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SCIENCE IS A CONGLOMERATE OF LIES ON WHICH

THERE IS AGREEMENT.

NAPOLEON

SAVOIR S'ARRETER DEVANT L' INCOMPREHENSIBLE,

C'EST LA SUPREME SAGESSE.

Tchouang TSEN

EXPERIMENT! EREN OHNE NACHZUDENKEN 1ST NUTZLOS,

DOCH NACHDENKEN OHNE ZU EXPERIMENT! EREN 1ST

GEFMHRLICH!

CHI INVENTE E SEMPRE SOLO.

A. GIDE (II imnoralista)

NUR WENN DU IMSTANDE BIST, ANTWORTE DEINEM

MITMENSCHEN, WENN NICHT, LEG DIE HAND AUF

DEN MUND!

JESUS SIRAH (5:12) in dem Brief an

die Relativisten von Arimathaa

WO VIEIEWORTE SIND, DA HURT MAN DEN NARREN.

ECCLESIASTICUS

^4bI HE MMFAJli KAHTA M KOHTA,

HO TBEPiJO 3HAEM, - BCE OHM KOHTPbl.

B. B.

... ABER DIE SPREU WIRD ER VERBRENNEN MIT

UNAUSLOSCHLICHEM FEUER.

MATTHAUS (3:12)



- Maestro, Ihre Theorie wider-
spricht den Experimenten.

- Desto schlimmer fur die
Experimente.

This cartoon was executed by Filippo Scozzari in Perugia in September 1989 in the

record time of 2"" 37^. For showing that Einstein's theory is a galimatias one needs

no longer time.

Einstein's moustaches can be

seen hanged up on the grave
cross of R. E. Tivity in Ma-
rinov's TEN JENA COMMANDMENTS
whose complete text is pub-
lished on. p. viii of vol.1
of Marinov's CLASSICAL PHY-

SICS. The text at the right
of the cross runs:

questi a destra
sono i baffi del Maestro.

hilt la Ihi' €fttv(iitHWI kUtmrllm <t • fw \***

Ergo ' (in *w»»l (h f# »^.ffm »1

mr (hire iJCi ntics' (lini''n'.inii\i U»y

Chuifunl Ci kpluvi VinJiif h
(kr i^i'ossmihm'
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PREFACE
(lEPZUCnOBHE) Giudicateli non dalla differenza

di loro linguagio ma daH'identitai
dei risultati

.

Robespierre in his speech
against the supporters of
the displacement current
concepts.

Quite the whole seventh part of the collection of documents THE THORNY WAY OF TRUTH

(TWT) presents my endeavours in showing that Maxwell's displacement current does not

exist. I republish enough historical and contemporary papers and excerpts from text-

books on this topic, so that the reader can quickly receive a well -documented impres-

sion about the view-point of "conventional physics".

There is no unity between the defenders of the displacement current concepts and

sometimes the differences are so big that for one and the same experiment different
Maxwellians give different predictions. So, for example, G. Mie (p. 124 ) predicts
that a leaky capacitor will not generate magnetic field, while French and Tessman (p.

141) predict that it will generate magnetic field.

However, although different Maxwellians speak different languages, all of them pre-

serve some common rules.

1. There is no Maxwell ian after WW! who would mention and discuss Whitehead's expe-

riment (as well as there is no relativist who would mention and discuss Kennard's ex-

periment). Whitehead has carried out a kinetic displacement current experiment which
is PURE and, as it shows that there is no motion of a dielectric across which displace-
ment goes when put in an alternating magnetic field, this experiment offers a clear
and direct demonstration that the displacement current has no magnetic properties.

2. All Maxwellians discuss only the potential displacement current experiments.
These experiments are NOT pure as the alleged magnetic field generated by the displa-
cement current in the condenser is overlapped by the magnetic field generated by the

conduction currents in the wires supplying electric charges to the plates of the con-

denser.

3. The Maxwellians dedicate their whole attention to discuss the displacement cur-

rent in vacuum and the different theoretical concepts of the different authors differ
substantially one from another. However concerning the displacement current in dielec-
trics (the polarization current) the Maxwellians are quite unanimous: this current
generates magnetic field. Meanwhile none (except Whitehead with a negative outcome
and Eichenwald with a wrongly interpreted positive outcome) has tried to show whether
this assertion is true. With my potential displacement current experiment and with my
repetition of Whitehead's kinetic displacement current experiment I showed that the

experimental verifications of the absurdity of Maxwell's concepts can be done by chil-
dren, today, when dielectricswith high permittivity are available.

Now, when I give this book to the printer, I even regret of having compiled such a

big book. The question about the displacement current is SO SIMPLE that ten pages are

enough to CLOSE THE PROBLEM ONCE AND FOR EVER.

If nevertheless I print this book, it is only to emphasize the IMPORTANCE of the

problem, as the dethronization of the displacement current leads to the conclusion
that the interactionsof current loops are interactions between NON-CLOSED
loops if there are condensers in the circuits. From its part this conclusion, in the

light of Grassmann's formula for the unequal forces of interaction between current
elements, brings us to the conclusion that Newton's third law in magnetism can be

violated.

To this problem the scientific community MUST PAY ATTENTION because one of the

pillars of contemporary physics becomes shaky.
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Now a couple of words on the machine TESTATIKA. On the 27 -29 October 1989 SAFE

(Schweizerische Arbeitsgemeinschaft fUr Freie Energie) organized a big congress on

free energy in Einsiedein (Switzerland) on which about 700 participants took part.

A 30-minutes film on TESTATIKA and on the Christian community METHERNITHA was pre-

sented. Representatives of the community gave abundant information on the spiritual

and material foundations of the community. I was further working on the organization

of the visit of Acad. Sakharov in Linden and on the subsequent presentation of the

film on TESTATIKA by the Moscow TV. But in December the heart of the giant ceased bea-

ting.

During the congress in Einsiedein I made contact with some Germano-Aroericans (whose

names at the present time I cannot divulge) who showed to me a helicopter flying

with hydrogene peroxyde. After going through special catalysts, H2O2 decomposes into

H2O and O2 under high temperature (about 1300°) and high pressure. The Germans have

used this method in the war to propel torpedoes. In the helicopter, the peroxyde goes

through tubes until the extremities of the propeller, where the catalysts are placed.

Thus the acting reactive force acts on a lever equal to the half length of the prop-

pel ler. In this way the flight of the helicopter becomes very stable. The one-man

helicopter consumes for one-hour flight 90 liters of peroxyde and the power deli-

vered to the propeller is 90 HP.

I called from Italy my friend Stefano Ricciardi who came with his motor (see TWT-VI,

p. 202). The Germano-Americans remained deeply impressed by the efficiency and simp-

licity of Ricciardi 's motor. A preliminary cooperation contract was signed and if

both parts will come to mutual understanding, in America in 1990 the production of

cars will begin for which the energetic source will be catalytically decomposed pero-

xyde and the motor will be Ricciardi 's machine.

In the future I hope to change no more the contents of my books TUT. Thus in

the future I shall reprint the books from the following editions (correcting only

the typing errors):
TWT-I - third edition (1988),

TWT-II - third edition (1986),
TWT-III - second edition (1988),
TWT-IV - second edition (1989),
TWT-V - first edition (1989),

TWT-VI - first edition (1989),
TWT-VII - first edition (1990).

All references will be given to these editions and the editions will be no more

mentioned.

Graz, 15 March 1990 Stefan MARINOV



Stefan MARINOV

FROM MY PHOTOGRAPHS' ALBUM

This is my native house in the street El in Pel in Nr. 22 in Sofia. El in Pel in was one

of the classics of the Bulgarian literature who lived in Nr. 12 (he died in 1949). His

son Boby was my first boy friend. El in Pel in was uapcKH qoBCK (king's man) amd when king

Boris used to come to visit him, we, the children of the street, were happy of

having seen and spoken to the Bulgarian king. I must add that we were not at all amazed

that the king was without crown /jiHncBaxa h naaeaHTHTe, komto xcwrr /iibpflOH, xpnexa/

nJTbTHO 3afl BCCKHro OT "HapoAHHTe" peny6jiHKancKH KonnyKaTopH/

.



Again my native house. Although since eight years I am a poor Staltkmckt (groom)

here in Graz, but I descend from a rich family (yew, ym TaKOBw npeBpaTHocTH cyAbCbi!).

The father of my mother, Gantcho, was owner of a big plant with 4,000 workers in Con-

stantinople and supplied with bombs and explosives the whole Turkish army. He graduated

from the Bwcinee rTHpOTexHHMecKoe ytmnHme (High Pyrotechnic School) in Sankt-Petersburg

and was a very talented inventor. His sister, Adriana Budevska, was the Bulgarian Eleo-

nora Duse. However, my both parents were communists since their youth. My father joined

the Bulgarian Party of Narrow Socialists before the First World War. This was, as a mat

ter of fact, the first (since 1903) communist party in the world , as the Bolsheviks left

the social -democracy in 1912 and all revolutionary socialists of Europe did this

after WWI. My parents were very good friends of Traitcho Kostov, the secretary of the

Bulgarian Communist Party, who was killed in 1949 by the Stalinists around Valko Tcher-

venkov. blamed of being an Anglo-American agent. Valko Tchervenkov, native from Zlati-

tza, was a distant cousin of my father.

In 1981 I was deprived of Bulgarian citizenship, accused of being an anti -communist,

and my house was confiscated by the government aB jjb royBwxbp -be IlpeiteMu.
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With my mother, Galina, and my brother, Coliu, in 1944 in the garden of the native

house of my father, Marin, in Zlatitza, 76 km far from Sofia, a beautiful picturesque

romantic village (WAS!) in the southern skirts of the Balkan. Zlatitza was a Turkish

village (Kaca6a). When the liberation Russian army approached in 1877 the Balkans from

the north, the Turks sold in a hurry their houses and lands and the grand-father of my

father, Gruio, bought quite the whole upper part of the village (and a mill in the lower

part). His daugher, Christina, the sister of my grand-mather, Maria, was a communist and

member of the central committee of the party between both world wars (she died in 1937).

A big part of the relatives of my father were communists, fighting for freedom and social

justice in Bulgaria, Germany, Spain, China (the cousin of my father, Ivan Gentchev, was

the chief Komintern's agent in Shanghai in the thirties) and the Soviet Union. Two uncles,

Christo and Vasil, and one aunt, Nevena, perished in the Stalin's extermination camps b

Tbicswa AeBHTbcoT TpmmaTb h npoKjurrboc roflax.

My mother has studied history of art in Munich during and after W\i(I. She spoke Russian,

German, French, Czech, had a beautiful voice and sang on the piano L^edeA of Schubert,

Schumann, Russian romances and Soviet airs. She was a passionate Wagnerian and her greatest

dilight was to hear classical music. I do not remember my mother ailing and she never in

her life has visited a dentist.
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I began to study physics in Prague's Charles University in 1948 (my father was a dip-

lomate in Prague). In 1951, in the apogee of the cold war, following the appeal of the

Bulgarian government and communist party, I interrupted my studies in physics and went

as a volunteer to the Varna High Navy School. After graduating, I sailed as deck officer

on Bulgarian, Czechoslovak-Chinese and West-German cargoes on the world's oceans and

seas. The picture above is taken on the German ship "Bernhard Howaldt" in the Indian

Ocean in 1958. The captain, Malte Wittstock, has served from the first to the last day

of the war on nazi submarines. I do not remember of having met a more calm and well-

poised person. Once in a narrowness in the Red Sea, I took a wrong decision which could

lead to collision with another ship. Captain Wittstock, who rarely mounted the bridge,

by an unexplainable "command of the fate", appeared at the most critical moment, correc-

ted my error and by no muscle of his face showed to me that I have brought the ship to

the threshold of a disaster.
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On the 29 April 1978 at 11.00 I carried out a demonstration on the Venceslao square

in Prague in support of Charter 77. Support to Charter 77 was given by dissident groups

in all East-European countries. Only from Bulgaria (as always) no voice was heard. I de-

cided to go from Brussels to Prague and to manifest my solidarity under the head of the

horse of Saint Venceslao. I announced the demonstration to Jiri Hajek, Julius Tomin, the

son of Ludvig Vaculik and the only representative of the Western Press, Mr. Lamourieux
(I hope, I spell well his name) from Agence France Press. The demonstration was betrayed

(I think Mr. Lamourieux did this), as when I came to the upper part of the square, there

were around dozens of policemen. When I approached the monument a policeman asked for my

documents. Until he looked at the identity card, I rushed to the monument, exactly un-

der the head of the horse where two other policemen stayed and rolled out my poster with

the following text: "Va§e charta - nale charta, Marinov - Bulharsko" (Your charter is

our charter, Marinov - Bulgaria). My intention was to write the following text: "Va§e charta

- na^e charta, my jsme v?ichni jedna parta", but J. Tomin said that such a text i^s of the

kind of the slogans "Kdo dnes sedi* na chodni'ku, nemiluje republiku" and added "V cestine
slovo 'parta' se uzyva spfs jako parta do hospody". And he gave me the advice to cancel
the last words what now I regret of having done. Tomin said to me that my demonstration
on the Venceslao square will be the first one after 1969. I am proud that the demonstra-
tions for freedom in Prague, in which now hundreds of thousands take part, began with my
one-man demonstration. A koncfm slovy kter^ se Tominovi urcit^ libit nebudou:

Vykr^jem si pSkny kus svobody
a pujdem potom do hospody.



12

This picture is taken in Washington, D.C., where I spent some of the happiest months

In my life. — On the 3 April 1974 I could escape from the psychiatry in Sofia where for

a second time I was detained because of my political dissent. After changing my pyjamas

with the cloths of a friend of me, I entered the American Embassy to present an address to

the world protesting against my imprisonment in a psychiatric clinic. The employees, who

knew me very well, instead to help me, called secretely the Bulgarian police. Two well-trai

ned muchachos of the special services (SS) beated me vandal ically in the hall of the Embas

and brought me back to the psychiatry. In 1976 when J. Carter won the elections and raised

the banner of human rights, I presented in the Embassy a claim for injury but I received

only a bureaucratic answer (see the relevant correspondence in my book Hsnoh, CaraHa!).

When in 1977 I arrived in Belgium, I addressed President Carter directly, asking for his

excuses for the barbaric beating. In June 1978 I was invited by the American Embassy in

Brussels to visit Washington for better investigation of the case and of my scientific

background. Half a year I was in an active contact with the State Department, the White

House, the NBS, the NSF, NASA and several democratic and republican members of the Cdngres

But in December 1978 the Ininigration Office expelled me. When I went to Mr. Ivan Sipkov,

a Bulgarian who was introduced to me by the State Department, shouting loudly: "How is

this possible!? Which is this idiotic bureaucracy in this stupid country! I am awaitii

for the answer and for the excuses of the President of USA and these bloody guys expel 1 me
to

Mr. Sipkov smiled: "Be calm and go pack your luggage. This is the answer of Carter... and

of your friends relativists."

i
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At the International Conference on Space-Time Absoluteness (ICSTA) in July 1982 in

Genoa, with Prof. J. P. Wesley and Prof. J. P. Provost. This was the second ICSTA-confe-

rence. The first one had to meet in Bulgaria in May 1977 but it was prohibited by the

Bulgarian government and 20 days before the opening I was imprisoned (for a third time)

in a psychiatric clinic. On the day on which I shall find money, I shall announce the

third ICSTA-conference to seal on it the death of relativity.
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December 1982 (or February 1985). My meager dinner as poor groom in Niederschockl

(Photograph by P. T. Pappas).

PS. The number of the sweaters on me speaksabout the cold in my room.
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Further threat of immolation
British diplomatic missions in Genoa
Otaly) and Vienna (Austria) have been

under siege in the past few weeks by Dr
Stefan Marinov, the Bulgarian physicist

now living in the West, with threats of self-

immolation. Dr Marinov is protesting at

the refusal of the Editor of Nature to

publish three long scientific articles, one of
which is a restatement of Marinov's theory

of absolute space-time, another of which

announces the design of a perpetuum
mobile.

Dr Marinov first embarked on self-

immolation in Genoa on 8 August, outside

the British Consulate, but by his own
account was held in conversation for half

an hour by staff from the consulate' and
was compelled to Hee when the staffsought

the assistance of the police, knowing that

he was present illegally in Italy (having

been denied entry in 1980).

At a press conference held in Austria last

week, Dr Marinov again announced his

plan for self-immolation, this time outside

the British Embassy in Vienna. On the tele-

phone earlier this week, he said that he
would take this step at 10 a.m. local time on
2 October but, on being informed of the

appearance of this piece, said "Now I

don't know whether to immolate myself

tomorrow".
Dr Marinov's claims that Einstein's

theory of special relativity is misplaced

were first made in 1974 {Czechoslovak J.

Phys. B24, %5: 1974), on the basis of an

experiment carried out in Bulgaria that

purported to show that the velocity of light

is direction-dependent. Marinov has since

claimed to have repeated the experiment.

The paper describing that investigation,

"New measurement of the Earth's

absolute velocity with the help of the

coupled shutters experiment", says that

the experiment was carried out in his girl-

friend's apartment, that the rotating

shutters, functioning as a siren, disturbed

the neighbours and that "after a couple of

altercations, my girl-friend threw away
from her apartment not only my apparatus

but also me".
The two other papers submitted for

publication are called "On the action and
interaction of stationary currents" and

"Coup de grace to special relativity and to

something else". All three papers have now
been published by Marinov in his book The
Thorny Way to Truth (Part U).

Marinov's complaint against Nature is

primarily that publication of these three

papers has been refused, but also that

"milliards of dollars" are being lost each

day the world remains ignorant of his per-

pectual motion machine. Other matters in

dispute are Nature's refusal to publish an
appeal to the late Yuri Andropov at the end
of last year and, earlier, a manifesto called

the "Ten Jena Commandments".
John Maddox

I

September 1983. On the

streets of Graz, alone, with

my "coupled mirrors" expe-

riment, absorbed in thoughts

about the thorns on which

has one to tread for rea-

ching the shining summits

of scientific truth.



February 1934. Explaining the essence of the "coupled mirrors" experiment. My fingers

show the ways in which both light beams go from the one perforated disk to the other. One

can see on the photograph only a small part of the laser producing the initial light beam

which is split by the semi transparent mirror seen in the photograph. The reflected beam

goes to the left, while the refracted beam» after a reflection on the mirror seen in the

photograph, goes to the right. Between the perforated disks, these two beams proceed in

the opposite directions.

The person who gave me a possibility to carry out my "coupled mirrors" experiment in

his laboratory took from me the solemn promise that I shall never say where have I carriec

it out. To my question, why is he so afraid, the answer was: "I do not wish one day to be

poisoned by certain special services (SS)."
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April 1984. With the first model of the effective Bui -Cub machine. In the photograph

above the Bui -Cub machine is working as a generator, as the rotor is rotated by an elec-

tromotor on the right and from the wires on the left one obtains a direct tension. The

Bui -Cub machine is the first one-and-a-half polar machine in the world (according to my^

classification of the electromagnetic machines). Francisco Mliller (Miami, USA) was the

first man who has constructed one-and-a-half polar generators. I constructed the first

one-and-a-half polar motor and called these machines, in honour of MUller's and my na-

tive countries (Cuba, Bulgaria) the BUL-CUB MACHINE.

The Bul-Cub machine without stator which I constructed in 1987 was the first machine

in the world which demonstrated violation of Newton's third law and of the law of angu-

lar momentum conservation. The world's scientific bulls refuse to analyse the Bul-Cub

machines, because the motional -transformer induction comes there patently to light.



18

May 1984. One of my machines with negative outcome to which, now, I give the name

BUL-MACHINE. — If one will wind on the plastic torus only a couple of windings near

one to another, leaving the other part of the torus without windings, there will be a

torque acting on the lower pole of the vertically fixed magnet and the magnet will be

pushed from the one side of the windings to other side. The explanation is the follow-

ing: The magnetic intensity field over the windings is horizontal and it pushes the near

positive magnetic pole in the direction of the field. Thus one should expect that if the

whole torus will be covered by windings, as the field will be the sum of the fields of

any of the windings, the magnetic force lines will go over the torus horizontally and

will bring to rotation the four vertically fixed magnets. This, however, is not true.

There is no torque acting on the rotor above. Indeed, for a toroidal coil, the whole

magnetic field is jji the torus, and the field outside the torus is null . This experiment

gives a confirmation of the assertion that a direct current motor without sliding con-

tacts cannot be constructed. This experiment also shows that any d.c. motor without sli-

ding contacts will inevitably be a perpetuum mobile. If one would have a magnetic mono-

pole, then the field in the torus will set this monopole into a continuous rotation. Thus

all those who since many years are searching for magnetic monopoles are, simply, idiots.

The Bul-Cub machine represents a certain development of the Bul-machine. The effective

Bul-Cub motor rotates. It has no sliding contacts but there one makes short-circuiting

of the windings "outside** the poles. I have not made the Bul-machine effective by short

circuiting the windings "outside** the poles, but this, surely, can be done .
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After the expulsion in December 1978, I submitted several applications for visa at the

American embassies and consulates in Brussels, Genoa and Vienna but always my application

was rejected by the motivation that I am communist (see TWT-I, pp. 150 and 184). Even

the intervention of my friend, the member of Congress Robert Dornan (he tapped me on the

shoulder calling me "Steve" and I tapped him on the shoulder calling him "Bob") remained

without success (see TWT-I, pp. 124 and 149). But the categoric intervention later of my

friend. Dr. Henry Dart, an acanite anti -relativist from Tucson, impelled the Washington

administration to issue me a visa. Dr. Dart sent telegrams to the American Ambassador in

Vienna and to President Reagan, saying that he is an American, a free citizen in a free

country, and he wishes to have me as a guest in his house in Tucson. The administration

has not the right do decide for him, whom he has to receive and whcmhe has not. Dr. Dart

even cited a poem of Maiakovsky:

H fla 6yzieT Te6e noHRTHo, SyMaKHO-KpbiCHHa mb^hji,

B nocJiejquHH H nocT-nocneflHHH pas, -

He Nn paHH MHnoBiinqbeH KpHCTannorpacJiiH

,

a Bbi, HHHOBHMKH-ra/ibi, zmn nac!

In a beautiful sunny day in November 1985 (in Arizona 300 days of the year are beautiful

and sunny) I visited with Dr. Dart the Kitt Peak Observatory and he took the picture above.
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February 1986. In the house of my brother in North Sydney,
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In August 1986, together with Prof. P. Pappas who came to take me from Graz, I visited

the International Symposium on Electromagnetic Theory in Budapest, where I was accepted

as a participant. However, the president of the local organizing committee, a very nice

and intelligent Hungarian, whose name I unfortunately have forgotten (something like

Szekeresz-Mekeresz) said that it will be not allowed to me to present a poster. He looked

at me with such kind and understanding eyes that I did not wish to torment him and to

ask "WHY". I showed only to him the poster tables: 80% of the tables were FREE. "Yes,

yes, he said, I know that there are free tables, but..." And he could say nothing after

this "but". Then I went to the president of the international scientific committee. Prof.

Bachmann*(I hope, I spell well his name) and begged him to send to my address in Graz

a written explanation for the motivations why, once accepted as a participant at the con-

gress, the scientific committee does not allow me to present a poster. Dr. Bachmann pro-

mised to send me such a written explanation. Until the present day I am expecting his

letter.

In the photograph above one can see the building where the conference took place. A

very nice building, nlcht Mihx? - I qq.¥i , Igzn .

or Bach, or something like that,
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In October-November 1987 I visited Moscow with the intention to convince Acad. Sakha-

rov that the laws of conservation can be violated. My efforts remain vain (see TWT-III,

p. 239). The conclusion of Sakharov was: "MeHH, KOHewo, mooto nepey6eflHTb, ho rpy-y-flHo.

(One, of course, might REconvince me, but dificultly.) Sakharov was again (as during my

visit in February 1978) ^ery pessimistic about the future of Russia. I wished to grant

him my satirical book HsbOH, CaraHa!. "A aaqcM mhc Bama KHMra?" (Why for is your book

for me?) "A 1506 nocMejrrbCJi, AHflpefi Zk^npHM." (To laugh a little bit, Andrei Cknitritch.)

•Nero hate CMejirbCH, Koma N«e nna-Karb xomctcji." (Why have I to laugh when I wish only

to weep.) He said the last words with such a deep sorrow that one had only to seat near

him and to begin to cry.
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This is not a photonontage . This picture shows that the Special Services (SS) of

Special Relativity (SR), which put on my brest the yellow David star, are always behind

my back following severely every By pace.
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Drinking B^udeA&cha^t with SR (Satanic Relativity).

I publish this picture, so that my cousins can see that I have also a Budevsky-

nose. My mother was of the Budevsky family of which there are only few descendants in

Sofia and Dobritch (Dobrudja). All Budevskies have a very characteristic nose (see

my mother's nose on p. 9).
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SCIENTIFIC PAPERS
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REPETITION OF WHITEHEAD'S EXPERIMENT FOR DEMONSTRATING

THAT DISPLACEMENT CURRENT IS A PURE MATHEMATICAL FICTION

Stefan Marinov

Institute for Fundamental Physics

Morel lenfeldgasse 16

A-8010 Graz, Austria

Abstract . According to conventional physics. Maxwell's displacement current has

the same magnetic properties as conduction currents, i.e., it acts with poten-

tial forces on other currents and reacts with kinetic forces to the action

of other currents. In another paper' ' I showed by a simple and reliable original

experiment that displacement current has not the first of these properties. In

this paper I give the report on my repetition of the historical simple and reliable

Whitehead's experiment^ ' which shows that displacement current has neither the

second of these properties.

1. INTRODUCTION

According to the conventional electromagnetic theory, which has canonized Maxwell's

"closed currents" and "flux" concepts, in the vacuum between the plates of a condenser

charged to the tension U(t), the so-called displacement current flows whose density is

'^dis
= - e:o3{gradU(t)}/at= c^B£{t)/dt, (1)

where E is the Coulomb electric intensity generated by the charges on the condenser's

plates at the considered reference point and e is the electric constant.

In the case that there is a dielectric with permittivity e between the plates of the !

condenser, the density of the displacement current will be

''disc
' eCo8E/3t - 90/3t. (2)

Where D=€^eE Is called electric displacement . Conventional physics calls

Jpol = Jdisc - Jdls • e^(^-l)«/3t (3)

polarization current , retaining for (1) the term displacement current in vacuum and for

(2) the term displacement current in dielectric .

As I shall show In this pap«r. the displacement currtnt Is a pure mathematical fictior

without any physical background. I.e., displacement current neither acts on other cur-

rents with potential forces (i.e., it does not generate magnetic potential) nor reacts
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with kinetic forces to the action of other currents (i.e., it is insensitive to external

magnetic potentials). Thus the notion "displacement current" is superfluous but I retain

it in my theory, as otherwise I cannot communicate with the rest of the scientific com-

munity, emphasizing, however, once more that this notion is a mathematical fictioa J evade

to use in my theory the notion polarization current which is totally superfluous,

and as there is no substantial difference between displacement current in vacuum and dis-

placement current in dielectric, I shall usually write J.. omitting the index e.

If the charged plates of a condenser will be set in motion, the so-called convection

current (more precisely convection current of free charges ) will flow. This current has

the same magnetic properties as conduction current flowing in a piece of metal when

there is an electrical tension between its extremities, i.e., it generates magnetic

fields and reacts with ponderomotive forces to the action of external magnetic fields.

(Note that in my theory^ ' under "magnetic field" one has to understand rather the field

of the magnetic potential and not the field of the magnetic intensity; the difference is

subtle but irtiportarit . ) First Rowland^ ' has verified this experimentally.

If the polarized dielectric put between the plates of a charged condenser will be

set in motion, the so-called convection current of bounded charges will flow. This cur-

the it
rent too has same magnetic properties as conduction currents, i.e., generates magnetic

potential and reacts with kinetic forces to external magnetic potentials. First Rbntgen' '

has verified this experimentally and certain authors call it Rbntgen current . Following

this trend, one has to call the convection current of free charges Rowland current .

In the present paper I shall analyse dnly the displacement current leaving the Rowland

and Rbntgen currents without attention.

In Ref. 1 I gave the report on an original experiment which demonstrated that

called the potential displacement
displacement current does not generate magnetic field,

current experiment .

In this paper I shall give the report on my experiment representing, as a matter of

fact, a repetition of the historic experiment of Whitehead^ ' which demonstrated that

displacement current does not react with kinetic forces to the action of other magnetic

fields? which I call the kinetic displacement current experiment .

But first (in section 2) I shall give a short survey of al^ Potential displacement

current experiments carried out on this Earth and of my own^^^ potential experiment.
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2. MARINOV'S POTENTIAL DISPLACEMENT CURRENT EXPERIMENT

One cannot make a closed loop only with displacement current, as always wires with

conduction current must be present in the loop. Thus one cannot observe the potential

magnetic action of a displacement current element, as the detector will always regis-

ter also the potential magnetic action of the conduction current elements present in

the loop. It is to be noted, however, that the kinetic magnetic action on a displace-

ment current element can be observed, so that the kinetic displacement current expe-

riments must be considered as more reliable than the potential displacement current

experiments.

Eichenwald^ ' was the first (after the Inconclusive experiments of Rontgen' ') who

has reported of having measured potential magnetic action caused by displacement cur-

rent. As a matter of fact, the effects which Eichenwald has observed (deflection of

a magnetic needle) were caused by the magnetic action of the conduction currents

In the wires transferring charges to the plates of the condenser and NOT to the mag-

netic action of the displacement current in the dielectric between those plates, as

Eichenwald, following Maxwell, supposes. When a dielectric disk rotates between two

charged electrodes there is always a transfer of electrons from the nega-

tive to the positive electrode. Exactly this is the case in Eichenwald's experiment.

In which two pairs of oppositely charged electrodes are placed on both sides of the

rotating disk of dielectric. If Eichenwald had put an amperemeter in his electrical

circuit, he would have seen that when the disk begins to rotate also current begins

to flow In the circuit. Everybody who has constructed electrostatic motors has obser-

ved this effect (see TWT-V, pp. 22-26).

Besides the experiment of Eichenwald, where the displacement current was in dielec-

tric , there Is only the experiment of Bartlett and Corle^ ' where the authors claim

of having observed the potential magnetic action of displacement current flowing in

vacuum between the plates of a condenser (the indicator of the magnetic field was a

superconducting quantum interference detector). By the help of childishly simple cal-

culations I showed' ' that the effect measured by Bartlett and Corle has been due to

the magnetic action of the conduction current flowing in the wires transferring elec-
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trie charges to the plates of the condenser, and NOT to the magnetic action of the dis-

placement current, as Bartlett and Corle, following Maxwell, suppose.

Now I shall briefly describe my potential displacement current experiment (fig. 1)

with whose help I established^ ' that displacement current (my displacement current was

in dielectric) does NOT generate magnetic field.

An alternating current, always of the same intensity I (=10 mA in my experiment), co-

ming from infinity and going to infinity crosses a condenser with parallel circular

4
plates in the form of displacement current in dielectric (barium titanate with e = 10

in my experiment). The most simple theory leads to the result that if d is the distance

between the plates and r is the distance from the center of the condenser to a reference

point along a line perpendicular to the axis of the condenser, then, at R<r, where

R (= 4 cm in my experiment) is the radius of the circular plates, the magnetic intensity

at the reference pcint will be

B, = Md i } s Mi (4)d 2„r* (d2 , 4,2)1/2' „d2
*

'

for the case when we take into account only the magnetic intensity generated by the con-

duction currents and assuming that the displacement current does not generate magnetic

field (the approximation in (4) is taken for d « r).

If, however, we shall proceed from the Maxwell concepts (but NOT from the Maxwell

equations!), the magnetic intensity must be

for any value of d. According to my concepts such will be the magnetic intensity only

for d = 0.

The experiment was done for d varying from zero to six cm with changes of 1 cm. I

measured the magnetic intensity produced only by the positive" pulses of the current

by the help of a Hall sond put at a constant distance r (= 10 cm) from the central

point of the condenser's axis. The magnetic intensity in my experiment was of the order

of hundred micro-Gauss and the output of the Hall sond after amplification was led to

a galvanometer. As my measurements were only relative, the galvanometer of the Hall
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sond was neither calibrated.

The measured ratios B ./B were pretty near to the calculated according to formula

(4) ratios. For d = 1 cm the decrease of B was with 40% less for the measured value

than for the calculated one ,but with the increase of d this inaccuracy diminished

becoming 0% for d = 6 cm. This was a good indication that formula (4) is valid only

for R « d.

3. THE HISTORIC WHITEHEAD'S KINETIC DISPLACEMENT CURRENT EXPERIMENT

Whitehead presents the essence of his experiment with the following words:

Das Prinzip der Methode ist. ein Stiick eines Dielektrikums einem elektrischen

Wechselfelde und einem magnetischen Wechselfelde auszusetzen, die Phasen der bei-

den Wechselfelder, deren Richtungen in Raume rechtwincklig aufeinander stehen,

so zu justieren, daB die Reaktion des Verschiebungsstromes gegen das Magnetfeld

ein Maximum wird und zu beobachten, ob eine Bewegung des Dielektrikums in einer

Richtung, die senkrecht zu der Ebene erfolgt, welche das wirksame elektrische

und magnetische Feld umfaBt, eintritt.

Thus Whitehead intended to see whether a piece of dielectric, across which displa-

cement current with a certain frequency went through, should begin to move if acting on

It with an alternating magnetic field perpendicular to the displacement current and ha-

ving the same frequency.

The Maxwell ians assert that the dielectric must begin to move as the force acting

on the displacement current in the dielectric will always have the same direction. How-

ever Whitehead's experiment showed that there is NO motion.

Whitehead has constructed two types of apparatus.

The first type of Whietehead's apparatus is shown in fig. 2, where the upper drawing

shows the cross- section of the apparatus in the vertical plane and the lower drawing

shows the cross-section in the horizontal plane.

AA were two rectangular blocks of dielectric (Whitehead used rodc-salt, glass and pa-



- 31 -

raffin but the data given in the article refer only to rock-salt) suspended on a sensi-

tive quartz torsion fibre. BBBB were two pairs of brass electrodes whose surfaces had

the curvature of two cylinders coaxial with the torsion fibre. The two brass conden-

sers were charged by an alternating tension. CC were two cylindrical coils, each of

which encircled one of the condensers. The turns of the coils were horizontal and they

were feeded by the same tension as the condensers. At the bottom of the apparatus there

was a mica lamella suspended in water (not noted by some letter in the drawing) which

served to damp the oscillations.

The torque acting on the two pieces of dielectric, according to Maxwell's concept,

had to be (I write the formulas which follow again in the SI system of units)

N = |/rxFdV|= r FV. (6)

where V was the volume of both blocks of dielectric (= 1.26 cm , as calculated from the

sizes of the blocks), r (= 17.8 cm) was their distance from the axis of suspension,

F = Jj^.xB (7)

was the density of the magnetic potential force acting on the displacement current, with

magnetic intensity B and density (if the displacement current

^dis
= V^^/^* = (e^E/d)9U/8t, (8)

where e (= 5.8) was the permittivity of the used rock-salt,

U = UQC0s(2Trvt) (9)

was the alternating tension applied to the condensers with amplitude U ( = ^8.8kV) and

frequency v (= 133 Hz), and d (=1.9 cm) was the distance between the condensers' elec-

-9 -1
trodes, e (= 10 /36tt Fm ) being the electric constant.

Thus the amplitude of the displacement current density was

(Jdis)o - (2^^o^^/<')"o-
(")

The amplitude B of the alternating magnetic intensity is not given explicitly in

Whitehead's paper. I have calculated B from the formula of an infinitely long cylin-

drical coil with n turns on a unit of length, taking n = N/h, where N (= 1200) was the

number of the turns in Whitehead's coils and h (= 6 cm, as I evaluated from the drawing,

taking into account that the height of the dielectric block was 1 cm) was the height of
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^ = nl^ = (N/h)I^. (11)

where I (= /Tl.2 A) was the amplitude of the flowing current.

Putting the figures in formulas (10) and (11), we obtain

(Jj.g)^ = 0.028 Am"^, Bq = 3.4x10^ Am"^ = 0.043 T, (C)

and for the acting force on both blocks we find, if we note by T = 1/v the period,

^ =
T /(Jdis)o^°^^T^^ V°^^T*^^^ = ^^disW^ = 3.3x10"* Nm-^ (13)

Thus from formula (6) we find the acting torque (moment of force)

M = 7.4x10'^^ Nm = 7.4x10"* dyne cm. (1^)

Whitehead's calculation of the torque M are cumbersome and unclear . He obtained the

-4
following value for the acting torque:

My^^itehead
"" ^^ ^^"® ^^'

Whitehead gives the angle of rotation of the mirror fixed to the lower end of his

quartz fibre of length 1 (= 101.6 cm) and of radius r (= 6 urn), at an acting torque M,

as

9 = 21M/nnr*, (15)

11 -2
where, for quartz, the coefficient n is 3x10 dyne cm . Thus the expected angle of

rotation will be, if we take for M Whitehead's value M^, 6 = 0.17 rad.

As Whitehead notes, such an angle of rotation corresponded to a displacement of the

light spot reflected by the mirror over 485 mm. Meanwhile no displacement greater than

2 mm has been observed during hundreds of measurements.

The second type of Whitehead's apparatus (fig. 3) was much cleverly constructed. It

consisted of a single big cylindrical coil with height 7.63 cm, internal diameter 26.6

cm, and 360 turns. There was only one condenser whose cylindrical electrodes were coaxi-

al with the coil and the suspension fibre. Now the two dielectric blocks could rotate

over 360° in the space between the condenser's electrodes.

Whitehead does not give numerical data for the measurements with the second type of

his apparatus. He only notes that also here no torque, contrary to Maxwell, has

been observed.
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4. MARINOVS REPETITION OF WHITEHEAD'S KINETIC

DISPLACEMENT CURRENT EXPERIMENT

My experimental set-up (figs. 4,5) was, in principle, a duplication of the second White-

head's apparatus (see the end of the previous section). The differences were the follow-

ing:

1. My dielectric was not in the form of two tiny blocks but in the form of a cylin-

drical ring, thus assuring a complete geometrical and physical symmetry.

2. The cylindrical ring of the dielectric could be set in continuous rotation as it

was suspended on ball-bearings.

3. I took a big and long enough cylindrical coil, so that the magnetic field in its

central part, where the condenser was put, had a perfect cylindrical symmetry.

4. I took as dielectric the substance Y5U 153UL of the electric company SIEMENS

4
(lead-iron-tungstanate) with very high permittivity (e = 1.5x10 when sintered and

4
about 10 when only pressed as in my experiment), so that the capacitance of the con-

denser was practically determined only by the capacitance of the two ring vacuum gaps

which enabled the rotation, and as they were pretty small, I could send through the

condenser a considerable displacement current.

5. The most important difference between my experiment and that of Whitehead was,

however, the following: I did the experiment once with a dielectric ring and once with

case
a metal ring . In the latter conduction current went through and brought the ring in ro-

tation, however in the former case displacement current went through and there was NO

motion. In both cases I made the capacitances equal and in both cases I sent exactly

the same current through thecircuit. The condenser was connected in series with the

coil supplying the magnetic field and I made the condenser with such geometry that its

capacitive reactance balanced exactly the inductive reactance of the coil for the used

frequency of the electric tension and there was no phase difference between the applied

tension, U = 300 V, and the flowing current, I.

My experiment thus showed clearly that conduction currents react with kinetic forces

to the acting magnetic field but displacement currents DO NOT.

The sizes of my coil were: height H = 260 mm (as there were two plastic covers with
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thickness 5 mm each up and down, the height of the copper was H' = 250 mn^ external ra-

dius Rg = 130 mn, internal radius R^. = 64 mm (as there was an internal plastic cylinder,

the Internal radius of the copper was 69 mm).

The coil had N = 140,000 windings of a copper wire with diameter 0.3 mm and ohralc

resistance R = 20,000 n. The flowing current at resonance was thus I = U/R = 15 mA and

the magnetic intensity generated by the coil in its internal part was, according to

formula (11),B = (N/H')I = 8.4x10"^ Am'^ = 0.011 T.

The sizes of the capacitor were: height h = 80 mm. Internal radius (i.e., external

radius of the internal cylindrical electrode) r. = 24 mm, external radius (i.e., inter-

nal radius of the external cylindrical electrode) r = 56 mm.

I made two "rotors" which were put in the condenser's gap and could rotate on two

ball-bearings, as shown in fig. 4.

The first "rotor" was of dielectric . The powder substance Y5U 153UL was pressed in I

a cylindrical box with metal cylindrical walls and plastic lids. The metal walls

were pretty thin with a thickness A = 1.5 mm. The distances between these walls and

the condenser's electrodes were 6 = 0.4 mm.

By applying a tension with variable frequency, I established that a resonance took

place yery nearly to the frequency v = 200 Hz. As my coil had an inductance L = 3700 H,

2 2
the capacitance of the condenser was C = 1/4tt v L = 0.17 nF.

I calculated C in the following way: I considered the condenser as three cylindrical

condensers, having the same height h = 80 mm, connected in series. The first was a va-

cuum condenser with external and internal radii r' = r^ = 56 mm, rj = r^ - 6 = 55.6 mi.
e e 1 e

The second was a condenser filled with dielectric with permittivity e = 10,000 and I

assumed, for simplicity, that the thin metal walls have the same permittivity. Thus its

external and Internal radii were i^p = r: = 55.6 mm, rV = r. + 6 = 24.4 mm. The third

condenser was again a vacuum condenser with external and internal radii r"' = rj = 24.4 ^

i. ^'\ ' ^^ = 24 mm. The resultant capacitance was, by the formula for cylindrical condens

1/C = l/C + 1/C" + 1/C- . (l/2iiejjh){ln(r;/r') + (l/e)ln(r^/rj) + ln(rg"'/rp}, (i6)

and, obviously, the capacitance C", as very big with respect to the capacitances C and

C"*, can be neglected, so that the calculation gave C - 0.19 nF.
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The second "rotor" was of metal and had exactly the same sizes as the first one.

Formula (16), where capacitance C" is to be put equal to infinity, obviously will yield

the same result for the common capacitance C.

When the metal "rotor" was suspended in the condenser's gap, I observed a slow ro-

tation of about half a revolution per second. When the dielectric "rotor" was suspended,

NO rotation was observed. Only at certain positions of the dielectric "rotor" sometimes

there was a small displacement of about 4-5 degrees when closing the circuit. I ex-

plained these very feeble impulses by the torque acting on the conduction current in

the thin metal walls.

Let us see which was the torque acting on the metal "rotor". This torque will be gi-

ven by formula (6) which we shall write now in the form

M = f r(Idr)B = (l/2)IB(r"^ - rf), ' (17)

r? ® ^

Putting here I = 15 mA, B = O.Oll T, r" = 55.6 mm, rV = 24.4 mm, we obtain

M = 2.06x10'^ Mm =2 dyne cm.

Consequently, remembering that A = 1.5 mm was the thickness of the metal walls of

the dielectric box, we shall have for the torque acting on the external metal wall

M'= (1/2)1 B{r^^ - (r^ - A)^} = IBr^A. (18)

Putting here the relevant figures, we find M' = 0.14x10' Nm = 0.14 dyne cm.
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Abstract . Giving a short historical survey, I show that the notion "displacement

current" introduced by Maxwell has no physical substance. I show that both the dis-

placement current in vacuum and the displacement current in dielectrics (the pola-

rization current) neither generate magnetic field (i.e., do not act with potential

forces on other currents) nor are sensitive to external magnetic fields (i.e., do

not react with kinetic forces to the action of other currents). I pay special at-

tention to the experiments which allegedly have verified the magnetic properties

of displacement current and I show that in these experiments the measured effects

were due to the magnetic action only of the conduction currents which supply elec-

tric charges to the plates of the condensers used in the experiments.

1. INTRODUCTION

At the very beginning I must emphasize that in this paper I shall consider only the

potential electromagnetic fields and I shall ignore the radiation fields. Potential are

the fields in which the electric intensity, Ep^^, and the magnetic intensity, Bp^^, are

inversely proportional to the second power of the distance from the generating

electric charges, while in the radiation fields the electric intensity, E^^^, and the

magnetic intensity, B^^^, are inversely proportional to the first power of this distance

being always equal one to another and mutually perpendicular . On the other hand, the po-

tential fields depend on the positions of the charges and their velocities at the moment

of observation , t , while the radiation fields depend on the positions of the charges

and their accelerations at the advanced moment , t' = t^ - r/c (conventional physics

wrongly calls f retarded moment), where r is the distance from the charge generating

the field to the reference point. Finally, the energy and momentum densities of the po-

tential fields are null, while the energy and momentum densities of the radiation fields

are different from zero

^ •
(^rad * "rad'/^'

= ^rad'*" = "rad'""' " ' d'^'^'^ad'^rad = (l/^"<^^ad''rad"> 'D
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where n is the unit vector along the direction of propagation of the radiation fields,

and thus we have n = en/c.

If the accelerations of the electric charges generating the fields are small, the

radiation fields are very feeble and can be ignored . Any periodic electromagnetic system

whose period is big enough can be considered as generating only potential fields. Such

are, for example, the electromagnetic systems with period T = 0.02 sec,, i.e., with fre-

quency V = 50 Hz. More about the difference between potential and radiation electromag-

netic fields see in Ref. 1.

The systems generating potential fields can be called quasi- stationary , while

the systems generating also radiation fields can be called dynami

c

. Let me note that the

systems in which the current densities are null (i.e., where the charges are at rest)

are called static , and the systems in which the current densities are constant (i.e., in

which the charges move with constant velocities along closed lines) are called quasi

-

static , or stationary .

Conventional physics makes a big error applying formula (1) also to the potential

electric and magnetic fields. So if there is a permanent magnet producing the constant

magnetic intensity B and a charged condenser producing the constant electric intensity

E, according to conventional physics, there is an energy density in space given by the

first formula (1) and a momentum density n = (1/4ttc)ExB = (l/4TTc)EBsin(E,B)n. Thus, ac-

cording to conventional physics, the system must continuously lose energy and to a wall

put perpendicularly to the vector n a pressure

P = f/S = ^p/dt)/S = {(nSA)/dt}/S = n(dr/dt) = He = ExB/4Tr (2)

must act, where f is the force acting on the surface S, c|) is the "momentum" of the poten-

tial electromagnetic field in the volume Sdr and dr is considered as cer-

tain differential distance such that dr/dt = c. It is clear to any child that all these

conclusions of conventional physics are nonsense and idiotism, noting, however, that for

a radiation electromagnetic field formula (2) is right , as in such a case dr is indeed

the distance percoursed by the propagating electromagnetic field in a time dt.

In this paper I shall consider such systems of electric charges which generate

only potential electric and magnetic fields.
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2. MAXWELL'S DISPLACEMENT CURRENT

Before reading this paper, it will be good that the reader looks at Ref. 2 where I

describe and define all different kinds of currents, namely the conduction current, the

convection currents (Rowland and Rbntgen currents) and the displacement currents (in va-

cuum and in dielectrics).

The motivations which brought Maxwell to the introduction of the notion "displacement

current" were the following (I shall use in the quotation not Maxwell's but my notations

to make the understanding of the matter easier, noting that the words in the parentheses

are added by me):

(3)
In his magnum opus^ ' Maxwell writes (p. 232):

One of the chief pecularities of this treatise is the doctrine which asserts

that the true electric current (density) Jf^j-gi that on which the electromagnteic

phenomena depend, is not the same thing as J, the (density of the) current of con-

duction, but that the time variation of D, the electric displacement, must be taken

into account in estimating the total movement of electricity, so that we must note

^true
^ ^^ "• (l/4TT)30/at, which is the equation of true currents.

Just before this Maxwell writes^"^^ (p. 231):

We have very little experimental evidence relating to the direct electromagnetic

action of currents due to the variation of electric displacement in dielectrics,

but the extreme difficulty in reconciling the laws of electromagnetism with the

existence of electric currents which are not closed is one reason among many why '

we must admit the existence of transient currents due to the variation of the dis-
j

placement. Their importance will be seen when we come to the electromagnetic theory

i

of light.

Thus we see that Maxwell had not experimental grounds for the introduction of the

displacement current and that he came to this notion on a pure speculative way . He found

then some motivations for the "physical reality" of displacement current by analysing

the propagation of electromagnetic waves (i.e., by analysing the light waves, as in

Maxwell's time other electromagnetic waves were not known). Some authors assert that

Maxwell has predicted the electromagnetic waves, i.e., the possibility for generating

artificially electromagnetic radiation energy by using conduction currents, condensers

and colls. This assertion is not true. Maxwells has only mathematically described the

propagation of light waves, assuming that they ^Se electromagnetic waves. The first
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scientist who advanced the idea that an unclosed conduction current may radiate energy

in space was FitzGerald^^^ in 1883 (Maxwell died in 1879). H. Hertz was the first one^^^

who in 1887 realized experimentally radiation of electromagnetic waves. Of course. Max-

well's assumption that light be electromagnetic radiation was decisive for Hertz'

discovery.

Conventional physics considers the existence of electromagnetic radiation as the most

important confirmation of Maxwell's hypothesis that displacement current is a real cur-

rent, generating potential magnetic field and reacting with kinetic forces to external

magnetic fields. However one has not the right to make such a conclusion.

As a matter of fact, many important conclusions and results can be obtained procee-

ding from the principles of relativity and equivalence but the authenticity of these

conclusions and results are not a proof of the veracity of the principles of relativity

and equivalence, as we now know that these principles are not true. And what to say

about the "laws" of conservation of energy, momentum and angular momentum. Almost all

formulas which we write in our physics books are deduced on the basis of these "laws";

nevertheless, as was established now, at the end of the XXth century, these laws are

not generally true.

Thus whether displacement current is a true current can be established only directly,

i.e., by measuring its potential action and kinetic reaction.

This was clear to the founders of our present electromagnetic doctrines, as in 1879

Hermann Helmholtz announced a prize-question of the Prussian Academy of Sciences for the

year 1882 (Ref. 6, p. 181):

Die Akademie verlangt, daB entweder fUr oder gegen die Existenz der elektrodyna-

mischen Wirkungen entstehender oder vergehender dielektrischer Polarisation in

der von Maxwell vorausgesetzten Starke, oder fiir oder gegen die Erregung dielek-

trischer Polarisation in isolierenden Medien durch magnetisch oder elektrodynamisch

induzierte elektromotorische Krafte entscheidende experimentelle Beweise gegeben

werden.

This prize was awarded to H. Hertz for his indirect proof of the existence of displa-

cement current in vacuum (air) when in the years 1886-1888, by the help of Maxwell's

equations, he could mathematically describe the effects observed in his "electromagnetic
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waves" experiments. I think, however, that the prize of the Prussian Academy of Science

must be awarded to Whitehead and to me. as Whitehead in 1903 demonstrated^ ^^ that dis-

placement currents do not react with kinetic forces to the action of other currents

(Whitehead's experiment was repeated by me in an improved variation' ') and I have de-

monstrated^ ' that displacement currents do not act with potential forces on other cur-

rents, though, I must emphasize, the second kind of experiments can be never pure.

Concerning the second part of Helmholtz' prize-question, I have to say that nobody

has succeeded until now to polarize dielectrics by the help of magnetic fields, mean-

while one can easily polarize a conductor by the help of magnetic fields.

That is the whole story about Maxwell's displacement current. A full point can be

put here.

The rest of the article is dedicated to the clarification of certain aspects of dis-

placement current which may remain puzzling to the reader.

3. THE "DISPLACEMENT CURRENT" TERM IN MAXWELL'S EQUATION

In his famous "Lectures on Physics" Feynman writes that in thousand years humanity

will remember the XlXth century as the century in which Maxwell's equation have been

written, meanwhile the American civil war will be mentioned only as a small local event

of no importance for human history.

Maxwell's equationsgive the relations between the electric intensity, E, and the mag

netic Intensity, B, produced by a certain system of electric charges at a given referen

point

rotE = - (l/c)8B/at,

divB = 0,

(3)1
rote = 3E/c3t + (4ti/c)J.

divE = 4ttQ,

where E and B are, by definition , the following functions of the electric potential,

and the magnetic potential. A, generated by this system at the same reference point

E = - grad* - 3A/c3t. B = rotA, (4)

From their part and A are the following functions of the charge
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density, Q, and the current density, J,

n* = - 4ttQ, OA = - (4it/c)J, (5)

/vhere O = a^/9x^ + 8^/3y^ + 9^/9z^ - 3^/c^at^ is the D'Alembert operator, as they are,

by definition , the following functions of the charges, q., their velocities, v., and their

prooer "second
econdVai stances to the reference point, r ., (the notion*/ proper distance" is my notion)

<hile Q and J are, by definition , the following functions of q., v.

Q(r) = I q.6(r-r.). (r) = ? qiV.6(r-r.), (7)
i=l 1 1 i=l 1 1 1

/here r is the radius vector of the reference point, r. the radius vector of the charge

1., and 6( ) is the delta-function of Dirac.
second

The proper distance r . for the case that the charge q. moves with the velocity v

ilong the x-axis and at the moment t = is crossing the frame's origin, i.e., whose

adius vector for t = is r. = 0, is given by the following formula

l6oi
= l^'-'-il = Ux-vt)2 + (l-v2/c2)(y2 + zY^^. (8)

Indeed, by the help of formula (8), the following mathematical relation can be easily

verified (see Ref. 1, p. 30)

a(l/r^i) = - 47r6(r-r.), (9)

0 that multiplying this identity, respectively, by q. and q.v. and summing over the

lumber n of all charges of the system, we shall obtain (5) if we take into account the

lefinition equalities (6) and (7).

One sees immediately that the first pair of the Maxwell equations (3) is a trivial

nathematical result of the definition equalities (4). In Ref. 1, p. 30, I give the chil-

iishly simple calculations by whose help one obtains the second pair of the Maxwell

equations (3) from equations (4) and (5).

Thus "Maxwell's theory" (according to Hertz, Maxwell's theory are the Maxwell equations)

tS A COUPLE OF MATHEMATICAL TRIVIALITIES. If something needs discussion,^^^is only

equation (8) which is a result of the Marinov-aether character of light propagation (if

light would have a Newton-aether character of propagation, we should have instead of
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2 2 2 1/2
relation (8) the following relation r^ = {(x-vt) + y + z } ' ).

Let us now turn our attention to the first term on the right side of the third Ma-

xwell equation (3), the so-called "displacement current" term. In Ref. 8, p. 323 I give

the physical interpretation of this term. (l/4TT)8E/3t is not some current density gene-

rating magnetic field, as Maxwell supposed. This term gives information about the con-

duction currents which have been interrupted in the neighbourhood of the reference point

Indeed, integrating the third Maxwell equation (3) over a certain surface S bounded by

the closed line L and using Stokes theorem, we shall have

fB.dl = (l/c)3/9t fE.ds + (47r/c) /J.ds. (10)

If there is no conduction current interrupted by the surface S, the first integral on

the right side is zero and equation (10) will say that the quantity of electric current

crossing the surface S, multiplied by 4TT/c,is equal to the line integral of the magnetic

intensity B along the boundary L of the surface S. But if surface S interrupts conduc-

tion currents, these interrupted currents will also have some contribution to the mag-

netic intensity along the boundary L. The contribution of these interrupted currents

is given by the term (l/c)8/3t /E.ds. As the interrupted currents do not cross the sur-

face S, the time variation of the electric intensity at the points of this surface,

which electric intensity is generated by the opposite charges delivered by the interrup-

ted currents on both sides of S, gives information on the quantity of the interrupted

currents .

That is all about the "displacement current" term in Maxwell's equation and no word

anymore is to be added. If a word is to be added than only one: All those who have annou

ced of having measured the magnetic field produced by displacement currents (see beneath

have measured exactly the field of the interrupted conduction currents AND NOTHING ELSE,

4. THE DISPLACEMENT CURRENT IN VACUUM

One discusses in the literature only the problem whether the displacement current in

vacuum generates potential magnetic field. Obviously, even for the most dogmatic Maxwel-

llans, it is clear that one is unable to discuss the problem whether the displacement
*

current in vacuum can react with kinetic forces to the action of other currents, as va-

;
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cmjm has no mass and thus even God is unable to set vacuum in motion. Thus one part of

the Maxwellians (the most stupid ones) sustain the opinion that the displacement current

in vacuum can set in motion external currents, forgetting Newton's third law and leaving

without discussion the problem whether the external currents can set the vacuum in mo-

tion' * '. The more clever Maxwellians sustain the opinion that the displacement cur-

rent in vacuum does not generate magnetic field. I shall cite only Planck' ':

... even in the case of unclosed currents the magnetic intensity of the field is

calculated from the vector potential of the conductions currents without regard

to the displacement current.

I shall mention the names of other authors who more or less share Planck's opi-

nion: Warburton^ S French and Tessman^ ' (who give an excellent example with a char-

ged condenser where the air between the plates becomes ionized by an x-ray source; the

moving ions which neutralize the charges on the plates present electric current and

generate magnetic field, however the displacement current (l/4TT)9E/9t does not generate

an additional (equal and opposite) field), Whitmer^ ' (not clear enough position),

Purcel r ' (one of the most assertion that displacement current in vacuum does

/ io\
not generate magnetic field), Rosser^ '.

And let me cite two of the most authoritative textbook-writers who sustain the opinion

that the displacement current in vacuum does generate magnetic field: Mie^ ' and Berg-

mann-Schaefer' '. It is curious to note that while French and Tessman' ' sustain the

opinion that a leaky condenser does generate magnetic field (see above), Mie sustains

the opposite opinion , namely that the magnetic field of a leaky condenser is null, as

the conduction and dispal cement currents are equal and oppositely directed. - Munoe ce-

MSHHoe HeAopaayMeHHe b KnaHe repanbflOB saMKHyrbix tokob.

5. THE DISPLACEMENT CURRENT IN DIELECTRICS (THE POLARIZATION CURRENT)

The Maxwellians are in disaccord about the potential magnetic action of displacement

current in vacuum and evade to discuss the problem about the kinetic reaction of the va-

cuum to external currents. However ALL OF THEM affirm that the displacement current in

dielectrics (which I shall call further, for shorteness, also polarization current)

has both the potential and kinetic characteristics of conduction currents. I have not
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found single textbook where some contrary opinion would be expressed.

Meanwhile, polarization current, exactly as the displacement current in vacuum, nei -

ther acts with magnetic forces on other currents nor reacts with kinetic forces to the

magnetic action of other currents .

6. THE EXPERIMENTAL EVIDENCE AGAINST MAXWELL

In the history of physics there are only three experiments which give clear answers

that the polarization current is no current. My potential displacement current experi-

ment' ' showed that polarization current does not generate magnetic field. Whitehead's

kinetic displacememt current experiment^^ showed that polarization current does not re-

act with kinetic forces to the action of other currents. My kinetic displacement current

experiment^^ which was an improved repetition of Whitehead's experiment confirmed

Whitehead's observations.

Of course, my experiments violating Newton's third law (see Sect. 8) can also be con-

sidered as experimental evidence against Maxwell.

Now I shall shortly mention how was Whitehead's historic experiment accepted by the

scientific community in his time. Kolacek^ ' begins his analysis of Whitehead's expe-

riment with the following words:

Unter dem Titel "Ober die magnetische Wirkung elektrischer Verschiebung" von John

B. Whitehead jr., erschien in dieser Zeitschrift (4, 229, 1903) eine Abhandlung,

in welcher sorgfaltige Versuche beschrieben werden, deren Resultate fUr die Max-

well sche Lehre vom elektromagnetischen Felde verhangnisvoll werden kbnnten, wenn si

sich nicht anders interpretieren lieBen als durch Nichtwirkung des Magnetfeldes

auf Verschiebungsstrome.

Kolacek writes further:

Im Whiteheadschen Arrangement lieB sich unter der Voraussetzung, daB die Verschie-

bungsstrome allein die Ursache des Antriebs sind, die Starke desselben berechnen.

Diesel be hatte eine Drehung im Betrage von 485 Skalenteilen ergeben mUBen, wShrend

tatsSchlich das Beobachtungsresultat negativ war.

Dies ist, wie im folgenden gezeigt werden soil, in bester Obereinstimmung mit den

Maxwel 1 -Faradayschen Anschauungen . .

.

I leave the reader to read alone Kolacek 's unclear paper, as I never lose my time for

a discussion with people who try to explain why the "white" is "black". I should like
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only to note that Kolacek's conclusions are exactly of the same style as Dr. Maddox'

conclusion' ' on the results of my "coupled shutters" experiment with whose help I mea-

sured the Earth's absolute velocity by an optico-mechanical experiment in the closed

laboratory:

Marinov claims that his results, most recently obtained with home-made equipment

at Graz, demonstrate that the velocity of light is not the same in all directions.

He even claims to have been able to detect the velocity and direction of the

Earth's movement through absolute space and time.

None of this proves that there is anything wrong with special relativity.

Then Gans^ ' gave another "explanation" why the null result in Whitehead's experi-

ment was to be considered not as a disproof of Maxwell's concepts but as their confir-

mation. According to Gans, besides the magnetic action of electric displacement current ,

there is an equal and opposite "electric action" of a certain "magnetic displacement

current "
. VoU^l a glittering citation from Gans's paper:

Hierzu kommt - und das hat Herr Whitehead vergessen - noch die elektrische Wirkung

magnetischer Verschieb'ungsstrbme.

I do not suggest to the reader to look for Gans' paper in Phy^lkatUchz ZeAX6ch/U.^t,

The name of the author itself is a sifficient argument to explain why.

7. THE ALLEGED EXPERIMENTAL EVIDENCE IN FAVOUR OF MAXWELL

Before beginning with the analysis of the experiments whose executors claimed of ha-

zing revealed the magnetic properties of polarization current, I shouT'iJ like to cite

)nce more Maxwell to show to the reader clearly that these properties of the polariza-

tion current have been introduced by Maxwell on a purely speculative ground without any

reference to experimental evidence (as I already did in Sect. 2). So in a paper publi-

shed in 1868 Maxwell writes^^^^

According to this view, the current produced in discharging a condenser is a com-

plete circuit, and might be traced within the dielectric itself by a galvanometer

properly constructed. I am not aware that this has been done, so that this part

of the theory, though a natural consequence of the former, has not been verified

by direct experiment. The experiment would certainly be a very delicate and dif-

ficult one.

I should like to add only the following remark to the last part of the above Maxwell's

statement: In the XlXth century when dielectrics with high permittivity were unknown, the
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execution of experiments for showing whether polarization current has or has not magnetic

properties could be a difficult technological problem, but today when dielectrics with

permittivities ten thousands of times bigger than that of air are available, even child-

ren can mount experiments to show that the polarization current is not current.

All experiments which allegedly have verified Maxwell hypothesis about the magnetic

properties of displacement current (in dielectrics and in vacuum) were potential experi«

ments, in which the magnetic action of the displacement current on other currents was

searched for. There is no single kinetic experiment in which the magnetic reaction of

displacement currents to the action of other currents has been observed.

As in the first kind of experiments the potential magnetic action caused by the con-

duction currents which deliver electric charges to the plates of the condenser (between I

whose plates the displacement current flows) can be not excluded, this first kind of ex-l

periments are not pure and if one should not take into account this action, one can

wrongly ascribe the effects observed to the alleged magnetic action of the displacement

current. As I shall show now, this was the case in all reported experiments.

It is logical to expect that nobody of the Maxwellians was able to report on kine-

tic displacement current experiments; which are pure , as the dielectric in which polariza-

tion currents flow can be not set in motion by magnetic fields.

The alleged potential displacement current experiments with positive outcome are also

three:

A. Eichenwald's experiment^ ' (improvement of Rontgen's experiment^ ^).

The first of Eichenwald's papers^ ' (p. 1) is dedicated to the observation of the mag

netic action of Rowland's currents and the first part of the second paper^ ' (p. 421) is

dedicated to the observation of the magnetic action of Rbntgen's currents. The part dedi-

cated to the alleged observation of the magnetic action of displacement currents begins

from p. 434.

The principal scheme of Eichenwald's experiment is given in fig. 1. A disk of dielec-

trie S (rubber with e « 3) can rotate between two parallel condenser plates which are

divided In two half-circular plates 1, 2 and 3, 4. It is shown in fig. lb how the four

half-circular plates are connected to the source of electric tension (about 10,000 V).
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Thus the two halves of the rubber disk will be oppositely polarized, as it is shown in

fig. lb. When the disk rotates between the condenser's plates, at the transition from

plates 1, 2 to plates 3, 4, the polarization direction will be inverted. Consequently,

according to Maxwell, a polarization current will flow in parallel to the axis of rota-

tion. The potential action of this "polarization current" was observed by Eichenwald on

the deviation of a sensitive magnetic needle. And Eichenwald has even shown, by comparison

of theory with observations, that only the polarization current has a magnetic action

but the displacement current in vacuum has not, as, according to Eichenwald, the effect

observed was proportional not to E9E/9t but to (£-l)8E/at.

All what Eichenwald has calculated was a pure nonsense. If Eichenwald had put a galva-

nometer in the circuit of the condenser, he would have seen that by increasing the applied

potential and by increasing the rate of rotation (see Eichenwald 's table on p. 439) the

current in the circuit will increase. His magnetic needle was displaced under the magne-

tic action of this conduction current.

I have easily observed such effects of increase of the current in the circuit of the

a

condenser at an increase of the tension and of the rate of rotation in plexiglas disk

described and photographed on p. 22 of Ref. 27.

B. Whitehead's INDUCTION experiment^ ^ (improvement of Thompson's experiment^ Q.

Although Whitehead has carried out in 1903 his EXCELLENT kinetic displacement current

experiment^^, showing the inconsistency of Maxwell's concepts, in 1905 he published the

report on a potential displacement current experiment in favour of Maxwell's concepts.

^21^ 122)
I am perplexed why Whitehead has surrendered. Have been Kolacek^ ' and Gans^ '

able to persuade him that the null result of his kinematic experiment was to be consi-

dered as a confirmation of Maxwell's concepts? - Whitehead is dead and nobody can give

the answer. The professors once more have strangled the scientific truth.

Whitehead's INDUCTION experiment^^^^ is shown in fig. 2. A dielectric A in a parallel-

plate condenser B-B is encircled by a ring of laminated iron C-C, on which a ring-coil

is wound. Through the condenser an alternating current with frequency 133 Hz and tension

25,000 V was conducted. In the circuit of the ring-coil a vibrational galvanometer G was

inserted which showed the intensity of the induced alternating current. Whitehead calcu-
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lated that the induced current was exactly equal to this one which had to be induced

from the alternating displacement current on the track B-B, without taking into account

the magnetic action of the conduction current in the wires supplying the charges to

the plates of the condenser. Meanwhile, exactly the potential action of this conduction

current was the cause for the indications of the galvanometer. Whitehead has neither

measured this current nor mentioned it. This important omission was noted also by Mie^ '^

2
Die KapazitSt des Kondensators (Flache 1164 cm , Dicke des Dielektrikums 20 cm,

£ = 2.0 fiir Paraffin) laBt sich schatzungsweise auf 1.03x10' F berechnen, es
-4

ist danach ein Strom von etwa 2x10 A effektiv zu erwarten, merkwUrdigerweise

wurde er nicht gemessen, soweit man aus den Angaben sehen kann.

Whitehead has done the experiment with jaaraffin (e = 2) and air (e = 1). In the second

case, according to his theory, the indication of the galvanometer had to be two times

lower, however, as his table on p. 477 shows, it was less than twice lower. The reason

was only one: The condenser with air had a lower capacitance and for this reason the

current in the circuit was lower. If Whitehead had measured the current in the circuit

of the condenser, he would have seen that the ratio of the currents going through the

vibrational galvanometer G would be exactly equal to the ratio of the currents in the

circuit of the condenser.

The essence of Whitehead's induction experiment will become entirely clear after the

reading of item C.

C. The Bartlett and Corle experiment^ ^

I have already analysed the Bartlett and Corle experiment in Ref. 8, so that I shall

shortly repeat what was written there.

Bartlett and Corle have measured the magnetic intensity at different points along

the radius of the circular cross-section between the plates of a circular parallel-plate

condenser charged by an alternating current (fig. 3). The observed values are plotted

In fig. 4.

The theoretical graph can be predicted proceeding in two different ways:

1) Calculating the magnetic potential generated by every of the conduction current

elements, summing and using the second formula (4) for obtaining the net magnetic in-

tensity, which can be called the Biot-Savart way.
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2) Using Maxwell's equation (10), which can be called the Maxwell way.

Let us follow both these ways.

1) Biot-Savart's way . Let us have a wire of length d and let us find the magnetic

potential at a distance r from the middle of the wire if current I flows along it. Ac-

cording to the definition equality (6), the magnetic potential generated by a current

element Idr (dr is a linear element of the wire directed along the current's direction)

at a distance r from it is A = Idr/cr. Thus for the magnetic potential of our straight

wire we shall have, taking the x-axis parallel to the wire pointing along the current

direction, its origin at the middle of the wire, the y-axis pointing to the reference

point, and considering the magnetic potential of the whole wire as twice the potential

generated by its right half,

Xa = (2I/C) / (x^+y^)'^/^dxx = (2I/c)Arsinh(d/2y) x. (11)

For the magnetic intensity, at a point on the positive y-axis, according to the defi-

nition equality (4), we shall have

^d
=
^°^d

= (2Id/cy)(d^+4y^)"^/^ z. (12)

Thus the magnetic intensity generated by an infinitely long wire, at a distance y = r,

will be

B^ = (2I/cy)£. (13)

Let us now consider an infinitely long wire which is interrupted in the middle by a

capacitor, the distance between whose circular plates is d. The magnitude of the magnetic

intensity at a point distant r from the central point of the axis of the capacitor will be

B = B^ - B^ = (2I/cr){l - d(d^ +4r^)"^/^} = 4Ir/cd^. (14)

where the result on the right side is written for d » r.

At this deduction the radius R of the circular plates of the condenser was not taken

into account. Thus formula (14) is valid for d » R.

2) Maxwell 's way . Let now see which result will be obtained if we shall use Maxwell's

equation (10). Taking the surface S as a circle with radius r and center at the middle

point of the condenser's axis, we shall obtain, assuming d« r,

2Tir r

B^dl = (l/c)(aE/9t) /2TTr'dr'. (15)
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so that, taking into account that E = U/d, where U = U(t) is the tension between the

condenser's plates at time t, and that 8U/9t = (l/C)8q/3t = I/C, where q = q(t) is the

quantity of electric charge on one of the plates, I = I(t) is the current flowing in the

conducting wires and C = R /4d is the capacitance of the condenser, we obtain

B = 11. for r > R, B « i^, for r < R. (16)
^r cR^

When comparing formulas (14) and (16) one must always keep in mind that (14) was de-

duced at the condition d » R, while (16) at the condition d « R.

It is logical to assume that also for d of the same order as R the Biot-Savart's

and Maxwell's ways will lead to identical results, however the calculations in such a

case along both ways are horrible.

Let us now see where will lead us the Biot-Savart's and Maxwell's ways if the space

between the condenser's plates will be filled with a dielectric with permittivity e.

The availability of dielectric changes nothing in the Biot-Savart's calculations,

as when looking from the conduction currents view-point the redistribution of the elec-

tric intensity in space is of no importance.

To make the Maxwell's calculations, we must write the equations (3) and (10) at the

availability of dielectric in the form

rotB = (E/c)9E/at + (4tt/c)J, (17)

/B.dl = (e/c)3/at/E.ds + (4ti/c) /J.ds. (18)
L S S

Now the electric intensity. E, in the dielectric will be very feeble, but the product

c£ = which is the electric displacement, D, will be quasi equal to the electric inten

sity when there is NO dielectric. The electric intensity in the space outside of the

condenser will be slightly changed with respect to this when there is no dielectric.

Thus the calculation of B according to formula (18) will lead to the same result which

should be obtained for the case when there is vacuum between the plates.

Hence we have to conclude thatMaxwell's equations are not wrong. Wrong is only Ma-

xwell's interpretation of the displacement current!

Some of the Maxwellians following the wrong Maxwell's interpretation of the displa-
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cement current make also computational errors. So instead to agree that the calculation

of B by the help of formula (18) will lead to the same value for e = 1 and for e ^ 1,

they make the calculation with e > 1 in the following wrong way.

Let assume, say such Maxwell ians, that e is very high (assuming for simplicity e ten-

ding to infinity). Then one should have the whole electric field concentrated in the

dielectric and outside the dielectric the electric field will be zero. Thus

one can limit the integration in the integral on the r^ight side of (15) from

to R, so that this equation should be written

2TTr R

B ^ dl = (G/c)(9E/9t) /ZTTr'dr' . (19)

Putting here

aE/9t = (l/d)9U/9t = (l/dC)9q/9t = I/dC = 4I/gR^, (20)

such Maxwell ians obtain again the results (16). However now the case is substantially di-

fferent, as we do not pose the condition d « R, and the Maxwell ians wrongly

conclude that if the same current flows in the conducting wires, then the mag-

netic intensity will be independent of the length, d, between the plates of the conden-

ser (I repeat, at e tending to infinity). Thus for such Maxwell ians the displacement

current flowing in the dielectric generates exactly the same magnetic intensity as if

the plates should be connected by a wire. Such calculations of the Maxwellians are wrong,

as formula (20) is wrong. Indeed, at the availability of dielectric one has to write on

the left side of (20) not 9E/9t but 9D/9t, and thus one should obtain B = 21/cer, what

at G -> 00 leads to B -* 0. obviously, for g -»«>, the formula for C loses its sense.

The right approach in this case is the following. As any quantity of electric

charge q which comes to the one condenser's plate "binds" exactly the same quantity of

opposite charge on the other plate, then

taking into account that on the one plate the charge is q and on the other -q,

the relation between charge and tension will be U = 2q/d and we shall have

9D/9t = (l/d)9U/9t = (2/d^)9q/9t = 2I/d^. (2l)

Putting this in (19), we shall find remembering that when g->-«, then D = for r > R,
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2

B = -^. for r > R. B = -i^, for r < R. (22)
crd^ cd^

I should like to point out at the difference between the electric intensity, E,

and electric displacement, D, which are connected by the relation D = eE, and the mag-

netic intensities B, H, which are connected by the relation B = v«M, where u is the per-

meability of the medium. In vacuum I denote the magnetic intensity by B (and not by H,

as many authors do). At the availability of magnetics, although I do not wish , I call

B magnetic induction, as so the whole world does. According to me, however, the name

magnetic intensity is to be preserved for B, while H must be called by some other

name.

There are many parallels between E, D, on one side, and H, B, on the other, but there

are also many differences. The fundamental difference is that dielectrics make only

redistribution of the electric intensity, while magnetics generate new magnetic inten-

sity.

The following example will make this difference very clear. Let us have a point

electric charge q. The electric intensity in vacuum, at a distance r from it, will be

3
E = - qgrad(l/r) = qr/r . If we put this charge in a dielectric with permittivity e,

and we cut a spherical shell in the dielectric with a radius r, the electric intensity

in the shell will be exactly the same, as when there is no dielectric. If, however,

there is a long enough solenoid with nl ampere-windings on a unit of length, the mag-

netic intensity will be H = (4TT/c)nI in the solenoid and H = outside. When putting

this solenoid in a magnetic with permeability u, the magnetic intensity, i.e., the mag-

netic induction, in a thin slice cut in the solenoid's magnetic in parallel to its axis

will be B = (4Ti/c)MnI = yH and will be thus g times bigger than in the case where there

is no magnetic.

For this reason I evade, as far as possible, to use two different symbols and two

different terms for B and H, as the magnetization of the magnetics leads to "creation"

of additional ampere-windings. But I always use two different symbols and two diffe-

rent names for D and E. as the polarization of the dielectrics does not lead to the

"creation" of new free electric charges.
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8. VIOLATION OF NEWTON'S THIRD LAW

The reader may object that I lose too much time to explain the misconcepts of the

Maxwell ians, as the problems seem to be tiny. Hundred years mankind operates with the

notion "displacement current" and the electromotors rotate, the generators generate

and the antennas radiate energy. And nobody has found a certain contradiction between

experiments and concepts (let us ignore some minor errors of certain authors as that

one pointed at the end of section 4).

The reason is that NOBODY has tried to observe the KINETIC interaction between loops

with large distances between the condener's plates filled with dielectrics with high

permittivity. As there is NO displacement current, such circuits are UNCLOSED. And as

Newton's third law is not preserved for unclosed loops, one can realize violations of

the laws of conservation of momentum and angular momentum. Such violations present

some of the MOST IMPORTANT EFFECTS discovered in the history of physics.

I have twice observed violations of the law of angular momentum conservation: with

my Bui -Cub machine without stator^ ' and with my Rotating Ampere Bridge with Displa-

cement Current^^^ (p. 126).

I am unable to bring my papers to the attention of the scientific community, as the

editors of the physical journals, under the command of the hardy Sir John from NATURE,

consider my attacks against Newton, Maxwell and Einstein as lese-majesty. But once when

the StQAmrnidA in physics will obtain a breach, as the one in Prussia, the scientific

dogmas will sink down in the flood of experimental truth.
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FIGURE CAPTIONS

Fig. 1. Eichenwald 's experiment.

Fig. 2. Whitehead's INDUCTION experiment.

Fig. 3. Scheme for Bartlett and Corle and for Marinov potential displacement current

experiments.

Fig. 4. Results of Bartlett and Corle experiment. BP = bottom of plates, C/L = center

line, TP = top of plates.
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JOURNAL DE PHYSIQUE

VOL. 1, P. 8 (1902)

SUR L'ABSENCE DE D^PLACEMENT ^LECTRIQUE, LORS DU MOUVEMENT
D'UNE MASSE D'AIR DANS UN CHAMP MAGNfellQUE

;

ET SUR LA NON-EXISTENCE D'UNE ACTION D'UN TEL CHAMP
SUR UNE MASSE D'AIR QUI EST LE SitGE D'UN COURANT DE D^PLACEMENT

;

Par M. R. BLONDLOT.

Les theories que Hertz, d'une part, et H.-A. Lorentz, d*autre part,

ont donnees de rElectrodyiiamique pour les corps en mouvement,

affirment Tune ct I'autre que, lorsque dans un champ magnetique,

on fait mouvoir une masse isolante normalement aux lignes de force

du champ, il se produit dans cetle masse un deplacement analogue

a celui dont Faraday et Maxwell admettent Texistence dans le die-

lectrique d'un condensateur. Toulefois ces deux theories ne lui

assignerit pas la m^me valeur : le deplacement d'apres Lorentz est

egal au deplacement d'apres Hertz multiplie par le facteur tz—'S

ou K represente le pouvoir inducteur specifique du dielectrique en

mouvement, et Kq celui du vide (*). H resulte de la que, d'apr^s

Lorentz, lorsque le dielectrique en mouvement est de I'air, le depla-

cement doit ^.tre nul, au lieu d'avoir une valeur finie, comme
Tindique la theorie de Hertz. On voit done que Tetude experimen-

tale du deplacement dans le cas de Fair donne le moyen de decider

entre les deux theories : c'est ce qui m'a engage a Tentreprendre.

Afin de decrire plus aisement la methode que j'ai employee, jc me
servirai d'un syst^me de coordonnees rectangulaires dont Taxe OZ
sera suppose vertical. Un champ magnetique uniforme a ses lignes

de force dirigees parallelement a OX et dans le m^me sens ; d'autre

part, un courantd'air est lance dans ce champ dans la direction ct le

sens de OZ.

{•) H. PoiNCAK*, hUectricit^ el Oplique, 2* edition, p. 499.
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D'apr^s la regie de Fleming, il resuUe de ce mouvement une force

electromotrice dirigee dans la direction et le sen6 des y negalifs.

Imaginons maintenant que Ton ait dispose dans le champ im con-

densateur forme de deux plaques metalliques parall^les a XOZ, et

reliees entre elles par un fil de metal. Si Fair en mouvement qui

constitue le dielectrique de ce condensateur est le siege d'un depla-

cement electrique, chaque section du fil de jonction aura ete traver-

see par une quantite d'electricite egale au deplacement, et les arma-

tures seront chargees, Tune positivement, Tautrc negativement, bien

qu'elles soient au meme potenticl. Si Ton vient alors a rompre la

communication entre ces armatures, elles resteront chargees Tune

et I'autre; ce sont ces charges dont je me suis propose de controler

Texistence.

/\
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rectangle : c'esl dans celte sorte de tube vertical que le courant d'air

est lance de bas en haut. Ce courant d'air est praduit par la detente

d*une masse d'air comprime a ^'''"^S dans un reservoir de 12 litres

;

I'air etait prealablement parfaitement desseche, puis fiUre a travers

une colonne de ouate. Un lube gros et court, muni d'un robinet a

large ouverture, sert a amener au-dessous de Touverture DCC'D', le

courant d'air produit par la detente. Celle-ci s'obtient en ouvrant

subitement le robinet, puis le refermant aussitot ; au moment de

Touverture maxima du robinet, un ressort metallique, qui jusque-la

faisait communiquer Tarmature P avec Tautre, est ecarte par la clef

du robinet et reste ecarte.

Connaissant Taire de I'orifice, qui est 1*"'',5, la chute de pression,

qui etait d'environ 0,3 atmosphere, et la duree de I'ouverture du robi-

net, qui etait d'environ 0^,11, on pent calculer approximativement la

vitesse du courant d'air au moment ou se produit I'isolement de

I'armature P ; cette vitesse fut trouvee comprise entre 14 000 et

do 000 cent. sec~*. L'intensite du champ magnetique etait un peu

superieure a 10 000 unit^s C. G. S. Si Ton prend pour ce champ la

valeur 10 000, et pour la vitesse la valeur 14 000, la force electromo-

trice induite entre les armatures est

:

1,4 X 108 unites C.G.S.,

c'esl-a-dire sensiblementja force electromotrice d'un element Leclan-

che. La charge acquise par I'armature P doit done, d'apres Hertz,

fetre la mtoe, au moins, que si Ton chargeait le condensateur k

Taide d'un Leclanche. Pour deceler cette charge, j'ai employe la

m6thode decrite par moi dans une note recente (*) ; dans cette note,

j'ai rapporte que la charge de la plaque P, obtenue, a Taide d'un

Leclanche, dans les conditions ci-dessus, correspond en moyenne a

23 millimetres de la r^gle. Or, ayant repete I'experience d'insuffla-

tion plusieurs centaines de fois, je n'ai jamais obtenu que des devia-

tions de zh 3 millimetres ou it 4 millimetres au plus, c'esl-a-dire de

Tordre de ce que peuvent produire des causes accidentelles. Voici en

particulier les resultats d'une s^rie de quarante experiences que j'ai

executees, en dernier lieu, avec toutes les precautions que m'avaient

sugg^r^es cinq mois de travaux sur ce sujet; n ^tait pris egal a 15,

(t) hvonuLOT,Comples Rendu9, i. CXXXIIl.p.lll; i90i;et J.de P/iys,cevol.,ii.5.
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et le potentiel du plateau auxiliaire etait maintenu par une pile- de

quatre elements Leclanche

:

1*» Dans vingt de ces experiences, le sens de Taimantation etant

tel que P devait, selon Hertz, se charger negativement, j'ai obtenu

comme moyenne -\- 2™™,90, tandis que la plaque P, chargee par le

Leclanche, donnait en moyenne — 19""",8
;

2** Le sens de I'aimantation ayant ete renverse, j'ai obtenu, pour

vingt experiences d'insufflation, une deviation moyenne de — S"",?,

tandis que la charge par le Leclanche donnait + ST^^jO (').

En resume, la conclusion invariable de toutes mes experiences est

que, dans Fair, le deplacement n'existe pas, ce qui est contraire a la

theorie de Hertz sur I'electrodynamique des corps en mouvement,

mais conforme a celle de H.-A. Lorentz.

Si j'ai pu mener a bonne fm ces longues et delicates experiences,

c'est gr^ce a I'aide de Thabile et devoue mecanicien attache a la

Faculte des Sciences de Nancy, M. L. Virtz
;
je lui adresse ici mes

sinceres remerciements.

Le fait que je viens d'etablir en entraine un autre, a savoir qu*une

masse d'air qui est le siege d'un deplacement electrique, ne subit

aucune action de la part d'un champ magnetique.

Fig. 2.

Considerons, en effet, Texperience suivante : Un circuit rectangu-

laire ouvert ABCD [fig. 2) est relie en A «t D aux deux armatures

AA' et DD' d'un condensateur a air, qui sont toutes deux normales

au plan ABCD. Une boite isolante tres mince sert a rendre Fair du

condensateur mecaniquement solidaire des armatures. Get appareil

(*) Le fonctionnement de r^lectrom^tre pr^sentait une certaine dissym^trie

relativement aux signes des charges, ce qui tient a ce que Taiguiile est en alumi-
nium, tandis que les pi^ite^ux fixes sont en cuivre. Cette dissymetrie n'est, du
teste, aucunement g^nante.
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etant place dans un charnp magnelique uniforme, dont les lignes de

force sont normalcs au plan ABCD, donnons a Pensemble une trans-

lation parallele a AB. II y anra coiiranl induit, car il naitra iine

force electromotrice d'induction le long de BC, qui coupe normale-

mentles lignes de force tandis qu'il n'y en aura ni le long de AB ni

le long de CD. qui ne 1 es coupent pas, ni non plus dans Tair du

condensaleur, d'apres les experiences decrites plus haut. Maintenant

il est clair que, en' accelerant convenablement le mouvement de

translation, on pourra obtenir un courant constant ; on aura alors

simplement, pour son inlensllc :

_ ^^^ _ V
. dt
I ^ »

N designant lo nombre de lignes de force coupccs par BC a partir

d'un instant quelconque, R la resistance du fil, et V la difference de

potentiel des armatures du condensateur. On tire de la, en multi-

pliant par idl,

— urn = mdt + \idt.

D'ailleurs, I'idt est le gain d'energie du condensateur ('), et

Tegalite precedente signifie que Teffet Joule, augmentc de Faccrois-

scment de Tcnergie du condensateur, forme I'equivalent du travail

accompli parTagent qui, lors de la translation, a surmonte les forces

electromagnrtiqucs agissant sur BC ; d'apres le principe de la con-

servation de Tenergie, il ne pent exister d'autre travail exterieur et,

par consequent, il n'y a aucune action electromagnctique du champ

sur le courant de deplacement, qui a pour siege Tair du condensa-

teur.

Si Ton applique a celte proposition le principe de Fegalite de

Taction et de la reaction, on en conclut qu\m courant de deplace-

ment dans Fair nVxerce aucune action magnetique et que, par con-

sequenl, Ic courant de charge d'un condensateur est un courant

ouvert au point de vue magnetique. C'cst la negation meme de Fun

des principes sur lesquels repose la theoric do Maxwell : si done on

(') En effet, idi est Fnccroissementde la charge du condensateur ; si Ton appelle

C ta capacity, on a

:

idl = CrfV ; d'ou \idt = CVc/V =d 1^).
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veut maintenir cette theorie, il faut renoncer an principe de la
reaction.

M. H. Poincare a cleja signale cetle incompalibilite entre le prin-
cipe de-la reaction et plusieurs des theories de TElectrodynamique.
Pas plus que lai, je ne vois dans ce fait une raison de renoncer
d^avance a ces theories dont la fecondite est attestee par les decou-
vertes capitales auxquelles elles ont donne naissance.

PHYSIKALISCHE ZEITSCHRIFT

VOL. 4, P. 229 (1903)

Uber die magnetische Wirkung elektrischer
Verschiebung.

Von John B. Whitehead jr.

In der I'^ntwickelunj^ seiner 'riieorie des
elektromaLjnLtischcn Feldcs nimnit Maxwell
an, (lass <liir ICrsclicinnni^ der I'olari.-ation in
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einem Dielektrikum in eincr wirklichen Forl-
pflanzung oder Verschiebunj^ einer Ladnn^ in

dcr Richtun^; dcr rolarisalion bcslelil; dass
2/B. fiir den Fall der Ladung eines Konden-
sators diese Verschiebung einem Strome gleich-

wertig ist, der in jedeni Augenblicke dem Be-
trag dcr Anderung der Oberflachenladung auf
einer der Flatten gleich ist, d. h.

_ A' dF

wo ^= der Stromdichte, A'= der Dielektrizitats-

konstante und /•' = dcr I'otenlialdifferenz pro
Langeneinheit ist und dass daher der Strom
durch den ganzen Schliessungskreis hindurch
kontinuierlich ist. Er nimmt weiter an, dass
der Verschiebungsstrom die gleiche magne-
tische Wirkung hervorbringt wie ein Leitungs-
strom der Diclite

_ JCdF
'^

4JTf/f'

so dass fiir den Fall des Kondensators die

magnetische Wirkung in der Umgebung, die

bei jeder Ladungsanderung eintritt, der ver-

einigten Wirkung des Stromes in den ladenden
Drahten und dem Verschiebungsstrom im
Dielektrikum zu verdanken sei. ')

Die direkte magnetische Wirkung der Ver-
schiebungsstrome ist jedoch nie in befriedigender
Weise, wenn iiberhaupt, beobachtet worden;
die veroffentlichten Versuche in dieser Rich-
tung scheinen sich zu beschranken aufR o n t g e n ^),

S. P. Thompson '),Nicolaiff^) und Blondlot.*)
Die Resultate der drei ersten Forscher liessen

keine Schlussfolgerungen zu und Blondlots
Versuche deuteten auf die Abwesenheit einer

Wirkung.
Die im folgenden beschriebenen Versuche

wurden unternonimen, teils weil die bisherigen

Versuche eine Ungewissheit hinsichllich des Be-
stehens der Wirkung fortbestehen liessen, teils

weil die angewandte Methode Vorteile iiber

die bisher benutzte zu bieten schien. Das
Prinzip der Methode ist, ein Sttick eines Dielek-
trikums einem elektrischen Wechselfelde und
einem magnetischen Wechselfelde auszusetzen,
die Pbasen der beiden Wechselfelder, deren
Richtungen im Raume rechtwinklig aufeinander
stehen, so zu justieren, dass die Reaktion des
Vcrschiebungsstromes gegen das Magnetfeld
ein Maximum wird und zu beobachten, ob
cine Bewegung des Dielektrikums in einer
Richtung, die senkrecht zu der ICbene erfolgt,

wclche das wirksanie elcktrische und magne-
tische Feld umfasst, eintritt.

t) Maxwell, KIcclrictty :iitil M:i(;iivtUm. Ait. 60, 7B,
70. in, 3»8-334. 6o8. 78^. 791.

s) Kep. der I'hyMk, 21, 521. 188$.

3) Proc. Roy. Soc. \LV. -j^gi, 1889.

4> Journ. Phy« 4. 745. 1895.

5) joarn. riiy«., Jan. 1901.

In jeder der vier Formen des dieses Prinzi

verkorpernden Apparates war ein Stuck di

Dielektrikums starr an jedem Ende einer leic

ten Achse befestigt, die durch einen im Mitt<

punkt befestigten Quarzfaden horizontal ai

gehangt war. Die Phase des elektrischen od
des magnetischen Feldes, das an dem ein(

Stuck wirkte, war um i8o" gegen das a

andern Stuck wirkende vcrschoben, wahrer
das andere Feld fur beide Stucke gleiche Pha
hatte. Dadurch hat die Gegenwirkung d
Verschiebungsstromes gegen das magnetise!

Feld entgegengesetzte Richtung an beidi

Enden der Achse, so dass ein Kraftepaar a

die Aufhangung wirkt.

Der Apparat.

Erste Form: Fig. 1 giebt einen Querschni
AA sind die rechteckigen Blocke des Diele

trikums, die an der Achse D, die aus Bamb
Oder Glas gefertigt war, befestigt waren. BBl
sind Messingelektroden, von denen eine je<

so gedreht war, dass ihre Oberflache elm

Teil eines Kreiscylinders bildete, dessen Ach
mit der Aufhangungs-Richtung und -Linie d
Bambus- oder Glasstabes zusammenfiel; a

diese Weise schien sich die beste Anniiherui

an ein gleichformiges Feld zwischen den Ele
troden erreichen zu lassen. Jedes Elektrode
paar war mit den Enden eines Transformato
verbunden, der 8800 Volts bei 133 Wechse
pro Sek. gab. CC sind kreisformige Drat
spulen, von denen je eine ein Elektrodenpa
umgicbt; die Ebenen der Windungen sir

horizontal. Die Spulen erhalten ihren Wechse
Strom von demselben Generator wie die Ele
troden.

Wie man sicht, ist das Magnetfeld vertiki

das elektrische Feld horizontal, so dass d

resultierende Ablenkung des Stabes auf d
einen Seite aus der Ebene derZeichnung herau

auf der anderen Seite in die Ebene der Zeic!

nung hinein erfolgen sollte. Das Ganze star

auf einer holzernen Basis und jede Halfle di

Apparates war in eine Messinghiille eingebaii

Die Verbindung zwischen den beiden Halft<

war so eng, dass der Stab noch schwingt
konnte. Auf diese Weise war das Innere s

klein wie moglich gemacht und Storungen dure

Luftstromungen auf ein Minimum reduzier

Ein eng anliegender Messingcylinder innerhal

der Spule, ein Ring an deren obcren uii

Zinnfolie an deren unteren Ende, all das m
dem Gehiiuse verbunden, beschiitzte das U
elcktrikum vor irgend welchem von der Spu!

ausgehenden elektrischen Felde; alle mogliclie

.sekundaren Stromkreise wurden gespalten tin

die Offnungen mit llartgummi oder Faser ^i

schiussen.
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Die in der Figur zu sehende Diimpfungs-

jrrichtung war ein im Wasser tauchendes

limmerblattchen, das durch ein dunnes Glas-

abchen am abzulenkenden Stabe befestigt war.

er angewandte Quarzfaden war immer un-

;fahr 102 cm lang; er befand sich in einem

lasrohr, das mit einem Torsionskopf versehen

ar, der unabhangig Justierungen der Torsion

id der Lange gestattete; an seinem unteren

nde trug der Quarzfaden einen kleinen Kupfer-

iken, der in einen entsprechenden auf den

lasstab gekitteten Haken passte. In der Mitte

Es Stabes war ein Spiegel, der das Bild eines

luhlampenfadens auf eine auf Glas geatzte

kala warf; spater wurde die Gluhlampe durch

Inen Nernstschen Gluhkorpcr ersetzt, der

(Maxim.-Wert in Volts).

tig. 2-

die maximale E.M.K. zwischen den Elektroden

war, so ist der auf das Dielektrikum wirksame

Teil gegeben durch

f/_ /2-8800
2A'+ I

dV
Die Intensitat der E.M.K. Fm= -

, also
al

= y2-88oo
^- (2/^+1)- 0,63

Die Dichte des Verschiebungsstromes *=

a= '. , • da nun die E.M.K. alternierend
^ 4 jr dl'

ist, so haben wir

F= Fm sin a

und
K

da

dt

also

^ K Y2 • 8800
^ 4.t'(2A' + 1)0,63

q= — Fm cos a
i/a

dt

= derWinkelgeschwindigkeit^^2-T/V=.7t- 133

2£r • 133 • 10
10

K
4Jt

/ '2 8800

(2A'r 1)0.63

3
C.

2.T •

COS a in
lO"

G. S. elektrost.

133- lo"*

{3io"r^io-
cosa

Fig. I.

;ich hierzu vorziiglich eignet. Der Abstand
5piegel-Skala war 140 cm. Die Schaltung zeigt

^ig. 2. Die beiden Magnetisierungsspulen

vurden so geschaltet, dass ihre Felder immer
^leich stark, gleich gerichtet und parallel waren,

.vahrend die Elektroden so geschaltet waren,

iass ihre Felder gleich stark und parallel waren,

^ber in entgegengesetzten Richtungen arbeiteten.

Berechnung der erwarteten Wirkung:

Der Abstand der Elektroden war bei jedem

f'aar gleich 1,9 cm; die Dielektrika waren Stiicke

^:on Steinsalz, Glas oder Paraffin. I cm x
jl cm X 0,63 cm und mit ihren quadratischen

Seiten parallel zu den Elektroden aufgehangt,

so dass ein Drittel einer Kraftlinienlange inner-

halh des Dielektrikums war. Da nun y2-8Rcx3

A-

2 A' -I- 1

K
2K-\- I

14,6
. cos ft

10'

Amperes

'^•3
10'

eff. Amperes pro Quer-

schnitteinheit.

das Magnetfeid ent-

von H. & S. Nr. 18

Vernachljissigung der

Jede der Spulen fiir

hielt 1 200 VVindungen
Magnetdraht. Das mit

Wirkung der Enden bercchnete Magnetfeld fiir

tlie Mitte der Spulen war 200 / (/ = Strom-

stiirke in Amperes); es crgab durch die Messung
mit einer Spule von bekannter Oberflache und
Windungszahl zu 166 /. (Diese Spule hatte

eine Oberflache von 25 cm^ und 400 Win-
dungen. Der induzierte Strom 2,4 Amp. bei

33,5 Volts und 133 Wechseln.) Der Wider-

stand jedcr Spule war ungefahr = Qii, und

die bercchnete Selbslinduktion /, =^ o, 109 I lenry

;

bi'i \.\.\ X'olls, 133 Wechseln nahm eine jede
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1,3 Amp., was eine Selbstinduktion von 0,104 A
ergicbt. 1st ^ die Phasendifferenz zwischeii

dcr E.M.F. und dem Strom, so ergiebt sich

<j.e-2^f-
6.^»'33 ,.04

,,

Da die Phasendifferenz zwisclien den pri-

maren und sekundaren E.M.K. eines Trans-

formators ungefahr iSo'', ist, dieandenElektroden
wirkendc Kraft aber zweier Transformationen

unterzogen war, so ist sie demnach gleich-

phasig mit der Generator = E.M.K. Sei Hire

Phase bezeichnet mit sin «. Der resultierende

Verschiebungsstrom hat, wie oben gezeichnet,

die Phase cos 'f, d. h cr ist uni 90" gegen die

Generator E.M.K. vcrsclioben. Die auf die

Spuien wirkende E.M K. ist nur einnial uni-

gewandelt worden, also ist sie um 180" ver-

zogert; wegen der Selbstinduktion der Spule
cilt der Strom und deshalb auch das entst.

Magnetfeld um 90" nach. Demzufolge sind

der Verschiebungsstrom und das Magnetfeld
um 180" auseinander, liegen also giinstig zur

Erzeugung der elektromagnetischen Gegen-
wirkung. Da nun fur die Spule ^ = 83" 52'

gefunden wurde, so muss die fiir Koinzidenz

berechnete Wirkung mit 0,9942 = cos 6" 8'

multipliziert werden.
Auf den Strom im Dielektrikum wirkt also

eine Kraft

i^// ^ A' 10 -3 166 1,2
0,994^^— =-0,63- ^

.
, •

—

•

.y^H
10 ' ^ 2K-\- 1 10^ 10

A* 22,8,,
0,9942 = ,.

, « Dynen,

wenn in jeder Spule 1,2 Amperes fliessen,

/ die Dicke des Dielektrikums oder die Liinge
dcs Verschiebungsstromes ist, und // = der
Intensitat des Magnetfeldes. Diese Kraft wirkt
in entgcgengesetzter Kichtung an beiden Enden
der aufgehiingten Achsc von 17,7s cm Lange.
Es wirkt also ein Paar von

A' 2.28 . . .

~ LT I J Dynen-Centimeler.
2A-fl 10*

'

Der Drehungswinkel eines Fadens der
Lange /, vom Radius r und vom Starrheits-

koeffizienten //, auf den ein Kraftepaar u
wirkt, ist

Die Liinge des (Juar/.fa<kns war 10 1,6 cm;
der Radius war .sehr annahcrnd *^ 0,0006 cm.
Nimmt man // fiir Quar/. zu 3- 10", so ist

A* 2 • 101,6 2,28 A'

2K-\\ .T • o,ooo6*- io'-3' 10" 2A' • I

• ij radians.

Ist A fiir Slcinsalz '---
5,8, so ist */' '-- 0,173,

was bei einem Spiegclabstand von 140 cm

—

! einer Ablenkung von 2 • 1400 • 0,173 «= 485 mr
oder mehr entspricht, da wir die Tangent
dem Bogen gleichgesetzt haben.

Eine Kontrolle schien in einer Umkehrun]
dcs Ablenkungssinnes zu liegen, indem mai

die Phase dcs clektri.scheh oder dcs magnc
tischen Feldes um 180** anderte.

I'^s wurde so vorgegangen, dass man vx

niichst die Achse unter dem Einfluss des elel^

trischen Feldes allein zur Ruhe kommen lies*

die hierzu notige lange Zeit war ein weitere

Hinweis auf die gute Homogenitat des Felde;

Dann wurde das Magnetfeld erregt und di

entstehende Ablenkung notiert. Hierauf wurd
der Sinn entweder des elektrischen oder de
magnetischen Feldes umgekehrt und die Ab
lenkung beobachtet u. s. w. Die Ablenkunge
waren im allgemeinen klein, immcr sehr lang

sam und brauchten vicl Zeit, um sich zu be

ruhigen; meistens wurde nur auf den Sinn de

Ablenkungen geachtet. Auf diese Weise wui

den mehrere hundert Ablesungcn gemachi

I

Diese hatten im allgemeinen ein negative

i
Resultat, d. h. die Ablenkung anderte sic

weder in Richtung noch Betrag, wenn eine

der Felder umgekehrt wurde.

i
Nie waren die Ablenkungen grosser a!

10 mm und selten grosser als 2 mm; manchnit

,

jedoch lagen innerhalb dieses Gebiets Anzeiche

I
der gesuchten Wirkung vor; d. h. der Sinn de

j

Ablenkung anderte sich mit einer Umkehruni
entweder des elektrischen oder des magnetische

Feldes.

Einmal, mit Glas als Dielektrikum, erhiel

man die erwarteten Umkehrungen fiir 6 Kom
mutatorumkehrungen; jedoch waren diese Ab
lenkungen nur 2— 3 mm.

Es muss indessen bemerkt werden, das

diese Ablenkungen aus einer Masse von Ver
suchen herausgegriffcn wurden, die manchm.i

, gar keine, manchmal Ablenkungen in falscheii

Sinne ergaben. Da das Magnetfeld nahe ai

den Spuien starker als in der Mitte ist, so is

es moglich, dass die Ablenkungen magnetischei

Eigenschaften der Dielektrika zuzuschreibei

waren, obwohl Versuche dieselben frei vol

solchen ergaben.

Die zweite und drilte Porm des Apparate
wurden konstruiert in der Absicht, ein gleich

formiges Magnetfeld zu erhalten und die ge

suchte Wirkung zu verstiirken. In bcidei

Fallen erhielt man keinc entschcidenden Re
sultate. Da die Form der P^llektroden in tici

oben beschriebenen Versuchen den Dielektrik;

eine l.age stabilen Gleichgewiciits gab, wurdi

gcdacht, dass die Bedingungcn zum Gelingei

dann am besten sind, wenn sowohl das eiek

trische wie das Magnetfeld fiir alle Lagen ^\i'

Achse gleichfiirmig und konslant sind. I )< -
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\i^cn wiirde folfjeiule cndgiillijifc Apparalforin

cistruiert.

Fiir das Magnetfeld wiirde eine breite Spiile

; 1 7,62 cm Hohe, 26,6 cm innerer Weite iind

p Windungen von B. & S.-Draht Nr. 15 be-

•tzt (siehe Figur 3).

KJl
P=

Als Elektroden dienten zwei ganze Messing-

ige, die miteinander und der Spule konzen-

sch standen. Ihre Oberflachen waren sorg-

tig gedreht und poliert und jeder Ring war
einer Stelle gespalten, um zu verhindern,

ss er ein kurz geschlossener Sekundarkreis

brde.

Die Spule war mit geerdeter Zinnfolie sorg-

Itig abgeschirmt. Der Aufhangehaken auf

;r Achse war verlangert, so dass er in einer

lasrohre bis M reichte, und hier der Spiegel

ifestigt. Indem man die Lichtquelle und die

:ala in einem Kreis rings um den Apparat
ehte, konnte man in jeder Lage der Achse
lobachtungen machen.
Messungen der Starke des Magnetfeldes,

:r Selbstinduktion der Spule ii. s. w. zeigten,

iss die Grossenordnung der berechneten Ab-
ikung in diesem Apparat die gleiche wie im
sten war.

Es zeigte sich, dass die NuUlagen der Achse
r die beiden Felder, wenn nur eines anlag,

cht die gleichen waren. Eine dirckte clek-

ische Wirkung der Spule oder der Zufiihrungs-

ahte schien die Ursache davon sein zu miissen,

>wohl der Zinnfolienschirm so vollkommen wie

oglich zu sein schien. Es wurde nun versucht,

nederLagen, in denen die Achse vom Magnet-
Id allein nicht beeinflusst zu werden schien,

it einer Nulllage fiir das elektrische Feld

lein zur Koinzidenz zu bringen, indeni man
e Spule « in verschiedene Lagen (lurch

rehung um ihren Mittelpunkt brachte.

Dies gelang nur einmal, und da erhielt man
ich die richtige Umkehrung der Ablenkunj:,'.

ie Grosse der Ablenkung war 1,5 cnv l'2inige

uidcrt Ablesungen wurrlen gemacht, indcm
crschicdtMiheitcii der Ahlcnkimg fiu' die bcidtn
imscn jedes Feldes mit Bezug auf das clck-

ischc j^csucht wurden.
Also wurde die IMiase des niafiictiscluii

l''cldes mit Hezug a<if «las elektrische um 90"

gedreht und eine Keihe von IJeobachtungen

gemacht. Dies geschah, um eine mogliche

Nacheilung des Verschiebungsstromes zu finden,

die durch molekulare Reibung oder aus andern

Griinden entstehen konnte. AUe diese Ver-

suche ergaben negatives Resultat, d. h. die

Ablenkungen waren geringer als 2 mm und
zeigten keinc regelmassige Umkehrung, wenn
eines der Felder umgekehrt wurde.

Diesc Untcrsuchung zeigt im grossen Ganzen,
d.ass ein magnetischcr ICffekt der elektrischcn

Verschiebung in einem Retrage, wie ihn Max-
wells Ausdruck giebt, nicht vorhanden ist.

Das einzige positive Resultat, das mit der letz-

ten Form des Apparates erreicht wurde, muss
in Frage gestellt werden, denn obwohl die

giinstigen Redingungen. unter denen es erhalten

wurde, nicht ein zweites Mai erreicht wurden,

so wurde sich ihnen doch manchmal in ge-

niigender VVeise geniihert, um Spuren einer

Wirkung der beobachteten Grosse geben zu

sollen. Die letzte Form des Aufbaues war
zweifellos die geeignetste; es erscheinen darin

nur zwei Einfliisse, die die gesuchte Wirkung
verhindern konnten. Der erste ist eine An-
derung des elektrischen Feldes von Punkt zu

Punkt und die Neigung des Dielektrikums, im
Gebiet grosster Intensitat zu verbleiben; der

zweite ist die Anwesenheit der Dampfungs-
vorrichtung. Jedoch ist anzunehmen, dass keine

der beiden gross genug ist, um ein Kraftepaar

vom Werte des gesuchten zu verbergen; wie

gesagt, waren die Ringe sorgfaltig gedreht und
justiert, so dass deren Oberflachen in alien

Punkten gleichweit voneinander entfernt waren.

Andeutungen, als ob sich die Achse eine Lage
im elektrischen Felde wahlen wollte, waren sehr

gering. die Gleichgewichtslagen wurden sehr

leicht verlassen, und anderten sich zwischen

zwei Ablesungen oft um i— 2 cm. Die Ver-

tcilung des von der Spule luMTiihrcnden elek-

trischen I'"eldes konnte, obwohl ungewiss, keine

zu sehr unsynunetrische um das Centrum herum
sein, und da die hierdurch veranlasste Storung

selten grosser als i cm war, so scheint es nicht

moglich, dass die Intensitatsanderuugen* gross

genug w.ireii, um die y\bwesenheit einer sicht-

baren Wirkung bei Umkehrung des wirksamen
Paares zu veranlassen.

Rei i\cn ersten Versuchen wurden einige

Ikobachtungsreihen ohne die Dampfung ge-

macht; die einzige Verschiedenheit war, dass

die Achse liingcre Zeit brauchte, um zur Ruhe
zu gel an gen.

Mit der letzteu ApparatGirm konnten ohne
(lie Diimpfung keine Rtiobachtungen gemacht
werden. d;is eleklrischc I'eld war so ann.'ihernd

i;l(i( lifnrnij.r, d.iss die Achse keine .so statio-

*I ntens i tatsanderungen
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nare Lajic cinnchincii wolllc, tlic als Niill|ninkt

hatte beiuil/.t werdcn koniicn.

Phys. Institut d. Johns Hopkins Universitat.

Mai 1902.

(Aus dcm l\i»j;lischcn UIkts. von S. < • ii^^cii liciincr.)

(Kiii};cK:in|;i-ii 15. Okloltci 1902.1

f
Q

n
D

^

Fig. I.

(Fig. 1 of Whitehead's paper is given here enlarged)
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fber die pondcromotorischen Krafte, welchcn
in homogenes Dielektrikum in einem ver-

nderlichen elektromagnetischcn Fclde untcr-

\vorfen ist.

Von Franz Kolacek.

Unter dem Titel ,,Uber die magnetische
Virkung elektrischer Verscliiebung" von
ohn B. Whitehead jr., erschien in dieser

Zeitschrift {4, 229, 1903) eine Abhandlung, in

belcher sorgfaltige Versuche beschrieben werden,

eren Resultate fiir die Max well sche Lehre

cm elektromagnetischen Felde verhangnisvoll

irerden konnten, wenn sie sich nicht anders

titerpretieren liessen als durch Nichtwirkung

les Magnetfeldes auf Verschiebungsstrome.

Im wesentlichen handelt es sich urn die

;xperimenteile Untersuchung des Antriebes,

velchen ein rechteckiger Block D eines Dielek-

rikums (siehe Figur) im periodisch verander-

-v X D

ichen elektrischen Felde eines Kondensators

, I erfahrt, wenn senkrecht zu den elektrischen

<raftlinien und zur (moglichen) Bewegungs-
ichtung des Blockes x ein gleichfrequentes,

/eranderliches magnetisches F"eld erregt wird.

Der beste Erfolg ist oftenbar dann zu erwarten,

Venn der Maxwellsche Verschiebungsstrom
ind der das Magn^tfeld erregende Spulenstrom
n gleicher Phase sind. Ini Whtteheadschen
Arrangement Hess sich unter der Voraussetzung,

iass die Verschiebungsstrome allei'n die Ur-

jache des Antriebes sind. die Starke desselben

Derechnen. Dieselbe hatte eine Drehung des
iiit D verbundenen Hebels im Betrage von
1^85 Skalenteilen ergeben miissen, wahrend that-

>achlich das Beobachtungsresultat negativ war.

I. Dies ist, wie im folgenden gezeigt wer-
len soil, in bester Ubereinstimmung mit den
Maxwell- Faraday schen Anschauungen, denen
'.ufolge die Fernwirkung polar er Massen auf
>|)annungen zuriickzufuhren ist. Ihr Betrag
iisst sich an der Hand des Energieprinzips

lerechnen (Helmholtz-Kirchhoff). Ist A' die

Dielektrizitiitskonstante, .\', )', /., \i die elektro-

ilatisch gemessene elcktrische Kraft, resp.

Dichte, so gilt fiir die Komponenten der Spann-

ungen elektrischer Art die Gleichungenreihe

.V.r
S.T

,. KXZ
^Xt = etc.

4;c

KXY
4.T

(01

Die Spannungskomponenten Xx, X,, A= an

einer Raumstf le erscheinen hier au.sgedriickt

durch die daselbst bestehenden Krafte, und
miissen, da es nur auf die Existenz dieser Krafte

und nicht auf deren Ursprung ankommt, auch

dann richtig bleiben, wenn die Krafte kein
Potential besitzen. Eine Konsequenz dieser

Idee ist beispielsweise das Gesetz der pondero-

motorischen Wirkung eines Magnetfeldes auf ein

Stromelement (siehe weiter unten).

Die ponderomotorische Kraft elektrischen

Ursprungs X. //^, Z, betragt per Volumeinheit

— <•
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fedens, q scin Querschnitt, i==/uf die Strom-
intensitat.

Die Kraft auf das Element eines Stromfadens
vom Volumen d Iq ist dann gegebcn durch:

J r = {Mv— :V//) •M i, A,^{NX- l.v^-M i
,

A.^.{f.H — .\n)(i/i.

Man ersieht aus dieser Formcl, dass der

Antrieb auf der Feld- und Stromrichtung senk-

recht stcht und durch ///. /. sin ? gegeben ist,

wobei « den Winkel zwischen Strom- und Feld-

richtung angiebt. Aus der weiteren Oberein-
stimmung der Kraftrichtung mit jener, die man
durch die bekannte Zeichenregel ausdriickt,

schliessen wir, dass die Giiltigkeitserweiterung

der Spannungsformeln auf Krafte ohne Potential

berechtigt war.

3. Kehren wir nun zur eigentlichen Aufgabe
zuriick. Das Dielektrikum {D) i erfahrt inner-

halb eines Dielektrikums 2 in der Richtung der
.r-Achse einen resultierenden Zug A, der sich

aufSpannungen beider Kraftearten zuruckfiihren

lasst. Derselbe kann sich nur urn unendliche
kleine Grossen von jenem Zuge unterscheiden,
den eine den Korper I) eng umschliessende
Flache J., seitens des Mediums 2 erfahrt.

Denken wir uns den diskontinuierlichen Uber-
gang des Mediums i in 2 durch einen unend-
lich rasch veriinderlichen, aber stetigen Uber-
gang ersetzt, bezeichnen ferner mit dx ein Ele-
ment des von .1^ umschlossenen Raumes, so
ist dem Green schen Satze zufolge

jdT [KVr - K/ ,i -i J// -/((]-{- j dz X Q

.

Das zweite Integral rechts transformieren
wir an der Hand der Maxwell schen Grund-
gleichungen

:

. A' ;r d/, dAf
V 0/ d I' d.r •* f >

it A' I __dA' dy

, ,
A' X b Af d N
V Of Ca <"/

in wclchen X, )'. /. die Krafte auf eine elek-

trustatiHche Finhcit, //, ;•, iv die clektromag-
netisch gemessenen Dichten der Ohmschen
Strome \\m\ T'die WeberscheZahl bcdeuten, in

//--J, + J.
-\'l

droX . . . (4al

wobei gesetzt ist

8x- dj-
^\ A;t ==/''' (Af'w

K d /•

4^FdJ'dx{ZM-YX
(5]

Die Integration erstreckt sich bis zur Flache

U. Die Grosse d K\bx ist im homogenen Me-
dium I Null bis hart an die Grenze, andert

sich aber von da ab in der Richtung der Nor-
malen //, die wir von i zu 2 positiv zahlen,

unendlich rasch. Sind s und / zwei zu einander
und zu // senkrechte Richtungen, so gilt

IK IK , , ,
hK ,

, ,

bx'^ ds
^''^^•^"^)+ ^^cosU,x)-\-

^K . .-— cos (», x).
o n

Da nun b A'lb s und b Kc i endlich und b Kbn
unendlich gross ist, so hat man in limite

bK bK ,
,

^ = ^ cos [n, X)

.

Or PI

Die Volumintegration in W, erstreckt sich

offenbar von einer inneren Grenzflache /i|, an
*welcher K noch den Wert A\ hat, bis zur
ausseren Flache A.^, wo derselbe Af", ist.

Ist ferner .^V die Normalkomponente und T
die Tangentialkomponente der elektrischen Kraft
inmitten des veranderlichen Gebietes an einer

zu -/, und -^2 parallelen Zwischenflache, so ist

daselbst

//•^= 7'i+ .V2= 7-24.
(^^V^)»

Dabei sind T und A'A (die Normalkomponente
der elektrischen Induktion) bci Abwesenheit
von absoluten Ladungen von // unabbangige
Grossen, fur welche die Werte T^ und K.tXi

an der ausseren Flache A^ gesetzt werden diirfen.

Man hat also, wenn mit dm ein Flachen-

element bezeichnet wird, wegen dr^^dm-dn

i-fi = — „ / d fti COS n X \ dn ^
SxJ J Oh

;.T J ^'OCos,ix[/,--\- '„
)

• Oder

(6)

Wenden wir die Formein (4a), (5) und (6)

auf den Whitehead schen Versuch an.

Der erste Teil von ./., ist Null, weil Ohni-
sche Strome im Dielektrikum uberhaupt nicht

existicren, aber auch der auf eine Periode be-

zogcne Mittelwert von .1,, <lcr im Versuchc
allein massgebend ist, ist Null. Ferner ist laitt

(6) . /| "^leich Null , u cil in /.wei gegeniibe:

liegenden Punkten 1, j von /> (sieht- l"ii,Mir) '/\-
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(1 y,' gleiche. aber ,os/i.v ent^e^jengesetzte

ertc besitzen. An den zwei anderen Klachen

ci>sfix= o. Weil mm auch (>= o ist, so ist

r Antrieb A in der r-Richtuni^ Null un«l das

jsultat des \ ersuclies im Einklani^ mit der

axwellschen Theorie. (Selbstverstiindlich

irde das namliche Resultat gelten, wenn D
• Form eines zu I I symmetrischen gelegenen

d symmetrischen Korpers besasse.)

Aus (4a) und {5) ergiebt sich, dass auch

alumteile des ruhenden Athers einen Antrieb

K b
(Z J/

K
4Jrr

4.Tr d/

d

a/

r Volumeinheit erfahren, wenn derselbe von
ektromagnetischen Wellen durchsetzt wird,

ie dies zuerst von Hertz ausgesprochen und

)nHelmholtz naher ausgefuhrt wurde. (Wied.

nn. 53, i35. '894).

3. Wir bemerken noch. dass laut (4a), (5)

er Antrieb auf das Volumelement eines ho-

logenen Korpers sich aus drei Teilen zusam-

lensetzt. Der erste entspricht der Wirkung
es elektrischen Feldes auf die in ihm eventuell

orhandene Ladung, der zweite jener des Mag-
etfeldes auf den aus Leitungs und Ver-

:hiebungsstrom zusammengesetzten totalen

trom, der dritte wiederum der Wirkung des

lektrischen Feldes aufeineArt magnetischen
erschiebungsstrom. Man sieht dies unmittel-

ar ein, wenn man die in (5) angedeutete De-
vation nach / ausfiihrt.

Der Betrag dieses dritten Teiles zum An-
iebe ist per Volumeneinheit

4;rf 0/ d r)
etc.

4. Die Lorentzsche Theorie halt den Leit-

ngsstrom fiir einen Fortfiihrungsstrom geladener

lektrischer Massen, vindiziert aber auch den
laxwellschen Verschiebungsstromen mag-
etische Kraftwirkungen. Dagegen soli ein

'olumteil ponderomotorischen Kraften nur in-

afern unterliegen, als er Trager von Ladungen
nd Fortfiihrungsstromen ist; auf den Ver-
chiebungsstrom wirkt also ein Magnet ni cht.

ifolge dieser Annahmen ist sie nun aller-

ings in Ubereinstimmung mit dem White-
eadschen \'ersuch, da ja das Dielektrikum
> keinerlei Ladung besitzt.

Anders ware es, wenn (ias elektrische Feld
onstant bliebe und die Richtung des mag-
etisclieu (konstanten) Feldes iiingekehrt wiirde.

Der Ma.xwellsclien Theorie zufolge ware
in ballistischer Aussclilag zu erwarten, da in

er Richtung .r einc impulsive Kraft wirk-

;un ist.

Nach Lorentz sollte kein Au.sschlag er-

folgen.

V'ersuche in dieser Richtung vvaren von

grossem Werte.

lEingegaogen am J«. November lOOJ.i
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Magnetische Wirkung clektrischer
Verschiebung.

Von J. B. Whitehead.

In einer fruheren Arbeit (diese Zeitschrift

4, 229, 1903) hat der V'erfasser eine Reihe
von Versuchen beschrieben, deren Zweck es
war, die Maxwellsche Behauptung zu priifen,

nach der die Polarisationserscheinung eines
Dielektrikums von einer magnetischen Wirkung
in den umgebenden Teilen begleitet ist. Bei
den dort beschriebenen Versuchen wurde ein

wechselndes elektrisches Feld zwischen zwei
cyiindrischen Messingringen erregt und ein

wechselndes Magnetfeld von gleicher Frequenz
und eigener Phase senkrecht zum elektrischen
Feld vermittels einer Spule erzeugt, welche zu

den Ringen konzentrisch war und den ausseren
Ring einschloss, Zwei Klumpen aus der iso-

lierenden Substanz wurden an den entgegen-
gesetzten Enden eines leichten Glasarmes be-
festigt, der in seinem Mittelpunkte an einem
Quarzfaden hing, so dass die Klumpen zwischen
den Ringeiektroden schwebten. Das resultierende

Drehungsmoment lie.ss sich durch die Ablenkung
des Armes messen, wenn man die Konstanten
der Quarzaufhangung benutzte. Wie der zu
erwartende Effekt berechnet wurde, ist in der
fruheren Arbeit angegeben. Die F>gebnisse
der Versuche warjn gleichmassig negativ.

Wahrend die Elektrodenringe bei der fruheren
Arbeit sorgfaltig gedreht und so genau wie
moglich centriert waren, liessen sich Verande-
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rungen in «lcr Verteilung des clektrischen Fchles

feststellen, iin«l aus Hiesem Gruncie nahmen die

Stiicke isolierender Substanz bci eingeschaltetcm

elcktrischem Felde eine Nullstellung ein, die

ganz unabhangig war von der Nullstellung,

wclche der Torsion des Fadens entsprach.

Auch die Elektrodenringe aus Messing waren
erheblichen Warmewirkungen durch Foucault-

stromc ausgesetzt, welche unsymmetrische Aus-
dehnungen und stiirende Luftstrome verursach-

ten. Aus diesem Grunde wurden weitere Ver-
suche mit zwei verbesserten Apparatformcn
ausgefiihrt. Das Dielektrikum erhielt die Form
eines vollstandigen Ringes, der zwischen die

Elektroden hineinpasste und am Mittelpunkte

aufgehangt war; auf diese Weise wurde die

Wirkung von kleinen Veranderungen der Feld-

stiirke vermieden. Infolge der Vergrosserung
der Masse erhielt man auch im ganzen starkcre

Verschiebungsstrome und ein grosseres Dreh-
ungsmomenf.dieBenutzungderQuarzaufhangung
war jedoch nunmehr unmiiglich. Ich benutzte

den diinnsten erhaltlichen Stahldraht, bei dem,
wie ich zeigen werde, die Verminderung der
Empfindlichkeit infolge des grosseren Durch-
messers nicht erheblich war. Fine zweite Spule
fiir das Magnetfeld wurde innerhalb des inneren
Elektrodenringes angebracht, wodurch die Feld-
starke erhoht wurde. Die Elektrodenringe be-

standen aus Hartgummi mit einem diinnen Schild

aus Messingblech , wodurch die Foucaultstrome
vcrmindert wurden.

Der dielektrische Ring bestand aus Hart-

gummi und besass einen mittleren Durchmesser
von 22,2 cm; Wandstarke 0,63 cm; Vorderseite

5 cm. Der Raum zwischen den' Elektroden-

ringcn betrug 1,26 cm. Die Intensitat des
Magnetfeldes zwischen den Elektroden war,

wie die Messung ergab, H= 680. Die ge.samte

Stromstarke wurde wie in der friiheren Arbeit
berechnet, und betrug bei einer Spannung von
looooVolt an den Elektroden und einer Frequenz
von 133 Cyklen pro Sekunde ij = 3.9 x 10" * r

Amptircs. Der Stahldraht, der zur Aufhangung
benutzt wurde, war vom Kaliber 42 B. & S.

(Durchmesser == 0,0062 cm); seine Lange be-

trug 100 cm. Der Torsionskoeffizient wurde
nach der Schwingungsmethode bestimmt. Die
gcmcs.senc Ablenkung betrug 400 mm auf einer

Skala aus Mattglas in der Entfernung 140 cm.
Es wurden cine gros.se Anzahl Ablesungen
untcr verschiedenartigen Hedingungcn vorge-
nommen, dcren Krgebnisse durchweg negativ
waren.

Die eben beschriebene Anordnung war in-

folge der bedeutenden Masse des Ablenkungs-
systcms und der elektrostatischen Anziehung
an die Scitcn des Ringes immer noch der
Moglichkeit einer erheblichen Storung ausge-
setzt, und aus diesem Grunde entwarf ich eine

weitere verbesserte Anordnung. Bci dicser

bleibt das Prinzip dassdbe, nur dass an Stelle

des Torsionsfadens zur Feststellung des Dreh-
ungsmomentes eine Messcrschneide benutzt

wurde; der ganze Apparat wurde nicht in einer

Horizontal-, sondern in einer Vertikalebene auf-

gestellt. Der Vorteil dieser Anordnung besteht

darin. dass die Wirkungen allcr ausseren Stor-

ungen, wie z. B. Luftzug, elektrostatische An-
ziehung u. s. w.. so gut wie eliminiert wcrden,

da sich der Ring nur rotierend urn seine Achse
bewegen kann. Der Nachteil ist der, dass die

Wage weit weniger empfindlich ist, als der

Torsionsdraht. Aus diesem Grunde wurde es

notig, die Dimensionen des Apparates zu ver-

grossern, um so die Wirkung gegeniiber dem
schon friiher berechneten Effekt bedeutend zu

erhohen. Ein besonders konstruierter Hart-

gummiring mit einer Wagenscheide und Wag-
'schale aus Achat kam zur Verwendung. Das
Wagensystem besass eine Empfindlichkeit von

I "so Milligramm und das berechnete Drehungs-

I
moment war zehnmal so gross. Verschiedene

Versuchsreihen nach verschiedenen Methoden
ergaben negative Resultate.

Die negativen Ergebnisse beider Versuchs-

systeme konnten wie eine Widerlegung der

Maxwellschen Behauptung aussehen. In An-
betracht der ausserordentlichen Menge indirek-

ter Beweise fur die Richtigkeit anderer Schluss-

folgerungen der Maxwellschen Theorie hat

der Verfasser jedoch niemals die Absicht ge-

habt, vorliegende Arbeit als Beweis einer der-

artigen Behauptung einzustellen. Er hat viel-

mehr sich viel lieber zu der Annahme verstanden,

dass die Maxwellschen Gleichungen einer

weitere'n Abanderung oder Auslegung fahig

sind und dass die im obigen angefuhrten Re-

sultate mit denselben immer noch im Einklang

stehen. Dass dem wirklich so ist, ist kiirz-

lich von F. Kolacek (diese Zeitschrift 6, 45,

1904) dargelegt worden. In dieser Arbeit

ist darauf hingewiesen, dass die magnetische

Wirkung einer elektrischen Verschiebung bei

den Versuchen des Verfassers durch die elck-

trische Wirkung einer Art magnetischer Ver-

schiebung neutralisiert wUrde, deren Wert er

berechnet, so dass die negativen Ergebnisse

immer noch mit der Maxwellschen Theorie im

Einklange stehen.

Der R 6 n t ge n sche Versuch, eine magnetische

Wirkung elektrischer Verschiebung festzustellcn,

ist kurzlich mit zweifcllos positivcn Ergebnissen

durch Eichenwald (Annalcn der Physik 6,

1903) wiederholt worden. Wenn wir dieses

Ergebnis acccptieren, so haben wir in den Fr

gebnissen des vorliegenden Versuches einen

Beweis liir das Vorhandcnsein einer elektri-

schen Wirkung magnetischer Verschiebung.

Um die beiden EflTektc voneinander i.w
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trennen, hat Verfasser den von Kolacek ange-

regten Versuch begonnen. nach deni eine ballisti-

sche Ablenkung des Dielektrikums bei konstant

erhaltenem elektrischen Feld and bei iimge-

kehrtem Magnetfelde gesucht wird.

Die Versuche wurden im physikalischen

Laboratorium der Johns Hopkins UniversitJit

mit einem Stipendium der Carnegie-Institution

ausgefuhrt.

(Aas dem Englischen Qbersetzt von A. Gr adenwitz.)

(Eingefrangen 7. Marz 1904.)

PHYSIKALISCHE ZEITSCHRIFT, 6, 474 (1905)

Ober den magnctischen Effckt der elektrischen

Verschiebung.

Von J.
Whitehead.

Toil.

In zwei friiheren Arbeiten ') habe ich eine

Rcihe von Vcrsnchcn bcschrieben, wclche ich

angestellt hatte, um die Gultigkeit der Max-
well schen Annahme zu priifen, daO in Be-

l) Magnclic KfTcct of l-'.lcctric Uisiilacciucul. Kcjiorl to

Canu-gic Institution, 1904. — Dicsc Zcitschr. 4, 229, I903;

5, 300, 1904.
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gleitung einer elektrischen Verschiebung in

einem Dielektrikuin ein magnetischer Effekt

auftritt. Kolacek") hat gezeigt, daU die Ver-

suchsergebnisse mit der MaxwellschenTheorie
iin Einklang standen. Auf Grund der Sym-
metrie der Maxwellschen Gleichungen niuU

man auch das Auftreten eines elektrisclien

Effektes oder einer elektrischen Kraft als

Begleiterscheiiiung einer niagnetischen Ver-

schiebuni; (weiin man dicseanalogeRezeichnungs-

weise ainvenden darf) erwarten. liei nieinen

Versuchen war nun, wie Kolacek gezeigt hat,

die auf d;us IJielektrikuni wirkeiule resultierende

mechanische Kraft

hicr bcdeutet K die Dielektrizitatskonstantc, if

das Verhaltnis der Einheiten in den beiden

Malisystemen, /^ die elektrische Intensitiit in

elektrostatischen und Af die magnetische In-

tensitat in elektromagnetischen Einheiten. Bei

meinen Versuchen waren nun sowohl Z als

auch J/periodische Funktionen mit einer Phasen-

differenz von 90"; der Mittelwert der Kraft iiber

eine halbe Periode war daher Null, und somit

trat keine Bewegung des Dielektrikums auf.

Dieses Ergebnis ist dann ein Beweis fUr das
Vorhandensein des elektrischen Eflfektes des

„magnetischen Verschiebungsstromes", sofern

der magnetische lilffekt der elektrischen Verschie-

bung zugestanden wird. Einen Beweis fur das

Vorhandensein des letzteren hatkiirzlichEichen-

waldO gegeben, wenngleich viele andereForscher
ihn mit negativem Erfolg gesucht haben. Weitere

Bcweise erscheinen dalier wunschenswert, und
so unternahm ich denn diese Arbeit mit der

Absicht, die beiden Effekte unabhiingig von-

einander zu beobachten.

Um <lirekt den magnelischen Effekt der

dielektrischen Verschiebung zu zeigen, entwarf

ich die folgende Versuchsanordnung:

Wird ein Teil eines Dielektrikums einem
elektrischen Wcchselfcldc ausgesetzt, so werdcn
in dcm Dielektrikum wechselnde Verschiebungs-

strome erregt werdcn. 1st nun das Dielektrikum

in geeigncter Weise von einem Magnetkreis

umgeben, so wird in diesem eine wechselnde
magnetische Induktion erregt werden, und wenn
dieser Magnetkreis mit ein^r Anzahl von Draht-

windungen umgeben ist, so wird in diesen

Windungen eine wechselnde elektromotorische

Kraft induziert werdcn, welche ihrerseits wieder
einen Strom erzeugen kann. Man kann den
Wert dieses Stromes berechnen und messen.
In der ausgefiihrten Konstruktion war das
Dielektrikum ein ParafYinzylinder. Die elektro-

motoriMche Kraft wurde den ICIektroden zu-

1) Dicm: /rilsclir. 6. 4$, 1901
a) Ann. <l. I'hx*. (4) 6. 1903.

gefuhrt, welche aus kreisformigen Messingplatten
an den Endflachen des Zylinders bestanden.
Der Zylinder war kunzentrisch von einem aus
Scheiben von weichem Eisen lamellar zusammen-
gesetzten Magnetkreis umgeben; um den so
gebildeten festen Eisenring war eine Wicklung
gelegt, welche als die Sekundarwicklung be-

zeichnet werden mag. Mit dieser Wicklung
war das MeCinstrument in Serie geschaltet.

Eine Uberschlagsrechnung cr^ab, daU man,
um den erwarteten Effekt waln/.unclimen, die

Abmessungen des Apparates groU zu wahlen
habe, und daU man ferner in der Lagc scin

miisse, sehr klcine Wechselstromwcrte zu

messen.

s^tf^l A

c«
T J^ik^iA

Fig.

Die Figur zeigt den Apparat im mittleren

Durchschnitt. A ist der Zylinder aus dem
Dielektrikum, />/> sind <lie ICUklrodcn, CC be-

zeichnen den umgebenden Magnetkreis. 1st /:

die PotentialdifTerenz zwischen den ICIektrodcn

und / die Lange des Zylinders, so isl /:/ die

an dem Dielektrikum wirkende elektrische

Intensitat. Die Dichte tics Verschiebungs-
stromes ist dann:

A' ///:

Ist nun

so 1st

und da

so folgt:

E^^ EmViwa,

K ,, da
^= ,hm cos «

///'

da
dt
— 2»A^,

»— , Em2xNco*ia.

Ist a der Flacheninhalt des Zylinderquer.schnitte.s

so ist der Ge.samtstrom:

. KEmNa
I—— , - cos a ,

2/

und wenn Em In Volt und / in Amp. aus-

gedriickt wird:
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= 3.03*>o~^^'"P'

«= w ,„vi ,COS«.
2/(3- io»")^-io-'

3ei den Versuchen war nun:

K=2,
Em=Y2- 2SOOO,
A^=i33, ,

a= x- \g,2y= 1164 cm-,

/=20cni.
Somit war die maximale Stromstarke:

.
2-25000I33- 1 16410^1^2

2-9io'''-2o

*V= 2, 1 5
• io~^ Amp.

Der magnetische Eflfekt dieses Stromes in einem
imgebenden Magnetkreis wird von der Strom-

/erteilung im Dielektrikum abhangen. Die
lachstliegende Annahme ist die, daB der Effekt

ierselbe ist, als wenn der ganze Strom in der

Vlitte, das heiOt auf der Achse des Zylinders,

tonzentriert ware. Dann kann man die magne-
:ische Intensitat in irgendeiner Entfernung von
dieser Achse berechnen unter der Annahme,
dafl die zu den Elektroden fuhrenden Zulei-

:ungsdrahte iind das Dielektrikum eincm liings

ier Achse des Apparates orientierten langen

jeraden Konduktor Equivalent sind. DemgemaU
vurden die Zufiihrungsdrahte lang und gerade
jewahlt. Wir haben dann:

Maximalwert von H, der magnetischen
[Craft in einem Radius von 20 cm:

-=3.03 10-,

In einem Radius von 40 cm:
//= 1,51 • io~*'.

Bei der ausgefiihrten Konstruktion bestand der
Vlagnetkreis aus ausgegluhten ringformigen

\rmatur-Eisenblechen von 41,4 cm innerem
md 82,8 cm auQerem Durchmesser. Nachdem
iie Bleche aufgeschichtet und zusammengepreUt
.varen, war die Hohe 15,5 cm; der Querschnilt
Detrug somit 320 cm'^. Das Gcwicht belrug
)00 rfund englisch (408,3 kg. Der Ubers.).

\ls Durchschnittswert fiir H kann man dann
!,26io~' annehmen. Die Zuldlungen zu den
iilektroden verliefen beiderseits 100 cm weit
^eradlinig. Sie bogen dann in rechtem Winkel
jm und fiihrten parallel miteinander zu dem
; m entfernten Transforniator. Es laUt sich

eicht zeigen, daO der Korrektionsfaktor fur

iiese Abweichung von einem unendlich langen

jeraden Konduktor nur 0,09 betragt fiir die

nagnetische Kraft, wie .sie sich aus dem Aus-
2/

Iruck //= berechnet. Der Mittelwert ist

ilso H= 2,09

jebenen Werte
iVlittelwert

Setzt ma

fiir / und r

die oben ge-

n, so wird der

//=2,36- lO"*^,

also die gesamte magnetische Induktion
= 2,36- IO~*//-320.

Angaben iiber die Permeabilitat weichen Eisem
in Lamellen bei .so niedrigen Werten der magne-
tischen Intensitat sind nur sparlich vorhanden

Werte von // fur kleine Magnetisierungs*

krafte sind bestimmt worden von Baur ') und
Lord Rayleigh. ^) Letzterer setzte das Feld
von 4- 10"- bis auf 4io~'* herab und zeigte,

daU innerhalb dieses ganzen Gebietcs // kon-

stant ist. Ms sind keine Anzeigen dafiir vor-

handen, daU // sich fiir Werte von // vcriindern

wiirde, die noch naher an O liegen. Dieser
Wert betragt fiir weiches Eisen, mit konstanter
magnetischer Kraft an Barren bestimmt, 183.

Ewing hat festgestellt, daQ bei Lamellenstruktur
keine, oder doch nur geringe Viskositat oder
Verzogerung bei kleinen Kraften auftritt.

Nehnien wir diesen Wert an, so haben wir:

Gesamtinduktion =2,36- io~'^'320- 183= 1.35- 10-'.

Den magnetischen Kreis umgab vollstandig

eine Sekundarwicklung von 966 Windungen
aus der Drahtsorte Nr. 18B. &S. Spater wurde
iiber diese eine ahnliche Wicklung von der
gleichen Windungszahl so gewickelt, dafl beide
Spulen im gleichen Punkte anfingen und endigten.

Die in einer dieser Wicklungen induzierte elektro-

motorische Kraft ist:

^i"=i.35- io-'>^2jr- 133. io-®-966Volt
= 7,8-io-* Volt.

Kann man einen durch diese elektromotorische

Kraft hervorgerufenen Strom messen, so hat
n>an einen lieweis fiir die Giiltigkeit der den
schon angefiihrten Annahmen zugrunde liegen-

den Theorie. Als MeUinstrument benutzte ich

das K u bens schc Vibrationsgalvanometer. ^)

Das Trinzip dieses Instrumentes beruht auf der
Abgleichuniy rlcr .Spannung eines gestreckten

Drahtes, so daU die Frequenz der Eigen-
schwingungen desselben die gleiche ist wie die

des elcklrischen Kreise.s. Der Draht tragt eine

Reihe kleiner Magnete; dieselben entsprechen
Polen mit Spulen, die von dem zu messenden
Strome durchflossen werden. \)\e Amplitude
der Scliwingung wird beobachtet an dem Licht,

welches von einem kleinen an dem Draht e be-

festigten Spiegel refiektiert wird, und ist ein

MaM fiir die Slroiiisliirke. Dus Instrument wurde
von W. Oehmke-lierlin bezogen und war nach
den besonderen Angaben gefertigt worden, die

in der bereits angezogenen Veroflfentlichung

enthalten sind. Die Kalibrierung geschah nach
folgender Methode. Eine alternierende elektro-

motorische Kraft von geringem Betrage und von

1) Wicd. Ann. 11, 390, 1880.

2) I'hil. M.i}»., M:ir/ 18S7.

3) Wictl. Ann. 56, 27, 1S95.
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dcr anzuwendenden Frequenz wurde an einen

induktionsfreien Widerstand von 2000 Ohm
gclegt. An zwei uin 200 ii auseinander liegen-

dcn Punkten wurden Verbindungen angclegt

und zwischen dieselben das Galvanometer in

Serie mit einem groUen induktionsfreien Wider-

stand von 10000 bis 100000 Ohm geschaltet.

Das Galvanometer wurde auf die Frequenz

synchrun abgesliinnil, untl cs \vurde abgelesen,

um wievicl verbreitcil cin \x)n eineni Spalt

stammendes Lichtbiindel entsprechend den ver-

schiedenen Werlcn dcr Stromstarke von dem
Spiegel reflektiert wurde. Als Licht<iuelle be-

nutzte ich den Kaden einer Gliihlanipe. Die

Vcrbreiterung des Bildes wurde an einem Oku-
larmaOstabe im Fernrohr bestimmt, welcher

Ablesungen auf ein Zehntel gestattete. Die

Kalibrierungskurve, wie sie durch die Zahlen

dcr folgenden Tabcllc gegeben ist, erstreckt

sich iiber das gauze Gebiet der Experimente.

Der Widerstand des Instrumentes betrug 215
Ohm.

Amp. Ablenkung
410-* 4,2

2io~-' 2,1

1 • io~'* 1,2

6,6- 10''' 0,95

5 . io-« 0,8
410"" 0,7

3,3- 10-" 0,6

2.8- 10-*
0,55

2,5- 10-"
0,5

2,2 • I o"*"' 0,45
2 10~" 0,4.

Wird nun das Instrument mit der Sekundar-
windung (r= 1 3 Ohm) verbunden, so muU nach

den obigcn licrcchnungen die GrtiUenordnung

. ^ 7,X- 10" '•

.

dc« resultierenden Stromcs „ = 3,42- 10" °

228 •'^

Amp. betragcn.

Die Versuche.

Die Stromquelle war ein achtpoliger, cin-

phasigcr Alternator, welcher bei einem ICflTektiv-

wcrlc von 1 10 Volt cine nngrnhherte Sinus-

kurve ftir tlic clcktromotorische Kraft lieferte.

Sic wurde dirckt mit einem mit 1 10 Volt mitt-

Icrcr Spannung gespeisten Gleichstrommotor
verbunden. l-'in schweres Schwungrad auf dcr

Achse und Rheostaten im Fclde und der Armatur
des Motors, welchc vom Standpunkte des Bcob-

achters aus kontroUiert wurden, licQen cine ge
niigende Konstanz und KontroUc der Frequen:
erreichen. Die Wechselstrommaschine speisti

die Primare eines Hochspannungstransformaton
vom Ubcrsetzungsverhaltnis 100,25000, dessei

Hochspannungsklemmen mit den Elcktrodei

verbunden waren. Der Transformator befaiu

sich 5 m vom eigentlichen Apparat cntfernt

und die Verbindungsdrahte liefen parallel unc

2,5 cm voneinander entfernt, bis sie die Achsi

des Apparates schnitten. Die untere Elektrod<

trug das Paraffin, die obere lag auf demselben
Das Galvanometer war nahe am magnetischer

Kreis, und geeignete Kontrollversuche zeigten, dnl

es frei war von elektromagnetischen Storungen
welche herriihrten vom Alternator, vom Trans
formator usw. Zwischen die Sekundarwicklunn|

und das Galvanometer wurde ein Umschalter ein

geschaltet, desgleichen ein einpoliger Schliissel

welcher nur cine Seite des Stromkreises offnete

Ein kleines Solenoid wurde in die Nahe de:

Galvanometers gebracht und von der Maschin(

gespeist; es dicnte zur KontroUe fiir den S>'n

chronismus und die Konstanz dcr Versuchs
bedingungcn. Die beschricbenc Apparatur ge
stattet cine vielfachc Abanderung der Versuchs
bedingungcn mit verschiedenen zu erwartendei

Wertcn dcr Stromstarke im Galvanometer. Al:

Dielcktrikum k5nncn Paraffin und Luft bcnutz

wcrdcn. Die Sckundarspulcn konncn cinzeln

hintcrcinander und parallel geschaltet werden
Verschicdenc Werte fiir die Spannung und di(

Frequenz benutzte ich nicht, da mit diesei

Wertcn sich wahrschcinlich auch die Feh lei

andern wurden.
Die folgendc Tabellc gibt cine typisch<

Reihe von Ablesungen wicder.

Diese Ablesungswerte bliebcn unverandert

wenn die Galvanometerzuleitungcn vertausch

wurden. Primarspannung II 3. Frequenz 13G

Die Deobachtungsmcthode war die folgende

mittels des Khcustatcn im Motorfchlc braclit<

ich die Geschwindigkeit allmahlich auf die ge

wiinschtc Frequenz. Diese zeigtc sich durcl

die Vcrbreiterung des Bildcs des Gluhlampen
fadens auf dcr Fcrnrohrskala. Ich licU dam
die Maschinc frei laufen, und die Bedingum
des voUkommenen Synchronismus blieb in dei

Regcl wahrend mchrcrer Sckunden, oft aucl

langer, bestchen; sic pflegtc dann einige Sc

kunden lang auszusetzen und darauf wiedcr

zukehrcn. Die angcgcbcncn Ablesungen re

SekundiripvlcD H

Sfwlc Nr. I, Nr. t {jriiffnct | 0,8

N n I, „ 2 gtwMomen
f

0,0

H M 3f «t I KCofTnet |i 0,8

« M ». .. • »:«r^«lil<»sNei 0,0

H .. I wntl Nr. 2 in Scric . -1.3
n I. I H •• > parallel 0,7

Paraffin Laft

0.8

0,0

0.9
0,0

0.9
0.0

0.9
0.0

*.^

0.8

0.8

0,0

0,8

0,0

••4

0,82

0,0

0.8s
0,0

0,76

0,6

0,0

0.6

0,0

0.9

0.$

0.6

0,0

0.6
0.0

0.9

0.6

0,0

0.6

0.0

0.9

0.5

o.S

0,0

0.6
0.0 '

o.S

0.6

O.S7
0,0

O,''
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)rasentieren in jedem Falle die Beobachtunpfen

on mindestens drei dieser wiederkehrendeii

*erioden des Synchronisnius. Es wurden an

'erschiedenen Tagen Beobachtungen gemacht
ind zwischen je zwei Beobachtungsreihen das

'aiaffin zum Zvvecke der Abiesung mit Luft

Mitfernt. Diese Beobachtungen lieferten Ab-
esuiigen, welche niit denen in der Tabclle gut

ihereinstimmen.

Man ersieht, daM die mit Luft als Dielek-

rikuni erhaltenen Werte durchgiingig niedriger

ind als die mit Paraffin gefundenen, wie es

;u erwarten war. Die Werte differieren je-

loch nicht im gleichen Verhiiltnis wie die

)ielektrizitatskonstanten. Angesichts der Un-
icherheit der Werte dieser Konstanten bei den
mgewandten Frequenzen und der Unsicherheit

ler Verteilung des Feldes in beiden Fallen

srscheint diese Diskrepanz nicht schwerwiegend.
A/ichtiger jedoch ist die Tatsache, daW die

^eihenschaltung der beiden Sekundiirspulen

licht eine Verdoppelung des Wertes der

iir jede der beiden Spulen allein erhaltenen

ft.blesung herbeifuhrt, wenn der Wert auch
nerklich grofier ist. Die Moglichkeit einer

Erklarung ist gegeben durch die Art, in welcher

die Windungen der beiden Spulen angeordnet
sind. Wie schon erwahnt, waren diese beiden
bpulen parallel in einer einzigen Lage gewickelt.

Werden sie daher hintereinander geschaltet,

50 besteht zwischen jedem Driihtepaar die

Halfte der gesamten induzierten elektromoto-

rischen Kraft. Dieser Unterschied im Potential

ivird die symmetrische und gleichmiiUige

5chwingung der auf der Sekundarspule indu-

sierten elektrostatischen Ladungen zu stdren

>uchen und so zu einem Acjuivalent eines

Stromes fiihren, welcher eine zweite induzierte

:lektromotorische Kraft in der Sckundiirwick-
lung erzeugt. Dies wird bei Parallelschaltung

licht eintreten, eine Ansicht, welcher die Ab-
lesungen entsprechen.

DaQ diese elektrostatischen Ladungen keinen
Fehler in den Ablesungen herbeifuhren, zeigt

?ich an den Beobachtungen mit „gesclilossenen"

Spulen, welche in der Tabelle angegeben sind.

Der KurzschluO einer Spule vernichtete stets

die elektromotorische Kraft in der anderen.
Daraus erhellt, dafl der Strom im Galvano-
neterkreis elektromagnelisch induziert und nicht

elektrostatischen Ursprungs ist. Abgesehen von
diesem Umstande gibt die symmetrische Form
und Anordnung des Apparates keine Veran-
lassung zu einer unsymmetrischen Schwingung
der induzierten Ladungen.

.SchluRfolgerung.
Der fur eine Spule mit Beriicksichtigung i

ler VcrsuchslxdinoiinocM, d. h. 113 Vull und 1

130 louren, berechnete I'lfTekt ist 3,16. io~" '

Amp. Die Stromstarke, welche dem Mittel-

wert (0,82) der Ablenkungen fiir die Spule
Nr. I nach den Angaben der Kalibrierungs-

kurve entspricht, ist etwa 5,2- io~*. Der beob-
achtete I'^fifekt ist also von der gleichen GroBen-
ordnung wie der berechnete; durch die Un-
sicherheit der gemachten Annahmen kann die

Differenz zwischen den numerischcn Werten
M'ohl erklrirt werden.

IL Teil.

Kolacek hat folgende Modifikation meines
friiheren Versuches ') vorgeschlagen, urn den
elektrischen Effekt der magnetischen Verschie-
bung zu zeigen. Bringen wir das Dielektrikum
in ein konstantes elektrisches Feld und ein

dazu rechtwinkliges magnetisches Feld, und
kehren wir dann plotzlich die Richtung des
magnetischen Feldes um, so sollten wir nach
der Maxwellschen Theorie erwarten, daR auf

das Dielektrikum ein KraflstoU wirkt. Der
Ausdruck fur die Kraft wird jetzt

^ 7^ nr
^nv It

denn Z ist eine Konstante, d. h. es ist kein

elektrischer Verschiebungsstrom vorhanden.
Dieses Experiment bietet nach Kolacek auch
das Mittel zur Priifung der von Lorentz vor-

geschlagenen Modifikationen der Maxwellschen
Theorie. Maxwell driickt den Wert des Ver-
schiebungsstromes aus durch die Formel

und sagt iiber den Mechanismus im Dielek-

trikum nichts aus, als da(.{ das Anwachsen oder
Nachlassen der elektrischen Spannung oder
I'olarisation in einem Dielektrikum von der

spezifischen induktiven Kapazitat A' der magne-
tischen Wirkung nach aquivalent ist einem
Strom von der Dichte

K (dZ\

4JrVc>/7*

Lorentz dagegen nimmt an, daO sich der

Verschiebungsstrom aus zwei Teilen zusammen-
setzt, erstens der Polarisation des Athers und
zweitens den Verschiebungen der Atom- oder
lonenladungen innerhalb der Molekule des

Dielektrikums; diese Verschiebungen seien

wirkliche Bewegungen von Ladungen und als

solche aquivalent mit Stromen, und somit sei

der Maxwellsche Ausdruck

4jr\d//

az
gleichbedeutend mit

4.7r\ / bf

1) hiise Zfitschr. 4, 229, 190-^.
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wo A'r der Wert von A' fur den Ather und —V
die Summe iiber die molekularen Konvektions-

str6nie ist. Diese Annahme gibt das Vorhanden-

sein des niagnetischen Rflfektes der elektrischen

Verschiebung zu. Nun ist .iber bei der vor-

geschlagenen Versuchsanordnung, bei welcher

nach Max well cine Ablenkung zii erwarten

ware, das elektrische Feld konstant, und die

Verscliiebungsstronie fchlen. Nach Lorenlz
wiirde also nur eine Reaktion auf den Ather

auftreten, welche keine Ablenkung des Dielek-

trikums verursachen wiirde.') Diese SchluB-

folgerung hat R. Cans') in Zweifel gezogen.

Er schlieUt namlich, dali nach Lorentz eine

Ablenkung zu erwarten sei, daO ihr Wert aber

—v; -m.il so groB sein wiirde, wie der aus

der urspriinglichen Maxwell schenTheorie sich

ergebende Wert.
VAne Herechnung der Grofle des Kraft-

impulses fiir einen spezifischen Fall ergab, wie

weiter unten ausgefiihrt werden wird, daO der-

selbe so klein sein wiirde, daO seine direkte

Beobachtung schwierig, wenn nicht gar un-

unmoglich, sein wiirde. Nichtsdestoweniger
entschloO ich mich, den Versuch unter mog-
lichst giinstigcn IJedingungen auszufiihren, um
zu sehen, wie nahe ich unter nioglichster

Erhohung der verschiedenen Faktoren an den
bcrechneten KflTekt wiirde herankommen konnen.

Der Apparat.

Als Dielektrikum verwandte ich einen Slein-

salzwiirfel von i cm Kantenliinge. Dieser war
anfangs zwischen zwei vertikalen parallelen

I'latten von vcrschiedencm l*otential aufgehiingt.

Ks ergab sich, dali das Dielektrikum bei dieser

Anortlnung wcgen «lc'r unrcgclnuiMigcn I'eld-

vertcilung keine Gleichgewichtslage besaU. Ich

wandte <leshalb die in Figtir 2 angegebenc
Versuchsanordnung an. Das Dielektrikum /)

war an der Mittc eines leichten Glasstabes be-

1) Kniacrk, ilir^c /rit<rhr. 5, 455, 1901.

3) Dicsc /eitkclir. 6. 162, 627, 1904.

L
1 1 ]»

j
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Leitern tauchten. Bei dieser Anordiiung ver-

hinderten UngleichniaBigkeiten in der Ober-

flachenspannung die Aufrechterhaltung kon-

stanter Bedingungen. Ich fafite dann den Plan,

das Dielektrikum zwischen horizontalen Elek-

troden aufzuhangen, dabei die Elektroden so

nahe wie moglich aneinander zu bringen und

die Potentialdififerenz so hoch wie niogljcli zu

steigern, d. h. so weit, daU bei eiiieni noch

hoheren Werte eine Entladung eintreten wiirde.

Die Kantenlange des dielektrischen Wurfels

betrug 1 cm und die kleinste niit der Aufrecht-

erhaltung konstanter Bedingungen noch verein-

bare Entfernung zwischen den Elektroden war

2,2 cm. Die Potentialdifferenz wurde bis auf

1 5 500 Volt getrieben. Sie wurde mittels einer

Funkenstrecke zwischen Messingkugeln ge-

messen und nach den Tabellen von Paschen')
berechnet. Die Empfindlichkeit des Apparates

hangt hauptsachlich von der Liinge der Auf-

hangungsfaden ab. Diese beslanden aus sehr

diinnen Kokonfaden, und ihre Lange betrug

112 cm. Der ganze Apparat befand sich in

einer geeigneten Umhiillung und die Aufhange-

faden fuhrten durch besondere Glasrohren.

Wir haben nun folgende Werte fiir die ver-

schiedenen (jrofien:

Elektrodenabstand: 2,2 cm; maximale Poten-

tialdifferenz an den Elektroden: E= 15 500 Volt;

maximale magnetische Feldstarke: M= 1080;

Lange der Aufhangung: 112 cm; Kantenlange

des dielektrischen Wurfels: i cm; Masse des

aufgehangten Systems: ungefahr 3 Gramm.
Wir haben dann:

Elektrische Intensitiit im Dielektrikum:

E 15500

Wird die magnetische Feldrichlung um-
gekehrt, so ist der erfolgende Stofi an dem
Dielektrikum:

^Adt=—Z fdM= ^
HiJ 43tV J 12,5- 5 -IQ-"'

I55OOI08 2160 -Tnt-C
• ,«^2,i • 10 'COS.

7 3 • io^«

Dividieren wir das Moment dieses Impulses
durch das Tragheitsmoment des aufgehangten
Systems, so erhalten wir die erfolgende Winkel-
geschwindigkeit des dielektrischen Wurfels. Aus
dieser leitet sich seine kinetische Energie und
sonach der Bogen ab, um welchen er entgegen
der Schwerkraft schwingen wird. Eine Be-
rechnung dieser GroOe ergibt eine Ab-
lenkung von der Grofienordnung lo"" cm. Da-
durch erklaren sich nicht nur dieiibereinstimmend
negativen Ergebnisse der Untersuchungen, son-
dern es erhellt auch, daU man aus dem von
Kolacek vorgeschlagenen Versuch in dieser

I) Wicd. Ann. 37, 79, 1889. •

Form eine Antwort auf die gestellte Frage
nicht erwarten darf

Diese Untersuchung wurde im physikalischen

Laboratorium der John Hopkins - Universitat

mit den Mitteln der Carnegie -Stiftung aus-

gefiihrt.
(Aus dem Enplischen iiberset/.t von Max Ikle.)

(EingcR.ingen 15. April 1905.)
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1. Vber die magnetischen Wirkungen
betvegter K6rper itn elektrostatlachen Felde;

von A. Eichenwald.
(Hlorsa Taf. I, FIf. 1.)

Die elektromagnetischen Erscheinungen , welche bei der

Bewegung der Korper eintreten, sind experimentell viel unter-

sucht worden in den Fallen, wo diese Bewegung im mag-
netischen Felde stattfindet. Uber bewegte K5rper in einem

elektrostatischen Felde haben wir verhaltnismaBig noch sehr

wenig Erfabrung. Deshalb babe icb es unternommen, diese

letzte Klasse von Erscheinungen, hanptsacblicb aber die dabei

eintretenden magnetischen Wirkungen, unter radglichst vari-

ierten Versuchsbedingungen, experimentell zu studieren.

Der Natur der Sache entsprechend, will ich die Bewegung
der Leiter und Dielektrika gesondert behandeln.

I. Bewe^e Leiter.

1. Wenn sich Leiter in einem elektrostatischen Felde be-

wegen, so wird dabei auch die auf ihrer Oberflache verteilte

Ladung mitbewegt; es entsteht sogenannte „elektrische Kon-
Tektion", deren magnetische Wirkung bekanntlich von Row-
land*) zum ersten Male nacbgewiesen worden ist. Seine

Versuche wurden von RSntgen*) und Himstedt*) wiederholt

und bestatigt Himstedt bat zwar nur relative Messungen

1) H. A. Rowland, Sitzungsbcr. d. k. Akad. d. WisAcniich. lu Berlin

p. 211. 1876.

2) W. C. ROntgen, Sitzungnbcr. d. k. Aknd. d. VViMienfich. zu Berlin

p. 198. 1885.

8) F. Himstedt, Wied. Ann. 88. p. 560. 1889.
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gemacht, konnte aber die Proportionalitat der magnetischen

Wirkung mit der Geschwindigkeit und Dichtigkeit der bewegten

Ladung in ziemlich weiten Grenzen prilfen. Endlich haben

Rowland und Hutchinson^) aus den Beobaclitungen der

magnetischen Wirkung des konvektiven Stromas das Verhaltnis

der elektrostatischen zu den elektromagnetischen Einheiten

berechnet und bekamen einen Wert fur das V^ welches zwischen

2,26.10+10 und 3,78.10+10 lag; als Mittelwert aus zwanzig

Versuchsreihen ist 3,19. 10+ ^^ angegeben.

Fast zu derselben Zeit, als ich ttber einige meiner Ver-

suche kurz berichtet habe *), erschien eine schone und sorg-

faltig unter der Lcitung von H. Rowland selbst ausgeftthrte

Arbeit von H. Pender'*), in welcher gezeigt wird, daB eine

gleichmaBig bewegte, aber verllnderliche elektrische Ladung

dieselben Induktionswirkungen ausUben kann, wie ein verander-

licher elektrischer Strom ; auch in quantitativer Hinsicht ist

die Ubereinstimmung eine sehr gute (Tliegt zwischen 2,75 . lO^^

und 3,23. IQi*'; Mittelwert F= 3,05 . lO'O). Weiter hat

E. Adams*) die magnetische Wirkung bei der Bewegubg von

geladenen Kugeln beobachtet; hier ist die Ubereinstimmung

mit der Theorie weniger gut, auch die Versuchsanordnung ist

nicht ganz einwandsfrei, denn die Kapazitat der Kugeln bleibt

w&brend der Bewegang nicht konstant. Endlich ist ' soeben

eine zweite Arbeit von H. Pender*) erschienen, wo die Ge-

nauigkeit der Ubereinstimmung der Theorie mit dem Versuche

eine noch groBere ist; die aus den Versuchen berechnete

Lichtgeschwindigkeit liegt zwischen 2,92. lO^f und 3,04. 10>^

und als Mittelwert wird 3,00 . 1 0*** angegeben. Dabei variierte

die Tourenzahl von 10— 102 Umdrehungen in der Sekunde,

die Poteutialdififerenz von 905—6275 Volts. H. Pender hat

auch den Rowlandschen Versuch in seiner ersten Form mit

einer horizontalen rotierenden Scheibe mit leitenden Sektoren

wiederholt und direkt die Ablenkungen der Hber die Scheibe

1) H. A. Rowland u. C. T. Hutchinson, Phil. Mag. (5) 27.

p. 445. 1889.

2) A. Eichenwald, Phjsik. Zeitschr. 2. p. 703. 1901.

3) H. Pender, Phil. Mag. (6) 2. p. 179. 1901.

4) £. P. Adams, Phil. Mag. (6) 2. p. 285. 1901.

5) U. Pen der, Phil. Mug. (6) 6. p. 34. 1903.
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hangenden Nadcl beobachtet. Die beobachtete Ablenkung war

47,9 ; die Rechnung ergab 66,0. Wir k5nncn also sagen, daB

jetzt die magnetische Wirkung konvektiy bewegter Ladung

Bchon von mebroren Beobacbtern bestatjgt ^) worden ist.

Einige von dep bier angeflihrten Versucben sind also nur

als Wiederbolungen anzuseben, die mir aber nicbt iiberflilssig

scbienen, erstens wegen der Wichtigkeit der ganzen Frage

und zweitens desbalb, weil alle meine Versucbe nach einem

einbeitlichen Plane ansgefilbrt worden sind und so in einem

gewissen Zusammenhange zueinander steben. Aufierdem muB
icb zufilgen, daB man in der Litteratur liber die Erscbeinungen

der elektrischen Konvektion zum Teil unricbtige oder wenig-

stens unklare Ansicbten treffen kann, wesbalb icb mir erlaube

diese Frage eingebender zu bebandeln.

2. Bei der Untersuchung des RowlandeflPektes kann man
zwei wesentlich verschiedene Metboden benutzen. Bei der

einen beobucbtet roan direkt das magnetiscbe Feld, welches

von einer gleichformig bewegten Ladung erzeugt wird ; diese

Metbode ist von H. Rowland selbst und fast von alien anderen

Beobacbtern benutzt. Bei der zweiten von H. Pender ge-

wilblten Metbode *), werden die Induktionsstrome beobachtet,

welche bei der Veranderung des magnetischen Feldes einer

mit gleicbfbrmiger Qeschwindigkeit bewegten, aber mit der

Zeit veranderlichen Ladung erzeugt werden.

Die zweite Metbode mag verschiedene Vorteile in Bezug

auf Bequemlichkeit der Beobachtung darbieten, ich glaube

dennoch der ersten den Vofzug geben zu dllrfen, erstens weil

1) W«8 das MlBlingen dicscr Vcrsuche bei V. Cr^mieu anbetriflft,

BO muB das offenbar irgend einem Versuchsfchlcr zugeschrlebeo werden,

welchen hoffentllch Hr. V. Cr^mieu selbit mit der Zeit aufBnden wird.

Wenn man bedenkt, wie schwer es manchmal ist, einen Versucbsfehler

bei seinen eigcnen Vcrsuchen zu finden, so wird man zugeben, daB es

noch Bchweror Ist, solche Fehler nur nach der Bcsehreibung der Versache

anderer anzuzcigen. Allcs, was man in solchcn Pftlicn tun kann, ist, die

mOglichen Fehlerquellcn anzugebcn, ohne aber Uberzeugt zu scin, daB
gerade dieso und nicbt nocb andcre Fehler bei Hrn. V. Cr6mieu im
Spiele waren.

2) Die Methode ist von V. Or^mieu, Compt. rend. 181. p. 797.

1900.
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das eine direkte Methode ist und zweitens well wir dabei nur

statische Felder benutzen, was fUr den Vergleich mit der

Theorie von Wichtigkeit ist. Bei H. Rowland wird namlich

ein Leiter in einem elektrostatischen Felde mit unverknder-

licher Geschwindigkeit bewegt und es entsteht wieder ein

fitatisches magnetisches Feld. Keine Energieumsetzungen finden

bei dieser Bewegung statt. Ich will solche Fftlle ^yreine elek-

trische Konvektion^'' nennen. Im allgemeinen aber fligen sich

bei der Bewegung geladener Korper zu dieser reinen elek-

trischen Konvektion noch elektrische StrSme iu den Leitern

und sogenannte VerschiebungsstrOme in den Dielektrika. Jeder

on diesen drei Stromen erzeugt ein magnetisches Feld und

in den beiden letzten wird die Energie in Joulesche Warme
und Strahlung verwandelt. Im folgenden soil hauptsachlich

nur die magnetische Wirkung der reinen elektrischen Kon-

vektion untersucht werden, aber auch andere Falle werden

kurz bebandelt.

Die Apparate.

3. In der Fig. 1^ Taf. I, ist eine genaue Zeicbnung des

Apparates gegeben, welchen ich bei den definitiven Versuchen

beuutzte.*)

Zwei solide Sttttzen G^ und G^ aus gegossenem Messing

Bind mit je vier Bolzen an einer 8 mm dicken Messingplatte

XX befestigt. Die eine von den StUtzen G^ kann in ver-

-schiedenen Entfernungen von der anderenfestgeschraubt werden.

An diesen Stlitzen sind oben die rait WeiBmetall ausgefllllten

Achsenlager li und die Schmiervorrichtung J (Vaselinfett) an-

gebracht.

Die Achsen KL babe ich friiher aus Stabilit (Isolations-

material) angefertigt, sie erlaubten mir aber kein langes Ar-

1) Ich habc meine Vorversuche mit cincr einfachen Zentrifugal*

maschiiic anf^cfaiigen. Der bier beschriebeuo Apparat iflt voui Instituta*

mechaniker Th. Kotschctow auf das befrledigcndete auegeflihrt wordcn

uud icb will ibni fUr sein stetiges EntgegcukommeD, welches er bei den

sahlreicheii UmftDderuogeo des Apparates geftufiert hat, auch an dieser

8tellc meincD bcsten Dank auszusprechen.
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beiten und liefen sich schnell warm, wodurch die Reibung und

die Rotation unregelmaBig wurde ; Stablachsen libten eine zu

groBe magnetiscbe Wirkung auf das Magnometer; am besten

bewahrten sich 6,5 mm dicke Achsen aus hartem Messing

(Tombak). Jede Achse ist an einem P^nde mit einer Verdickung

und mit einer kleinen Scbeibe L versehen, an welcher die

rotierenden Scheiben A und B angeschraubt werden ; in der

Mitte zwischen den Achsenlagern sitzt die Riemenscheibe Oy

an dem anderen Ende der Achse ist ein Gewinde K angebracht,

welches das Zahh'ad P in Bewegung setzt. Da die Zahlrader

vom Beobachter nicht gut zu sehen sind, so sind an ihnen

an zwei diametral gegenliberliegenden Stellen zwei kleine Stift-

chen R angelotet, welche beim Vorbeigehen an den Kontakt-

federn T einen Strom schlieBen und einen besonderen, in der

Nahe des Beobachters aufgestellten elektromagnetischen Zahler

in Bewegung setzen. Es versteht sich von selbst, daB diese

verhaltnismaBig . starken Strome bei alien Versuchen so an-

geordnet und mit Rtickleitungen versehen waren, daB sie keine

Wirkung auf das Magnetometer ausiibten.

Der ganze Rotationsapparat ist an einem 70 cm hohea

Steinpfeiler, welcher auf dem Gewolbe des Zimmerbodens steht,

mit sechs einzementierten Bolzen befestigt. In einer Ent-

fernung von 4 m von dem Pfeiler steht auch auf dem Boden

ein Dreiphasenmotor, der vermittelst eines Schnurriemens mit

der Riemenscheibe verbunden ist. Der Motor konnte von
4—24 Touren in der Sekunde machen, die Achse des Rota-

tionsapparates machte entsprechend 25— 150 Umdrehungen in

der Sekunde. Das Ingangsetzen des Motors in der einen odor

anderen Richtung konnte vom Platze des Beobachters aus ge-

macht werden und der Motor, wie alle seine Zuleitungen ubten

auch keinen EinfluB auf das Magnetometer.

Einen der wichtigsten Teile des Apparates bilden die

beiden rotierenden Scheiben A und B. Bei den groBen Ge-

schwindigkeiten, welche bei diesen Versuchen gebraucht werden,

ist es unbedingt notig, die auf der Achse befestigte Scheibe

auf das sorgfdltigste auszubalancieren, damit ihr Schwerpunkt

mSglichst genau mit der Rotationsachse zusammenfallt, sonst

erhalt man starke Erschlitterungen des ganzen Apparates und

des Zimmerbodens und schnellcs Warmlaufen der Achsen-
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lager; ftir denselben Zwcck fand ich es besser, so wenig als

mdglich den Acbsen in der Langsverschiebung freien Spiel-

raum zu lassen. Da die Scbeiben elektriscbe Ladungen bei

ziemlich hohen Potentialen tragen sollen, so mtissen sie auch
gut von der Achse isoliert sein. Ich liabe Scbeiben aus ver-

scbiedenem Materiel versuclit und am besten fur diesen Zweck
Mikanitscheiben gefunden. Mikanit isoliert sehr gut auch auf

seiner Oberflacbe (besser als Glas), lafit sich leicbt eben macben,
wozu man ihn in Papier eingewickelt zwischen zwei schwere,

bis auf etwa 100® erwiirmte GuBeisenplatten legt und so

langsam kalt werden laBt. Er bleibt auch im Verlauf von

mehreren Versuchen schon eben (besser als Hartgummi). Die

von mir benutzten Mikanitscheiben hatten im Durchmesser
25 cm und wuren 0,(5 mm dick. Mir stand Mikanit von 1 mm
und von 0,3 mm Dicke zur Verfiigung ; der erste erwies sich

als stark magnetisch, der zweite besaB keine gentigende Steifig-

keit und ich muBte jede rotierende Scheibe aus zwei Mikanit-

scheiben von 0,3 mm Dicke bilden, welche sich sehr gut mit

Schellack zwischen den oben erwahnten heiBen Eisenplatten

zusammenkleben lieBen. Die Mikanitscheiben sind am Eande
mit 1,5 cm breiten Stanniolstreifen beklebt, welche an einer

Stelle durch einen radialen, 0,5 mm breiten Schlitz unter-

brochen sind. Das eine Ende jedes Streifens U ist mit dem
an der Achse sitzenden, aber von ihr isolierten Schleifringe

mit Biirste W leitend verbunden ; das andere Ende ist bei der

Scheibe A dauernd mit der Achse, also mit der Erde ver-

bunden, bei der Scheibe B bleibt es frei und kann, indem die

Scbeiben ruhen, durch eine angelegte Feder auch mit der

Erde verbunden sein. Bei der Rotation kann also die Scheibe

B auf ein gewisses Potential geladen werden, wahrend der

Ruhe kann durch jeden Streifen ein galvanischer Strom von

bekanntcr IntensitUt durchgelassen werden.

Auf die Isolation aller Teile wurde besondere Sorgfalt

angewandt und es lieB sich dies durch Paraffin und Hart-

gummi leicbt erreichen, was aber am meisten Schwierigkeiten

machte, ist die Beseitigung von kleinen Spitzen, die manchmal
gar nicht zu finden waren und dennoch die Beobachtung

auBerst storten (vgl. unter § 8, e). Meisteuteils gelang es, diese

Schwierigkeit zu Uberwindcn, indem man die leitenden Ober-



91

Magnetische /Virkungen bewegter Kitrper, 7

flachen mit einer sehr dtinnen Schicht Paraffin oder Schellack

iiberzog.

Die unbeweglichen Telle des Apparates, wie Scheiben,

Schutzringe, Metallbtillen etc. konnen teils an der Bodenplatte

XX, teils an zwei an den Sttitzen angebrachten Messingarmen F
festgeschraubt werden.

Die Scheiben rotieren im magnetischen Meridian.

Magrnetometer.

4. Um das Magnetsystem moglichst frei von den unver-

meidlicben Erscbiitterungen des Rotationsapparates zu macben^

ist das Magnetometer an der Wand befestigt. Zwei Wand-
konsolen a a sind durch eine Metallplatte mm iiberbrtickt, auf

welcher die drei Stellscbrauben b einer vertikalen zylinde-

riscben Metallbtilse c mhen. In dieser Metallhlilse kann sich

eine zweite d zusammen mit dem das Magnetsystem enthalten-

den Robr e in vertikaler Richtung verscbieben lassen. Die

BrUcke selbst l3.6t sicb aucb langs der Konsolen horizontal

verschieben und in beliebiger Stellung festklemmen ; beide Be-

wegungen zusammen eriauben dem Magnetsystem verschiedene

Stellungen in Bezug auf den Rotationsapparat zu geben. Das
Robr e hat einen Durchmesser von 1 cm, eine Wanddicke

yen 1 mm und ist auf elektrolytischem Wege aus Kupfer her-

gestellt. Ein Fensterchen von 5x5 mm Offnung erlaubt difr

Ablenkungen der Magnetnadel mittels Spiegel und Skala zu

beobachten. DerTrichter/'schiitzt das Fensterchen vor elektro-

statischen Eintltissen. NS ist der Astasierungsmagnet mit

einer Schraube g zur bequemen Astasierung; eine zweite

Schraube h ermoglicbt, den Astasierungsmagnet um eine ver-

tikale Achse langsam zu drehen.

Das Magnetsystem selbst babe ich in verschiedenen Formen
benutzt; fllr die hier unten angefUhrten Versuche kommen
nur zwei von ihnen in Betracht. Das eine (Fig. 2, a) be-

stebt aus sechs dttnnen Stahllamellen (Uhrfedem) von 3 mm
Lange, welche an einem 15 cm langen Glasfaden angekittet

waren. Dieses Magnetsystem wird immer hoher als der obere

Rand der rotierenden Scheiben angebracht, sodaB die bewegte
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LaduDg groBtenteils nur auf die untere Nadel wirken kann.

Das andere (Fig. 2, b) hat nur zwei Paar Nadeln, die in einer

£ntfernung von 3 cm voneinander auf dem Glasfaden sitzen.

Der geladene Stanniolstreifen bewegt sich zwischcn den Nadeln

und wirkt auf beide in gleichem Sinne.

Die voile Scliwingungsdauer der Nadel war fast bei alien

Versuchen ca. 10 Sek.

Die Spiegelchen sind, wie in der Zeichnung (Fig. 2)

angegeben, angebracht und haben eine GrSBe von 2x3 mm. —
Die Skala ist mit seitlicher Beleuchtung und

in Millimeter geteilt; der Skalenabstand gleich

2 ra. —
Der ganze Rotationsapparat und das

Magnetometer sind dauemd an Erde gelegt.

»
n

Methode.

5. Die Methode, welche hier bei alien

Versuchen benutzt wird , ist dieselbe, welche

ich schon frilher benutzt habe^) und besteht

darin, daB man zuerst eine geladene leitende

lA, Oberflache, bei uns eine ringformige Stanniol-

belegung, rasch bewegt, also einen Konvektions-
^*g- 2. Strom erzeugt und dann durch dieselbe Ober-

Vi nat. GroBe. fi^che einen galvanischen Strom schickt und die

magnetischen Wirkungen beider vergleicht. Dadurch wird man
fast ganz frei in der Wahl der Lage und des Abstandes des

Magnetsystems von den einzelnen Teilen des Rotationsapparates

und man braucht diese Abst&nde gar nicht zu kennen.' Das

Magnetsystem selbst kann beliebig konstruiert sein; die Dimen-

sionen der Nadeln, ihre gegenseitige Lage und die einzelnen

magnetischen Momente jeder zu einem astatischen Paare ver-

bundencn Nadel brauchen nicht bestimmt zu werden. Aller-

dings kann bei unserer Methode der Einwand erhoben werden,

tiaB die galvanische Stromdichte in der ringfbrmigen Stanniol-

belegung anders verteilt sein kann, als die Elektrizit&tsdichte

bei der Ladung ; ebenso ist die Geschwindigkeit filr ver-

1) A. Eicbuuwald, I. c p. 704.
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bchiedene Kreise in Stanniolringe verschieden und zwar ist

sie an dem ftuBeren Rande ^^22 ^^^ groBer als am inneren.

Diese Korrektion (in maximo 5 Proz.) wurde annahernd be-

rechnet und an den Beobachtungen mit dem Magnetsystem

Fig. 2, a angebracht ; bei dem kleineren Magnetsystem Fig. 2, b

hat die Verteilung der Strome fast gar keinen EinfluB. Alle

relativen Messungen werden von diesem Umstande gar nicht

beeinfiuBt.

6. Ist C die Kapazitat der bewegten Scheibe und F ibr

Potential, so ist OF die Elektrizitatsmenge. Macht die Scheibe n

Umdrehungen' in der Sekunde,' so ist CFn der Konvektions-

Strom; schickt man jetzt durch dieselben Belegungen einen

bekannten galvanischen Strom i und beobachtet bei dem Kon-
Tektionstrome eine Ablenkung des Magnetometers «, bei dem
galvanischen Strome eine Ablenkung i, so muB sein

CVn ^ i

a b

Da man V, n, a, b und i direkt beobachtet, so kann man
daraus die Kapazitat C berechnen und sie mit der direkt be-

'stimmten Kapazitat vergleichen ; oder, was zweckmaBiger ist,

die nach'irgend einer Methode bestimmte Kapazitat in die

obige Gleichung einsetzen, die Ausschlage a berechnen und

sife mit den beobachteten vergleichen. Endlich kann man auch,

wie es Rowland getan hat, das Verhaltnis der elektro-

statischeh zu den elektromagnetischen Einheiten berechnen.

Die Resultate solcher Berechnungen sind unten an entspre-

chenden Stellen angegeben.

7. Die Kapazitat wurde bestimmt, indem man den Konden-

sator vermittelst einer Wippe 7?j gleich 22mal in der Sekunde

auf eine Potentialdifferenz von V^ gleich 55 Volt lud und

ebenso oft durch ein Galvanometer von bekannter Empfind-

lichkeit entlud. Ist der Anschlag des Galvanometers dabei a^

und gibt er bei einem bekannten Strom ?j, einen Anschlag b^

80 ist

Ox ft,

eine Formel, die ganz analog wie die oben angefiihrte gebaut

ist. Deswegen habe ich auch aus dem Rowlandschon Ver-

such die Kapazitat zu berechnen versucht.
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Die Wippe war so konstruiert, daB durch den Galvano*

meter nur die Ladung der bewegten Toile der geladenen Leiter

ging, weil in dem Rowlandschen Versucli nur diese in Be-

tracht kommeu, obwohl gleicbzeitig aucb andere Leiter (z. B.

die Schutzringe etc.) mit geladen werden konnen. Auf die-

selbe Weise wurde tiuch die Kapazit&t der bewegten, aber mit

der Erde verbundenen Leiter bestimmt.

Das Galvanometer war von du Bois und Rubens fiitere^r

Konstruktiou und gab bei einem Widerstand von 40 Obm und

Skalenabstand Yon 2 m eine Empfindlicbkeit 1 Skt. 8 2,10"^Amp.
Die gemessenen Kapazitaten lagen im Bereiche von 1,10"^^ bis

5,10""^^ Farad. FUr die Ladung wurde immer eine passende

Zabl Akkumulatoren genommen, um die Ausschlage von

ca. 100 mm zu erhalten. Es wurde noch ein Hiilfskonden-

sator mit Schutzring, also von genau berecbenbarer Kapazit&t,

zum Vergleicb mit den unbekannten Eapazit&ten benutzt.

Die Potentialdiflferenz F der Scheiben wurde mit einem

Braunschen Elektrometer bestimmt, welcber yon Zeit zu

Zeit mit einem absoluten Elektrometer geeicht wurde. Die

Eichung gescbah nach der von P. Czermak^) angegebenen

Metbode (mit Telepbon), welche ich sebr bequem und zuver-

lassig fand.

Als Elektrizit3,tsquelle diente eine Toeplerscbe Infiuenz-

maschine, welche dauernd mit einer isolierten Batterie von

27 Leydener Flaschen verbunden war. Der bewegliche Konden-

sator im Rotationsapparat konnte durch eine Wippe mit der

einen oder anderen Belegung der Batterie verbunden werden

und sich positiv oder negativ laden. Die Kapazitat der Bat-

terie war ca. 30000 cm, wfthrend die Kapazitat der beweg-

lichen und unbeweglichen Telle des Kondensators im Rota-

tionsapparat hbchstens 90 cm betrug. Bei jedem Kommutieren

sank also das Potential nur um 7j Proz. und ein GehUlfe

konnte leicht durch ganz langsames Drehen der Elektrisier-

maschine ein konstantes Potential halten.

Wiihrend der Rotation der Scheiben vor und nach jeder

Beobachtungsreihe wurde der elektromagnetische Z&hler nach

I) P. Czermak, SitzuDgsber. d. k. Akad. d. Wissensch. zu Wien
97. Abt. 2. p. 307. 1888.
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einer Sekandenuhr in Gang gesetzt und die Tourenzahl im

Verlauf von einer Minute bestimmt. Da der Z&hler jede

50 Touren angibt und der Apparat in einer Minute von 1500

bis 9000 Touren machte, so kann die Tourenzahlbestimmung

bis auf ca. 1 Proz. genau gemacht werden.

Der Strom i ist von einem Akkumulator durch Wider-

stande abgezweigt und war von der GroBe 4 .
10-* Amp.

Es wurden immer doppelte Anschlage beim Kommutiereu

des Stromes oder der Ladung beobachtet und das Mittel aus

zebn Beobachtungen genommen ; aber ich babe mich mehrmals

Uberzeugt, da6 die Ausschlage bei + oder — Ladung und

Entladung die Halfte von den Ausschlagen beim Kommutieren

waren (vgl. unten § 8 e).

Die Ausschlage a und b sind nicht direkt miteinander zu

vergleicben, weil die Empfindlichkeit des Magnetometers,

wahrend die Scheiben rotierten oder in Ruhe vearen, nicht

immer dieselbe war; auch wahrend des Versuches kann sich

ja die Empfindlichkeit andern, wenn durch irgend welche Ur-

sachen groBe Nullpunktsanderungen eintreten. Deshalb wurde

immer noch ein unbeweglicher Hulfsstrom benutzt und seine

Wirkungen c auf das Magnetsystem einerseits mit der Wir-

kung ^ des Stromes t andererseits mit den magnetischen Wir-

kungen des Konvektionsstromes a verglichen.

Versuchsfehler.

The following pages of part I "BEWEGTE LEITER" of Eichenwald's paper

are omitted, as in part I the ROWLAND CURRENT is discussed. Part II

"BEWEGTE DIELEKTRIKA" of Eichenwald's paper is reproduced further

here in toto, as in part II the displacement current is discussed

(pages 421 -433 are dedicated to the RONTGEN CURRENT and pages 434 -

441 are dedicated to the displacement current). .
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10. Vbcr die magnetiscJien Wivlmnfjcn
bewegter Kdrper im eleJctrostatischen Felde;

von A. Eichenwald,
' tFortsctzung von p. 1.)

II. Bewegte Dielektrika.

25. Die bewegten Dielektrika babe ich ganz analog den

bewegten Leitern untersucht, denn es bestebt bekanntlich auch

in den Erscheinungen selbst eine gewisse Analogie. Befindet

sich ein Leiter oder ein Dielektrikum in einem elektrostatiscben

Felde, so wird in dem ersteren eine „wabre** Ladung indu-

ziert, in dem letztgenannten eine „fingierte". Alle diese

Ladungen baften an der Materie und werden bei der Bewegung
der Korper aucb mit bewegt ; es entsteht also im ersten Falle

eine „wahre", im zweiten eine „fingierte" elektriscbe Konvek-

tion, deren magnetiscbe Wirkungen zu untersucben sind.

Auch bei den Dielektrika wollen wir zwei wesentlicb ver-

Bchiedene Falle nnterscbeiden : Erstens solche, wo die dielek-

triscbe Polarisation in einem beliebigen Punkte des Dielektri-

kums aucb wabrend der Bewegung unverandert bleibt (reine

Konvektion vgl. § 2) und zweiten s solcbe, wo die Polarisation

in dem bewegten Dielektrikum sicb mit der Zeit andert Beide

Falle babe icb experimentell untersucbt, aber die grfiBte Zahl

der Versuche beziebt sicb auf den ersten Fall.

26. Zunachst ist die Frage zu boantworten, ob die Di-

elektrika, wenn sie sicb in einem konstanten elektrostatiscben

Felde bewegen, tiberhaupt irgend eine magnetiscbe Wirkung
austiben konnen. Auf diese Frage geben die Vei-sucbe von

ROntgen *) eine positive Antwort. RSntgen lieB eine bori-

zontale Glas- oder Ebonitscbeibe zwischen zwei geladenen

Metallscbeiben um eine vertikale Acbse rotieren und beob-

achtete die Ablenkungen einer Uber der oberen Metallscheibe

aufgehangten Magnetnadel, indem die Ladung kommutiert

wurde. Der Sinn der so erbaltenen Ablenkungen war Uberein-

ttimmend mit der Annabme, daB ein im elektrostatiscben Felde

1) W. C. RflntRon, Wiml. Ann. 35. p. 2R4. 1888; 10. p. 0.1. 1890.
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bewegtes Dielektrikum in Bezug auf magnetische Wirkungen

zwei Stromlamellen aquivalent ist, welcbe entgegeugesetzt sind

und zwar so, dafi der iin Sinne der Rotation gedachte Strom

an der Oberflache des Dielektrikums zu fingieren ist, welcbe

der negativ geladenen Belegung am nacbsten stebt. Mit an-

deren Worten : Die fingierten Strome fallen mit den bewegten

fingierten Ladungen zusammen. Was aber die GroBe der Ab-

lenkungen anbetrifft, so erbielt Rontgen bei einer Potential-

differenz zwiscben den Beleguugen von etwa 10000 Volts und

100 Umdrebungen in der Sekunde einen doppelten Ausscblag

der Nadel beim Kommutieren von 2—3 mm bei 229 cm Skalen-

abstand. Wenn aucb diese Wirkung sicber zu beobacbten

war, so war sie dennocb niclit sicber geuug, um quantitative

Messungen vornebmen zu konnen. Die Versuche von Rftntgen

sind meines Wissens nocb von keinem wiederbolt worden, ob-

gleicli ibre Bedeutung flir die weitere Ausbildung der elektro-

maguetiscben Tbeorie fiir bewegte Korper auf der Hand liegt.

Nur in der ganz letzten Zeit, namlicb in einer soeben er-

scbienenen Arbeit bestiitigt H. Pender ^) indirekt das Resultat

von Rontgen, indem er zeigt, dafi, wenn eine Hartgummi-

scheibe in einem elektriscben Wecbselfelde rotiert, in einem

benacbbarten Leiter Induktionsstrome erzeugt werden. Diese

Wechselstrome werden bei H. Pender durcb einen syncbronen

Kommutator gleichgericbtet und in einem empfindlicben Gal-

vanometer beobacbtet. Bei einer Potentialdifferenz von 7470 Volts

und 57,8 Umdrebungen der Scbeibe in der Sekunde erbielt

BL Pender einen doppelten Ausscblag im Galvanometer von

4,5 mm. H. Pender bat diesen Ausscblag aucb berecbnet in

der Annabme, daB die fingierten Ladungen an den beiden

Seiten der Hartgummiscbeibe zwei entgegengesetzte Konvek-

tionsstrome bei der Rotation der Scbeibe bildeu, welcbe gleich-

zeitig mit dem elektrisclicn Felde ilire Richtung wecliseln ; der

so berecbnete Ausscblag ist 4,85 mm Die Ubereiustimmung

mit dem beobacbteten Ausscblage ist also eine gute, ob-

gleicb bei der Recbnung ein bomogenes Feld vorausgesetzt ist,

welcbe Bedingung bei dem Versucbe (Scbeibe obne Schutz-

ring) nicbt erfullt war. Wir konnen dennocb aus dieser Uberr

1.) 11. Fender, Phil. Mag. (G) 5. p. 43. 1903.
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einstimmung der beobachteten mit den berechneten Induktions-

wirkungen schliefien, dafi eine bewegte fingierte Ladung auch ein

magnetJBcbes Feld erzeugt, wie eine wahre elektrische Konvektion.

27. Bei meinen eigenen Untersuchungen habe ich aus-

BchlieBlich statische elektrische Felder erzeugt und statische

magnetische Felder. mit dem Magnetometer direkt beobachtet.

Zu den Versuchon dionte derselbe Apparat wie frlihcr (§ 3),

nur sind die Anordnungen so getroffen, daB mbgliclist homo-

bene elektrostatische Felder erzeugt werden.

Die bier beobachteten Wirkungen stellen meistens eine

Diflferenz von den Wirkungen zweier Konvektionsstrome vor;

die Ablenkungen sind also notwendigerweise klein. Um solche

kleine Ablenkungen sicher messen zu konnen, habe ich alle

MaBregeln getroflfen, um die moglichste Rube der Magnetnadel

auch wahrend der Rotation der Scheibe zu erzielen. Die Be-

obachtungen selbst habe ich nur nach Mitternacht ausflihren

kdnnen, wenn die Maschinen der hiesigen Zentrale ihre Arbeit

beenden. Der Strom ftir den Dreiphasenmotor, welcher den

Rotationsapparat in Bewegung setzte, wurde von einem Um-
former geliefert, welcher seinerseits mit einem Akkumulatoren-

Btrom gespeist wurde.

Um die Wirkungen der Konvektionsstrome mit denen der

galvanischen Strome zu vergleichen, wurden zwei dlinne, mit

Stanniol beklebte Mikanitscheiben benutzt, welche dieselben

Dimensionen wie die rotierenden Scheiben batten und welche

iinmer an die Stellen angebracht wurden,

wo die Konvektionsstrome w&hrend der

Rotation, also an der Oberflache der

rotierenden Scheiben, zu erwarten waren.

l)ie Belegung dieser HUlfsscheiben war

durch feine Risse in einzelne Ringe (Fig. 8)

von untereinander gleichem Flachenin-

halte eingeteilt; diese Ringe entsprechen

also gleichen Kapazitaten, gleichen Elek-

.trizitatsmengen und gleichen Konvek-

tionsstrdmon. Alle Ringe sind hintoreinander geschaltet und
werden von einem und demsclbon Stromo i durchllos8(;n. 1st C
die KapaziUlt eines Ringes, F die Potcntialdi£ferenz im Kon-
densator, n die Umdrehungszahl, a der doppelte Ausschlag

I

Fig. 8.
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beim Kommutieren der Ladung wiihrend der Rotation, und b

der doppelte Aussclilag beim Kommutieren des Stromes i, so ist

C r n ^ i

a. " b
'

Die Beobachtungen wurden in folgender Reihenfolge ge-

macht. Zunachst wurde die Scheibe Z an die Flacben, wo

die Konvektionsstrorae zu erwarten waren, mit ein wenig

Wachs sorgfaltig angeklebt ; sodann wurde der ganze Apparat

zusammengestellt und die Wirkungen der Str5me b (es waren

ja meistens zwei Strome) mit den Wirkungen eines Htilfs-

stromes c verglichen. Nachdem dieses mehrmals geschehen

ist, werden die Scheiben Z vorsichtig herausgenommen, ohne

etwas an dem Rotationsapparate und an dem Magnetometer

zu &ndern. Beim Herausnebmen wurden natUrlicb die Stanniol-

riDge (durch die Acbse) zerrissen und muBten fUr jeden Ver-

such neu gemacht werden. Endlich wurde der Kondensator

geladen, die Scbeibe in Rotation versetzt und die

Ausscblage a beim Kommutieren der Ladung mit

|[J^^2I]3]n ^®^ Ausscblagen c beim Kommutieren des HUlfsr

stromes verglichen.

Da wir bier bomogene Felder benutzen, so

fallt der in § 5 erwiibnte Fehler wegen unregel-

^^1
maBiger Verteilung der Ladung fort. Ebenso wird

I

"XJ
—

' <iie Korrektion wegen ungleicher Verteilung der

Konvektionsstrome und der Leitungsstrome in

den einzelnen Ringen auch sehr klein, weil der

auBere Ring nur 0,9 cm breit ist, die inneren

j j

Ringe aber erstens eine geringere magnetische Wir-

so kung ausuben und zweitens immer groBere Ab-

Fig. 9. stande von der Magnetnadel haben.

Die Versuche.

28. Eine rotierende Mikanitscheibe A (Fig. 9) bildet mit

einer anderen unbeweglichen Scheibe B einen Kondensator

mit Schutzriugen JJ und K Die Scheiben sind mit Stanniol

beklebt, der Ring I) ist aus Zink. j5, £ und D sind un-

beweglich, A und I) an Erde gelegt, B und A' sind isoliert

und kiinnen geladen werden. Wahrend der Rotation der

Scheibe A und beim Kommutieren der Ladung des Konden-

sators werden die Ablenkungen des Magnetometers M beob-
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achtet. Zwischon A und B befindet Rich entwcder Luft oder

eine Platte aus Hartgummi oder Glas. Dio Flatten werden

an B fest angelegt, sodaB die Scheibe A frei rotieren kann.

Dieser Versuch ist also eine Wiederholung des in § 17

beschriebenen Versuches, aber dieses Mai mit Benutzung eines

homogenen Feldes.

Bezeichnen wir mit d^ den Abstand zwischen A und B
und schieben wir eine dielektrische Platte von der Dielektri-

zitatskonstante « und der Dicke d hinein, so vergroBert sich

die Kapazitat des Kondensators urn

K^—. *»- -mal.
y+(rfo-rf.)

Bei mir war d^ = 1,25 cm.

Far die Hartgummiplatte ist rf, = 0,95 cm , e = 2,96, A* = 2,0.

„ „ Glasplatte „ dt = 0,98 „ s = 5,50, K » 2,8.

In der Tab. V sind alle Beobachtungen und Rechnungen

zusammengestellt. Fttr die beobacliteten Ausschlage a gebe

ich nur die Mittelwerte bei 4- und — Rotation an , weil der

Unterschied zwischen diesen GroBen immer sehr klein war.

Der Wert a ist also das Mittel aus 20 Beobachtungen. Alle

Ausschlage sind auf gleiche Empfindlichkeit der Nadel reduziert.

Tabelle V.

i
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Wie man sieht, stimmen die beobachteten und berechneten

Werte der Ausschlage gut iiberein ; auch die aus diesen Ver-

suchen berechneten Dielektrizitatskonstanten sind mit den

direkt bestimmten in geniigender Ubereinstimmung.

Ich mu6 noch bemerken, daB hier die Fehler in der Aus-

messung der GroBen d^ einen bedeutenden EinfluB haben.

Diese Abstande d^ konnte ich aber nicht genauer als bis auf

Ya mm messen.

29. Die Belegung A (Fig. 10) ist jetzt eine Zinkplalte

und unbeweglich aufgestellt. Eine Hartgummischeibe A'

F

rotiert zwischen A und B. Aus demselben

Hartgummi ist auch ein Schutzring B' E
hergestellt, sodaB das Feld als geniigend

homogen gelten kann. Jetzt ist d^ = 1,60,

£/, = 0,95, K^ 1,72.

Bei der Rotation der Hartgummischeibe

ohne. Ladung erhalt man Ablenkungen der

Magnetnadel Yon 30 mm, welche aber Ton

der Bewegungsrichtung unabhangig sind

(vgl. § 8). Kommutiert man die Ladung

w&hrend der Rotation der Hartgummischeibe

A' B'y so erhalt man Ablenkungen der

Magnetnadel, welche mit dem Sinne der

Rotation und der Ladung auch ihren Sinn

wechseln; sie sind aber denjenigen Ab-

lenkungen, welche man bei der Rotation der Scheibe A er-

halten wUrde, entgegengesetzt. Das entspricht auch vollstandig

der Erwartung, denn ist die Scheibe A mit -f- e geladen, so

bedeckt sich die nllchsto Soite A' der Hartgummischeibe mit

einer fingierten Ladung — «, die Seite B wieder mit + <f

und wir beobachten die Diflferenz der Wirkungen dieser zwei

fingierten Konvektionsstrome. Da der Strom — A' nS,her zum

Magnetometer gelegen ist und groBere Wirkungen auf den-

selben ausUbt, so ist die Differenz — A' -^ B negativ.

Nennen wir C die Kapazitat des Kondensators mit Lufi

als Dielektrikum , so ist seine Kapazitat mit der Hartgummi-

scheibe A' C. Die Ladung auf den Belegungen A und B iat

KC y\ die fingierten Ladungen an A' und B sind (K —\)CV
und die fingierten Strome [K — \) C Vn.

Fig. 10.
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- Vor dem Versiiche werden an die Flachen A' und JB* die

xwei oben beschriebenen Mikanitscheiben Z angelegt und ein

Ifekannter galvaniacher Strom durch die Stanniolspiralen ge-

ichickt und zwar bei A' und B' in entgegengesetzter Richtung.

Beobachtet man dabei die Magnetometerablenkung hy ro konnen

die Ablenkungen, welche die beiden Koiivektionsstrdme ver-

ursachen, berechnet werden. Folgende Tab. VI enthalt die

Besultate.

Tabelle VI.

. Nr.
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obachtete magnetische Wirkung nicht den fingierten, sondern

den wahrcMi Ladungeii dcr dielektrischen Scheibe zuschreiben

konnte. Solche Ladungen konnen in der Tat entweder durch

die Leitftihigkeit der Luft oder des Dielektrikums entstehen.

Im ersteien Faile wUrden aber die Fliichen A' und A mit

gleichuamiger Eiektrizitiit geladen und alia Ausscblage der

Magnetnadel miiBten das entgegengesetzte Zeicben baben. Die

Leitfabigkeit des Dielektrikums kann nur dann eine wahr-

nehmbare Ladung erzeugen, wenn die Ladungszeit mit der

Relaxationszeit vergleicbbar ware. Nun ist aber Hartgummi

ein vorzllgliclier Inulalor, doBson Uolaxationszoit gewili grOlier

als 5 Sek. ist, welcbe Zeit bei unseren Versucben von einem

Kommutieren bis zum anderen gebraucbt wurde.

H. Pender^) sieht in der von ibm gewahlten Methode

einen Vorteil in der Beziebung, daB dort kein konstantes Feld,

sondern ein Wecbselfeld benutzt wird und die Scheibe keine

Zeit bat sich zu laden. Bei H. Pender wecbselt das elek-

triscbeFeld 12—20mal in derSekunde. Aber scbonRontgen*)

selbst bat eine Anordnung angegeben, in welcber die Polari-

sation im Dielektrikum 200 mal in einer Sekunde wecbselt

und dennocb blieb das Endresultat, d. b. die magnetiscbe Wir-

kung unge^ndert. Den oben erwabnten Einwand balte ich

desbalb scbon durcb die Versucbe von Rontgen selbst fUr

geboben.

Wollen wir aber dennocb die Moglicbkeit voraussetzen,

daB die Luft bei der scbnellen Rotation der Scbeibe sich ver-

dlinnt und ein wenig leitend wird, dann wird die magnetische

Wirkung des fingierten Stromes zum Teil durch den wahren

Konvektionsstrom vernicbtet. Die beobachteten Ausscblage

entsprecben einem Strome i == (AT — 1) CTn, aber in Wirk-

licbkeit konnto ein Strom i\ ^ KCVn bestehen. Die im fol*

genden § 31 bescbriebenen Versucbe ^), in welchen kein Luft-

zwischenraum benutzt wird, scblieBen die bier vorausgesetzte

Moglicbkeit aus. *
A.

31. Lassen wir die beiden Belegungen eines Kondensators

mit dem Dielektrikum zusammen rotieren, so milssen wir

1) n. Pender, ). e. p. 4*2.

2) W. C. Rontgeu, Wied. Ann. 40. p. 97— 100. 1890.

8) A. Eichenwald, Physik. Zeitschr. 4. p. 308. 1903.
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folgendes erwarten. Auf jeder Belegung A iiiul B wird ein

Konvektionsstrom erzeugt von der GroBe i, = « . C 7'n (Row-

landeffekt), wie es die Versuche in § 28 zeigen ; auf jeder

Seite des Dielektrikums A' und B' mttssen wir einen Strom

^(6-l)CFn (Rdntgeneffekt) fingieren (§ 29). Wir erhalten

also eine Superposition beider Wirkungen und der aquivalente

Strom an jeder Seite des Kondensators wird

i i=B.CVn-{6'-l)CFn=CFn,

Wir konnen also die magnetisclien Wirkungen bei diosen

Versuchou so bercchnon, als ob die Bolegungen in Luft

rotieren, denn die Dielektrizitatskonstante hat hier keinen

EinfluB.

Bei der praktischen AusfUhrung dieser Versuche muB
nattirlich der Umstand beriicksichtigt werden, daB die geladene,

nicht zur Erde abgeleitete Belegung B des Kondensators

sich von beiden Seiten ladet. Die Anordnung muB also folgender-

maBen getroffen werden.

Eine Hartgummi- oder Glasscheibe von 25 cm Durch-

messer ist von beiden Seiten A und B mit Stanniol bekleht

und kann um eine horizontalo Achso rotieren

(Fig. 11). Zwischen den unbeweglichen Schutz- ^
ringen I) und B befindet sich dassolbe Dielek- I

trikum, wie zwischen A und B, Das elek-

trische Feld zwischen A und B kann als ge-

nflgend homogen gelten; der Zwischenraum

zwischen dem Kondensator AB und soincm

Schutzring ist 0,2 cm. C F ist eino unbeweg-

liche Mikanitplatte mit Stanniolbelegung ; der

Abstand B C ist gleich 0,5 cm. Die Stanniol-

belegung CF ist isoliert und wird immer auf

dasselbe Potential geladen wie B E ; zwischen

B und C wird also kein elektrisches Feld er- r^n

zeugt und B ladet sich nur von der zu A Fig. 11.

zugewandton Seite.

In dor Tab. VII sind die Versuche mit einer Hartgummi-

scheibe von 0,95 cm Dicke zusammengcstellt; die Tab. VIII cnt-

hMt die Resultate, welche mit einer Glasscheibe von 0,98 cm
Dicke erhalten wurden.

C J

ID
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Tabelle Vll.

Dielektrikum: Hartgummi.

i

V
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geladen und mit dem Dielektrikum zusammen bewegty so iibt

tr eine magnetische tVirkung auSf welchr. ahcr vom Afntrrial drs

Dielektrikums unabhdngig ist.

Benutzen wir diesen Satz im Zusammenhange mit deu im

§ 28 beschriebenen Versuchen, wo die Belegung allein in Rota-

tion versetzt wurde, so konnen wir schliefien, daB dem Rontgen-

effekt wirklich ein aquivalenter Strom i — (K^\)CVn zu-

kommt. Mit einer Glasscheibe habe ich den Rontgenversuch

(§ 29) nicht gemacht, abor wogon dor Oboroinfltimmurig der

-Versuche in §§ 28 und 31 mit unseren Voraussetzungen

miissen wir auch fiir Glas, wie fUr Hartgummi einen fingierten

Konvektionsstrom von der GroBe (AT — \)C Vn annebmen. Da
bei dieser Versuchsanordnung kein Luftzwischenraum gebraucbt

wird, so.sind die Versuche noch einwandsfreier, als die im

§. 29 beschriebenen und wir konnen noch sicherer schlieBen,

dafi nicht die GrfiBe KCVn, sondern die GraBe (A'- \)CVn
den fingierten Stromen beizulegen ist.

32. Noch von einem anderen Standpunkte aus kann unser

letzter Versuch betrachtet werden. Wir konnen folgende drei

Annahmen machen: Die magnetische Wirkung kann in irgend

einem unbeweglichen Punkte des Raumes abhangen :

a) von der absoluten Bewegung der Ladung im Raume;
dann ist der 3,quivalente Strom t = 6 . (7. V.n\

b) von der Bewegung der Ladung relativ zum Dielektri-

kum ; bei unserem Versuche ist dann i =:
;

^ . c) von der Bewegung der Ladung zu dem von der Ladung
selbst erzeagten Felde; dann ist i = CVn. Denn die Ladung
^68 Kondensators b.C, F muB aus zwci Teilcn gedacht werdon:

der erste Toil (a — \)C T orzougt oin oIoktrischeH Fold in dor

Materie und rotiert mit derselbcn, gibt also kein magnetisches

Feld ; der zweite Teil C V rotiert im unbeweglichen Ather.

WOrde also die erste Annahme a) richtig sein, wo « = 2,96

ist, so mUBten alle beobachteten Magnetometerausscbl^e fast

dreimal grdBer als die berechneten sein, bei der zweiten An-

nahme b) wUrde man ilberhaupt keine Ausschl&ge erhalten

nnd nur die dritte Annahme entspricht dem Versuche.

Es konnen also unsere Versuche nur durch eine solche Theoru

erkldrt werden f welche den Ather als rnhend annimmt oder zu

tolcher Anschauung fuhrt; und zwar mussen wir den Ather als
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ruhend nicht nur in der IJvujcbumj hewegter Korper annehmen^

sondern audi im Innern der bewegten Dielehtrica selbst.

33. Wir wollen jetzt die Ergebnisse unserer Versuche mit

der elektromagnetischen Theorie fiir bewegte KSrper ver-

gleichen. Nach der Maxwell-Hertzschen Theorie kSnnen wir

die hier beobachteten magneti8cbeii Wirkungen dem Vorhanden-

sein von Gleitflachen im elektrostatischen Felde zuschreiben,

indem wir unter Gleitflachen die Plilchen verstohen, an welchen

sich die tangentialen Komponenten der Geschwindigkeiten un-

stetig andern. An solchen Flachen miissen nach H. Hertz ^)

magnetische KrU-fte eutstehen von der GrSBe

wo E die normal zur Flache genommene Polarisation und

Vj — Vg ^^G Geschwindigkeitsdiflferenz oder die relative tangen-

tiale Geschwindigkeit zweier sich beriihrender Korper bedeutet.

Wenden wir diese Gleichung an den Fall bewegter Leiter,

so erhalten wir einen richtigen Wert der magnetischen Kraft:

M^ — A .e. JS{v^ — v^); im Falle eines rotierenden Dielektri-

kums miissen wir schon an den Hertz schen Gleichungen eine

Korrektion anbringen und ^^3 = ^.(8— l).E.{v^ -'^2) schreiben;

rotiert endlich der Kondensator mit seinen Belegungen zu-

sammen, so haben wir im Sinne der Hertz schen Gleichungen

tlberhaupt keine Gleitflachen, Uberall ist Tj — v, = und urn

M^ in diesem Falle von Null verschieden zu erhalten, miissen

wir den Ather in den bewegten Dielektrika als ruhend amiehmen,

Dann erhalten wir eine Gleitflache zwischen jeder Belegung

des Kondensators und dem angrenzenden ruhenden Ather im

Dielektrikum. Die magnetische Wirkung wird dann uberein-

stimmend mit den Versuchen M^ = A .E.{v^ — v^),

Daraus sehen wir schon, daB die Maxwell-Hertzschen
elektromagnetischen Gleichungen fiir bewegte Korper bei

unseren Versuchen mit Dielektrika versagen. Was aber die

Theorie von Lorentz anbetrifft, so liefert sie richtige Werte

der magnetischen Wirkungen auch boi den bewegten Dielek-

trika, denn alle unsere Rechnungen sind eigentlich im Sinne

der Lorentz schen Elektronentheorie gemacht worden. Aber

1) H. Hertr, Ausbreitung der elektrischen Kraft p. 274. 1892.



- 108

Magnttische If'irkungea bewegter Kiirper. 43S

n

1

1

FED'D

^^--a

auch andere Theorien, welche den Versuch von Fizeau init

stromenden Wasser erkliiren, mlissen audi richtige Wertc fUr

den Rontgeneifekt liefern, denn die oben an

M^ angebrachte Korrektion 6—1 /« ist ja

nichts anderes, als der Fresnelscbe Mit-

filhrungskoeffizient.

34. Icb will hier nocb einen Kontroll-

yersucb anfUhren. Eb soil jetzt das Diclck-

trikum, nftmlich Hartgummi mit der Belegung B
rotieren, wahrend A stillsteht (Fig. 12). Zwi-

schen B und C ist kein elektrisches Feld vor-

handen. Dann mlissen wir bei der Berech-

nung bei B cinen Strom CVn und bei //'

einen Strom [K^V)CVn fingieren. Beide

Strome sind gleicbgericbtet und die magne-

tischen Wirkungen addieren sicb. Kig. 12.

Tabelle IX.

V
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LaBt man eine biskuitartige Hartgummiplatte Uber einer

gut leitenden Glasplatte im elektrostatischen Felde Torsions-

schwiiigungen ausfuhren, so werden diese Schwingungen durch

die dabei entstehendcn Konduktionsstrome in der Glasplatte

gedampft. Nimmt man eine voile Hartgummischeibe, so erhalt

man keine Dampfung gaiiz analog dem § 22. AUe diese Ver-

fiucbe sind leicbt zu macben.

30. Endlicb konneii nocb bei der Bewegung des Dielek"

trikums im elektrostatischen Felde Verschiebungsstrome ent-

steben und es ist die Frage zu beantworten, ob solche Stroma

aucb ein magnetiscbes Feld erzeugen. Diese wicbtige Frage

ist bekanntlicb indirekt durch die Hertzschen Versuche im

pusitiven Sinne schon beantwortet ; aber es ist dennoch

wiinscbenswerl, einen dirckten Bewois daflir zu liofera. Der

einzige direkte Versuch in dieser Richtung ist von RcJntgen^)

gemacht worden; die Versuche von S. P. Thomson*) (mit

Telepbon), von Nikolaieve^) (Induktion) sind nicht einwands-

frei und indirekt ; endlicb sind noch die Versuche von R. Blond -

lot*) und J. Whitehead *^) zu erwahnen, obgleich die letzt-

genannten Verfasser aus ibren Versuchen den SchluB ziehen,

daB eine magnetische Wirkung des Vcrschiebungsstromes liber-

haupt nicht vorbanden ware. Aber sogar die mit Erfolg an-

gestellten Versuche konnen schon deshalb keine befriedigende

Antwort geben, weil sie alle nur einen qualitativen Charakter

haben. Der einzige Versuch, der hier in Betracht genommen

werden kann, ist der von Rontgen und da ich im Prinzip

dieselbe Methode benutzt babe, so will ich kurz den Rontgen-

schen Versuch beschreiben.

Eine horizontale Ebonitscheibe von 16 cm Durchmesser

und 0,5 cm Dicke rotiert urn eine vertikale Achse zwischen

zwei unbeweglichen ringiorniigen Stanniolbelegungcn. Die untere

Belegung ist in zwei voneinandor isoliorte Halbringe eiiigeteilt,

welcbe immer entgcgongesetzt geladen werden ; die obere Be-

1) W. C. Rontgen, Sitzuugsbcr. d. k. Akad. d. Wissensch. sd

Berlin p. 195. 1885; Rep. d. Phys. 21. p. 521. 1885. .1

2) S. P. Thomson, Proc. Roy. Soc. 45. p. 392. 1889.

3) W. de Nikoliiicve, Jourii. dc Phya. 4. p. 245. 1895.

4) R. Hlondlot, Joiirn. de Phye. 1. p. 8. 1902.

5) J. B. Wliitchoad jr., Pliysik. Zeitschr. 4. p. 229. 1903.

I
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legung ist danernd zur Erde abgeleitet. Bei jeder Umdrehung

der Scheibe wechselt in derselben die Polarisation zweimal ihr

Zeichen und es entstehen an der Trennungslinie der Halbringe

iwci vertikale Verschiebungsstrome, wclclie entgegengesetzt

gcrichtet sind. Dicht Ubcr der o])cren Hclcgnng ist oiiio cm-

pfindliche Magnetnadel aiifgebangt; ihre Mitte befindet sich

in der Verlangerung der Drehungsachse, und ihre Richtung

ist parallel mit der Trennungslinie der Halbringe. Beide Ver-

scliiebungsstr5me mtissen auf die Nadel in gleichem Sinne

wirken. Beim Kommutieren der Ladung wahrend der Rotation

der Scheibe erhielt R5ntgen im gUnstigsten Falle einen

doppelten Aussclilag von 1,6 mm bei 3 m Skalenabstand und

erst nach eincr groBen Ubung „konnte Rontgen bei seinen

letzteu Versuchen die Ablenkungsrichtung fast ausnahmslos

richtig angeben". *) Aus dieser Beschreibung ist zu ersehen,

daB es wUnschenswert ist erstens eine groBere Sicherheit in

der Beobachtung zu erzielen und zweitens quantitative Resul-

tate zu erhalten, welche einen Vergleich mit der Theorie er-

lauben. AuBerdom ist noch zu beweisen, daB die beobachteten

Ablenkungen von der magnetischen Wirkung der Verschiebungs-

8trome und nicht der Konvektionsstrome (§ 29) herriihren

;

diese letzte Wirkung wechselt namlich auch ihr Zeichen mit

dem Sinne der Ladung und der Rotation.

37. Wic gcsagt, habo ich im Prinzip dieselbo Methode

bcnutzt wic R5ntgon, dio Anordnung war abcr ciiio andorc.

Eine verlikalo Hartgummischeibe A' B' (Fig. 13) kann urn eine

horizontale Achse rotieren. Die Scheibe ist am Rande 1,25 cm
dick, in der Mitte aber nur etwa 0,5 cm, sodaB sich am Rande
ein 1,5 cm breiter Hartgummiring bildet. Parallel mit der

Scheibe sind zwei unbewogliche Mikanitplattcn mit riugformigeii

Stanniolbelegungen aufgestcUt. Der Abstand zwischen A und B
ist 1,50 cm, sodaB // A' r= yy // = 0,125 cm ist. Die Holcgungen

sind in Halbringe geteilt und lasscn oben und unten je einen

Zwischenraum von 1 cm frei. Uni den fruher benutzten

Rotationsapparat nicht umzubaucn, lieB ich die Scheibcn wie

frUher im magnetischen Meridian rotieren, den Ubcr dem obcron

1) W. C. Rdntgcn, Silziingshcr. d. k. Aknd. d. Wisfxnisrh. ?.. liorliii

p. 197. 188.'i.
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Fig. 13.

Rande der Scheibe aufgehangten Magnetometer M aber um 90*^

gedreht. Die Magnetnadel muBte jetzt in der Ostwestrichtung

stehen und das konnte leicht durch den Astasierungsmagneten

erzielt werden. Wird die Scbeibe in

Rotation versetzt und alle Halbringe

paarweise entgegengesetzt geladen, so

entstehen bei a c und b rf(Figg. 13 und 15)

Verschiebungsstrome, welche die Magnet-

nadel ablenken. Betrachten wir den

ganzen Apparat von oben (Fig. 15) und

ist der nordliche Halbring A n mit + Cf

der nordliche Halbring Bn mit — e und

die slidlichen Halbringe entgegengesetzt

don nordlichen geladen, so muB bei der

Bewegung des Dielektrikums in der Pfeil-

richtung(Fig. 15) ein Verschiebungsstrom

von A nach B entstehen. Die Versuche zeigen, daB die

Nadel ns wirklich der Richtung dieser VerschiebungsstrSrae

entsprechend abgelenkt wird. Die Ablenkungen

wechseln ihr Zeichen mit dem Sinne der Ladung

und der Rotation.

Wird der ganze Ring A mit gleichnamiger

Elektrizitat geladen , die Halbringe B s und B n

aber mit ungleichnamiger, so reduzieren sich

die Ablenkungen der Magnetnadel auf die Halfte.

Werden endlich die Halbringe so leitend ver-

bunden, daB die Ringe A und B entgegengesetzt;,

aber ihre Halften gleichnamig geladen werderi)

so erhalt man keine Ausschlage der Nadel. Im

letzteren Fallo entsteht namlich bei der Be-

wegung keine Anderung der dielektrischen Polari-

sation, wohl aber ein Konvektionsstrom (§ 28);

bei der hier gowUhlten symmotrischen Lage der

Nadel konnen dieKonvektionsstrome, welche senk-

recht zu der Magnetnadel verlaufen, auf dieselbe

Fig. 15. keine Wirkung ausiiben, und der Versuch bestatigt

audi dieses voUkommen.

38. Um die magnetischen Wirkungen des Verschiebungs-

stronios niit doj) ' Wirknn^oii eincH galvanischen Stromes zu
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Tergleichen, werden vor dem Versuclie an den Hartgummiring

Tier Halbringe aus Zink mit ein wenig Wachs angeklebt, ganz

entsprcchend den Stanniolbelegungen des Kondensators. (In

den Figg. 13, 14 und 15 miissen jetzt die Belegungen an die

Hartgummischeibe fest angelegt gedacht werden, dann stellen

sie die Zinkhalbringe vor.) An den Punkten a, 6, c und d
sind an die Halbringe feine Drahtcben angelotet, welcbe durch

die Hartgummischeibe liindurch gehen und die auf den ent-

gegengcsctzton Seiton der Scheibo angeklebten Zinkhalbringe

miteinander leitend verbinden, und zwar in der Weise, daB a

mit a'y b mit b' (Fig. 15) etc. verbunden werden. Schickt

inan jetzt einen bekannten galvanischen Strom in der Rich-

lung A^.a.a . B^ einerseits und einen zweiten Strom in der

Richtung B^.b' ,b . A^y so fallen die Richtungen dieser Stroma

mit denen der fingierten Strome zusammen. Die Teile dieser

Stromkreise, welcbe mit aa'y bb' etc. bezeichnet sind, soUen

den Verschiebungsstromen, welche bei der Bewegung im Di-

elektrikum entstehen, Equivalent sein. In Wirklichkeit aber

kommt der Verschiebungsstrom nicht in den einzelnen Strom-

faden a a etc. zu stande, sondern in den zwei Flachen aca
und bdb' \ wir machen also hier denselben Fehler wie in § 5,

welcher abcr, wie eine annahernde Rechnung zeigt, bei dem
groBen Abstande der Magnetnadel (1,5 cm) von a a und bb'

kleiner als die Beobachtungsfehler (etwa 5 Proz.) ausfallt.

Die Versuche wurden in folgender Reihenfolge angestellt.

ZunS-chst werden die Zinkhalbringe an die Hartgummischeibe

angeklebt, zusammengelotet und der ganze Apparat zusammen-

gestellt. Sodann dreht man die Scheibe so, dab der Punkt e

(Fig. 13) an dem Magnetometer zu stehen kommt und sucht

eine solche Stellung der Nadel n s auf, bei welcher die Wirkung

des in den Halbringen A^.b .b' . B^ zirkuliorenden galvanischen

Stromes ein Minimum wird. (Bei einer idealsymmetrischen

Aufstellung milBte das Minimum gleich Null sein, weil die

8tr9rae senkrecht zu der Nadel verlaufen.) Jetzt d relit man
die Scheibe zurQck, bis der Zwischcnraum in den Zinkhalb-

ringen mit dem Zwischenraum in den Stanniolbelegungen zu-

sammenfUllt und beobachtet die Ausschlilge b der Nadel beim

Eommutieren des Stromes i in den Zinkhalbringen ; die Nadel

moB dabei dicselbe NuUlage habcn, welche in dem vorher-
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gegangenen Versuche ausgesucbt wurde ; das kann leicht durch

einen kleinen Richtmagneten vom Beobachtungsplatze aus er-

zielt werden. Dieselbe Nulllago der Nadel muB aucb bei den

Versucben mit den Verscbiebungsstromen beibebalten werden.

Bei niir war i = 4.10-^ Amp.; Z» = 49,6 mm bei 2 m
Skalenabstand. RUckt der Punkt e an das Magnetometer, so

erbalt man Ausscblage der Magnetnadel, die kleiner als 1 mm
sind und nur bei z = 20 .

10"^ Amp. erbielt ich einen doppelten

Ausscblag Yon 4 mm. Der Fehler ist also kleiner als 2 Proz.

und kann vernacblassigt werden.

Die GroBe des Verscbiebungsstromes kann man folgender-

niuBcn beiecbnen. Ist £ die Diolektrizitiltskonstunlu und E
die elektriscbe Kraft, so ist bekanntlicb der Verscbiebungs-

strom

Bei uns bleibt aber E unverandert mit der Zeit und auBer-

dem wollen wir annebmen, daB sich bei der Bewegung nur in

der Materie ein Verscbiebungsstrom bildet, der Ather aber in

Rube bleibt; dann ist

^

'

471 di 4n

wo S die ganze Flache eines Ringes A und n die Uradrebungs-

zahl in der Sekunde bedeutet. Es ist aber bei homogenem
Felde

S^4nCd und E=:^f
a

also

(i) = (6 - 1) C Vn .

Endlicb muB man nocb berllcksicbtigen, daB nicbt der

ganze Zwiscbenraum mit dem Dielektrikum ausgefUUt ist und

die GroBe e durcli die GroBe K (§ 28) ersetzt werden muB.

Beobachtet man wabrend der Rotation der Scheibe beim

Kommutieren der Ladung einen Ausscblag a, so muB wie

frliher sein

{K- \)CVn ^ i

a b

Die Recbnung baben wir fur ein bomogenes Feld durcbgefuhrf.

Bei (.'iiiem unbomogenen Felde, welcbes wir notwendigerweise
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bei unseren Versuchen benutzen miissen, bedeutet (A' — \)C die

KapazitiitsvergroBerung, welche bei einem Luftkondensator A B
eintritt, wenn in denselben eine Hartgummiplatte A B' ein-

geschoben wird. Ich habe (A^ — 1)6' direkt bestimmt und er-

Juelt (A: - 1) C = 0,9 .
10-11 Farad. Auf diese Weise habe ich

die Ausschl^e a der Magnetnadel berechnet und sie mil den

beobachteten verglichen, wie es in der Tab. X angegeben isU

'

Tabelle X.

3000
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Durch diese Versuclie ist also direkt gezeigt worden, daB

audi der I'erschiebungsstrom ein maynetisches Feld erzeugt und

zwar von der Grofie^ welche von der Theorie verlangt wird.

39. Diese Versuche zeigen auBerdem, daB der Verschiebungs-

strora, welcher bei der Bewegung des Dielektrikums in einem

unboinogeneu elektriscben Felde entstebt, nicbt der Anderuug

der gesamten Polarisation des Dielektrikums mit der Zeit,

sondern uur der zeitlicben Anderung der Polarisation der be-

wegten Materie gleicli ist. Wir baben namlicb unsere Ver-

suclie nach der Formel (K — \)Crn und nicbt nacb dor

Funnel A' C rn berecbnet (vgl. § 33). Diosor Vorscbiebungs-

strom ist ja nicbts anderes, als die Fortsetzung des Konvektions-

stromeSy welcben wir an den beiden Seiten der bewegten di-

elektriscben Scbeibe fingieren miissen. In der Tat zeigt auch

die auf p. 438 durcbgefuhrte Recbnung, daB beide Strome

dieselbe GroBe baben. Der ganze Stromkreis, Konvektions-

strom -f Verschiebungsstrom erscbcint bier ganz in derselben

Weise gescblossen, wie unser galvaniscber Strom t, welcben

"wir vor dem Versuclie durcb die Zinkbalbringe geschickt

haben.

Vergleicben wir diesen Versucb mit dem Versuclie in §21 \
wo die Konduktionsstrome, welcbe durcb Bewegung des Leiters

in einem unbomogenen Felde entsteben, beobacbtet wurden,

80 linden wir, daB beide Versucbe ganz analog erscbeiuen.

In beiden Fallen entsteben in den bewegten KSrpern Wecbsel-

strome, welche bei dem Magnetometer, ebenso wie bei jedem

unbeweglicben Punkte immer mit derselben Pbase vorbeigehen

und so im auBeren Raume ein statiscbes magnetiscbes Feld

erzeugen. Aucb im Falle eines bewegten Leiters wird der

Kunvektionsstrom K durcb zwei KondnktionsstrcJmo G zu einem

gescblossenen Stromkroiso orgiinzt

Bei reiner elektriscber Konvektion ist der Konvektions-

strom in sicb selbst gescblossen.

Wir scblieBen also, daB alle von uns beobacbteten Strome

(Konvektions-, Leitungs- und VerscbiebungsstrSme) stets ge-

sc/iiossene Stronikreisc bilden.

1) A. Kicbeuwuld, Ann. d. Phys. 11. p. 2^. 1903.
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Magnetische iVirkunyen hexcegter Korper. 441

Resultate.

In der vorliegenden Arbeit sind die nmgiietisclien Wirkungcn

bewegter Korper im elektrostatischen Felde unter moglichst

yariierten Versuchsbedingungen gnantitativ untersucht worden.

Es wurden Geschwindigkeiten bis zu etwa 150 m in derSekunde

und Feldstarken bis zu etwa 30 C.G.S. gebraucht. Die Messungen

konnen mit Feblern in maximo bis zu etwa 10 Proz. be-

haftet sein.

Unter alien diesen Beschrankungeii lassen sich die Er-

gebnisse unserer Versuche folgendermaBen kurz zusammen-

stellen.

1. Bei der Bewegung der Korper im elektrostatischen

Felde entstehen im allgemeinen Konvektions-, Konduktions-

und Verschiebungsstrome ; alle diese Str5me sind in Bezug

auf magnetische Wirkungen den Wirkungen eines galvanischen

Stromes von gleichem numerischen Betrage vollig aquivalent.

2. Im Falle reiner elektrischer Konvektion sind die Be-

wegungen und die magnetischen Wirkungen der bewegten

Ladungen unabhangig voneinander. Die Ladungen haften an

der Materie.

3. Alle von uns beobachteten Strome bilden stets ge-

schlossene Stromkreise.

4. Die Versuche sind mit der Annabme eines Uberall auch

in den bewegten Dielektrika ruhenden Athers im Einklange.

Zum SchhiB will icli noch bemerken, daB g.-inz nualoge

Gesetze auch fUr die Bewegung der Korper im magnetischen

Felde gelton mtlsscn ; nur haben wir kcinen ,,wahren*' Magne-
tismus.

Moskau, Ingenieur-Hochschule, Februar 1903.

(Eingcgangen 0. Milrz 1903.)
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Q2 IV. Verschiebimgsstrdme.

ViERTES K APIXEL.

Verschiebungsstrome.

§ 1. Maguctische Felder sind Ursache der Xnderungcn des eloktrischen

Zustandcs im Xther.

Wenn wir als die Grundgleichung der magnetischen Erregung an-

nehmen: rot ^ = i, so miissen wir schlieBen, daB der Vektor i weder

Quellpunkte noch Sinkstellen haben kOmie, denn weil allgemein

divtot = 0, so folgt aus der Gleichung divt = 0. Diese Folgerung

erregt auf den ersten Blick Bedenken, denn wenn man irgendeinen

KOrper elektrisch aufladen will, so muB man einen elektrischen Strom

zuleiten, der bei positiver Aufladung in dem KOrper endigt, bei negativer

aus ihm entspringt. In friiheren Zeiten hat man sich denn auch vielfach

Gedanken daruber gemaoht, wie das magnetische Feld eines „un-

geschlossenen Stromes" aussehen kOnne, und hatte nach dem fur ein

einzelnes Stromelement geltenden „Elementargesetz" gesucht. Es war

die geniale Tat Maxwells, den Begriff des Stromes so zu erweitem,

daB sich immer geschlossene Stromlinien ergeben miissen, so daB mm
das Gesetz rot ^ = i wirklich das allgemein gultige Grundgesetz der

magnetischen Erregung darstellt. Wenn wir mit q die raumliche Dichte

der elektrischen Ladung bezeichnen, so gilt fur die Erregung ® des

elektrischen Feldes die Gleichung div ^ = q. Andererseits gilt fur den
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Leitungsstrom i, der einem KOrper eiiie Ladung zufiihrt, die ,,Kon

tinuitatsgleichung": div i = — dg/dt. Daraus folgt:

divi = div^-^-. div^i + ^^J^O.

Man kann also den Vektor d^/8t auffassen als Fortsetzung des Stromes t

in das umgebende Dielektrikum hinein um den Korper herum, welchem die

Ladung zugefiihrt wird, in welchem also i selber endigt. Die GroCe

d^jdt wird nach Maxwell „der elektrische Verschiebungsstrom im

Dielektrikum" genannt. Ein sehr einfaches Beispiel liefert ein Platten-

kondensator, der durch einen Strom J Amp aufgeladen wird. Die

Zunahme der Ladung ± e der beiden Flatten berechnet sich als

:

d e/d t = J. 1st die FlachengrOBe der Flatten f cm^, so ist die Flachen-

dichte der Ladimg a = e/f , dies ist zugleich der Wert der Erregung D
des homogenen elektrischen Feldes in dem Dielektrikum des Kondensa-

tors:

e _ Coulomb

I cm^

Der Verschiebungsstrom betragt an jeder Stelle des homogenen

Feldes 3D/St Ampere/cm^, der gesamte Wert des Verschiebimgsstroma

liber den ganzen Querschnitt f des Dielektrikums ist also:

aD de
^'

at ^^dt-*^-

Man sieht, daB der Verschiebungsstrom im Dielektrikum als Fort-

setzung des zu der Flatte fuhrenden Leitungsstroms diesen zu einem

Strom ohne Quellen und Sinkstellen erganzt. Danach ist nun das erste

MAXWELLsche Grundgesetz der Elektrodynamik allgemein so zu for-

mulieren

:

tot^ = i + -^^,

wo i den Leitungsstrom und Konvektionsstrom und d%jdt den Ver-

schiebungsstrom darstellt. Wird i in Amp/cm^ gemessen, so muB % in

Coulomb/cm^ und § in Amp/cm angegeben werden.

Diese Gleichung gewinnt ein ganz besonderes Interesse, wenn wir ein

Gebiet in einem voUkommenen Isolator ins Auge fassen, wo i = 0. In

diesem Gebiet gilt rot ^ = a^/at, und diese Gleichung sagt aus, daB
eine Anderung des durch den Vektor ® charakterisierten elektrischea

Zustandes an irgendeiner Stelle im Raum nur hervorgebracht werden
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kann durch einen im magnetischen Feld ^ zutage tretenden Vorgang

im Ather, welcher die Bedingung zu erfiillen hat: rot^ 4= 0, damit eine

Anderung von 5) eintritt.

Man kann sich eine gewisse Anschauung von diesen an sich wenig

anschaulichen Dingen verschaffen, wenn man sie mit analogen Vor-

gangen in der greifbaren Materie vergleicht. Ein elastischer KOrper

kann auf keine andere Weise eine Anderung seines elastischen Zustandes

erfahren, als dadurch, daB kleine Bewegungen in ihm auftreten, durch

welche seine Teilchen Deformationen bekommen. Denken wir etwa an den

einfachen Fall eines geraden zylindrischen Drahtes, der elastisch gespannt

werden soil. Seine Teilchen miissen dazu aUe eine kleine Bewegung t)^

in der Langsrichtung x des Drahtes erfahren, und zwar muB diese

Bewegung, damit der Draht eine Langsdeformation bekommt, die

Bedingung erfiillen dt)Jdx % 0. Wenn wir die spezifische Dehnimg

der Teilchen des Drahtes, welche seinen elastischen Zustand charakteri-

eiert, mit a^^ bezeichnen, so ist:

^x ^8,xx

~dl"" dt
'

Diese Gleichung ist das genaue Analogon zu der ersten MAXWBLLschen

Gleichung. Der Deformation a^^^ entspricht die elektrische Erregung ®,

welche Maxwell, um ihre Verwandtschaft mit einer DeformationsgrOBe

anzudeuten, die „elektrische Verschiebung" in dem Dielektrikum nennt,

der Bewegung t)^ entspricht die magnetische Erregung ^, welche ja

durch eine elektrische Bewegung, einen elektrischen Strom gemessen

wird. Genau so, wie die Deformation a^^^ verbunden ist mit einer

elastischen Spannung X^, die mit ihr in der Beziehung steht : a„ = a • X^,

wo a die „elasti8che Nachgiebigkeit" oder den „Elastizitatskoeffi-

zienten" der Dehnung, eine Materialkonstante, bedeutet, so ist auch die

elektrische Erregung ® verbunden mit einer elektrischen Spannung (5,

welche zu ihr in der Beziehung steht ® = € • @, wo € die „elektri8che

Nfiujhgiebigkeit" oder die „Dielektrizitatskonstante*' des dielektrischen

Materials bedeutet.

Man kann sich insbesondere die Beziehimg zwischen dem Rotor ^
und dem pclaren Vektor ^ folgendermaBen veranschaulichen. Auf einer

kreisfOrmig geschlossenen Achse mOgen viele kleine kugelfOrmige

Radchen rotieren, alle mit gleicher Rotationsgeschwindigkeit, so daB

die in einem einheitlichen Sinn durchlaufene kreisfOrmige Achse iiber-

all die Richtung des Rotors darstellt. Dann bewegt sich der Umfang

all der Radchen auf der inneren Seite des Kreises in einer und derselben

Richtung, und wenn wir etwa einen zylindrischen Stab in den Ring
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hineinstecken, dessen Durchmesser so groB ist, daB er gerade iiberall

die Radchen beriihrt, so wird dieser Stab, indem die Radchen ihn packen,

nach einer Seite vorgeschoben. Der Vektor der Verschiebung dieses

Stabes ist das Analogon zu ^, (5der genauer zu dem Flachenintegral

von% liber die von dem Ring umschlossene Kreisflache, und die Rota-

tionsgeschwindigkeit der Radchen ist das Analogon zu §. Wenn es

erlaubt ist, von diesen feinen Athervorgangen einmal mit etwas groben

Worten zu reden, so mOchte man sagen: Das eine geschlossene linie

bildende magnetische Feld § quetscht gewissermaBen den Ather durch

die von der Linie umschlossene Flache hindurch, so daB eine im Lauf

der Zeit anwachsende Anderung der ganzen elektrischen Verschiebung

auf dieser Flache eintritt. Wie sich diese Anderung iiber die Flache

verteilt, dafur ist der Wert von tot § in den einzelnen Flachenelementen

mafigebend : Wo rot ^ = 0, tritt tiberhaupt keine Anderung ein, luid wo
rot § 4= 0, da ist die Gr5Be rot § selbst das MaB der Anderung. Da
das Linienintegral des Vektors § auf der Umgrenzungslinie gleich dem
Flachenintegral der GrOBe rot § tiber die ganze umschlossene Flache ist,

so kommt immer der richtige Gesamtwert flir die Anderung der elektri-

schen Verschiebung durch die ganze Flache heraus.

Erst auf diese Weise bekommen wir das richtige Verstandnis auch

fur den Zusammenhang des einen Stromleiter umschlingenden magne-

tischen Feldes mit dem Vorgang des elektrischen Stromes im Leiter

selbst. Das Wesen des Stromes besteht darin, daB die in dem elektri-

schen Feld vorwarts bewegten elektrisch geladenen Teilchen, lonen oder

Elektronen, das Feld auf ihrem Wege gewissermaBen weglOschen, denn

es ist klar, daB die lonen, indem sie die Energie des elektrischen Feldes

zu der Unterhaltung ihrer Bewegung aufbrauchen, gleichzeitig das Feld

zerstOren mtissen. Bei einem stationaren Strom wird nun aber das

elektrische Feld immer sogleich wiederhergestellt, denn es bleibt ja

konstant, und diese fortwahrende Wiederherstellung des durch die

wandemden lonen zerstOrten elektrischen Feldes, das ist eben die Wir-

kung des den Leiter umschlingenden magnetischen Feldes. Dieses Feld

wirkt in dem Sinne, daB eine fortwahrende Steigerung des elektrischen

Feldes im Innern des Drahtes eintreten miiBte : rot ^ = d'^jdt, wenn

nicht diese Steigerung durch die zerstOrende Wirkung der lonen-

wanderung immer sofort wieder riickgangig . gemacht wiirde. An die

Stelle der nicht zustande kommenden Feldsteigerung d^jdt tritt des-

wegen hier der ihr iiquivalento foldzerstOrende Vorgang des Leitimgs-

stromes: rot § = t.

Auch daB geladene Teilchen, die nicht durch ein elektrisches Feld,

sondern durch irgendwelche Mechanismen in Bewegung gehalten werden,
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ein magnetisches Feld um sich haben, ist nach dieser Auffassung der

magnetischen Vorgange zu verstehen. Denken wir iins zunHchst einmal

eine einzelne mit der Ladung e Coulomb versehene Kugel, die sich mit

einer konstanten Geschwindigkeit v in der Richtung der x-Achse fort-

bewegt, so mu6 mit ihr zuglcich der elektrische Zustand im umgebenden

Raum in der positiven Richtung der x-Achse vorwartsgehen. In dem
Raumteil vor der Kugel mufi also ein dauerndes Wachsen des elektrischen

Zustandes eintreten, in dem Raumteil hinter ihr ein dauerndes Ab-

nehmen. Diese Anderung des elektrischen Zustandes, also die t)ber-

tragung des elektrischen Feldes im Raum kann nur durch ein magneti-

sches Feld bewirkt werden, welches die Kugel und ihr elektrisohes Feld

begleitet. Bewegt sich die Kugel mit der konstanten Geschwindigkeit v,

und geht das elektrische Feld mit ihr, ohne sich sonst zu verandern,

so miissen sich die Komponenten der elektrischen Erregung^ als Funk-

tion des Ortes relativ zum Zentrum der Kugel berechnen lassen.. Sind

die Koordinaten des Kugelzentrums zur Zeit t als (f, 0, 0,) bezeichnet

(d^/dt = v), so hangen die Komponenten des Vektors ® in einem festen

Punkt des Raumes (x, y, z) demnach nur von den GrOBen (x— f , y, z)

ab, sie enthalten die Zeit t nur implizite, insofem f eine Funktion der

Zeit ist, und der Verschiebungsstrom berechnet sich daher als:

a^_ a® d^ a^
af"a^'dt"" ax'^-

Infolge der Symmetric der bewegten Kugel muB ^ uberall ganz in

den durch die x-Achse gehenden Meridianebenen verlaufen, 5) ist also

aus den folgenden zwei Komponenten zusammengesetzt : ^^ parallel

zur Bewegungsrichtung, ^, in der Richtung des Abstandes r des Auf-

punktes {x, y, z) von der x-Achse (r = "[/(x— ^)* -f y* + z*). Fine

leichte Rechnung ergibt : div ^ = — • -^

—

— + -r-^ . Dieser Wert
r or ox

Btellt zugleich die Raumdichte q der elektrischen Ladung dar, er ist

nur auf der Oberflache (oder auch im Innern) der Kugel von Null ver-

Bchieden, und ^ • to = i ist der elektrische Leitungsstrom. Aus der

Symmetrie folgt ferner, daB das magnetische Feld ^ in Kreisen um die

x-Achse herumgeht. Die beiden Komponenten von tot ^ sind:

Das MAXWELLsche Grundgesetz liefert demnach die folgenden beiden

Gleichungon

:
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1 a(r.H) SDx 1 8(r-D,)

Beide Gleichungen ergeben ubereinstimmend

:

H = D, • V

Wenn wir in dem Aufpunkt (x, y, z) ein Linienelement ds auf dem

durch den Aufpunkt gehenden zur Figurenachse konzentrischen Kreis

und ein Linienelement dx parallel zur Achse legen, so daB ein

kleines Rechteck vom Inhalt df = dx • ds entsteht, so ist D^ • df

die Zahl der durch df hindurchtretenden elektrischen Erregungslinien,

und wenn dt die Zeit ist, wahrend welcher derWeg d x zuriickgelegt wird,

dx
also V • dt = dx, dt =— , so ist D^ • df die Zahl der Erregungs-

linien, welche das Linienelement ds in der Zeit dt schneiden. Um-
gerechnet auf 1 cm und auf 1 sec ist die Zahl der schneidenden Linien

also Dj • V.

Die magnetische Erregung in der Umgebung einer mit
konstanter Geschwindigkeit bewegten elektrisch geladenen
Kugel berechnet sich gleich der Zahl der elektrischen

Erregungslinien, die ein zu ^ und zu t) senkrechtes Linien-

stiick pro Zentimeter und pro Sekunde schneiden.

Das magnetische Feld eines Konvektionsstromes haben wir uns so

zustande kommend zu denken, daB jedes einzelne der geladenen Elemen-

tarteilchen (lonen oder Elektronen) auf dem bewegten KOrper von

einem Feld umgeben ist, das sich nach der eben gewonnenen Formel

berechnet. Alle diese Felder erstrecken sich bis in unendliche Ent-

femungen, weil bei einem stationaren Vorgang in groBen Entfemungen,

wo man ein konstantes elektrisches Feld hat, liberall die Bedingung

rot § = erfiillt sein muB. Durch Addition all der Felder nach dem
Prinzip der Superposition entsteht das weit ausgedehnte, der Beob-

achtung zuganglicho magnetische Feld.

Ebenso kOnnen wir natiirlich auch das magnetische Feld eines Leitungs-

stromes auffassen, jedes einzelne Elektron oder Ion ist von seinem

Magnetfeld umgeben, und das weit ausgedehnte starke magnetische

Feld um den Stromleiter kommt dadurch zustande, daB in grOBeren

Entfemungen von den lonen iiberall die Bedingung tot ^ = erfiillt

eein muB. Diese Auffassung ist mit der obcn geschildertcn Auffassung,
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nach welcher das magnetische Feld die Funktion hat, das durcli die

lonenbewegung fortwahrend zerfallende Feld immer wieder aufzurichten,

keineswegs in Widerspruch, denii die Forderung, daB das elektrische

Feld im Leiter unverraindert bleibt, liefert eben gerade die fur das Auf-

treten des auBeren Feldes wesentliche Bedingung, daB in groBen Ent-

fernungen von den lonen rot ^ = 0. Man kann sich auch Leitungs-

strOme denken, bei welchen keine Wiederaufrichtung des elektrischen

Feldes stattfindet. Wejin man beispielsweise einen Plattenkondensator

mit schwach leitendem Dielektrikum aufladt und ihn sich dann
selber liberlaBt, so wird infolge des schwachen Leitungsstromes im
Dielektrikum das Feld allmahlich zusammenbrechen. Dieser Leitungs-

strom erzeugt in der Umgebung des Dielektrikums kein magnetisches

dS)
Feld, weil d^/dt nichtNullist. Makroskopisch gerechnet ist i -f -^— = 0,

dt
das ergibt § = 0.

§ 2. Exporimentcllo Untersuchungen fiber das magnetische Feld

von Verschiebungsstromen.

Schon RoNTGBN^) hat die magnetische Wirkung von Verschiebungs-

stromen beobachtet. Er lieB eine horizontale Ebonitscheibe von 16 cm
Durchmesser und 0,5 cm Dicke um eine vertikale Achse zwischen zwei

unbeweglichen ringfOrmigen Stanniolbelegungen rotieren. Die untere

Belegung war in zwei voneinander isolierte Halbringe geteilt, die

auf entgegengesetzte Potentiale geladen wurden. Die obere Belegung

war dauernd geerdet. Bei jeder Umdrehung der Scheibe wechselte

demnach die dielektrische Polarisation in ihr zweimal das Zeichen

und so entstanden an den beiden Trennungslinien der Halbringe zwei

konstante, vertikale VerschiebungsstrOme von entgegengesetzter Rich-

tung. Dicht iiber der oberen Platte hing die untere Nadel eines

astatischen Nadelpaares, und zwar so, daB ihre Mitte sich genau tiber

der Achse der Rotation befand. Ihre Richtung war in der Ruhe-

lage die der Trennungslinie der beiden entgegengesetzt geladenen Platten-

halften. Auf die Nadel in dieser Lage rauB das magnetische Feld der

kurzen vertikalen VerschiebungsstrOme wirken. Beim Kommutieren
der Ladung, wahrend die Scheibe rotierte, beobachtete Rontgen tat-

sachlich Ausschlage, doch waren sie so klein, daB er erst nach groBer

t)bung „bei seinen ietzten Versuchen die Ablenkungsrichtung fast

ausnahmslos richtig angeben konnte".

Denselbcn Versuoh wiederholtc A. Eichenwald mit dor schon auf

S. GO bcschricbenen rotierendcn Ebonitscheibe, indem or die beiden

») W. C. RoNTOEN, Sitzgsbcr. d. kgl. preuO. Akad. d. Wisscnsch. Berlin, 1885, S. 195.
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Fig. 27.

EiCHENWALDs Vcrsuch

iiber Verschiebungsstrome.

Flatten des Kondensators durch je einen vertikalen Schnitt in zwei

Halften teilte und nun die beiden Kondcnsatorhalften entgegengesetzt

auflud (Fig. 27, Ag und A^). Das Magnetometer wurde bei diesemVersuch

gerade iiber dem Schlitz angebracht, und zwar so, daB die Nadel in der

Ruhestellung der Rotationsaclise parallel gerichtet

war. DieerwarteteAblenkung trat wirklich ein,

sie betrug bei Potentialdifferenzen zwischen 6720

und 7360 Volt, bei 100 Umdrehungen pro Sekunde

und bei einem Skalenabstand von 230 cm
5—6mm. Nachher wurde die Hartgummischeibe

durch eine Holzscheibe ersetzt, in welcher Kupfer-

drahte eingebaut waren, die den Weg der Kon-

vektionstr5me und des sie schlieBenden zur

Scheibenebene senkrecht gehenden Verschie-

bungsstromes nachahmten. Es wurde dann die

magnetische Wirkimg dieser StrOme untersucht,

und nach einem ahnlichen Verfahren, wie es

EiCHENWALD schon bei den reinen KonvektionsstrOmen mit der Hart-

gummischeibe angewendet hatte (vgl. S.61), der Leitungsstrom errechnet,

der dieselbe Ablenkimg der Magnetnadel ergeben hatte, wie der Ver-

schiebungsstrom. Der Wert stimmte innerhalb einiger Prozent Fehler

mit dem theoretisch zu erwartenden iiberein.

In den beschriebenen Ver-

suchen von Rontgen und von

EiOHENWALD handelt es sich

um StrOme, die darin bestehen,

daB die Dipole in einem mate-

riellenDielektrikum umgekehrt

werden. Diese StrOme smd also

im Grunde doch auch nur Be-

wegungen geladener Teilchen,

es sind noch keine Verschie-

bungsstrome im strengsten

Sinne des Wortes. Niu: aus diesem Grunde war es mOglich, sie in

Form eines stationaren Stromes mit einer konstant abgelenkten Magnet-

nadel zu beobachten. Die eigentlichen Verschiebungsstrome, die auch

im Vakuum auftreten, kOnnen der Natur der Sache nach nur als

WechselstrOme beobachtet werden.

S. P. Thompson^) untersuchte das magnetische Feld des Verschiebungs-

stromes in einem Plattenkondcnsator, dessen Dielcktrikum Paraffin

*) S. P. fnoMrsoN, Pr. Roy. Soc. 45, 392. 1889.

Fig. 28. Versuch von J. B. Whitehead

liber Verschiebungsstrome.
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war, wenn dem Kondensator Wechselstrom zugefiihrt wurde. In das

Paraffin war parallel zu den Flatten ein mit einer Spule umwickelter

Eisenring eingebettet. Als Wechselstromquelle diente ein Induktorium.

An die Enden dcr Spule war ein Tclephon angeschlossen, mit welcheni

man den durch das magnetische Wechselfeld in der Spule induzierten

Strom beobachten konnte. Genauere Versuche stellte nach einem aljn-

lichen Prinzip J. B. Whitehead im Jahre 1905 an^). Der Apparat ist

Fig. 28 skizziert. Das Dielektrikum A eines Plattenkondensators (B, B) ist

von einem Ring aus lamelliertem Eisen (C, C) von 41,4cm inneremimd 82,8

auBerem Durchmesser umgeben, um diesen Eisenkern ist eine Ring-

spule von 966 Windungen gewickelt. Dem Kondensator wurde ein

Wechselstrom von der Frequenz 133 pro Sekunde von einem Wechsel-

stromgenerator iiber einen Transformator zugefiihrt, die effektive Span-

nung betrug 25000 Volt. Die Kapazitat des Kondensators (Flache

1164 cm^, Dicke des Dielektrikums 20 cm, e = 2,0 fiir Paraffin) laBt sich

schatzungsweise auf 1,03 • 10"~^^ Farad berechnen, es ist danach ein

Strom von etwa 2 • 10"~* Amp effektiv zu erwarten, merkwiirdigerweise

wurde er nicht gemessen, soweit man aus den Angaben sehen kann. An die

Induktionsspulewnrde ein Vibrationsgalvanometer(G) nach Rubens*) an-

geschlossen, dessen Empfindlichkeit vorher bestimmt war. Man konnte

unter der Annahme einer Permeabilitat des Eisens /i = 183 (fiir schwache

Magnetfelder) den am Vibrationsgalvanometer zu erwartendenEffekt vor-

her berechnen. Die Beobachtungen ergaben wirklich Ausschlage von der

GrOBenordnung des berechneten Effektes. Es wurden Versuche sowohl

mit Paraffin, wie auch mit Luft als Dielektrikum gemacht. Bei Luft

"waren die Ausschlage des Vibrationsgalvanometers bedeutend kleiner,

allerdings nicht gerade im Verhaltnis 1 : 2. Ahnlichie Versuche, aber mit

Hochfrequenz, hat im Jahre 1910 E. KocH^) unter der Leitung von

Fr. Richarz ausgefiihrt.

M J. B. WinxEHEAD, Physikal. Z. 6, 474. 1905. «) H. Rubens, Wicd. Ann. 6C, 27. 1895.

») E. Koch. Difwcrtation, Mnrburg 1910; fcrncr Fn. Richauz, Natiirw issensch. 4,

741. lOlG.
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IV. Kapitel. Elektrisches und inagnetisches Feld stationarer Stroiue

39. Der Verachiebungsstroin ; Hauplgleichung des Elektromagnetismus

Bereits niehrfach sind wir auf die Bedeutung der Frage gestoBeii, ob alle elektrisclieii Stroino

geschlossen sind. Auf den Seiten 178 und 229 wurde darauf aufnierksani gemacht, daB jedeni

Elcmentargesetze (z. B, dem von Biot-Savart und dcm Ampdrcschen) noch unzahlig vieic

andere abwcichender Gestalt gleicliwertig sind, da sie sanitlich fur geschlossene Strome das

glciche Ei^ebnis liefern. Das liegt daran, daB die verschiedenen Eornien der gleiehwertigen

Elementarsesetze sirh voneinander nur durch additive (Jlieder unterschciden, deren Sumnie fiir
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einen geschlossenen Stromkreis vcrschwindet. Daraus erKJbt sich uingekehrt, daB man zwisciien

den verschiedcneii ffiir gcschiosscne Stroinc p;lc'i(l>werti^^en) Elcrncntargpsctzeii wurdc miter-

gchcidcn konneii, d. n. das allein .jichtiRe" wUrdc bestimmcn konnen. wenn cs ungcsthlossenv
Stronic Rabo. Denn fur die Strom en den liefert natiirlich jedc Variante der Elementargesetr*'

andere Werto. Fcrner ist leirht zu sehen, daO die Gl. (150') drs Elektroniagiirtismus auf S. 179

(156') ^\Ss,\ds = ^-j-J

nur dann allgemcin gitltig sein kann, wenn die Stronibahn wirklicli geschlossen ist ; denn diesc

Gleichung enthalt eine ailgemcine Aussage uber die Verknupfung der Strome mit ihreni Magnet-

feid; hat aber der Strom eine Unterbrechungsstelle, so kann Gl. (15G') fur deren Umgebuiig

offenbar nicht mchr geltrn.

Gibt es also ungcschlossene Strome? Zunachst ist festzustellen, daU alje stationarcn

Strome siimtlich geschlossen sind, mogen sie wie auch immer erzcugt sein; aber boi nicht-

stationaren Stromen konnte es anders sein. Fiir solche hat die altere Elektrodvnamik diese Frage

unbedcnklich beiaht. und als Beispiel etwa auf den Fall verwiesen, daO ein Kondensator durch

einen die beiden Flatten vcrbindenden Draht geladen oder entladen wlrd: Dann endigt oder

beginnt der l^eitungsstrom an den Koridcnsatorpiatten. Es scheint kauni moj^lich. uber dieson

Fall andercr Meinung zu sein. DemgemaQ hat man friiher vielfach an derartig ungeschlossenen

Leitungsstronien in der Hoffnung experimentiert, aus der Mannigfaltigkeit der gleirhwertigen

Elementargesetze eines als das „ri(htigc" herausheben zu konnen. Wegen der groScn cxperi- goj
mentellen Schwierigkeiten haben diese Untersuchungen kein Ergebnis gehabt. # * #

Auf einem radikal anderen Wege sucht J. CI. Maxwell die Losung dieses Problems. Er b**-

streitet — naturlich!— nicht, daB zwischen den Kondensatorplatten der Leitungsstrom unter-

brochenist; aber er behauptet, daB auch im Dielektrikum des Kondensators eine Art
von Stromen existiere, die den Leitungsstrom zu einem geschlossenen erganze.
Wie kommt Maxwell zu dieser Behauptung ? Bleibcn wir beim Beispiel der Kondensator-l^dung

oder -Entladung, so existiert in jedem Augenblicke im Inneren des Kondensators eine dieiek- I

trische Verschiebung ^ = eH, die nach Gl. (41) auf Seite 45 der Gleichung gehorcht
| ®« | =

'

iTiT}, wobei Tj die augenblickliche Flachendichte der Ladung des Kondensators ist; da die

^-Linien senkrecht von den Leitern ausgehen und auf ihnen endigen, ist hier ^„ gleich dem
Gesamtbetrage von %; also geht die letzte Gleichung iiber in:

|D| = 47ri;.

Erweitern wir diese Gleichung mit A, der Flache der Kondensatorplatten, so wird rj A gleich der

Gesamtladung q:

|D| A= inq,

und wenn man diese Gleichung nach ( differenziert und beachtet, daB gemaB der Definition der

Stromstiirke ^= J ist, so folgt welter:
a (

(191) jL
I

i*_
I
= J

4n
I
d<

I

Die linksstehende, fUr das Dielektrikum des Kondensators definierte GroBe ist also numerisch

gleich der Intensitat des Leitungsstromes; wenn es nun moglich ist, den Ausdruck -^-- j—
als Strom zu interpretieren, so kann man in der Tat behaupten, daB diese neue Stromart, die

Maxwell als ^Versehicbungftstrom'* bezeirhnet, den offenen Leitungsstrom schlieBt.

Maxwell argumentiert nun so: Der Verschiebungsvektor X bedeutet, wie der Name anzeigt,

eine wirkliche Verschiebung der in den Volumelementen des Dielektrikums vorhandenen positiven

und negativen Ladungen: Die positiven werden in, die negativen entgegen der Richtung des

Feldes auseinandergeschoben. wie in Nr. 13 ausfUhrlirh dargelegt wurde. Solange das Feld im
Inneren zeitlirh konslant ist, bleiben die I^tdungen unverandcrl in ihrer (versrhobenen) Ruhe-
lage; andert sirh dagegen X zeitlirh - und das ist der Fall wahrend des Ladungs- und Ent-

ladungsvorganges — , so bewegen sie sich, indem sie bei Zunahme von X weiter auseinander*
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rucken, bei Abnahme entsprechend sich einander nahern. Jede Bewegung elektrischer Ladungen

ist aber ein echter Strom, und soniit ist es in der Tat moglicli, die GroBe^ -jp I als Stroni-

starke zu bczeichnen. Die Stromdichte j^ des Verschiebungsstromes ergibt sich nun nach Divi-

sion von (191) durch A zu

(192) ,. = ^'^.

Iin Kondensator herrscht — niit Ausnahme .an den Random — ein honiogencs X-Feld; wo dies

iiiclit der Fall ist, ist die Stronistarke J^ des VerschiebungsstroniPS durch drn allfjenieinereii

Ausdruck gegeben

wo ip„ die zum Flachenelement dA norniale Komponente bedeutet, genau so wie

(194) Ji = f\\in\ dA

ist; vgl. Gl. (119) auf S. 124. Im allgemeinen ist es nun so, daB Leitungs- und Verschiebungs-

strom nicht riiumlich getrennt sind, sondern nebeneinander bestchen, da jeder Leiter auch

eine DielektrizitatskonsUnte (die freilich unbekannt ist), jedes Dielektrikum auch ein Leit-

vermogen besitzt: In der Natur existieren nur „Halbleiter" '), da sowohl vollkommene Leiter wie

vollkomniene Isolatoren nur Abstraktionen sind. Wir haben also an jeder Stelle als Gesanit-

strom J die Summe J| -f J, zu betrachten, und diese ist nach (193) und (194)

J = J, + J,= f\U„\dA-\-{\U„\dA = f\{U-h \X I
dA .

Setzt man ftir j, nach dem Ohmschen Gesetz [in der Differentialformulierung (132) von S. 140]

den Wertcr®, fiir j^ den in (192) angegebenen Betrag ein, so folgt fiir den Gesamtstrom:

(195) J = J, + J, = f\{o<^ + ^^i\^A-f\{<'<^ + -h^U^^-
Diesen Wert haben wir in der Gl. (156) von S. 175 einzusetzen, womit sie ihre endgiiltige Gestalt

erhalt:

(196) ^i^.l^ = iiLj|(,e + _i_4«)J dA.

In dieser verallgenieinerten Form bezeichnen wir (196) als die Haoptgleichung

des Elektromagnetismiu und betrachten sie mit Maxwell als allgemein gultig.

Dazu ist noch eine wichtige Bemerkung zu machen: dA ist ein Element eines durch die

Strombahn geltgten Querschnittes; durch jedes Element tritt die normale Komponente so-

wohl des Leitungsstromes wie des Verschiebungsstromes hindurch; die Anteile jedes einzelnen

Elementes
| (ijH-|p)„ |

dA werden iiber den ganzen Querschnitt summiert und ergeben so den

Gesamtstrom J. Auf der linken Seite von (196) steht der Ausdruck ^ | ^, I
<fe, das Linieninte-

gral der magnctischen Feldstarke langs einer den Strom umzingclnden Kurve s. Wir wollen nun

unter A eine beliebige Flache verstehen, die durch s berandet wird; diese schneidet

natiirlich die Strombahn in einem Querschnitt A, und iiber diesen allein haben wir bisher

intcgriert, um den Gesamtstrom J zu erhalten. Wir konncn aber ebenso gut iiber die ganze

Flache A' summieren; denn soweit sie auBerhalb der Strombahn liegt, ist ja der sie durch-

setzende Strom gleich Null; diese Teile liefern also keinen Beitrag zu der Summe/
| (j, + J„)„ |

dA
;
es ist viclmehr / | (|, + \v)n I

^'^ = / 1 (1/ + \v)n I

dA'. Wir haben aber jetzt den Vorteil, daB

wir bezUglich der Gl. (196) sagen konnen, daB links iiber eine Kurve s summiert wird,

die den Stromleiter umschlingt, rechts iiber eine beliebige Flache ^4, die von
s berandet wird. (Den Strich an A' konnen wir nunmehr wieder fortlassen.)

Es ergibt sich aus dem Vorhergehenden, daB ein Verschiebungsstrom nur dann auftritt, wenn
es sich um nichtstationare Vorgange handelt — t bzw. G miissen sich ja zeitlich jindern —

*) Diese von Maxwell eingefiihrte Bereichnung erscheint heute nicht mehr zweckmafiig, da man nach
den Ausfiihrungcn von S. 491 etwas anderes daninter versteht.
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far stationarc Strome ist er nicht vorhanden. Je schneller die zcitliche Andcrung statt-

findet, uni so nichr tritt der Verschiebungsstrom hervor.

Die Stromdiclitc des Vprschipbunssstromes konnon wir ptwas anders schreiben, wenn wir

uns daran erinncrn, daQ nach Gl. (50) auf Seite 54

D=e-f 47^^ = ft^-(e-l)e

ist, wo ^ die Polarisation des Diclektrikums bedeutet. Die Dichte |. des Verschiebungsstromes

wird daniit nach Gl. (192)

(197)
4ff dt 4k dl di Ak dl 4n dt

Der erste Sumniand ist die Verschiebungsstromdichte im Vakuum, — =
An dt dt An dt

diejenige im Dielektrikum, die sinngcmaO als Polarisationsstromdiehte bezeichnet wird. Max-

well selbst trng kein Bedenken, das erste Glied als Poiarisationsstroin des Vakuums zu

betracliten , was wir heute fUr nicht mchr zulassi^ halten. da wir in den Volumclementcn des

reincn Vakuums koine elektrischcn Ladungen annehmen konnen. Wahrend fiir das zweite Glicd

- = — die obcn gcgebene anschauliche Deutung (Verschiebung von elektrischcn Ladungen)
dt An dt

zutrifft, fehit cine solche durchaus fiir den Verschiebungsstrom im Vakuum. Es ist also cine

neue Hypothesc , cine allgenicinere Stromdefinition, die hier vorliegt. Sie besagt,

daU jede zcitliche Anderung eines elektrischcn Feldcs f— ^ j einen echtcn

elektrischcn Strom darstellt. der auch die gleichen maKnetischen Wirkungcn
haben soil wie jedcr Lcitungs- und Polarisationsstrom. Diesc Hypothcse ist

das eigentlich Neue der Maxwell schen Elektrodynamik gcgeniibcr der alten

Theorie; sie hat sich als von fundamentaler Bedeutung erwiesen. H. Hertz hat fiir die Richtig-

keit dieser Hypothcse durch seine Entdeckung der elektrischcn Wellen 1888/89 den Nachweis

erbracht.

Dafi dor Polarisationsstrom — magnetische W'irkungcn ausiibt, hat u. a. A. Eichenwald
dt

durch besondere Versuche gezcigt, deren cinon wir nun darlcgcn woUcn. Einc rundc Scheibc 5
aus einem Dielektrikum kann zwischcn zwei Kondensatorplattcn rotieren (Abb. 309). Dicse sind

in zwei voncinandcr isoliertc halbkrcisformige Plattcn 1,2 und 3,4 petcilt, die in der gezeichnctcn

Weise mitcinandcr vcrbundcn und aufgeladcn sind. Dadurch wcrdcn die bcidcn Halften dos

zwisehon ihncii befindlichen Diclektrikums cntgegcngcsctzt polarisicrt. Rotiert das Dielektrikum

zwischcn den Plattcn, so muB es bcim Ubcrgang voni Plattcnpaar 1,2 zu 3,4 seine Polarisations-

richtung umkchren. Dadurch cntstcht ein Polarisationsstrom parallel der Rotationsachse, der

si<h durch die Ablonkunj? cincr empfindlichen Magnetnadcl M nachwciscn liiQt. Eichenwald
hat insbesondrrc gozoigt, dali dor so gemessene Polarisationsstrom proportional (c — 1) ist, wie

OS nach unsercr Darlogung dor Fall scin muB.

"
I

I

O) b)

^

^S^!In\n\\\S^
4 -

-^

Abb. 309. VrrsuchMiiorditiinR xuin Narhwcis d«*r ina^iirtisrlicn Wirkungdos Polarisations-

•(romps im IJinf^i* (a) und Quprschniit (b)
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IV. Kapitel. Elektrisches und inagnetischcs Fehl stationarei Stromc

Als Grsaniter^ebnis kuiincn wir also foststcllen: Fin sich zeitlich audcrndes elektrisches IVId

ist, da es eiiien echten Strom darstcllt, von geschlossencn inagnetischcn Kraftlinicn uni^eben.

Abb. 310 soil dies /nm Austlruck bringpn: Dcr Verschipbuiipsslroni j„
= -^^

, tier von unton
A K dl

^ ^^ -j nach obcn flicBt, ist von rnaj^nctischen Kraftlinicn

nmsehlosscn, dcren positiver Unilaufssinn dcr rochton

Handrcgcl cntspricht. Lcider ist es nicht nio<;lich.

diesc niagnetisclicn Kraftlinicn cxperiinentell durch

Eiscnfcilpulvcr in der iibliclien Wcisc sichtbar zu

machen ; dazu sind die Anderungen selbst stark-

ster elektrischer Felder zu schwach. Wir werden aber

in Nr.55 Versuche kennenlernen, die das Vorhanden-

sein des durch Verschiebungsstrome erzeugten

Magnetfeldes zweifcllos beweisen.
Abb. 310.

Magnctfeld eines Verschiebungsstromes

55. Elektroniagnetische Raumwellen iin Dielektrikum 353

55. Elektromagnetische Raumwellen im Dielektrikum; offener Schwingungskreis;

elektrischer Dipol und sein Strahlungsfeld; Hertzsche Versuche

Only the title of §55 is reproduced here to show that, besides Eichenwald's

experiment presented on the previous page, there are no other DIRECT experi-

ments demonstrating that displacement current generates magnetic field. The

existence of electromagnetic radiation (due to the accelerated motion of the

charges) can be not considered as an experimental confirmation that displace-

ment current generates magnetic field. On the other hand (as Marinov shows

in this book) Eichenwald's experiment is INCONCLUSIVE.
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BERKLEY'S COURSE ON PHYSICS, p. 195, part II by E. M. Purcell

7.12. Der Verschiebungsstrom

Das Vektorfeld
c at

scheint einen Zusatzterm zur

Leitungsstrunidichte darzusteilen. Maxwell wahlte als

Bezeichnungdafurden Begriff Verschiebungsstrom, der

auch heute iukIi vcrwendet wird, ubwolil er sich als niclit

sehr zweckmafSig herausstellte. Genauer konnen wir eine

„Verschiebungsstromdichte" Jj derinieren und von der

Leitungsstromdichtc J untcrsclieiden. Gl. (7.84) sciirei-

ben wir folgt:

rotB = ^(J+Jd). (7.88)

1 dE
womit wir die Verschiebungsstromdichte als ^d = 7~' ^
definiert haben. ^^ ^*

Wir muBten diescn ncucn Term einfiihren, urn die Be-

ziehung zwischen Strom und Magnetfeld fiir den Fall zeit-

lich veranderlicher Leitungsstrome mit der Kontinuitats-

bedingung in Kinklang zu bringen. Besteht der Term mit

Jd in Gl. (7.88) zu Recht, mutt er zu einer neuen Induk-

lionserscheinung fuhrcn, bei der ein sich veranderndes

elektrisches Teld von eiiiem Magnetfeld begleitct wird.

Warum entdeckte Faraday diese Krscheinung nicht? Er

suchte gar nicht danach. Aber es gibt einen tieferen Grund,

warum sich bei Experimenten, wie sie Faraday durch-

fiihrte, keine neuen Effekte im Zusammenhang mit dem
Verschiebungsstrom hatten aufdecken lassen. In jeder

Apparatur, in der vcranderliche elektrische Felder aut

treten, sind zur selben Zeit auch Leitungsstrome, d. h.

in Bewegung befnidliche Ladungen vorhanden. Das M
gnetfeld B in einer Umgebung der Apparatur entspn.
nahezu dem Feld, das man nach dem Gesetz von Bioi
Savart berechnet. Dabei werden die Beifrage zu B in

einem beliebigen Raumpunkt durch die Stromelementt
des Leiters bestimmt, unabhangig von der Tatsaclie. dalj

der Leiter moglicherweise nicht geschlossen ist.

Betrachten Sie z. B. in Bild 7.3 1 den Punkt P zwiscf

den Platten des sich entladenden Kondensators. Jedes I

ment des Leitungsstroms in den Drahten und aul der

Plattenoberfliichen liefert einen Beitrag zu dem Feld

in P gemali dem Biot-Savartschen Gesetz. Mussen wir«
die Elemente des ..Verschiebungsstronis" Jj benicksic*

tigen? Die Antwort ist eher uberraschend. Man kann J^

benjcksichtigen; wenn man dabei sehr sorgfaltig vorgeli

und den gesamten ..Verschiebungsstrom" einbezieht,

wird sein GesamteinfluB bei relativ langsam verander-

lichen Feldern gleich Null

Um zu verstehen, warum dies so ist, beachten Sie zu-

nachst, dafi die in Bild 7.30 durch schwarze Pfeile dar-

gestellte Vektorfunktion Jj die gleiche Fomi wie das

elektrische Feld E in Bild 7.29 hat. Abgesehen davon,
dafi es immer schwacher wird und langsam verschwinde
ist E fast ein elektrostatisches Feld. Daher erwarlen wir

dafi seine Rotation praktisch gleich Null ist. was wied.

zur Folge hat. dafi rot J praktisch gleich Null sein muL

' .;::^ '

zscac Ul,!."^

Bild 7.30. Lcitunjt«lrom (wciftc ITcik) und Vtfi<M.liiH>uiij!!i'ilrnm (%i'liw;ir/c IMi-Hrl.
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Element des

Z' Verschiebungsstroms

Element des f f - ^'^ ^' j|H^^ii"-4;

Leitungsstroms a ... A ^^t^
•.>''

Element des J *

Leitungsstroms \|43^4^ Vl^^i'V?*

r
Element des

Leitungsstroms

Bild 7.31

Bei sich langsam verandern-

den Feldcrn ist der von alien

Vcrschiebungsstromcn hcr-

riilucndc (Jcsamtbcitrag zu

dcm Magnetfcld in irgcnd-

cincm Punkt glcich Null.

Das Magnetfcld in P lal.".t

sich durch Anwendung des

Biot-Savartschcn Gcsetzcs

aiifdcn l.citungsstrom

allcinc bercclinen.

takter formuliert gilt; Wir gehen von rot E = 1 ^K
c at

isund erhalten mit dam Verschiebungsstrom

1 dE
I
= 2~ T~ bei Vertauschung der Reihenfolge der

ifferentiation

rotJd = rot
(lf)

=
h\&'''^^

\ a'B

47rc at'
(7.89)

eser Term ist bei sich geniigend langsam verandernden

Idem vernachlassigbar klein; solche Felder bezeichnen

ir als quasistatisch. Elektrostatische Felder lassen sich

IS den Feldern von Punktladungen aufbauen. Ist Jj

[in ein rotationsfreies Vektorfeld, kann man es iihnlich

s der Oberlagerung von radialgerichteten Stromen er-

!Ugen, die von punktformigen Quellen wegflietkn oder

I punktformigen Senken hinflieBen (Bild 7.32). Das

agnetische Feld einer beliebigen radialen symmetrischen

Stromvertcilung ist aber, iiacli Biot-Savai t borcclinct, aus

SymmetriegrlJnden gleich Null, da es aufier der Kadial-

richtung selbst nirgends eine ausgezeichnete Richtuiig

gibt.

Bei quasistatiscUen Feldern benotigt man demnach

nur die Leitungsstromc als Oucllen des magnctischcn

Feldcs. Anders gcsagt, hatte Faraday mit einer Anordnuiig,

wie sie etwa Bild 7.3 1 zeigt, gearbeitet und das Magnet-

fcld in P z. B. mit einer Kompat^nadel messen konnen,

wiire er nicht uberrascht worden. Er hiitte sich auch

keinen Verschiebungsstrom einfallen lassen miissen, um

sein Mettergebnis zu crkliircn.

Zum Nachwcis dieses ncucn Induktionsclfcklcs bc-

notigen wir rasch veranderliche Felder; die Anderungen

miissen wiihrend einer Zeitdauer erfolgen, die verglcich-

bar ist mit jcncr, die das Liclit zur Ausbreitung innerhalb

der Apparate benotigt. Deshalb gelangcrst Hertz, dessen

Experimente viele Jahre nach Maxwells Entdeckung des

Gesetzes kamen, der dirckte Nachweis.

rinov's note. PurcelTs presentation shows clearly that the Maxwellians do NOT understand
'"'^-*- IS "displacement current". The calculation of the magnetic intensitywhat

y the help of the Biot-Savart law (i.e., by the action of the conduction current) and by

'amc MnErntri.^^nn^^^P^^^®"'^"*
Current" term in Maxwell's equations leads EXACTLY TO THE

:AME NUMERICAL RESULT. These two calculations are TWO FACES OF THE SAME COIN. Any action
jn external currents at point P in fig. 7.31 comes from the conduction currents in the
jonductors and any reaction of the external currents at point P is "absorbed" by the con-
uction currents. There is NO displacement current, both for low and high frequency con-
uction currents. » ^ j
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Displacement Current, A Useless Concept

F. W. Warburton
University of Redlands, Redlands, California

(Received September IS, 1953)

The Maxwell relation, cnr!B = (/i*A)aE/a/+4irMJ, is obtained directly by differentiation
without mention of displacement current. It is also deduced as a consequence of propagation
with speed c, and the form of the expressions chosen for the fields E and H. These methods of
examining retarded action of charge on charge have the advantage over emphasis on continuous
fields that weaknesses of classical theory become evident, and closer correlation with symmetric
propagation theories becomes possible.

'T^HE situation today, regarding the concept
^ of Maxwell's displacement current, is in

some respects analogous to that existing thirty

years ago regarding the fictitious magnetic pole.

Having listened with discomfort in earlier years

to explanations that the fx)le was fictitious,

although it shared the basis of elementary elec-

tric theory equally with electric charge, the

writer resolved with the ardor of youth to do
what he could about it. Perhaps one should not
be less assiduous, in this age of postulates and
invention of particles, in emphasizing the alterna-

tive and more logical description of experimental

facts which is possible with the number of inde-

pendent concepts reduced further by omitting
the displacement current. One contribution to

the pole problem was entitled "The magnetic
pole, a useless concept."' Even when employ-

» F. W. Warburton, Am. J. Phys. 2. 1 (19J4). Perhaps a
better phrase in the title of the 1934 paper and in this 1954
paper would be, "A Worse than Useless Concept"; for the
endeavor has l)cen to ;iid the reader in rett^uixing the
damage done and the delays ma<le by clinging to loose
concepts and by failine to accept or to uw frci-ly I he more
concrete and specific descriptions tA electrical phenomena.

ing J:p/r*''X(mA/i)/r* as a mathematical do

vice for computing magnetic fields outside

solenoid or magnet, the concept of magnetic

pole as a source of field is not so useful as th<

concept that p is simply a convenient symbo
representing the product of current and are.

(magnetic moment) divided by (equivalen

length. Probably a smaller percentage of phys

cists now would denounce the displacement cur

rent as fictitious and obsolete than were willing

to describe the magnetic pole in these term

thirty or more years ago. Yet for a long time,

number of physicists have noted the logi(

fallacy of a loose assertion which persists in

number of books—that a changing electric fieii

produces a magnetic field or that a changinji

magnetic field produces an electric field. The
have preferred to say that a steadily movin

charge produces (i.e., is the source of) both

changing electric field and a steady magnet
field, and that an accelerated charge pr()<hi(<

lK)th a changing magnetic field and an indiKo

(accelerational) electric field.
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The electric field E is by definition the ratio

f the force F on a charge q to the charge

E = F/g. (1)

reduced by another charge q\ either as a result

f relative position only, E, = fTdq/r\ or due

D relative position, velocity and acceleration,

1 E,= -AA, with A^fv'dq'/cr. The field E

hus defined is not something which produces

nother (magnetic) force. It depicts the state

;f affairs in the neighborhood of q' and caused

ly q' in the sense that, when due allowance is

nade for propagation time, the "state of affairs"

las been changed by the presence of q'. If the

hanging electric field were the cause of magnetic

orce, then the definition of E would be inade-

juate. Tacking such an extraneous meaning

)nto E after its definition in Eq. (1), is not con-

lucive to clear thinking on the part of the stu-

ient. On the other hand, showing that a changing

.jlectric field is accompanied by a magnetic field,

Doth related to the presence of a moving charge

l'
at a distance r at a sufficiently previous time

'.-r/c, strains neither the fictitious elastic ether

nor the student's credulity. The concept that

such a charge g' can be the source of both the

changing electric field and the accompanying

magnetic field is the less confusing and is suffi-

ciently complete.

The magnetic field vector B is by definition

the ratio of the transverse magnetic force on a

current element to the product of the current

and its length given by

F=*1XB, (2)

with B set up by a primary current, B = J'i'dl'

Xr/r«, and is not something which produces

another (electric) force. It describes the state of

affairs as measured by the test current tl in the

region around and "produced by" i'. It is well

to remember that in the case of the fixed pri-

mary current and changing mutual inductance

the induced electric field computed from J^Ei-dl

= - {\/c)difB'dS)/dt = - fB'{yXd\/c) = f
(vXB/c)-rfl is literally and identically a com-

ponent of the magnetic force per unit charge,

E = vXB/c, and is not a new force "caused by"

the magnetic force.' To insist that vXB/c or

dB/dt causes Ej not only is redundant but it

introduces serious confusion of ideas. The propo-

sition that a changing intermediary field pro-

duces another kind of field reminds one un-

comfortably of the "ox which began to drink

the water which began to quench the fire which

started to burn the stick which accelerated its

beating the dog which changed his rate of biting

the pig until the pig jumped over the stile."

The magnetic pole and the displacement cur-

rent were reasonable physical concepts before

it became known how well the action of charges

on each other, after the propagation time, re-

places the "lines of force" of magnets and the

"strain in the (solid elastic) ether." Now that

the ether is gone and we do not visualize D in

vacuum as a physical displacement of charge

past the point at which D is computed, retention

of the name "displacement" for D = ^E/4t with

the suggestion that it is needed for Maxwell's

displacement current adds an element of vague-

ness and mystery which is quite unnecessary.

Indeed it is misleading. The student is en-

couraged to believe that the vacuous concept of I

current in space where there are no electrons is J

responsible for the magnetic field between the I

condenser plates, whereas the origin x'y'z' of the

vector T = i{x-x')+}{y-y')+k{z-z') in the

equations used for computing both B and

dE/dt locates the source at the charge q' at x'y'z'

producing both fields at the point xyz.

Developing the relation between the fields

nkdE
curlB = curl/zH = +4ir/ij. (3)

c dt

by determining the space and time derivatives

of H and E, respectively, in terms of the motion

of the charge q' producing both fields provides

this relation no less rigorously than does the

classical procedure of adding the fictitious con-

cept of the displacement current. The similar

useful relation of induced electric field in terms

of space and time derivatives of E and H, for

* For the case of the moving primary coil, the induced

electric field in the stationary secondary coil, Ej- — ^A/c^^

has tho same value aiul !>< a (ompoin'iit of the force per

unit charge vXB/c as computed by the observer moving

with the primary, even if one dislikes to use the term in-

duced electric field for the case of the moving secondary.
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example,

curlE=-
da IdB

c dt c dt
(4)

has not required the concept of a fictitious cur-

rent density of magnetic poles where there were

no poles passing through the jK)ints at which

iR/dt was computed. The more (Jetailed method

of developing Eq. (3) in terms of the motion of

q' shows also the conditions under which either

the time rate of change of induced electric field

is neglected or curlH is arbitrarily extended, an

item usually obscured in the emphasis on dis-

placement current. The method shows further

'that in the contribution of the induced electric

field E, to the space derivatives of E the leading

terms in curlE, are of the same order of magni-

tude as certain terms in divE, which are omitted

in writing divE = 4Tp in the usual classical de-

*'velopment of Maxwell's equations.

A DIRECT DEVELOPMENT OF ELECTROMAGNETIC
EQUATIONS

Using the classical expressions for the scalar

and vector potentials in terms of steadily moving

charges,

4> = J:e'/r, k = 'LeW/cr, (5a)

one finds at once the corresponding expressions

for the electric and magnetic fields, E and H,

1 dA
E-E.-fE.= -V0

c dt

= 2[«'r/r«- e'i'/c^r-eW(' • r)/cV] (5b)

H= curlA = 2cVXr/cr«, (5c)

since the acceleration of e' is f and dr/dt

- — (v'r)/r. Equations (5) are only one set of

} many which satisfy the experimental results for

closed circuits, and the lack of reciprocity in the

classical I^rentz magnetic force using Eq. (5c)

in F" (ev/c)XH indicates that the equations in

this set are incomplete, i.e., H does not represent

all the force on the moving charge «(»A).

Equations (5b) and (5c), of course, satisfy

Eq. (4) for the induced electromolance (emf) in

a closed circuit, as may l)e seen <lirc<tly when
one takes the space derivatives of l.<|. (Sb) and

c dt

the time derivative of Eq. (5c),

divE = 2C04-«'(f'-r)/cV»

+3e'(v'.r)VcV»-«VVcV], (6a)

curlE-=2C0-«'(rXr)/c«r»

-3«'(v'Xr)(v'T)/cV] (61))

IdH
= 2;[-«'(fXr)A«r»

-3«'(v'Xr)(v'T)AV']. (6.
1

By taking also the space derivatives of Eq.

(5c) and the time derivative of Eq. (5b),

divH = 0, (7a)

curlH = 2C3c'r (v' • r)/<:r»- «'v7cr»], {Ih)

IdE
= 2[3«'r(v' • r)Ar»- «VAH]

-t-2[«Vw'Vc'r'- 3«'v' (v' . ty/dr*

-«V(f.r)/c»r»-2cr(v'.r)/c»r»

-e'{dr/dt)/(*r-], (7c:

we see that when one neglects the terms in 1/c

which arise from the induced electric field Bi

Eq. (7bc) is equal to Eq. (3) in free space anc

is the mathematical result of the form of th«

equations chosen to describe the fields, E, and H
If one neglects terms in l/c*, or (preferably

assumes that E in Eq. (7bc) includes inducec

electric field and hence that curlH in Eq. (7b

is to be extended to include terms in l/c", th'

propagation equation in E in the space betweei

charges is obtained immediately by taking th<

curl of Eq. (6bc) and the time derivative o

Eq. (7bc) (extended preferably to (T* terms),

curl'E^VdivE-VE
Id 1 a'E

curlH . (8

c dt c» d/»

This becomes the wave equation in E provide*

it can be shown that the gradient of Eq. (6a) i

zero,

VdivE-0. (9

An easy way to guarantee the condition of Ec

(9) is to assume that divE«0 in Eq. (6a), th

procedure adopted in Maxwell's theory for clec

trk waves in free space. The inlrodin tloii c

terms, resulting from this assuinjjiioii, wliic

compensate for the contribution of induce



137 -

! electric field to divE is discussed in more detail

I
in connection with Hertz's solution below.

I

Continuing the development in terms of sta-

I

tionary and moving charges, we find in the usual

I

way the values of divE in a body of charge

density p and curlH in a wire carrying moving

charges with mean current density j . If n' is

the number of conduction charges e' per unit

length in any cross section A5, n'e'v'/c= Li'

.

Then i7= M'fdz sin^/ (r'+z') ; and

curlH= lim
/H^fl

Ai' '•^-r rdzdl 4TAi'=—
I I

= = 4,rj'. (10)

A5^o J-., (r^+z^)^ AS

Extensions to include the permeability n and the

dielectric constant k are made as usual by re-

stricting e' and i' to conduction charges and cur-

rents, so that the net (conduction and polariza-

tion) charge becomes e'+ep=e'/k, and the total

(conduction and Amperian) current becomes

i'-\-iJ = ni\ Thus, Eq. (7bc) and Eq. (10) are

represented by Eq. (3) as extended to include

E.- and terms in l/c* in both curlB and dE/dt.

Also Eq. (4) must likewise now include E», while

divE = 4Tp/^, (11)

provided one makes the remaining terms (in

divE,) vanish in Eq. (6a). Equations (3), (4),

and (11) as thus extended and restricted then

yield the propagation equation in E in dielectric

and magnetic media.

The somewhat unsatisfactory logic of the

arbitrary extension of cur\Il = dE/cdt to include

induced electric field E,- may be avoided by a

method used in the next paragraphs in dealing

with another case of redundancy of concepts.

The extension of divE, = 4irp/^ to include the

radiation part of E« is retained however to pro-

vide a restriction justified on a different basis

while leaving the equations in the Maxwell form.

The concept that both the fields E and H, and

the potentials <t> and A are propagated with speed

v= c/{nk)^ is redundant and unnecessary. Prop-

agation of potentials alone is sufficient and

represents more directly the transfer of energy

by radiation. What meaning can be associated

with the wave propagation of E save the ability

to give a charge e an acceleration when the

"E-wave" reaches e? Field E as a "moving force"

on e has no meaning until it reaches e. The
ability to exert force on e when arriving at e

after the propagation time is an attribute of the

propagated potentials, hence it is unnecessary

to insist on any accompanying E wave. Economy
and clarity of concept are thus provided by treat-

ing the propagation of potentials only, and find-

ing E and H at the desired place and time by
taking the appropriate space and time rates of

change of the jx)tentials. Both <f> and A may be

regarded as expressing the aggregate energy

transferable to a statcoulomb of electrons e,

whether the energy be transferred in a manner
best described by quanta or by wave motion or

both. There is very little exact direct experi-

mental evidence for the magnetic field accom-

panying the electric field as such, and much
more direct evidence for propagation of elec-

trical energy. Assuming the equations of prop-

agation of potentials

V20-(l/v')aV/a/* = C, (12)

V«A- (l/t;2)a2A/d/» = K, (13)

determining C= —Aicp/k and K=— 4T/ij from

the steady-state conditions, and deriving the

relations between the potentials and between the

fields, Eqs. (14) and (15) below, provide the

set of Maxwell equations quite as rigorously

and with no more assumptions than does the

conventional procedure of deriving Eqs. (12),

(13). The experimental evidence more directly

supports the assumptions made, while the "dis-

placement current" recedes into the background.

Equation (3) becomes simply a derived relation,

Eq. (15), between the fields. This procedure

uses E^of Eq. (5b) in Eq. (11). Then comparison

with Eq. (12),

13 1 dV
-divE=-V0-^ divA=-4Tp/i!r = V»0

,

cdt V* dl*

results in the condition relating the potentials,

c d<f> nk d4>

divA= —
v^dt c dt

(14)

the last step, identifying v= c/{tik)^, obtained

from the steady-state boundary condition by
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taking space and time derivatives of Eqs. (5a)

including k and /x explicitly. Next combining

Eq. (5b) with Eq. (13) results in

V«A-VdivA-curPA= 4tmJ

yik d<t> fikdE
« V 4tmJ.

c dt c dt

and adding the condition, Eq. (14), yields the

condition, [Eq. (3)3,

tikdE
curPA=curlMH = +4ir/ij (15)

c dt

between the fields, without any need for calling

k(dE/dl)/4rc a displacement current density.

The development of Eqs. (14) and (15) from

Eqs. (12) and (13), adds the single concept of

propagation assumed in Eqs. (12) and (13),

to replace the two usual assumptions, curl/txH =
(nk/c)dE/dt, Eq. (3-15), considered either as a
physical displacement current or as a mathe-
matical term added to satisfy the continuity

equation, and d\vA= - (nk/c)d<f>/dt, Eq. (14),

the additional assumed relation between the

potentials. Equation (14) now appears as merely

a relation between the potentials which is a
consequence of the form these potentials take,

whether propagated or stationary. Equation
(3-15) now appears likewise as simply a relation

between the fields which is unchanged by the

equations of propagation. Field E includes the

electrostatic field E, and the part of the induced

electric field E, effective in radiation. It permits

the distinction between Eq. (15) for the radia-

tion part of E,- and Eq. (7bc) for the quasi-

stationary E<.

It is apparent that the use of divE = 4irp/;fe,

neglecting terms in l/c» in Eq. (6a), which are

of the same order of magnitude as those needed
and used in Eqs. (6bc) and (5b), is a restriction

on the propagated field E which is not present
in the induced electric field expressed as negative

time rate of change of vector potential A » e'y'/cr.

Furthermore, it is clear that it is this restriction

and the neglect of the terms i'-r/c*, v'-r/c, which
insure that the components of velocity ' and
acceleration f parallel to the direction of prop-

agation are ineffective. To demonstrate the

point one need only show that a potential term
not present in the forms of 0. and A, is introduced

by use of divE = 4Tp/ife, and that this added
potential term yields directly terms in E which
cancel these terms in E,. This cancellation of

the terms in f r and v'r is the process by which
the insistence of their neglect in writing divE
= 4xp/k is satisfied. For example the well-known

Hertz solution* of Eqs. (12) and (13) for an
oscillating electric dipole is obtained by use of

spherical coordinates with axes oriented so that'

the vector potential of a moving charge is ^4,

and thus depends only on r. A solution of Eq.

(13) is then found in the form rA,=f{t— r/c), a
function of r and / only. When boundary condi-

tions are added the solution becomeSi4, = p(/ — r/
c)/cr, where p, the electric moment of the dipole,

is a "retarded" function of (t— r/c), while r is

not considered a function of /. Substituting this

in Eq. (14) (which is the direct result of the

neglect of terms in divE, by setting divE = 4Tp)

and then integrating for 0, one obtains </> = </>, -f0,
with a new scalar potential ^j = p(/ — r/c) cosd/cri

= A,cos6 in addition to the extended electro-

static potential <t>,^p{t—r/c) cosd/r*. The radial

component of the gradient of this added potential

(£,),- -d0,/ar-[^(/-r/c) cosd/c^r

-{p{t-r/c) cosB/cr*'], (16)

compensates the radial component of the in-

duced electric field,

(£.).- -^(/-r/c)cos^/c«r. (17)

i.e., the f'-r term. Also, divEj- -div(E,-f E.)
cancels both the v'-r term, 2pcos0/cr*, and the

f r term, -p cosd/ch'*, in div(E.-fE.) when they

are expressed as functions of / — r/c.

Terms in v'*/c* are neglected in the classical

magnetic force of one moving charge e'(v')

acting on another charge «(v). It is interesting

that this factor appears in divE,, in use of

dr/dt" —y'-r/r, only to be neglected again in

the classical dipole radiation.

As we have seen, the transverse nature of E
in the radiation zone is assured formally by re-

taining divE»=4irp without a physical reason

therefor. The physical reason is supplied by
ballistic theory which accounts for v'r = and

• Abraham-Becker, Classical Electricity and Magnetism
(Blackie and Son, London, 1932), p. 223.
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r= due to mix-up-in-phase* the propagated

rticles (or influence) separating from the

ctron-proton dipole source with speed c, hav-

velocity c+f/ ahead of the electron e' and

locity c—Vr' behind it and not arriving at e

th simple harmonic impulses. Thus, we see

jt closer study of details, including now Bal-

tic theory which accounts for electromagnetic

opagation,' can account also for the great

ccess which the classical approximation, lead-

l to Maxwell's theory, has experienced.

COMPARISON WITH CLASSICAL THEORY

Let us see now how closely Maxwell's formula-

»n of his theory in terms of displacement cur-

it corresponds to the steps (5abc), (6abc),

abc), (8), (9), (10), (11) in terms of motion

charges. Maxwell* stressed electric polariza-

m as consisting of electric charge Q displaced

» the dielectric within a condenser, in re-

onse to an equal conduction charge trans-

red by the applied electromotance along the

ternal wire, such that the surface density of

is displacement charge Q is D^kE/^-K. He
\ not clearly distinguish this from the physi-

1 polarization charge density P=D—E/\r
{k— \)E/4T due to charges displaced within

e atoms and which is equivalent to net charge

r unit area displaced across the dielectric, nor

cl he note that P approaches D only for the

nductor {k= «3,E = 0), and that P approaches

ro for vacuum. In Sec. Ill, Maxwell asserted

at "according to C^is] theory all charge is the

sidual eflFect of the polarization of the dielec-

ic." It is evident, as Jeans recognized,' that

axwell's displacement of charge cannot be

dinary charge and that Maxwell's concept

xromes unnecessary for the development of the

leory. Yet Jeans and others use Maxwell's

:otal current," \j''-^ik/Axc)(dE/dt)yS.

The development of classical electromagnetic

leory, as exemplified by Maxwell and Jeans,

•ts its case on the use of the Lorentz force,

v/c)XcVXr/<:r*; and success of classical the-

« F. W. Warburton, Phys. Rev. 69, 40 (1946).
• M. J. S. Dewar, Phil. Mag. 38, 488 (1947).

•J. C. Maxwell, Treatise on Electricity and Magnetism
Clarendon Press, Oxford, 1940), third edition. Vol. 1, sec-

5ns 60, 75, 76, 11 1, Vol. 2, Sec. 608 IT.

' J. H. Jeans, Electricity and Magnetism (Cambridge Uni-
jrsity Press, Cambridge, 1923), pp. 155, 511.

ory despite its drawbacks is usually considered

to justify use of this nonreciprocal force formula

for moving charges. This formula was developed

for the action on an electron by a magnet, now
believed to consist of closed AmpMjrian currents

due to electrons rotating and spinning in closed

paths, and has been verified for the action of a

closed primary current on a moving electron,

but not for an unclosed primary current.' The
relations ^H • d\ = Avt and rurlH = 4irj' are valid

with current traversing a closed path and with

current density j' uniform over a small volume

not near the ends of a uniform current. As these

formulas have not been verified for unclosed

primary currents, it is to be expected that they

should yield div curlH = = 47r flivj' as they do,

characteristic of a current following a closed

path. Circuits ending on condenser plates are

thus not completely described by these classical

relations. Instead of taking this result as an

additional indication of the inadequacy of H
and the incompleteness of cvXH/r for H pro-

duced by charges moving in unclosed paths,

Maxwell and his followers chose to emphasize

the etherial displacement current. The time rate

of change of an electric field between condenser

plates was assigned the concept of a current and

added to the conduction current to form Max-
well's "total current," which satisfies the equa-

tion of continuity and div curlH = div(4irj'

4-^E/c)=0, and results in Eq. (3) which corre-

sp>onds to Eqs. (7bc), (10). The use of the non-

reciprocal force (ev/c)Xc'v'Xr/cr', which be-

comes equal to the reciprocal force for a closed

circuit in «'v' acting on a moving charge «v, was

formally justified by the Ixilief that "all circuits

are closed." But the question of the contribution

of each electron tf'v' in the prinmry cin^uit to tho

magnetic force on the electron cv, was left

unanswered. Only the expression for the total

force on «v due to the whole closed primary

circuit was justified.' And scientists, ever ready

to embrace a new concept, evidently failed to

remark that Eq. (3) expresses the relation be-

• One cannot, of course, accept as proof of the validity

of the Lorentz force any case in which any of the reciprocal

formulas of the Ampere-Weber-Riemann type can also be

used, for the Lorentz force is incompatible with these for

unclosed circuits. Very definite proof of the superiority

of the reciprocal forces is shown in Dunton's circuit

breaker [Nature 140, 245 (1937)1 and in Cleveland's

rectangle [Phil. Mag. 21, 416 (1936)].
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tween H and the rate of increase of electrostatic

field of a moving charge, even if H should be

inadequate or have no meaning at all.

We should note that the classical expression

div(4TJ'+^E/c) = devclo|)cd in the usual way
for the electrostatic field in a condenser in terms

of current density j' omits variations in the in-

duced electric field E„ just as docs neglect of

the c* terms in Eq. (7c). The extension of Kq.

(3) to include the induced electric field in E, is

then a pure assumption that the electrostatic

field is inadequate to satisfy Kq, (3), and that

the addition of the induced electric field is

needed, this despite the fact that Eq, (3) was
set up in terms of electrostatic field. And it is

rarely made clear that Eq. (3) docs not repre-

sent an accurate relation l)etwecn the unex-

tended B = curlA of quasi-stationary states, Eq.

(7b), and the expanded E including E„ Eq. (7c).

Equations (11) and (9) substituted in Eq.

(8), yield the wave equation in E. An additional

assumption, Eq. (14), is needed for deriving the

equations for propagation of the potentials
<f> and

A. These steps represent the classical procedure

whether {U/Atc) (dE/dl) is considered a physical

displacement current or whether it is simply a
term added to satisfy the continuity equation

and to build up a self-consistent set of equations

for the extended E. The former case suffers a

bit more unsatisfactory logic than developing

Eq. (8) from Eq. (6bc) and Eq. (7bc) which
contains 1/c* terms; while the latter case es-

capes this weak development only indirectly by
assuming that the field E satisfying the Maxwell
equations is the correct one, and hence that the

quasi-stationary induced electric field, E<= —dA/
cdt is incomplete or includes too much. The
weak link then appears, in most presentations,

in that the reader is not forewarned that the r

component of E, (Eq. 17) is not to be used even
in low frequency ac and transient currents since

JLtiiiB. compensated by the r component of Ej,

(Eq. 16). As alternating and transient currents
are made up of oscillating difwles, literal ac-

ceptance of the extended E of the Maxwell
equations as the only correct E requires the

cancellation of the accelerational p term (£,),
»n Eqs. (16), (17), even near the source where
»*<«<. On the other hand the fact that quasi-

•tationary states are ordinarily siitisfactorily

I
described in terms of dA/dt without mention
the cancellation of (£,), by d<f>t/dr indica

that E, is not necessarily thus restricted in deal

ling with alternating and oscillating primar
currents.

In each of the two forms of classical theon
mentioned above emphasis is placed on tin

formal extension of divE to include E,, withou
apparent recognition that this supports the pre

diction of the reciprocal theories*' that th«

r component of the induced electric field E. uset

in quasi-stationary states need not be effect iv«

in the radiation zone. In other words the (par

tial) success of the Maxwell theory, which in

eludes the nonreciprocal Lorentz force and th<

arbitrary extension of E used in Eq. (3) anc

Eq. (11), should not be construed as evidena
against the nonlocalized reciprocal ballistic the
ories which can describe radiation also by as
sumption of propagation of potentials:

SUMMARY

The concept of a displacement current where
there is no flow of charge, although it appearec
useful at the time it was invented, was soon

found unnecessary. The approximate relation

curlB//i = ^E/c is a consequence of the form ot

the equations representing H and E. This rela

tion is assumed exact when H and E are ex-

tended to include propagation in the classical

development of the retarded fields and poten
tials. This relation is found unchanged but be-

comes of secondary importance when assuming

propagation and deriving the relations between
the potentials and between the fields. In both

methods the theory gains noticeably in con
sistency when such an extraneous concept as

displacement current is eliminated from this

relation of B and dE/dl. The concept of dis-

placement current is a handicap because il

takes attention off the retarded action of charge

on charge and the conditions which guarantee
the transverse electric field in the radiation zone.

Details suggestive of ballistic emission, which
are ordinarily ignored in classical theory, become
evident when emphasis is taken off the sinoothed-

over field theory and more attention is placed

on the action of charge «' on charge e (after the

pro[)agation time) in terms of which the poten-

tials and the fields are defined.
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Displacement Currents and Magnetic Fields
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The methods of calculating fields due to quasi-steady currents in closed and unclosed circuits

are reviewed. It is emphasized that it is sufficient to apply the Biot-Savart law to all the

moving charges and to ignore the vacuum displacement current. Attention is drawn to a

basic error in the widespread practice of treating a circuit containing a capacitor as though

the fringing fields could be ignored and the displacement current replaced by conduction

currents confined to the gap between the plates.

1. INTRODUCTION

URPRISINGLY many textbooks of physics

contain misleading or erroneous statements

bout the magnetic effect of electric displace-

lent currents. To focus attention on the type of

lisconception that is involved, let us consider

he following problem: Suppose that we charge

r'O parallel conducting plates so that they carry

qual charges of opposite sign ; between them

here is an electric field. Now imagine that we

urn on a strong x-ray source and irradiate the

ir between the plates. The air in the gap be-

omes ionized and the ions move, carrying

lectric charges from one plate to the other,

hereby discharging the plates. What is the

nagnetic field at a point, say P, outside the

)lates? (Fig. 1)

Certainly the movement of the ions produces

L magnetic field at P. It is sometimes argued

hat, in addition, as the plates are discharged,

he changing electric field between the plates,

hat is, the displacement .current, produces a

nagnetic field at P which is equal and opposite

:o that produced by the movement of the ions;

it is thus predicted that the resultant magnetic

field is zero. This is incorrect. The movement of

the ions produces a magnetic field at P, and

that is the field. It is not canceled or diminished

by anything else.* Planck expressed this clearly

many years ago when he wrote,* ".
. . even in

• On leave from the University of South Carolina.

t Permanent address: Physics Department, Tufts Uni-

versity, Medford, Massachusetts.

X The work of the Science Teaching Center is supported

by a grant from the National Science Foundation.
• Any conduction currents which flow in the plates, of

course, also contribute to the magnetic field.

« Max Planck, translated by H. L. Brose, Introduction

to Theoretical Physics (MacMillan and Company, Ltd.,

London, 1932), Vol. Ill, p. 197; see also W. T. Scott, The

the case of unclosed currents the magnetic in-

tensity of the field is calculated from the vector-

potential of the conduction currents without

regard to the displacement currents. ..."

(Planck is here dealing with situations for which

c is the same everywhere.)

We will return to this "leaky capacitor" prob-

lem later, but first let us examine more generally

the role of the displacement current in such

problems.

2. CALCULATING THE MAGNETIC FIELD

There are several equivalent methods by

which the magnetic field can be calculated. For

quasi-steady conditions, that is, ignoring radia-

tion effects, B can be calculated, using the Biot-

Savart law, from a knowledge of the real currents

alone :

MO /•J(r')x(r-r')d/
B(r)=— /

. (1)

This is one method.

A second method is to use the Maxwell

equation

curiB=/ioa+i)). (2)

This equation can be obtained by taking the curl

of Eq. (1), provided that quasi-steady condi-

tions are assumed.' If Eq. (2) is integrated over

a Stokes surface bounded by some closed coOrt..

tour, we have the familiar result .1;

(f>
B-Jl = Mo/ a+i>)-^s. (3)

Physics of Electricity and Magnetism (John Wiley & Sons,

Inc., New York, 1959), p. 304.

»See, for example, Arthur Bierman, Am. J. Phys. Z9,

355 (1961) ; J. D. Jackson, Classical Eiectrodynamics (John

Wiley & Sons, Inc., New York, 1962), Sees. 5.3, 6.3.
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B FIELD Combining these, and using rf^= —ds siniJ/r, we
liave

Fig. 1. Magnetic field surrounding the "leaky capacitor."

This integrated form then allows one to make
the statement that the line integral of B around

a closed loop is e()nal to the total flux of real

current plus displncement current through the

loop. We have here what we may call the general-

ized form of Ampere's circuital theorem. In this

way of stating the result, the inclusion of the

displacment current is essential for obtaining

correct answers.

It may Ije instructive to illustrate the equiva-

lence of these two methods with the following

specific and basic example: Consider a current

/ flowing over an infinitesimal line segment <Is

(Fig. 2) with accunmlation of charges —q and
-\-q at the ends of the element.

Let us calculate, by means of the circuital

theorem, the magnetic field at a point P, whose
coordinates are ir,0) with respect to one end of

the element. Given the ol)vious synnnetr\- of

the problem, we choose as the boundarN line / of

our integration a circle through J\ of radius

r siniJ, with its center on the a.xis defined by ds.

The surface of integration on the right-hand side

of Eq. (3) can l>e ain surface bounded by the

contour.

Suppose, first, that we take a surface 5 that

does not intersect the current element. Then the

J term in Fa\. (3) vanishes, and, ignoring re-

tardation cfTects, we have,

j 6(+„-r/S=j7(t-«osi?)

f D-dS = \q siri^ds/r.

I
The circuital theorem then gives us

that is

2xr sini?5,= (n,iq/2){sin^ds/r),

5,= 0io/4T)(/sint?rfV'). (4)

This is at once recognized as the result obtained

by applying the Biot-Savart law to the real

current flowing in the segment ds.*

It can be easily verified that if we had used a

surface S', intersecting the current element, the

J and D would have combined to give the same
result.

The above example of the equivalence of Eqs.

(1) and (3), though simple, is impKirtant, because

any electrical circuit, whether it be closed or

open, can be represented as a combination of

such current elements. And the currents in suc-

cessive elements can be different, thus allowing

for the accumulation of charge at particular

places in the circuit, as, for example, on the

plates of a capacitor.

3. CIRCUITS WITH CAPACITORS

We consider now a parallel-plate capacitor

l^ing charged by a current J [Fig. 3(^a)]. Le;

the capacitor have circular plates of radius /

and separation d, and suppose that we wish t<

find the magnetic field at a point P, lying just

outside the plates on the mid-plane between

-U-y"

'-...U.-''
FiC. 2. Magnetic field due t«» a nirrrnt element.

* For exrellenl further <liwussi<»n, see E. tV Cnllwiil:,

Thr Fundanimlals of F.lrfiro- .htaftirhsnt (Cand»ri<lce I'ni-

verwiy I'rei^s, New V«»rk. VH^). |»|». \A^ II.
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'iG. 3. (a) Capacitor with fringitig fields, during charging;
(b) current flow in internally shorted capacitor.

hem. The first feature to be noted is that the

ield at P is certainly less than would be the case

f the real current / were continued between

he plates. For suppose we draw a Stokes surface

) as shown, having as its boundary a circular

oop through P with its center on the axis of

yinnietry. This surface will be threaded in one

iirection by the real current /, and in the oppo-

;ite direction by lines of D. If the capacitor plates

vere shorted, without changing the size of /,

;he potential difference between them would

)ecome constant, and the lines of D would

lisappear. Thus the net flux of conduction plus

iisplacement currents through the surface S, and

lence the field B, is less in the first case than in

he second. But how much less? To say (as many
extbooks do) that the difference is trivial, being

Jue merely to the small fringing fields, covers

ip a vital feature: the difference corresponds

precisely to the missing part of the real-current

:ircuit.

A closely related situation is the internal dis-

:harge of a capacitor, and we believe that this

example is of particular value in exposing the

basis of some of the misconceptions regarding

displacement current. In Fig. 3(b) we show our

:apacitor being discharged by a shorting wire

between the plates. The general pattern of cur-

rent flow is shown by the arrows. Again we
oiisider a circular path through all points such

s P, distant R (approximately) from the axis

)f synunctr)', but this time wc take our Stokes

surface to be the plane of the circle. The cir-

cuital law tells us that

rRBi = yiIl+ [ D-rfsY

where / is the total current flowing in the shorting

wire. Hence

Bi={nd/2irR)^{p.,/2xR)t- dS. (5)

We thus have the magnetic field formally ex-

pressed as the algebraic sum of two terms: the

field of an infinitely long wire carrying the

current /, and the field due to an oppositely

directed flow of displacement current. The usual

elementary discussion of this result consists in

saying that, if fringing effects are ignored, the

two terms on the right-hand side of Eq. (5) are

equal and opposite, and hence the external mag-

netic field is zero. This is a mistake in principle.

It reciuires that the electric field be entirely

confined to the region between the plates; but

this in turn requires reducing the gap between

the plates to zero, thus eliminating the capacitor

altogether. If we analyze the problem from the

standpoint of the Biot-Savart law, then, as

Fig. 3(b) shows, the real currents in the capacitor

plates and the shorting wire will cooperate to

give a nonvanishing field at P, and its value

will be given approxiiuately by

Bi^(no/4^)(Id/R-'). (6)

It is no surprise to discover that the actual field

Bi, as given by Eq. (6), is of the order of d/R
times the first term on the right-hand side of

Eq. (5).

4. THE LEAKY CAPACITOR

VVe have discussed the two most familiar

methods by which one can calculate the luagnetic

field in the neighborhood of a circuit containing

a capacitor. The relationship between them can

be further illuminated, and the importance of the

fringing field emphasized, by the following

considerations, which we will apply to the leaky

capacitor problem with which vve began this

paper.

Ixiuations (2) and (3) show clearly that the

displacement current density D is equivalent to
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Fig. 4. Effective current distribution due to

D in discharge of leaky capacitor.

a real current density, say J/>. Let us then re-

place D everywhere with Jp (Fig. 4). We could,

in principle, calculate the contribution of the

current field Jn to the magnetic field at P using

the Biot-Savart law, Eq. (1). The result is,

however, zero; this means that the Biot-Savart

contribution from that portion of Jo which lies

"between" the plates is exactly canceled by the

contribution from the fringing Jp. One way of

seeing that the Ju distribution produces no mag-

netic field is to recognize that B is given by*

po rcurlj(r)
B(r =— / —dr'

AwJ r-r'|r-r'|

Hence if J in this equation is Jo, and thus ex-

pressible, for quasi -steady situations, as the

gradient of a scalar, the curl of J is zero and the

integral vanishes. This result is implicit in

Planck's statement quoted earlier. Thus all that

• See, for example, S. J. Raff, Am. J. I'hys. 26, 454 ( 1958).

remains is the Biot-Savart contribution from

the original real currents—that is, the motion

of the ions.

5. CONCLUDING REMARKS

It is not at all our intention to seek to di

minish the importance of the displacement

current in electromagnetic theory. In particular,

the treatment of electromagnetic waves would

be absurdly complicated if the fields were always

referred back to the motions of real charges

And even in many circuit problems it is mucli

simpler to compute magnetic fields from the

circuital theorem than from the Biot-Savart law.

We have, however, sought to make two main

points. The first is to emphasize that, in all case'^

of quasi-steady currents, be they closed or un

closed, the magnetic field can be calculated b\

applying the Biot-Savart law to all the moving

charges in the system. The second is that, in

calculating by the alternative method of the

circuital theorem, in which both conduction cur-

rents and displacement currents are included,

one must be sure to avoid appro.ximations that

are basically incompatible with the special fea-

tures of the system being investigated.
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Maxwell's reasons for introducing displacment current are considered. His published works

disclose no arguments based upon symmetry, but emphasis on the symmetry of Maxwell's equa-

tions with regard to electric and magnetic fields is found in Oliver Heaviside's work on electro-

magnetic theory.

MATHEMATICAL symmetry and beauty

have become important considerations in

twentieth century physics, both in creating new-

physical theories and in elegantly connecting

symmetry with conservation laws. An early use

of such considerations in developing a new theory

is sometimes attributed to James Clerk Maxwell.

Norman Campbell says^: "Suppose you found a

page with the following marks on it—never mind

if they mean anything [Maxwell's equations

without displacement currents on the left, with

displacement currents on the right]. I think you

would see that the set of symbols on the right

side are 'prettier' in some sense than those on

the left; they are more symmetrical. Well, the

great physicist, James Clerk Maxwell, about

1870, thought so too; and by substituting the

symbols on the right side for those on the left,

he founded modern physics and, among other

practical results, made wireless telegraphy possi-

ble." Similar statements also occur in more recent

sources.-

In the classroom it is customary to stress the

symmetry of Maxwell's equations; one can even

allow a class to "discover" the displacement

current, as Campbell indicates that Maxwell did.

But does this pedagogically useful device actu-

ally represent the historical reasoning in the

introduction of the concept? The set of histor-

ically accurate events and the set of pedagogi-

cally useful material, while certainly possessing a

nonempty intersection, are not identical sets. By
now the physicist and the historian of science

are painfully aware of the facile flowering of

historical legends in the sciences. Our purpose

* Written while a National Science Foundation Science
Faculty Fellow at Harvard University.

' j\. R. Campbell, Wliat Is Science? (Methuen and Com-
pany, Ltd., London, 1921), pp. 155-150.

^ E. Rogers, Physics for the Inquiring Mind (f'rinceton
I niversity Press, I'rinceton, New Jersey, 1960), p. 471.

here is to try to determine the historical events

underlying Maxwell's introduction of displace-

ment current. First, we see what Maxwell has to

say concerning the displacement current, then

we examine some of the secondary sources and,

finally, we try to draw some conclusions.

THE THREE MAJOR PAPERS

Maxwell's work on electromagnetic field the-

ory is published primarily in three major papers:

"On Faraday's Lines of Force" (1855-1856),

"On I'hysical Lines of Force" (1861-1862), and

"A Dynamical Theory of the Electromagnetic

Field" (1864). The papers show a progressive

development of Maxwell's thought. The line of

development has been reviewed by Whittaker''

and Gillispie^ so a brief summary suffices here.

As the title indicates, the first paper is based on

Faraday's work, particular!}' its extension to

mathematical structure. The second paper em-

ploys an elaborate mechanical model of rotating

cells and contains all the essential mathematical

results in twenty equations in twenty unknowns.

The third paper is definitive—the model is aban-

doned, the equations are collected together (in

Part III), and the term "electromagnetic field"

is introduced.

Now we wish to determine what each of these

papers says about the displacement-current

term.* In I the displacement current does not

appear. The "curl H" equations occur with only

the conduction-current term on the right side of

» E. T. Whittaker, A History of the Theories of Aether and
Electricity (Longmans Green and Companv Ltd., London,

1910), Isted.

*C. C. Gillispie, The Edge of Objectivity (Princeton

University Press, Princeton, New Jersey, 1960).

'For brevity the papers are called I, H, and U\. Page

numbers for the papers refer to The Scientific Papers of

James Clerk Max-well, edited bv W. D. Niven (Cambridge

University Press, Cambridge, England, 1890). Vol. L

AMERICAN JOURNAL OF PHYSICS, 31, 854 (1963;
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y rJooimv 855

the three equations. (It should be noted that

this name is used here only for convenience.

Maxwell does not use this notation in I, 11, or

III.) Immediately after the equations, he siiys':

"We may ol>serve that the alnne e(|uations t»ive

by differentiation

daJdx-\-dhJdy-\-(lcJdz = 0.

which is the equation of continuity for closed

currents. Our investigations arc, therefore, for

the present, limited to closed currents; and we
know little of the magnetic effects of any currents

which are not clost"d." lie then drops this and

proceeds to other matters.

The displacement current <KCurs for the lirst

time in II.' He refers to the displacement of

electricity in each molecule Ix'cause of an electric

field applietl to a dielectric, as measured by the

electric displacement. "The effect of this action

on the whole flielectric mass is to produce a gen-

eral <lisplacement of the electricity in a cei'tain

direction. This displacement does not amount to

a current, because when it has attained a certain

value it remains constant, but it is the commence-

ment of a current, and its variations constitute

currents in a" |M)sitive or negative direction, ac-

cording as the displ.icement is increasing or

dinu'nishing." A few pages later he uses this

conclusion in IVo|)Osition XIV, "To correct the

e<|uations (9) of electric currents for the effect

(Uw to the elasticity of the medium ... a varia-

tion of disphicement is e(|uivalent to a current,

this current nuist l)e taken into account in

ec|uations (9) an<l added to Qthe conduction

current]. ..." Then he states the e(|uation of

continuity with time-<lerivative term.

As already indicatecl. III is in many ways a

more |>olislied an<l elegant version of II. Among
the twenty equations of the electronuignetic

field are those constructing the "true" currents

b>- addition of the displacement currents and

conduction currents. "li^lcctrical displacement

consists in the opposite electrification of the sides

of a molecule or |Kirticle of a Inxly which may or

may not Ik* accompanied with transmission

through the InnIv . . . the variations of the

ekrtrical displaienient nuist Ik* added to the

currents />, 7, r to get the total motion of i-lec-

'Ki-f. S, |i. I'M.

tricity. . .
."• The equation of continuity is also

one of the twenty equations, not deduced here

fronj the otiiers. It is worth noting that* in III

the curl H equations do not explicitly appear with

a time derivative of displacement in the etpia-

tions, for the e(|uations of true currents are

stated as separate ecpiations; this is in contrast

with II.

A TREATISE ON ELECTRICITY AND
MAGNETISM

The Treatise ap|)eared in three editions, 1873,

1881, and 1892. With regard to displacement

current, all the editions are almost identical;

Maxwell only revised the first part of the second

edition. In general, the Treatise is similar in tone

to 111; the fundamental e(|uations are gathered

together in the secon<l volmne ahuost as in III.

In the first volume. Maxwell already hints at

the current in a discussion of electric displace-

ment.' "When induction takes place in a ilielec-

tric, a phenomenon takes place which is ecpiiva-

lent to a displacement of electricity in the direc-

tion of the induction. . . . Any incre.ise of this

displ.icement is equivalent, during the time of

increase, to a current of )K>sitive electricity from

within outwards, and any diminution of the dis-

placement is eipiivalent to a current in the op-

|H)site direction." Whittaker'" apfx^ars to have

overlooked this passage.

One new element d(K>s emerge in vohune two;

Maxwell states expli<itly that the <lisplari-ment

current is a new contribution." "One of the chief

IKJcularities of this treatise is the (hM'trine which

it asserts, that the true electric current C", that

on which the electromagnetic phenomena de-

jiend, is not the s;»me thing as R, the current of

conduction, but that the time variation of I), tin-

electric displacement, must be taken into account

in estimating the total movement of electricity,

st> that we nnist write, C-I<-\-I) (l-l(|uation of

True Currents). ..." Just before this," he h«i8

written the curl H equation with a current in it;

• Kef. 5, r>.
5.S4.

•J. C. Maxwell, A Treatise on EJaUicity and ManHcliitn

(().\f«»nl UiiiviTsily Press, Oxford, KnKlaiul). \<>l. F, 1st

I'll., (187.^), p. \M, 2iul tMl. (I««l), p. I.S4: .<r.l r<l. (1892).

p. K>6. The situiid and third CHliliiiiis iisv KliKlUly dillurcnl

IrriiiiiiulitRV.

'•K. I. Uhill.ikrr. Kd. .i, p. .inn.

"I. C. Maxwdl. Ktf. 9, II, Ui i^l., p. IM, iiid .d . p
2M.
"N.f. •). |vi ,d, p. 2il: 2Mdrd. p. 2.Vt.
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111' points out (hat this implies zero divergence

lor the current and so closed circuits. "This

equation is true only if we take ;/, v, and w as the

components of that electric flow which is i\uc to

the variation of electric displacement as well as

to true conduction." He continues, "We have

very little exi)crinienlal evidence relating to the

direct electromagnetic action of currents due to

the variation of electric displacement in dielec-

trics, but the extreme difficulty of reconciling

the laws of electromagnetism with the existence

of electric currents which are not closed is one

reason among many why we must admit the

existence of transient currents due to the varia-

tion of displacement. Their imix)rtance will he

seen when we come to the electromagnetic theory

of light."

MAXWELL'S OTHER PAPERS AND LETTERS

In the second part of a short pa|X3r, "On a

Method of Making a Direct Comparison of

Electrostatic with Electromagnetic Force; with

a Note on the Electromagnetic Theory of Light,"

Maxwell reviews the electromagnetic theory of

light in order to differentiate his approach from

those of Riemann, Weber, and Lorenz.*'' After

stating three theorems, he says: "When a dielec-

tric is acted on by electromotive force it experi-

ences what we may call electric polarization. If

the direction of the electromotive force is called

positive, and if we suppose the dielectric bounded
by two conductors, A on the negative and B on

the positive side, then the surface of the con-

ductor A is positively electrified, and that of B
negatively . . .

." Then, "Theorem D—when
the electric displacement increases or diminishes,

the effect is equivalent to that of an electric

current in the positive or negative direction.

Thus, if the two conductors in the last case are

now joined by a wire, there will be a current in

the wire from A to B. . . . According to this

view, the current produced in discharging a con-

denser is a complete circuit, and might be traced

within the dielectric itself by a galvanometer
proi)erly constructed. I am not aware that this

has been done, so that this part of the theory,

though a natural consequence of the former, has
no! Ix'on verified by direct exiK'riment. The ex-

"Kcf. .«?. II, \.V). Originally piililislietl in I'hil. Trans.
Royal S.K-. Lon.L.n, 158 (l«68).

|x?riment would certainh' Ix* a ver\' delicate and

difficult one." \\ hereupon Maxwell deduces the

plane electromagnetic waves from these assumf^-

tions without writing down the field etjuations

in their general form.

We should remember one other paper, the

"Address to the Mathematical an<l 1 Musical

Section of the British Asscniation," given on

15 September 1870. Here, finally, we do find

Maxwell nientioning <|ncstions of mathematical

symmetry. Because of its importance to the

present investigation, and because of the general

interest in the topic, a part'* is cpioted at h'tigth.

"The student who wishes to master an>' par-

ticular science nnist make himself familiar with

the various kinds of (juantities which lulong to

that science. When he understands all the rela-

tions between these quantities, he iei;.»rtls them

as foiining a (oimuh ted sxstem, and he classes

the whole system of ((uanlities together as be-

longing to that particular science. This classifica-

tion is the most natural from a plusical point of

view, and it is generally the first in order of time.

"But when the student has become acquainted

with several different sciences, he finds that the

mathematical processes and trains of reasoning

in one science resemble tho.se in another so much
that his knowledge of the one sc:ience may be

made a most useful help in the stud>' of the other.

"When he examines into the reason of this,

he finds that in the two sciences he has been

dealing with s>stems of cpiantities, in which the

mathemati( al forms of the relations of the quan-

tities are the sjime in both systems, though the

physical nature of the f|uantities may Iw utterly

different.

"He is thus led to recognize a classification of

quantities on a new |)rinciple, according to \vhich

the physical nature of the quantity is subordin-

ated to its mathematical form. This is the point

of view which is characteristic of the mathe-

matician; but it stands second to the physical

asjK'Ct in order of time, because the human mind,

in order to conceive of different kinds of (pianti-

ties, must have them presented to it by nature."

But there is no explicit reference to displace-

nuMil current, and Maxwell only cites examples

from the work <»f others. The cases which conie

to mind from reading the previous statement are

' U«f. 5, p. 2IX. Ilritish .Assoclati.in Kc|M>rt, 10 (1870).



- 148 -

(1) the analogy iK'twocn Ikm( coiuhuMion .ind

static electricity |M)iiUc<l oul l)\ \\ . I'lioinson,

and (2) the general anaIojj\- Ix'tuoiMi lu(lro<l>-

namics and electromagnetic ficUI. nicntioned by

Maxwell at the l^eginning of I.

There a|)|)ears to Ik' no systematic cojk-ction

f)f MaxwclTs letters. Some letters are in the

biography of CamplK'll and Carnetl.''' The im-

portant letters to W. Thomson have been printed

in a separate volnnu'.'" An often <nn)U'<l Iritn lo

Thomson descriln's the 1861 pajK-r, bnt d<K's not

mention displacement cnrrent by name. It does

say: "Thns then* will Im* a displa<-ement of par-

ticles |>or|M)rtional to the electromotive force,

ami when this force is remove<l the particles will

lecover from displacement. " I'libiislu-d K'tters to

G.G. Stokes'^and P. (i. Talt" contribute nothing

(o a knowletlge of tlisphuenienL current. l-inall>',

Maxwell's p<H'lr\" contains no rcfcnMU <'s.

SECONDARY SOURCES

Maxwell's work on electromagnetic theory,

like Newton's on mechanics, did not win im-

mediate acceptance even in Kngland. The tlnee

major i>apcrs apiKMr to have gained little atten-

tion, and only after the I'rcatisc <li(l the theory

find sup|X)rters. Most of Maxwell's close friends

failed to appreciate it. \V. Thomson maintained

lifelong reservations about the theory as a whole,

and about displacement currents in particular.

r. G. Tait, the other half of the famous "7" and
7''," wrote l>oth the unsigned review of the

Treatise and an evaluation of Maxwell's work

after his death.*"-" The review is higlil>' favorable,

comparing Maxwi-II with Nrwton ; bnt whereas

he listed nine ])oints particularly worthy of

note (including the mention of <|uaternions!)

he omitted mention of displacement current.

»» L. Camnl>ell aixl \N . Gariictt, The Life of Jamrs Clerk
Maxwell (MacMillan and Company Ltd., Loiuloii, 1882).

'• Origins of Clrrk Maxwell's Electric Ideas as Described
in Familiar Letters to William Thnmson, <'«lilcd l»v f.

I^rnior (CainhridKc Uiiivcr»ily Press, CaiuhridKi', I'-hk-

land, tW7).
" Memoir and Seienlifu. Correspottdettce of the /uile Sir

George Gabriel Stokes, cdiletl l»y [. I^nriiior (C'aiiiliridKc

IJnivemity Press, CainbriMKC, ICnRhind, l'X>7), \'ol. II.

»• C. G. Knott, Life and Scientific Work of Peter Guthrie
Tait (Caniliridsc UnivfrKity i'rvss, CainltridKc, ICncland,
1911).

»• Kef. 15.

•r. G. lait, "rirrk-Maxwrirs Klr«lri.ilv ami Ma^j-
iivlism." Natiiri- 7. I7K (IK7.*).

•' I*. G. Tail, "('lrrk-Max\vririiS«M-iililir Work," Nalinv
21. 317 (1880).

This omission together with the evaluation lead-

one to Ix'lieve that Tait did not fully understand

the new theor\-. Reviews in the Quarterly Journal

of Science and . I merican Journal oj Science and

Arts do not mention displacement current either.

As would l)e ex|)ected, the Mnglish scientists who
acieptcd Maxwell were ver> much inlluenced by

his treatment. Watson and IJurbury- make the

same arguments concerning the polarization of

the dielectric medium that we have seen in the

original form.

Oliver lieaviside is the first physicist who,

insofar as the present writer is aware, explicitly

refers to the synnnelry of Maxwell's ecpiations.

In the delightful preface to Kleclromagnctic The-

ory-^ he mentions his outline of "electromagnetic

theory from the I'araday-Maxwell |>oint of view

with some small modifications and extensions

upon Maxwell's ecpiations." lie suggests three

in(Hlifications: l^rst, he uses rationalized units;

secontl, he uses vector notation similar tocontem-

|X)rary notation, with "curl," "div," and boldface

(( larendon) tyix:; and third, "it is done in the

duplex form I introduced in 1885, whereby the

electric and magnetic sides of electromagnetism

are synnnetrically exhibited and connet:ted. .
."

It is clear that he regards the "duplex form" as

an im|)ortant innovation not api^aring in Max-
well's pa|)ers and books. Both in his earlier paix^r,.

"Klectrom.ignetic Induction and its Propaga-

tion"-* and in I'Jvclromagnetic Theory he uses this

symmetry. In the former, for example, he writes

the twoiurl ecpiations one after the other, noting

that "We must change magnetic force to electric

force taken negatively, and electric current to

magnetic current," current being used in the

Maxwellian sense of including the time-deriva-

tive terms. There is a suggestion'* that the dis-

placement current makes this form |K)ssible:

"The electric current in a nonconductor was the

very thing wanted to crx>rdinatc electrostatics

and electrokinetics, and consistently harmonize

" If. W. Watson and S. ff. ftuduiry. Mathematical Theory

of KIrclritity and Magnetism (Oxforcf University Prrs'.,

Oxford, KnRlan<l, 1 885).
*»(). llcaviHide, Electromagnetic Theory (The Klectrician

Printing and Pnlilishinf; Comp;iny, London, 1893), Vol. I.

"O. Ilcavi»i«k', EIrctriial l'af>ers (MarMillan and Coni-

(Mny l.nl. I.nndoii. I8«)>). Vol. |. (K<>printe<l from Tlu-

i:i(*< trii ian, .t Jaini.iiv IK8.S.)

»M). Ilcavisidr, Kil. 2.*. \>. r.7 (Ki prinlt-*! from TIk-

I.I.. tiiii.iM. 2«> M.»\ I8')|j
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the equations of electroniagnctism." 1 leavisidc

e\'oii uses this s\ nimctr\' to make an extension of

Maxwell's equations: lie explicitly introduces a

niai;neti( conduction-current term to match the

electrical-conduction term, thus making the

equations com|>letely symmetrical except for

signs, des|)ite the re<ognition that "There is

prohahh' no such thing as a magnetic conduction

current, with dissipation of energy."-* 'J'his adtli-

tion, although never gaining general a( ce|)tance,

has been made 1)\ plusicists in the present

centur\' for various reasons. Elsewhere ,*^^ we see

that he considers this s>'mmetr>' to Ix; of assist-

ance in (alculations liases! on Maxwell's e(|ua-

tions: "Tiie metho<l of treating Maxwell's elec-

tiomagnetic scheme emploxed in the text (first

introduced in *'l'2lectromagnetic Induction and its

Propagation," The Klecirician, 3 January 1885.

and later) may, perhaps, be appropriately termed

tile Duplex method, since its characteristics are

the exhibition of the electric, magnetic, and

electromagnetic relations in a duplex form, s\'m-

metrical with respect to the electric and magcntic

sides. But it is not merely a method of exhibiting

the relations which were formerly hidden from

view by the intervention of the vector-potential

and its parasites, but constitutes a method of

working as well."

W^ebster'" refers to I leaviside rather than Max-
well when he says: "These [curl B] equations

are now com|)letely analogous to the Qcurl E]
e(|uations (5) ex<-ept for the difTerence of sign

on the left. ..." C^-orge I'Vancis I^itzderald,

another "follower" of Maxwell, in his very favor-

able review™ of I Icaviside's Electrical Papers, also

mentions thisas|K'ct of lleaviside: "The dualit>

of electricity and magnetism was an old and

familiar fact. The inverse s(|uare law applied to

both
; every problem in one had its counterpart in

the other. Oliver lleaviside has extended this to

the whole of electromagnetics. By the assumption

of the iK)ssil)ility of magnetic conduction he has

"O. lleaviside, Ref. 24, p. 441.

^
" O. Heavisidc, "On the I'orces, Stresses, aiul l-'liixes of

h'iKTjjy ill the l'Ic(lr<mianneli<- l"iel<l," IMiil. Trans. Ko\'.
S(,( . London 183A, 42.? 480 (189.?).

^* A. G. \Vel)stcr, The Theory of Electricity and Afitg-

nctism (MacMillan and C"oni|);'inv Ltd., Lcnidon, 18<)7),

p. .sn7.

=^' ti. 1-. Iit/(ierald, "lli-aviside's ICiectriral ra|MTs,*'
|hr l-:i«-<triri:ni. II AiiuusI l««M. in: L Larnior. Ihc S, irri-

lijii Writings of the Late (ieocf^e Trotuis h'ltzGerald (llo<lm's,

lit;i;is, and Contpany. DnMin, Ireland, l<M>>).pp. 2<>2 .UK!.

made all the ecjuations synunetrical, FCverx'

mathematician can apjireciate the value and

beauty of this." I lertz'^" docs not refer directly

to the s\ nimetric asiK^cts of Maxwell's e(iuations.

but he does write the ecpiations in a contem-

porary manner (without ve< tor notation), and

then he remarks that "Mr. Oliver lleavisifle has

been working in the same direction excr since

1885. hVom Maxwell's e(iuations he removes the

same s\ iiibols as nnself: and the simplest form

\\hi( h these ecjuations tluieby attain is essenii-

alh the same as that at whi( h 1 arrive."

Perhaps it d<K"s not lake us loo far afieUI here

to note I leaviside's pivotal inlluence in propagat-

ing Maxwell's ideas, lie seems to have been the

fust person to in\-estigate in main diret tions tlie

consetiuences of the theory. We have alrea<ly

noted his interest in tin* basic lornuilalion of tlie

theory, lie discovere<l the energy relation for an

electromagnetic field inde|)endently of Po\nting;

he conducted extetisive investigations on various

lyjK'S of electromagnetic waves; and he sttidie<l

the radiation to be expected from a moving

charge more adequately than had J.J. Thomson,

thus originating the concept of electromagnetic

mass which was to be develoi)ed by Lorentz and

Abraham. :\\\y careful perusal of the hislor\' of

electromagnetic theory should devote consider-

able attention to I leaviside. One must agree with

the citation accompanying his honorary degree

frf)m Gottingen in P)()5:". . .among the Propa-

gators of the Maxwellian Scit-iu e ICasil\ the

l-'irst."

Duhem^' refers to the displacement current in

his odd comparison of English and continental

physicists. I le complains that Maxwell smldenly

in tifMluces the concept with little careful |)repara-

tion, as contrasted with what he woidd expect

from a French or German physicist, lie states:

"This displacement current was intrfxluced by

Maxwell in or<ler to comi)lete the flefinition of

the |)ro|KTlies of a dielectric at a given instant. . .

[\\~\ has some close analogies with the conduction

current. ..."

Ketiniiing to oiu- point of departure, we find

*'ll. Hertz, FJeclric M «tr5 (MaiMlllan and Conipanv
Ltd., Lon«lon. 1900), p. 1<>6. (Originally puhlishetl in

Giittinnen Narhr., 19 Man h 1890.)
" \\ Diihiin, The Mm ami Stunt tire of Physiial Theory

(IVinteton University Tress, i'rinreton, New Jersey,
19.S4). (^hap. I\'.



150 -

that N. k. CaiuplK'li liiinsc'lf is u<i( roiisislcnt

in liis view of the problem. In condasl to his

|mss<'ige in What is Science, he sa>s in Physics,

the Elements": "The intrtxiuetion [of the <lis-

placcnicnl current^ • . • was sugK^-sted by lara-

tlay's theory of the eleclroslatie field. .
.". In

another discussion of displacement current"

esthetic considi-rations are not mentioned.

CONCLUSIONS

On the !)asis of the evidence jusf prcsvented the

following conclusions api^ar to be warranted:

(1) Ma.wvell consislentK brings out two re-

lated factors whenever he uses the displacement

current. I'irst, the curl H etpiations without such

a term would imply that conduction currents

nmsl flow onl\- in close<l l<N)ps. an una<ceptable

situation if one means conduction current. We
note this conclusion in I, before there is any hinl

of the additional current. Hut the "true current"

does (low only in closed looj)s. Also the ecpialion

of continuity for current is groujwd with the

field c(iuations in the next two papers. Second,

the displacement current is a physical current in

the dielectric medium, just as "real" as a conduc-

tion current. The "lupiations of True Currents"

emphasize this. He even discusses the difticulties

in attem|)ting to measure the current. It must

be remembered that the vacuum in terms of

electromagnetic theory is a concept foreign to

Maxwell, so dielectric includes the case we would

tiescribe as empt\' s|)ace. As lleaviside siiys,

"ether is dielectric." The argument of changing

displacements of charge (measured by the elec-

tric displacement) in the molecules of the mediiuu

.'18 a current occurs over and over in only slightly

difTerent forms.

(2) There is no direct evidence to support the

notion that Maxwell intr<Kluced the (lisplace-

ment-current term in order to improve the sym-
metry of the electromagnetic field expiations. No
statement occurs in the three pa|KTS or in the

Treatise which can l>c so interpreted ; in fact, only

the alternative reasons for the intrcKluction

[stated in (1) alxive] are found. The closest

"N. K. (.\'ini|)lK-ll, I'hysiis, The FJrnirnls (CanihrMlKc
I'nlvfrwly Pn-ss, CiiinliridKC, I'.iidaiHJ, V>Vh, rcpiiiitcil as
FoHnJnUttns of Stirmr (Dover i'lilijitnlioii**, .Nrn York,
I0S7I.

** N. K. CiiiiiplM'll, Miidern lilulritnl J'lii-ory (Caitihridur
I'nivrrsilv I'n-^s, CaiiilirMlKi*. l".»KlaM«l. I*»|.<j.

appro;ich ap|)ears in the distuission of symmeti
in the ".Address" nine \ears after he first inlro-

<luces <lisplacement current l)ut, as note<l, one

must read bcNond what is actually state<l to see

the discussion referring to displacement current.

The fact that the two sets of three symmetrical

ecpiations are stated in HI as three sc*ts of

ecpiations (thus lacking the symmetrical pro|)-

erties) argues against Campbell ; but 11 is more
favorable to him in this regard.

Campbell's alternative explanation of the

change must also be weighted against him.

I'uithcrmorc, one notes in UluU is Science that

he assigns tlie date "about 1S7()." This is some
ten Ntars later than Maxwell began to use <Hs-

placeinenl current, but the date corresiHinds

curiousb' to the "Address." The origin of Camp-
bell's statement suggested b> this consideration

would have to be regardeil as siK'cuIative. .\ more

likely possibility is that CamplK-ll's argument is

an einbeilishnieiit on I leaviside's duplex form,

although lleaviside does not use it to justify the

existence of the displacement current. As we
have seen, lleaviside himself considers the paral-

lel between electricity and magnetism to be his

own, and Webster and FitzGerald agree with him.

This negative conclusion is subjet:t to all the

usual qualifications demanded by a null result.

I-'irst, a more thorough study with sources .as

yet unknown here might reveal a basis for the

sNinmetry argument. Maxwell's letters and

pa|K'rs in the Cavendish Laboratory might con-

tribute additional insights. Setond, even if no

sup|>ort is found in an ideal case in which all

fwssible sources are known aiul examined, the

suggestion would still not be imiK)ssible. There is

always a gap (even in a Kepler) between the

creative man and the writing man, between the

thought processes behind a discovery and the

later description of that discovery in books and

pa|)ers; it is this which makes the study of

"scientific method," what the scientist actually

does, so diOicult.
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We calculate the niaRnetic induction from the integral form of the Biot-Savart law,

B=/io/47ry(J-|-D) X rdV/r'. In the quasistatic case, using only the scalar electric potential, we
transform the volume integral of D into an inner and an outer surface integral, both of which

vanish except for a contribution from the polarization current in dielectric materials. Hence
the induction is calculable from the stun of the conduction- and polarization-current densities

alone. This result has no bearing on the calculation of the induction frou) Ampere's law, where
we must use the entire displacement-current density. In the converse problem of an induced

electric field there is no magnetic conduction current, and the quasistatic magnetic displace-

ment current arises from a changing electric current in a closed circuit. We express H through

the scalar magnetic potential, which is discontinuous on a surface bounded by the electric

circuit. We obtain the induced electric field from a volume integral like the Biot-Savart integral

above, and as before we transform it into .surface integrals. There are two nonvanishing contri-

butions. One is over both sides of the surface which is bounded by the electric circuit; it gives

an expression for the electric field which we commonly compute from the vector potential. The
second contribution reap|)ears as a volume integral of magnetization currents iu magnetic
ntatcrtal.

GENERAL DISCUSSION

TV/TANY of US have been taught that "the
•^ -* electric displacement current has the same
effect in prcxiucing a magnetic field as does the

conduction current." We have taught this to our

students, and we have proved that the statement

is true, in the quasistatic case. However, our

[)roofs have calculated the effect of the displace-

ment current from Ampere's law,

d> B'ds = fjio D.^/S, (1)

for a surface through which the conduction cur-

rent is zero.* We have then compared the result

with that which is given by the Biot-Savart law

using only the conduction-current density

B=— / dV. (2)

The results agree, and they are both correct, but
a student should quite properly ask why we do
not use the total current density, J+ D, in Eq.

(2) instead of only J. The answer is that we
should use the total current density to find the

induction due to the current in a finite region, but
(if there are no material dielectrics present) the

integral over all space of D vanishes. IVeiuh and

' R. M. Whitmer, Elirltoniaf-nrtics (IVentire-Mall, Inc.,
Knglewoo<l CliOs, New Jersey, 1962), 2n(l ed.. Sec. 11.2,

Tessman have pointed this out in a pa|)er |)iil>-

lished in this Journal.'

In their demonstration French and Tessman
quote a development by Planck that uses a vec-

tor potential which is rather unusual in that it is

based on the displacement current, not the con-

duction current, and it uses a scalar electric

potential as well.' In this paper we achieve the

same result using only the scalar potential. We
also take into account material dielectrics and

imperfect conductors.

The converse problem concerns the electric

field induced by a magnetic displacement cur-

rent. Papers by Ramanathan and by Sears have

reminded us of some reciprocal relations between

the electric and magnetic quantities; there is an

exact analog to the Biot-Savart integral, which

gives the induced electric field.*-* We consider

the case when the magnetic displacement cur-

rent is quasistatic, and arises from an electric

current. The integral then has a nonvanishing

contribution which comes from the discontinuity

of the scalar magnetic potential on the arbitrarily

fixed surface bounded by the electric circuit. The
resulting expression for the electric field is one

» A. P. French and J. R. Tessman, Am. J. I'hys. 31, 201

(196.?).

' Max I 'la nek, Theory of Elair icily and Magnetism (The
Macmillan Company, New York, 1949), p. 195 ff.

* K. G. Ramanathan, Contemp. Phys. 3, 286 (1962).

* 1\ W. Sears, Am. J. I'hys. 31, 4.J9 (196.*).



- 152

KSISTIVf.
MATERIAL

Fig. 1. All ck-ctrie ciictiil whit li < otil.iiii> a MHinT «»f omf,
perfectly—and iiu|)erfeclly—coiuludivc regions and ma-
terial diclettric.

which wc often coiupiilc from the ronvontional

vector iK>tciiti<il. M.iiiy sliulciits may feci more
comfortable with the vector i)olentiaI if they are

shown that its predictions a^rcc with those ob-

tained in other ways. The integral also gives a

magnetization-current term from magnetic ma-

terial in the field.

The exix)sitions in Refs. 1 and 2, and that of

the present paixir as well, deal only with the

quasistatic case; that is, one in which the solution

is given with suiricicnt accmai y if wc

(1) calculate static electric and dc magnetic

fields,

(2) multiply the fields by a time-dependence

factor, and finally

(3) correct the fields for the contributions that

arise from the electric and magnetic displace-

ment currents which follow as a consc-(|uencc of

(2).

The principal characteristic of the quasistatic

case is that radiation is ignorecJ. We may also

describe it as a situation in which the charges,

currents and the |X)int of ol)scrvation are confined

to a region in s|>:ice whose dimensions are small

compared with the wavelength of the highest-

frequency s|K'ctral ((»m|M)nenl of the currents and
motions of th<* rharg«*s. Still another way of l<K)k-

ingat these things is tool)serve that, in the(|iiasi-

slalic electric caw, divt) Qi and <urlt>'^0

(where Ok is the time rate of change of the volume
density of electric charge). It follows that f) can

be derive<l from a scalar potential which is con-

tinuous. On the other hand div6 is zero always,

whence even in the quasistatic magnetic case

(more accurately, "quasi-dc"), if we derive 6
from a scalar potential, that potential must have

the dis<"ontinuity on the surface l)ounde<i by the

circuit which we have mentioned earlier.

In our calculations we use two vector integral

transformations which may l>e unfamiliar. They
arc

/ m\rdV rxdS

and

I.

-I
gradf xr/S=- / i^tis.

(3)

(4)

where F is any vector field, and ^ a .scalar func-

tion. To prove the first of these statements we
a|)ply the divergence theorem to the vtnMor

product of a constant vector with P. The other

we derive by applying Stokes' theorem to the

product of ^ with a constant vector.

THE MAGNETIC FIELD DUE TO
ELECTRIC CURRENTS

According to the Biot-Savart law, the contri-

bution which we might expect would be made to

the magnetic induction B, by the electric dis-

placement-current density t) is

B(r
Mo f

4irJ*

l)(r')x

where

all

•|>strr

<iy(r'), (5)

p=r-r'.

if we ex|>ress the displacement-c\irrent density

in tenns of the scalar electric potential ^, Eq.

(5) becomes

B(r

Now

and

«(r')grad^(r')xf

cnrlf ^- )=grad^ x—|-^curl—

,

\ pV P' P'

n'(r'). (6)

«iirl

1

url enri t).
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so th«it

B==

SI »ace
'^

We want to transform Eq. (7) into an integral

over a surface which encloses an entire system

such as that siiown in I*"ig. 1, where we have a

source of emf, perfectly and imperfectly con-

ducting regions and material dielectric. Wc
must first apply the transformation to each re-

gion separately, because of the discontinuities

of the dielectric constant and of the derivatives

of the potential at the various interfaces. Then

the integral of E(i. (7) becomes

/all \ pV ,-«y p3
(«)

'all

spue

The surface integrals contain <^ as a factor,

with no space derivatives. On the surfaces of the

|)erfect conductors the integrals vanish because

^ has no spatial dependence and y (p/p') x JS = 0.

Over the source of emf, <^ is zero. On the interface

between dielectric and free space the integrals

from Regions 3 and 4 give us

(* -*o)f <^— xrfS

(^ .)/^curl(^l)dV, (9)

where the dS on the left side is directed outward

from Region 3. With a little manipulation we can

write the volume integral of Eq. (9) in terms of

the electric field, so that it becomes

(« -'«'/,
3-4 -,3

interface
'^

'/.'(€-€o)/ Ex-dV.

But (€ — €o)E is the polarization P, of the dielec-

tric material, so that Eq. (9) becomes

r e /• Pxp
(«-€o)/ <})-XdS=j' LdV. (10)

The quantity P is the polarization-current den-

sity. If there is any j)olarization of the resistive

region there will be a contribution like E(j. (10)

from Region 6 also; otherwise the contribution

fioni Region 6 vanish.

I-'k;. 2. A region whith contains sonic niajjnolic ni.ilcria!

and a circuit carryinR a time-varying electric current.

The only term on the right side of I'q. (8) for

which we have not yet accounted is the integral

over the outer surface of Region 4. Let us write

it as

limit as boundarv —-»oo

/.
<^(r')— x^/S(r'). (11)

For a finite charge and current distribution <^ aj)-

proaches zero at least as fast as 1/r'*, while the

product pX(fS/p' becomes independent of r\

when r' is sufficiently large; hence the integral

vanishes. Finally, then, the entire magnetic field

can he expressed as an integral over the conduc-

tion- and polarization-current densities alone:

Mo f
B(r,J-fD)=--

/
Air J^

(J+P)xe
dV. (12)

all

space

THE ELECTRIC FIELD INDUCED BY MAGNETIC
DISPLACEMENT CURRENTS

In our notation, the integral of Sears' Eq. (lb)

E(r
4ir >»

B(r') X
-rfF(r'). (13)

which is the exact analog of our Eq. (5). We con-

sider 6, the magnetic displacement current, to be

due to a changing electric current in a circuit.

As the archetype of a circuit we take a simple

current loop, as in Fig. 2. The current produces a

scalar magnetic potential 4>m, whose negative

gradient is the magnetic field H

H--grad<^„.
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In terms of this potential, Fq. (13) becomes

E
4jr>

H{rrm\<j,„ xp

all

space

(14)

We manipulate Kq. (14) much as we did Eq. (6).

Here tilings arc simpler iKrausc wc have but two

regions. Just as Iwforc, the surface integrals over

the interference between free space and magnetic

material lead to a volume integral,

/H xp /- M xp
(15)

The quantity M is the magnetization of the mag-
netic material, and M is the magnetization-

current density.

The integral over the outer surface vanishes

for the snmc rcnson ns did the corresponding

integral over electric currents. In addition to the

integral of the magnetization, we have left

/ xrfS,

Jfil + Si p'

where Si and St are the two sides of the surface,

bounded by the electric current, on which the

potential is discontinuous. P'or opposing surface

elements dSi and dSi, it is apparent that

^«(l)rfS,+^,.(2)rfS,

= <^».(l)rfS, + (<^«(l)-fA^„)(-rfS,)

= -A<^„//Si

= -JdSi. (16)

Here the positive direction of circulation of /

(but not necessarily that of /) is defined with

respect to <iS| by the usual right-hand rule.*

When we collect the results wc find thai

E(r,fe) = -—// / d
4ir ;.<?, p» ixJ p»

r. (17)

The first term on the right side of Eq. (17) is

familiar; it is the expression which we usual

derive by using the vector |K)tential. If we com-

pare the second term with the results of the i>rc-

ceding section we see that the magnetization cur-

rent contributes to the induced electric field

the same way as the electric polarization current

does to the magnetic field—that is, in this res|K'ct

the magnetization current resembles a conduc-

tion current. Phenomenologically, it is immaterial

whether a body becomes magnetized Ix^caiisc*

Amperian currents circulate in it or Inna use-

magnetic charges move apart, like the electric

charges in a polarized medium.
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Does the displacement current in empty space produce a magnetic

field?

W. G. V. Rosser
Physics Department. University of Exeter. Exeter EX4 4QL, England

(Received 8 October 1975; revised 28 June 1976)

It is now over a hundred years (1861) since Maxwell'
introduced the displacement current (<oK + P). and over

70 years since Finstein^ introduced the theory of special

relativity, which made the theories of the luminiferous ether

"superfluous." There is still confusion in many introductory

textbooks on classical eicctromagnctism about the role of

the displacement current in empty space.

When the displacement current in empty space is first

introduced, many authors interpret the equation

curlB = /i„<oE (I)

by making statements such as: "A changing electric field

produces a magnetic field."

In the 19th century, the ether was treated as a special

type of dielectric, and it was believed that the roles of the

<()E and the P terms were similar. Nowadays the <nK term
is not associated with thedisplaccmentsof elements of the

ether. The quasistatic case was considered by French and
lessman' and by I'urcell,^ who ptiinted out that, in the

quasistatic limit, it docs not matter whether or not the dis-

placement current in empty space (<(|F.) is included when
the Biot-Savart law is applied, provided the integration is

over the whole of space. Whitmer^ showed that, in the

presence of dielectrics, the P term in the Biot-Savart law

did contribute to the magnetic field. This is to be expected

in conteujporary theories since the P term is as.sociated with

the movements of charges on the atomic scale inside di-

electrics.

The Biot Savart law is not applicable at high frequencies

when retardation and radiation effects are important. At
high frequencies it is convenient to use the vector potential.

The displacement current in empty space (*oF) should not

be included in the exprcs.sion for the retarded vector po-

tential (Lorent/ gauge).

Am. J. Phys. Vol. 44, No. 12, December 1976 Notes and Dmciksmms 1221



- 156

A discussion of the originni argun)cn(s (hat led Maxwell

\o introduce the concept of the displacement current was

given by Bork'' and will not be repeated here. There is no

doubt that at the time Maxwell' wrote his Treatise (1873),

he assumed that the <oK term did give rise to a magnetic

field, and he included «oF- as well as P in the expression he

developed for the vector potential using the Coulomb
gauge.

Since our discussion is confined to the role of the ^oK

term, it will be assumed that ^r = I and «, = I . Substituting

the equation

E = -grad0* —
at

(2)

into the equation

wc have

divE = p/«(

div grad0* 4- divA* = -p/u

Using the Coulomb gauge, in which

divA* = 0,

wc have

(3)

V^>* = -,,/,„. (4)

Asterisks arc used to indicate that ihc (potentials are in the

Coulomb gauge.

By analogy with Poisson's equation, the solution of liq.

(4) is

0*(Jt.r.r./)
J_J nix'y.z'.i)

dx'dy'dz'. (5)

where p(x'.y'.z'.l) is the charge density at a point having

coordinates x'.y'.z' at a distance r from the field point at

v.r.r at the time /. I he potential «/»* is sometimes called the

instantaneous scalar potentiai.

Substituting B = curIA* into the Maxwell equation

curlH = /i(i(J + »oE), (f>)

w here J is the conduction current density of free charges,

wc have

;url curIA* « grad divA* - V-A*

= ^o(J + <oE) = MoC,

C = J + <„E

where

(7)

is what Maxwell called the "true current on which the

electromagnetic phenomena depend." Using the Coulomb
gauge, l:q. (3), we have

V^A* = -/i(,C' « -p„(J + *oK). (H)

Maxweir wrote the solution of Hq. (8) (which is similar to

Pois.son's cquatiiNi, i/C is given at all points of space) in the

form

A*{x.y,z.t)

-^ C ii^^iy^lldllj^^^^ (9)
Aw J r

The integration in i^q. (9) is carried out over the whole of

space at a fixet/ lime /.

I ollowing Maxwell. I!q. (9) was interpreted in the I9i

century by saying that both the conduction current and th

displacement current contributed to the magnetic field an

that the interaction propagated at infinite speed from th

source to the field point. The vector potential A* is some
times called the instantaneous vector potential. Ideas base

on r.q. (9) fitted in with the idea of instantaneous action a

a distance and were felt to be consistent with Newtonia
mechanics. The position at the end of the 19th century i

illustrated by the following quotation from Poincar
(1894)'*:

In calculating A Maxwell takes into account (h

currents of conduction and those of displacement

and he supposes that the attraction takes place

cording to Newton's law, i.e. instantaneously. But in

calculating (the retarded potential) on the contrar

wc take account only of conduction currents and w
suppose that the attraction is propagated with th

velocity of light. ... It is a matter of indifference

whether we make this hypothesis |of a propagaiH

in time) and consider only the induction due to con

duct ion currents, or whether like Maxwell, we retail

the old law of [instantaneous] induction and consid

erb<ith conduction and the displacement current

This analysis shows how the use of different gauges ir

the 19th century leads to the introduction of very diflertn

nunicls lor the field equations of classical electromagnc

tism.

In order to calculate A* from Eq. (9). we would need tc

be given both J and toE at all points of space, in cases ol

practical interest, the displacement current density <„K. i

not given, but has to be calculated from the charge aiu'

current distributions. In ord':r to calculate K, we woiil

normally use Hq. (2), but T.q. (2) includes the vector [x

tcntial, which is what h'q. (9) is supposcnl to give. I lence. I q

(9) is never used in practice.

A few attempts were made to apply T.q. (9) in Ihc l*>tl

century. I or example, .1. .1. Thomson' tried, without nuicl

success, to calculate the magnetic field of a moving charjji

using r.q. (9). When the Coulomb gauge is used nowail

(e.g., by Jackson'" and by Meitler"), the displacenicnti

current <o^^^ ^^ eliminated from P.q. (8) by using Tq (1)

Then

I Si^K*
V^A* - -—^ = -/i,^ + ^„*„ grad** « -|i,>J„ ( 1 0)

C" at

where

J, = J - <o grad^* (M)
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Coulomb gauge. There is no need to say thai E "produces"

curIB or vice versa, to interpret Eq. ( I). It is better to in-

terpret Eq. (I) as a relation between the resultant field

vectors E and B valid at any field point in empty space:

given curIB we can calculate E, or given E we can calculate

icurlB.

j

1 1 was shown by Rosser ' ^ that, if there is a moving charge

'distribution at the field point, then the noi term must be

; added to Eq. ( 1 ), giving Eq. (6), so as to compensate for the

fact that, when an clement of charge passes a field point,

I

the electric field due to that element of charge reverses di-

i
rection, whereas its contribution to curIB dws not reverse

direction.

When the Coulomb gauge is applied in the way described

by Jackson,'" it gives the same results for E and B as the

Lorentz gauge, it was shown by Brill and Goodman" that

the apparent instantaneous Coulomb interaction given by

Eq. (5) is compensated by the contribution to A* of the

transverse current density, given by [:q. (II), such that the

total electric field given by Eq. (2) is retarded and equal to

the value calculated using the I orent/ gauge. The choice

of gauge is a matter of convenience. I he Lorentz gauge is

simpler to use in classical electromagnetism. whereas the

Coulomb gauge has some advantages in the quantun) theory

of radiation."

A lot of the confusion about the role of the displacement

current in empty space (<oE) might be avoided, if it were

called something else that did not include the word cur-

rent.''' If a name is needed, it could be called the Maxwell

term in honor of the man who first introduced it.

' J ( Maxwell, The Scientific Papers ofJames Clerk Maxwell (tXnxr.

New York, 1965). Vol. I, pp. 4.SI 525.

A I inslcin. Ann. Phys. (I.cip/ip) I7,K9I (1905).

'A P I rcnch and .1 R. Tcs.sman. Am. J. Phys 31. 201 ( 1963)

^1;. M. Purccll. t'lecincily and Magnelisni (Mc(iravk-liili. New \,t,i

1965). p. 261.

"R M Whiimcr. Am. .1 Ptiys. 33.481 (1965)

"A. M. liork. Am. J. Phys 31. X54 (1963).

^J. C. Maxwell, A Trealiseon Electricity and KUijinetism (Dover, Nc»-

York, 1954), Vol. 2, p. 255.

*'A. ()"Rahilly. hiecironiagnetics (Longman's (irccn. London. I9JR)

p. 176.

'J. J. Thonwon. PhiloR. Mag. II, 229 (1881).

'"J. D. Jackson. Classical Electrodynamics. 2nd cd. (Wiley. New York.

1975). p. 221.

"W lloillcr. Quantum Theory of Radiatiim. Vd cd. K)xford I P..

I.t.ndon, 1954).

''W c;. V. Rosser, Am. J. Phys. 43, 502 (1975).

' 'O W Krill and B CJ.Hidman. Am J. Phys. 35. 8.^2 ( !•)<,;)

'^Aiunhcr idea slill prevalcnl in introductory text bm^LS on das-sical

elcclromagnelism is that the equation

div(J + €„K) = 0. (R.I)

which am tx: obtained by taking the divergence of Tq. (6). implies that

the "tiMal current" is continuous. There is no need to interpret the «nE

term in Iq. (R.I) as an electric current, integrating Iq (R l)over a

limlc volume and applying (iausss theorem of vccl«»r an.ilysis. wc

have

Si'dS
,1 r

dS. (R2)

The left-hand side of Hq. ( R.2) is the charge crossing the surface of the

volume per second. If charges, each of magnitude +Q, are leaving the

surface at the rate of N per second, the left-hand side is equal t«» A'(?

According to Gauss's theorem, each charge +Q leaving the surface

retluccs the flux of F. from the surface by Q/*n. I Icnce. the right-hand

sideof l-q (R 2) is also equal to \Q Thus. Rqs. (R.I) and (R.2) relaic

the rate at which charge is crossing a closed surface to the consequential

decrease in electric flux from that surface. as.sociated with the decrease

in the total charge inside the surface
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Measuring the unmeasurable
After more than a century, the reality of Maxwell's displacement current has been demonstrated
direct measurement. So, too, hut less conclusively, has been the Aharonov/Bohm effect.

One of the big surprises of Maxwell's

theory of electromagnetism was his intro-

duction of the concept of displacement

current. By Maxwell's lime, it was gener-
ally understood that an electrical current

in a conductor would generate a magnetic
field (Ampere's law applies). In modern
language, the relationship is that the curl

of H. the magnetic field strength, is equal
tothecurrent.orthat V xH = J.whereH
is the field and J the current, both of them
vector quantities. Maxwell's innovation
was to add to the right-hand side of the

equation the rate of change with time of
the electrical displacement. D. related to

the electric field strength by D => cE,
where c is the scalar permittivity of the

material, itself related to the dielectric

constant by a numerical factor depending
only on the choice of units. Now the dis-

placement current has been measured for

what appears to be the first time.

None of this implies that the reality of
the displacement current has.been in lim-

bo in the interval. Indeed, were it not for

the displacement current, it would not be
possible to deduce from Maxwell's equa-
tions that electromagnetic waves have the

properties of light. Maxwell was well

aware of the difficulty he was creating.

Indeed. D.F. Barilett and T.R. Corle
from the University of Colorado at Boul-
der, who have now measured a displace-
ment current directly (P/i>'j. Rfv. Lett. 55.
59; 1985). quote him as describing as one
of the "chief peculiarities" of his thesis

"that the time derivative of the electric

displacement must be taken into
account".

The principle of the measurement is a
good deal simpler than the practice. The
obvious first step is to create a reasonable
source of displacement current. What
could be simpler than the steady increase
of electrical displacement between the
plates of a capacitor during the process of
being charged, most simply by connecting
its plates to a physical electric current?

Bartletl and Corle point out two ob
vious snags. First, the voltage would
quickly reach the point at which there
would be a spark between the capacitor
plates. Second, since the obvious way of
measuring the displacement current is to
measure the associated magnetic field, the
feasibility of the measurement is deter
mined by the relative magnitude of the
field and the sensitivity uf available
measuring devices. Bartlett and Corle
point out that for realistic capacitors, the

expected magnitude of the magnetic field

will be measured in micro-gauss.

From there, the design of the measure-
ment is determined. The ideal of a direct-

current measurement is unattainable, but
a low-frequency current will do instead
provided that the response-time of the

ultimate measuring device is faster than
the oscillation. The other requirement,
that it should be possible to measure
magnetic fields in the micro-gauss region,

points uniquely to a SOUID (for super-
conducting quantum interference detec
tor). And that, inevitably, points to the

source of the complexity of the measure-
ment, the need to contain the equipment i

in liquid helium. '

Bartlett and Corle use a capacitor con- •

sisting of a pair of circular plates 7.6 cm in

diameter and separated by 1.22 cm. The
magnetic field between them is measured
by a coil 1.5 mm in diameter encased in a
stainless steel tube which, at liquid helium '

temperatures, acts as a shield against stray

electric fields. The SQUID itself, based
on a Josephson junction, is enclosed in a
superconducting lead shield. If the
arrangement were strictly symmetrical,
the magnetic field induced by the displace-

ment current, at some given phase of the
driving current, would be represented by
concentric circular lines of force with the
field strength increasing lineariy from the
centre to the edge of the plates and then
decreasing inversely with distance from
the axis of symmetry.
At least to a first approximation, the

geometry is exactly like that of the magne-
tic field associated with a current in a
linear conductor except that, now, the
current is displacement current and distri-

buted across the whole area of the plates.

The complications are horrendous, j

Magnetic fields from the cables carrying

tage of allowing the phase of the osd
tion of the displacement current to be
termined directly.

The only surprise is the precision oC
result. A plot of the field strength agai
distance from the centre of the plate:'

indeed a straight line, whose slope is

termined by the small scatter of points

within three parts in 100. The measuij

slope differs from that calculated from r

dimensions of the capacitor and the oti

parameters of the measurement by I

than five per cent, possibly explained
the intervention of a steel tube betwe
the two plates.

Not all physical measurements of I

kind are so unsurprising, demonstratk
as it were of the ingenuity of which phi

cists are capable. A few weeks ago {rit

Rev. Lett. 54, 2469; 1985). Giorgio M
teucci and Guilo Pozzi from the Unive'
ty of Bologna reported a measureroc
designed to verify the reality of
Aharonov/Bohm effect, the quanti
phenomenon by means of which the phi
of the wave function describing a parti

(such as an electron) should be affected

the electromagnetic potential of an efc

tromagnetic field even when the partic

are not subjected to physical forces.

One of the first demonstrations of I

effect, in which Matteucci and Pozzi a

had a hand, consists in arranging tha

beam of electrons will travel on either si

of a superconducting tube with a magne
field along its axis in such a way tl

magnetic forces do not affect the ck
trons. Although the apparent physi*

tracks of the electrons are unchange
their phases are altered by the presence
the confined magnetic field, and interft

ence fringes produced as a result.

What Matteucci and Pozzi have ik
done is to repeat the experiment with

the current are an obvious nuisance, if I thin platinum wire coated on one side or
only because the measurement must be
made inside a liquid-helium Dewar vessel

and also inside a shield against stray

magnetic fields from elsewhere. (The
shield is a spherical copper vessel coated
on the inside by superconducting lead/tin
solder and filled with helium.) The leads
carrying current to the plates are bent so
that their final separate approach to the
capacitor is along the axis of the arrange-
ment, and also that the magnetic field

generated by the power supply can be me

with a thin layer of aluminium. Because
the contact potential between the tn

metals, the electrons see the wire as if

were an unsymmetrical distribution

electric charge, but because the wire
thin, there is no effective force on tl

electrons passing on one side or the othe
But yet again, because in this case tl

electrostatic potential is different on oi

side of the wire from the other, the phas
change and electron interference fring

are produced. Indeed, the pattern of tl

asured simply by rotating the measuring
|
fringes can be changed as the wire is r

coil through 90 degrees. The use of an
I
tated about its axis which will %ccm y

alternating power supply has the advan- another tour deforce. JohnMaddt
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\hstract. The principle of action and reaction (par) is

iften presented in a way that neglects the possible role

Maycd by the intermediate field of the interaction. Now
his field is endowed with momentum as well as energy

ind angular momentum etc. Therefore, it can play the

vimc part as that of a 'material body'. We describe here

a simple model that demonstrates this property for

electromagnetic interactions.

Resumd. Le principc de Taction ct dc la reaction (par)

est souvent prdscntd dans la littcrature en ndgligeant le

role dventuel du champ intermddiaire de I'interaction. Or

ce champ conticnt dc Timpulsion, de I'dnergic, du

moment angulaire etc. II peut done jouer un role

analogue h celui d'un 'corps matdriel'. On ddcrit ici un

module simplifid qui exhibe cette propri^td pour

I'interaction 6lectromagn6tique.

1. Introduction

On presente souvent le principe de Paction et reac-

tion (par) en disant que les forces d'interaction F,,

et F,, entre deux corps sont telles que F|2= -F21 et

que leurs supports (ou droite d'action) sont confon-

(lus quelles que soient les interactions entre ces

corps (Viennot 1982, M^nigaux 1986).

Si on peut I'admettre pour les interactions de

contact reduites a un point, il n'en va pas de meme
en general pour les interactions *a distance' car dans

cc cas 11 y a un champ, servant d'intermediaire ^

.g,
I'interaction, qui poss^de une impulsion (un

moment angulaire, une dnergie etc.), comme tout

corps 'materiel', et qui peut etre mise en evidence

indcpendamment de toute propagation. Les forces

s'exerqant sur chaque corps n'ont alors aucunc rai-

son d'etre opposces puisqu'il existe un troisiemc

corps, le champ, qui conlient tout ou partie de

rimpulsion dchangce lors de I'interaction.

Plus formellcmcnt, la relation F,2 + F;, =0 pro-

vient dc la conservation de I'impulsion quand il y a

interaction dircctc (ou dc contact) entre les deux

corps. Ce qui s'ccrit aussi

d/
*"

d/
""•

Dans laqucllc d/>,, (d/j,,) symbolise la variation d'im-

pulsion du corps 2(1) due au corps 1 (2). Sil existe

v\n troisiome corps transmcttant Tintcraction entre

les deux premiers, on aura cette fois

dp2.i
.
dp«

d,^-3r="
dpi3 d/?M _ ^
dr ^ d/

~"

d'ou en additionnant

dpn dp
1 3 d/?i, dp,2

d, +Tr+^+-3r=''
il s'ensuit que

At dr

ce qui signifie que la force sur 1 n'est pas opposee S

la force sur 2.

Dans son c<*16bre Cours de Physique, Feynman

(1979) a propose un paradoxe, concernant la

conservation du moment angulaire dans une inter-

action electromagnctique, rcsolu par aillcurs

(Aguirregabiria et Hernandez 1981, Boos 1984,

Lombardi 1983). On propose ici un paradoxe analo-

gue, sur un modele plus simple, concernant la

conservation de I'impulsion.

2. Moddic
On sait que les forces magndtiqucs dc Lorcntz

qv X /? s'cxer^ant enlrc deux charges en mouvement

ne sont opposces que si leurs vitesses sont paralleles.

(»MVn8«)7/H<W»|t»IV) to: SI12 Ml© l'>K'> lOP Piihlishinp Mil .^ llic l-urcpciin rh>Hiciil S4Kici>
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ACTION AND REACTION IN ELECTROMAGNETISM

(MARINOVS COMMENTS ON THE PAPER OF A. BUTOLI)

Stefan Marinov

Institute for Fundamental Physics

Morel lenfeldgasse 16

A-8010 Graz, Austria

Abstract . I emphasize once more that only the radiation electromagnetic field has

momentum density but the potential electric and magnetic fields have no momentum
(I)

density. Making reference to the recent paper of Butoli^ ', I shew that the momentum

densities of potential electric and magnetic fields exist only on paper but in

the physical reality they do not exist. Thus Newton's third law in electromagne-

tism is preserved only on paper but in reality it is not preserved, as my Bul-

Cub machine without stator has recently patently demonstrated.

Since many years I try to show to the world^ ^ that Newton's third law in electro-

magnetism can be violated not only at the interaction of single charges and single cur-

rent elements (as also the conventional theory asserts), but that such violations can

be observed also for systems of electric charges and for current loops having conden-

sers with large distances between the plates.

Conventional physics supposes that Newton's third law has an absolute validity and,

for saving this law in electromagnetism ( at least on the paper ), it assumes that the

"momentum density" of the potential electric and magnetic fields balances the "unbalanced'

momenta which appear at the interaction of the electric charges. Such assumptions of

conventional physics are wrong and have no experimental support.

I showed^^*^^ that only the radiated electromagnetic field (which is inversely pro-

the
portional to the first power of the distance from charges radiating it, whose electric

and magnetic intensities are equal, mutually perpendicular and perpendicular to the di-

rection of propagation of the field, and which depends on the acceleration of the char-

ges at the advanced moment t' = t - r/c, where t is the observation moment and r is the

distance to the radiating charges) has momentum density. The potential electric and
.

magnetic fields (which are inversely proportional to the second power of the distance

from the charges generating them and which depend on the charges and their velocities

at the observation moment) have no momentum.

Thus it is an idiotism to assert that a permanent magnet producing the magnetic in-

tensity B and a charged condenser producing the electric intensity E create an "elec-

tromagnetic field" whose momentum density is (c/47i)ExB. Nevertheless this idiotism is

preached in any physics textbook.
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I noted ' * ' that Graham and Lahoz' ' first have observed violation of Newton's

third law and of the angular momentum conservation law in electromagnetism (and in

physics) but they have not understood well their experiment and have supposed that the

opposite angular momentum has been "taken" by the "field".

I carried out a variation of Graham and Lahoz' experiment constructing my Bul-Cub ma-

chine without stator' ', where a body of 2 kg rotated under the action of "internal"

magnetic forces violating thus patently the angular momentum conservation law. The re-

ferees of the leading physical journals of the world rejected the publication of my

paper with the argument that the opposite angular momentum is "taken" by the "field",

however without showing by the help of which physical observations can this huge field

angular momentum be detected. My correspondence with the referees and the editors of

the physical journals is published in Refs. 3-7 and my Bul-Cub machine without stator

still remains practically unknown to the scientific community, as the circulation of

my books is limited.

Here I should like to note that Newton has introduced his law not for the interac-

tion of two "bodies" only but for the interaction of any two parts of the interacting

bodies, thus, we can say today, for the interaction of any two particles . The introduc-

tion of the "field" which has to save the violation of Newton's third law at the mag-

netic interaction of the particles is a charlatanry completely alien to Newton's spirit,

Recently Butoli' ' has published a short paper which has to show once more that New-

ton's third law in electromagnetism is conserved. The essence of Butoli 's Gedankenexpe-

riment is the following (fig. 1):

In the reference frame Oxyz there are two infinitely large planes I and J~ (Butoli

forgets to add the word "infinitely") parallel to the yz-plane, respectively charged

with the charge densities o and o", where [o
|

= |o'| = a. The plane I moves with a

constant velocity v in parallel to the z-axis, while the plane I' moves with the same

velocity v in parallel to the x-axis.

The magnetic intensity, B, produced by the plane J , must be anti-parallel to Oy in

the space to the left of it and parallel to Oy in the space to the right of it. Now I

shall give the demonstration of this assertion.

Assuming that I coincides with the yz-plane, we shall have for the magnetic poten-

tial generated by the elementary surface ds with coordinates (0, y, z), denoting by r

the distance from ds to an arbitrary point on the x-axis whose abscissa is x,

dA = odsv/cr » o dy dz vz/c(x^ +y^ + z^)^/^. (1)

For the magnetic potential generated by the whole plane we obtain

A = 4//ov dydz z/c(x^ +y^ + z^)^^^ = f(x)z. (2)

00

as. obviously, A will not depend on y and z. Thus
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B = rotA = - zxgradf(x) = - z>c{9f(x)/8x}x = - Of(x)/8x}y, (3)

where 8f(x)/3x < for x > and 8f(x)/ax > for x < 0.

In a similar way we establish that the magnetic intensity produced by the motion of

plane l" is zero in the whole space.

Butoli shows that the plane I' acquires momentum along the negative direction of the

z-axis, while the momentum of the plane I remains unchanged. And Butoli shows that

the "momentum" of the electromagnetic field increases with a quantity exactly equal and

opposite to the momentum acquired by the ponderable masses of the system.

The momentum of the "field" increases but this momentum can by no technical

means be detected. Thus the momentum of the electromagnetic field exists only on paper .

In the physical reality it does not exist . On the contrary, the momentum of the radiated

electromagnetic waves exists in the physical reality and can physically be detected .

Consequently I can accept that one ascribes a "momentum density" = (c/4tt)ExB to

potential electric and magnetic fields; but only in the way in which I accept the exis-

tance of ghosts of dead persons.
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FIGURE CAPTION

Fig. 1. Butoli 's Gedankenexperiment.
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CALCULATION OF THE PUSHING FORCE WHICH ACTS ON THE AMPERE BRIDGE
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Abstract - The calculation of the pushing force which acts on the classical Jl-fonn

Ampere bridge leads to unlimited integrals, as the force at the edges of the bridge

becomes infinitely big. To be able to make an exact calculation of this pushing

force, I exchanged the linear shoulder by a half-circular. The pushing force on

such a U-form Ampere bridge (U tipped over), which is always less than on the tra-

ditional n-form bridge, can easily be calculated if certain approximation should

be introduced. The value obtained gives the lower limit of the force which I have

measured with my n-form bridge (the first such measurements have been done by

Pappas). For a reliable experimental verification of Grassmann's theory (sustained

by me) about the forces acting on the Ampere bridge, careful and precise measure-

ments are to be done with U-form Ampere bridges.

I have calculated in Ref. 1 the pushing force which acts on a n-form Ampere bridge

with length L of the legs and length a of the shoulder, along which current I flows, ob-

taining

f = (y^I^/2TT)/L(x^ + L^)"^/^(dx/x) = (p^I^/2tt) /dx/x = (M^I^/2TT)ln(a/a^,) . (1)

^0 ^0

where for a bridge with a/L < 0.33 the approximation in (1) leads to an error not bigger

than 5%. The quantity a is very small but nevertheless different from zero because for

i^ = 0, as it must be for the idealized mathematical case, the force becomes infinitely

big, a case which, of course, in physics cannot exist.

If we take I = 1 A, a^ = e'^^a = 1.4xlo'^^a, and if we remember that \i^ = 4nlO'^ N/A^,

we obtain

f = a E 5x10"^ N/A^. (2)

I called such a force a force-factor of the normal Ampere bridge and denoted it by a.

1 2
My measurements ' showed that the pushing force acting on the n-form Ampere bridge used

by me, where the full edge forces have been included, for I = 1 A, was quasi equal to

the force-factor of the normal Ampere bridge. In Pappas' (

have been excluded and he measured forces 5 times weaker^.

the force-factor of the normal Ampere bridge. In Pappas' experiments the edge effects

-6
*It would be more convenient to choose the force factor of the normal bridge a = lO" N/A
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To be able to make exact calculation of the pushing force on the Ampere bridge, I

took the bridge not in the traditional n-form but in a U-form which can be seen in fig.

The force with which a current element Idr' acts on another current element Idr,

4
according to Grassmann's formula is

df = (pQ/47r)I^drx^r'xr)/r^ = lO"^ I^ {dr' (dr.r) - r(dr.dr')}/r^. (3]

where r is the oriented distance from dr' to dr.

First let us calculate the force with which the currents in both legs act on the cur-^

rent in the half-circular shoulder. Let us assume that the radius of the half-circle is

R and the legs are infinitely long (fig. 1)

Taking the linear element dr' along the left leg and the linear element dr along the

half-circular shoulder, we shall obtain for the elementary pushing Ampere force which

is the component of the global force acting along direction parallel to the legs, as the

component acting in direction perpendicular to the legs is zero, for I = 1 A,

df = 10"^ <^n;(dr,|r„ + dr^rj - rii(drHdr' + dridri)
^ ^^^^

2 2 3/2

where dr„, dr^ are the components of dr and dr' parallel to the legs, dr^, dr^ are

the components perpendicular to the legs, and, similarly, r„ and r^ are the parallel

and perpendicular components of r.

We have

dr = RdB, dr„ = RcosBdB, dr^ = RsinBdB.

dr' = (R/cosa)da, dr,', = Rda/cos a, dr] = 0, (5)

r„ = RsinB + Rtana, r^ = R - RcosB.

Putting (5) into (4), integrating for < a < ti/2, < B < tt, and taking into ac-

count that there are two legs, we obtain

f: = 2xlO-^'f /
cosasing(l - cosg) dadB ^^^ ^6,

0(1 + 2 sinacosasinB - 2cos a cosB + cos a)^'^

and we thus see that the pushing force acting on a U-form Ampere bridge does not depend

on the radius R of the half-circular shoulder.

The calculation of the Integral (6) is difficult and Dr. Rainer Feldbacher (Physical

Institute of the Technical University, Graz), to whom I express my cordial thanks, car-
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ried out the calculation on a computer, obtaining the value

f^ = 0.1222 yN/A^. (7)

Now I shall calculate the pushing force acting on the half-circular shoulder and cau-

sed by the potential action of the current elements in the shoulder on the current ele-

ments of the shoulder. Let me note that for the n-form Ampere bridge the force

acting on the current elements of the shoulder and caused by the potential action of

the current elements in the shoulder is equal to zero, as all these current elements

are col i near and for col i near current elements the magnetic force, according to Grass-

mann's formula, is zero.

Taking the current elements Idr' and Idr at two arbitrary positions on the half-

circle, we shall have the following expressions for dr„, dr^, dr,',, drj, r„, r^, which

we have to put in formula (4) and integrate it for 0<a<TT, 0<6<7r,

l;~ dr = RdB, dr„ = dr cosp = Rcos3dB, dr^ = drsinB = RsinBdB,

dr' = Rda, dr,', = dr'cosa = Rcosada, dr^ = dr'sina = Rsinada, (8)

r„ = R(sin3 - sina), rj^ = R(cosa - cosB).

Dividing the domain of integration in four domains, we shall have

TT TT -n/Z-n/Z tt/2 TT IT 7r/2 tt tt T\/2-n/2 tt/2 it

f; = / / = ; / w ; w / ^ / / = 2 / / + 2 / /
=

" tt/ 2 tt/2 tt/2tt/2 o o o tt/2

,^^Q-7^^r^^(^ cosa{cosB(sinB'- sina) +sinB(cosa- cosg)} - (sin3 - sing) (cosacos3 »• si nasi nB)
^j^^g |

{(sine - sina)^ + (cosa - cosB)^}^''^

o^.^Q-7^(^^(^ cosa{-cos3^ine-sina) + sinB(cosa -fcosB)) - (sinB - sina)(-cosacosp t-sinasinB
)^^^^^

{(sinB - sina)^ + (cosa + cosB)^}^^^

= (10-^//2)tt-^^^^^^^^^TP ^ (10-^/^)Tf ^^"^^«^%,,
. (9)

b {l-cos(a-$)}l/2 J, {l+cos(a+B)}l/2

These two integrals cannot be taken. The second integral can be calculated on a com-

puter, but the first can be not, as it has peculiarities for a = B. I was unable to

to

find a way for calculating the first integral and I leave this task whom is more skilled

in mathematics. I am, however, afraid that the first integral is unlimited . This

1s a very strange result, as the force between two infinitely near and col i near

I
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\current elements must be zero. Formula (9) shows that for a = B the integrand in the

first integral (9), i.e., the elementary force, is unlimited and thus the integral is im

proper. But the value of an improper integral may be limited. As said above, I leave

the solution of this problem to people more skilled in mathematics. I consider the

because
strange result that the first integral may become unlimited, the denominator of the

elementary force tends to zero more quicker than the nominator, as a wrong mathematical

presentation of the physical reality. I liberated the first integral of this mathematical

absurdity by making the calculation in the following approximate way:

As the di stance r between both current elements varies from to 2R, I took R as some

3 2 2 3/2 3 2 2 2
average value and I presented r = (r„ + r^) ' as r = Rr = R(r„ + r^). At such an

approximation the integrals in (9) obtain very simple forms and can immediately be taken

^ _ 7 7r/2TT/2
7 _ y

f" -- *^xio'' / / sin3dadB = ttIO'V^ = 0.2221 uN/A*^. (10)
'^

Thus if taking into account (7) and (10), we obtain for the net pushing force acting

emphasizing that wecould take R above mul-
on a U-form Ampere bridge the following valueyfipiied by any number smaller than 2,

f;^ ^ f^ + f); = 0.3443 pN/A^ (11)

With my n-form Ampere bridge I measured forces 10 times bigger. Here I would like to

note that if the edges of the n-form bridge will be considered as half circles with ra-

dius R = 1.4x10' a, where a is the length of the shoulder, then the force acting on

these half circles will be about the half of (11) and the force acting on the shoulder

will be equal to a = 5 uN/A (see fromulas (1) and (2)).

All above calculations are valid, of course, for an infinitely thin wire.
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FIGURE CAPTIONS

Fig. 1. - U-form Ampere bridge.

FI9. 2. - Half-circular shoulder of a U-form Ampere bridge.
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The Lorentz force law is the basis of reiativistic

I^:ctrodynamics. developed by Lorentz; and it is the ma. or

invariant force law of Special Relativity. The Lorentz force law

.HctSally Shrived from the Biot Savart formula ^- ^he magne .c

field. Contemporary to Biot Savart formula, the so called

cardinal law of Electrodynamics was found by Ampere in the years

1821 to 1825. The cardinal law was forgotten with the advent or

Relativity Theory. Its assumed disadvantage was the fact it was

not a reiativistic invariant force law, though not a single

experiment was found to falsify this law by that time, nor one

has been found yet. Nevertheless, often when this infallible law

is used to explain easily an otherwise complicated configuration

of electrodynamic forces, it is pointed out that it is equivalent
to the Lorentz law.

However, the reiativistic Lorentz law:

F - q(E + VxB/c ) 1.

does not respect Newton's action and reaction between moving
charges. This implies violation of the fundamental principle of
conservation of momentum and angular momentum. However, Nature
seems always to respect this principle. So, Physicists made the
hypothesis that the Reiativistic law should always be
supplemented (see for example reference 1, page 541-542), by a
contribution of the Electromagnetic field via the Poynting vector
to overcome this deficiency. A more advanced approach of this
hypothesis in microphysics leads to modern Quantum
Electrodynamics (M . The origin of this hypothesis goes back to
Maxwe 1 1

(="*
) , who first made the hypothesis that his displacement

current is in every respect equivalent to an ordinary material
current. Using Maxwells equations and making appropriate
manipulations, one can see that the contribution of the Poynting
vector is another expression of Maxwells original hypothesis for
the equivalence of a displacement current with an ordinary
current. These hypotheses are equivalent to saying that there are
no moving charges that do not belong the same time to an assumed
closed circuit- possibly closed by a displacement current. This
was also pointed by Maxwell ('*) page 163, art 501, who emphasized
that in practice there are no open circuits. Early enough. Ampere
himself had shown that his law and the derived force from the
Biot and Savart formula are identical for closed and separated
circuits. Consequently, Maxwells hypothesis leads to the
assumption that the cardinal law and the Lorentz law are



- 171 -

equivalent for at least separately moving charges or currents.
There remains the case for the equivalence of forces for charges
belonging to the same circuit. This is a case of current
scientific debate C"-

'•^'*
. In this author's opinion, neither the

equivalence of the last case is always correct, nor all circuits
are effectively closed. The last point is a main point of the
present paper, and we shall investigate it below for a particular
case

.

. The cardinal law in its original electric current foKm reads,

Fi=> - -ri2lil =/ri2^ (2dsi*ds.. -3/ri..^ (dsi» ri:.') (dg^cri^) ) 2.

The updated form of the Cardinal law, corresponding to the
Lorentz relativistic law should read(^),

Fi:2 ri=>qiq3/ri2''^(2vfv2/c'^ - 3/c=ric>= (vi'ri^) (v^'ri^^) - 1) 3.

This is the cardinal law in its charge to charge form, for
discreet moving charges, and it is derived from the original form
using the identity ids - qv and including the Coulombic*
interaction.

A rigorous revision by the author of the major experimental
'evidence, had shown that there is a serious number of experiments
that the Lorentz force law can not explain at all; and leads to
erroneous conclusions, though the cardinal law is always straight
forward applicable and in agreement with the observation. Such a
case is the experiment by Graham and Lahoz, Nature, 285, 154,
1980; the Cemented Faraday Disc; Several of the Hering
Experiments in 1923, Trans. Am. Inst. El. Eng. 42, 311; and an
accountable number of other experiments (^''-=^'*)

.

The Graham and Lahoz experiment consists of charging and
discharging continuously with an . alternating current, a
cylindrical capacitor suspended with its axis vertically by a
torsion wire and connecting its plates to an alternating current
source as shown in diagram 1. The current flows in two unequal
radii making an angle of 180 degrees. These two unequal radii are
in an axial magnetic field, formed by a coil placed in such a way
that its axis coincides with the axis of the capacitor. The coil
is fixed in the laboratory and it is also fed with the same
alternating current source, so that the forces on the currents on
the two unequal radii,

Fi - IBRi and F:^ - IBR2 4.

are always in the same relative direction.

As a result a resultant torque with respect to the axis is
exercised on the capacitor:

N - IBRi(Ri/2) - IBR=(R2/2) - IB (R^i -I^a ) /2 5.**
This torque was observed by Graham and Lahoz from the deflection

*Coulomb **This formula must be obtained by integration (see, for example,

formula (4) on p. 139 of TWT-IV)
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of the torsion wire monitored by a reflecting mirror. Graham and
Lahoz explained this result as follows: "Although this result is
to be expected by Classical Electrodynamics* it leads inexorably
to the acceptance of the physical reality of the point ing*^ector,
even though E and H arise from independent sources. This can be
seen by seeking the system on which the third law reaction torque
must act. It can be neither the external electrical circuit, as
the loop is essentially closed within the suspension, nor in the
magnet, which as a coil, cannot receive an axial torque (force
parallel to its own current) .... the calculated torque is* exactly
equal to the volume integral of rxd(ExH) /dtc"^ , so that the
complete reaction is accounted for by the assignment of a real
angular momentum density to rx(ExH)/c=". Obviously, the
interpretation of G/L is based exclusively on the Lorentz law,
since the cardinal law readily produces a reaction force parallel
to the current of the coil.

The G/L experiment essentially consists of a materially open
circuit, which is closed by a capacitor gap. Inside the capacitor
gap, there is a displacement current proportional to dE/dt and
numerically equal to the outside material current; as well as it
is numerically equal to the change of the integral of the
poynting vector. However, the observation of G/L as well as their
interpretation directly points out that the role of the poynting
vector or the role of the displacement current is not the assumed
one. If the displacement current was completely equivalent to the
rest of the material current, then Graham and Lahoz circuit would
be equivalent to a solid and trivial closed circuit without
effectively a capacitor gap. For the case of a solid circuit, the
forces between it and the coil are equal and opposite. However,
the force on a coil from a closed circuit is always radial toward
the axis. Thus the force on the solid and closed circuit, being
opposite in direction to that of the coil, would be also radial
toward the axis, according to both laws. However, such a radial
force produces no torque and no rotation. Therefore, the observed
rotation by G/L proves that, either considering the cardinal law
or considering the Lorentz law, and no matter what is the role of
the displacement current or the role of the poynting vector, the
circuit of G/L is not equivalent to a closed circuit. The
interpretation of G/L for the role of the poynting vector is the
exact opposite than Maxwell's hypothesis. The displacement
current, instead of compensating the unexpected for a closed
circuit torque, is assumed to be the agent that takes up the
reaction of a real and operating torque.

Thus, the observation of G/L modifies the assumed hypothesis of
Maxwell for the equivalence of any circuit to a closed circuit,
via his displacement current. At this point I would like to make
clear, without providing the necessary calculations, that the
cardinal law provides the same numerical value for the observed
torque without any kind of extra assumptions, and the same time,
it places the reaction force and the reaction torque naturally on
the causing the force agent. I.e. tangent ly on the coll.

electromagnet ism **Poynting
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Unfortunately, G/L never considered this natural explanation
provided by the cardinal law and they never searched for the
reacting force on their coi 1

(^-''=')
.

However, let us over look the natural explanation of the
cardinal law and search the consequences of the only possible
interpretation of G/L according to the relativistic Lorentz law.

The observed by G/L torque on the suspended circuit ^according
to Lorentz law as well as according to the cardinal law is given
numerically by equation 5. within the experimental error. This is
also the value given directly by the measurement. So, there is
nothing to say at this point. However, the reaction of this
torque according to the relativistic law, as explained by G/L
should be expected to be taken up by the poynting vector and
exercised on the vacuum. Numerically the reaction is:

N =»rxF = rx(dP/dt) -

Where

E and
integral

J

vo

- Cidi EXH)/dtc=>dv

gap

6.

(EXH)/c=>dv

vol. of gap
H are uniform inside the capacitor gap. Therefore
7 is equal to:

P - EHV/c^ 8.

Where V is the volume of the capacitor gap.

According to the data given by G/L it is:
Ri =5.5 mm

,

Rs =• 4.5 mm,
h - 15 mm,
C:, - 5 pf,
E =2.3 MV/m,
Voltage - 2KV
Co - 8.855xl0-12cb/vm

Volume of capacitor gap - (R2= -Ri=^)h*- 471 mm-- 471x10-'=' mr*

P - 2. 3x10^x0. 22x10^x471x10-"/ (4 3=^10**-)**Ntsec -

19/(3=10^'^)Ntsec
This is the momentum deposited into the vacuum per cycle.
To this electromagnetic momentum, there corresponds an energy
given by special relativity (see Philips and Panof ski (^^^)

, page
184, lines 5-10), i.e. \j

E = (m.: + p^'c^) PC - 19/(3xl0«) Ntm - 64x10"= Joules,
continuously stored into the vacuum.
This is an enormous loss of energy into the vacuum. Indeed, it is

clear that the angular momentum gain per cycle is additive, due

*,i(r2 Rph ••4.3210IS
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to the simultaneous reversal of both E and H, so the deposits
into the vacuum angular momentum is, and so the deposited into
the vacuum energy is. This is contrary to an ordinary process of

charging and discharging of electrical energy into a capacitor;
or similarly to storing magnetic energy in a magnetic field and
to retrieving it back when the magnetic field is switched off.
To compare this loss, we calculate the periodic storing and
retrieving electrostatic energy in the G/L capacitor. It is

E - 1/2 CV= - l/2x5xlO--^'-^pfx2=xlO''V= - IxlO"" Joules.
The energy stored into the vacuum during 64 cycles in the unique
interpretation of the Lorentz force is the same as the
electrostatic energy charged and discharged into the capacitor.
The energy stored into the vacuum is apparently not retrievable,
and it is as big as long the experiment lasts and as much as one
wishes. Vacuum in this way seems to interfere to otherwise
assumed isolated systems. Conservation of energy and angular
momentum of an isolated system seems to be invalidated by the
vacuum. These are absolutely impossible assumptions and should be
excluded, as contrasted to the natural and straight forward
description, offered to the observed torque, by the cardinal law

of electrodynamics, without assigning bizarre properties to the
vacuum and not violating fundamental conservation laws.

A similar experiment to G/L, but concerning the linear momentum
was performed by Pappas(=*) and repeated by Graneau et al(^=). The
explanation of it, according to the cardinal law, was also
natural. On the contrary, an explanation according to the Lorentz
law and with the assumed reaction to be applied into the
field(^'^=), led similarly to paradoxical results. Further,
experimentation of the suspended pi-frame had shown in various

ways that the reaction goes into the mercury cups as expected by

the cardinal law, and that the force is much dependent on various
parameters inside this cups, in general, being smaller, up to

405fe, than the Lorentz force, which is independent on such
parameters, depending only on the length of the pi-frame bridge
and the magnetic field around it. This result is absolutely
compatible to the cardinal law for the electrodynamic force ('*-=')

.

The assumed disadvantage of the cardinal law, not being
relativistic, can not withstand its simplicity and unique
compatibility to vast experimental decisive evidence. The
unjustly forgotten law of electrodynamics, in this author's
opinion, will take eventually back its position, proving also the
assumed disadvantage, as a matter of fact, to be a precious and
operating advantage (^"*' =^")

.
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FIGURE CAPTION

Rotation of a cylindrical capacitor suspended vertically by a

torsion wire through its axis (not shown)

.
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MARINOVS COMMENTS ON THE PREVIOUS PAPER BY P. T. PAPPAS

The criticism of Pappas to the Graham + Lahoz (G+L) interpretation about the "absorp-

tion" of the opposite angular momentum in the G+L experiment (see the paper of G+L in

TWT-III, p. 159) by the "inductive electromagnetic field" is right and I share Pappas'

criticism, although I must add that, because of his eternal haste, Pappas works with

badly written formulas, makes computational errors and the reader becomes embarassed

when checking them. This is due not only to Pappas' eternal haste. Substantial guilt

have also the "Maxwellian" concepts which create a terrible mess, and some errors in the

formulas written by G+L.

I shall explain all subtle aspects of the G+L experiment, as it is an extremely im-

portant experiment (the first one in history where violation of angular momentum conser-

vation law has been observed) and its wrong treatment presented by G+L must be put on

the pillory.

According to the Maxwell's concepts, the so-called displacement current with density

J^ = (l/47^8E/at (1)

flows between the plates of a condenser, where

E = - gradU (2)

is the electric intensity between the condenser's plates and U is the electric tension

applied to the plates.

According to Maxwell and his followers Almost all contemporary physicists are Max-

well 's followers), the displacement current has exactly the same magnetic properties

as the conduction current, namely it generates its own magnetic potential (i.e., acts

with magnetic potential forces on other currents communicating them kinetic forces) and

reacts with kinetic forces to other magnetic potentials. It remains an enigma, how

the vacuum between the plates of a condenser can demonstrate kinetic forces, as kine-

tic forces can be demonstrated only by masses, meanwhile vacuum has no mass.

Here the labyrinth of the speculations of the Maxwellians does begin. The Maxwellians

say that if in a certain space domain there is an electric intensity E and a magnetic

intensity B, then this space domain has momentum with density

n = (1/4tic)ExB, (3)

proper
representing mass witn density jjq propagating with the velocity c along the direction

n = ExB/EBsine, where 9 is the angle between E and B, so that

y^ = |n|/c = |ExB|/47rc2 . (4)

The "oriented" energy density e = y c is called Poyntinq vector and is denoted by

S = EH = (1/47t)ExB. (5)

As energy density and mass density, according to the relation
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G = uAd - V^/C^)^/^ = UqC^ (6)

where v is the velocity of the masses, are two different names (with different dimensions

of the same entity (I work in my theory with formula (6) and it is MY view-point that

energy and mass are two different names of the same entity), the Maxwell ians assert

that a space domain with S different from zero has mass, but as this mass is moving

with a velocity c, it is infinitely small (only in such a case the relation
2 2 1/2

y/(l - v /c )
' will be a finite quantity). Thus, according to the Maxwellians, if in

a certain space domain filled with vacuum the Poynting vector S is different from zero,

this space domain has mass and consequently can demonstrate the availability of kine-

tic forces.

Hence if the G+L cylindrical condenser, between whose plates displacement current

with density (1) flows, is put in the magnetic field with intensity B of a cylindri-

cal coil, then, according to the Lorentz equation (1) in Pappas' paper, on the vacuum

between the condenser's plates the magnetic potential force

F = (l/c)/j^xBdV = (l/4TTc)/(8E/at)xBdV (7)
V V

will act. As the vacuum can be not accelerated, the Maxwellians make the unlawful

mathematical acrobatics by writing formula (7) as follows

F = (l/4nc)/(8E/at)xBdV = (l/4TTc)/9/8t(ExB)dV = (l|'c)J(8e/8t)dY = f (8)
V V V

and consider the time variation of the Poynting vector, multiplied by the volume be-

tween the condenser's plates and divided by c, as a kinetic force f with which the

"electromagnetic field" reacts to the action of the potential force F.

Note. G+L begin to write the formulas in their article in the system SI. Then they

write the formula for the time change of the angular momentum density in the form

9A/3t = (l/c^)rxa(Ex8)/at. (9)

while they write the formula for the angular momentum density in the form

A = c^rx(ExB), (10)

using for B the symbol H. The last two formulas seem to be written in the system CGS.

but both of them are wrong , as in the system CGS the formula for the density of the

angular momentum is

A = (l/4Trc)rx(ExB). (^1)

According to my concepts (see my CLASSICAL PHYSICS, vol. V, §37, or TWT-IV. p. 68).

the potential electric and magnetic intensities have no Poynting vector and can be not

unified in a vector product having some physical essence. Poynting vector (and res-

pectively, momentum density) can have only the radiation electric and magnetic inten-

sities which are generated by the accelerated motion of any electric charge. In the
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G+L experiment the radiated intensities are so feeble that they can be neglected and

we have to consider only the potential electric intensity generated by the charges on

the plates of the condenser and the potential magnetic intensity generated by the cur-

rent in the coil. They are intensities generated by two different systems of charges

and it is an idiotism to unify them in a Poynting vector as G+L do, noting that the

radiation electric and magnetic intensities are always generated by the same charges.

Pappas tries to calculate the momentum in the G+L experiment "deposited into the

vacuum per cycle".

First in the experiment of G+L one has to 'cleposit" not momentum but angular momentum,

as the angular momentum acquired by the mass of the rotating condenser is to be ba-

lanced, according to the concepts of the Maxwell ians , by the "angular momentum of the

electromagnetic field". Here one has immediately to add that radiated electromagnetic

energy has momentum density but it is an idiotism to speak about angular momentum

density even for radiated electromagnetic energy, as angular momentum can have only

masses rotating about an axis but radiated energy propagates linearly and cannot ro-

tate about an axis .

Secondly the field momentum must be ^'deposited", it must be radiated in a direction

opposite to the direction of the condenser's rotation and immediately after being ra-

diated it must begin to rotate about the axis of the apparatus, so that the total an-

gular momentum of this radiated energy for any time interval must equalize the angular

momentum acquired by the rotating mechanical system during this time interval (if

there is no mechanical friction in the bearings of the rotating system and the time

of acceleration of the condenser tends to infinity, also the angular momentum of the

rotating system will increase to infinity).

We see that the concepts of the Maxwell ians are so idiotic that normal man will

never begin to explain why are they idiotic, as one of Murphy's laws states: Never

argue with a fool, people might not know the difference.

Thus I shall not try to make a contribution in the revelation of the idiotism of

the Maxwell ians. I shall only show WHAT have G+L done and WHAT have they calculated,

because:

1) their experiment is tremendously important , as this is the first experiment in

human history where violation of the angular momentum conservation law has been obser-

ved,

2) they have calculated not this what they thought of having calculated.

I shall give a clear description of their experiment, as when reading their report

the reader under^ands with difficulty what have they really done.

The essence of the G+L experiment is presented with my trick-track perpetuum mobile

which I have proposed before having read the G+L article (see fig. 6 on p. 108 and

p. 312 of TWT-II), althouh I have seen the G+L article in the year of its publication

but, after perusing it, I could not grasp its essence.
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The simplified explanation of the G+L experiment given by Pappas at the bottom of

his p. 3 is right. I must add that to the condenser was applied an alternating tension

U = U cos(2TTV,t) producing an alternating current I = I cos(27rv,t), where v, is the

frequency, U and I are the amplitudes of tension and current and the phase between

them is taken equal to zero, while on the coil was applied another alternating tension

producing an alternating magnetic intensity B = B cos(2Trv2t), where Vp is the frequency,

and it was Vj = 243.31 Hz, V2 = 242.18 Hz.

Thus the torque (the moment of force) acting on the condenser was a periodic func-

tion of time and according to the Lorentz equation we have

a a

M = |/(l/c)rx(IdrxB)| = /(r/c)I cos(2Trv,t)B cos(2Trv«t)dr =

b b ° °

(l/4c)lQBQ(a^-b^)Ccos{ TT(vj+V2)t} + cos{ Hv^'V^)t}], (12)

where a and b are the outer and inner radii of the cylindrical condenser.

Disregarding the high frequency component with period 2/(v,+V2), we can consider

the torque acting on the condenser as simple periodic function with period

T = 2/(vj-V2) = 1.770 s, while the frequency of the tensions applied to the condenser

and the coil can be taken equal to v = (v, +V2)/2 = 243 Hz.

For the torque's amplitude we obtain, assuming v, = ^2*

u u u

Denotinq by q the

and putting into (13) /,,x

lo =<V3t)j,= c^(au/at)^ = 27tvCqU^,
^^^^

we obtain

(15)

In order to evade calculation difficulties, I shall consider the cylindrical conden-

ser as a parallel plate condenser with distance between the plates d = a - b and sur-

face of the plates S = Ti(a+b)h, where h is the height of the cylindrical condenser, so

that we shall write

Cp « S/4Trd » (a+b)h/4(a-b), (16)

and thus (15) can be written

Mq = (Tr/4c)vU^B^h(a+b)^ (17)

According to the Maxwell ians , the same and oppositely directed torque must act on the

displacement current in the condenser's gap. The numerical verification can be done

straightforwardly, taking U = E (a - b) and dV = Tt(a-fb)hdr,

% '=l/(l/4Tic)rx{(8E/3t)QxBQ}dV|= (l/4Tic)/r(2nvEQ)BQ{7i(a+b)hdr} = (Ti/4c)vUQBQh(a+b)^. (IR)

%
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According to my concepts, the torque (12) - (15) does exist but the torque (18) does

NOT exist. The torque (18) is a pure mathematical expression without any physical back-

ground .

Let us now see which is the amplitude of the torque acting on the radial conducting

wires of the condenser.

I shall make the calculation according to formula (15). This formula is written in

the CGS system of units; in the SI system of units it will have the form

M^ = frvC U B (a^-b^) = ttvC E B (a - b)^(a + b)

.

(19)0'^'
Putting here:

V = 243 Hz,

C^ = 4.7 pF.

Eq = 1.3 MVm"^ (third row of the G+L table).

Bq = 0.22 T (third row of the G+L table),

a = 5.5 mm,

b = 4.5 nm,

we obtain

M^ = 10.3 pNm. (20)

As G+L write, "knowledge of the resonant amplitude and frequency, moment of inertia

and free decay time" yielded a driving torque (third row of G+L table)

"o.obs = 8-5PN™- (21)

G+L have calculated a torque (M )p^. = 7.1 pNm. Their value is lower than my calcu-

lated value, as G+L write:

I has been corrected for the known stray capacitance to earth external to suspen-
sion (~1 pF) and for the fraction of conduction current which corresponds to po-

larization current in the dielectric end plates, as that part corresponds to a

closed loop of current contributing no torque.

The second correction done by G+L was WRONG. I showed that the polarization current

(i.e., the displacement current in dielectrics), exactly for the same reasons as dis-

placement current in vacuum, is NO CURRENT, as it neither generates magnetic field (I

demonstrated this with my potential displacement current experiment - see TWT-I,

p. 312) nor it reacts with kinetic forces to external magnetic fields (I demonstrated

this with my Bui -Cub machine without stator - see TWT-III, p. 48, and with my Rotating

Ampere Bridge with Displacement Current - see TWT-I V, p. 126). (See also p. 26 in this book.)

6+L write that their "calculated torque is exactly equal" to the right part of equa-

tion (8). I have shown above that the calculated torque is exactly equal numericall y

(but NOT physically) to the left part of equation (8) and it is easy to see that on

the right side of equation (8) one has to take the time derivative not only of E but

also of B, so that the right side of (8) is twice the left side of (8).
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This is what G+L have done. They have OBSERVED that the current in a cylindrical

coil can set in rotation a coaxial cylindrical condenser acting on its unequal radial

current conducting wires. As the current in the condenser's wires cannot set the cylin-

drical coil in rotation (there is no possibility to set a cylidrical coil in rotation,

as the magnetic forces are always perpendicular to the current elements), G+L have

demonstrated for the first time in history (if not taking into account the machine of

Robert Cook - see TWT-VI, p. 35) VIOLATION OF THE LAW OF ANGULAR MOMENTUM CONSERVATION,

All speculations of G+L about setting electromagnetic energy in rotation in order

to save the angular momentum conservation law are PURE IDIOTISM.

Pappas' calculations on p. 4 of his article, although his intension is very good ,

and although the viewpoint defended by him is right , are somewhat confused. I should

like to point out at these confusions.

First Pappas rewrites the wrong formula (9) of G+L for the "angular momentum of

the electromagnetic field" (see Pappas' formula (6)). Then Pappas forgets to write

r on the right side of his formula (6). Thus the correct Pappas' formula (6) must

be, writing instead of Pappas' symbol N the symbol M and instead of Pappas symbol

H the symbol B,

H =/rxF =/rx(dP/dt) = /rxd/dt(ExB/4TTc)dV. (22)
V V V

Consequently Pappas' formula (7) is to be corrected to

P = (l/4TTc)/ExBdV. (23)
V

and for E and B uniform and mutually perpendicular one obtains

P = EBV/4TTC. (24)

This formula is written in the system CGS; in the system SI it has the form

P = e EBV. (25
^

Putting here:

r9.or_ r2._-l -3 2
e^ = 10 /36tt C kg m s

E = 2.3 MV m"^ (fifth row of G+L table),

B = 0.22 T (fifth row of G+L table),
3

V » 471 mm (according to Pappas' calculation, although the formula for the cylin-

drical condenser C^ = 2TiG^h/ln(a/b), for Pappas value C " 5 pF, leads to h 18 mm and

not to h = 15 mm, as Pappas has calculated),

one obtains

P = 2.1 pNs = 2.1x10"^^ Ns. (26)

Meanwhile Pappas has calculated (P)pappas
" 0-21 fN s - 2.1x10"^^ Ns.

Let us stop here with the checking of Pappas calculations, as the reader might be-

come bored.
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Pappas writes:

A rigorous revision by the author of the major experimental evidence had shown

that there is a serious (Pappas means "considerable" - S.M.) number of experi-

ments that the Lorentz force law can not explain at all; and leads to erroneous

conclusions, though the cardinal law is always straightforward applicable and

in agreement with the observation. Such a case is the experiment by Graham and

Lahoz, the Cemented Faraday Disk, etc.

I AFFIRM that Pappas has NOT calculated the force of interaction even of two most

simple closed loops according to the Ampere formula. If he had tried to make such cal-

culations (as I did in PROCEEDINGS OF ICSTA, p. 95), he would had seen that one comes

to integrals which can be not taken in a final form .

To demonstrate that Pappas can calculate NOTHING with Ampere's formula, I pose to

him the following problems. If he will be able to solve them, he will win a good money:

1. If Pappas will write the magnetic potential A generated by a current element Idr

(Pappas can write the current element in his beloved form Ids) at a distance r along

an arbitrary direction, so that by multiplying in a certain manner this magnetic

potential A by another current element I'dr', he will obtainSmpere t lOOu. As, obvi-

ously Pappas will be unable to solve this problem, easily solvable for Grassmann's

formula, the conclusion is to be drawn that Ampere's formula does not allow the intro-

duction of the notion magnetic potential, and consequently also magnetic intensity.

2. If Pappas will obtain by calculation the torque acting on the currents along the

radii of a cemented (or uncemented) Faraday disk, proceeding from Ampere's formula

I shall pay him % 1000 (the coil must be taken as infinitely long with n turns on a

meter) .

3. I have calculated above (formula (13)) the torque acting on the current radii

in the G+L experiment proceeding from Grassmann's (i.e., Lorentz') formula. If Pappas

will be able to do the same by the help of Ampere's formula, I shall pay to him % 1000

(the current coil is to be taken as an infinite solenoid with n turns on a meter).

4. If Pappas will be able to calculate by the help of Ampere's formula the force

of interaction between two current circular loops with radii R lying in the same plane

with a distance r between their centers, I shall pay to Pappas $ 100. This

problem is solvable by approximate evaluation of the integrals, but as the computation

is terrific , I shall gladly pay to Pappas the 100 dollars, if he will do the job. Let

me note that the first problem is unsolvable, the second and the third are solvable,

u 4. ^ i««« jii mr, ^ ^ ^ , ^1 For solving problem 4) Pappas
but even for 1000 dollars will Pappas not try to solve them. ^.^^ ^^5^ also compu tors.

The conclusion is the following: Nobody nowhere never has calculated the forces be-

tween current loops by the help of Ampere's formula, as this leads to tremendous ma-

thematical DIFFICULTIES.

I end here with my analysis of the G+L experiments and of Pappas' criticism on this

extremely important experiment.
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I wonder that Pappas has not analysed in his paper my Bui -Cub machine without stator

which is a modification of the G+L experiment and which patently shows a violation of

the law of angular momentum conservation, as in this machine coil and condenser are

solidly fixed one to another and both are freely Suspended.

Pappas thinks that the opposite angular momentum is taken by the coil in the G+L

experiment and he writes:

I would like to make clear, without providing the necessary calculations, that
the cardinal law provides the same numerical value for the observed torque without any
kind of extra assumptions (Pappas will much more easily bite his own elbows than to

provide the same numerical value by the help of Ampere's formula - S.M.), and the sa?ne

time, it places the reaction force and reaction torque naturally on the causing the
force agent, i.e., tangently on the coil. Unfortunately, G+L never considered this
natural explanation provided by the cardinal law and they never searched for the reac-
ting force on their coil.

Well, G+L have not searched for such a reaction force but I HAVE SEARCHED for it
the

and I did not find such a reaction force in coil. And Pappas KNOWS THIS very well but h

evades to analyse my experiment in his paper. The answer of my Bui -Cub machine without

stator is CATEGORICAL: There is no torque acting on the coil and thus Ampere's formula

is wrong, as it predicts such a torque.

Further advantages of my Bui -Cub machine without stator with respect to the G+L ex-

periment are the following:

1. In my experiment the magnetic field of the cylindrical magnet is concentrated

only in iron and the whole magnetic flux crosses the condenser supplying a high magne-

tic intensity in the condeser's gap.

2. The gap of my cylindrical condenser is filled with dielectric with high permit-

tivity, so that its capacitance is considerable. By inserting big coil in series to

the condenser, I balance the capacitance of the condenser by the inductivity of this

coil which supplies the magnetic field setting the radial currents in the condenser's

circuit into rotation. The current in the condenser's circuit of the G+L experiment,

according to formula (14), where we put:

V = 243 Hz,

Co = ^-7 pF.

% = E^(a-b), where E^ = 1.3 MVm\ a - b = 1 mm,

was equal to

l^ = 9.33 yA, (27)

..... . . n ^ r I. u- t i c » The current "lever" of G+L was
while the current in my Bul-Cub machine was I = 1.5 A.

j ^^ ^^^-^^ ^i„e ^as 20 mm.

3. Thus I set a body of about 2 kg in continuous rotation (G+L only oscillated the

suspension) and my experiment becomes so impressive that only idiotized idiots can

further sustain the opinion that the "opposite angular momentum" is "absorbed" by the

"electromagnetic field".

4. In my Bul-Cub machine the predominant part of the displacement current is polari -

zation current. If polarization current has the same magnetic properties as conduction
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current, the Bul-Cub machine can be not set in rotation. Thus one has finally to throw

over board the hundred years old lie that polarization current is current.

5. The Bul-Cub machine without stator generates electric current when it is set in

rotation by an external torque. As there is no relative motion between "magnet" and

"coil" in this experiment, it shows that the electromagnetic effects depend not on the

relative velocities of the bodies (as the theory of relativity asserts) but on their

absolute velocities (as my absolute space-time theory asserts).

I shall be very glad if Pappas will dedicate a critical analysis to my Bul-Cub ma-

chine without stator and with my above comments I show to him how he has to present

his critical analysis.

However I do not believe that Pappas will dare to appear with such a critical opi-

nion.
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In un prcccdcnte articolo"' ho prcsentalo il mio Ponte di Ampere Rotante.

Ora chiamcrd qucsta macchinctta piu prccisamcntc Ponte di Ampere Rotante.

con Corrente di Spostamento (PARCSp), in quanlo la sua rotazione risultava

dalla sostituzione della corrente di conduzione in alcuni fili del ponte (nei fili

BC e FG - fig.l) con corrente di sp>ostamcnlo; qucsti fili, cioe, erano sostituiti con

dei condensatori.

La macchinetta PARCSp violava la terza legge di Newton, lenendo conto

che un corpo solido ruotava solo sotto I'azione delle forze interne. Ma essendo

qucstc forze troppo dcboli (i due condensatori con poca capacita non pcrmet-

tevano di raggiungere una forte intensity di corrente), non era possibile effettu-

are misure energetiche. Per misure energetiche intendo misure dell'energia

elettrica che I'elettromotore consuma e dell'energia meccanica che esso fomi-

sce. Secondo i concetti newtoniani e relativistici sulle forze interne, il PARCSp
non dovrebbe consumare energia elettrica, cioe la potenza elettrica P^, = lU da
lui consumata durante il riposo e durante la rotazione dovrebbe essere la stes-

sa, uguale alia potenza del calore libcrata nei fili di rame del ponte P^, = FR, do-

ve U e la tensione fornita dalla sorgente, I e la corrente e R la resistenza ohmi-

ca del ponte.

Questa asp>ettativa dei relativisti e basata sul falto che il PARCSp e un elet-

tromotore dotato solo di rotore e senza stalore. In questo motore i fili percorsi

da corrente CD ed EF (fig.l) producono il campo magnetico che agisce sul fi-

le percorso da corrente DE, mettendolo in moto. Ma essendo tutti questi fili at-

taccati solidamente I'uno all'altro, non c'e movimento relative fra "magnele"

(fili CD ed EF) e "bobina" (filo DE). Dunque nei la "bobina", secondo i relativi-

st!, la tensione elettrica, che in ogni motore convenzionale io chiamo tensione

indotta opposta, non pu6 apparire. Devo aggiungere che il termine "forzaelet-

tronriotrice opposta" usato dalla fisica odicrna e malscelto, e va abbandonato il

piu presto possibile.

Una delle ragioni sostanziali pxjr cui gli student! (e prima ancora i professo-

ri) capiscono molto male I'elettromagnetismo, ^ che i suoi termini non sono
adatti, e i simboli neppure, cosi come non lo e il sistema di misura (SI), e soprat-

tulto gli assiomi sono scclti impropriamente. Procedendo dalla mia assiomati-

ca °^', I'elettromagnetismo diviene una teoria per bambini, e i suoi fondamen-
ti possono essere appresi da qualsiasi persona normalmente dotata di intelli-

genza e che sappia un po' la matematica (calcolo differenziale, integrale e vet-

toriale), in cinque giorni (sei sono gia troppi!).

Per verificare se sia possibile indurre la tensione opposta nei ponte di Am-
pjcre, nell'autunno del 1988 ho costruito il Ponte di Ampdre con Contatti Stri-

scianti (PARCSt), che e riprodotto in fig. 2 e in fig. 3 a destra. Qui la corrente elet-

trica pu6 essere assai intensa, ed ^ possibile effettuare le misure energetiche.

Prima di presentare i miei risultali sperimentali, vorrei raccontare come va

intesa la "trasformazione" dell'energia elettrica in energia meccanica in un elet-

tromotore. Vorrei spiegare al lettore come sia una stupidaggine pensare che I'e-

nergia elettrica si "trasformi" in energia meccanica nello stesso modo in cui

ognuno di noi trasforma una banana mangiata in caeca. Nei motori clettroma-

gnetici c'6 solo un'uguaglianza numerica fra I'energia meccanica che il rotore

acquisisce e I'energia elettrica che la sorgente della tensione elettrica pcrde. Fi-

ne ad oggi Tuomo ha costruito eletlromolori dove qucsta uguaglianza nume-
rica b rigorosamenle rispettata. Ma il mio motore con cuscinetti '*^ e la macchi-
na TESTATICA"' hanno dimostrato che esistono motori dove questa ugua-
glianza numerica e violata.

Prcndiamo dunque un motore convenzionale (pensate al motore che melte
in moto il trcnino di vestro figlio), assumendo che la sua resistenza ohmica sia

R = lOQ. Sc allacchiamo questo motore a una pila di U = 20V e teniamo il sue
rotore in riposo con la mano, la corrente sarcbbe I^, = U/R = 2A. La potenza che
la pila pcrde sar5 (P,,)^p = I^pU = 40VV. La potenza "trasformata" in calore dal-

la corrente che corre nei fili della bobina sara (P ,)^ = P R = 40VV e avremo
CJI lip np

(P.) =(P ,) .

rr rip rjl np



Sc lasciamo libcro il rolore, qucst'ul timo assumcr^ un molo accclerato e ncl-

la sua bobina si indurrcbbe una tcnsione opp>osla, aumcntando fino ad un cer-

lo valore, diciamo U^^ = lOV, quando la velocild rotatoria non aumcnla piu. Per
questo caso slazionario, siccome la tensione del circuito di venta U - U^ , la cor-

renle sccnder^ a I = (U - ^„„)/^ = 1 A. Adesso la polcnza consumala dalla pi-

la sar^ P^, = lU = 20W, mentre la polenza "Irasformata" in calore sar^:

/c. = HU . U„^^) = I^ = low. La potenza P_, = P„ - P„. = lU = lOW sa-

r^ "trasformata" m cnergia meccanica del rolore, la quale, a sua vol ta, sard "Ira-

sformata" in calore nci cuscinetti del rotore a causa dell'attrilo. Se volete vede-
^^ ^n«h come energia meccanica pura, pensate che non ci sia attrito e il vostro
motore sia una pompa che alza in un sccondo una certa quantity d'acqua di

massa m ad una certa altitudine h. In tal caso avremo (P J ,
= mvh, do-

ve ^ = V.b 1 m/sec' e 1 accelerazione gravitazionale. Lasciando cadere quest'ac-

quadall'altezza/i, la sua energia cineticaacquistata E = (P J^ =wz;V2 =
m{2gh)/2 = mgh sara esallamente uguale a P,^^ = lU .

La domanda che ci poniamo t. perch^ in ogni motore che conosciamo il ca-

so stazionario si verifica solo quando lU = mgh ? La risposta che la fisica odier-
na fomisce a qucsta domanda d: " Cosi esige la legge della conservazione del-
I'energia ", E alia domanda "Chi ha scritto questa legge?" uno risponde "Javeh",
I'allro "Maometto" ed un allro ancora "Newton" ("Mayer", "Osvald", ecc.) e
tutti in coro condudono: "Questo ^ I'undicesimo comandamento divino. Pun-
to e basta.".

II motore con cuscinetti "' non ^ un motore elettromagnetico ma un motore
termico e dunquc non si pu6 parlare di tensione indotta opposta. La macchina
TESTATICA "' non mi 6 chiara. La macchina MAMIN COLIU "> 6 un genera lo-

re scnza effctlo motore. Vcdiamo adesso se PARCSl 6 un motore scnza cffclto

generalore (cio^ senza tensione indotta opposta), visto che gli argomenU rela-

tivistici sono assai pesanti: PARCSp (PARCSt) d la seconda macchina al mon-
do , dopo la macchina BUL-CUB senza statore"', che non ha !o statore, ma la

BUL-CUB possiede I'effetto generalore.

La differenza tra PARCSp e PARCSt ^ la seguente: nel PARCSp i contalti
"striscianli" sono nei punti B e G mentre nel PARCSt i contalti "slriscianti" so-
no nei punti C e F (fig. 1). Nel PARCSt i fili BC e FC sono solidali al laboratorio
e solo il ponte di Ampdre CDEF si mette in molo (anche nel PARCSp il ponte
CDEF si mette in molo, ma \h i fili BC e FG non esistono). Come sia realizzata
la costruzione per cui il molo propulsivo del ponte di viene molo rotativo lo si

yede chiaramente nelle figure 2 e 3, in cui b mostralo come io abbia combinato
il motore PARCSt (a deslra) con un generalore che b slato inventato da Faraday
nel 1830 e che si chiama disco di Faraday cementalo (a sinistra). II disco di Fa-
raday rappresenla un magnete cilindrico (o anellare, come nel mio apparec-
chio) e un disco di mctallo con contalti slriscianti nel centre e alia pcriferia. Se
il magnete 6 solidale al laboratorio e ruota soltanlo il disco, si chiama disco di
Faraday non cementalo. C^uando il disco di Faraday (cementalo o non cemen-
talo) viene messo in molo da una forza esterna (diciamo dalla vostra mano co-
me nella fig. 4), attravcrso il suo raggio si induce una tensione

Up = Qjn(R2„, -r2j„,)b, (,)

dove n d la velocit.'k angolare e R^, R^sono i raggi eslcmo c intemo del ma-
gnclc ancUarc che produce I'inlcnsilA magnelica B nel disco attaccalo.

C^uesla formula si deduce facilmenle dalla formula fondamentale per I'in-

tensitd elellrica indotta in un filo che si ^uove con velocity v in un campo ma-
gnetico il cui potcnziale 6 A (rintcnsiia magnelica 6 B = rolA)

E a V X rolA = V X B , (2)

tenendoconto che v « Q x r, dove r 6 la distanza orienlata di un elemento del
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disco dal suo asse. e

Up=f

J la tcnsione indolta allraverso il raggio del disco.

Dunque se il disco di Faraday viene falto ruotare da una forza estcma, que-
stolavoracomcgcncralorodiencrgiaelcltrica.D'al.raparlcseatlravcrsoiUuo
raeB,o passa correme eleUrica, il disco ruo.a come mo'ore. In ques.o s«ondocaso la lensione mdot.a "> si chiama tensione indolta opposta (nel primo cas^

Chiedele a 100 ingegneri se il disco di Faraday cementalo pu6 ruotare co-me molore generare tcnsione: 99 risponderanno "no". Su 100 fisici, 95 rispon-deranno "no". PerchW PerchS il disco di Faraday cementato ^ una cosa como-d>ss,ma per la tcoria della relativity, che non sa come spiegarnegli e/toti E nes-sun autore d, l.bri sull-elet.romagnetismo del nostro secolo trfltade disco di

daHni n ' "" '"f
P"^eazionedei risultatideplorevoli della vostra in-dagine. Devo agg.ungereche tutti e 200 fra i fisici e gli ingegneri di cui sopra ri-sponderanno "no" se gli si chieder^ se PARCSp e PARt&fpossono ruolre

duer^lZrP'"r"H'°"'^.^'^'"'"'™'''^^"''^y«'"™'^°^"'"POStodadue magneli anulan d, neodimio (dunque magneli con alia B) ed un disco in-

SlnitT "• °"'"''°
'.' '"'™ ™°"'' '^ ^°"-™'^ '"dotia passa dalla va che "aemp, ta con mcrcuno, in cui 6 immersa la periferia del disco, alia vaschc ta

rolante attraversa il ponte e uscendo dalla vaschetia in cui 6 immcrso il discodestro del ponte, raggiunge la vaschetta nella quale i immerso il pkcolo d Lo
efacoZ„,eT '''''''^T°''^'''^PP"''^^'^'°-A«"^^^""doques."s

se, la correme ritorna al centro del disco di Faraday. La siringa a destra (si ve-

fe le t^^^fd:,
''• ' ' 1!-^"'^ " *'"*" ' ' ""''''"' " --^'o eleltrico Tut

ull- ,

"^"'""^"^ =°"° f^"e di rame e la sua lunghezza i di 26 cm
d™orw'.H°TH'''°'''f'""'*'°'^'™^^'^'"'''^AF-«otatingAmp6rebri:

falorUl d ^H- F I"""f '°"P''^ '"'"^ ' ^"^^""^ F^^day disk gene-

[:meuefrofof:rcZr"™^°^^^"'"'^"^'^-'p°"'^''''^-p^-°'--
Ogni bambino (anch'io, quando avevo una quindicina d'anni) cerca di ac-coppmre un elettromotore con un generatore e realizzare un mo o pet^ uonon conoscendo I'undicesimo comandamcnto divino. La macchina R ITra^presenu esa.tamente ques.o "sogno in/an.ile". Ma siccome 1 PAROt neXR.A.F. 6 un motore senza slatore, la macchina risulla violare o rundiceSmo comandamento o i concclli relalivislici.

'uiccsimoco

Supponiamo di aver messo in rolazione la macchina R.A.F. con la mano- inun certo memento la corrente nel circuito ft I. La forza che agisce sulle canche

^rmotZT 'Tl°?'''='"8Siodeldisco,chefrenaLo.azioL efet-

IntTrc'aricrnratpoT'"'""'""^^"'^'^'^'^'^^^

fp = qE = qv xBaldrxB,
(4)

dove V d la yclocild di qucslc carichc (nclla corrente eletlrica le cnrichc Inn-

II momenlo della forza che agisce su tullo il raggio del disco di Faradav <;nr^, tenendo conto che r, dr, B sono tutti perpend ic^lari tra Io7o
^

O^
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Dunque M^ sarc^ un momcnto di forza frenantc. II momcnto di spinta sark

fomilo dal ponle di Ampdrc. La forza chc agiscc su un clcmcnlo di corrcnlc Idx

del braccio DE del pontc di Amptrc (fig. 1 ) provocala dalla corrcntc in una dcl-

Ic ganrtbc CD o EFcra gi^ stata calcolata ncl precedente articolo (v. formula (7)

ncl"').

Per la forza che agiscc su tulto il braccio olteniamo, lavorando ncl (scomo-

do!) sislcma SI usalo ncl prcscnle articolo (dunque soslilucndo, ncUa formula

(7) del precedente articolo ^", 1 /c' con n^/4n, dove H^ = 4Jt 10' N/ A^ 6 la co-

stante inagnetica ncl sistema SI)

^]'{i]-
(6)

dove L ^ la lunghezza dclle gambe CD e EF (non dimenticate che di gambe
ce ne sono due), a ^ la lunghezza del braccio DE ed a^ b una lunghezza molto piu

piccola di a (asjx^ttate e vcdrete cos'^ a^). Per un ponte con a/L < 0.33 1'appros-

simazione nella (6) introduce un crrore non maggiore di un 5%. Infalti abbiamo
1 > L (x2+ L')-'/2> L (a^ + L' Y'^^ = (0.33^ + D''^ = o.95. Dunque I'cspressione al-

ia parte destra dclla (6) 6 abbastanza buona per calcolare la forza che agisce sul

pontc di Ampere.
Con respcrimcnto prcscntalo nella fig. 5 del precedente articolo"' ho stabilito

che se ncl ponle di Ampdre la corrcntc b 1 A, la forza propulsiva b 5 • lO"* N/A'

con una approssimazione del 50%, dunque la forza b circa (2.5 - 7.5) • 10^ N/A'

e diptcnde da di versi fattori: lunghezza del braccio a, rapporto a/L, diamelro del

filo, forma dclla curvatura agli angoli. Dunque ho deciso di chiamare questo

pontcdi Amp^rc,incui la forza propulsiva 6 esattamente 5- 10"*N/A^un pon-

tc di Ampere normalc, e ho chiamato fattore-forza del ponte di Ampere nor-

male il numcro a =5 • 10"* N/Al Essendo M^ = 47i • 10"^ = 1.26 • 10* N/A\ si de-

duce chc il numcro \i^ 6 molto vicino al fattore-forza del |X)ntc di Ampere nor-

malc. Per ogni ponle di Ampdre concrcto inlroduco un faltoreG che chiamo fat-

lore geometrico, cosicchd aG 5 la forza propulsiva di ogni pontcdi Ampere con-

crcto quando la corrcntc & di 1 A. Per una corrcntc I la forza propulsiva del pon-

te sar^ f^ = PaG. Dunque il momcnto del pontcdi Ampere rotanterelativamen-

te al suo assc sar5 (v. fig. 1-3)

Ma = I^fA = I^I^aG, (7)

dove R^ 6 il raggio BC = FG.

Sc adcsso prendiamo in considerazione la formula (6) possiamo scrivcre

aG = r^ In — (8)

(S)-t)
c troviamo chc per un ponte di Amp6re nornvilc 6 In (a/a^) = 25. Da qui slabi-

liamo la piccola distanza a^ » e^a = 1.4 • 10 "a. Prcndendo nella formula (6)

a^ = 0, come la gcomctria csigc per un filo di sczione prossima alio zero, arrivia-

mo ad una forza f^ infinita. C^esta "singolaritd" (come dicono i matcmatici) nel-

la fisica non pu6 csisterc, c vediamo chc a^ rimanc una quantity molto piccola

(10" a) ma comunquc divcrsa da zero.

Dcvo aggiungerc che nella Icoria qui prcsenlata ho supposlo che sul pontc

di Ampdre agiscano solo forze magnetichc. Forsc c'6 anchc un cffctto (certa-

mentc piu piccolo) causalo dal current jet effect considcrato in ^' (p. 99).
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Prcndiamo nnchc in considerazionc il fatloche la formula (7) 6 valida j-)cr iin

ponte. Se ci sono n ponti parallcli (nelle fig. 2 e 3 6 n = 4), il fattore geometrico

diventa G^ = G/n, tenendo conlo che I'effetto ^ proporzionale a P, e dunque su

n ponti paralleli agisce una forza n volte piu debole di quella che, per la stessa

corrente, agisce su un solo ponte.

La potenza meccanica che il ponte di Ampdre rotanle produce h P,„^ *

M^Ci. Secondo I'undicesimo comandamento divino deve essere indotta ncl

ponte una tensione opposta U^ tale che I'equazione

Pmech = MaO = IUa = Pel (9)

sia soddisfatta (v. I'inizio dell'articolo). Metlendo qui (7), otleniamo per la

tensione opposta gcncrata nel ponte

Ua = H\iaGn. (10)

Se il senso della rotazione b tale che il momento della forza del ponte di Am-
pere sopporta la rotazione, abbiamo una rotazione sopportata. In qucsto caso

M^ § contrario a Mp e U^ & contrario a Up. Se il senso della rotazione ^ tale che

il momento della forza del ponte di Ampdre frena la rotazione, abbiamo una ro-

tazione frenata. In questo caso M^ ha lo stesso senso di Mp e U^ ha la stessa di-

rezione di Up.

Vediamo cosa ha mostrato Tesperimento. Prima ho smontato i magneti del

disco di Faraday e ho stabililocome ruota il pxjnte applicando la tensione di una

batteria con fill assai grossi, attaccandoli alle due viti della macchina. La corren-

te venivamisuratamcdianteunamperometrononcontattabilcattaccato ad uno
di quest! fili. La tensione sul ponte vcniva misurata mediantc un voltmctro in-

sert to nei due fori che si vedono sulla parte frontale della macchina. Con una

corrente I = 1200 A la macchina ruotava con 5g/sec. La tensione sul ponte era

30 mV e quindi la resistenza del ponte era 25[i£l, un valore che e abbastanza

prossimo a quello calcolato dalla geometria del ponte, tenendo conlo che la re-

sistenza di un filo di rame lungo Im con sezionc di 1mm' h di 155mfl[ (il letto-

re pu6 fare il calcolo solo se la TV lo annoia).

Misurando nello stesso modo la resistenza di tutto il circuito ho trovato R =

40|ifl. Ho fatto due serie di misure: nella prima serie il ponte di Ampdre non era

solidale all'asse dell'apparecchio e lo tenevo in riposo avendo smontato i due
anelli plastici con i quali il ponte k attaccato all'asse. Nella seconda serie il pon-

te di Ampere era attaccato all'asse come nelle fig .2 e 3. L'asse di un elettromo-

tore estemo era collegato mediante attrito al magnete sinistro del disco di Fa-

raday e metteva in rotazione la macchina con velocity coslanle. I risultati del-

le misure sono presentati nella tavola seguente:

Velocilii
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La tensione Up indolta nel disco di Faraday 6 calcolala secondo la formula (1)

tenendocontoche: I'intensitck magnetica misurata con una sonda di Hall ad una

distanza fra i magneti anellari di 4nnm (uguale alio spessore del disco di rame)

era B = 0.35 T, il raggio esterno del magnete era R^ = 6cm, il raggio intemo del

magnete era R^^^ = 3.2cm.

La tensione U^ che dcve essere indotta nel ponte di Amp6re secondo I'un-

dicesimo comandamenlo divino k calcolata secondo la formula (10) tenendo

conto che: la leva del ponte di Ampdre era R^ = 3cm, come fattore geomctrico

del ponte di Ampdre era slato scello G^_^ = 1 /4, dunque ho supposto che i miei

ponli di Amp)6re fossero ponti normali; la corrente 1 4 calcolata mediante la for-

mula I = Up/R con R = 40viD, che b quasi uguale alia corrente ottenuta dalla ten-

sione AU misurata sul ponte distaccato e la sua resistenza ohmica R ^ = 25 ^lQ.

Le colonne 6, 7 e 8 mostrano chiaramente quale sia la tensione indotta nel

ponte di Ampdre rotante, siccome le tensioni sul ponte, per rotazione soppor-

tata e frenata, sono esaltamente:

Questo effetto non pu6 essere spiegato dalla teoria della Relativitcl perchd

qui I'effetto di induzione non dipende dalla velocity di un magnete (filo percor-

so da corrente) nei riguardi di un filo, ma dalla velocity comune del "magnete"
e del "filo" che sono solidamente attaccati Tuno airaltro.

Se la tensione opposta non fosse indolta, la macchina R.A.F. genererebbe un
moto perpetuo.

Ecco perchd:

Con la mia macchina R.A.F. ho fatto le seguenti misure energetiche. Dopo
aver impresso alia macchina una velocitik di 7g/sec, distaccavo T'elettromoto-

re esterno e lasciavo arrivare la macchina a riposo misurando il tempx).

1) Misure con il ponte di Ampere distaccato dall'asse:

a) Per circuito ap>erto: T,^ = 56 sec.

b) Per circuito chiuso e senso di rotazione diretto: T,^ = 35 sec.

c) Per circuito chiuso e senso di rotazione invcrso: T,^ = 35 sec.

2) Misure con il ponte di Ampere collegato all'asse:

a) Per circuito apcrto: Tj^ = 65 sec.

b) Per circuito chiuso e rotazione sopportala: T^^ = 47 sec.

c) Per circuito chiuso e rotazione frenata: T^ - 43 sec.

Se J d il momento inerziale del mio rotore, allora lulta Tenergia che venga in-

trodotta nella macchina, mettendola in rotazione con velocity angolare CI, fe I'e-

nergia cinetica del rotore: E^ = (1/2)JQ^

Nei casi la e 2a non si verifica passaggio di corrente, e tutta I'energia E^j^ si

trasforma in calore a causa dell'attrito nei cuscinetti e nelle vaschette con mer-
curio. Ed essendo J, < J^ il tempo T,^ h minore del tempo Tj^

.

Nei casi lb e Ic c'd corrente indotta, il disco di Faraday frena e I'energia

(EF)cal = J — dt (11)m-
si trasformia in calore.

Nei casi 2b e 2c Tencrgia che dcve trasformarsi In calore d

(E,,,)„, .j^{<Hli^}a., (12)

dove il segno "-" 6 per il caso 2b e il segno "+" d per il caso 2c. I tempi Tj^ =

47 sec c Tjj = 43 sec corrispondono a qucsti due casi, vislo che nel caso 2b la po-

tenza termica 6 piu bassa che nel caso 2c.
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Se invece avessimo U^ = 0, allora la tensione nella macchina sarcbbe Up,

menlre il momento frenante sarebbe M,,^ = Mp + M^, dove il segno "-" sta per

rotazione sopportata e il segno "+" p>er rotazione frenata. Dunque se si poles-

se avere anche M^ > Mp la macchina comincerebbe a muoversi da sola con mo-
to accelerate. Nella mia macchina RAF, per 7g/sec si ha Up = 20mV, e siccome

R = 40|iQ, la corrente per quesla velocity risullerebbe essere I = SOOA. Quindi/

per questa corrente, secondo le formule (5) e (7) avrenuno Mp = 0.225Nm eM^
= 0.009 Nm. Si vede cosl che M^ & piu di 20 volte inferiore a Mp. Ma se facessi-

mo R = 0.4 \iD., otterremmo I = 50kA, e avrenuno allora Mp = 225 Nm e M^ = 90

Nm.
Ci sarebbero anche modi piu semplici per far girare in etemo la macchina

RAF, se U^ non esistesse: ricavando, nella condizione per la rotazione etema M^
= Mp, il momento Mp dalla formula (5) e il momento M^ dalla formula (7) e po-

nendo I = Up/R, dove ricaviamo dalla formula (1) la tensione Up generata nel di-

sco di Faraday. Si giunge cosl al risultato R^ = R/QaG. Ponendo qui R = 40ixQ,

Q = 147t sec^ a = 5 • 10^ N/A^ G = 1/2 (dunque facendo la macchina con due
ponti di Ampere normali), otteniamo R^ = 0.36 m. Si vede dunque che se U^ =

0, la costruzione di una macchina RAFche si muova eternamente diverrebbe un
gioco da ragazzi: si devono prendere due ruote da bicicletta, cambiare i pneu-

matici con dcgli anelli di rame aventi le periferie immerse nelle due vaschctte

contenenti mercurio, montare su di loro due ponti di Ampere paralleli e colle-

gare loro un disco di Faraday cementato. Ma per sfortuna i concetti relativisti-

ci non sono veri, e nel PARCSt compare una tensione indotta opposta.

II mio amico Prof. Pappas ha compiuto, in Atene, un simile esperimento, do-
ve perb il "magnete" b in riposo e solo il "filo" si muove. In questo esperimen-

to c'^ tensione indotta opposta, e questo effetto fe spiegato dalla teoria della re-

lativity. Presenter6 qui I'esperimento di Pappas ^^"''•'"^ purch^ il lettore possa

notame le differenze, poi presenter6 le mie spiegazioni dell'effetto nel ponle di

Amp6re, abbassando cosl i calzoni ai relativisti.

Nell'esperimento di Pappas ^^ (fig.5) due dischi di rame possono essere ruo-

tati su un asse da un motore estemo. Le periferie dei dischi sono immerse nel-

le due vaschette contenenti mercurio. La corrente procede dal lettore verso la

vaschetta sinistra, percorre il disco di sinistra, I'asse, il disco di destra e torna

verso il lettore, dove si trova la sorgente. Le dimensioni sono in millimetri.

II primo effetto osservato da Pappas era la rotazione dei due dischi quando
era fatta passare una corrente di un centinaio di Ampere. Infatti la macchina di

Pappas presenta due semi-ponti di Ampdre collegati I'uno all'altro. lo chiamo
un tale senu-ponte disco di Ampere-Faraday, perch^ esso 6 effeltivamente una
"simbiosi" del ponte di Ampere e del disco di Faraday.

II secondo effetto piii importante per noi, adesso, che Pappas ha osservato

^ I'induzione di tensione nel disco durante la sua rotazione al passaggio di una
certa corrente I. Le tensioni misurate sui due dischi di Ampere-Faraday sono

elencate nella fig .6. 1 valori alti sono per rotazione frenata, quelli bassi per ro-

tazione sopportata; quelli medi sono per il caso in cui i dischi non ruotano.

Per verificare se la mia teoria corrisponde alle osservazioni di Pappas pro-

cediamo dalla formula (6) del precedente articolo ^' per il potenziale magneti-

co A gencralo dal filo con lunghezza L che conduce la corrente (chiamiamolo
"gamba") ad una distanza x sul raggio del disco (chiamiamolo "semi-braccio")

dal contatto strisciante nella vaschetta contenente mercurio. Se prendiamo un
sistema di coordinate cartesiane con origine nel contatto strisciante, con asse x

lungo il semi-braccio, con asse y lungo la continuazione della gamba e assumia-

mo come direzione della corrente quella dal contatto strisciante al centro del di-

sco, la formula (6) del precedente articolo"' scritta nel sistema SI risulterebbe es-

sere:

Per il disco di Ampere-Faraday il "magnete" (la gamba percorsa da corren-

te) 6 solidale al laboratorio (dunque presenta uno "statore") e la "bobina" (il se-
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mi-braccio) si muove (dunque presenta un "rotore"). Dunque lungo il raggio a

del disco sari indotta una tensione opposla. Se la velocity angolare del disco

t -Q^, I'inlensil^ cleltrica indotta lungo il raggio del disco 6, sccondo la for-

mula (2):

'PoIU
E = (a .x)nyxrotA = - l^^l(- - 1 )

"L (l^ a- x^)"' x =

e per a/L < 0.33 Tapprossimazione introduce un errore non superiore al 5%
(v. sopra).

Per la tensione indotta nei due dischi otteniamo:

Siccome a^ b una quantity molto piCi piccola di a, non importa se neU'espressio-

ne ln(a/aj^ a sia il braccio o il scmi-braccio del ponte di Ampdre, e per un semi-

ponlc normalc (dunque per un semi-ponte sul quale la forza 6 2.5 • 10^ N/ A^)

dobbiamo prendere InCa/a^p = 25. Perci6 otteniamo:

-©Ua-f = l-JA/oI^a. (16)

Se poniamo qui I = 63A, C1/2k = 6.9 g/sec, a = 0.2m (le cifre sono prese dal-

le figure 5 e 6) troviamo U^ p = 2.6 mV. II grafico di Pappas (fig . 6) mostra che

per I = 63 A lui ha ricavato U^p = 2.7mV per rotazione sopportata e U^p = 2.0

mV per rotazione frenata. Dunque se i due semi-pond di Ampere costruiti da

Pappas vcngono considerati come un ponte normale, la teoria coincide con le

osservazioni fatte.

Devo notare qui che io ho dedolto la formula (10) per la tensione opposta nel

ponte di Ampere procedendo dalla Icgge di conservazione dell'energia, mcn-
tre ho dcdotto la formula (15) per la tensione opposta nel disco di Ampdre-Fa-

raday procedendo dalle formule dell'elettromagnetismo. Si vede facilmente

che le due vie portano a risultati uguali. Infatti, poncndo (8) in (10) si ottiene:

Ua = f^ll^lQlnji-

J

(17)

e qucsta formula va paragonata con la formula (15), notando che i due casi

non sono complctamente uguali: la leva R^ nel ponte di Ampdre b la stessa per

ogni clcmento del braccio, mcntrc la leva nel disco di Ampdre-Faraday 6 diver-

sa per i divcrsi dementi del scmi-braccio.
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SUPPLEMENTO AL VECCHIO QMENTO

Adcsso affronliamo il grande problcma: come possiamo scrivere una equa-

zione simile alia (14) p>er il ponle di Ampdre quando i fili percorsi da corrente

che gencrano il potcnziale magnctico A (i fili BD e EF nclla fig. 1) ncl ponte di

Ampere si muovono con la stessa velocity del filo nel quale I'intensitik E dovrcb-

be essere indotta (il filo DE nella fig.l)? I relalivisti, poverini, questo problema

non lo possono risolvere. I relativisti debbono: o ammettere che nel ponte di

Ampere non pu6 essere indotta una tensione opp>osta (e conseguentemente

contraddire I'undicesimo connandamento), o ammettere che non sono le velo-

citei relative dei corpi che determinano gli effetti fisici nel nostro mondo bensi

le loro velocity assolute, e dunque debbono pisdare sul principio della relati-

La soluzione di questo problema k facile (ho gii delto che Telettromagneti-

smo ^una "zuppa di fagioli"), ma se I'umanit^ non I'ha capita durante quasi due

secoli e da parecchi anni dojX) che io ho annunciato la scoperta dell'induzione

mozionale-trasformatoria rifiuta di accettarla, bisogna leggere le pagine se-

guenti con attenzione.

Sarcbbe intercssante aggiungcre che siccome nessun giornale di fisica dcl-

Vestablishment ha acconsenlito la pubblicazione della scoperta dcH'induzione

mozionale-trasformatoria, ho dovuto farlo con due advertisements pagando

1000 sterline aNATURE e 4000 aNEW SCIENTIST (che vergogna!). Se non ver-

ra chiarito il problema dell'induzione nel ponte di Ampere cosi profondamen-

te come segue, il lettore rimarr^ sommerso dai dubbi: "Nel ponte di Ampere c*^

o non c'^ tensione opp>osta indotta? ". Aspettiamo che i leoni aprano la bocca.

Fino a quel momento non diremo ne si ne no poiche ^ piu facile.

Nel Vangelo invece sta scritto (Matteo - 33: 33): "Beati quelli che con i pro-

pri occhi vedono lo splendore divino e non aspettano la bencdizione del Papa,

perch^ loro andranno nel regno celeste.". (Matteo - 33: 34) : "II Santo Padre, co-

me ogni p>eccatore sulla terra, spesso sbaglia.".

E ancora una nota: ho inviato il mio rapporto sul ponte di Ampere rolante

ad alcuni giomali scientifici. Mi hanno rispwsto: "E' una macchina che non puo
ruotare" ^*. Ho scritto ai redattori: "Gentlemen onorabili, la rotazione pu6 esse-

re verificata anche dai bambini. Prendete il ponte che si vede nella fig. 9 del pre-

cedente articolo"Hche ogni bambino tedesco treenne pu6 costruire in due ~ tre

ore) e mettetelo sui binari presi da un trenino giocattolo, e con una decina di

Amp>dre il ponte comincer^ a ruotare su di essi.". I gentlemen onorabili dei gior-

nali scientifici, con le teste grandi come sincrotroni, si sono sentiti offesi dai fat-

to che voglio far saltare i fondamenti della fisica odierna con i giocattoli e non
mi hanno nemmeno risposto.

La forza che agisce su un'unit^ di carica elettrica nel campo del pwtcnziale

elettrico <t> e del potenziale magnctico A generati da un sistema di cariche elet-

Iriche, che io chiamo intensitik elettrica globale (global intensity), b:

6i

Questa ^ la cosiddetta equazione di Lorentz (che io chiamo equazione di

Newton-Lorentz °-^0. E' I'equazionc fondamentale deU'elettromagnctismo, e si

deduce *'' facilmente*"' dalle formule per I'energia elettrica e per I'energia ma-
gnetica di due cariche elcttrichc q, e q^ che si muovono con vclocili, rispcttiva-

mcnte, v, e v^, ad una distanza r I'una dall'altra, procedendo dalla Icgge della

conscrvazione dcH'cnergia:

u = ^i^, v^ ^^!i3[^:^i-^^ (19)
4;r£^r 4;rr

Eg =s - gradO - -^ + V X rot A. (18)

**' Nclla mia teoria tulto pu6 essere fatto facilmcnto, perchd il dodicesimo co-

mandamcnlo divino dice: "Ogni teoria complicata 6 sbagliata".
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dove Cq e M^ sono le costanti cicttrica e magnctica del vuolo (le formuie sono

scrittc nel sistcma SI).

5a
E3 E,e»i - -gradO- — (20)

si chiama intensiU elettrica, e piu precisamcntc intensita elettrica di ripo-

so {rest intensity).

Emot = vxrotA (21)

si chiama intensitil elettrica mozionale {motional intensity) - v. formula (2).

Ecoul = - gradO (22)

si chiama intensity elettrica di Coulomb {Coulomb intensity), e siccome in

qucsto articolo si ^ assunto <I> » 0, la si pu6 trascurarc.

Sa. ,__-
E. = -^ (23,

si chiama intensity elettrica trasformatoria {transformer intensity). Questa

presenta due aspetti nel caso in cui 11 potenziale magnetic© A sia generate da

corrcnte che corre nei fill di metallo:

a) Nel caso in cui i fill rimangano a riposo e solo la corrente vari, la chiamo

intensita elettrica trasformatoria di riposo {rest-transformer intensity)

H,„..., = -^ (24,

e in questo caso A ^ una funzione diretta del tempo t.

b) Nel caso in cui la corrente nei fili rimanga costante ma i fill si muovano,

la chiamo intensitik elettrica mozionale-trasformatoria {motional-transformer

intensity)

_ ^ SAi (rj (t)} _
Emot tr - il^ A

1=1 ^
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nel secondo caso I'intensit^ indotta sarebbe:

E = - V X rotA (27)

Qucsta 6 una formula sbagliata, ma da un sccolo la gcnte non vuole capire

chc la formula giusta ^ la (26). La scoperta dcH'induzione mozionale-trasforma-

toria d una delle piu important! scopertc del XX sccolo. Infa tti ogni bambino che
conosca un jx)' la matematicadovrebbearrivaredalla formula (18) alia formula

(26), e mai alia (27). Si! Ogni bambino dovrebbe arrivare alia formula (26), ma
i relativisti-rinoceronti arrivano alia formula (27) perch5 davanti a se non vedo-
no niente altro che i baffi del maestro.

Vediamo adesso che succederebbe se magnete e filo si muovessero insieme
con velocity v nello spazio assoluto (per i relativist! le parole "spazio assoluto"

sono piu terrificanti che per il diavolo il nome di GesCi). I relativist! piu stupi-

di dicono che lo spazio assoluto non esiste, e che se un sistema chiuso si muo-
ve con velocity costante o meno, tutti gli effetti nel sistema rimangono gli stes-

si, e che questo principio lo aveva stabilito Galileo guardando come volano le

mosche nella cabina di un piroscafo. I relativist! piii intelligent! dicono che an-

che se questo spazio assoluto esistesse (la sua esistenza ^ stata confermata dal

Prof. Bond! il 23 maggio 1988 a Bologna, durante la conferenza "Cosmology in

retrospection"), siccome le intensity (21) e (27) sono uguali e opposte, I'intensi-

t^ risultante sarebbe zero.

Ma non ^ cosi! L'intensit^ risultante sar^:

+ Emot - ir = vxrotA + (v • grad)A

non sia uguale e opposta a E^,.„/

(28)

rintensit^ risultan-e nel caso in cui E^

te non sar^ zero.

Ho stabilito questo con il mio quasi-Kennard experiment <5-pH0)^ ^he k qua-
si un ponte di Ampere, con il quale ho misurato la velocity assoluta della ter-

ra. E' un esperimento facilissimo non solo come teoria, ma anche come esecu-

zione, ma ! rinoceront! corrono nella scia del loro maestro e fanno come se que-
sto esperimento non esistesse.

Anche I'induzione nnisurata da me nel ponte di Ampere rotante nella mac-
china RAF conferma la formula (28).

Calcoliamoinfattileinduzionimozionaleemozionale-trasforrnatoriachela

corrente nella gamba del pjonte induce nel braccio. Procedendo dal potcnziale

magnetico (13) e prendendo v = vj , si ottiene, secondo la formula (21):

Emoi = vxrotA = - f^-^ jyx|yxgrad[Ars!nh(L/x)]l =

//ipvn A Af- gArsinh (L/x) "!

(^) (..,) I ;,.(^): (29)

mentre secondo la formula (26) abbiamo:

Emot -tr = (v • grad)A e^)
5Arsinh (L/x)l a

(30)
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Dunque secondo la formula (28) I'intcnsiti risultante indotta sari la stessa

che nella formula (29), e la lensione indotta opposta lungo tutto il braccio sot-

lo I'azione delle correnti nelle due gambe sarik quclla della formula (17).

Ecco tutta la filosofia suU'induzione di tensione opposta nel ponte di Am-
pdre!

II lettoreccrtamentcesclamerd: "Ma^ vero tutto qucsto? E allora perchdmai
gli scienziati non hanno capito ct>so cosi semplici in quasi due sccoli di elettro-

magnetismo e ancora oggi non sanno se il ponte di Ampsdre rotante possa ruo-

lare o mono e, nel caso che ruoti, se ci sia tensione indotta opposta o meno? E

se il ponte di Ampdre volante"' possa volare e se ci andremo sulla Luna con quel
lappclo volante?"

E come mai? Ricordo questa storia di quando cro bambino.

Tomai un giomo a casa da scuola, e vidi che il nonno, la nonna, il papd, la

mamnna, i fratellini e le sorelline crano nel giardino, tutti molto agitati.

"Che c'^?" dissi io.'

"Vicni, vieni anche tu. II nonno ha perso gli occhiali nel giardino e 11 stiamo

cercando gii da un'ora!"

Senza dire una parola presi la scala e I'appoggiai al muro per salire sul tet-

lo (la nostra casa era piuttoslo bassa).

"Ma dove vai?!" gridarono tutti.

"Vado a vedere lassu", risposi. 'Tutti state cercando nel giardino da un'o-

ra: ^ chiaro che nel giardino non ci sono! Vado a vedere sul tetto. E se non so-

no ncnvi^cno \h, esiste soltanto una terza ed unica possibility: che siano sul na-

so del nonno!".

Appena dissi ci6 mio nonno esclamd:

"(The diavolino quel Stefanolto! Sono veramente sul nuo naso!".
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Fig. 3

Fig. 4
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Abstract SUveitcwlh has announced that he has measured the Earth's absolute velocity using

an optical laboratory experiment which can be considered as a variation of the quasi-Wiener

experiment. I show that in the frame of my absolute space-time theory, or assuming

axiomatically that the wavelength of light emitted in absolute space in the direction n by a

source moving with a velocity v is X^ . V(l + y-njc), where X is the wavelength emitted at right

angles to v, and c is the velocity of light, neither the quasi-Wiener nor Silvertooth's variation

can give a positive effect depending on the absolute velocity, v, of the laboratory, as these are

standing waves experiments, where all absolute effects of first and second order in v/c are

mutually annihilated. I have carried out a variation of Silvertooth's experiment where

Silvertooth's transparent detectors are substituted by opaque detectors, making the execution

so easy that the experiment can be mounted in a day in any optical laboratory, and I call it the

quasi-Michelson experiment. I warn that if the geometry of the rays b not satisfactory, one

observes spurious effects and their attribution to v is thus wrong.

Recently Silvertooth^ carrying out a variation of the quasi-Wiener experiment (the

term "quasi-Wiener experiment" and the relevant theory are given by me^*^),

succeeded, as he asserts, in measuring the laboratory's absolute velocity to a very

high accuracy. Let me note that Wiener^ measured the light wavelength for the first

lime directly by producing standing waves of light and letting them act on a

photographic film. If a similar method is used for measurement of the Earth's

absolute velocity, I call it the quasi-Wiener experiment. Although a light source

moving in absolute space (the aether) contracts the waves emitted in the direction of

moUon and dilates those emitted against the direction of motion, the standing wave

pattern remains without change (to the first as well as to the second order in vie). Thus

I concluded that one cannot measure the Earth's absolute velocity using the

quasi-Wiener experiment.

This can be shown by a simple calculation. Let a light source and an ideal mirror

be placed on the x-axis of a frame K. If this frame is at rest in absolute space (or the

absolute velocity is perpendicular to the x-axis), the elccU'ic intensities of the light

waves incident and reflected by the mirror will be:

E\ = Emtxsin(0)/ + kx), Ei = Em«xsin(a)/ - kx) (1)

where Emax is the amplitude of the electric intensity, (O is the angular frequency and

/b is the angular wavenumber. The time ( is registered on a clock attached to Iraine K
and X is the distance from the frame's origin to the point of observation of the clccuic
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intensity. The mirror has a larger abscissa than the source.

The incident and reflected light waves will interfere. For the electric intensity of
the standing waves we obtain:

E = El + £2 = 2Emaxsin(coOcos()b:)
(2)

Suppose now that frame K is set into motion in absolute space with a velocity v
in the x-direction (or that we rotate the moving frame K, so that its velocity v becomes
parallel to the x- axis). Instead of o) and /: in equations (1), we have now to write:

0)1^ = 0), and

k\;i = 27cAu = (27:A)(1 ± v/c) = k(l ± vie) (3)

where X is the wavelength of light for the case where K is at rest in absolute space
(or the velocity ofK is perpendicular to the x-axis) and Xi,2 are the light wavelengths
to and fro for the case where K moves with a velocity v in a direction parallel to the
positive direction of the x-axis. Equations (3) are deduced in refs.2 and 3. where I

show that they are exact within an accuracy of any order in v/c. Instead of equations

(3) the classical wave theory predicts C01.2 = co, A.1.2 = X(l + v/c). while the theory of
special relativity predicts a)i;2 = co, Xi,2 = X.

In order to avoid my absolute space-time theory, then one has to take the
equalities (3) as "axiomatic". Thus I shall analyse the quasi-Wiener experiment on the
grounds of the axiomatical assertion that if a light source moves in absolute space
with a velocity v and emits light whose trajectory makes an angle 9 with respect to
the trajectory of the source, the light wavelength will become deformed to Xe = >(1
+ vcosG/c), where A, is the wavelength at right angles to the source's trajectory. In
the moving laboratory, the wavelengths have exactly the same lengths as in absolute
space and the angle between the respective trajectories is the same. The first equality

(3) is obviously valid, as if a source and an observer move together, then the number
of regular "signals" emitted by the source in a certain time interval is equal to the
number of the "signals" received by the observer in an equally long time interval, as
"signals" can be neither "lost" nor "generated".

Thus according to equalities (3). the electric intensity of the standing light waves
will be given by the following equation:

E = El + E2 = 2Emaxsin { a)(r + vxjc^) ) cos(itc) (4)

instead of by equation (2).

Hence the distances between the nodes of the standing waves when the Wiener
experiment is performed in a frame at rest and in motion with respect to absolute
space will be exactly the same, and not even second-order differences in the pattern
can be observed. The only difference is the following. When the laboratory is at rest
in absolute space (or its velocity is perpendicular to the direction of light
propagation). E takes its maximum at all antinodes {i.e., for x = nn/k, where n is an
integer) at the same moment, and when the velocity of the laboratory is parallel to the
direction of light propagation, E takes its maximum at the different antinodes at
different moments. For a given moment /, the electric intensity in equation (4) obtains
its maximum at the antinodes with coordinates near to ;c = {(2/1+ l)7u/2a) - i]{c^lv),
while for this moment / it is zero at the antinodes with coordinates nciir to f/iTi/co -
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iXc^/v). This is ihe only effect which is offered by ihc quasi-Wiener experiment and

(as I wrote in refs.2 and 3) I was sceptical about a possibility for its experimental

verification.

Note that the null result in the historic Michelson-Morley experiment shows that

the quasi-Wiener experiment should not reveal any directional dependent

second-order effect in v/c. Indeed, if the standing waves were to have different

lengths (within terms of second order in v/c) in the two cases where the pattern is

parallel and where it is perpendicular to the absolute velocity, different numbers of

wavelengths would be placed in the Michelson-Morley interferometer between the

semi-transparent mirror and the two mirrors placed at equal distances from it in

parallel and perpendicular directions to the absolute motion. This would lead to a

positive effect in the Michelson-Morley experiment which, as we know, has not been

observed.

Thus there are no possibilities for measurement of the "one-way" light

wavelength. One always measures the lengths of standing waves, i.e., the "two-way"

light wavelength, where all first and second order effects are cancelled (as this is the

case also when measuring the two-way light velocity).

Silvertooth now reports^ having made a modified quasi-Wiener experiment

which, according to him, allows the measurement of the laboratory's absolute

velocity, obtaining figures almost identical with those obtained in my "coupled

shutters" exj)eriment^ and near to those obtained by measurements of the slight

anisotropy of the cosmic background radiation^'^.

At first, when I heard about Silvertooth*s experiment from private

correspondence, I was deeply impressed. Seeing that his quasi-Wiener experiment,

where transparent photodetectors must be used, is very difficult to repeal, I modified

Silvertooth's method to an experiment with opaque photodetectors and called it the

quasi-Michelson experiment, as it represents a certain variation of the historic

Michelson-Morley experiment. Silvertooth*s quasi-Wiener experiment takes months

to construct, while my quasi-Michelson experiment can be mounted in a day in any

well-equipped optical laboratory. I carried out such an experiment on the 2, 3 and 4

January 1987 and got the impression that there was an effect. However, more careful

analysis later (see the end of this article) led me to conclude that in this experiment

there is definitely no effect.

I shall now show that the analysis of the Silvertooth *s experiment leads to a null

result as in almost all high-velocity optical experiments where a Newtonian time

synchronisation is not realised^*^. Nevertheless, 1 consider that Silvertooth's

experiment deserves attention. Perhaps I have not understood Silvertooth 's method

and my repetition is not a physically adequate variation of his experiment. I am,

however, firmly persuaded that his method is ineffective and only by realising a

Newtonian time synchronisation with the help of a rotating axle, can one measure the

Earth's absolute velocity by an optic experiment in a closed laboratory, as I did

iwice^'*-'.

1 shall describe Silvertooth 's experiment as I understand it and then I shall present

my quasi-Michelson experiment.

Figure 1 shows Silvertooth 's set-up. Light coming from a He-Ne laser (X = 6,328 A)

is split by a semiuxinsparent mirror Mi into two beams which, after being reflected by

mirrors M2, M3, M5, respectively, M4, M6, cross the detector Di representing a thin

iransparcni pholoclccu-ic sensitive surface (about 500 A) deposited on a glass plaie .
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The two oppositely propagating light beams interfere and produce standing waves.

When the laser with mirrors Mi and M2 is mounted on a platform which is moved a

distance A to the right, the standing waves pattern will be shifted around the ring

accordingly.

Figure 2(a) shows what will occur in absolute space, i.e., when the laboratory's

absolute velocity is zero. If the point of separation M {i.e., mirrors Mi and M2 in

Figure 1) is at the initial position and the relation between the light wavelength and

the geometry of the ring is as shown in Figure 2(a), then there will be an antinode at

the detector D {i.e., the detector Di), and thus maximum illumination and

consequently maximum photoelectric current. When displacing the point of

separation M to the position M* over a distance A = X/4, points m' and n' (which

correspond to points m and n) will "come" to the detector and there will be a node

(minimum illumination). Figure 2(b) shows what will happen when the laboratory

moves with a velocity v = c/2 to the right. According to my iheory^*-^, the light

velocity along and against the direction of motion of the laboratory is given by a

formula similar to formula (3) for the wavelength, namely ci^ = c/{\ ± vie), which is

also valid within an accuracy of any order in vie. Thus we shall have for the

VELOCITY OF LABORATORY

Figure 1 Silvertooth's variation of the quasi-Wiener experiment.
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Figure 2 Physical explanation ofSilvertooth s experiment.
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laboratory light velocity along and against the direction of motion c\ = 2/3c, C2 = 2c,

and for the respective wavelengths Xi = 2/3X, X2 = 2X. By displacing the point of

separation M over the same distance A = X/4 points m' and n* (which correspond to

points m and n) will "come" to the detector D and Silvertoolh supposes that there will

be an illumination different from minimum, as he writes (ref.l, p.5):

"If the translating member (i.e., the point of separation of the light beams M -

S.M.) moves towards M3 an amount X, then the wave impinging on Di by the route

M3 will advance less than a wave (X2 > X), and the wave impinging on D\ by the

route M4 will retard more than a wave (X > X\), Thus, the two waves will remain in

the same relative phase, but the standing wave pattern will have shifted with respect

to the photocathode of the detector Di by a first order amount 5 = X(v/c)."

This assertion which represents the core of the experiment is not u-ue. At the

motion ofM over a distance A = X, the standing waves pattern at Di changes exactly

with two antinodes. Indeed, when shifting M over a distance A = X/4 in Figure 2(b),

the vectors of the electric intensity of the two beams at D which had the same phases

at the initial position, producing an antinode, obtain a difference of the phases tc, and

thus produce a node, exactly as in the case 2(a). Figure 2(b) shows this clearly.

Silvertooth, however, supposes that if there were an antinode at D and one wishes

to have again a (third) antinode, one has to shift the moving platform over a distance

X±Xv/c (Silvertooth does not specify which sign, plus or minus, is to be taken). Then

Silvertoolh puts a second similar photodetector D2 between the mirrors M7 and Mg
which is crossed by the going to and fro light beams and where the disliincc between

the nodes of the standing waves pattern at rest and on motion of the appiiraius is the

same (this is true, as formula (4) shows).

So Silvertooth supposes that if at the initial position of the platform there are

antinodes at Di and D2 and one moves the platform, then after a certain shift there

will be a node at Di and an antinode at E)2. From the equation 2n(X ± Xv/c)/4 = {In

± l)X/4, Silvertooth obtains n = c/2v and since n = N(X/2), he finds v = cV4A,

considering n as the number of the antinodes over the distance A.

To clarify the essence of high-velocity light kinematics, I present in Figures 3 and

4 the graphs of the elecu^ic intensities of two oppositely propagating light waves

emitted by sources moving with a velocity v in absolute space (for simplicity's sake

the sinusoidal curves are replaced by su-aigt-line curves). Figure 3 presents the

electric intensities if light has an aether-Newtonian character of propagation^-^, thus

when the contracted and dilated light wavelengths are given by the formula (see

above) Xi,2 = X(l + v/c), where X is the wavelength in a direction perpendicular

to V. Figure 4 shows the graphs of the electric intensities if light has an

aether-Marinov character of propagation^*^, thus when the contracted and dilated

light wavelengths are given by equation (3) X\,2 = V(l ± v/c). For a Newtonian

light wave, the distance between two successive antinodes in a standing wave along

the direction of the laboratory's absolute velocity is with X\^/2c^ shorter than X/2.

One can see that the number of nodes along a track d prepcndicular to v will be with

2d\P-IXc^ less than the number of nodes along a track d parallel to v. This was

exactly the effect which Michelson and Morley were searching for in their famous

experiment. As they could not detect such an effect, instead of introducing the

phantasmagoric Lorentz conu-action or the senseless theory of relativftyrtmc had

simply to accept the aether-Marinov character of light propagation defined by the

above simple formulas. Indeed, Fii^ure 4 shows that for a Marinov lii^ht wave the
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Figure 3 Newtonian standing waves in a moving laboratory.
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I

Figure 4 Marinov standing waves in a moving laboratory.
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distance between two anunodes in a standing wave along the direction of the

laboratory's absolute velocity is exacUy equal to X/2. This conclusion also follows

from equation (4).

As I showed above malhemaUcally. the difference between the standing waves

along the paraUel and perpendicular to v tracks is only one: on the perpendicular track

the maximum UluminaUons appear at all anunodes at the same moment, while on the

parallel track the maximum illuminauons at the different aniinodcs appear at different

moments. I indicated in Figure 4 the light electric intensities along the perpendicular

track with doued lines (for the clarity of the Figure I drew these inicnsiucs only for

the first and fourth half-waves). For the moment of the figure's snapshot, the phases

of the electric intensities at all anUnodes is zero. After a time At = X/4c. i.e.. when the

phases of the electric intensities at aU anUnodes of the perpendicular urack will

become 90*. the illuminations at all antinodes will be maximum.

Let us now consider the picture at the parallel uack which is shown in detail in

Figure 4. For the moment of the figure's snapshot, the phases of the electric

'

\

MOVABLE PLATFORM

VELOCITY OF LABORATORY

Figure 5 Marinov's variation ofSilvertooth's experiment (a quasi-Midtebon experunent).



- 213 -

intensities at the different andnodes will be different: at the anunodes Oi and O3 the

illuminauons will be zero and at the antinode O2 the illumination will be maximum.

Proceeding from this difference, Silvertoolh supposes that by shifting Giltering) the

source of one wave, say of the leftwards propagating wave, he will be able to reveal

the different phases of the waves at the anunodes Oi and O2. Unfortunately this

cannot be done, as we can register with our measuring apparatus only the square of

E (see equation (4)) where the time depending factor disappears. Figure 4 shows that

by shifting the leftwards propagating wave slighUy to the left, the phase differences

between boOi waves (which is the effect we measure, as at phase difference 0* the

iUumination is maximum and at phase difference 180* the illumination is null) at

points Pi. P2 and P3 along die parallel track change exactly with the same amount

and this change is exactiy die same as the change for the same position between node

and antinode on the perpendicular track for an equal shift of the one wave.

I have modified Silvenooth*s quasi-Wiener experiment to the experiment shown

in Figure 5 which I call die quasi-Michelson experiment. I let the laser be stationary

in tiie laboratory (Uiis is not shown in Uie figure) directing its light towards Mi with

the help of a mirror mounted on die moving platform and I exchanged the transparent

detectors for opaque detectors (photodiodes). To diis end I replaced mirror M5 by a

semitransparent mirror having the same inclination as mirror M3 and beneath it I put

an opaque photodiode Di whose photosensitive surface looked upwards (towards

Ms). Then I replaced mirror M7 by another semitransparent mirror and I put beneath

it a minor M9 solidly fixed to die platform which refiected the incoming light

upwards (towards M7) and to die left of M7 I put another opaque photodiode D2

(fixed solidly to die laboratory) whose photosensitive surface looked to the right

(towards M7). so diat M7. Ms. M9 and D2 built a Michelson interferometer. Now die

nodes and antinodes of the standing waves were produced on die semitransparent

mirrors Ms and M7 and diere was no need for die light beams to pass through die

detectors. To have die same illuminations over the detectors Di and D2 when shifting

die movable platform, as it must be according to die presented above theory, the light

rays M1M4. M2M3, and M7M8 must be exactiy parallel to the motion of the platform.

If diis condition is not realised, dien by shifting the platform one can obtain non-

synchronous changes of the illuminations over Di and D2 and one can treat this

wrongly as an effect due to die absolute motion. I warn die people, who will

eventually try to check Silvertoodi*s results not to fall into the same trap.

Kelly^^ has analysed my interferometric "coupled mirrors" experiment, raising

doubts as to whether, with the help of a rotating axle, a Newtonian time

synchronisation can be realised. Kelly's criticism is based on die assumption diat two

disks, widi a "mark" on dieir rims fixed to a common axle and rotating rigidly, present

two different "clocks" and applies the complicated analysis of the "clock

synchronisation" to my "rotating axle" experiments. However, die essence of all my

-rotating axle" experiments^*^'^ is exactiy the fact that such a rouiting axle with two

disks represents one clock widi a large space dimension, and the "synchronisation"

between die disks-clocks is automatically Newtonian. Prokhovnik (following Ives

and Janossy) introduces^^ ad hoc the hypothesis of die "Lorentz twist" (I inu-oduced

die term "Lorentz twist", by analogy to die ad hoc hypothesis of the "Lorentz

conU-action"^^) widi the aim to make an Einsteinian "desynchronisation" between

diose clocks and save in diis way die principle of relativity. But my "rotating axle"

experiments show diat such a "Lorentz twist" does not exist and the disks rotate
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synchronously when rotating the axle in a plane in which the laboratory's absolute

velocity lies. Thus the answer to Kelly*s doubts is given by Nature itself. Everybody

who will repeat my "rotating axle" experiments will persuade him that there is an

effect My "coupled shutters" experiments^ gave in February 1984 the following

figures for the Earth's absolute velocity and for the equatorial coordinates of its apex:

V « 360 ± 40 km s ^ 6 = - 24** ± 7^, a = 12.5h ± Ih
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Physikalische Zeitschrift
No. 19. S. 585

I. Oktober 1904.

RcdaVtioBtschlutt fiir No. so am 5. Oktob«r 1904.
5. Jahrgang.

Ober cinen Versuch zur Entscheidung der

Frage, ob sich der Lichtather mit dcr Erdc
bewegt Oder nicht.

Von W. Wien.

Auf der diesjahrigen Versammlung der Bri-

tish Association in Cambridge hatte ich iiber

die Moglichkeit gesprochen, die fur die Elektro-

dynaniik fundamentale Frage, ob sich der

Ather mit der Erde bewegt oder nicht, dadurch

zu entscheiden, dass man die Lichtgeschwindig-

keit mit einem Lichtstrahl misst, der die Ent-

fernung zwischen zwei Punkten nur in einerRich-

tung zuriicklegt, ohne wieder zuruckzukehrenJ)

Fur" die Ausfuhnmg dachte ich an die Fou-

caultsche Methode, bei deren Anwendung zwei

mit gleicher Geschwindigkeit rotierende Spiegel

benutzt werden miissten. Es sollte dann die

Lichtgeschwindigkeit gemessen werden einmal,

wenn der Strahl in derselben Richtung wie die

Erde sich zwischen den beiden Spiegeln bewegt

und dann, wenn er entgegengesetzt zur Erd-

bewegung lauft.

Vielleicht ware indessen die Fizeausche

Methode fur die Ausfuhrung geeigneter. Denken

wir uns zwei moglichst identische Zahnrader A,

B in grosser Entfernung parallel aufgestellt.

Ferner seien a und b zwei moglichst gleiche

Lichtquellen, deren Licht durch die Zahnlucken

hindurchgeht. Bei ganz symmetrischer Stellung

beiderRadermuss, solange sie sich nicht drehen,

die bolometrisch gemessene Lichtmenge bei a

ebenso gross sein wie bei b' , wenigstens, venn
Grossen vernachlUssigt werden, die von der

Ordnung des Quadrats des VerhaltnissM der Erd-

geschwindigkeitf'ZurLichtgeschwindigkeitrsind.

Bewegt sich der Ather mit der Erde, so

darf auch bei gleichmiissiger Bewegung beider

I) YergUxlas Kcfcrat in tlicser Zeitschr. 6, 604, 1904.

Rader in den bei a und b' anlangenden Licht-

starken kein Unterschied auftreten. Die Kon-

trolle fur die gleiche Geschwindigkeit beider

Rader hatte man in der Konstanz des hindurch-

gehenden Lichtes oder in bekannten strobosko-

pischen Methoden.

I a;
yt* >

Ruht der Ather in Bezug auf die Erde, so

ist die Zeit, die das Licht braucht, urn von a

nach-rt' zu gelangen," wenn / die Entfernung

der Rader bezcichnet
/

c— V

wenn die Erde in der Richtung aa geht, und

/

c + v

ist die Zeit, die der Strahl braucht, urn von b

nach b' zu gelangen.

Es muss also eine Unsymmetrie durch die

Erdbewegung hineingebracht werden und die

Lichtstarken in a und b' mussen verschieden

sein, weil der Lichtstrahl a a das Rad B in

einer anderen Stellung antrifift, wie der SXt^bb

das Rad A.

Dass derVersuch nicht iinausfuhrbar ist, scheint

mir daraus hervorzugehen, dass die Genauigkeit

in der Bestimmung der Lichtgeschwindigkeit

die Grenze bereits erreicht hat, die hier er-

forderlich ist, namlich

_J—
5CXX)

des Betrages. Freilich wirkt der Umstand er-

schwerend, dass man es mit zwei Zahnriidern

zu Ihun hiitte, deren Umlaufsgeschwindigkeit in

Ubereinstimmung zu bringen ist. Andererseits

braucht der Synchronismus nur sehr kurze Zeit

anzudauern und man braucht keine absolute

Messung, sondern nur die Feststellung eines

Unterschiedes zwischen beiden Strahlen.

Abgesehen von seiner Bedeutung fur die

Elektrodynamik ware dieser Versuch der erste,

mit dem eine absolute Geschwindigkeit, ohne

Beziehung auf festliegende Punkte, gemessen

wurde.
Wiirzburg, September 1904.

lEingegangcD 10. September 1904.)
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MARINOVS COMMENTS ON THE PRECEDING PAPER BY W. WIEN

Many persons have proposed to measure the one-way light velocity by two independently

rotating cog-wheels. As far as I know, the first such proposal is done by Michelson

and Morley in their historical paper reporting the results of their famous interferomet-

ric experiment which was published in 1887 in TWO journals: THE PHILOSOPHICAL MAGAZINE

and THE AMERICAN JOURNAL OF SCIENCE. However, as the relativists today do not read old

journals, they are ignorant of the fact that Michelson and Morley first have presented

a proposal for measuring the one-way light velocity and consequently the Earth's absolute

velocity.

Similar is the proposal of W. Wien on the preceding page, although I must emphasize

that the proposal of Michelson and Morley is presented much better.

Recently my friend Prof. J. P. Wesley sent me a paper on a similar proposal with a

detailed technical analysis.

I firmly defend the opinion that the one-way light velocity, thus the Earth's abso-

lute velocity, can be not measured with two independently rotating shutters (cog-wheels),

AS ONE DOES NOT KNOW THE "PHASE DIFFERENCE" between the shutters. Only when the cog-

wheels are fixed to a common rotating shaft, their phase is fixed and by rotating the

apparatus in the plane of the Earth's absolute velocity one can measure it. Such an ex-

periment I called the "coupled shutters " experiment and I carried it out with success

in 1984 (see TWT-II, p. 68). The experiment with the independently rotating cog-wheels

was called by me the
"uncoupled shutters " experiment. In my book CLASSICAL PHYSICS, vol.

rlll, § SOB, I analysed in detail all possible variations of the "uncoupled shutters" ex-

periment and I came to the conclusion that by its help one is unable to measure the

Earth's absolute velocity.

Prof. Wesley thinks that the rate of a clock does not depend on its absolute velocity,

and when the system of two clocks rotates, due to the diurnal rotation of the Earth, one

will keep this phase difference constant and thus the absolute Earth's velocity will be

easily measured. According to my concepts, during such a rotation the time dilation of

the clocks will be such that the quantity of light going through both choppers will re-
.; center
Main always the same, as the case will be if the EartHs is at rest in absolute space.

After receiving the paper of Prof. Wesley, I wrote him my opinion on the "uncoupled

« shutters" experiment (which, of course, he already knew well) but I added that only the

^experiment can decide whether he is or I am right, and I asked him whether he agrees

that I publish his proposal in TWT-VII. Such an experiment with two independently rota-

sting cog-wheels is today technically not at all difficult and the accuracy which it offer?

^ Is high enough. But, strangely enough, no one of the big physics laboratories has carried

It out. Neither in the past has someone tried to realize such an experiment. Thus the

publication of Wesley's proposal could direct the attention of the scientific community

to this Interesting kind of experiment.



217

In a phone conversation Prof, Wesley said me that his paper is due to appear in PHY-

SICS ESSAYS and thus he cannot publish it also in TWT-VII.

I present here the abstract of Wesley's paper. I shall be happy if after its publica-

tion in PHYSICS ESSAYS a world-wide discussion on his proposal will begin lea-

ding eventually to a realization of the "uncoupled shutters" experiment, which, in the

case of giving positive result, will show that there is no time dilation of the perio-

dic processes due to the absolute velocity of the systems (I affirm in my abso-

lute space-time theory that such time dilation does exist).

Proposal to Measure Absolute Velocity Using Two Independent

Clocks

J. P. Wesley

Abstract

A toothed wheel rotated by an electric clock motor chops a laser beam,

A second wheel a distance L from the first Ugain chops the beam. The

resultant intensity is a linear function of the angle through which the

second wheel rotates during the time light travels the distance h. At «

L/(c - Vj^), where v^ is the absolute velocity of the laboratory in the

direction L. TWo beams are oriented so that the chopping increases the

intensity of one and decreases the intensity of the other. Comparing

these two intensities with the intensities of two beams traveling in the

opposite direction yields the desired absolute velocity 2w^ c" - c*

directly electronically. The correct relative angular phase, determined

by the intensities , is obtained by rotating one of the wheels together

with its motor. The magnitude and direction of the absolute velocity of

the solar system is obtained by fixing L in the north-south direction at

a northern latitude and measuring v^ over a 12 hour period.
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In 1980 Prof. Wesley accepted a vacant professorship in Bogota about which I have
\

informed him, however after going to Columbia, he remained abhorred by its quasi-fascist

political system and renounced to the professorship. He sent me the above sketch before

starting for Bogota, when Columbia had for him and for the members of his family only

the face of an amiable lama. The picture above shows that Paul surely Is the best pain-

ter between the physicists, as, of course, he is also the best physicist between the

painters.

The lama's riders are: Benjamin, Julia. Gabriele. Paul and Karlchen.
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Relativity and electromagnetism: The force on a magnetic monopole

Wolfgang Rindler

Physics Department, The University of Texas at Dallas, Richardson, Texas 75083-0688

(Received 1 March 1989; accepted for publication 6 June 1989)

On the occasion of the 100th anniversary of the first publication, by Oliver Heaviside, of what is

now known as the Lorentz force law in electromagnetic theory, the analogous force law for

magnetic monopoles is examined. Its relevance and limitations in calculating the force and torque

on small current loops are discussed, and both its heuristic and practical uses are demonstrated.

I. 100 YEARS OF LORENTZ FORCE

The year 1989 marks the 100th anniversary of the first

publication, by Oliver Heaviside, of the well-known for-

mula' F = ^vXB/c for the mechanical force on a point

charge q moving with velocity v through a magnetic field B.

Generalized to F = ^(E + vXB/c) (in Gaussian units), it

now constitutes the "fifth axiom" of electromagnetism,

along with Maxwell's four equations, and is usually re-

ferred to as the Lorentzforce law. I would like to take this

occasion to make some remarks on the analogous formula
(but note the minus sign!)

F = ^„,(B-vxE/c) (1)

for the force on a magnetic charge q„, ( a monopole ) , which
has been variously discussed, e.g., by Sommerfeld,^ but to

my mind not as sympathetically as it deserves to be.

Einstein, even before inventing special relativity in 1905,

"was convinced that the (Lorentz) force acting on a

charged body in motion through a magnetic field was noth-

ing else but an electric field (in the body's rest frame ),"^

and so it turned out to be. This shows the intimate connec-
tion of Heaviside's formula with relativity. We shall there-

fore begin with an excursion into that theory.

II. RELATIVITY AND ELECTROMAGNETISM

Einstein's relativity principle asserts that any physical

law valid in one inertial frame is valid in all inertial frames.

(In particular, this holds for the five basic axioms of elec-

tromagnetism. ) Thus, when a given experiment is observed

from several different inertial frames, its outcome must be

explainable in each of these by using the same totality of

laws. Consider, then, the application of this principle to the

following two electromagnetic experiments:''

( 1 ) An electric charge moving through the B field of a

stationary magnet in general (i.e., unless it moves tangen-

tially to a field line) experiences a (Lorentz) force; refer-

ring our observations next to the instantaneous inertial rest

frame of the charge, we see that a stationary charge must
therefore experience a force when a magnet is moved in its

vicinity.

(2) A stationary magnetic dipole (e.g., a compass nee-

dle) in general experiences a torque in the presence of a
moving charge, since the latter creates a B field; transfer-

ring our observations once more to the inertial rest frame of
the charge, wc conclude that a magnetic dipole moving
through a static electric field must experience a torque.

It is now natural to pose the problem whether these and
perhaps other similar conclusions can be reached from
Maxwell (i.e., standard electromagnetic) theory without
appeal to relativity and, if so, at what cost in complication.

For problem 1 it would be tempting to use the "sixth axi-

om," our Eq. ( 1 ), if it were part of Maxwell theory. The
magnet moving in the field of the charge is then immediate-

ly seen to experience a force, so that by Newton's law of

action and reaction the charge must similarly experience a

force due to the magnet. Problem 2 becomes even more
immediately obvious by appeal to Eq. (1). However,
whereas for problem I a little "trick" strictly within Max-
well theory will yield the result, we shall show that no non-

relativistic method will solve problem 2.

The "trick" for problem 1 is to use the Eulerian deriva-

tive of the vector potential A, i.e., the time rate ofchange of

A at a point moving with velocity = dx^dt,

dA dx,

di dt ^dx, dt
(2)

Suppose a bar magnet is moved with uniform velocity

through an inertial frame. The vector potential A of its B
field will then be constant along all comoving points, </ A/
dl = 0. Thus, from the usual relation between E and A and
Eq. (2),

E=-c-
d̂t

= c-'(T-V)A,

and it is this nonzero E field that will set a stationary charge

in motion as the magnet passes.

III. THE MONOPOLE LAW
As we have just seen, the monopole axiom ( 1 ) would be

a handy tool in the solution ofsome electromagnetic prob-

lems. But, ofcourse, since standard Maxwell theory denies

the existence of monopoles ( V«B = 0), such an axiom at

first sight seems superfluous. Nevertheless, the theory ad-

mits the existence of magnetic dipoles in the guise of cur-

rent loops. (Here we shall think of realistic current loops,

as in a copper wire, where the net charge in the rest frame of

the wire is strictly zero. ) Hence the theory must provide a

means of calculating the torque on such a dipole when in

motion. And indeed it does, since it is a well-defined prob-

lem in mechanics to evaluate the torque on a current loop

as it moves through a static E field. However, classical me-
chanics yields unsatisfactory results. For the simplest case,

when the plane of the loop is orthogonal to the direction of

motion, the calculated torque is zero. For the force on each

charge q, whether moving or not, is ^E, so the net force on
any current element is zero. Classically this remains true

even if the plane of the loop is not perpendicular to the

motion, but then one might be tempted to mix in "some"
relativity, allowing for the different length contractions of

^3 Am J Phys. 57 ( 1 1 ). November 1 989 1989 American As.sncialion of Physics Teachers 993
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the positive and negative sets of charges in the wirc.^ In-

deed this does give a torque, but in general too Uttle.

Thus it is only relativistic mechanics that can—and in-

deed must—give the required torque. The actual calcula-

tion in the frame of the pure E field is tricky and involves

not only the above-mentioned length contractions but also

continuum mechanics somewhat along the lines of Tol-

man's lever.** However, if we are prepared to use full rela-

tivity, we might as well fall back on the archetypal relativis-

tic technique, namely, transforming the far more easily

obtainable^ torque mxB m the rest frame of the current

dipole m to the general frame. Even so, complications arise

in the exact calculation, smce the torque transforms awk-

wardly, being the 3 X 3 part of a 4 x 4 "world" tensor.

Far simpler than doing any of the above is the appeal to

the monopole law ( 1 ), after replacing the current-loop di-

pole by a charge-pair dipole. Let us derive it from the basic

assumption: A monopole q„ experiences a force

F = 9.B (3)

when at rest. (This is certainly consistent with the torque

on a stationary dipole being mX B. ) We must also assume

that the measure q„ of a monopole is invariant, i.e., inde-

pendent of its motion. Consider the usual two inertial

frames 5 and 5*
' in standard configuration ( coUinear x axes,

parallel y and z axes, velocity of 5" relative to S:v). Let a

monopole q,„ be at rest in S' . The background field E', B'

acting on it in 5" is the usual Lorentz transform of the field

E, B in S, in particular.**

B\ = B„ B:= y(B. + vE^/c),

B\=r(B,-vE:,/c) , (4)

with y=(\— v-/c-)~ "-. By hypothesis, the force on the

monopole in 5" is F = q„ B'. Transforming this force" to 5
and using (4), we find

F, = F\ =q„B\ =q^B„

F. = y- 'f ; = y- 'q,„B\ = q.„{B. -\- vE,/c) ,

Fy = y~ '/".; = y- 'q„B ; = q^ {B, - vEj/c) . (5)

With = ( y.0,0 ) . we recognize Eqs. ( 5 ) to be equivalent to

Eq. ( 1 ), the monopole law. (Of course, the Lorentz force

law itself can be quite analogously derived from the basic

law F = ^E in the rest frame, thus bearing out Einstein's

pre-1905 "hunch'" we mentioned earlier.

)

IV. CONCLUSIONS

To what extent is a small ("point"-) charge-pair dipole

equivalent to a small ("point"- ) current -loop dipole? Both

experience the same torque mxB when at rest in a given

external field, as we have already noted. They also give rise

to identical farfields. '" By appeal to Newton's third law one

might therefore be tempted to think that they must also

experience the same force m a given external field B. How-
ever, in the framework of special relativity. Newton's third

law is not valid—or even meaningful—in time-dependent

fields. And, in fact, the forces are given by different expres-

sions: F= V (HfB) for the current loop." and F= (m'T)B
for the charge pair.'* when at rest These arc equal onh if

VxB = 0. i.e. (in vacuum), if <?E/«9/ ^ 0. The reason for

the discrepancy is that the internal fields of the two kinds of

dipole are different, and that these affect the forces experi-

enced. A good way of seeing this is via the well-known

formulas" giving the force either as a volume integral ex-

tended over the object in question or a surface integral ex-

tended over its surface, in terms of the total Maxwell stress

tensor, to which the internal field of course contributes

One may therefore replace small current loops with

small charge pairs and apply to the latter the monopole
law, only if one bears in mind the limiutions spelled out

above. When these limitations are exceeded, one must con-

tent oneself with regarding the results as approximate.

(After all, VxB = c" ' dE/dt is often small compared to

VB. ) The same applies to the use of Newton's third law in

electromagnetism. For example, the force calculated by its

use on the stationary charge in problem 1, though qualita-

tively correct, cannot be regarded as exact.

In sum, the monopole law furnishes a help to our intu-

ition in predicting qualitatively the outcome of a large class

of problems involving permanent magnets, current loops,

and charges. It gives exact answers for the torque on small

current loops and, under certain circumstances, also for

the corresponding force.
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a derivation of the exact field of a uniformly moving point charge | Eq

(29) ) discovered by Heaviside Ihe previous year.

-Arnold Sommerfeld. Lectures on Theoretical Physics (Academic. Nfw

York. l952).Vol III.p 2.38

"See R S. Shankland. "Michelson-Morley experimenl." Am. J. Phys. 32.

16-35 (1964)

'These are. in fact. Exercises 1.5 and 1.6 in W. Rindler. Essential Relotivi-

IV ( Springer- Verlag. New York. 1977). 2nd ed

*A P French. Special Relativity (The MIT Introductory Phvsics Series I

(Norton. New York. 1968). p 260. or cf Ref 4. p 104

"See. for example. Wolfgang Rindler. Introduction to Special Relativity

( Clarendon. Oxford. 1 982 ). p 1 64

'John David Jackson. Classical Electrodynamics (Wiley. Ne>» >ork,
|

1975). 2nd ed.p \»b. E^ (5 71)
j

"Sec. for example. Ref 4. p 9K. or Ref b. p 120 (SI units!)

"See, for example. Ref 6. p 102

"•Referciict 7. p 182. Eq (5 56)

"Reference 7, p 185. Eq (569)

'•Sime F - - »„ B -^ v„. I B * ( dr-V)n\

"Relerriicr 7, p 2.^9. Fxh 16 121 1 and (6 122)

I
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LETTER TO THE EDITOR

submitted to American J. Physics

RELATIVITY AND ELECTROMAGNET ISM

(MARINOV'S COMMENTS ON THE PAPER OF W. RINDLER)

In a paper under the same title Rindler asserts that if a magnet moves with a velo-

city V, then, at a point where the magnetic potential generated by the magnet is A and

where a unit electric charge rests, the following force will act on the charge (in the

Sl-system of units)

Ej = (v.grad)A. (1)

Meanwhile, if the charge moves with a velocity v and the magnet is at rest, the ac-

ting force, as commonly known, will be

Eg = vxrotA. (2)

According to the principle of relativity, the force acting in the first case must be

not (1) but
^relativistic

"" ~ ^^'^o^'^ ^"^ since 70 years this is taught in schools and

universities, as if formula (1) is the right one, then the principle of relativity will

be violated.

In the last 20 years I have submitted about 100 papers to the AM. J. PHYS. all of

which have been rejected as they were in contradiction with the theory of relativity.

Many papers have been submitted where I showed that formula (1) is the right one and

not the above relativistic formula. And now I see in the AM. J. PHYSICS my formula. How-

ever Prof. Rindler has not noticed that this formula was already deduced by me, besides
2 3

in many of my books, also in two authoritative journals '
.

If a magnet and a unit electric charge move with the same velocity v in absolute

space, according to the theory of relativity, there is no force acting on the charge,

but according to my theory the acting force is

E3 = (v.grad)A + vxrotA. (3)

In 1917 Kennard first showed experimentally the validity of formulas (1), (2) and

(3). Kennard's experiment was rotational. Making an inertial variation of Kennard's
4

experiment, I succeeded for a fourth time to measure the Earth's absolute velocity (the
fi 7 R

other three times my measurements of the Earth's absolute velocity were optical ' '
)

but I cannot find a scientific vehicle to publish the report on my childishly simple

experiment.

I must add that Prof. Rindler's formula (1) and all what he writes about the magnetic

monopoles is a pure nonsense. Proceeding from the wrong principle of relativity. Prof.

Rindler asserts that on a magnetic charge q, moving with a velocity v in an electric

field E generated by electric charges at rest, the following force will act

F = - q^vxE, (4)
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because if the magnetic charge is at rest and the electric charges are moving with the

velocity v, there will be a force

F = q^rot(v*) = q^rotA = q^B (5)

acting on the magnetic charge where * is the electric potential of the charges, A

their magnetic potential, and B their magnetic intensity.

Prof. Rindler can charge the circumference of a disk by electric charges. If the

disk will be set in rotation, there will be a torque on a magnetic needle placed in t

neighbourhood of the disk because of the flowing convection current. However if the

charged disk will be at rest and Prof. Rindler will rotate the needle around the disk,

he will see that there is no torque. An inertial variation of this experiment can be

made by charging a long band.

I think that it is time that Prof. Rindler or another relativist with authority

recognizes in the press the bancrupcy of relativity and that the AM. J. PHYS. stops

with the publication of nonsensical relativistic papers which since so many years polu

the minds of the students and of the college professors all over the world. If in

six months after the publication of my letter no relativist will cornnent it, the stu-

dents and the college professors have to conclude that relativity is dead.
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Marinov 's note . The above letter to the editor was sent to Prof. R. Romer, the editor

of AM. J. PHYS., on the 20 December 1989. I affirm that it is more easy for the waters

of Mississippi to begin to flow from the ocean to the mountain than for Dr. Romer to

publish my letter. Oh, Albert, bleicher Vater, wie haben dich deine Sohne zugerichtet,

daB du unter den Wei sen sitzest ein Gespbtt oder eine Furcht!
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IMPORTANT MAR I NOV S COMMENTS

TO THE PRECEDING MARINOVS COMMENTS

Prof. Rindler asserts (and I share Rindler's opinion) that if a magnet moves with

a velocity v, then, at a point where the magnetic potential generated by the magnet is

A and where a unit electric charge rests, the following force will act on the charge

E = (v.grad)A.

According to the principle of relativity, however, this force must be

E 1 i • . i • = - v^rotA.
relativistic

Here is the excerpt of a referee's opinion on my paper published in TWT-IV, p. 101,

sent to me from Canada on the 26 June 1989 where this idiotic relativistic assertion is

"deduced":

I have read the papers by Stefan Marinov that you sent me to review, and
I also asked , a high energy theorist in * , to look at
them. None of the papers are suitable for publication in a respectable
physics Journal.

Marinov supposes that there is some absolute frame in which the equations
of electromagnetism have a special form. This is not supported by any
evidence and is in disagreement with the conventional view.

* points out that, for example, Eq. 9 on Page 5 of the paper
"Absolute and Relative Newton-Lorentz Equations" should be

E - -V4, - -

t = -V(V . JJ) + (V . v)l .

LS dropped by Marii

S = - X (V X A)

The first term, which is dropped by Marinov, comes from the retardation of the
vector potential

using ^ X (y X A) + (^ • y)J = V(^ • A) for ^ a constant

/. g = - ^ X 5 .

This is the conventional result for the £ field that results from the Lorentz

transformation of a B field.

*The name is deleted not by me. - S. Marinov

I do not reveal the name of the editor who sent me this referee's opinion, as this

editor is a very nice and correct person. If only two or three editors in the world will

be as democratic and correct as this editor from Canada, the scientific truth will in

a couple of months break the wall of scholastic dogmas and obvious stupidities which

entrangle today's physics.
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Now I wish to show mathematically that when there is an infinitely long (or very

long) band covered with electric charges and a magnet in its neighbourhood (let us

consider a solenoid feeded by constant current), then, in the case that the band will be

i

vedwith the relative velocity v in the laboratory, there will be a torque acting on

the magnet at rest, however, in the case that the band is at rest and the magnet will

be moved with the same velocity ¥, there will be no torque.

Let us suppose that the absolute velocity of the laboratory is V and let us consider

some electric charge q moving with the laboratory velocity v in some wire element of

the magnet (as I showed - see TWT-II, p. 100 - v is of the order of c). Denoting by

and A the laboratory electric and magnetic potentials generated by the electric char-

ges fixed to the very long band at the point of location of the charge q, we shall have

for the potential force acting on this charge q, according to the relative Newton-Lo-

rentz equation written in the CGS-system of units (see TWT-IV, p. 103), for the case

when band and magnet are at rest in the laboratory,

2
F = - qgrad* + q(}t^.^/c )gra6*. (1)

For the case when the magnet will be moved with the relative velocoty v in the labo-

ratory, the acting force will be

F' = - qgrad* + q{(V|^'f v) .Y/c^}grad* = F + q(v.Y/c^)grad». (2)

As V « c, the additionally acting force

F' - F = q(v.V/c^)grad(|) (3)

is extremely small with respect to the initial force F and surely there will be no ex-

perimental possibilities to register it, so that we can write

F' S F. (4)

For the case when the band will be moved with the velocoty v in the laboratory, the

force acting on the charge q of the magnet at rest will be, taking into account that

now the laboratory magnetic potential will be A = *v/c and using in the last two

terms of (5) the formulas for rotation and vector-gradient of double products (see my

CLASSICAL PHYSICS, vol. I, p. 212).

2
F" ' - qgrad* + q(v .¥/c )grad* + (q/c)Vj^xrotA + (q/c)VxrotA + (q/c)(V.grad)A «

2 2
- qgrad* + q(v„.¥/c )grad<l' + (q/c)v„xrotA + q(¥.V/c )grad* =

m m

F (q/c)v^xrotA + q(v.V/c^)grad*. (5)

Now, taking into account that v « c, we shall obtain for the additionally acting force

F" - F' = (q/c)Vjj,xrotA = IdrxB/c, (6]

where B is the magnetic intensity generated by the charges on the band and Idr = qv^ is

the current element of the magnet where the spac

and there will be a torque acting on the magnet.

the current element of the magnet where the space current is qv^j^. This force is considerabl
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Stefan Marinov

mil® gftafi® |)ff(t§®mii©

(quasi una intervista con paolo brunetti e antonio papa)

La scienza naturale piu esatta, la Rsica, si trova in una crisi talmente prpfonda che non si pu6 non chie-

ersi: 'Tvla la Fisica k dawero una scienza esatta?".

Da quasi un secolo, infatb, la Fisica Ufficiale afferma:

1) Spazio assoluto (etere) e tempo assoluto non csistono.

2) La velocity di un laboratorio soggetto a movimcnto inerziale non pu6 essere misurata.

3) Gli effelti che si osservano dipendono solo dalle velocity relative dei corpi che interagiscono in un sistema isolate (prin-

cipio della Relativity).

4) Una accelerazione cinematica non pu6 essere distinta da una accelerazione gravilazionale (principio ddl'equivalenza).

5) L'atomo ^ rappresentabile come un sistema planetario - ipotesi di Bohr - e non con un sistema rigido , conw i[X)tizzava J.J.

Thomson e, attualmente, ipotizza Roberto Monti.

()) II Sole 6 piu caldo dentro che fuori, e solo le alte temperature e la forte density possono trasformare I'idrogeno in elio (al

contrario di quanto ipotizzava Hcrschd e di quanto, da akruni anni, ipotizza Renzo Boscoli con i suoi niodelli di Sole "fred-

do" e le sue teorie di fusione nucleare "criogenica").

7) Anche se un giorno dovcssero cambiare tutte le leggi dclla Fisica, le leggi di conservazione dell'oiergia, dd momentoe
del momento angolare rimarranno semprc immutate e valide.

- Ma ttitti quest! "pilastri" della Fisica Ufficiale stanno ormai crollando. Cosa resta dunque? Su qua'
'. base assiomatica possiamo costruire la Fisica di domani? -
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questo rirtterrogarivo posto a Stefan che ha fatto scaturire un
icchierata post prandiale (raccolta da un registratore forse men
lichevole ma certamente piii sobrio di noi) che riportiamo qui, sen

alcun intervento suU'italiano di Stefan per non togliere il gusto "di

ivo" di questa intervista.

Stefan - Guardiamo concrclamcnte

ognuno di qucsti piloni. Vediamo che

per la maggioranza di loro non si fa una

fisica nuova, ma si buttano via concet-

ti e teoric illogici e falsi e si toma ai con-

cetti sani, semplici e chiari che erano gi^

introdotti dai grandi spiriti del passato,

come Galileo, Newton, Gauss. Dunque
dobbiamo sostituirequalche pilone fat-

to nel ventesimo secolo con del legno

marcio con i piloni di marmo gi^ erctti

dai giganti del pensiero umano.

PrendianrK) lo spazio assoluto e il

tempo assoluto. Le chiamiamo spazio e

tempo ncwtoniani. Ma ogni bambino,

guardando il mondo attomo a lui, arri-

va a questi concetti da solo. Poi vengo-

no Einstein e Minkowski e ti fanno

un'insalata spazio-temporale che per

masticaria devi romperti i denti. -

- Questo ricorda I'aneddoto su Eddin-

gton...-

Stefan - II quale? Ci sono tanti! -

- Quello che narra come Eddington, di

fronte (dlaffermazione che solo alire due

persone, oltre Einstein, capivano la Teoria

della Relatimti, rimaseassorto a capo chino

e, richiesio di cosa stesse riflettendo, rispo-

se che si domandava chi potesse essere . .

.

rattra! -

Stefan - Bravo, hai col pi to la testa

del chiodino! Dunque siamo in corsa di

bultar via questo, che tre (o solo due)

uomini pensavano di aver capito e che

tutta I'ammucchiata dei fisici accettava

come rivclazione divina, gridando "s\,

ti, t cosl, 6 vero", nnentre non capivano

un acca nclla caeca cinsteiniana.

Ecco tutta la storia con i primi quat-

tro piloni. Si buttano via pcrchd gli

cspcrimenti hanno mostrato che questi

piloni sono falsi e i profeti che li hanno
portato erano falsi profeti.

11 quinio pilone: il modcllo dcll'a-

tomo. Ma chi sarebbc capacc a dirti

qualedil modello?! E'assurdodi pensa-

rcchcl'atomo pu6 essere osscrvato. Os-

serviamo ccrti effetti e facciamo ipolesi

sul nrKxIdk). Questo di Bohr ha spiega-

to qualcosa, ma b tanto artificiale e illo-

gico. E quando vuoi fare il modello de-

gli atomi con piCi protoni e neutroni o i

modelli delle nnolecule, questo di Bohr

non ti aiuta un cazzo. Adesso I'amico

Monti promette di spiegare gli effetti

che osservianx) con il modello rigido.

Aspettiamo. Se riuscirebbe, questo sari

un passo storico di enorme importanza
nelle tenebre della materia.

II relativismo d finito. E Come I'hodi-

mostrato con i miei esperimenti e libri,

mcttere il dito nel culo della relativity

era una cosa per bambini. Ma questo

che sarck in grado di metter il dito nel cu-

lo della fisica quantistica, dovrebbe

avere una mano lunghissima. Ho paura

^ Quakuno domandO ad Einstein

'Professorc, potrebbe dire in poch<

>arolc qual'^ la sostanza della suj

Teoria della Relativity?"

F Xilcrto'rispose Einstein "Sc lei mett<

II suo naso T>el mio cujo, io ho un nasc

|n culo, lei ha un naso in culo, ma U
)osizione preferibile ^ quetla dai mic
mnto di vista".

chei problcmi Ick sono troppocomplica-

ti per essere risoiti in un breve tempo, e
forse non saranno mai risoHi con una
teoria scmpl ioc e chiara . . . .

-

- £ chi losa?! Per lunghi secoli il moiH-

mento dei pianeti rimase coperlo dai tniste

ro spiegalo da falsi profeti come Tolomeo.

Ma un giomo Dio,ochiperlui, disse "la lu

ce sia!", e nacque Newton .-

- E se Dio non I'avesse detto? Saremmt

rimasti al buio?

- Beh, crederemmo ancora alle fantasit

di falsi profeti che, oggi, avrebbero qualche

cattedra nelle nostre universitd, o qualche

superdirezione in qualche megalaboratorio,

magari in Svizzera! ... -

- Come si dice? . . . "Ogni riferimenlo a

persone viventi eccetera eccetera e pura-

mentecasuale..." -

- Cosa ci did ora, Stefan, sul sesto pila

stro?-

Stefan - Siamo in corso di stabili re sc

veramente il sole dcntro 6 freddo e sc la

fusione fredda davvero lavora e potrclv

be essere industrialnvnte utilizzata. E

un problema piuttosto tecnologico. Co
me 6 la superconduttiviti alle tempera-

ture alter si prende questo, si prcnde

I'altro, si mischia e si sta a guardare. Sc

riesci come sono riusciti Bednorz e

Miiller, la via per Sloccolma 6 apcrta.

La fusione fredda anche d un po' cch

me la preparazione del cibo nel la cud-

na: uno prende il palladio, I'altro no»
trova palladio, prende titanio, come la

cuoca prende I'aglio quando non trovi

cipolla. Uno cuoce la zuppa non canv
biando temperatura, I'altro I'abbassa,

menlre le cuoche le zuppe le riscaldano

e le fanno bollire. Altre differenze qua
si non ci sono. -

- Resta U settimo e ultimo "pilone",

melochiamitu... -

Stefan - Questo davvcro d un pilcM

pilonissimo. Nella sua sostanza tulle Ic

nostre formule fisiche sono basatesullc

leggi della conservazione dell'enerj

del momento e del momcnlo angol.i

La scienza di oggi si immagina ogm <

nomeno o process© fisico come trash

mazione deU'erwrgia d'una forma n

un'altra forma. Sc scrivi qualcosa omi

tro Einstein o contro Maxwell, sc pure

con tanta difficoltd ma trovcrai un gior-

nalello per pubblicare Tarlicolo. Ma sc

scrivi qualcosa contro Ic Icggi della a>n-

scrvazionc o se solo pronutKi Ic paretic

"pcrpctuum mobile" ti prendono per

pazzo.-

- Ma U tuo articoio "Violazione dclle

leggi di conservazione di momento, mo-
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vento angolare e energia" e slato pubblica-

Stefan -GiS! Dal vostro SEAGREEN,
Tia e I'unico al mondo. Sapete che il mio
irticolo "Experimental violations of the

principles of relativity, equivalence,

md conservation of energy and angu-

ar moment"^ accettato da tre anni da

"MATURE. Nel terzo volume del mio
THE THORNY WAY OF TRUTH 6 fo-

tocopiato il testo di questo articolo che

dottor Maddox, I'editorc di NATURE,
?d io abbiamo composto insieme nel

5U0 ufficio a Londra; sulle stesse pagine

del libro ho pubblicato una dozzina di

let tore con le quale dottor Maddox ag-

^iorna la pubblicazione del articolo. . . e

da tre anni I'articolo non esce! -

Ma di cosa ha paura questo dottor

Maddox? Perche non vuol pubblkare la de-

ycrizione e i risultati degli esperimenti? -

Stefan - Perche le leggi della conser-

vazione sono il "sancta sanctorum" del-

la fisica odicma. I fisici sono forse in

^rado di inghiottire il crollo dei princi-

pi dclla relativity, dell'equivalenza; in-

ghiottiranno I'atomo rigido, il sole

frcddo e forse domani andranno a pi-

sciare sul dualismo onda-particella... -

Abbiamo xnstoil "giroa 180°" chehan-

nofatto Zichichi eRubbia sullafusionefred-

da!...-

Stefan - Ma la violazione delle leggi

di conscrvazione non sono in grado di

inghiottirle!

. . i russi sono pronli a toglie-

rc dal mausoleo la salma di Lenin. ..

Stefan- Le leggi della conservazione
[X s.ino sulIa comunitd scientifica con
un fx^so molto piu grave che il pensie-
ro di Lenin sulle teste dei comunisfi.
Pc^rtar via la salma di Lenin sfconsidcra
come un sacrilegio, mcntre acccttare
che Ic leggi di conservazione possono
csscrcviolate^perognifisicodioggiun

harakiri! -

£ per te cos'e? -

Stefan - Per me queste violazioni so-

no semplici fatti spcrimcntali che devo-
no csscrc spicgati. Non vcdo nc^suno
St tvi V olgimcnto. Ho scmprc dctto che in

oyjV\ eloltromolorc che I'umanita cono-
scr c'c st)lo una uguaglianza numcrica
fr.i I'cnergia "pcrsa" dalla sorgcntc

Un giomo Einstein raccolse de^

prataioli nel Boscl^tto del Paradiso e U
portd a Newton per preparare un
pasticcio con funghi per la cena.

"Ma io non so come farlo" diss^

I^ewton.

"Mein Gott, Isaac, suUa terra non v'6

nulla di piii semplice che combirjare un
pasticcio!"

;

clettrica e I'energia meccanica "acqui-

stata" dal rotore o "dissipata" come ca-

lore a causa dell'attrito. E' quasi la stes-

sa cosa come quando cambi in una ban-

ca lire italiane e scillinghi austriaci. Si

cambiano uno per cento. Quando cam-
bi scillinghi per lire fai "dissipazione",

come 6 la dissipazione dell'energia elct-

trica o meccanica in energia termica,

perche b abbaslanza difficile di fare il

ricambio (I'ho gi^ sperimentato nelle

banche italiane).Ma con alcunedifficol-

t^ ricevi anche scillinghi per lire italia-

ne. Ogni cambiamento si fa con certe

pcrdite. Comunque ottenere per uno
scillingo piu di cento lire o vicevcrsa d

impossibile. -

- A meno di non trovare qualche espe-

dicnte! -

Stefan - Esattamente! Una tale furbi-

zia ha trovato I'orologiaio Paul Bau-

mann dclla comunitS religiosa Methcr-

nita nel villaggio Linden vicino Bcrna.

Lui ha coslruito una machina (I'ha chia-

nrwta TESTATIKA) che "trasforma"

energia meccanica in energia elcttrica,

ma di piii di cento per cento. Dunque
una parte dcU'energia clettrica mantie-

ne la rolazione meccanica e una parte

divcnta "energia libera" che puoi usu-

fruire. E' un moto pcrpetuo classico. -

- Ma tu I'hai vista coi tuoi occhi? -

Stefan - L'ho vista e mi sono anche

fatto folografare davanti a due di quel-

le machincttc -

- E... girano? -

Stefan - Girano, girano!... -

- Elemamente? ... -

Stefan - Etemamente! -

- Beh, io faccio fatica a crederciL. .
-

Stefan - Che tu credi o non credi,

questo non cambia niente nell'esistenza

della macchina. Perche la macchina gi-

ra non secondo il tuo pensiero e la tua

fede, o secondo il pensiero e la fede di

tutti i fisici del mondo, ma secondo le

leggi del Dio. E Dio dice che energia si

pu6 produrre da niente e anche energia

si pu6 trasformare in niente. Guarda la

mia macchina Bul-Cub senza statore. E'

una macchina che ha solo rotore. I fisi-

ci dicono che una tale macchina non

puo essere messa in moto, come non

puoi mettere in moto una barca se tutti

i motori sono chiusi nella sua cabina.

Mentre io la macchina Bul-Cub senza

statore l'ho messa in rotazione: dun-

que trasformo niente in momento
angolare.

E la cosa piii comica 6 che la legge di

questo comportamento della macchina

Bul-Cub senza statore si spiega con la

cosi detta equazione di Lorentz, che

puoi trovare in ogni libro d'elettroma-

gnetismo. E devi notare che nel uno di

dieci libri di elcttromagnetismo c'6

scritto che I'cquazione di Lorentz viola

la tcrza legge di Newton.

- Quella che dice che ad ogni azione cor-

risponde una reazione uguale e contra-

ria?... -

Stefan - Esattamente! -

- A llora la terza legge di Newton non

imle neU'elettrorruignetismo! -

Stefan - Ma ogni bambino arriva a

questa conclusione guardando I'equa-

zionedi Lorentz che 6 la formula fonda-

mentale dell'elettromagnetismo. Ogni
bambino! E se fino adesso nessuno ha

dimostralo la violazione della terza leg-

momentum
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ge di Newton 6 perchd lutte le macchi-

ne elettromagnetichc sono fatte con cir-

cuiti chiusi. Ogni bambino che conosce

un po' la matcnutica arriva alia conclu-

sionc che per circuit! chiusi la terza leg-

gedi Newton rinune valida. Ma anche

ogni bambino pu6 dimostrare che per

circuiti non chiusi la terza legge pud es-

sere violata. -

- E nessuno hafatto esperimmti con cir-

cuiti non chiusi? -

Stefan - Solamente due pcrsone:

Graham e Lahoz nel 1980 (pubblicazio-

ne in NATURE), ma non hanno capito

I'importanza del loro espcrimcnto e

I'hanno intcrpretato male. E poi io.

- Violazione delta legge della conscrva-

zione del momenio angolare. . . questo mi

sembra un concetto un po' complicalo per

un tizio qualurufue. Ma una macchina che

gira da sola, questo non ha bisogno di spie-

gazioni: se la vede e chiaro anche per un'i-

diota... -

Stefan - Anche per due o per tre! -

- E come mai questa macchirm TESTA-

TIKA rimanesconosciuta? Percht nessuno

ne park, ne scrrve? -

Stefan - Io sto parlando, e scrivendo.

Sto perfino gridando! Ma i Zichichi e i

RulA^ia non vogliono nemmcno ascol-

tare. Vi racconlo questo. Marzo 1979.

Centesimo anniversario di Einstein.

Confercnza solennc a Bcma. Zichichi

presidente della giornata. Prcndo la pa-

rola e dico ad alta voce: "La relativity 6

nnorta. Ho misurato la velocity dclla lu-

ce in una direzione e ho stabilito con

quali chilometri in secondo e in quale

direzione nel cosnx) la nostra terra sta

muovendo". Zichichi sorridedal palco-

scenico. E io gli dico: "Caro Zichichi,

non mi sorrida nclla faccia, ma venga a

vcderc rcsperinwnto" -

- E' venulo? -

Stefan - L'aspetto da died anni! -

*^ 7

• Lorsqu'un homme sage comprend

qu'il ne f)eut comprendre la thterie

d'Einstein, nuis pour que personne de

ces hotnme sages, qui conr^renncnl

qu'ils ne peuvent la comprendre et font

semblent de la comprendre, ne

comprenne qu'il comprend qu'il t>e

peut la comprendre, cet homnw sag^
comprend, qu'il doit faire semblent de

la comprendre, et alors tous ces

hommes sages, qui ont compris qu'ils

ne la comprenaient pas, mais faisaieni

semblent de la comprendre, ne

comprendront pas, qu'il a compris qu'il

ne la comprenait pas.

Stefan Marinov nasce a Sofia, nel

1931, in una famiglia di intcllettuali co-

munisti.

Nel 1948 termina il IJceoSovielico a

Praga ed inizia i suoi studi di Fisica al-

rUnivcrsil^ di Praga prima e Sofia, poi,

Nel 1951 cntra volontario nella Scuola

Marittima Militare a Varna c, consegui-

tone il diploma, naviga come ufficiale

su piroscafi mcrcantili bulgari, cecoslo-

vacco-cinesi e tcdeschi.

Nel 1958 toma a Sofia per riprcnde-

rc gli studi di fisica e laurearsi.

Negli anni 1960-1974 lavora nell'I-

stiluto di Fisica dcll'Accademia dclle

Scicnzc Bulgara, a Sofia, da dove, per il

suo disscnso politico, viene licenziato

come "paranoico".

Negli anni 1974-1977 dirige il pro-

prio "Laboratorio per Problcmi Fisici

Fondamcntali".

Negli anni '66, '67, '74 e '77 d sotto-

posto forzatamente a.cura in ospedali

psichiatrici di Sofia. Riccvuto il passa-

porto, nel 1977, parte per Bruxclles.

Nel '78 Vive a Washington, dal '79

air82 a Onova e dalt'82 a tutt'oggi a

Craz.dovedirigeil suo "Istitutodi Fisi-

ca Fondamcntalc".

Privato della cittadinanza bulgara

nrirsi (assleme alia confisca della

propria casa), Stefan Marinov si di-

chiara oggi cittadino del mondo e

membro del governo mondlale.

Ollre ad una cinquanlina di lavori

scienlifici (quasi lulli iH'irambilo della

fisica dello spazio-tempo) pubblicati su

giomali europei, americani e indiani,

Marinov ha pubblicato i seguenli libri:

EPPUR SI MUOVE, axiomafics,

fundamentals and experimental verifi-

cations of the absolute space-time

theory (Bruxelles, 1977).

USTOBTRULEN, raccolta di poe-

sic scritte in bulgaro, russo, ceco, tede-

sco, polacco (Washington D.C, 1978)

ECONOMIA POLmCA TEORJ-

CA, teoria dei prezzi (Onova, 1979).

CLASSICAL PHYSICS, enciclopae-

dia on theoretical physics - five volu-

mes (Graz, 1981).

PROCEEDINGS OF THE INTER-
NATIONAL CONFERENCE ON SPA-
CE-TIME ABSOLUTENESS, GenOva,

July 1982 (Graz, 1982).

VAeIe retro, SATANAS, libro sa-

tirico in bulgaro e russo (Graz, 1982).

CALVARIO, sonetti in italiano che

introducono le dodici tele del grande

pittore tosco-ligure Rcnato Cenni (Ge-

nova, 1982).

77fE THORNY WAY OF TRUTH,
documents on the restoration of the

absolute space-time conceptions and

the violation of lawsofconservation - fi-

ve volumes (Graz, 1982-1989).

Marinov ha misurato per la prima

volta (1973) la velocitjl assoluta della

terra (misurazioni ripctulc |X)i con di-

verse altre apparccchiaturc a Sofia, Bru-

xelles e Graz) ed ha dimostrato la non

validity del principio della relativitl

Per primo ha poi dimostrato speri-

mcntalmente la non validity del prind-

piodi equivalenza.

Nel 1984 ha scoperto I'induzione

mozionale-trasformatoriaed ha stabili-

to Sfwrimcntalmente che gli cffctti nel-

I'elettromagnetismo dipendono dalle

velocity assolute dei corpi e dcvono es-

sere calcolati con i potenziali e non con

le intensity, dimostrando altresi, sem-

prc spcrimcntalmcnlc, che la "gauge

invariance" pu6 porlareai risultati sba

gliati.

Per primo (1988) ha dimostrato spe-

rimontalmenle che la corrcntc di spo-

stamcnlo non produce campo magneli-

co e non reagisce (gi«k dimostrato

ncir87) con forze pondero-motrid al-

I'azionedi allri campi magnetici (relet*

tromagnctismo di Maxwell sostiene k

tcsi opposte).

Ancora un primato: nd 1987 ha oi-

scrvalo la violazione dolla legge di con
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scrvazione del momenlo angolarc con

la sua macchinaBuI-Cubsenzastatorec

con ilsuopontedi Ampere ruotanlccon

corrente di spostamcnto (ncU'espcri-

mcnlo di Graham e Lahoz non tutto il

sistema era sospeso liberamenlee quih-

di non potcva offrire una dimostrazio-

ne inconfutabile di questa violazione).

Nel 1985 (prime, ancora una volta)

dimostra (c spiega) che Telcltromotore

con cuscincHi a sfera 6 una macchina

termica e non cicltromagnctica, stabi-

lendo spcrimentalmenJe che lale mac-

china viola la legge di conservazionc

dcU'encrgia (mentre ogni ingegnerc

clcttronico o fisico dircbbc che talcelet-

tromolore a cuscinelti non dovrebbc
nemmcno ruotare).

Marinov ha osscrvalo violazione

della legge di conservazionc dell'ener-

gia nel disco di Faraday sperimentando

con il disco pieno di mercurio (Bruce de

Palma per primo annuncib tale viola-

zione nel 1980, nel caso di un disco soli-

do per il quale le misurazioni di Mari-

nov hanno portato a risultati non irrefu-

tabili).

Marinov ha osservato violazione
della legge di conservazione dell'ener-

gia anche nella sua macchina MAMIN
COLIU (MArinov's Motional-transfor-

mer INductor COupled with a Lightly

rotating Unit).

nefflia che viene dafniei

UUCCHINA TESTATIK
di Stefan marinov

n quinto volume della mia collana

scientifica THE THORNY WAY OF
TKUTH6 dedicato quasi completanwn-

le alia macchina TESTATIKA.
Ho presentato tale macchina anche

in un lungo articolo del giomale tede-

sco di scienza altemativa RAUM UND
ZErr (numero 40 di quest'anno).

Personalmente non ho smontato la

macchina e non ne possiedo disegni te-

cnici. I disegni che sono pubblicati nel

mio libro sono stati eseguiti da persone

che hanno esaminato la macchina (Al-

bert Hauser, Darumarca)ocherhanno
vista solamente in fotografia (Don
Kelly, Fiorida). Credo, per6, che nep-

pure n.jlla Comunit^ Methemitha, do-

ve negli ultimi died anni - sotto la gui-

da di Paul Baumann - sono state realiz-

zate diverse macchine TESTATIKA,
esistano disegni tecnici dettagliati.

Le fotografie - di ottima quality - che

presento nelle mie pubblicazioni (come
quella sulla copertina di FRIGIDAIRE)
mi sono state date dalla Comuniti Me-
thernilha, con la quale sono strettamen-

te legato, e sono di sua propriety.

In sostanza, devo dire che non sono
aconoscenza di tutto il "segreto" della

"macchina e per questo non so se, anche
idisponendo di un laboratorio ben at-

trczzalo, sarei capace di riprodurla.

E' ovvio, dunque, che il lettore non

sarebbe in grado di ricostruire la mac-

china dopo la lettura delle mie pubbli-

cazioni (e dovrebbe... continuare a pa-

gare la boUetta dell'ENEL!). Per6, se ap-

profondisse il mio libro, sarebbe in gra-

do di capime il fondamento fisico di cui

d6 qui una breve sintesi.

L'inventore della macchina, Paul

Baumann, 6 arrivato alia sua scoperta -

in grado di rivoluzionare in pochi anni

la vita sull'intero pianeta - seguendo

non gi^ la logica scientifica, ma una via

intuitiva per la quale I'ispirazione 5 sta-

ta il fattore determinanle. Ci6 nono-

stante, la sua macchina rappresenta, nei

principi, una rip)etizione di macchine

gii note. La prima macchina con moto
perpetuo che Baumann costrui, in una

prigione svizzera, nella seconda met^

degli anni settanta, rappresenta quasi

una replica dell'elettromotore perpe-

tuo del Padre Giuseppe Zamboni; una

variantedi taleelettromotoreda 140an-

ni si muove nel Clarendon Laboratory

deirUniversit^ di Oxford, senza che, in

questi 140 anni, alcuna sorgcnle ener-

getica abbia fomito energia per il man-

tenimento del suo movimento.

La prima macchina di Bauman era

costituita, essenzialmente, da una leva

mctallica attirata da un clettrodo positi-

vo che, nel contatto la caricava di elettri-

ciltk positiva. Le forze di Coulomb re-

spingevano la leva, e la sua estremittk

opposta contattava un elettrodo negati-

ve che la caricava negativamente; in tal

modo la leva era di nuovo attirata dal-

I'elettrodo positive ricominciando il

dclo.

La differenza fra I'elettronwtore

perpetuo di Zamboni e la prinu mac-

china di Baumann consisteva nel fatto

che, mentre nel primo gli elettrodi sono

collegati a due poli di una pila a secco

che fomisce una tensione di 3 - 4 mila

volt, nella seconda i due elettrodi erano

collegati ai poli di un condensatore che

si carica ad una tensione iniziale me-

diante un movimento della mano.

Dunque I'elettromotore perpetuo di

Zamboni ricarica la sua pila che fbrni-

sce la forza propulsiva, mentre I'elettro-

motore perp)etuo di Baumann ricarica il

condensatore che fomisce la forza pro-

pulsiva. La fisica attuale nega che dd
possa avvenire, in quanto verrebbe

contraddetta la cosiddetta "legge di

conservazione dell'energia".

Ma Baumann, che non ha letto libri

di fisica, I'ha realizzata e, nella fisica,

vale non d6 che sta scritto nei libri, ma
ci6 che gli esperimenti dimostrano. lo

non ho visto questa prima macchina, e



- 232

riferisco quanto mi ha dctto Baumann
stesso. NcU'anno 1978, nclla prigione

svizzcra in cut scontava una condanna
• scguita ad una falsa accusa - di scttc

anni, Baumann realizzd Ic due niacchi-

nc con le quali sono fotografato.

Qucste sono macchine TESTATIKA
conundisco rotante. Le macchineda lui

costruite ncgli ultimi anni, una volta

uscito di prigione, sono a due dischi

contro-rotanti. II diametro dei primi di-

schi t di una ventina di centimetri, e

quello delle macchine a due dischi 6 di

50 centimetri. Attualmente sono in co-

struzione macchine con dischi di 100 e

200 centimetri.

In sostanza, la macchina TESTATI-
KA rappresenta un cosiddctto "genera-

tore di influenza".

I primi generatori di influenza sono

stati costruiti da Toplcr, a Riga, e da

Holtz, a Berlino, negli anni scssanta del

aecolo scorso. II gcncratore di influenza

piu corK>9duto d quello di Whimshursl;

cd d a questo che, in effetti, assomiglia-

noleTESTATlKA a due dischi contro-

rotanti.

Nel V volume del mio THE
THORNY WAY OF TRUTH (TWf-Vl
ho riprodolto gli articoli piu importan-

ti del secolo passato (quasi tutti pubbli-

caH negli ANNALEN DER PHYSIK di

PoggcndorO dedicati ai generatori di

influenza oltre al brano che I'enciclope-

dia Treccani dedica all'argomcnto.

Le macchine di influenza possono
essere non solo generatori, ma anchc

motori.L'cffelto motore 6 stalo osserva-
to per la prima volta da Holtz, nel suo

generatore di influenza, anche se dob-

biamo notare che il primo motorc elet-

trostaticoera statocostruitoda Franklin

gi^ nel XVIII secolo.

Poggendorf fu invece il primo ad os-

scrvare che un motore elcttrostatico,

che ottiene la sua propulsione da un
condensatorc inizialmcnte caricalo ad
alta Icnsione (dcH'ordine di parccchie

migliaia di volt), ricarica il suo conden-

satore durante la rotazione.- Poggen-

dorf (v. TWT-V) osscrva che durante i

due anni in cui ha sperinnentato il suo

motorc elcttrostatico non 6 stato in gra-

de di capirc gli effetti strani che com-

Marlnov con Ic due prime macchi
TESTATIKA a un disco (le macchl

le TESTATIKA piii potenU haniii

lue dischi contro-rotanti come nel gii

keratore di Wimshurst). Paul Bm
(tann ha costruito le due macchine ipt

iffigurate nel 1978, in una prigion
Vizzera , dove, con una accusa falsifl

ata, scontava sette anni di galexi

Nfoi, ingenui, penstamo che solo il

[ussia si finisca in galexa innocentU

interessantc notaie che il petpe
um mobile di Baumann inizialmen

era realizzato non con an disco to

ma con ima Icvk, basato sulli

tesso principio deirelettromoton

erpetuo dello scienziato Veronese G
lamboni, del secolo scorso, e desaitti

llo stesso Zamboni nel suo libro in

Itolato appmito "Sull'eUttromoton

erpetuo" (stampato nel 1843 dalla Ti

ografia CAntonelll di Verona e ri

irodotto nel sesto volume "Th,

Xumiy Way o/rrufh''diMarinov). L i

rologio costruito secondo tale princi

io di Zamboni k in funzione da 14<

Imi nel laboratorio Clarendon del

pniverslti di Oxford, ma i... "rino

nonti" aspettano che si fermi da ur

linuto all'altrof

paiono. Questa spcrimcntazionc d

Poggendorf non ^ piu stata ripctuta.

Io credo che Baumann sia il socotuii

scienziato che non solo abbia capito ch<,

un motore elcttrostatico pu6 ricarican

il suo condcnsa tore, ma che abbia anch.

realizzato questa ricarica con un ck

chiuso, trasformando il millcnario s

gno del moto perpetuo in una real tik, an

che se, debbo ripetere, io non ho com
preso esattamente come questa ricaria

avvenga.

Ma la macchina TESTATIKA non
solo mantiene il suo movimento
da sola, essa produce anche ener-

gia libera in abbondanza.

Le macchine con cui sono fotografa

to(unadellequali6ancheincopcrtina)!i

producono alcune ccntinaia di wait d

energia libera. Quelle a due dischi pt

ducono quasi 3 kilowatt di cncrgia lit

ra in forma di corrcntc'conlintia - di u

decina di ampere e con una teiisionc*

300 volt - su un resistorc eslcrno di .^
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>hin; nel contempo, i dischi rotanti dcl-

macchina hanno una polenza mecca-

molto bassa che non supera 1 watt.

Lavorando con nwtori clcttrici da

nti anni sono in grado di stabilirc la

X)tenza meccanica di un motore (ov-

ydamente con approssimazione) con le

le mani. I dischi della TESTATIKA si

possono fermare facilmente con un di-

), nrientre ognuno sa bene che il rotore

i un qualunque altro generatore che

Toduca 3 kilowatt di energia elettrica ti

Sjjezzerebbe tutte le dita se si tentasse di

eimarlo con le mani.

Da ci6 si deduce che I'autogenera-

tore TESTATIKA rivela una potenza

meccanica frcnante che non corri-

sponde all'energia elettrica fornita.

Ho fatto anche questo esperimento

ccisivo: ho mcsso la macchina in rota-

zione con alcune spinte iniziali della

mano, quindi I'ho lasciata ruotare - sen-

za che consumasse energia elettrica - la-

sciando aperti i due eleltrodi d'uscita

dei grandi condcnsatori. Poi ho collega-

to un rcsistore csterno a questi elettrodi

d'uscita: immedialamente il rcsistore

ha iniziato a scaldarsi, ma la macchina

non ha moslrato alcuna variazione nel-

la rotazione.

E' noto che, invece, con un generato-

re convenzionale in un caso analogo si

avrcbbe una diminuzione della veloci-

ty rotativa.

Questo dimostra che I'autogcnera-

tore TESTATIKA non frena quando
produce energia elettrica.

Come si spicga questo strano effetto,

che, pcraltro, ho rilevato - anche sc in

misura molto debole - nelle mie macchi-

neADAM eMAMIN COLIU? (Appara-

tus Discovered in Austria by Marinov e

MArinov's Motional-transformer IN-

ductor coupled with a Lightly rota-

Hng Unit - vedi TWT-II e IV).

Mi sono costruito, con poche ore di

lavoro, un motore elcttrostatico ed ho

visto che comincia a ruotare solamente

quando la tensione fornita (da un con-

densatore caricato o da qualunque sor-

gente di tensione costante) supera il va-

lore di alcune migliaia di volt.

Dunque per me era chiaro che se

questo mio motore caricasse con in-

fluenza un condensatore con una ten-

sione di alcune centinaia di volt, sul di-

sco non apparircbbe alcun momento
frcnante apprezzabile. Paul Baumann
ha fatto esattamente questo: con il suo

generatore di influenza carica con bas-

sa tensione condcnsatori di grande ca-

pacity (condcnsatori speciali che ho vi-

sto per la prima volta).

Durante questa carica non agisce

nessun nnomento frenante apprezzabi-

ebbraio del 1984) la grandezza v » 360 ± 40 km/sec, con coordinate equatoriali dell'apice 5 » - 24° ± r, a - 12.5h ± Ih . Ei
tein dice che non si pu6 fare una sincronizzazione istantanea di due event! in due posti diversL.. mentre ogni bambini
ti grado di realizzare questa sincronizzazione con due dischi perforati solidali ad un asse rotante. (Ogni bambino, ma i

nnoceronti dei megalabc



- 234 -

)e sul disco della macchina. E siccome la

quantitik di elettricitit immagazzinnata

n« condensatori 6 nolevole, il rcsistore

collegato ai loro elettrodi fomisce una

notevole encrgia tcrmica.

La macchina TESTATIKA ha diver-

si condensatori (nel nxxlcllo a due di-

schi il loro numero arriva a 10), che, se-

condo me, sono di due tipi: i condensa-

tori di piccola capacity sono caricati ad

alta tensione (migliaia di volt) e sono

quelli che si autocaricano eche creano il

momento propulsivo dei dischi; quelli

di grande capacity, che fomiscono ener-

gia libera, sono caricati a bassa tensione

(alcune ccntinaia di volt) e non creano

nwmento frenante sui dischi rotanti.

Dunque, secondo me, il "segreto*

della nucchina TESTATIKA 6 molto

semplice,nu sc Baumann ^ il primo uo-

mo su questa terra che I'ha scoperto, al-

lora dobbiamo ammcltere che o lui 6

una persona divinamente illuminata o

noisiamo estremamente stupidi.

Come si spiega la stranezza che nes-

sun fisico sia riuscito a realizzare un
moto perpetuo sulla base dcU'elcttro-

statica? Penso che la risposta stia nel fat-

to che tutti i costrultori di generatori di

influenza hanno cercalo di caricare con-

densatori ad alta tensione per nK)Strare

gli stupcndi effetti che tali alte tensioni

producono (i generatori d'influenza

contemporanei, del tipo van de Graaff,

producono tensioni di milioni di volt).

Tali generatori hanno momenti frenan-

ti notevoli. C^altra parte, i motori elet-

trostatici, data la loro bassa potenza

meccanica, non possono far concorren-

za ai motori elcttronruignetici, la cui po-

tenza meccanica pu6 essere sviluppata

a volontd. Questa 6 la ragione per cui

I'umanitd costruisce praticamente solo

motori elettrodinamid, mentre i moto-

ri elettrostatici costiluiscono solo una

curiosity.

In questi ultimi anni uno sdenziato

americano di origine russa, CMeg Efi-

menko, ha realizzato diversi motori

elettrostatici di questo tipo.

Sono stati realizzati anche motori

elettrostatici con un lungo filo verticale

(dcdnc di metri) usando come sorgen-

te energetica il gradicnte del campo
eleltrico tcrrestrc (si sa che il campo
elettrico tcrrestrc cambia di 100 volt per

metro vcrtlcalc).

Ma la macchinaTESTATIKA non ha
un timllc tipo di "antenna".

H Tji macchina1LAJ.7c6struitadaMaHhoyneri988 a Graz, che presenta un pon4
t di Amp^e rotante con contattl striscianti e un disco di Faraday cemenUto. II

K>nte di Ampere rotante i un elettromotore scnza statore. II rotore qui sopra ruo-

a perch^ le forze magnetiche, con le quail le correnti nelle gambe dei ponti agi-

£ono sulle correnti nelle braccia, creanounmomento rotativo,ma le forze magne
iche con le qiuli le coirenH nelle braccia agiscono sulle correnti nelle gambe,

^ON creano un momento rotativo, a causa della violazlone della terza legge di

>Jewton neU'elettromagnetismo. Qualunque bambino pud calcolare queste fof

'je, procedendo dall'equazione fondamentale di Lorentz. Solo gli scienziati, col

e loro teste grand! come sincrotroni, sono incapaci di farlo e dicono (vedi Tk
rkomy Way ofTruth di Marinov) che il ponte di Ampere rotante non pu6 ruotan

(A quesU macchina k dedicato il rL25 degU INEDITI, della Soc Ed.

la, Bologna)

E' inutile anche ipotizzare che cs5a

riceva energia dalle onde elctlroma-

gnetiche o dalle particelle cosmichc che

attraversano la nostra atmosfera. Nes-

sun fisico sarebbe in grado di risolvere

tccnicamente il problema con tale tipo

di energia, n^ riuscirebbc a mcltcre in

moto un disco che non ha ncssun con-

tatto strisciante (I'unico contatto del di-

sco rotante di plastica con la macchina ^
costituito dai cuscinetti a sfera su cui

ruota).

Non ai pu6 che concludere,

dunque, che la TESTATIKA *

un PERPETUUMMOBILE clas-

slco c, ovviamcnte, viola la legge

di conservazione dcU'encrgia.

La TESTATIKA scpara gli elct-

troni dagli ioni in un pczzo di

mctallo senza consumare ener-

gia di qualunque tipoe possiamo

solamente cons tatare come essa

produca energia elettrica dal

niente.

® Society Edltrice Andromeda
Via AHende 1-40139 Bologna

In concesslone speciallssima per

FnGlDAIRE/Prlmo Camera s.r.l.
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THE WIMSHURST MACHINE

Stefan Marinov

Institute for Fundamental Physics

Morel! enfeldgasse 16

A-8010 Graz, Austria

Abstract . I present the Wimshurst machine constructed recently by me. The Wimshurst

machine is generator of current and not generator of tension, as all chemical and

electromagnetic generators are. Only for very high loads it becomes generator of

tension (for loads higher than 100 Mfi). The current generated by my machine is low

(tens of micro-ampere) and I was unable to make it producing high current, as is

the case with the machine TESTATIKA. Neither I could make it producing more elec-
d.c.

trical power than the electrical power needed for driving its motors. To be able

to close the energetic circle and make it self-rotating (perpetuum mobile), I am

planning to couple the Wimshurst generator with an electrostatic motor (already

investigated by me) whose driving current is very low and the driving power much

less than the driving power of electromagnetic motors manifesting the same torque.

According to my opinion (Ref. 1, p. 35 ) the machine TESTATIKA represents an influence

generator (of the kind of the Wimshurst machine) coupled with an electrostatic motor (of

the kind of the Gruel -Poggendorff motor) . The "coupling" is such that the disk (disks)

of the generator is (are) the same as the disk (disks) of the motor.

To understand better the essence of this "coupling", I separated the disks of the

generator from the disks of the motor, thus to be able to measure better the generated

and driving currents and tensions. In the case that the energy output of the generator

will become bigger than the energy input of the motor, to close the energetic circle and

to run the machine eternally (perpetuum mobile).

In Ref. 1, p. 22 I presented my electrostatic motor.

Now I shall present my Wimshurst generator.

In the near future I am planning to couple generator and motor by mounting the genera-

tor and motor disks on the same axle and by using the electric output of the generator

as electric input of the motor.

The impetus for this experimentation came from Mr. Albert Hauser. On the 12 and 13

December 1989 I was in Copenhagen to deliver a lecture organized by the Danish Institute

for Oecologic Technique. I had there a long conversation with A. Hauser who showed me

photographs of his Wimshurst generator (fig. 1). Mr. Hauser has arrived at very good pa-

rameters and I realized that perhaps soon he will be able to close the energetic circle

and to make a self-running machine.

Mr. Hauser told me also about another Dane, Mr. Tom Olsen, who, moved by Hauser's re-

port on the machine TESTATIKA, has constructed an influence generator with one rotating
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disk which achieved excellent parameters. Tom Olsen's generator gives such a big elec-
, current

trical output that he can make glow three bicycle bulbs, any of which consumes 0.05 A

under a tension of 6 V, i.e., the heat power delivered by all three bulbs being 0.9 W.

I was amazed to hear that Tom 01 sen, by the help of a single one-wheel generator, ro-

tating with some 3-4 rev/sec and having disk's diameter of some 20-30 cm, has been

able:

1) to produce such a big power,

2) to produce such a high current under a low tension, as, normally, the influence

machines produce low current and the tension depends only on the value of the load. Ac-

cording to me, an influence generator producing high current under low tension cannot

have an electric braking and with the 1-watt-power of 01 sen's machine one would very

easily be able to drive the generator's disk by a d.c. motor.

Thus I realized that the construction of another electrostatic perpetuum mobile apart

from TESTATIKA is irnninent and, after my return to Graz, I phoned to Mr. Hauser to say

that I shall also construct my own machine and I make with him a bet: who will be the

first to run his machine eternally.

Thus in this paper I shall present only my Wimshurst generator whose drawings are

given in figs. 2 and 3, and the photograph in figs. 4 and 5, repeating that my electro-

static motor was presented in Ref. 1, p. 22.

The theory of the Wimshurst generator is given on pp. 14-20 of Ref. 1. Comparing

figs. 2 abd 3 with fig. 5 on p. 17 of Ref. 1, one easily sees that the diametrically

connected electrodes s, s' and q, q' in fig. 5 of Ref. 1 are the diametrically connected

electrodes C, D and E, F in fig. 2. The collecting electrodes P, P' in fig. 5 of Ref .

1

are the collecting electrodes A, B in figs. 2 and 3. The two oppositely fixed electrodes

A, A' (respectively, B, B') are connected by wires ending with plugs which are inserted

in the respective holes of the electrodes. The electrodes C, D, as well as the electrodes

E, F, are connected mutually in a similar way. In the machine there are no sliding con-

tacts, however I was unable to produce electric current without making the electrodes

C, 0, E, F sliding. My sliding electrodes were many-wire conductors which can be seen

fixed to the electrodes C, D, E, F, in figs. 4 and 5.

In my Wimshurst machine every wheel (with radius 13 cm) is driven by Its own d.c.

electromotor (for nominal tension 24 V). In this way the mechanical friction which ine-

vitably appears in any Wimshurst machine with counter-rotating wheels is diminished but

the ohmic losses in the electromotors are increased, as the resistance of two motors

is twice the resistance of one. Both motors, if driven by the same current, rotate with

the same rate in opposite directions. If the rotation rate of one of the motors becomes

lower, one can increase it quickly by short-circuiting the electrodes of the other motoi

To make the machine more effective, i.e., to make it separating for one revolution

a greater quantity of electric charges, the metal (brass) sectors are put in holes in

Vlater I established that at higher tension the electrodes can be made non-sliding.
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plastic (PVC) disks. In this way the surfaces of the rotating metal sectors pass wery

near one in front of another. The metal sectors in one of the disks go through the

whole thickness (6 mm) of the wheel, while in the other only through a thickness of

5 mm and 1mm thickness of the plastic remains as insulator between the oppositely

charged sectors (see fig. 5 on p. 17 of Ref. 1).

By feeding both electromotors connected in series with about 0.1 A current under ten-

sion 10 V (i.e., with power 1 W), their rate of rotation was about 3 rev/sec.

My Wimshurst generator for low ohmic loads (lower than 100 m) is a generator of

current and the current in the load does not depend on the load's resistance. The big-

gest current is generated when the electrodes C and E are connected with the electrode

A and the electrodes D and F are connected with the electrode B. At the rate of 3 rev/sec

my machine produces about 10 yA. With the increase of the rotational rate the produ-

ced current increases.

As load I used my voltmeter. In table 1 there are given the voltmeter's resistances

(column 2) for the different measuring ranges (column 1). The additional resistances

connected in series with the voltmeter are given in column 3, the readings of the volt-

meter are given in column 4, the current going through the circuit is given in column

5, and the power delivered as ohmic heat in the whole load is given in column 6.

Table 1

Range of the
voltmeter
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electrodes A, B. I saw that when the tension on the collecting electrodes increased,

discharges could be seen across the PVC-insulator between the sectors on both counter-

rotating wheels. Thus in the machine which I intend now to construct I shall put a very

good insulator (cardboard for transformers) between both counter-rotating disks. I must

add that to have high generated current, the metal sectors on the counter-rotating disks

must pass ^ery near and, consequently, the insulator plate has to be thin. This is a

very important controversy. For comparison I can add that the Wimshurst machine of the

Graz university (constructed, probably, at Boltzmann's time) which can be seen on pp.

22 and 23 of Ref. 1 produces easily tensions up to 50 kV but the generated current (at

low-resistance-load) is lower than 5 pA. In the university-machine the sectors on the

counter- rotating disks are far one from another and have a good insulator between.

I tried to see whether my Wimshurst machine has an electric braking in the following

way: After having set the machine at a definite rate of rotation, I measured the coastinc

down times at open collecting electrodes (no power production) and when closing them

by a resistance of 1 Gft (power production P . = 25 mW). As the ohmic resistance of

both electromotors was R. = 54 fi, the power delivered as heat in the windings of the
2

rotors at current I = 0.1 A and applied tension U = 10 V was Pugg^ = I R^ = 0.54 U =

500 mW, and thus the remaining power P-.^-^ = 500 mW was the power overwhelming the

friction in my machine. Hence the produced electric power P ^ was 1/20 part of the

mechanical friction power P^p^u- However, the coasting down times in both above men-

tioned cases were quite equal (about 2*" 48^). Here the objection can be made that at

open collecting electrodes there is nevertheless power production over an infinitely

large resistance through the air but when I measured the coasting down time without

errecting the machine, by disconnecting the electrodes C, D and E, F, some s"" 18^

have been obtained. Thus I established that my machine has a ^'^lectric bra-

king but I must add that the relation Poy^/Pn^rh = 0-05 was pretty low. I advise the

reader to read the article of Rossetti on p. 180 and the chapter on p. 231 of Ref. 1.

I do not see a way on which I can make an influence machine producing high current,

as is the case with the machine TESTATIKA and with the machine of Tom 01 sen. Thus I

shall make my new Wimshurst machine again low-current producing but I shall try to in-

crease the maximum tension on its collecting electrodes up to some 40 kV and then I shall

couple it with an electrostatic motor which will need for its rotation some few micro-

ampere.

REFERENCE

1. S. Marinov, The. ThoKny Way oi Tnwth, PoaX V (East-West, Graz, 1989).

ADDITIONAL NOTE. I constructed a Wimshurst machine coupled mechanically (and electric
cally)with an electrostatic motor, however for the same electric output, respectively,

electric input power the braking mechanical power of the Wimshurst machine is some 4-5

times bigger than the driving mechanical power of the motor. There are ways for increasii

the driving power of the motor (at the same consumed electric power), but I have no mone
for making a motor with better parameters. The report on the constructed machine will be

presented in TWT-VIII.
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Fig. 1. Albert Mauser's Wimshurst generator (two machines
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Fig. 2. Marinov's Wimshurst machine (side view)
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EZa Brass

r^:s^^ Aluminium

1 Plastic

Fig. 3. Marinov's Wimshurst machine (cross-section),

I
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Fig. 4. Photograph of Marinov's Wimshurst machine (side view).

There are certain unsubstantial technical differences between the drawings (figs.

2, 3) and the constructed then machine (figs. 4, 5). So the electrodes are not fi-

xed directly to the supporters (as in figs. 2, 3) but to plates fixed to the suppor-

ters whose distances to the rotating wheels can be adjusted at will.
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Fig. 5. Photograph of Marinov's Wimshurst machine (front view).

ADDITIONAL NOTE. The reasons that the above machine cannot generate high tensions are
three:

1) The sectors on the wheels are too near one to another and discharges bewteen the
electrodes can "jump" from one sector to another.

2) The PVC insulator between the wheels is no good and discharges go through it.

3) Because of the THICK sectors, the collecting electrodes charge by influence the

near surface of the "under-electrode" sector by opposite electricity and thus discharges
appear between the electrode and the sector.

It is worth to be noted that the machine TESTATIKA has thick sectors ONLY ON ONE of
the wheels (the electrically connected GRID-sectors are on BOTH sides of the plexiglas
wheel), and thin sectors on the other wheel which are only on the ONE (external) side
of the second wheel. Moreover, the surfaces of the slightly magnetized sectors are
covered by insulating spray.
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ONCE MORE ABOUT COLD FUSION

An attempt was made to explain cold fusion with decomposi-

tion on He , He and neutrons of some cathode's nuclei by pene-

tration of D into them.

Notes about cold fusion in less then 3 months caused oscil-

liations between violent enthusiasm and complete negation in the

emotions of the physicists.

In all experiments, connected with the cold fusion, one

observes electrolytic infusion of deutrons into the cathodes.

1 2
Fleischmann and Pons use Pd cathodes, Jones et al. besides Pd

introduce Ti and Grundler (report at one of the discu^ions on the

cold fusion) announces about Li containing Pd ones.

The results (unfortunately not confirmed by all experiments)

show that He , He , Ti and low energetic neutrons are observed. All

the authors explain these results with cold fusion of deutrons ac-

cording to the schemes already well known.

L.Pauling only proposes decomposition of an unstable Palla-

dium deuteride, formed into the metal lattice.

We should like to propose an explanation of some of the men-

tioned experimental results on the basis of decomposition of some

cathode's nuclei.

We assume (according to a hypothesis, that will be published) I

that some nuclei are composed of smaller and comparativelly inde-

pendent ones, sometimes binded up with neutrons, which may be con-

sidered as substructural units. We also suppose, that there exists

a posibility for a particle or a small nucleus, with proper size

and energy, to penetrate into a greater one, to cause its destabi-

lisation and thus to liberate the substructural units and the neu-

trons, that joint them.
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3 4
Further we assume, that just He and He are the substruc-

tural units binded with neutrons, which form only some isotopic

nuclei of Pd, Ti or Li and can be liberated by D penetration. These

isotopes are Pd^^^, Pd^^"*, Pd^°^, Pd^^°, Ti^^ and Li^ among the

44
stable ones as well as Ti , which has a large half life. Their

probable structure will be an object for a future discussion. It

is important to remark here, that according to the hypothesis pro-

posed above Pd^^^, Pd^^^, Pd^^^ and Pd^^° can be composed of He^

6 4 46 4
and neutrons only , Li - of He and D, Ti of He and neutrons.

44 3 4
But Ti can be formed both by He and He in various combinations.

At their destabilisation, as a result of the penetration of D, He
,

4 3 4
He or both He and He should be liberated as well as neutrons,

as observed in the experiments

.

Before making an attempt for a theoretical explanation of

the experimental results, and before trying to answer the question

how deutrons surmount the Pd potential barrier, we would like to

suggest some reasons and experiments, that could be decisive for

a decompositional hypothesis.

First, we propose to repeat some of the experiments realised

at present with the possibility to follow the cathode's weight.

The isotopic composition of the cathodes material used (if not

specially enriched) must resemble the natural one. That means Pd

cathodes contain Pd^°^ about II, Pd^^"* - lOi, Pd^°^ - 271 and

Pd - }2%, Ti and Li cathodes contain Ti and Li about 8'o res-

pectively.

WKen a compositional reaction takes place, one or several

isotopes can participate and so they can be exhausted. Decomposi-

tion of Pd^^"*, Pd^^^, Pd^^^, Ti"*^ or Li^ could be comparatively

easily established by means of the cathode weight (for example 10^

of 3 g are 0,03 g, while 27"6 are 0,71 g) . It would be more difficult
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(but we hope not impossible) , to do the same in case of desintegra-

102 44
tion of Pd or for Ti . We regard the assertion of Celani et al

.

(at one of the discussions upon the cold fusion) of some disappea-

ring of Pd (approximately lOi in volume) as a possible illustra-

tion for the Palladium decomposition and not for cold fusion. The

assertions of about all the authors who state, that after some time

the reaction practically ceases, confirm the decompositional hypo-

thesis, too: a partitional reaction wol»ld stop when the isotop (or

isotops) come to an end.

Thus, it seams suitable that the isotopic composition of

the electrodes should also be familiar in advance. Besides, it may

be possible to explain the poor reproduction of the experimental

results by means of the different isotopic composition of the ca-

thodes.

Second, we suggest, that electrodes of pure Pd , Pd ,

Pd^^^, Pd^^°, Ti"*^ or Li^ should be used, if possible.

In all these cases we propose D2O or T2O as electrolyte,

that is to work with D or T, which would be very proper for desta-

bilisation of the nuclei.

At last we suggest the experimental set-up to be changed

as follows: the cathode to be placed in volume full of D or T. It

could be made of Pd, Ti or Li, but Pd^°^, Pd^°^, Pd^°^, Pd^^^, Ti"*^

or Li are preferable. The weight variation of such an electrode

(and the appearance of neutrons) may be an indication for a decom-

4
positional reaction. We assume that Menlove has realized the third

proposal: he announces, that his group had detected low neutron

fluxes, when they had simply placed Pd and Ti in the form of powder

in high pressure deuterium gas.

All our suggestions would be enough to confirm or to reject

the hypothesis for a decomposition of Pd , Ti or Li nuclei as a
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result of D or T penetration into them.

1. Fleischmann M. , Pons, S. - J.Electroanal . Chem. , 261, 301-308,

1989.

2. Jones, S.E. et al. - Nature, 338, 737-740, 1989.

3. Pauling, L. - Nature, 339, 105, 1989.

4. Menlove, H. - Nature, 339, 325, 1989.

MEDAREVA MARIA

1408 SOFIA, BULGARIA

St. Jaroslav Veshin, bl. 47/A

MARINOVS COMMENTS ON THE PREVIOUS PAPER BY M. MEDAREVA

I am not a specialist in nuclear physics and I am unable to give some valuable com-

ments on Dr. Medareva's paper (but who would be able!?). I wish only to note that accor-

ding to the last public declaration of Fleischmann and Pons, NUCLEAR FUSION DOES NOT

TAKE PLACE AT ALL in their electrolytic experiment.

Now Fleischmann and Pons affirm that the liberated (output) heat energy in their ex-

periment, in excess to the input electrical energy, is nothing else than FREE ENERGY,

i.e., energy CREATED FROM NOTHING (although until now there are not confirmations of

other scientists that in such kind of experiments the output heat energy is indeed in

excess with respect to the input electrical energy!).

The whole this story lool<s highly amusing!

I am wondering only why we, the "free energy" physicists, who do simple, clear, ea-

sily repeatable and childishly calculable experiments, violating the laws of conserva-

tion, and who have in the hands a running perpetuum mobile machine (the machine TESTA-

TIKA), are considered as cranks, meanwhile Fleischmann and Pons, who do unclear, unre-

peatable and uncalculable experiments are taken seriously by the scientific community.

Perhaps the reason is that Fleischmann and Pons wear spectacles and have a more intel-

ligent look!?

Concerning the different kinds of "explanation" of the "cold fusion", which allegedly

Fleischmann, Pons and Jones have "observed", I shall suggest to Dr. Medareva the absor-

bing reading at the bottom of p. 283 of TWT-VI.
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CORRESPONDENCE
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suNOEnLANo Sunderlancl Polytechnic

::::::::::::::: e. a. Freeman m.a. ph.o. d.sc. f.i.e. e.
•••••••••••••2: Department of Mechanical Engineering F . i .M . A

,

iiiiiiisiiiiiiS Frank W Travis MSc Tech Pt»D CEng MIMechE
MIProdE AFRAeS

::::::::::::::

POLYTECHMIC Telephone: 76191

Chester Road,
: Sunderland, SRI 3SD.

,, pef. II callinq or lelcphoninq please ask lor

Mr. Duffy

Rel: ME/MCD/M5 f«»- •- — ~

15th November, 1976

Dr. S. Marinov,
Laboratory for Fundamental Physical Probletosj

ul Elln Pelin 22,
Sofia 1421,

BULGARIA.

Dear Dr. Manlnov,

Thank you for your announcement of 1 Noven±>er 1977, giving Information
relating to the forthcoming conference. In Vama, 5-15 May, 1977.

I wish to take part In the conference, and I therefore enclose the complete
application form. I shall pay the 50 Dollar participation charge as soon as

my bank can arrange for the payment to be arranged.

I shall send my contribution. In the form of typed notes as soon as possible
Should these be bound together In any way? Should the contributions be sent

to your address In Sofl^, or to some other address. In Vaina, or elsewhere?

One further question - are the prices quoted In your Information sheet
United States Dollars , or dollars of some other currency? Would the hotel
charges be payed beforehand, through the Bulgarian Tourist Agency, or upon
arrival In Vaioa?

Might I say that I am glad that great Interest has been shown In the

conference - It should prove to be a most stimulating, and valuable enterprise.

Yours sincerely.

(vv. C). JLLu^
M. C. Duffy
Lecturer

Marinov 's note . If the reader will ask whether I publish this letter of Dr. M. Duffy of
the 15 November 1976 to be compared with his letter of the 1 September i

1988 (see p. 242 of TWT-IV), the answer is: NO. The above Duffy's letter is reproduced !

here (I found it during my sojourn in Sofia in September 1989), so that the readers of
TWT can see that for Dr. Duffy there is a problem when some price is given in dollars
whether one means USA dollars, or Australian dollars, as all realtivists are people cre-
ating problems there where for ANY CHILD there is no problem. Indeed when I ask at the !

black money-market in Sofia some child how many leva will he give me for one dollar,
I have NEVER heard a question: "For an American or for a Patagonian dollar?"
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iLifi Kmn'xtm ptryairal i^oriFty

DAVID LAZARUS OefH. of Physic*

Editor-in-Chief University of Illinois

1 1 10 West Green St

UrlMna.lL 61801

(217)333-0492

BITNET dtve^APSEDOFF

Julf 12. 1989

Dr. Stefan Harlnov
Morellenfeldgasse 16
A-8010 Graz, Austria

Dear Dr. Marinov:

Thank you for your letter of June 25, 1989 which was Just
forwarded to ue at the APS Editorial Office.

I explained our editorial procedures in my previous letter.
These policies have been in effect for at least a half-century
and are not subject to ad-hoc alteration. The Editor of each
Journal has the ultimate authority to acept or reject papers
based on his own Judgment, aided, most often, by the opinons of
outside referees. Dr. Basbas, accordingly, has the right to
reject any of your papers without presenting his reasons. I

cannot ask him to reexamine this decision.

I believe that your papers are so far outside the
mainstream of modern physics that there is little use in your
continuing to submit them to Physical Review or Physical Review
Letters. It seems very unlikely that any of our referees or
editors would find them acceptable. I strongly suggest that you
find another Journal to publish your work.

Regarding your books which were returned to you, I can
only assure you that we did not buy them for valid reasons,
not, as you have presumed, to s4)press them. Our library is
very small and private, available only to the staff of the
editorial office.

I wish you success in finding another suitable publisher
for your scientific papers.

Sincerely yours.

xc: G. Basbas
D. Nordstroi

irrusDavid Laztrrus
Editor-in-Chief
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SIEFAN MARINOV Dr. Robert Romer
Morellenfeldgasse 16 AJP

A-8010GRAZ- AUSTRIA Merril Science Bldg.. Room 222

'' '^'y '''' «ersfcollege
Amherst
MA 01002

Dear Dr. Romer,

First I should like to use the occasion and to ask you whether you have received my
letter of the 22 October 1988, as no acknowledgement for the reception of my paper
ABSOLUTE AND RELATIVE NEWTON-LORENTZ EQUATIONS has reached me. Please, be so kind to

inform me, has this letter reached you or not. In the case that the letter has reached
you, please, write me which is your decision about the acceptance/rejection of my paper.

Now I submit to the AJP my paper

THE DEMONSTRATIONAL MOLLER-MARINOV MACHINE.

I send the paper in one copy as I hardly believe that you will send it to more than
one referee.

I attach a copy of my paper "Experimental violations..." published in the INT. J.

GEN. SYSTEMS, 13, 173, 1987, as in this paper is described the demonstrational Faraday-
Barlow machine invented and constructed by me which is cited in the submitted paper.

I enclose also the covers of the last three volumes of my series THE THORNY WAY OF
TRUTH, namely: Part IV, published in January 1989, Part V, published in May 1989 and

Part VI, published in July 1989. Please, take into account that any book has MORE than

300 pages. If you would like to order some of the books of my sequence, send $ 25 for
any volume {+ $ S for air mail).

Hoping to receive your acknowledgement for the reception of this letter and then in

due time also your final decision on my submitted paper.

Sincerely yours,

Stefan Marinov

Editorial note . Marinov 's letter of 22 October 1988 is published in TWT-IV, p. 277,

The above letter is answered by Dr. Romer with a letter of the
1 August 1989.
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STEFAN l^fAPIMOV Prof. Bengt Nagel
Moreiicnfddgasse 16 Nobel Committee for Physics

A-8010 GRAZ ~ AUSTRIA Sturegatan 14

25 July 1989
^"^^^ ^^ Stockholm

Dear Dr. Nagel

,

I send you the Vl-th volume of iny book THE THORNY WAY OF TRUTH and I beg you to
acknowledge the reception.

I use the occasion to thank you for your letter of the 18th May (signed by Mr.

Anders Barany) with which you acknowledged the reception of the previous volumes V

and IV (a copy of this letter is enclosed).

As you can see, in this letter the Nobel Committee does not answer my question po-
sed in my letter of the 3rd Hay (the letter is reproduced on p. 269 of TWT-VI) whe-
ther the Nobel Committee is interested to visit the first PERPETUUM MOBILE on the
planet Earth in the village Linden. I beg you VERY MUCH to state in your answer whe-
ther you accept our invitation and whether you will send representatives of the Nobel
committee for an inspection of the machine TESTATIKA, or the Nobel Committee is not
interested in seeing this scientific WONDER. I think, posterity should like to know
which was the attitude of the Nobel Committee to TESTATIKA.

I give you the advice, before giving the answer of the Nobel Conmittee, to peruse
my correspondence with Dr. Maddox which is published in TWT-VI.

I shall be very obliged to you, if you will send me the decision of the Nobel
Conmittee as soon as possible.

Sincerely yours,

,' //}"/ -'^

Stefan Marinov

Editorial note . The above letter is answered by Prof. B. Nagel on the 15 August 1989.
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rbc3Hn6HTv AH CCCP
STEFAN MARINOV Kohmh: 1. AKaaeN«Ky Caxapoey

Morellenfeldgass€ 16 2. Fbcny CCCP b Bene
A.8010 GRAZ — AUSTRIA Moh Tejie^aKc: 0316/8257560 3. Oocjiy CCCP b BepHe

28 HKHH 1989 r. Moh TeneKc: A-312275 "*• ^'^^ ^- naHKpaTOBy

YBa^acMjiH FocnoAHH npesHfleHr!

Yiiwy TOJibKO BaM h ncx3>inaio koithh SToro nHCbMa Bbme nepeqHcneHHbM jihubm, h6o hct CKUCJia

IlHCaTb KaxaOMy B OTAeJlbHOCTH.

Ha Moe HHCbMO BaM or 18-ro Maa /cm. npHnoKeHHyio KHHry TWT-VI, CTp. 273/, Ha moh TeneKC
BaM OT 6-ro hiohh /cm. TVIT-VI, crp. 312/ h na Moe rmcbMO BaM, nocjiaHHoe pohuom h3 Hjaua,
A-poM B. iJwKapeBbw, ner HHKaKoro oTBexa.

Moh CB5I3HOH B MocKBe, fl-p C. ITaHKpaTOB, peflaicrop xoTHana HAYKA M »H3Hb, GbiBaji b Axa-
flCMHH B QraeneHHH CsjiseH c SarpaHHiien h Ha QmeneHHH 06meH (Dhbhkh. Oh CKasaji mhg no
TCJie^Hy: "Koraa peqb saxoflHT o BeqHOM flSHraTene TECTATIKA, Bce 3flecb b AKafleMoi naqH-
HawT KHCHyrb." Z^yMaio, nopa yme bccm 3thm JiHuaM b AKaaeMHH Haqarb mEJCMETb.

51 nocjiaji H3o6HJibHyK) flOKyMeHrauHio o MaimHe TECTAIVKA h o nroeHuapcKOH KONwyne METEPHMTA,
rae 3Ta MauMHa nocrpoeHa. ITepBbie Asa nporoTHna, KaK h yxe o6bJiCHan, Sbinn nocrpoeHw
nayjiCM BayMaHHOM b mBeftuapcKOH TwpbMe, KyAa oh 6bin 6pociieH na ceMb jieT no al)a6pHAHpoBaH-
HOMy npoueccy /inBeHiiapcKoe ipaBHrejibCTBo aicTHBHo coAencTBOBano stoh (JaSpHKaimH/ , c ue-
JibK) AHCKpeAHTHpoBaTb H paspyuMTb KONwyHy, me TKHByr jiQAH BQJTbHblE Ha npHHAnnax xpHCTHan-
CKoro KONf^HH3Ma, BjiacTb ACHer H BJiacTb rocyAapcTBeHHyw oTBepraKmne. Bepa, mto TOJibKo
B SpaTCTBe H B jhoSbh mo5kho o6pecTH CMacTbe, SjiaroAaxb h hokoh, noMoma 3Toh Ky^Ke JioAeH

BbCTOHTb npOTHB Ha»HMa 6e3MHJ10CTHOH rOCyAapCTBCHHOH MafflHHbl. BeCKOpblCTHbM KOJineKTHBHtM
TpyAOM OHH nOCTaBHJTH KOM^Hy 3K0H0MHtieCKH Ha HOFH H nOKa3aJIH, MTO He TOJibKO C0IXHaJTH3M,

HO H K0N^VHH»4 MOKHO He TOJTbKO B OAHOH OTAeJIbHO B35rrOH CTpaHe , HO H B OAHOH OTAeJIbHO
B3HT0H AepcBHe nocTpoHTb. B KONwyne Ka;!gqj>M TpyAHTCH no cbohm cnocoGHocrjiM h Ka»AbiH no-
Jiy^aeT no cbohm norpeSHocTHM. H Asepn Kot^t^Hw onqjbnw KasraoMy, kto xoMex »HTb b OpaTCTse
H B jdo6bh, KscmoMyt FocnoAHH r^esHAeHT, h cjienoMy h xpoMOMy. "He Mower sroro Gbrrb,

BocKnHKHere Bbi H3 cronHAbi coBeTOB na ceMHAecjrrcM roAy KCN*tyHHCTHMecKOH BjiacTH, xaKoe
HacTynHT Mepe3 TbK:5wy Jier, Aa h to bpha Jth."

TocnoAHH rft)e3HAeHT, Asepn kom^hh OTKpbnw. f^HxoAHTe h nocMorpHTe, mojkct jih TaKoe
fibiTb H TO B CTpane, HMCHyeMOH DlBeHAapHH, me ^aHKy KnaHsnorrcH h cnyjicaT h KomKa h MomKa.

M BOT B 3TOH KOM^HC HOCTPOCH BeMHHH ABHraTCJlb . H nOCTpOCH OH ACCHTb JlCT TOMy Ha3aA.
KoM^ynapH He xotht HMeTb HHMero oGmero c 3anaAH0H npeccoH, KoropaH Bwraina noMOH sma
H KjieBeT, KorAa rocyAapcTBo "eoponocb'tKONtkO^HOH. Tenepb rocyAapcTBo "Maxnyjio pyKofi", ho
wejiraa r^ecca npoAOJracaeT k cjiyMaio hjth 6e3 cjiy^aH BbmHBaTb hcmoh. KoNwynapbi ne xotsit

HNieTb HHqero osiero h c 3anaA»>MH yMew>MH, h6o CHHTaicrr, mto ohh npoAanrr cboh yMenbJi h
3HaHtH Ab5iBQny, c MeM, AyMaro, corjiacHTecb h Bw. ^ CKa3aji hm, vto ecTb b stom Nupe y^ettiiH,

KOTopwH npoAafian cboh 3HaHbH h yMenbH AbHBony, ho hotom OTBepnyjicji ot 3ejieHorjia3oro h
3ejieHorjia3aMy b jihuo miioHyji. lUn SToro qejioBCKa CaxapoB. A Tenepb h bch CTpana CoBeTOB
or seneHorjiasoro OTBopaqHBaeTCH. "/laBaHTe, npeAnoTmn h, npHTJiacHM CaxapoBa h r^jesHACHTa
AKaAeMHH HayK CCCP, qTo6bi ohh na MannHy TECTATvkA nocMOTpejiH h hotom onoBecTHJiH 6bi MHpy
o BCJiHKOM oTKpMTHH." KoMvjyHapbi HOAyMajiH , HOAyMaHH H CKa3ajiH "HaBaH"

.

H BOT H nnu^y nncbMa, nocwnaK) khhfh, AOKyMeHTauHio, CTyqy TejieKC, nocbmaio cbhshopo h3
MocKBbi, roHua h3 Ppaua, a hhhobhhkh b Bameft axaAeMHH "KHCHyr". FlpoMee, BH)Ky, hto TmeTHo
o6pamaTbCH b AKaAewwo CTpaHw CoBeTOB no-APy^fcecKH , no-6paTCKH, Tan KaK KON^yHapw o6paina-

KJTCH OAHH K ApyroMy. Bkaho 6e3 "pbwaroB" KanHTanHSMa naM ne o6oHTHCb. Xajib, TOBapnm
npe3HAeHT, jKajib, mto CoseTCKaji aKaAeMHH othochtch c TaKHM npeneSpexceHHeM k KOM^tyne b

UlBeftnapHH h jihmho ko Mne, SeAHOMy aBCTpnncKOMy Komaxy, kotopwh c nen^oBepHbMH ycHnHHMiy
wepTBya nocneAHU^ KycKDMxne6a Ha 3Kcnepn^HTbi , SopeTCH 3a nayMHyio npaBAy.

no3TOMy BbiHyTigieH o6paTHTbCH CO cjieAyKiittw npeAnojiceHHCM : Nt>i npHrjiamacM coBeTCKoro /hx/
aKaACNWKa /ob/ ipnexaTb b AepeBHo JIhhach h nocMOTpeTb na ManwHy TECTATHKA. Ecjih noceTHBOuft
KONMyny ony6jiHKyeT noTOM b oahom H3 wypHaJiOB HSBECTHH, OPOHEK, MOCKOBCKHE HOBOCTH, HAYKA
H )KM3Hb (}x)Torpa4MK), m.e oh chjtt nepeA MaiinHOH, c AeKnapannen, mto no erx) MHenwo 3Ta Mamuia
He BequbiH ABHraTejib, to nw 3annaTHM coBeTCKOH aKaACMMH 20,000 AOJUiapoB. Ecjth noceTHBimH
corjracHTCH , mto Maimna BeMHbSi ABHraTejib, noKajKeM nam jJmibM no MOCKOBCKOMy TejieBKACHHio c
BauMM HHH CaxapoBa cjiobom. K CaxapoBy TaKiw "pbwaroM" o6pamaTbCH He Mory, h6o CHHTaio ero
KOMvtyHapoM. M k BaM He CTan 6bi, ho moh nncbMa ao BauiHX pyK ne aoxoaht, ohh sacTpeBawr b

pyKax mhhobhhkob. Mne iookho KaK-To nepeiipHnryrb qepe3 rojioBW 3aM3aB0B h npoMHX BHTH3eH
CTona. ITpomy, mtoCw orseT 6bin noAnncaH BaMH wm BauiiM 3aMecTHTeneM.

C KONMnpHBCTOM: , .
/' : : :C Cre^HH MapHHOB
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AMERICAN JOURNAL OF PHYSICS

Robert H. Romer, Editor

Mark D. Semon, Assistant Editor

Karla Keyes, Assistant to the Editor

Merrill Science Building, Room 222

Box 2262

Amherst College

Amherst, Massachusetts 01002

(413) 542-5792

August 1, 1989

Dr. Stefan Marinov
Morellenfcldgassc 16
A-8010 Graz
AUSTRIA

Dear Dr. Marinov:

I have received your paper, "The Demonstrat ional Moller-
Marinov Machine". Your cover letter also referred to an earlier
submission of yours. You are correct in saying that we did not
acknowlc«lgo receipt of the earlier paper. It must be clear to
you from our statement of editorial policy that we do not
consider papers which purport to overturn well-established bodies
of theories such as the special theory of relativity. T note
that your newest paper contains the claim that "This machine
sfiows that the relativistic concepts of electromagnet ism are
wrong...". You will find our reasons, which I am sure you do not
agree with, for not considering such papers in our Statement of
Editorial Policy. We wil-l not consider such papers, and we will
not feel obliged to .'icknowledge receipt of papers submitted to us
by authors who h.i\e been clearly informed about our policy about
stich paptMS

.

I am sorry to be uni;ooperat ive , but if there are appropriate
places for publishing papers such as this, this Journal is not
one that will consider them.

Sincerely yotjrs.

Robert II. Romer

Editorial note . With the above letter Dr. Romer answers Marlnov's letter of the

19 July 1989.
Marinov gives his answer in a letter of the 8 December 1989.
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Moreilenfeldgassc 16 Dr. David Finkelstein

A-SOIO ORAZ — AUSTRIA IJTP

9 Anm.ct iQftQ
Georgia Institute of Technology

2 August 1989 Atlanta
6E 30332

Dear Dr. Finkelstein,

I submit to your journal my paper (in a single copy;

THE MYTHS IN PHYSICS. /*

The Physics Abstracts class, numbers are 03.30 and 41.10.

Herewith I transfer the copyright for this paper to your journal.

All eventual charges will be paid by myself. -*

I use the occasion to thank you for your letter of the 4 January 1989 (date attached

by me). I send a copy of this letter, so that you do not lose time to search for in

your archives. I enclose also p. 16 of TWT-III referred to in my comments to your letter.

Maybe you have visited GR12 and you have read my abstract. I have not visited the

conference because with a telefax of 29 June 1989 Dr. Neil Ashby did not allow me to

present the 40-minutes film which we have drawn on the first perpetuum mobile in this

world, the machine TESTATIKA. I begged Dr. Ashby to poster my letter, so that the par-

ticipants can learn for WHICH reasons I did not visit the conference but I am not sure

whether Dr. Ashby has postered my letter (better to say, I am sure that Dr. Ashby has

not postered my letter).

Then I suggested to Dr. Ashby the following: In certain Bulgarian streets there is

no the number 13. After the number 12 the number 14 follows. Thus I suggested to call

the next GR-conference not GR-13 but GR-14. I do not know whether my suggestion was

taken into account at the meeting of the organizing committee when discussing the prob-

lems about the next conference.

Hoping to receive your acknowledgement for reception and then in due time also your

final decision.

Sincerely yours.

Stefan Marinov

PS. Enclosed are the covers of TWT-III, IV, V, VI edited in the last months (every

book has more than 300 pages). If you or other persons in your institute are interested

to acquire them, I shall gladly send the requested copies.

13 October 1989

Dear Dr. Finkelstein,

To the present day there is no answer of you to my above letter. Please, be so kind
to inform me whether you have received my paper THE MYTHS IN PHYSICS and whether you
will publish or reject it. In the case of rejection I should like to submit the paper
to another journal

.

Hoping to receive your letter as soon as possible, /^

Sincerely yours, J*
Editorial note. The above letters are answered .. ^ u .

with a letter of 10 November 1989. Stefan Mannov
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nature
JNTERNATIONALWEEKLY JOURNAL OF SCIENCE

Macmillan Magazines Ltd

4 Little Essex Street London WC2R 3LF

Facsimile 01-240 2408 Telex 262024

11/8/1989

Mr Stefan Marinov
Morelllenfeldgasse 16

A-8010 Graz-Austria

Dear Mr Marinov

Ihank you for your letter of 26 July regeunding your advertisement in Nature.

As your advertisement will not be published, I will arrange for your £950 to be
returned as soon as possible.

Regards

Andy Suther

Macmillan Accounts and Administration Limited
Hoiindmills, (<.isiiu|sloko, Hiunpshire RG21 2XS
I.-I..|.l..,i..- P;i-.MM|..i<'V<(<>?^*"'l :>'.''»? C.iblos Publish Basmgst(»kp TpIix r<i.«'103

"^^

STEFAN MARINOV
MORELLENFELD GASSE 16
A-8010 GRAZ
AUSTRIA

V.

wr MAvi It I A- 1 Mil mfH'i*
MM>I MV A*. H'I ' •

•

,iN»; mwi I'AVMf Ni ion vrwin AaotiNf

MMMi
,

I II

'

ir~
p-rivJl • •i-J;M;t-'. ';

11-08-89 ; 3587/024 I 950.00

31-AU6-89

surr I IF H Acrcnmt
> ^.«t* . 6003964

C H

Editorial note . The k 950 sent by Marinov on the 8 June (see TWT-VI, p. 304) were re-

turned indeed (on the 31 August), and NATURE cannot be blamed for

small bandltlsm. But win future generations judge NATURE and Dr. Maddox as slayers

of scientific GLASNOST, where the losses are milliards and billions!?

I
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NOBEL COMMITTEES FOR PHYSICS AND CHEMISTRY
THE ROYAL SWEDISH ACADEMY OF SCIENCES
Bo* 30)05. S KMO; Shtckholm. Sweden

August 15, 1989

Dr. Stefan Marinov

Morellenfeldgasse I6 A-8OIO GRAZ

Dear Sir,

This is to acknowledge receipt of your
^°°^ "^^^^^ ^^^ °^ ^ruth Part VI with

enclosed letter. You certainly know that the Nobel Committee is

not supposed to check and give opinion on discoveries and inventions,

not even perpetuum mobile machines (particularly not'.)

\burs sincerely.

'/^

'9
,

/ Bengt Nagel

///^

Editorial note . With the above letter Prof. B. Nagel answers Marinov 's letter of the

25 July 1989.

THUS THE NOBEL COMMITTEE REFUSES TO SEE THE FIRST PERPETUUM MOBILE ON

THE PLANET EARTH. Herewith historians are asked to not heal this

fact from future generations.
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Luigi DiLella

Editor -in -charge

Int. Journal of Mod. Phys.A

M(h1. Phys. Lett. A

Dear Dr. Marinov,

Dr. Stefan Marinov

Morcllcnfcldgassc 16

A - 8010 GRAZ
(Autrichc)

16 August 1989

I have received your paper

THE ELECTRCMAGNETIC EFFECTS ARE DETERMINED BY THE
POTENTIALS AND NOT BY THE INTENSITIES

which you have submitted for publication in 1.1 MP.

At first sight, the content of your paper appears to be in strong disagreement

with gauge invariancc. Nevertheless, I have given the paper to a referee who knows

electromagnetism much better than I do and I shall inform you about his opinion

and my decision in due course.

Sincerely yours,

Luigi DiLella

17 August 1989

IVar !>r. M.irinov,

I hnvc itTcivfil llic n'ffu*c'5 rcj^otl «m» yotir p-'iptT

Till' •( IIU)MA(JNI IK ill r( IS ARI- 1)1 II RMINI l> HY llll'

l»()| IN I lAI S AND NOI MY I Ml IN 1 1 NSHIIS

which yon h.ivc ^nhmillrd for puMiiiilion in I.IMIV

\% cxrHTfnl. llir rcfriiT dof^ n<»l siippoil your piipt-i lor |>nMir;Hion. His main .irftmncnlx arc:

1. Your clcrlroinafmclir llicory is wronp:

2. Ilic rxpfrinn'uls which coiinrin your llu-ory ;ur wronu. Ivi-.-uisf an innnilc solcnoici cannol Ix"

huill in pracliiT and m» umi nnisf lakr into anctuil Ihc ni:i|.>iH-lir flux oulsi«lr ihc M»lcnoid,

whit'h has jmiMMlanl cllic !•« loi finilc m/c s«»I»noid>; (a fat I Ihal >»>n siTin lo ifnioix').

Ill t'onrliision, oimc airain I must u-jci I your ffap-i

Editorial note . Marinov answers the
above letter with

his letter of the 22 August.
VinirifiN \ouis.

uoX^/^
I uiifi l>tl cMa
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p,„,. ^ulgl DiLe.la

A-SOiTcRrfi'^STR.A J^t.
J. Mod. Physics

22 August 1989
^"-12" Geneve 23

Dear Prof. DiLella,

Thank you very much for your letters of the 16 and 17 August, although the rejection

of my paper THE ELECTROMAGNETIC EFFECTS ARE ETERMINED BY THE POTENTIALS AND NOT BY THE

INTENSITIES was, of course, not pleasant for me.

I am amazed how a referee of such a prestigious journal as yours can write such a

bad referee's opinion. I should like to present my comments, although I have little

hope that you and your referee will read attentively my objections. But this is my

duty as a scientist.

In your letter of the 16 August you write: "At first sight, the content of your

paper appears to be in strong disagreement with gauge invariance. Nevertheless, I

have given the paper to a referee...". The clue of my paper is exactly that I SHOW

theoretically that the gauge invariance leads to WRONG conclusions

which CONTRADICT the experimental evidence. According to the gauge invariance con-

cepts, if in two space domains E and B are equal, then the motion of a test charge in

these two space domains must be EXACTLY THE SAME. I show that THIS IS NOT TRUE. The

motion of the test charge depends not on E and B but on $ and A. I give an example

where for two space domatins with equal B the effects demonstrated by the test charges

are DIFFERENT because the magnetic potential A is different. Thus NOT my paper is to

be rejected as wrong but the conventional gauge invariance theory is to be discarded

as wrong. This is the purpose of my paper.

Now to the referee's comments. The first objection of the referee is "Your electro-
magnetic theory is wrong". The referee HAS THE DUTY TO SHOW where my theory is wrong,
i.e., where it leads to a contradiction with some experiment, as the criterion for a wrong

theory is ONLY ONE: a contradiction with some experiment.
From my side I assert that the conventional gauge invariance concepts are wrong

and I show that they lead to a contradiction with experiments.

The referee asserts that the effects predicted by me are due only to the fact that
I consider the induction effects in an infinitely long solenoid. I take infinitely
long solenoids only to make the calculations simple. One can take short solenoids or
even a single loop of the form shown in fig. 1. The effects predicted by me remain
the same. My experiment for measuring the Earth's absolute velocity with an electroma-
gnetic set up was done with a very short solenoid, practically with a rectangu-
lar loop with small width and a large length. This experiment is reported in the
paper

ACTION OF CONSTANT ELECTRIC CURRENT ON ELECTRONS AT REST
DUE TO THE ABSOLUTE VELOCITY OF THE EARTH,

which I submit now to your journal.

My theory predicts the effects observed by me. Thus my theory is right. Conventional
theory CANNOT predict these effects. Consequently conventional theory must be discar-
ded. If the referee wishes to save conventional theory, he must show:

1. Either that my experiment is badly done.

2. Or that conventional theory can explain the effects observed.

If the referee can do neither the first nor the second, he has not the right to
reject my paper.

I should suggest to you that you publish BOTH my papers, the rejected one and the
new one. I send these two papers in SINGLE copies.

Hoping to receive your acknowledgement for the reception of this letter and then
in due time also your final decision.

Sincerely yours,

• . .'.
.

' • »- -

Stefan Marinov
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tMlm ilp l loinniltrlmlnlitTitlnn- Edttof : Protettor Atow L Macfcay, H<8
12Cl«r*nc«Road, D«p«rtm«nt of Crystallography.

KaMc BirtitMckCo(l«g«(Untv«rtity of London),

8un«K M*l** Straat,

-nVtSNl. London WC1E7HX.
EnglarKJ

SPECULATIONS
INSaENCE
AND
TECHNOLOOr

Dr. Stefan Marinov, Fax 01-436 8918

Morelleiifeldgasse 16,

A-8010 Graz,

Austria. 23 August 1989

Dear Dr. Marinov,

Many thanks for your letters. I think that you make thorns for yourself by

not conforming more to the current standards for scientific papers. Your

books of letters show the surprising tolerance of the scientific community. I

have wondered for a long time about your two papers because they appear

to contain reports of significant experiments. I think that if you clearly

described the experiments so that anyone else could repeat them, leaving

out the polemics, and separating the experiment from the deductions,

then a journal should be willing to publish them. Can you not be a wolf

in sheep's clothing for the sake of the ultimate objective.

As things stand, and in view of my comments in my earlier letter to

you, (about throw-away lines assuming non-conservation of energy and

perpetual motion machines which discredit the rest of the material), I am
unwilling to publish the papers.

Yours sincerely.

hiLf(aAw

Editorial note . With the above letter Dr. Mackay answers Marlnov's letter of the

5 August (not published in TWT).
^^^

Marinov gives an answer to the above letter with his of 28 August.
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STEFAN MARINOV r-Hy BHranwo KopoTHqy

MorellenfeIdgas.se 16 Z"™ fle)KypHOMy peflaKTopy/

A-8010 GRAZ - AUSTRIA OIDHEK

k
24 aBrvcTa 1989 r

ByMa}KHHH npoesA 14
Z4 aBrycTa ly^y r.

MocKBa 101456 roi

YBSLma&'tm rocnoflHH KopoTJw!

OrOHU<y HaqajiH nHcaxb yjKC MHorHe JnqoH. MHorHe xotjtt BocnonbsoBaTbCH 3thm pynopoM
rjiacHOCTH, MTo6bi paccKasaTb o cbocm, o wywoM hjih o BceHapo^HOM rope. 51 sHaio, mto y
OrOHbKA CHHTaHHbie CTpaHHUbi h r He cran 6bi ornHMaTb cxpaHHUbi y rex, Koropbie, HaBepHoe,
Sojibuie B HHx HyTiQ^aHjrcji . Ho to, hto xony coo6iunTb, HBJiHerca aenoM orpoMHOH Ba»HOCTH.
Haflewcb, qro OPOHEK flacT B03MO)KHocTb , HTo6bi moh HH^pMaujiH nojiyMwra rjiacHocTb.

EcjiH 6bino 6bi Heo6xoflHMO, ajih 6biCTporo ocyiuecTaneHHH 3toh ny6jiHKauHH h atw Jiymiiero

ee oiJxDpMneHHH , a roroB b jboSoh mombht BbineTeTb b MocKBy. Nfei saHHTepecoBaHH b bo3mo3kho

CKopeHuieM noKaae Hauiero (JunbMa no MocKOBCKOMy TejieBHaeHwo.

^ cocTaBHn He oMCHb SojihH^To CTaTbK). EcjTH Bbi coMTexe Heo6xoflHNf>w, Mory ee pacnupHTb
H yBejiHMHTb HHCJio (Jxyrorpa4»iH.

^ nouinio BaM 4»Torpa(JiiH , ecJiH craTbH 6yneT npHHyrra k neqaTH tojibko npH BaiiieM o6H3a-
TCJibCTBe B03BpameHHH ^DTorpa^MH. 51 Mor 6bi, KaK yme CKasan, h caw npHnecTH (JxjrorpaijMH

H npHcyrcTBOBaTb npH naSope crarbH. ^ Hcnojifa3yio axy mow noe3flKy, qroObi noceTHTb Ca-
xapoBa H AKaAeMHK) HayK.

y MeHH B MocKBe "cBH3Hoe JiHUo" HO 3T0My Bonpocy. 3to fl-p CepreH FpHropbesHM FlanKpa-

TOB, pe^aKTop OTflejia (tM3HKH B )KypHajTe HAYKA H )KH3Hb. ITpou^y Bac, ne flaBaHxe Mwe coBexa
OTneMaraTb ary CTaTbio b HAyKE M )KM3HM. JtBa roaa KaK xaw nemrr moh cxaxbH o HapyiueHHJix

saKOHOB coxpaneKHH, ho aKaj^eMHK PHHsCypr ee "3ape3aji" h fl-p naHiq)aTOB 6eccHJieH "npo-
TamHTb" ee. Afipec FlaHKpaTOBa:

Xl-p C. r. IlaHKpaTOB, TKypnan HAyKA M 3KH3Hb, yji. KnpoBa 24, MocKBa - Uenrp , t. 928-5333.

OieHb yaoSHo 3B0HHTb e^y flOMa /no oAHHHafluaTH-flBeHaauaTH/ Ha t. 243-0381

.

y fl-pa riaHKpaTOBa Haxofl5rrcH Bce uiecTb tomob mohx khhf TEPHOBblfl rDTb MCTOHbl.

51 nocbuiaw BaM tojibko 3X)m nHTbift, KOTopbM romth nojiHocTbio nocBjnueH Maumne TECTATHKA.

^ro iiHCbMO npHHeceT b MocKBy h onycTHTb b huihk fl-p BjiaflHMHp BepjKaTbrfi, np. Uhojtkob-

CKoro 7/, -2-44, ropofl KariHHHHrpaa, MocKOBCKaa o6jiacTb, t. 511-437. H-p Bep^aTbift pa6o-
TaeT B o&beflHHeHHH no KOCMnqecKHM Hccnez^OBannHM SHEPIIW h naxoflHTCH b Ppaue na coBMecT-
HOM coBeTCKO-aBCTpHHCKOM 3aceflaHHH. Oh TO)Ke HHTepecyeTCH MauiwHOH TECTATIKA h MOJKeT

Koe-MTO BaM paccKa3aTb. Ho ropa3flo Gojibiue snaeT OanKpaTOB.

nocne Toro KaK npHJio)KeHHa« KHHra BaM Sonbuie nyTKHon ne 6yaeT /h b cnyMae, wto CTaTbH
He SyqeT onyGnHKOBaHHOH/ , npouy Bac Bepnyrb ee Mne. KajKHbM 3K3eMnjiHp 3toh khmfh o^eHb
flopor.

HoMep Moero TEnBDAKCA: Abctphh 0316/827560 /rene^H oth cbji3h: 0316/830063/.

ripoiiy Bac nocjiaTb Mne OTBeT o npHHHTHH/HenpHHTHH jih6o TenerpaNMOM jih6o Tejie<J)aKC0M

,

c yKa3aHHeM HOMepa Bauiero TejieiJaKca ana B03MO)KHoro 6bicTporo KOHTaKra.

Xopouio onyCjiHKOBaTb CTaTbio c nByMH ^xyrorpa^WHMH

.

MoH CTaTbH Ha CTp. 36 Bbiuna tomho b 3tom BHae b neMeuKOM wypnane PAyM YWJl UAPTT.

B ojKHAaHHH Bauiero OTBCTa,
HcKpenne Baui:

CTe(i)aH MapHHOB

Editorial note . The above letter remained unanswered. I met Dr. Berzhaty at the first
days of November in Vienna and he told me that he has posted the letter

to V. Korotich. When I said that there is no answer. Dr. Berzhaty said: "y Kopornqa
Teriepb scmhr noA HoraMii ropHT." - Thus, o6o)KncM, mtoC neperopejia.
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B flepeBHe JbmneH, b UlecHuapHH, a TpKauaTH KHnoMerpax k lory or ropoaa BepHa, Haxo^HTCJ

xpHcmaHCKasi KONwyna METEPHJfTA. MHraTemiM e Cobctckom Coio3e 3to Momer noKaaarbCH Majio-

seposmfcM, HO b 3toh Ka^nyHe, KoropoH yiKe copoK Jier, flCHer hct, HepapxHH Her, h Bce |

XHByr no npHHifmy "o^hh 3a Bcex, Bce sa oflnoro". KajKqbW TpyzmrcH corjiacHO cbcam cno-

C06HOCTJW H nanyMacT corJiacHo cbohm noTpeCHocTjw. Kohcmho, HyjKHo oco6o OTMerHTb, mto

^^e»>l KCMty}%i He OMenb Tpe6oBaTejibiu h AOBonbCTBynrcH caNfcn Heo6xozQ»t>M , c^iHTafl pocKoufc

HaKOfuieHHe BemeH h pacTOMHrefibCTBo He TonbKo ne Heo6xoflHNt>MH , ho cyry^o Bpea»>i^ arm

qenoBeKa. Omna hs caNux ne Heo6xozufk«x /qMraft, BpeAHjDc/ Bemeii HBiwercn aejieiMi

B CoBercKOM coiose ppnro cnopHiiH mo}icho jih nocTpoHTb couHajiH3M b oahoh ornenbHo B3ji-

TOH cTpane, He noMeiuawT jih TOMy BHeniHHe h BHyrpeHHHe Bparn h CKonbKo h3 3thx BparoB

Hyjiaio yHHWTOJKHTb, MTo6bi couHajTHSM nocTpoHTb.KcMvwyHapbi MerepHMTbi hh raraiMH cnopaN« ne

3aH>»iajiHCb , HM BparoB He yHHMTOPKaJiH , a npocTO B35inHCb 3a pyKH H noKa3ajiH, ^ito nocTpo-

HTb He TOJlbKO COUHaJlH3M, HO H K0NMyHH3M B OflHOH OTOCJlbHO B3HT0H flepeBHe CpeflH MOpH

oBeHuapcKKx SanKOB ne xaKoe ym Myapenoe fleno. Hy^KHo TOJibKo KjjeriKo B3jrrbCJi 3a pyKH.

BcTynneHHe b KOMMyny oTKpbrro BCHKCMy, h CTapHKy h xpoMOMy. HneHJ Moryr jnrrb b caMOH

flepeBHe hjih rae yroflHo na HaiueH ruiaHere h roBopHTb na jiio6cm asboce. Tawice Bbocofl H3

KCM^Hii CBo6caeH BCHKOMy B jTio6oe BpeMH.

Bbino 6bi OMeHb HHrepecHO paccKasarb MHTaTenjM b CoBercKOM cowse, KaK ycrpoena xcHSHb

H Cbrr KOTMynapoB, KaK ohh TpyflsrrcH 6e3 naflCMopiunKOB , 6e3 Kpacffcoc h qeprtjx flocoK, 6e3

3apnjiaT, KaK riHTajcrrcH b o6ii(eH ctohoboh, KaK ycTpoena oSmaa cinpKa h noMHHKa oflejiWN,

KaKOBbi Hx flyxoBJfcie HHTepec3>i, ho ana SToro ny^no 6bino 6bi HanHcaxb ocoOyw cxaTbio.

fl xoren 6bi aflecb paccKa3aTb 06 oflHOH HHrepecHOH semH b 3toh KONt^ne, oco6o oTweMasi,

qro TaM ecTb flpyrne eme 6onee HHrepecujie, o Koropboc nytraie noKa-qro noMonMaTb.

OnuHM H3 ocHOBareneH KOM^^yjn HEJiHeTCfl npocTOH uiBeMuapcKMM KpecTbHHHH, nayjib BayMaHH

KOTDpbW eme nOflpOCTKOM flO BTOpoft MfpOBOA BOHItil 6bin OmaH OTUOM B 6aTpaKM K SaJKHTOMHOMy

iqjecTbHHMny h no3TC)My xoflMTb b uKony h yMHTbCH oh ne Mor. K CojibiiioMy yflHanenwo CBoero

xo3flHHa [layjib, noB03HBu«cb c flaBHO ne Kflyn»*« nacaMM, nycmn hx b xqa, hotom hommkhh

yTior, noTOM cenbCKo-xo3JWCTBeHyio Maimny, KorcjpaH, KaK 6e3HaflemHo HcnopqeHnan , 6bina

3a6pouieHa. A pa3 sneHunH nee b flepeBHe cxjpBajicH c uenH h noCewaji no yjiHuaM. HcnyraniMe

JKMTCJTH noaieuiuiH cKpuTbcji no cBoiM flOMaM, Torfla KaK riayjib, 6e3 bchkopo Hcnyra, noflomeji

Ko ricy, norjiaflHfl ero no rojioBe h nee npnner y ero nor. C Toro flHH h 3aiiienTajTM KpecTbai

MTO MajieHbKMM Hayjib /a oh Cbin h oqenb hmskopo pocxa/ oKoonoBaH HeMHcroA chjioA. nay^o

ceroflHji 70 Jier, 110 no ceft flenb ne TCMUjie Kpecrbjine b saCpooieHHoft b Anbnax flepeBHH, a

OBeMDapcKafl 6yjibBapHafl npecca nponoJUKaer pacnpocTpaHHTb, KaK 3to hm cTpanno, ry «e ca-

hfyio HeCbinHiiy.

ToflbKo napy jier KaK llayjib h flpypHe jiottm, BepHBuwe b B03M0JiaKx:Tb MenoBeMecKoix) 6pa'

CTsa M B3ai*iHoft jboObm, opraHM30BajiH KONwyny, mcjiciiwi KyjiuK rocyflapcTHCHHOH Maunmj

oGpyuHJicn Ha nee. CcpoK xopooK) BoopyxcHifliix noHHiiericKMx BopiuuiHCh panniM yrpoM b w>wy-J
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ny, nepeBopounnn see flOMa h apecTOBajiH MHomx H3 KOMNtynapoB. 3tot nepBbM pa3

rocyflapcTBo He ycneno cocTpsmaTb npouecc h CKopo see apecTOBaHfwe 6HnH ocBo6o)igiei«.

OAHaKO qepea napy Jier aKWH feina noaroTOBJieHa nonyMiiie h no ^JantimBOMy oCbmhchhio Flayjib

6bin ocy^roeH Ha ceMb jict. Una rocyaapcTBa 3Ta Kcxvwyna 6bina He npHCMneMOH, TaK KaK KOM^napbi

SbUiH He noflanWjWH, a cBo6oflift)MH, HesaBHCHNfcWH h HeynpaBJiHeNWMH JnqabMH. Ecjth 6bi Bce ae-

pesHH B IDfieHuapHH CTaiiH 6bi TaKHMH KOM^naMH, TO nerae 6bino Sw nanHMarb hhhobhhkob jxnsi

6aHK0B H nojTHueHCKHX, H rocy^apcTBO npocTO ywepjio 6bi.

TaK KaK AHpeKTop TiopbNfji 6bin noHreHFtM qenoBeKOM h noBeflCHHe Flaynji 6bino 6e3ynpeHrt>M,

OH oTowen "or sBOHKa flo 3B0HKa" tojibko werbpe ro^a h 6bin panboie cBoero cpoKa ocBo6o)KaeH.

BonpeKH caamamiiM flyiuHTeneH KONMynj, ona Bce 3to bpcmh npocymecTBOBana h nomep)KHBajia

BCH TOrO OflHOrO, KOTOPWH TOMHnCH B TKpbMe.

B TTopbMe 6bina MacTepcKan, rfle Flayjib paSoTan. M bot b 3toh MacTcpcKOH oh nocipoHn nep-

Bbie ABC MaiiWHji TECTATIKA, Koropbie flBH)KyTCH 6e3 bchkhx hctohhhkob sneprHH h npoH3BOA5rr

B h3o6hjihh TaK HasbiBaeMyK) "cBoGoflHyio sHeprwo", T.e. C03flaHTr aneprHio h3 HHqero . HwjMH

cjioeaMH MauHHa TECTATIKA HBJiJieTCJi ne toubko Beq«>M flSHraTeneM /nepneTyyM MoSmie/, ho

H Beq«>M renepaTopoM . 3th nepBbie nocTpoeHJue b ncpbMe Mauiiiu 6HnH c oahim Koneccw /ohh

BJWHbi Ha o&no)KKe Moeft khhfh TWT-V HHa cTpaHHuax 30, 31 h 51 /bcpxhhh chhmok//. Hocne

BbKOfla H3 TTcpbMji riayjib nocTpoHn MauMHbi c AByMH npoTHBonojKfflCHO BpamaKmHMHCH KonecaMH

/ohh bhahj Ha cTpaHHuax 4, 27, 33, 34 h 51 /hh)khhh chiwok//, rae 6dnbUMH bbdcoa cbo6oahoh

3HeprHH /AByxKonecHan Mannna itpohsboaht 3 KunoBaTT cboGoahoh aneprHH b BKae npsiMoro

TOKa cHnoH b 10 aMnep nofl Hanp5DKeHHQ^300 Bonbr/

.

Maimna TECTATVKA sjieKTpocTaTHMecKaH h hmcct mhofo o6mero c HwJuioeHHHbMH renepaTopaMH

THna Teruiepa-rojibTqa-BHMuiepcTa h c sjieKrpocTaTHMCCKHMH MOTopaMH THna FojibTua - FlorreH-

flop4)a-rpioejT5i , KOTopbie 6binH nocTpoenbi bo btopoh oojiobmhc AeBHTHaAAaToro BCKa h jiBJisncrrcfl

,

TaK cKa3aTb, AerbMH sjieKrpocTaTHMecKHx MaiuHH BeHAxcaMHHa <I)paHKnHHa H3 BoceMHaAuaToro

BeKa.

y ManHHbi TECTATIKA hct HHKaKHX TpymnxcH kohtbktob, ho sjieKrpoAW naxoAHTCH na owenb

6J1H3KOM paCCTOHHHH OT HOBepXHOCTeH BpamaiOUHXCH MeTaiUTHMeCKHX CerMeHTOB. KOHAGHCaTOPbl,

KyAa HaKaqHBaHJTCH" aneKrpHqecKHe 3apHAW h OTKyAa ohh "cHHMaiarcH" ahh coBepmeHHH HywHoi

HaM paeoTW, MviefOT ocoGyjo KOHCTpyKUHio. 51 He pa3o6pancH nonnocTbio b npHHunne ee AeHCTBHH,

HO AyMaro, mto cyrb 3toh CTpanHcw MaiiiHHbi, onpoBepraioueH 3aK0H coxpaneHHa aneprHH, saKon

B KOTopoM Bce ceroAHHUiHHe 4113HKH cneno bcpht, coctoht b tom, hto MexaHHMecKoe coitpothb-

jieHHe HHiJinioeHqHoro renepaTopa saBHCHT He ot HaKaqHBaeMoA b KOHAencaTop 3JieKTpHMecKC»i

mouhocth, a TOJibKo ot ero HanpjoKeHHH h ecnn naKaqHBaTb ripn hhskom HanpjoKeHHH KOHAenca-

Top c 6ojibiiioH CMKocTbH) /HH)Ke 300-400 BOJibT/, TO CAHHCTBeHHoe MexanHMecKoe conpoTHBJie-

HHe, KOTopoe Hy)KHo npeoAOJieBaTb , HBJineTCH Tpenne b luapHKonoAUnnHHKax Koneca.

KoMMynapbi ne xotht sty Maimny naTCHTHpoBaTb h hotom "npoaaBaTb", TaK KaK ohh ACHbrH

npe3HpaK7r. Ohh Cohtch, mto qejioBOMecTBo , KOTopoe jkhbct c nenpaBHJibrtjMH npeACTasneHHsiMH

O TOM, MTO TaKOe XOPOUK) H MTO TaKOe nnOXO, SyACT HCn0Jlb30BaTb 3T0T aSCOJTKTTHO MHCTWH H

6e3AOHifcDl[ HCTOMHHK siicprHH c TaKHM 6e3pa3cyACTB0M , c KaKHM OHO Hcnonb3yeT Bce CMy AOC-

TyiiJfcie Tenepb HC'romoiKH 3HeprHH.
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3a 9TH 10 JieT KaK nepeue iparomnbi MaiainA nocTpoeHbi,TECrAlVKy BKaeJiH bo3moxho He onHa

iMcma qenoBeK. Cnyx o Heii HaeecTeH bomhoitix iqjyrax no Bceny MHpy h pasHbie jhcrh nbiraiarcH

BHHKHyrb b ee ceKper h ee ncx:TpoHTb. MaunHa oqeHb npocTa, KaK 3to m BHano H3 (JxyrorpatJuH

,

H ecJiH He ceroflHH, to saBxpa K0My-HH6yAb yflacTCH 3Ty MaiiwHy nocTpoHTb.

51 flBJI5IOCb UneHOM KOM^iyHW H BblCTynnn C MHeHHCM, MTO nopa CMlOBeCTOTb MHpy OTKpblTO o

cymecTBOBaHHH 3T0H MaiiMHbi. TaK KaK KONwyHapbi caMoro nnoxoro MHeHHH o sanaAHboc ywefux

H o sanaflHOH npecce /ohh ot 3thx yMe*K h 3toh npeccw iqxjMe KneBer, HacMeuieK h pyraHH

HHMcro Apyroro He nonyManH/, to h hm npeancmui o6paTHTbCfl k aKaaeMHKy CaxapoBy h k

AKafleMHH HayK CCCP. MopajibHaji MHCTora CaxapoBa h omejioMJiHKmee flyxoBHoe BospojiweHHe b

CoBeTCKOM coiose HBjijDOTCH JiyMiitM sajioroM, MTO onoBemcHHe MHpy o senHKOM oTKpbrrHH coBep-

nMTCH c cooTBCTCTByKmeH cepbesHocTbK) H cMHpeHHeM nepeA yAHBHTCJibHOH npnpoAOH.

MjI H3roTOBHJiH copoKa-MHHyTHbti 4»inbM, nocBflmeHHjH MBiuHHe H HameH KCKMyne, Koropbii koh-

MaercH npHswBOM ko BceMy qenoBeMecTBy npoKnacTb BoewnHHy h MHnHTapnsM, jicaAHOCTb k

BJiacTH, K AeHbraM, k HaKonneHHio h k pacxnmeHHio. 91 oOpaiwicH k CaxapoBy, c kotopbm h

JIKMHO snaKOM h flea pa3a /b 1978 h1987 roaax/ y KOToporo SbiBaji, h k fTpesHAeHTy AKaAeMHH

MapqyKy c nncbMaMH, mto6h ohh noceTKnn naiuy KONwyny jihwho nnn nocnann AOsepeHFtix jm

JIHU, MT06bl ySCAHTbCH, MTO MailWHa HEJIHCTCH BeMlfcW reTCpaTOpOM. ECJlH OHH y6eAHTCH, TO

MTo6bi noTOM noKa3aTb naiii ^*mbM no MOCKoscKOMy TeneBHAeHMo c hxhhm kopotkhm BCTynnrejib-

WM CJ10BOM.

Ywe TpH MecHua npomno, KaK n 3to nncbMa nocnan, ho HHKaKoro oiBCTa hh ot CaxapoBa,

HH OT MapqyKa He nojiyMHJi. Ha moh AononnHTanbHbie nncbMa TaKwe HeT HHKaKoro oTBera. Moe

o6paii]et#ie h jiHMHoe nocemeHne b coBeTCKne nocojibCTBa b Bene h b Eepne TawKe hh k KaKHM

pesyjibTaTaM ne npHBejiH. 51 naAewcb, mto 3Ta ny6jiHKauHfl b OrOHU<E ycKopHT BbipaSoTKy

OTBeTa H He TOAbKO B Coiose , HO no BceH sewne jthwh cKa^yr: "OrOHEK noMor".
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,uigi I)il>clla

ulilor — in -charge

nl. Journal of Mod. Phys.A

vlod. Phys. \jcll. A

Dr. Slcfan Marinov

Morcllcnfcldgassc 16

A - 8010 GRAZ
(Aulriclic)

25 August 1989

)ear Dr. Marinov,

I have received your two papers:

'Hie electromagnetic cfrecls are determined ...

Action of constant electric current on electrons at rest ...

hich you have submitted for publication in IJMPA.

As nditor- in -charge for Europe of UMPA, I am not obliged to waste my time and the time of

ferecs on your papers. In particular, you cannot pretend that we repeat your experiments to prove

lat they arc wrong. So far, your papers have been carefully read by three independent referees and I

ive sent you their comments lioping that they would convince you. Since it is now clear to me that

)u cannot be convinced, I am using my capacity as lulilor- in -charge to reject your papers without

ferecing them. In taking this decision, I fully accept the possibility that you may be right and I may
; wrong. After all, editors of scientific journals are not infallible.

V\case feel free to publish the present letter in Volume n + I of your book The Thorny Way to

ruth". But I beg you to slop sending me your papers.

Sincerely yours,

ljJjM-o^
I.uigi Dtl^lla
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STEFAN MARINOV Dr. Alan Mackay

Morcllenfeldgasse 16 SST

A-tOlO GRAZ - AUSTRIA Birkbeck College
Malet Street

28 August 1989 London WclE 7HX
i

Dear Dr. Mackay,

Thank you very much for your letter of the 23 August although the definite rejec-
tion of my two papers "Maxwell's displacement current " and "Extremely easy experi-
ment.." was, of course, not pleasant for me.

You write that in my papers I have not to write about non-conservation of energy
and perpetual motion machines. In my two rejected papers these two words are NOT men-
tioned. If you have some suspicions, I can send you the papers, and if you can find
such words there, I shall pay you 5000k.

In the papers is mentioned the violation of Newton's third law and the violation
of the angular momentum conservation law (and possibly of the momentum conservation
law). But in any THIRD book on electromagnetism FOR STUDENTS it is written that the
Lorentz equation (and the following from it Grassmann's equation) VIOLATE Newton's
third law. Thus you wish that I do not mention even THIS which is mentioned in any
third textbook of the XX- th century and in ANY textbook of the the second part of
the XlX-th century. The only originality which I make is to observe the interaction
of loops INTERRUPTED by condensers. There are only TWO MEN who have done similar expe-
riments (Graham and Lahoz, publication in NATURE in 1980) and they have also observed
violation of the angular momentum conservation law, although they have wrongly inter-
preted their OBSERVATION and have assumed that the "opposite" angular momentum is

"taken" by the potential electromagnetic field. Whether the opposite momentum has

been "taken" by the field is a problem of discussion, however, the rotation of their
freely suspended body by internal forces was OBSERVED and the law of momentum and
angular momentum conservation say that such a rotation can be NOT observed. That's
the whole story.

I think that, as a matter of fact, Graham and Lahoz have followed YOUR advice and
they have REPORTED a violation of the angular momentum conservation law but have
FALSIFIED their observation, so that their paper can APPEAR. This is not a FAIR play.
I write what I have observed and I interpret my results according to my convictions
If people do not wish to learn what have I observed and how I interpret my observa-
tion, and if I have to write NOT this what I think, I consider this as UNFAIR. I

write my papers not only for the readers of the year 1989 but also for the readers
of the year 2989. Better to remain with unpublished paper than with a not fairly
written paper.

Now I submit to SST my paper

ACTION OF CONSTANT ELECTRIC CURRENT ON ELECTRONS AT REST
DUE TO THE ABSOLUTE VELOCITY OF THE EARTH.

I beg you to acknowledge the reception of the paper.'

Sincerely yours,

Stefan Marinov

PS. If TWT-VI will be of no use for you, please, send the book back to me.

Editorial note . Dr. A. Mackay rejects the above paper with his letter of the 17 Octobei
1989 suggesting that I submit my paper to a "more respectable journal'
The letter of Dr. Mackcay is NOT published in this volume for a lack
of space.

The abov§ mentioned paper is published in TWT-IV, p. 110.
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Palaiseau, le 31 Aout 1989

RMacteur en chef

Editorin<hief

jMn GINIBRE
Laboratoira da Phytiqua

Th*oriqua
Bitimant 211

Unlvartlt* da Parl«-Sud
91405 ORSAY CEDEX

FRANCE
•

ComitA de RMaction
Editorial Board

E.BREZIN
J. BROS

O.CHRISTOOOULOU
P. COLLET
H.EPSTEIN
J. GINIBRE
J. LASCOU>

Prof. S. MARINOV
16 Morellenfeldgasse

A-8010GRAZ

AUTRICHE

J. LASCOUA
c.MARLC)ear Sir,

The editorial board of the Annales has examined your paper "On the Absolute Aspects

of the Electromagnetic Interactions".

The editorial policy is to consider only papers containing theoretical developments in

agreement with the ideas quasi universally accepted by the physics community. The editorial board is

conscious that this policy may eventually lead to the rejection of papers containing deep and original

results. The board has however decided once for all to follow this policy.

We regret that, on this grounds, we cannot accept your paper for publication in the

Annales.

Sincerely yours.

gaailhierviDais

p. COLLET.

Editori al note . The above mentioned paper is

published in TWT-II. p. 329.

PubIM avec ie concours du CNRS.
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Helvetica Physica Acta

OFFICE OF THE EDITOR
EPFL Institui de physique ihforique

PHB-Ecublens

CH lOlS Uusanne

T^l^phone (21) 693 34 13

Telefax (21)693 44 44

Telex 454 478

Dr. Stefan Marinov
Morellenfeldgasse 16

A-8010 Graz
Austria

Dear Dr. Marinov,

Lausanne, September 5, 1989

I regret to inform you that your paper "Violation of the laws..." has not been

found suited for publication in Helv. Phys. Acta. Although it is legitimate to

question an accepted theory, your strong assertion that electromagnetism is

"wrong in many aspects" should be more deeply founded and motivated,

especially in the light of modern atomic and molecular physics including

quantum mechanical effects. On the contrary, there are evidences for the full

validity of electromagnetism at all observational levels.

Thanking you for your interest in our Journal, I remain.

Sincerely yours.

Ph. A. Martin

Editor

Editorial note . In his letter of the 5 August, with which Marinov submitted the
paper "Violations of the laws of conservation of angular momentum
and energy" (published in TWT-III, p. 33) to HELVETICA PHYSICA ACTA,

Marinov gave expression of his astonishment that Swiss physicists
have not visited, examined and recognized the first perpetuum mobile^
on our planet, the machine TESTATIKA, constructed 10 years ago in

SWITZERLAND. Marinov sent with his 5-August-letter abundant informa-

tion on TESTATIKA to Dr. Martin. As the reader can see, in the above
letter Dr. Martin does not mention even with a single word the wondei

discovered in the village Linden, which is only 30 km far from Bern,

Marinov answers the above letter with his letter of the 9 September.
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Mordlenfoldsasse 16 HELVETICA PHYSICA ACTA
A-8010ORAZ— AUSTRIA 1^5^ ^g physique teorique

9 September 1989 ru^;^?c^^^"'CH-1015 Lausanne

Dear Dr. Martin,

Thank you wery much for your letter of the 5 September, although, I must confess, the
rejection of my paper "Violation of the laws..." was, of course, not pleasant for me.

In your comments you write:

...your strong assertion that electromagnetism is "wrong in many aspects" should
be more deeply founded and motivated, especially in the light of modern atomic
and molecular physics including quantum mechanical effects. On the contrary,
there are evidences for the full validity of electromagnetism at all observatio-
nal levels.

Conventional electromagnetism asserts that the electromagnetic potentials are "unob-
servable quantities" and only the electric and magnetic intensities are "observable"
quantities. Consequently conventional electromagnetism introduces the gauge invariance
concepts, according to which one can change the electromagnetic potentials to a certain
extent, making them different from those defined by the Coulomb and Neumann laws (the
notion NEUMANN LAW is introduced by me for the magnetic energy of two charges q, q'

moving with velocities v, v* at a distance r between them
2

W = qq'v.v'/c r).

However, it is exactly in quantum mechanics that one observes the so-called Bohm-
Aharonov effect which shows that the motion of the particles is determined NOT by the
intensities but by the potentials.

I was the first scientist in the world who has shown that the motion of ALL CHARGED
PARTICLES (microscopic and macroscopic) is determined NOT by the intensities but by
the potentials. I DISCOVERED the motional -transformer induction, i.e., I showed by
theory and experiments that if a magnet generating the magnetic potential A at a cer-
tain reference point moves with a velocity v, then the electric intensity induced in a
piece of metal at rest at the reference point is

^mot-tr = (»-9'-«<')*-

One does not see in this formula the magnetic intensity B = rotA. One sees only the
magnetic potential A. My theory and experiments are CHILDISHLY SIMPLE. The errors of
conventional electromagnetism are OBVIOUS. If such a prestigious journal as yours can-
not see all this, of course, your only move is to reject my papers without motivated
and RELEVANT comments.

I submit now to you my paper

THE ELECTROMAGNETIC EFFECTS ARE DETERMINED BY THE POTENTIALS
AND NOT BY THE INTENSITIES.

If you will accept this paper, I shall be very glad. If you will reject it without
presenting MOTIVATED cornnents, I think, it will be senseless to submit more papers to
your journal

.

I wonder that you showed NO interest to the FIRST perpetuum mobile on this planet
which was constructed in SWITZERLAND. This is an electromagnetic machine and it is

i presented in the V-th volume of my series THE THORNY WAY OF TRUTH. On the 28 and 29
I October there will be a big Congress on FREE ENERGY in Einsiedeln. You and other col-
laborators of your journal and Institute are warmly welcome to attend the congress.
I will be there with a couple of other members of the community METHERNITHA and a 40-
minutes film on TESTATIKA will be presented. For more detail on the congress, you can

i address, IN MY NAME, the organizer: Peter Enqeler, SAFE, Postfach 402, CH-8840, Ein-
siedeln.

Hoping to receive your acknowledgement for the reception of my paper and then in
due time also your final decision.

Sincerely yours.
Editorial note . Dr. Martin answers the
above letter with his own of 26 September. Stefan Marinov
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PHYSICAL SOCIETY OF JAPAN
Kikai-Shinko Building, 3-5-8 Shiba-Koen, Minato-ku

Tokyo 105, Japan

September 11, 1989

Dear Dr. vStefan Marinov
Institute for Fundamental
Physics,
Morellenfeldgasse 16,
A-8010 Graz,
Austria

Dear Dr. Marinov:

Your two manuscripts

#1032 entitled "Extremely Easy Experiment Demonstrating
Violation of the Angular Momentum Conservation
Law" and

#1033 entitled "Propulsive and Rotating Ampere
Bridges Violate the Energy Conservation Law"

were examined by a referee. His judgement is that your
two manuscripts are not appropriate for publication in
our Journal. Referee's comments are enclosed herewith.

We are returning your manuscripts to you.

Sincerely yours,

K^'^ *K

Editorial note . Marinov answers this letter

with his letter of the 13 October.

Taizo Masumi
Editor-in-Chief
Journal of the Physical

T ^^ ,, ^ « « 1
Society of Japan

co-3?*ii«tottff.-(twO Journal
fit*tO-CWr*ril.> tt. »- *^ ,r ** -^ - «: f»

All the electror.Tagnetic phenomena are completely described by the

J'laxwell equations together with the Lorentz equation (or by the

quantized form, if necessary), which guarantee the conservation

of momentum and angular momentir). Ampere's fornula as well as

Grassmann's one, on v^ich this paper is based, are nothing more

than the approximate form of the Maxwell equations.
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PHYSICS LETTERS A
OFESSOR J. P. VIGIER . ^ 1 / o- /a

f^l^l^J 12 September 1989
hersiti Pierre et Marie Curie

ntre National de la Recherche Scienlifique

boraioire de Physique Thiorique

litut Henri Poincari

Rue Pierre et Marie Curie

'i/ Paris Cedex 05
.mce

ephone (14) 336 2525 ext. 3776182

ex: UPMC Six 200 145 F

DearT)Y^ iTlA-VUo^rV

The response^of the referee(s) to your popersis negative (copy(les)

enclosed). I regret that I om unable to accept your paper for publication

e n€l roturn your m a nuscri p t herewith.

Yours sincerely,

J.P. VIGIER

*

I
Editorial note . Marinov answers the above letter with his letter of the

9 October.

ORTH-HOLLAND PHYSICS PUBLISHING * P.O.B. 103 • 1000 AC AMSTERDAM -k THE NETHERLANDS
Cables: ESPOM Amsterdam — Telex: 10704 espom nl — Telephone: 020- 58629 11
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PHYSICS LETTERS A

Ref. Nr. V 791a

reieree report on revised manuscript
"The Absolute and Relative Newton-Lorentz Equations"

by S. Marinov

The author derives two formulas for electric field,

E =vx(9xQ>
1 .

and
•

E = ( V . 5 ) A
2

He claims that these are numerically different. But the
vector identity

ax (bxc) = <a-c)b - (b.a)c

converts E/l\ to

( v.A ) ? - ( ?.y ) A

Only the second term is meaningful as an E field, and it
reduces to just E/2\.

The author also claims that conventional physics does
not recognize the second formula, which describes the
situation where vector potential depends on time via the
changing positions of the sources producing the potential.
But the conventional formula for electric field in MKS units
is

-eg
a t

and there is no qualifier limiting the possible causes for
time change in A.

The author is however right about some things. There
is a conflict between the unobservability of potentials in
classical electromagnetics and the central role of
potentials in the Aharonov-Bohm effect and in quantum
mechanics generally. Problems do get swept under the rug in
textbooks. And a modernized ether really is good for
something. But he so overtates* the case that publishing his
diatribe could only cause even deeper entrenchment of
established prejudices.
• overtakes J
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Ref. Nr. V727a

Referee's 2nd report on "Extremely Easy

Experiment Demonstrating Violation of the Angular

Momentum Conservation Law" by S. Marinov

This paper has two parts: one theoretical and one experimental. In the former

Marinov compares Grassmann's and Ampere's formulas for the force between two

current elements. He notes that whereas Ampere's law conforms to Newton's

third law, Grsissmann's does not.

The whole theoretical section (up to the middle of p. 3) is really just a

preamble. This is because Marinov's first reply and my first report concur in

the observation that the two formulas cannot be distinguished on the bzisis of

present experiments. These experiments include observation of the force which

one complete current loop exerts on another and measurement of the force which

a complete loop exerts ga an element in another.

This reader, in any event, would be happiest to see the theoretical section

deleted. It confused me by making me believe that Marinov's experiments were

going to distinguish between Grassmann's and Ampere's formulas. As Marinov

correctly noted in his reply the confusion was all mine. Nonetheless it does seem

misleading to spend so much time on the theory only to say that Grassmann

must be right, which is what all the contemporary textbooks assume anyway.

Deleting the theory would leave more room for the author's experiments which I

believe are the critical part of his work.

What of the author's own experiments?

There are five of these discussed in the present paper:

a) the Bui Cub machine without stator (p. 3)

b) the historical Ampere bridge (p.4)

c) the historical bridge with the central current element twisted (p.4)

d) The displacement current bridge (or flying Ampere bridge) (p.4)



274 -

e) The rotating Ampere's bridge (p.5 and fig 4).

Positive effects are obtained in all experiments. The experiments are not

equivalent, however. Experiments b and c employ only metafic conductors. The

author is not offering the dramatic positive effects from these nineteenth cei^tury

experiments as evidence for momentum non-conservation. In contrast some part

of experiments a, d, and e'is open; ie. part of the circuit is a capacitor, ideally

devoid of dielectric. When a current flows, conventional theory gJlows the vac-

uum of the capacitor to absorb energy and momentum. Marinov, however, does

not believe that the vacuum can do this. Hence he interprets his experiments

(and that of Graham and Lahoz) as evidence for violation of conservatipn of

momentum.

In my first report I asked 4 questions to help me better understand Msirinov's

rotating Ampere bridge experiment. Unfortunately none of the answers was very

helpful. I asked, "What does conventioneJ theory predict". What I expected

were details concerning the appziratus under the (conventional) assumption that

the vacuum can store energy. Such details include a numerical comparison of the

predicted and measured torques on the rotor.

I asked how the author's apparatus differs from that of Graham and Lahoz.

This is a very important question. I do not see how any of the author's exper-

iments a, d or e is fundamentally different from G and L's. I would very much

appreciate a description of a hypothesis which is untestable by G and L but which

is testable by one of the author's experiments.

Finally I asked a detailed question concerning the flow of currents in fig 4.

Even the author's.detailed reply does not help much. Here it would be so simple

just to add arrows to the figure itself.

The author may rightly sense that I believe his description of the rotating

Ampere bridge experiment is inadequate. This may be because he is trying to

describe too many experiments in a short paper.

J
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I suggest that the author concentrate on giving a complete technical descrip-

tion of (e) and forget about the others. In rewriting this section I suggest the

author concentrate on my earlier questions. To these he might add another ques-

tion:

Is the use of dielectric in the capacitor justifiable?

Admittedly it is convenient to use barium titanate as a dielectric. Having a

dielectric constant of 10,000, this substance permits a given apparatus to handle

roughly 10,000 times the current that a vacuum capacitor could handle. But the

use of dielectric seems an unjustifiable way to make detectable an effect which

otherwise would be quite small. This is because the currents in barium titanate

are polarization currents and thus involve explicitly the movement of chzirge.

Thus such currents are comparable to ordinary conduction currents rather thEtn

the a^therezJ displacement currents in vacuo, which zure the author's main con-

cern.

Alternatively, the author may wish to write a short paper which gives his

interpretation of the G and L experiment. This could be done separately from

documenting hi^wn experiments.

.^S
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Canadian Journal of

rh3r>ics

Journal canadien de

pliyslquc

September 19, 1989

Dr . Stefan Marinov
Norellenfeldga^se 16
A-8010 Graz, AUSTRIA

Dear Dr. Marinov:

Re ; GR-113 entitled "The Absolute and Relative Newton-
Lorentz Equations."

GR-114 entitled "Maxwell's displacement current does
not generate magnetic field."

I have received a letter frcwn the referee to whom we sent
your papers for review on August 8th.

The referee reports that he has seen the GR-114 (Maxwell's
displacement current) paper before. It was sent to him for
review by the editor of Physics Letters.

It is a breach of professional ethics to send the same paper
to two journals at the same time. The whole publication
system depends on the good will of unpaid editors and
referees who devote time to the publication system which
they may well feel better used on their own research. When
an author takes unfair advantage of the system as you have
done, referees (and editors) feel very annoyed at having
been "used."

Normally we do not ask authors to give us written assurance
that their papers have not been sent simultaneously
elsewhere as we rely on people's honesty not to do this.

I regret that we cannot now consider GR-114 and I return the
manuscript herewith. If you can give me a written
undertaking that GR-113 has not been submitted elsewhere,
the referee is prepared to review it.

Yours truly

LjL^ch Editorial note

R.W. Nicholls
Editor
end.

Marinov answers the

above letter with hi

own of 6 October.

lofl

York Untveraity

4700 KeHe Street

North Yorit. Ontwto CanKto
H3JIP3

Telephone: (416) 73&53ffi

FAX: (416)73^5386
Bttnet: CJPPYUSOL .nd FS300003#VUSOL
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Helvetica Physica Acta

OFHCE OF THE EDITOR
EPFL Institut de i^ysique thforique

PHBEcublens

CH-1015 Lausanne

Tdldphone (21) 693 34 13

Telefax (21) 693 44 44

Telex 454 478

Dr. Stefan Marinov
Morellenfeldgasse 16

A-8010 Graz
Austria

Dear Dr. Marinov,

Lausanne, September 26, 1989

I acknowledge receipt of your letter of September 9, 1989 and the enclosed paper,

and I regret to inform you that we cannot accept it for publication for the same
reasons as previously given to you.

As you may know, gauge invariance is recognized as a building block of present

days quantum field theory including electromagnetism and elementary particle:,

theories.

Any claim to abandon gauge invariance should be deeply motivated by a thorough

discussion of all consequences, including atomic and particle physics as well.

This is completely missing in your paper, which therefore is without interest for

our Journal.

Sincerely yours.

•"^ei
Ph. A. Martin

Editor
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CZECHOSLOVAK JOURNAL OF PHYSICS
Editorial OHice

Institute of Physics. Ciechosi. Acod. Sci.

No Slovonc* 2. 1S0 40 Proho 8. Ciechoslovokio

Dr. Stefan MarinoT 3» 10. 1989
Morellenfeldgasse 16
A-8010 araz
Austria

Dear Dr. Marinov,

I write about your paper "Action of constant electric

current ..." (No. 2952), which we received from you on

5th April, 1989. Thank you for your letter of 30 March.*

I appreciate your rather tolerant point of view, but the fact

is that your papers have always been a lengthy matter in our

office and 1 am not sure that the result has always been to

your satisfaction. 1 therefore decided to pass your paper

to a referee abroad. Unfortiuiately, the referee did not re-

ply till now nor did he sent a report although four and half

months have passed since my sending him your paper. As a re-

sult, I have till now no material to make a decision on yow
paper.

I could of course send the paper now to some other re-

feree and wait for his reply. But this may take another

4 months or more. I would therefore consider as more appro-

priate to the situation if you would submit your paper to

a specialized relativity-oriented Journal. You are aware

that our Jouml has been mainly focused on solid state phy-

sics, plasma physics and, more recently, also on some to-

pics in particle physics, nuclear physics and mathematical

physics. But there has been very little relativity* This

is in contrast with the fact that in your papers you often

touch some very subtle and controversial problems of the

theory of relativity, which can hardly receive the proper

publicity in our Journal. If you, on the other hand, sub-

mit your papers to a relativity-specialized Journal, you

can be sure that they will receive the adequate recognition

and appreciation.

I firmly hope that you will understand the situation and

will agree with the latter alternative, i.e., that I send you

back your contribution and you will submit it to a specialized

Journal.
/} X^A

Yours sincerely, jFieche^
•See TWT-V, p. 300. £<<» note . Answer on p. 287. Editor
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STEFAN I^IAPINOV Dr. r. w. Nichoiis
Morellehfeldgasse 16 Canadian Journal of Physics

A.8010GRAZ- AUSTRIA D^p^ ^^ p^^^.^^

^ « ^ ._ ,««« York University
6 October 1989 4700 Keele Street

North York
Ontario M3J 1P3

Dear Dr. Nicolls,

PD I10"'' ^°^n^?r^
"^"^^ ^°^ ^°^^ ^^^^^^ °^ ^^e 19 September 1989 concerning my papers

bK-113 and GR-114. o j r r

n vrAn^Ln*""^.*^^* ^^ P^P®'' ^'^11^ w^s submitted to PHYSICS LETTERS. But this was
A YEAR AGO. The paper was rejected by the editor J. P. Vigier, although I submitted
objections to the referee's report which showed that there was neither a single
5"?. ®o.^'"^*^^^^'"

^'" *^^ referee's comments. I enclose my letter to Prof. Viqier
of the 23 November 1988 and the presented objections. I think, it is not necessary

T? !nM J?i fl^TTurrv^^'^^^'' ^T^"*!» 3s ALL his Comments are CITED in my objections!
If you will ATTENTIVELY read my objections to the referee's criticism, you will see
that the referee (and Prof. Vigier) HAD NOT THE RIGHT to reject my paper. Neverthe-
less, the paper was rejected and the referee did not present COUNTER-objections to
my objections. My logic is such a one that it was impossible for the referee to
present counter-objections. This is the case with ALL referees of ALL physical jour-
nals during the last 20 years.

Thus because my paper GR-114 is until now not publish^the scientific community
continues to think that displacement (and polarization) current does generate mag-
netic field and to teach this LIE to the students in the colleges and the universi-
ties. And the scientific community still believes that Bartlett and Corle have mea-
sured the magnetic field of the displacement current "flowing" between the plates
of a condenser (meanwhile between the plates of a condenser flows NOTHING).

Tcnl ^^^^ ^°" ^^^^" ""^ paper. I think that you have to ask your (and the PHYSICS LET-
TERS referee) to answer my objections to his UNTENABLE criticism. And you have to
reject my paper only this referee will present such objections. I hardly believe
that he will do this. Thus you have to take into account this FACT and without
searching for the opinion of another referee you have to publish my paper. If your
(and the PHYSICS LETTERS) referee will present counter-objections to my objections
1 beg you to send them to me. I repeat, however, I put 100 to 1 that he will NOT do

Concerning the paper GR-113 I have to tell you the following. The paper IS submit-
ted to another journal but long time I have no answer (this is the case with 80%
Of my submitted papers). I am sure that the paper either will be rejected or I shall
not receive an answer at all. Thus you can either await until the paper will be re-
jected (I shall inform you about) or send the paper back to me. Do as you like.

Thus at the moment being I expect your decision only on my paper GR-114

MAXWELL'S DISPLACEMENT CURRENT DOES NOT GENERATE MAGNETIC FIELD.

I send you the copy of the paper which you sent to me back with your letter.

Please, be so kind to acknowledge the reception of this letter and then to send me
your final decision on the paper.

iitorial note . This letter remained
Sincerely yours,

without answer. r //

Stefan Marinov
PS. Let me note that my paper GR-II3 was submitted on the 24 November 1988 and you
acknowledged its RECEPTION with your letter of the 8 August 1989. An editor has not
the right to request a fair attitude of the authors if he has not a fair attitude
to them. How can I know that my paper is under examination if the acknowledgement for

reception comes 8 MONTHS after the submission!!!!!
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STEFAN MARINOV ^''o^- ^- P- ^^s^^r

Morcllcnfeldgassc 16
PHYSICS LETTERS A

A-8010 GRAZ - AUSTRIA Institut H. Poincare
11 Rue Pierre et Mane Cune

9 October 1989 F-75231 Paris Cedex 05

Dear Prof. Vigier,

Thank you very much for your letter of the 12 September which I answer with a cer-

tain delay as I was abroad.

I do not accept the referee's criticism on my papers V727a and V791a and I give

my CATEGORICAL OBJECTIONS. Thus I beg you to reconsider these papers in the light

of my objections and to write me AS SOON AS POSSIBLE whether you, even having my

objections, will decide for a DEFINITE rejection of my papers. Now I do not ask more

for additional referee's opinions. I ask only for a DEFINITE rejection. After such a

DEFINITE rejection I shall submit my papers to another journal. As these papers have

been in your hands VERY LONG TIME, I beg you to send me the answer in the shortes

possible time.

My paper V726a was published in TWT-I, third edition, AFTER having been submitted

to PHYSICS LETTERS A. Your journal is for RAPID publications but you examine my pa-

pers unadequately long time. In this way you (as all other editors of the physical

journals in the world) block the communication of EXTREMELY IMPORTANT experiments

which show the way for constructing perpetual motion machines. I submitted my machine!

for patents but my aoplications have been returned with the motivation that my ma-

chines work AGAINST THE PHYSICAL LAWS which are taught in the Austrian universities.

I am afraid that my experiments which are in the hands of TOO MANY REFEREES can be

simply STOLEN. To preserve my priority I must publish them in the series THE THORNY

WAY OF TRUTH which has an extremely limited circulation. If you reject my paper

V726a. after having examined it MORE THAN A YEAR, with the motivation that it has

been published in TWT-I, you simply BLOCK an extremely important scientific informa-

tion and lies and stupiditeis will be further taught not only in the Austrian but in

ALL universities of the world, and the patents will be npt accepted, and there will I

be a VICIOUS CIRCLE. This circle can be broken ONLY BY PUBLICATION of my papers. Thusfl

I insist that you PUBLISH the paper V626a and I beg you in your answer to give me a

DEFINITE decision about its rejection (or acceptance), so that I can submit the paper

to another journal

.

My paper V792a is extremely important. As I have no the intension to lose my time

by arguing with the referee, I withdraw the paper and I shall submit it to another

journal

.

Thus I am expecting your FINAL DEFINITE DECISION on my papers:

V727a: EXTREMELY EASY EXPERIMENT DEMONSTRATING VIOLATION OF THE ANGULAR MOMENTUM

CONSERVATION LAW.

V791a: ABSOLUTE AND RELATIVE NEWTON-LORENTZ EQUATIONS.

V726a: MAXWELL'S DISPLACEMENT CURRENT DOES NOT GENERATE MAGNETIC FIELD.

Now I submit to PHYSICS LETTERS A my paper (sent in a single copy):

THE DEMONSTRATIONAL MOLLER-MARINOV MACHINE.

The PACS numbers are 03.50 and 41.10.

All eventual charges will be paid by myself.

Herewith I transfer the copyright for this paper to PHYSICS LETTERS A.

Hoping to receive your answer VERY SOON,
Sincerely yours.

Editorial note . Prof. Vigier has answered the Stefan Marinov

above letter with his letter of

the 30 November 1989.
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OBJECTIONS OF STEFAN MARINOV TO THE SECOND REFEREE'S COMMENTS

ON MARINOVS PAPER "ABSOLUTE AND RELATIVE NEWTON-LORENTZ EQUATIONS"

V791a

The referee has entitled his second comments on my paper as follows:

Referee report on revised manuscript...

The referee is WRONG. I have NOT submitted a revised manuscript. The referee has in

his hands ONE AND ONLY ONE manuscript.

The referee writes in his comnents the following mathematical relation

vx(VxA) = (v.A)V - (V.v)A.

where V and A are two arbitrary vectors.

The above formula is an IDIOTIC formula and when my students write such IDIOTISMS,
I give them bad notes and I do not let go them through until the day when they begin
to write the formulas of vector analysis well.

According to the rules of vector analysis the left side of the above relation can
be presented as follows

vxrotA = grad(v.A) - (v.grad)A - (A.grad)v - A^rotv,

and for v = Const, as it is when v is the velocity of a test charge (and A is the mag-
netic potential generated at the reference point crossed by the test charge), we ob-

tain
vxrotA = grad(v.A) - (v.grad)A.

A referee who cannot operate with the formulas of vector analysis must be immedia-
tely DISQUALIFIED and the Editor has NO MORE to search for his help. To send papers
for review to referees who do not know basic mathematics is the same crime as to give
a scalpel in the hands of a man who does not know human anatomy.

Maybe, reading the referee's report, the Editor has not noticed that his referee
has written a mathematical idiotism (one is tired, there are too many referee's re-

ports, etc.) But if, after reading my present objections, the Editor will not realize
that his referee is a MATHEMATICAL INVALID, then one has also to DISQUALIFY THE EDI-

TOR.

I should like to read the corrments of the Editor of PHYSICS LETTERS A to my above
statements and I should like to learn whether he agrees with me or not.

Thus I beg the Editor either to present a negative referee report on my paper writ-
ten by a qualified person (the Editor surely has some students with good notes in ma-
thematics) or TO ACCEPT my paper for publication.

As I have disqualifies my present referee, I DO NOT ALLOW other my papers to be sent

to him for opinion.
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OBJECTIONS OF STEFAN MARINOY TO THE SECOND REFEREE'S COMMENTS

ON MARINOVS PAPER "EXTREMELY EASY EXPERIMENT DEMONSTRATING VIOLATION

OF ANGULAR MOMENTUM CONSERVATION LAW" - V 727a

I presented a very detailed answer to the first referee's comments. In njy ^^^^t com-

ments I showed that the referee is not acquainted with the present status of the Gras-

^nn-Ampere controversy. Instead to recognize his incompetence, now the referee writes

This reader (i.e.. the referee himself - S.M.). in any event, would be happiest

to see the theoretical section deleted. It confused me by making me believe that

Marinov's experiments were going to distinguish between Grassmann s and Ampere s

fonnulas. As Marinov correctly noted in his reply the confusion was all mine.

Nonetheless it does seem mesleading to spend so much time on the theory only ^o

say that Grassmann must be right, which is what all the contemporary textbooks

assume anyway.

I have to repeat again and again that in only ONE O^SEVENTY contemporary textbooks

can one find Grassmann's formula, because when some professor ^^^1
^fl'i^^.^JJS.J^'r^'

in a textbook, he has imnediately to recognize that this formula VIOLATES NEWT^^

THIRD LAW. And ANY writer EVADES to mention this formula and the UNPLEASANT cone I

u

sion to which it leads. It is true that any student who has in his hands the Lorentz

liSStion (which can be found in ANY textbook! !!) can inriediately DEDUCE Grassmann's

formula. But the professors ARE AFRAID TO DO THIS, for the same reason for which

small chlidren evade to enter in dark rooms.

I shall give an example how W. T. Scott (The Physics of electricity and magnetism.

John Wiley. 1959. 1966) introduces Grassmann's formula (p. 294):

Problem 7.6a . Show by an example that the forces according to 7.4-2, (i.e..

F = i/dlxB - S.M.)

and 7.6-3 (i.e..

y^idlxl^/Airr^ - S.M.)

between two suitable-oriented current elements are not equal and oppositely di-

rected .

That is ALL what one can find about G»'^"'^""'!u^°'*^!\-"'*\f/?nNnlMPNm
name of Grassmann can be not found in the book. To P"t the violation of a FUNDAMENTAL

PHYSICAL LAW in a problem!!! This can be done only by CRIMINALS.

And of course there is NO contemporary textbook where one can find AMPERE'S FORMULA

Ampere's formula has been simply guillotined. Meanwhile Ampere's Jo^"'"l%P'^f
J^!^f,.

Newton's third law! The writers of textbooks attach the name of Ampere to a formula

C^Tch has NOTHING IN COMMON WITH AMPERE. They call the second jf the above formulas

"Ampere's law" (see p. 287 of Scott's book). Contemporary textbooks is a HISTORI

CAL MESS.

Thus, dear referee, to announce clearly WHICH is the Grassmann-Ampere controversy

IS VERY IMPORTANT and you must be happiest if the "theoret cal" section will be NOT

deleted, so that you can understand "where the dog is buried .

The referee writes that positive effects are obtained in all mentioned by him five

experiments; which I shall enumerate USING MY NAMES which must be preserved IN ANY

FURTHER DISCUSSIONS: I

a) the Bui -Cub machine without stator,

b) the propulsive Ampere bridge with mercury sliding contacts (the historical floa-

ting Ampere bridge constructed first by Ampere),
|

c) the propulsive Ampere bridge with rotating balls 'sliding' contacts, where the I

conducting wi?es are perpendicular to the legs of the Ampere bridge (experiment exe- I

J
cuted first by
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d) the propulsive Ampere bridge with displacement current (or flying Ampere bridge),

e) the rotating Ampere bridge with displacement current (experiment executed first
be me).

The referee states: "Positive effects are obtained in all experiments." As a matter
of fact only experiments a, b, c, e have been carried out. The experiment d has been
done by nobody. This is only an experiment PROPOSED by me and I only expect that the
effect will be positive. I do not ask for the prediction of the referee, as, surely,
he will be afraid to give a prediction of this experiment.

The referee writes:

... some part of experiments a, d, and e is open; i.e., part of the circuit is a
capacitor, ideally devoid of dielectric. When a current flows, conventional the-
ory allows the vacuum of the capacitor to absorb energy and momentum. Marinov,
however, does not believe that the vacuum can do this. Hence he interprets his
experiments (and that of Graham and Lahoz) as evidence for violation of conserva-
tion of momentum.

Thus the story is PRETTY CLEAR to the referee. But he EVADES to present HIS view-
point. As a matter of fact, one cannot speak about "conventional theory". There are
only different authors, there are only NAMES. And if the referee considers himself as
a specialist in the field (otherwise he has to reject to be a referee of my paper),
he has to give HIS predictions for the results of the above five experiments and HIS
own explanation of the appearing effects. If these predictions and if these explana-
tiona will differ from my own, I shall discuss and criticize them; if they will coin-
cide, my paper must be published. And I ask: Do the referee agree that when my Bul-
Cub machine without stator (a body of 2 KILOGRAMS) rotates, the opposite angular mo-
mentum is "stocked" in the vacuum in the form of "rotating electromagnetic energy"?
I think that even the IDIOTISM of certain authors must have some limits.

I have answered all questions of the referee in my previous objections. I have exact-
ly explained the flow of the current in fig. 4. I can only repeat this description:

The charges come (see fig. 4) along the lower axial wire and across the pointed
end of the lower small axle mount on the outer surface of the lower internal cy-
linder. Because of the static induction, the same amount of opposite charges
gathers on the internal surface of the lower external cylinder. This amount of
charges comes in the form of conduction current from the internal surface of the
upper external cylinder. Because of the static induction, the same amount of op-
posite charges gathers on the external surface of the upper internal cylinder.
These charges come along the upper axial wire from the source of electric ten-
sion to which the lower axial wire is also connected.

Is, dear referee, clear for you how the current goes? Still not? Excuse me, but if
you cannot understand how is the current propagating in this CHILDISH experiment, it
will be better for you to change your profession.

The referee asks again which is the difference between the Graham-Lahoz experiment
and my Rotating Ampere Bridge with Displacement Current (RABDC). They are two COMPLE-
TELY DIFFERENT experiments!!!! The Graham-Lahoz experiment is very similar to my Bul-
Cub machine without stator. The difference between the last two is that in the G+L experi-
ment the magnet is permanent and SOLID to the laboratory and there is NO dielectric
between the plates of the condenser. Thus in the Graham and Lahoz experiment only
OSCILLATIONS of the condenser can be observed and the flowing current is VERY LOW. In

the Bul-Cub machine without stator magnet and condenser are SOLID ONE TO ANOTHER and
the current flowing in the coil of the magnet and in the condenser IS THE SAME. Thus
in my experiment the torque is UNIDIRECTIONAL and ENOUGH BIG, so that I bring a body
of about 2 kg by INTERNAL FORCES in a continuous rotation. Every child can understand
what am I doing. Only the referee of PHYSICS LETTERS cannot!

To his previous four questions, diligently answered by me in my previous comments,
he adds now a fifth one:

IS THE USE OF DIELECTRIC IN THE CAPACITOR JUSTIFIABLE?
Admittedly it is convenient to use barium titanate as a dielectric. Having a

dielectric constant of 10,000, this substance permits a given apparatus to handle
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roughly 10,000 times the current that a vacuum capacitor could handle. But the

use of dielectric seems an unjustifiable way to make detectable an effect which
otherwise would be quite small. This is because the currents in barium titanate
are polarization currents and thus involve explicitly the movement of charge.

Thus such currents are comparable to ordinary cinduction currents rather than

the aethereal displacement currents in vacuo, which are the author's main concern.

In conventional electromagnetism defended by the referee there are TWO BIG LIES. The

first big lie is that displacement current in vacuum generates magnetic field and reacts

with ponderomotive forces to external magnetic fields. However it is clear to every
(logically or UNLOGICALLY thinking) child that vacuum cannot react with ponderomotive
forces to other magnetic fields as vacuum has no "pondus" (weight). Thus certain profes-
sors TACITLY assume that displacement current in vacuum does not generate magnetic
field and does not react with ponderomotive forces to external magnetic fields but they
FIRMLY accept that displacement current in dielectrics, called also polarization cur-
rent, does. THIS IS THE SECOND BIG LIE.

With my experiment reported in the paper "Maxwell's displacement current does not

generate magnetic field" - V 726a I demonstrated that polarization current does NOT ge-
nerate magnetic field and with my Bui -Cub machine without stator and my RABDC I demon-
strated that displacement current does not react with ponderomotive forces to external
magnetic fields.

The comical in the whole story is the following: In 1903 John Whitehead (PHYSIKALI-
SCHE ZEITSCHRIFT, 8, 229 (1903)) reported on an extremely simple and excellently exe-
cuted experiment which showed that polarization current does not react with pon-

deromotive forces to external magnetic fields, while A. Eichenwald (ANNALEN DER PHYSIK,

11, 421 (1903)) reported on an extremely complicated and BADLY UNDERSTOOD experiment
that polarization current generates magnetic field (my analysis shows that the magnetic
field in Eichenwald's experiment - exactly in the same way as the experiment of Bartlett
and Corle in PHYSICAL REVIEW LETTERS, 55, 59 (1985) - is generated not by the pola-
rization (displacement) current but by the current in the conducting wires flowing in

the wires connecting the condenser's plates). The "conventional" (i.e., pro-Maxwell)
physicists refer in teir textbooks only to the BAD experiment of Eichenwald and
put under the rug the EXCELLENT experiment of Whitehead. I have to add that the FRENCH
physicist M. R. Blondlot FIRST (JOURNAL DE PHYSIQUE, 1, 8 (1902)) showed that displace-
ment current does not generate magnetic field but who is prophet in his own country
(I hope that the referee or Prof. Vigier is French, isn't he).

I shall end my conments by CITING THE TEXT on the back cover of my book THE THORNY
WAY OF TRUTH, Part VII, published recently, as I am tired to explain things obvious
for CHILDREN whose verification can be done by CHILDREN:

The seventh part of the collection of documents THE THORNY WAY OF TRUTH (TWT) is

dedicated quite the whole to Maxwell's displacement current which, according to

conventional physics, must have all magnetic properties of conduction currents.
Marinov has shown that this concept is wrong. His original experiment demonstra-
ting that displacement current does not act with potential forces on other cur-

rents was presented in TWT-I. In TWT-VII is presented Marinov's repetition of the
j

historic Whitehead's experiment, put by the Maxwell ians-Machiavellians under the
\

rug, which demonstrates that displacement current does not react with kinetic for-

ces to the action of other currents. Marinov is photographed above with his

CHILDISHLY SIMPLE experiment which consists of a cylindrical condenser put in the

orifice of a big coil. Between the condenser's plates either a metal ring or a

ring of dielectric can easily rotate. The capacitances in both cases are made
equal. Thus in both cases, by applying the tension of the mains, the same current

flows, and the torque acting on the conduction current in the metal ring brings it

in continuous rotation. According to the Maxwell ians, the same torque must also

act on the ring of dielectric, while the experiment shows NO TORQUE. Thus the in-

terection between circuits interrupted by condensers is an interaction between
NON-CLOSED loops and, because of Grassmann's formula, may violate Newton's third

law, as Marinov has already demonstrated with his Bul-Cub machine without stator.

However the knights-editors under the command of the hardy Sir John from NATURE

raise their shields against Marinov's papers in a desperate effort to save pitiable

scientific lies.
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STEFAN MARINOV Dr. John Maddox

Morellcnfeldgassc 16 NATURE

A-8010 GRAZ — AUSTRIA 4 Little Essex Street
London WC2R 3LF

10 October 1989

Dear Dr. Maddox,

More than a month is over after our last phone conversation and no one of your pro-
mises has been fulfilled. After your telefax of the 18 July and after my letter of
the 18 July you continue the same MISERABLE tactic of "an ass on a bridge". Are you
not tired? I am sixty, you are certainly much more. You are Editor of a prestigious
journal. How can you not understand that your behaviour of a pitiful lier is ABJEC-
TING. If you do not wish to publish papers of me and on me, let us break our contacts,
if you wish to publish such materials, then do it. Until when. Dr. Maddox, will you
continue to deceive me, until when? I shall not break the contacts, as my investments
are too big. And not only for this. Also for the following reasons:

Muore la pecora,
muore 1 'agnello,
muore il bue
e 1 'asinello,
muore la gente
piena di guai

,

ma i rompi coglioni
non muoiono MAI!

Have you understood the poems? No? Unfortunately I cannot translate this poem in
English, because in English it will not say THIS what it says in Italian. There are
not only words in a poem. One must have a HEART to feel a poem. If you cannot under-
stand it in Italian, you cannot understand it in any other language.

Or, perhaps, you have understood the poem? Then the day in which you have read
my letter was not a void day. It was a rich day, as rich was my day, a week ago, when
I read this poem on the desk of the 12-years old son of my friend Paolo Brunetti
in Bologna. If nothing other has occurred in a day except the reading of a similar
poem as the above one, it is enough for me to say: this was a RICH day.

A couple of days ago I returned from a trip in Italy where I attended the confe-
rence organized by Prof. Bartocci in the University of Perugia. When speaking. Prof.
Wesley said: "Here we are, the world's specialists in electromagnetism. Here is Gra-
neau, here is Pappas, here is Assis, here is Marinov. Only Francisco Mliller is not
between us." I shouted from the audience: "But his SPIRIT is present." The conference
was storming: Controversy Ampere-Grassmann; violation of Newton's third law; viola-
tion of the energy conservation and angular momentum conservation laws; has the dis-
placement current the same magnetic properties as conduction current or not. Prof.
Bartocci will publish the proceedings of the conference and you will be able to read
who which thesis has defended.

But I wish to tell you another story. I asked P. Graneau: "During my visit in London
Dr. Maddox said me that you have phoned him, is this true?" "Yes, answered Graneau,
it is true"."rhen Dr. Maddox said me that he, following my advice, has sent to you
my paper 'Propulsive and rotating Ampere bridges violate the principle of relativity'
for an opinion and that you have sent him a report which was hardly understandible.
Is this true." "No, said Graneau, Dr. Maddox has sent nothing to me and I have not
written a letter to him."

Dr. Maddox, poor Dr. Maddox, why do you lie as a dirty gipsy? Have you not in

England the proverb "the legs of the lie are short"? Why have you lied in such a

primitive manner?

And then you lied that someone has repeated my Rotating Ampere Bridge with Sliding
Contacts (RABSC) and that it has NOT rotated. Why all these lies? Why? To have ar-

guments for rejection of my paper? Are lies arguments. Dr. Maddox, tell me, are lies
arguments? Will you by the help of lies save Einstein? By the help of SUCH lies?

Next week I shall phone you to learn when you will publish: 1. The Christmas
puzzle. 2) My correspondence with Tiomno. 3) My paper on the RABSC. 4) My big paper
which is already composed and had to appear on the 18 August 1988. I am a "rompi
coglioni". Dr. Maddox, never forget this. ^.^^ 1 ove : J. ^/^«/^ S . Marinov
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STEFAN MARINOV npeaweHTy ah cccp
Morelienfeldgasse 16

ir » ^
A..0.0 CRAZ - AUSTRIA Kohhh: A^^kt^C^^^

11 oKT«6pfl 1989 r. nocny CCCT* b BepHe

»i^- ,.A^ nTiA/Q->c7CAn il-py C. naHKpaTOBy /IIAYKA H
MOH TenedHKc: 0316/8257560 B„^3^ Kopoiw /OIDHEK/
Moii TCjieKC. A-31ZZ/5

RnaflHMHpy EepmaTOMy /KocMHMecKoe

yeamaeNMi PocnoflMH npesHfleirr!
o5beflHHeHHe 3HEPnW

Ha Moe HHCbMO BaM or 18-ro mbh, he Moft xeneKC or 6-ro wohji h he Moe nHCbMO or 28-ro

Monn /KCX1H5I 3Toro HHCbMa npHnoMceHa/ hct HHKaKoro OTBera. Moh cbhshom b Mockbc, fl-p

naHKpaTOB, 6biBan b AKaflCMHH h CMy rocnqqa mhhobhhkh cKasajiH, mto moh riHCbMa h rejieKC

nonyMeHbi. B TaKoft cHxyauHH jio6oh HopManbHbw qejioBeK nmoHyji 6h h cKaaan 6h: "Y 3thx co-

BCTCKHX jnqqeH orcyrcTByior ajieMCHTapHbie HaBbiKH uHBHnHsoBaHHbDC oTHoojeHHH." Ho Beab h Poc-

cmo sHaio, 3Haio ee ••onyxmyio oto cHa", ee asHanuHHy h SecKyjibTypbe . SHaio, QqHaK<\«nD cpem
MopH 3acnaHHbix mhhobhhkob pByrcH k He6y SjincTaTejibHeHime fojiobh. M moh Haaewa, mto

moh KoppecnoHfleHUHH k oahoh h3 3THX ronoB aomcTt He yBjmaer. Zfejio OMCHb Ba»Ho, »rro6bi

onycTHTb pyKH nepefl 6ecMyBCTBeHHocTbio, HanneBaTCJibCTBOM h caMomypcTBOM mhhobhhkob.

Hh fl-p ITaHKpaTOB, hh moh "roHeu" h3 Ppaua, fl-p JlHKapeB, mofjih cBH3aTbc« c CaxapoBbM.

"TaK 3TO JKC caMoe npocToe fleno. :^a eflHHCTBeHHaH flBepb b MocKBe, Koropyio kjucmom hc

aaMJKaKTT. Hfleuib Ha yjiHuy MKanoBa 48, noflHHMaeuibH Ha mecTOH 3Ta», 3BOHHiiib. OrKpHBaer

jih6o caM CaxapoB, jih6o Enena TeoprHeBHa. HpH 3Tom meKouma or nepeBepTHBaHHH loiKHa He

meJiKaei',' cKasan h riaHKpaTOBy no rejie^oHy. "^o Cwno b TBoe bpcmh, Korfla CaxapoBa icaK

npoKajKCHHoro qypajiHCb. Tenepb He to" OTBCTun FlanKpaTOB. Ho caMoe cTpannoe CKa3an MHe

ikiKapeB nocjie BosBpameHHH h3 MocKBbi. 'V CaxapoBbK HHKoro ne 6bino. H no3BOHHn b flBepb

HanpCXTHB, MT06bI COCefl5IM OCTaBHTb OHCbMO. OrBeTHnH! He 3HaeM, KTO 3TO TaKOH aKafleMHK

CaxapoB ." /BHflHo, Gojitch jtmot 6eflHbie, mto KOJieco Bsafl nonsmrrcji h 6yflyT hx b TycKno

ocBemeHHOH KOMHaTe cnpaiuHsaTb : "A bh nwcbMO CaxapoBy h3 KancTpaHw nepeflaBajTH?"/

/b 3aMeM HaM b "jiHTepaTypy BxoflHTb", Korfla mj fleno floiuiaw flenaTb, BaxHoe fleno, o6-

fflennaneTapHoe

.

npoiuy Bac, FocnoflMH npe3HfleHT, mtoGh riHCbMOM 3A BAIUEO nonrUCbK) MHe 6bino cooCmeno:

SaHirrepecoBaHa m AH CCCP nocjiaTb MenoseKa, KOTopbW 6bi Maimny TECTATVIKA ocMorpen. Earn

OH y6eflHTCH, mto OHa HBnjieTCH nEPnETVYM MOEHJIE, MTo6bi Bw urn CaxapoB np^xann 6bi Taiowe

y6eflHTbCH H MTo6bi noTOM Haul (JwnbM c BauiHM khh caxapoBCKHM BCTynHTenbHbM chobom 6bin 6bi

H3JiyMeH mockobckhm TeneBUfleHHCM. Eoih npeflCTaBHTenb AKafleMHH HayK yGeflHTCfl, mto Maimna

nepneryyM Moemie He qBJiHeTCH h onyCnHKyeT 3to 3aKnioMeHHe, cHHBimcb nepefl ManwHOH, b

QflHoft H3 raser H3BECnifl, OPOHEK, MOCKOBCKHE HOBOCTM, HAYKA H WGHb, to h 3aiinaMy axa-

fle^«M 20,000 floiuiapoB. /leHbrM Moiy flenoHHpoBaTb cpasy m no nonyMCHHH Bamero comacHH o6

HHcncKUHH B COBCTCKOC nocoJibCTBO B Bene /nofloGHbW o6pa30M n flenoHHpoBan 100,000 lOBefl-

CKMX KpoH B uroeflCKoe KOHcynbCTBO B rpaue b 1986 r., mtoCw KynnTb oflny CTpanHuy b ra-

3eTe3BB1CKA MrEEJlAOET - cm. HEPWEP, 21 aBrycTa 1986, CTp. x/.

ripomy Bac, mtoSw Baui otbct /nano«HTenbHbiH wm oTpHuaTenbJwft/ 6bin MHe cooCmeH Tene-

(JiaKCOM wiH TeneKcoM na yKa3aHHbie Bbine HOMepa.

nocwnaio BaM npHrnaiiieHHe , mto6n npeflCTasHTenb CoBeTCKoro CoKoa /bo3MO)kho flHnnoMaT wm
jKypnanMCT/ noceTun 6bi HHTepnauHOHajibHWH Konrpecc no cBo6cflHOH sHeprnH b r. EHH3HnaenbH,

UteeftuapHJi, 28-29 oKTfi6pH. TaM « BWCTynaio c floicnaflaM nocBjipeHHbM Maimne TECTATVKA. Haui

(l»uibM o TECTATVKE 6yfleT noKasan h oTKpwBaTenb MauiHiw, Flaynb BayMaHH,6yfleT npHcyTtBOBaTb.

npHnaraio Moe nwcbMo rocnoflHny BHTanwo KopoTHMy or 24-ro aBrycra, Koropoe rocnoflHH

B. Bepjicaibw H3 oGbeflHHeHMH no Koci^MecKHM HccneflOBaHHJiM 3HEPmfl o6eman onycTHTb b moc-

KOBCKHH noMTOBWH WHK. NIoH noifcHKH cBJisaibCH c BcpjicaibM no Tene<l»Hy oKa3ajwca> iinenw -

TenoJoH see BpeMsi ryaen cTpanno, Pocchh no^nxwan, BHflHo, pacnyxana or cna. XoMy flo6a-

BHTb, MTO Bce MOM nHCbMa BaK» H CaxapoBy h nocwnan ckopoh noMTOM, c 0Ka3Heft h c oOpaTHOM

pacoMCKOM o nanyMCHMM. Hh Oflna h3 oOpaTHboc pacnncoK ko mhc ne Bepnynacb. A BMepa ji

nonyMHn CKopoe nnchMo, Koropoe no3aBMepa Owno nocnano b l*0P"xe . yM|mTe , npesHfleHT,

coBCTCKaji noMTa naMHcr paCoraTb TonbKO Toma, Koma BAIIM MHHOBirtWaY irt-eoMaTb na nnchMa,

Koropbie OHH nonyMaiar. A ecnn ohh flpbanyT b AKaacMHM, hx nyjKHo HCMeAncHHO HNniOTb. A

ecJiH Bbi MX He BNroHMre, to BAC nyjicHO BHrnarbH Dbl MX He BNrOHKre, I'D DMU HyjRiiu mil nam. /

fl oOpamaiocb k BAM c OMEHb BAXHblM BOflPOCOM. O ///J Mk/IT'
McKpcHHe Baui: L • «^i ^r ^

"
" J

Editorial note . This letter as well as all preceding CTaJan Mapmiou
ones remained without answer.
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„,. o. Fischer

12 October 1989
CS-180 40 Praha 8

Ref. No. 2952

Dear Dr. Fischer,

Thank you very much for your letter of the 3 October 1989 concerning my paper

ACTION OF CONSTANT ELECTRIC CURRENT...

If you have perused my books THE THORNY WAY OF TRUTH, you could see that in the last
20 years I submit papers to ALL physical journals in the world. Almqst ALL "relativity
oriented journals" either have broken the contacts with me, or examine my papers for
years and years, answering any third or fourth of my letters. It was a battle, a very
heavy battle. For the publication of my big paper in NATURE: EXPERIMENTAL VIOLATIONS OF
THE PRINCIPLES OF RELATIVITY AND EQUIVALENCE AND OF THE LAWS OF ENERGY AND ANGULAR MO-
MENTUM CONSERVATION T visited FIVE TIMESDr. Maddox in London, exchanged in the last
five years at least 1000 phone calls, and hundredsof letters and telefaxes (a part of
the letters and the telefaxes is published in TWT). I was twice in London to COMPOSE
the paper on the computers of Dr. Maddox. It was scheduled to appear first on the 18

August 1988, then on the 13 October 1988 and it still has not appeared and one can
read the COMPOSED version only in TWT-III. As all seems unbelievable, I send you the
telefax of Dr. Maddox of the 18 July and my answer. There you can see that Dr. Maddox
even rejects the publication of a prepaid advertisement from me.

However, the truth which is contained in my papers and in my experiments is such that
it will ovierwhelm the resistance of the so-called "relativists", some of whom (as the
leading "relativists", Bondi, Bergmann, Wheeler, Sciama) have since many years understood
that relativity is dead and other (as Dr. Langer and the majority of the "unconsecrated")
believe that relativity is a right theory. The most important arm in my hands are my
experiments violating the laws of conservation and first of all the machine TESTATIKA,
constructed in the Christian-communist community Methernitha ipf which I am a member)
which is a peiUctly functionning PERPETUUM MOBILE (my book TWT-V is dedicated quite
the whole to TESTATIKA).

The world will ACCEPT the scientific truth. But if I am not active, if I do not pa-

pers to journals, if^do not publish books and organize congresses, the recognition of
the scientific truth (which is from an enormous importance for the ecological survival
of mankind) will be delated for months and years.

For this reason I give you the following suggestion: Let us await for the opinion
of the referee to whom you have sent my paper, sending him a letter to elaborate this

opinion as soon as possible, or to reject the examination. I assure you that the opinion
will be negative. Nevertheless, send this opinion to me, so that I can publish it in

TWT. If this referee will be not willing to write a referee opinion, I should suggest
that you send the paper for an opinion to the GOOD space-time specialist Peter (PETR)

Beckmann, Box 251, Boulder, CO 80306, USA, the editor of the new journal Galilean Elec-

trodynamics . Beckmann first is a Czech, second a Jew and thus you can be sure that he

will be impartial (he is the author of the book EINSTEIN PLUS TWO). Let us see which will

be his opinion.

Let me remember that CZECH. J. PHYS. was the first world journal which has published
the report on an optic experiment disproving the principle of relativity. Let us make
the CZECH. J. PHYS. also the first world journal which will publish the report on an

electromagnetic experiment disproving this principle. Soon the authority of your jour-
nal , due to the publication of these two articles, will be widely recognized.

As you^vlry kind to me, I hope that you will acknowledge the reception of this let-

ter and you will inform me about the decision which you have taken.

Enclosed find an invitation for the congress on free energy which we organize in

Einsiedeln, Switzerland. If somebody from Prague should like to visit the congress,

write in my name to the organizer, Peter Engeler, and ask him whether SAFE can pay the

trip and the sojourn of some representatives of Czechoslovakia who have enor-

mous difficulties in getting Western currency. "]//'/
Sincerely yours, ^y^Jf0WV
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SIEFAN P^Ar??NOV Dr. Petr Beckmann

Mo/cllcnUasseL GALILEAN ELECTRODYNAMICS

A-8010 GRAZ - AUSTRIA Box 251

Boulder
12 October 1989 CO 80306

Dear Dr. Beckmann.

Today I learned that you start In January the publication of ^he journal GALILEAN

ELECTRODYNAMICS (my informant from the States. Henry Palka. a friend of Prof. Hayden.

sent me the announcement leaflet).

If vou will succeed to make a well edited and representative journal, this will si g-

nifv the adient of a new era in physics. I was fascinated by the program of your journal,

ihire the pr^ncipL^ for casing' the articles are: clarity, simplicity, adequacy to

the experimental evidence.

I will be very glad to become a member of the editorial board and to do ""V J^t for

Dromot no the iournal Prof. Barnes knows me well from the anti-relativity conference

Kh we organized iUp^^^ 1988 in Munich (Prof. Barnes took also part in the anti-

re at ivity conference in Pulkovo. Leningrad, and I take an active part in the organiza-

tion if the next such conference in the USSR). Prof. Hayden knows about me surely

through Henry Palka and through Prof. Domina Spencer who also visited the conference in

Munich.

I have never been in contact with you. But I know y°;;^^?°;;'^p,7,,^PS"-^;^^ P^f
a^^^

very well and I was delighted when reading your book EINSTEIN K^^^^ are

some pages from the sixth volume of my series THE THORNY WAY
0^,™{"»/^^^5.y°"yoJ"

see that I have "discovered" Michelson's paper in ASTROPH. J. (1913) by reading your

book.

I submit to your journal the following papers (it is good to publish them in this

order): ^
1. THE ELECTROMAGNETIC EFFECTS ARE DETERMINED BY THE POTENTIALS AND NOT BY THE IN- -

TENSITIES.
°-

2. MAXWELL'S DISPLACEMENT CURRENT DOES NOT GENERATE MAGNETIC FIELD. g

3*. EXPERIMENTAL VIOLATION OF AMPERE'S FORMULA AND OF NEWTON'S THIRD LAW.
|

4 VERY EASY DEMONSTRATION OF THE VIOLATION OF THE ANGULAR MOMENTUM CONSERVATION -
*

LAW AND OF THE FAILURE OF CONVENTIONAL ELECTROMAGNETISM. ^
5. EXTREMELY EASY EXPERIMENT DEMONSTRATING VIOLATION OF THE ANGULAR MOMENTUM -j

CONSERVATION LAW. ^

If you will have a section LETTERS TO THE EDITOR. I submit for it my letter:

^
A COfflENT ON W. A. SCOTT MURRAY'S ARTICLE. o

I shall be very glad if some of these articles will ^ppear in the first issue of ^
the journal. Write me at due time, so that I can prepare the diskette.

For information I send you the following materials:

a) A letter to the editor from the INT. J^GENERAL SYSTEMS (his editor. G^^ is

as you a Ciech; I spent my youth in Prague, visiting to Sov et school na Pankraci ana

it will be a pleasure for you. you can write to me in Czech).

b) My advertisement from NEW SCIENTIST: Marinov to the world's scientific conscience.

r\ The abstract of my speech for the GR-12 Conference (I did not visit the conference

as n! JshbJ d?S not alTow Se to project the 40-minutes film on the first perpetuum mobile

on the Earth, the machine TESTATIKA).

d) My address: Marinov to the participants of the aether
^o"^^[;f[;^^,^^;.^';3f

^ "°' '''

cepted to be published as announceement neither by NATURE nor by NEW SCIENTIST.

e) The invitation for the free energy conference in Einsiedeln. Switzerland, to which

you are warmly welcome. Sincerely yours, /) . Ug^lUt^ ^- Marinov

PS. The papers are in single copies; I shall /

gladly pay for the photocopies which you will eventually make.
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Morellenfeldgasse 16 J PSJ

A-8010 GRAZ - AUSTRIA Physical Society of Japan

13 October 1989 ^'^'oIu^k''^^^'*^-3-5-8 Shiba-Koen
Minato-ku
Tokyo 105

Ref. Nr. 1031

Dear Prof. Masumi

,

With a letter of the 30 January you acknowledged the reception of my papers:

1031 Absolute and Relative...

1032 Extremely Easy...

1033 Propulsive and Rotating...

With your letter of the 11 September 1989 you rejected the papers 1032 and 1033.

Please, be so kind to inform me which is your decision concerning paper 1031 !

The referee report on my papers 1032 and 1933 is so bad that I am shocked to read
such a report from such a prestigious journal as yours.

In my papers I report on the execution of experiments which VIOLATE a fundamental
physical law. Your referee does not mention at all my experiments and which is his
view-point to the reported results. The Lorentz equation DOES NOT GUARANTEE the conser-
vation of momentum (and angular momentum) and this is WRITTEN il almost ANY textbook
on electromagnetism. One shows only that for the interaction of CLOSED current loops
the law of conservation of momentum is conserved but for OPEN loops it is NOT. Until
now (besides the experiment of Graham and Lahoz, NATURE, 1980) there are only MY
experiments which are done with OPEN current loops (interrupted by condensers) and
these experiments DEMONSTRATE violation of the angular momentum conservation law. Your
referee had to DISCUSS my experiments and present his view-point.

You refreee writes:

Ampere's formula as well as Grassmann's one, on which this paper is based, are
nothing more than the approximate form of the Maxwell equations.

This is not true and ANY student knows this: Ampere's formula has nothing in common
neither with Maxwell's equations nor with the Lorentz equation. Grassmann's for-

mula is not a result of the Maxwell equations but an EXACT form of the Lorentz equa-
tion.

I repeat, I am SHOCKED by the low scientific level of your referee and beg you to

send me an opinion on paper 1031 of a COMPETENT scientist who is acquainted with the

present state of the Ampere-Grassmann discussion.

At the end of September there was a conference in Perugia, Italy, where the most
important scientists working on the Ampere-Grassmann controversy have taken part (Gra-

neau, Pappas, Wesley, Assis, Marinov). Your referee must become acquainted with the

papers of these persons.

Looking forward for your decision on paper 1031,

Sincerely yours,

Stefan Marinov

Editorial note .

Dr. Masumi answers the above letter with his
own of the 24 October 1989.
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OPTICS LETTERS
A publication of the Optical Society of America

October 19, 1989

Dr. Stephan Marinov
Institute for Fundamental Physics
Morellenfeldgasse 16

A-8010 Graz, Austria

Re: New Measurement of the Earth's Absolute Velocity with the

Help of the 'Coupled Shutters' Experiment

Dear Dr. Marinov:

I am returning your manuscript since publication in Optics

Letters does not appear to be reasonable.

The expertise and interests of the readership of Optics Letters

Soes not match the topic which involves very
flJ^ Jhomaiuscriot

questions in relativity. May I suggest you
J^"^.

^^^^^^^^^^''^^^

to a more general physics journal or to one which concerns

itself with fundamental problems in relativity.

Sincerely yours.

^cuJ
Paul L

L KeJUuy ^
. Kelley UwA

PLK/ech

Editorial note. The above paper is published in TWT-II. p. 68.

Mail ()i«iiO>rtlcn.Mm.«colnl^ir*ory.l*«ingio«.MA (I2I7MII)7^

TclMih.int M7 27A-6733 FacMinilc 617 27frft72l
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PHYSICAL SOCIETY OF JAPAN
Kikai-Shinko Building, 3-5-8 Shiba-Koen, Minato-ku

Tokyo 105, Japan

October 24,1989

Dr. Stefan Marinov
Inatitute for Fundamental
Physics,
Morellenfeldgasse 16,
A-80i0 Graz,
Austria

Dear Dr. Stefan Marinov

Your manuscript « io3i entitled

Absolute and Relative Newton-
Lorentz Equations

was examined by a referee. His judgement is that your
manuscript is not appropriate for publication in our
Journal. Referee's comments are enclosed herewith.

) be published in the journal.

We are returning your manuscript to you.

-««»^^i-iaiE" lic© Journal

^ifim^hfs:\.^m^m<o}8 ^ # >c ^ -r Z & M I O^j
LWT^i^o ~ — ^f

^carefully read this paper but I could not find anytinng worth

Sincerely yours,

Taizo Masumi
Editor-in-Chief

yhe author asserts that he found the third type of induction.

is derived from his mistaken transformation for the electric

>tential J .

the Special Theory of Relativity, the electric (scaler) potential

transformed by j. = j - YA/c . If the author correctly

es this transformation in place of his relation, $ = $ , he could

sily show the equality in the first and the third cases.

is equality means that the relativity holds in electromagnet ism,

ich is the point where Einstein started to construct the Special

eory of Relativity. Editorial note .

~ — Marinov answers the
I cannot believe the author's assertion because* that there is above letter with

' ~ — — his own of 24 Novem-

reason to reject the relativity. ^^^ ^^^^'
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PHVSICS Essnvs

AN INTERNATIONALJOURNAL DEDICATEDTO FUNDAMENTAL
QUESTIONS IN PHYSICS

Editor:

E.Puiarella 31 Octobor 1989

PE1683/kla

Dr. Stefan Marinov

Institute for Fundamental Physics

Morellenfeldgasse 16

A-6Q1Q GRAZ
AUSTRIA

Re: Manuscript: ABSOLUTE AND RELATIVE NEWTON-LORENTZ EQUATIONS, by Stefan

Marinov. submitted for publication in Physics Essavs (received 9 March

1989).

Dear Dr. Marinov:

Please find enclosed a review of your paper.

As you know, the Editorial Policy of "Phystes Essays" prescribes that authors shouW

take an objective and careful look at the reviewers' reports in order to see if there are elements

of value that can be used to improve the quality of their papers, on both the aspects of

correctness and of clarity of expositk)n. arid this is what I am encouraging you to do now.

In particular. I believe you should address the several questions raised by the reviewer,

because they touch upon the correctness of your arguments and of the conclusions, and therefore

are serious enough to warrant your full attentk^n.

Since I would like to keep a tight schedule on this process of revision. I woukj therefore

like to have your revised manuscript, in triplicate, back to me bv 28 December. 1989. at

latest. Moreover, in retyping the manuscript, please follow the lnstructk)n to Authors here

enclosed.

I thank you for having submitted your paper to us.

Editorial note . Marinov answers the above
Sincerely yours,

letter with his own of the C^f^^^T^
15 November 1989

.

^> ^^ :JdxajudCs^

End.
E. Panarella

c/o National Research Council. Rm. 100 BIdg. MIO. Otuwa. Ontario KIA OR6. Canada

Tel: (819) 770-0477. Fax: (819) 770-3862
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PHYSICS ESSAYS

Review of Article by Stefan Marinov

Usually, I am sympathetic to articles which are a little off-beat

or take unusual approaches to new physics. It is always good

to reanalyze the foundations behind our physical assumptions. However, I

am also aware that, the more eccentric or unorthodox the article is, the

more it must substantiate its claims, especially when calling into

question well-established results. The burden of proof rests strictly on

the author who claims to find a deviation in traditionally accepted

physics.

In the case of Stefan Marinov*s article, I do not see that his

claims are supported by either theory or experiment.

The author calls into question basic tenants of Maxwell's equations

and special relativity. This by itself is okay. But, as I mentioned, he

must offer convincing evidence of the correctness of his ideas in order

to challenge something so fundamental and so well-established.

I do not find his theoretical work convincing. His equations assume

a deviation from the usual Maxwellian interpretation, and hence it is

not surprising that he finds evidence for "absolute" motion. For

example, usually in electrostatics the Lorentz force can be derived from

a simple covariant expression involving certain contractions on a

second-rank tensor, the Maxwell tensor.

Written in this way, the Lorentz force equation is manifestly

covariant under 0(3,1) transformations and hence independent of absolute

motion. In fact, all the laws of electrostatics can be simply

reformulated covariant ly using the Maxwell tensor so that there is never
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any need to single out absolute reference frames at any point In the

calculation.

It is easy to trace the origin of the author's error. The fact that

the author finds that his equations have absolute velocities in them can

be traced back to the fact that he has modified the oovariant Lorentz

force equations to suit his own tastes.

In other words, because he put in non-covarianoe into his equations

in the first place, we should not be surprised to find non-oovarlance in

his results. Since the author has chosen to write a modified version of

the oovariant Lorentz force equation in a particularly non-covarlantly

way, it is hot surprising that non-covarlant expressions result from his

equations. However, the author gives no fundamental reason for this

particular deviation from covarlance. (Personally, I find it disturbing

that the author can be so casual and nonchalant about tinkering around

with electrodynamlc equations.)

Furthermore, there are obviously an infinite number of ways in

which one can deviate from oovariant equations, and hence an infinite

number of non-covarlant equations can result, so why should we believe

his particular choice rather than another equally obscure choice? The

answer must ultimately come from experiment.

He offers the experimental work of Kennard, which are 70 years old

and hence unreliable, and the more recent work of Muller, which have

been mentioned in the literature only through the author's papers.

Thereforet X do not see convincing experimental evidence for hia

theories. This is important, because he is challenging the wealth of

experimental evidence supporting the traditional Maxwell-Einstein

approach to electrodynamics, which has survived all challenges over the
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past century. Any challenge to a theory which has held up over the past

100 years must be grounded in absolutely fool-proof experimental work.

In summary, I do not feel that this paper is correct, nor does it

add to our fundamental understanding of physical laws. To deviate from

conventional wisdom is always welcome, but only if it is well grounded

theoretically or experimentally. I find neither. The burden of proof is

on the author, and he does not give a convincing argument for this

thesis.

Regrettably, I do not have time to engage in a lengthy

correspondence with the author if he disputes my comments, but I am sure

than any qualified referee would agree with the substance of my

comments. However, I might suggest the following alternative referee for

future discussion, who is an authority on electrodynamics:



296 -

International Journal Of Theoretical Physics

Georgia Institute Of Technology
10 November 1989 Atlanta, Georgia 30332-0430
(post stamp date) (4o4) 894-5220

We are sorry to say that our current publishing program is not appropriate

for your paper, which we return to you with this.

We hope that you will not be discouraged by this decision. While physics is

an exact science, physics publishing is not. Frequently papers declined by

one publication are accepted by another with different requirements.

We are unable to provide a written review of your paper.

Thank you for letting us read your paper for UTP.

Ed

Editor

Dmvki FInkcteleIn

('•fiH-Kia InsiMiiie

III Icilinoktity

P.O.

SyriKiisc I 'nniTNii)

Hurvurxl UnivcrMty

C.J. tolMMB

Imperial OiHene

Columhta UnlvcrsHy

Tel AvW I'nlvrrMiv

Oxford l»nlvcr»tly

INTERNATIONAL JOURNAL OF THEORETICAL PHYSICS ,

Address for proofs and correspondence i mvccMiy .rf toxu.

Steran Marlnov
Institute ror Fundamental Physics
Morellenreldgasse 16
A-801 Qraz^ Austria

Intcrnjihmal Conier

f«»r nK-<irilkal I'hyj*

Trk-Mc

ILD. Sorkin

SynicuNC llii*v«?r>iiy

MS 8g0802-M

Author<s)

StofanMarinov

Title of peper

The Myths in Phyrsics

Pages •*• Figures

18^11 pp

Manftml I'nlvcrMiy

A.

Insiiiulc ftw

1lR-i>f«.fk.il I'hN-ii*

W.irsju

9.t*<elabcrs

l'niM*r%ily «rf l< v i>

C P. V. Wclxakckcr

M.ix I'laiKk InMiliMC

M.irnl».-nj

Editorial note. The above paper is published on p. 59 of TWT-III E. P. WIsncr
l'riiMil<M« lnl»

sii>n\ llrtMik

1 MMl MmcMIm mmA RmH^mm* <>r»o«iin»»y ln.il<uik»
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p,of. laizo Masumi

. ««H°!^"^'''^^''^^^"f.™.. JOURNAL OF THE PHYSICAL
A-8010 GRAZ- AUSTRIA SOCIETY OF JAPAN

/I M«w«n,K.»v. 1QQQ Kikai-Shinko Bldg.
4 November 1989 3.5_g shiba-Koen; Minato-ku

Tokyo 105

Dear Prof. Masumi,

Thank you for your letter of the 24 October, although I must confess that I was again
unpleasantly shocked by reading the comments of your referee on my paper

. ABSOLUTE AND RELATIVE NEWTON-LORENTZ EQUATIONS,

as I did not find a difference between the comments of your referee and the comments which

I receive from the referees of the physical journals in Europe and America. Meanwhile,

considering the Japanese scientists as free from the bonds which tie the scientists of

the white race to the relativistic concepts, I hoped to receive from your journal a phy-

sically and MATHEMATICALLY motivated rejection.

By jumping from frame to frame and by playing with transformation formulas (of which

the relativists do NOT understand the physical essence) one shows NOTHING. In my paper

I pose the problem: Which will be the electric intensity induced at a certain reference
point in a given reference frame if a magnet, generating at this reference point a

magnetic potential A, moves with a velocity v. I said in my paper that if a relativist
will solve this problem MATHEMATICALLY and write me the result with black ink on white
paper (the relativists expect that the result will be E = - vxrotA), I shall send to
this man 3000 %. No transformations are to be done to other reference frames. One has
to solve the problem in the frame in which the problem is POSED where the magnet
moves and the reference point is at rest.

I solve in my paper the problem and I give the result:

E = (v.grad)A.

I think that for you, as an Editor of one of the most authoritative physical journals
remain only two possibilities: Either to send me a MATHEMATICAL solution of the prob-
lem done by your referee and to receive from me 3000 % (which then you can share with
your referee) or, in the case that your referee will be UNABLE to solve this CHILDISHLY
SIMPLE MATHEMATICAL PROBLEM, to print my paper.

If you will do neither the first nor the second, you are not an Editor of a SCIEN-
TIFIC journal

.

Thus I send you back my paper and I expect for your quick decision.

To this resubmitted paper I attach now also my paper

ACTION OF CONSTANT ELECTRIC CURRENT ON ELECTRONS AT REST DUE TO THE

ABSOLUTE VELOCITY OF THE EARTH,

where I show how have I observed experimentally the effects predicted by me and I beg

you, in the case that your referee will fail to solve the above mentioned problem, to

print my two papers one after the other.

For yours and your referee's information I enclose my advertisement MARINOV TO THE

WORLD'S SCIENTIFIC CONSCIENCE published in 1986 in NEW SCIENTIST. I beg your referee
to give HIS predictions to the experiments shown on p. 49 of the advertisement:

Will be there tension induced in the wire b-bQ for the following cases:

CASE Predictions of: Einstein Marinov The referee

rotational & trans lationai rotational translational '

1. Loop at rest, wire moving yes yes
;

2. Wire at rest, loop moving yes no
j

3. Wire and loop moving together no yes
j

I beg you to send me an acknowledgement for the reception of this letter and then In

due time to send me your decision. Yours: /7 ///(Imfl^i/ Stefan Marinov
\

d. note. There was no answer of Dr. Masumi. * ' *^
'.
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STEF/^N MAH^iNOV
Morellcnfcldgasse 16

A-8010 ORAZ - AUSTRIA

13 HoeMBpH 1989

Ho r-KE MHHHCTbp Ha FftBOChflHeTO

Ceerjia ilacKanoBa
MMHHCTepcTBO Ha npaeocbinHeTO

Catxvi

Yea^KaeMa Focnojica ilacKanoBa,

npe3 1981 r. c yKa3 na Xh>p)KaBHH5i CbBCT mh Seme othcto &hnrapcKOTO rpaxcoaHCTBo h koh-
^MCKysaHa KbmaTa b CcxiwH, 6e3 na mchc ^a mh 6eiue HanpaTeno KaKBoro h aa e cboGmeHHc sa
TasH HaiThJiHo HesaKOHHa canKUHJi or cTpana na «bpjKaBaTa KhM cahh ©wirapcKH naTpHor h komy-
HHCT.

Ha 19 anpmi 1982 r. nayMHX no Heo^nuHaneH ribT 3a jntnaBaHero mh ot rpa^raancTBO h BCAHara
H3npaTHx cneflHOTO fihcmo na npeflceflaxejiH na HbpwaBHHJi CbBCT, r-H Toflop )Khbkob, kocto
enocneflCTBHe ny6jiHKyBax b pycKoto cnncaHHe KOHTHHEHT, naprac.npes hocmbph 1982 r., b Mojrra
KHHra 'TtebWH, CaraHa!" h b tom I Ha MOjrra nopeziHua ot Hayqna AOKyMCHTauHH , paspymaBama
ochobhtc Ha cbBpcMeHHara (|)M3HKa, THE THORNY WAY OF TRUTH:

nVICbMO CTEOAHA MAPMHOBA
nPEACEAATEJIK) rOCyOAPCTBEHHOrO COBETA

HAPOAHOM PECnyBJIMKM BOHrAPMM
TOflOPy >HMBKOBy

rocnoAHH npeAceAare/ib,

CerooHii. 19-ro anpenn 1982 r., Heo0MqMa/ibHWM nyreM m

y3Haii. MTO ynaaoM Nb3039 ot 28 AeMa6pA 1981 r., noAHM-

caHHbiM BaMM. M /iMuiaH 6onrapcKoro rpa>MAaHCTBa m bcm mom

AaMmMMan m HaABMMMMan co6cTaaHHOCTb no/xnemt^i KOH0MCKa-

UMM. CaHKUMM MOTMaMpOBana TBM, MTO mom AeMTB/lbHOCTb HaHO-

CMT BP6A MHTapecaM HapoAHoA Pecny6nMKM BonrapHM.

>HanaK> AoaecTM ao Bauiero caeAaHMA. hto BonrapMH koh-

CTMTYUMOHHoe rocyAapcTBO, ynpaa/ineMoe aaKOHaMM, a h6 npM-

XOTRMM M KanpM3aMM aAMMHMCTpaTMaHNX HMU. Baiua MH6HMa

OTHOCHTenbHO Toro, BpoAHT I1M MOM AaMTanbHOCTb MMTapecaM

HPB. coBcaM HaAocraTONHO, MTo6bi n bbUi /iMUjeH 6onrapcKoro

ipaxuiaHCTaa. 3ty caHKUMio Momar Aarb TO/ibMO cyA, tab npo-

Nypop np6AbMa/if«aT o6aMHaHHa m tab m Mory aaiuMiMTbCM.

ToTOB a nK>6o«l mombht npM6faiTb a Co(t)M»o m noKaaaib ne-

paA cyAOM, MTO MOM AaMTa/ibHOCTb 0M3MKa, couMa/iMcia M nauM-

<t>MCTa H« TonbMo MTO Ha apaAMT MHTapecaM HPB, ho MCKmoHW-

TanbHO Heo6xoAMMa. MTo6fa4 npoaacTM npouecc AaMOKpaTM3auMM

M AaMM/iMTapMsauMM BonrapMM nan Momno 6onee 6biCTpo m

6onea paAMna/ibHO m mto6m mmm tenrapCKoA nayKM 6b<no noA-

HMTO awcoMO napaA mmpom. H na /laHMH, mto6w 6oMTbCM npeA-

craTb napaA rocyAapcraanHbiM cyAOM m nbiTarbCM yHpwaaTbCM

Tyr MAM TaM. yaama»o cyA HPB m npMMy c nonHWM yAoanarao-

paHMaM n»o6oA aro npMroaop, 6yAb on m HacnpaaaAnnabiM,

raapAO anaM, mto HacnpaaaAnnabiA npnroaop TMroTaar na nea

ocymAaHHbiM. a hba tbm. mto aro npoM3HOCMT. Ho ac/iM Bm

nMuiMia MaHM ao3MomHOCTM npaAcraTb napaA saMOHHMM cyAOM

a Co4>MM, SHasMT. cyA 6omtcm Mana.

C yaamaHMaM

CT90SH Map44H09
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KaKTO H OMEKBaX, Ha TOBH flHCMO HC nOJiyMHX HHKBKbB OTPOBOP, TbH KHTO, OMeBHHHO, &bJI-

rapcKHH cbn ce ynnauiH, Me Mora aa cneqena flenoro.

B &bJTrapcKOTO noconcTBo btjB Riewa, Kbflero BHHarH 6HBax jnoSesHo npHer, ToraBaiiiHHH koh-
cyji /aKo He Me JTbJKe naMerra, na HMe Hhmhtpob/ na moh Bi>npoc, p,ajm me &bm nycHax n,a

BJiesa B BbJirapHH aa aa ce 6opH 3a Bi.3BpTiuaHe Ha rpajKnancTBOTo, mh xaaa: "CTe^ane, He ch
xapqH napHTe h ne ch ry6H BpeMero aa xoflHui flo UparoMaH. lUe 6ifleiii BbpnaT."

ITpes oKTOMBpH-HoeMBpH 1987 noccTHX NtocKBa H MOH npH5rreji, aKaaeMHK CaxapoB, 3a na ce
yGeflH c OMHTe ch, ^e uieMeTHHH npouec na counajiHo, npaBOBo h ayxoBHo npeycrpoHCTBo b
CTpanaxa na cbBeTHxe e flencTBHrejiHa peannocT h cnea saBprbmanero mh b Abctphh noaaflox
CKpoMHa M0Ji6a flo ^fajirapcKoro oocojictbo BrbB BHena 3a BTj3BpuuaHe na rpaJnaaHCTBoro . HHKa-
KbB orroBop He nony^Hx, ho na Mowre HeKoincoKpaTHH 3anHTBaHHH npn nocemeHHH b nocancTBoro
H b riHCMa HacTOHmHOTKOHcyji, r-H CnaBMeB, kohto BHHara e H3KnKHHTejiHo Mun h Jio6e3eH klm
MCH, HeH3MeHHo MH oTroBapjflue I "MoJiCaTa e npenpareHa b Co^h. MaKaMe orroBop."

Cnefl KaTO roaHHa h Kycyp xaicbB orroBop He flcwje, sannrax r-H CnaBMeBa flann me ©bfla

iiycHaT aa BJieaa b BhnrapHH sa aa ycKopH H3pa6oTBaHeTO na orroBopa. TBrbpae &bp30 nony^HX
or r-H CnaBMeB aoKyMenr, Me &bJirapcKHTe "KOMnerenTHH anacTH" mh paspemaBaT fla nocemaBaM
CBoSoflHo BhnrapHH h npe3 cerrreMBpH Ta3H roflHHa saMHHax sa Co4n«.

Cnefl nocemeHHHTa ch npH HSKmcHHTejiHO JnoSesHHH, CHMnaTHMen h fleuoBH r-n ^Bop FlaHMeB b

KWHHCTepCTBOTO Ha IipaBOCbZWeTO H Ha KOHCyjTCKHH OTflejl BT>B BT>HUIH0T0 MHHHCTepCTBO ycTanoBHx,
Me MOfrra Man6a BboSme HHKbAe ne e saperncTpHpana , T.e., Me hhkoh, nsncbiae, no H5n<oe BpeMe
H e "flpacHan KH6pHTa". BnpBaM, flocHmaxe ce, Me as ne M05fcax aa pa36epa koh, Kb^e h Kora,
TIM KaTO onepauHHTa e 6Hna HSBrbpuieHa cnenBaHKH 3aBeTHTe na HSBecTHHH anrjiHHCKH necHO-
riHceu IDcjih: " M hc me yanae hhkoh jxe, Kora, Beanax ce H3flPHCKaji Henne hsikoh b i|b(})HajiaTa

pb«".

FocnoflHH riaHMeB mh Ka3a, Me no npHHunn ctw aMHHCTHpaH h Me xpaSBa aa. noflaM othobo
M0Ji6a, TbH KaTO OT CTapaxa HHMa hh noMen hh cjiefla. 'T-h FlaHMeB, otpobophx, b »HBOTa ch
CbM no^an 5,(X)0 KajiGH, moji6h h 3aHBneHHH, T.e. na BceKH tph jxena ot jkhbotb mh cpe^Ho no

eflHa. Me kcjiko My e aa noaaM neT-xHJi5viH-H-m>pBaTa." H ce 6pbKHax p.a ch HSBaaa ot w¥D6a
BeMHo-HHiiiemaTa nncariKa, th, NotnaTa, nanH HHKora He sacbXBa. "A-a-a, ne, otpoboph r-H

riaHMeB. me ce KaMHTe na BJiaKa h me naeTe btjB Bnena, KbfleTo me h nofla^eTe. npneMHOTo
BpeMe Ha hocojictboto e or AeceT h nonoBHHa pp HOHHance h nHTHance." "M cjiea Tosa, aann-
Tax, Bnena nocpeflCTBOM BtTpemHoro. .

." "He. OocpeflCTBOM BT^nmHOTo." "TlpocTeTe, nocpefl-

CTBOM BTjHmHOTO MHHHCTepCTBO, me HpCnpaTH M0n6aTa B CO^H?" "TOMHO TaKa." "H MOJlSaTa MH
«e flonae npn Bac?" "Tomho TaKa, npn Mene." 'T-h FlaHMeB, Kasax, 45 roflHHH BeMe, anae jxa

He 6pc»iM roAHHHTe ot nbpBOTo, btopoto h tpctoto uapcTBa, &hnrapHTe BMecTo aa xoaht aa
6epaT flOMaTHTe, fla CKy6HT MyKyn^ypa h aa npycaT cjiHBHTe ce pa3TaKaBaT ot e^HO yMpe^Kae-

HHe BTbB opyro aa no^asaT moj76h, JKajT6H h sasmnjiHHH. Or TaKOBa pasTaKaBane npenjiKaxMe
TpaMBanre h aBTo6ycHTe b rpaaoBeTe, a HHBHTe, nacTGnmaTa h jmBazmTe onycTHxa. TaKa hjih

HHaMe, o6aMe flo cera Bce naK pa3TaKaBaHeT0 CTaBame b paMwrre na ;ibp»aBaTa. Ho cera b

npoueca na HamaTa &hnrapcKa nepecTpwKa aKo noMHCM aa pa3TaKaBaMe rpajKnanHTe aa nooa-
BaT MOJiSHTe, )Kaji6HTe h 3aHBJieHHjrra no eBponencKHTe h apyrn ctojihuh, to me nperwiKaMe
BjiaKOBeTC H caMoneTHTe no uejiHH cBsrr h ne caMo cejiaTa b BtJirapHH me onycTejrr. He e jih

HCHo H Ha neT-roflHrnno AeTe, Me nan pa3yMHOTo e aa ceana fla Hannuia TyKa Mon6aTa h fla Bh

« flaM B pbueTe? OcTaBeTe MoeTo BpeMe, neTO me ro ry6yi aa 6hh nbT ao Bnena, ho na kqjiko

&hnrapcKH AHnncMaTH h MHHHCTepcKH MHHOBHHiiH me cnecTHM BpeMeTO H ycHJiHjrra 3a na &bflaT

BJiojKeHH B Apyra Hapoflonojiesna achhoct." "Ybh, pasTBopn pbue r-H FlaHMeB, c ycNUBKaTa na

yMCH MOBeK, KasBama 'pasGnpaM Bh nairbJiHo h cbM cbrjiaceii c Bac*, ho kbkbo aa npaBH: Ta-

KHBa ca npeAnHcanHHTa , pa3nopefl6HTe h nncTpyKUHHTe HflBamn ot BHCUWTe HHcraHUHH."

•'Amh aKo H T03H HbT Mon6aTa mh He me Mo«e aa aoiiae ot Bnena ao Bauarre pbue. Toraea,

aanpiTax, Kanso aa npaBHM?" "Anw me noaaneTe tpcth nbT... TpeTHH nbT cnrypno me aofia^.

hue HajiH B Abctphh )KHBeeTe?" "Ha, b Abctphh." "A b Abctphh Hajm neMCKH roBopHT?" "J5a,

BHKaM, HCMCKH." "A HeMUHTe He KasBaT JIH Alle guten Dingen sind drei?" "Ka3BaT." "Amh

ToraBa?"

FlpeA Ta3H Hec-biqjyiiMMa jioraKa ne mh ocTaBame unmo fflpyro, ocbch aa ce MCTHa b 12 nyna-

Hyjia Ha OKUHfleHT cKcnpec.

Cnefl ncT-MacoBa /xpeMaHe na 3arpe6aMKaTa rapa, nonewe oKunneHT-CKcnpeca /MaMKa hm na

TypuHTe!/ Me ycnji Aa HanpaoH Bprb3Ka c BHCHCKHfl BJiaK, cmrnax SAarononyMHO BHena h no-

AaAox na 9 oktombph b hocojictboto b onpeAejienoro iipncMno BpeMe Man6aTa, KooHe
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or KOHTO npHJiaraM.

Ha 2 HocMBpH nanyMHX or KOHcyna, r-H CnaBMCB, hhcmo, Korae or Koero ctmo npHnaraM.

Bacra, yeamaeMa r-wa /lacKanoea. BACTA!

KoraTO mh ce oTHeMame rpa^raaHCTsoTo hhkoh hc Me nonHra KaKBo mh e jwothoto cbCTOHHHe
H jxamni HMaM KsapTHpa. As He ch BrbscTaHOBHeaM 3ary6eHo rpaxmancTBo, a hckom aa mh ce
btjphc rpajiwaHCTBOTO , Koero HeaaKOHHo n« 6euie OTHero. BMHaxa aa JMuaBaHero mh or rpajmaM-
CTBO e Ha flipwasaTa h zibp)KaBaTa, aKo fleHCTBHTenno HCKa aa crane npaBosa ;ibp«aBa /a jjbip-

xaBara, b cnyMaa, ctc BkE!/ TpH6Ba CAMA aa nonpaBH rpeiuKara ch.

B cJiyMaH, qe BHe CMHrare, qe clm Shh saKOHHo jiHuieH or rpa^KaancTBo , mojia aa mh npcA-
CTaBHTe ToqHo eyKBaxa na aaKona, kohto chM npecTbroin, h c KAKBA M05I ilHIHOCT.

BHe CHrypHo me Ka^ere: '•Kai^HSH. NfruiHOHH 6Hxa paacTpejiHHH , 6e3 Aa hm ce Ka3Ke eflna

flyMa 3a iokbo ph pascTpejiBaT , toh ceflHan Aa nnra, 3aino 6Hn JiHuieH or rpajnAancTBO." r^aa
CTe, r-)ica iJacKanoBa, Aa He KanpnsHHMHM.

06pbmaM ce kua Bac b AHwre Ha peuwrejiKH npoMeHH b couHajiHo-oGmecTBeHHH )khbot na co-
UHajiHCTHqecKHTe CTpaHH. Hobo bhho b crapn MexoBe He ce HajiHBa. Jla cjiojkhm Kpaft ne caMo
Ha OesqoBeqHero, na HcecTOKocnrre h na SesBepnexo b &bJirapHHa, ho h na ewpoKparnqHaTa
mynamHHa, Kosrro khto qepBoroqHHa vasitma crpaAaxa na Haiuaxa AbpjicaBa. Wl

MHoro Ao6pe snaere Bne h tcsh, kohto ca oKono Bac, koh cbM, KaKBo chM h koh h samo mh
Seme othcji rpa^KaancTBoro. Mojih Bh, &bAeTe pasyMna h mh BrbSBbpHere rpajnAancTBoro , Kaicro

TOBa noAo6aBa na MHHHCTbp na npaBocbAHeTo Ha npaBosa Abp)KaBa.

B cjiyqan qe Bne oxKajKCTe, nnn npoAbJcrarre sa ncKare or Mene Aa Bh npeACTaBH yAOCTose-
peHHe or apMencKHH non, qe ne ctM KaMHJia, npeAHBHBaM hck ciphmo AbpwaBara 3a nesaKonno
OTHeMane na rpa^^AancTBo h na HMora mh b Co^mh.

Mcjifl Bh b TaKbB cjiyqaH Hafl-yq-THBo Aa nasHaqHre cbAe6H0 paarneimaHe na moh hck chphmo
AbprnaBaxa h Aa Me yseAOMHre sa achh na npoueca. Die ce samnmaBaM caM, TbH KaTO na Gwi-
rapcKHTe aABOKaTH me hm ca HyjKHH ome toahkh 3a Aa ce nayqaT Kan ce 3amwuaBaT ACJia na
rpajKAaHHTe.

McjiH Baunfl OTPOBop, kohto BHpBaM HflMa Aa saicbcnee, Aa &tAe noATOicaH or Bac mwHo.

HcKpeHHO Baio

Cjl<f^
Cre^BH MapHHOB

m. ripHJiaraM Mojrra KHHra H3bIiH, CATAHA! sa Aa BKAHre KaKBo n« e hmothoto CbCTOHHHe h
MeceqHHH aoxoa. Occm roAHHH clm kohjip b eAHH jDCbp, OT HHKaKBa HHCTaHUH5i He CbM no-

AyqHJi JicB 3a MOjrra eKcnepHMeHTanna , TeopexHqecKa , HSAaxejiCKa h opraHH3auHOHHa AennocT,
HO yciiHX Aa H3BeAa ^hnrapcKara 4n3HKa na cBexoBnaTa cuena h KoraTO no CBCTOBunre nayqHH
KOHppecH ce criGMenaBa jwcto MARHIOB, na jKajiKure aniimaHHOBH ennroHH w^ xpenepar MaprnHKHrei
H nnrMeHTe cTHniaxa ao raM, qe c 6ejie3HHUH Ha pbuere Aa Me H3Be)KnaT ot KOHrpecHTe.

KcHDifl Ao:

1. 3aMecTiiHK-N«HHcnipa Ha npaBocbAHcro, r-H H^miM OfoiwenoB.
2, KoHcyjia na HPB btjB BHena, r-H B. CnaBqeB.
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STEFAN MARINOV Dr. E. Panarella
Morelknfeldgasse 16 PHYSICS ESSAYS

A-8010 GRAZ - AUSTRIA Nat. Research Council

15 November 1989 S°°'"
100, Bldg. MIO

Ottawa
Ontario KIA 0R6

Dear Dr. Panarella,

I read very attentively your letter of the 31 October and the referee's comments
on my paper

ABSOLUTE AND RELATIVE NEWTON-LORENTZ EQUATIONS.

I do not see how can I revise my paper in the light of the referee's conments, as
he does not present some particular and well defined suggestions. The referee thinks
that my whole theory is wrong, that there is no absolute space and that the electro-
magnetic effects depend only on the relative velocities of the interacting particles.
I CANNOT revise my paper to satisfy the referee as I sustain EXACTLY THE OPPOSITE,
namely that my theory is right and present space-time physics, called generally "the-
ory of relativity", is wrong, that an absolute space does exist (I have measured a

couple of times the velocity of our Earth with respect to this absolute space) and
that the electromagnetic effects depend NOT on the relative but on the absolute velo-
cities of the interacting particles. And I present EXPERIMENTS which confirm my con-
cepts showing the intenability of the relativistic concepts.

Concerning the experimental evidence for my concepts, the referee presents the
following objection:

He (i.e., Marinov) offers the experimental work of Kennard which is 70 years
old and hence unreliable...

Thus the referee raises doubts whether Kennard's experiment was well done. Well.
Let us accept the doubts of the referee. I like VERY MUCH doubting people and Descartes
credo "doutes en tout" is my own credo. But let us throw a look at Kennard's experi-
ment (put by the relativists under the rug) considering it only as a Gedankenexperi-
ment (see the first figure beneath). According to this Gedankenexperiment:

a) If the wire b-bg will be rotated between the two wires of the double concentric
loop in which certain current I flows, then an induced electric tension will appear
between the extremities of the wire b-bo-

b) If the double circular loop will be rotated, then tension in b-bg will be not
Induced.

c) If wire and loop will be rotated together, then the same tension as in the first
case will be induced.

These are MY predictions (and the results of Kennard's experiment).

WHICH ARE THE PREDICTIONS OF THE REFEREE? I beg the referee to give his OWN predic-
tions, but I AM SURE that he will NOT give them, as if the referee will begin to

ruminate over this experiment, then in 10 minutes he must come to the conclusion
that relativity is a wrong theory and that I am right (and Kennard too).

The referee writes:

Regrettably, I do not have time to engage in a lengthy correspondence with the
author if he disputes my comments...

I do not like to go in a "lengthy correspondence". I only ask for the referee's
predictions in Kennard's CHILDISH experiment. If the referee will refuse to give his

predictions (and I repeat once more that he WILL REFUSE), I think, dear Dr. Panarella,
that you have to disqualify your present referee and to search for another one.

To show that Kennard's experiment is VERY IMPORTANT, I reproduce on the next page
the letter of Dr. Kurti , the previous Editor-in-Chief of EUROPHYSICS LETTERS, of the
9 January 1989 and my comments.

Dr. Maddox did not publish his "Christmas puzzle" on the 22 December 1988. In let-

ters, telefaxes and phone calles (the letters and the telefaxes are published in

TWT-V and TWT-VI) Dr. Maddox promised to publish the puzzle first for Easter, then
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for Whitsun, then for Mary's Assumption. Now Dr. Maddox gives me the solemn promises

that the puzzle will appear again as a "Christmas puzzle" on the 21 December 1989.

I can put 10:1 that Dr. Maddox again will be afraid to publish the puzzle, as he

knows pretty well that after its publication the theory of relativity WILL BE DEAD.

I send back the copy of my above mentioned paper begging you to publish it

and then to continue with the publication of my other articles which present ex-

perimental violations of the principles of relativity and equivalence, of Newton's

third law and of the laws of conservation of angular momentum and energy.

I beg you to acknowledge the reception of this letter and then in due time to in-

form me about your final decision. ^ ..

Sincerely yours: j* i/UMW S. Marinov

UNIVERSITY OF OXFORD

^mi DEPARTMENT OF ENGINEERING SCIENCE
Amm/ Addrns: Depafimciit of Enginmint Science, Pvkt RoMi. Oxford OXI JPI

reir/*(m. Direct Ud.: (0M5)273IIJ Teix M»S Nudo. O FAX +44 865 2 72400
Swilckboud (0U5) 273000

Profcuor N. Kurti, C.B.E.. F.K.S.

Dr. Stefan Marinov,
Morellenfcldgai**,
A-8010 CRAZ
AUSTRIA.

9 January 1989.

Daar Dr. Marinov,

Mr*. Bouldin

t^

Mr*. Bouldin of tb^^uropaan Pbyaical Society baa aant« • copy of your letter to her dated 22 Deceaber 1988. Tou
mention^rticle by Dr. Maddox entitled "Cbristaas purile" vbici
appearefc^ "to-day in NATURE", Cou(d you pleaae aend ae tbe full
ref erenc^i.e. date of iaaue and >age nuaber.

Youra aincaraly,

M. Kurti.

Marinov's note , (see also Marlnov's letters to Dr. Kurti
and Dr. Maddox of the 13 January 1989).

During i^y visit In London on the 14 and 15 December 1988,
Dr. Maddox promised me that on the 22 December he will pub-
lish under the title "Christmas puzzle" the figures given
here on the left side which were published 1n ray 3-pages
paid advertisement "Marinov to the world's scientific con-
science" In NEW SCIENTIST. 112. 48 (18 December 1986) as a

"Christmas puzzle" for the scientific year 1986.

In the first experiment there Is a double circular wire
forming a loop alona which a constant current flows and
a radial piece of wire placed between both circular wires
of the loop whose middle radius R Is much bigger than the
length of the wire b-bQ. The experiment of Kennard (Phil.
Mag., 33. 179 (1917)) has shown: l)1f rotating the wire.

a

tension will be Induced In It. 2} If rotating the circular
loop, no tension will be Induced In the wire. 3) If rotating loop and wire together the
same tension as In the first case will be Induced.

Now I am asking which will be the Issues of the second experiment consisting of a very
long rectangular loop In which the same current flows and In which a wire with the same
length 1$ placed for the three cases: 1) motion of the wire. 2) motion of the loop.
3) motion of the loop and wire together. I affirm that the answer of any normally thin-
king child will be as for the first case. Thus any child older than 12 years solves this

"puzzle" In a minute giving a kick to the idiotic Einstein theory, as THERE IS NO PUZZLE I

And here 1$ the end of my LETTER TO THE EDITOR of NEW SCIENTIST of the 9 March 1987:

An old man. presenting himself as an eternal student, visited once Einstein late In

the evening and drew the enigmatic figures shown above asking for the predictions of the

iestro. but because of the late hour promising to pass for the answers the next day.

This strange eternal student has. however, not appeared anymore, and Einstein, like

Mozart after the visit of the old man ordering him a requiem, had have the feeling that

he has been visited by the merciless fate.

Einstein. Maddox. Kurti and tutti quanti are puzzling when giving the third answer In

tht second experiment: Motion of loop and wire WITH RESPECT TO WHAT7i7l
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PHVSICS ESSAYS

AN INTERNATIONAL X)URNAL DEDICATED TO FUNDAMENTAL
QUESTIONS IN PHYSICS

Editor:

E. Panarella

30 November 1989

PE1784/KLA
Dr. Stefan Marinov

Institute for Fundamental Pfiysics

Morellenfeldgasse 16

A-8Q1Q GRAZ
AUSTRIA

Re: Manuscript: ABSOLUTE AND RELATIVE NEWTON-LORENTZ EQUATIONS. t)y Stefan

Marinov, submitted for publication in Physics Essays (received 9 March

1989).

Dear Dr. Marinov:

i received your letter of 15 November 1989 and am pleased to inform you that, based on

the strength of your arguments and on the conviction that you have in your ideas, I am willing to

accept your paper for publication in "Physics Essays".

However, as I mentioned in one of my previous letters to you, I am disturbed by the tone

of the language that you use in your article. Such ton<^nvites a reader to reject your arguments,

rather than accepting them. For this reason, I cannot accept your paper unless it is written in

the standard language adopted in the physics literature.

I have taken the liberty of indicating in the enclosed copy of your paper what I would

like to seorevised and how I would like to see the revisions.

I hope that you find my suggestions for revisions acceptable and modify the paper

accordingly. Since I would like this process of revision to remain under a tight schedule, I

would therefore like to have your revised manuscript, in triplicate, back to me by 28 Januarv

199Q at latest.

As you see from the suggested revisions, I have not touched at all or modified the strength

anc^r the means of your mathematical and physical arguments. I have just revised the tone of

your language in order to have your paper more easily accepted by the physics community. I

hope you will offer me your cooperation in this process of revision and improvement of your

paper. Thank you.

Sincerely yours,

E. Panarella

EP/kIa
c/o National Research Council, Rm. 100 Bldg. MIO. Ottawa. Ontario KIA 0R6. Canada

Tel: (819)770-0477. Fax: (819)770-3862

Marinov 's note . In a letter of the 19 December 1989 I thanked Prof. Panarella for

his scientific courage by having accepted my paper for publication.

I revised my manuscript exactly according to his suggestions. The re-

visions can be seen by comparing the article published in PHYSICS

ESSAYS with the article published in TWT-IV, p. 101.
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PHYSICS LETTERS A
PROFESSOR J. P. VIGIER ^^ I '' /S3
Vnivfrsiii Pierre el Marie Curie

Centre National de la Recherche Scienlifique

Laboratoire de Physique Thiorique

iHstitut Henri Poincar^

tl Rue Pierre el Marie Curie \/ I O O ^ /V
75231 Paris Cedex 05 Y * ^^ U ^
Tekphone (14) 336 2525 ext. 3776/82

TeUx: UPMC Six 200 145 F

DeorZ)/' \^a<A^ir\jSrJ

The response of the refereeCs) to your paper is negative (copyCT««l^

enclosed). I regret thot I om unoble to accept your paper for publicotion

ond return your monuscript herewith.

Yours sincerely.

J.P. VIGIER

Editorial note . Marlnov's answer to the above letter 1s given In his letter of the 7

December 1989. The paper rejected by Prof. Vigler is published In
TVIT-IV. p. 118.

NORTH-HOLLAND PHYSICS PUBLISHING it P.O.B. 103 -k 1000 AC AMSTERDAM -k THB NETHERLANDS
CabkM: ESPOM Amslerdam— Telex: 10704 espom nl— Tetephem: 020 • S8629 11
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PHYSICS LETTERS A

Ref. Nr. V 1209 a

Comments on:

THE DEMONSTRATIONAL MULLER-MARINOV MACHINE
by Stefan Marinov

The Muller-Marinov machine is an ingeneous device intended
to duplicate all the phenomena which can be produced with
the Faraday disc, and homopolar machines in general. The M-
M machine does not appear to reveal any new and unexpected
effects. As the title of the paper indicates, Marinov proposes
a demonstration for students. Whether this is of interest
to readers of Physics Letters A has to be decided by the editor.

The operation of the machine as a generator is fully in accor-
dance with Faraday's discovery. The induction of the e.m.f.
depends solely on the relative velocity between the two parts
of the electrical circuit. The relative velocity of the magnet
with respect to either part of the electrical circuit does
not influence the induced e.m.f., so long as the geometry
of the magnetic field remains unchanged.

I do have a question regarding the operation of the machine
as a homopolar motor. In the case of the Faraday disc, the
presence of the magnet is essential for the generation of
the motor torque. It is not clear to me, however, if the M-
M machine really requires the magnet belt to produce relative
rotation between shaft and sticks. My doubt arises from the
fact that Marinov himself demonstrated the rotation of a "ball
bearing motor" which did not posses an external magnet. Hence
for the homopolar motor demonstration to be convincing, 'the
author will have to show that the motor will not rotate when
the magnets are removed.

There have always been problems with field theoretic explana-
tions of homopolar machines. Most textbooks on electromagnetic
theory avoid the problem altogether. Here Marinov could make
an original contribution. Unfortunately he mixes field quanti-
ties, like the electric field intensity, with the action at
a distance parameter of the magnetic vector potential (Aharo-
nov-Bohm effect). He also fails to give clear defini-
tions of the all important relative velocities.

It is an experimental fact that electromotive forces in metal
do not produce mechanical (ponderomotive) forces. Therefore
Marinov is wrong when he attributes a ponderomotive force
to his equ.(l). This equation has the dimension of volts per
meter, which does not involve ' newtons '

.



- 306

PHYSICS LETTERS A
PROFESSOR V.M. AGRANOVICH

InstitMl* of Sptttrotcopy

USSR Academy rf Seieneet

TVoUsk

Maaeow 142092

VSSR

STiiPAN MARINOV

Morellenfeldgasae 16

A - 8010 Graz - AUSTRIA

5 AeKP'^pH 1989 r.

Pjiyf^oKoyBa^aeMNJ^ rocnoflmi MapHHOB»

HecTHo roBopfl, h 6v.}{ HecKOJibKO yAHBJieH, cHoea nojiy^HB

BamH CTaThiT. fl nojiaraw, Bh noHHMaere, ^to mom bo3mo«hcx;th KaK

pe^aKTopa HaxoAHTb nojpcoj^nijwx peueHseHTOB ji^in Bamwx CTaTeW

orpnHJTOeHH, Mhg npeAf^TasjineTCH , tiTO cboh pecypcu a Hctiepnan.

no3TOMy, yam Ka«eTCH, BaM Jiymne BnpeAb He nanpaBJiHTb mhr Banmx

pa6oT - fl BaM noMOtib pee nvneu He Mory.

fl BWKy, trro Bh HaxoAHTe BOSMOKHOCTb ny5jiHK0BaTb cboh CTaTbH,

H TaKHM ortpaaoM peayjibTaTH BaraHx pa6oT aoxoaht ao uejiOBewecTBa, (

KOTopoM Bh TaK ne^eTecb.

Manan Baw AO(5poro SAopoBbH,

HcRpeHHe Bam,

npo$eccop B.M.ArpaHOBHtj

Editorial note. With the above letter Prof. Agranovich answers Marinov's letter of

the 25 June 1989 published in TWT-VI. p. 318.

NORTH.HOLLAND PHYSICS PUBLISHINO -k POB. 103 -k 1000 AC AMSTERDAM ^ THE NETHERLANDS
CMe$: ESPOM Anwtcrdam— Tekx. 10704 opom nl - Ttkphom: 020 • St6» 1
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STEFAN MAFJNOV " ^°7 "

„.,„„..
Morellenfeldgassc 16 P>^Of. J. P. Vigier

A-8010 GRAZ — AUSTRIA PHYSICS LETTERS A
Institut Henri Poincare

7 December 1989 11 Rue Pierre et Marie Curie
F-75231 Paris Cedex 05

Dear Prof. Vigier,

Thank you very much for your letter of the 30 November, although the rejection of my
paper V 1209a entitled THE DEMONSI^ATIONAL MOLLER-MARINOV MACHINE and the confirmation of
the rejection of my papers V726a, V727a, V791a was, of course, not pleasant for me.

I do not accept the referee's criticism on my paper V 1209a but I do not ask for a re-
vision of your decision, as such a request, I am sure, will not receive satisfaction.

Nevertheless I present my objections to the referee's comments as I always do (at
least for my own satisfaction).

I give my answers and comments to all 5 items of the referee.

1. The title of the paper does not show that the demonstrational Muller-Marinov machine
is destinated only for students. It is destinated first of all TO THE PROFESSORS, as the
professors do not know about the existence of the motional -transformer induction and
for this reason the professors cannot explain why the effects on the rotating Faraday
disk are such as they are. Thus, I think, my paper will be of interest for the readers
of PHYSICS LETTERS. — The referee writes that the Muller-Marinov machine does not re-
veal any new and unexpected effects. This is not true. If the referee has not read about
the effects which I have observed and if I have only described the machine, asking
whether when magnetic belt and sticks rotate together there will be electric tension
induced in the sticks, the answer of the referee, surely, will be "no". On the other
hand, for the case when the sticks are at rest and the magnetic belt rotates, the re-
feree will predict induction of tension along the sticks. To show that my predictions
are true, you. Prof. Vigier, can pose these problems to three of your referees who have
not read my paper and the answer of at least two of them will be as I predicted above.
Thus the Muller-Marinov machine does not demonstrate any new and unexpected effects
only to persons who know what a motional -transformer induction is, but for persons for
whom the effects depend only on the relative velocities of the body (as for your referee)
the effects are strange and unexplainable.

2. Faraday has explained the induction of electric tension in a wire by the number
of the "magnetic lines" which the wire cuts in a unit of time, and physics has accepted
and DOGMATIZED Faraday's WRONG concepts. Faraday operates only with the notion "magnetic
intensity" B and makes the calculation for the induced electric intensity from the for-
mula

^mt - ""B. (1)

where v is the velcoity of the wire. But at the case of the motional -transformer induction,
i.e., when the magnet moves and the wire is at rest, the formula for calculating the in-

duced electric intensity is not (1), where for v the velocity opposite to the velocity
of the magnet must be taken, but the following formula

E.ot-tr = (»-9'-«^)*- (2)

and in this formula we do not see the magnetic intensity B but only the magnetic potential
A produced by the magnet at the point of the wire's location.

When the magnetic belt in the Mliller-Marinov machine is at rest and the sticks move,
the induced electric intensity, obviously, will be calculated by formula (1). However
when the sticks are at rest and the belt moves, which formula is to be used? Again for-

mula (1)? Are not in this case the sticks cutting "magnetic lines" as in the first
case? - Yes, they are cutting magnetic lines. But tension IS NOT INDUCED. Why? - Your
referee cannot give an answer. Meanwhile in this case the induced intensity is to be

calculated according to formula (2) and it shows that the induced in the sticks tension
must be null

.

The relativists think that in the second case tension is induced in the circuit but
the tension induced in the sticks is equal and opposite to the tension induced in the

cylinder (see fig. 1 in my paper) and for this reason no current goes through the gal-

vanometer. Is the referee also thinking so? Yes, he surely is thinking so. But this is
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not true! MUller has done excellent experiments (see TVIT-II, p. 46) showing that in this
case no tension in NO PART of the circuit is induced. However if we rotate sticks and
cylinders TOGETHER, equal and opposite tensions will be induced in them (MUller has done
the relevant experiments). Thus not the cutting of "magnetic lines" is from importance.
And let me note that at the rotation of his cylindrical magnet about Its axis Faraday
once thought that the magnetic lines rotate with the magnet, once thought that they do
not rotate, and more than a century after Faraday's death humanity cannot understand
that there are no magnetic lines and that all effects in electromagnetism are to be
calculated by the POTENTIALS and NOT by the intensities.

And which is the opinion of the referee? Will the magnetic lines rotate with the ro-
tation of the magnetic belt or not? I know that your referee will not dare to give an
answer as he does not know what to say. Meanwhile the answer is: There are neither mag-
netic lines nor magnetic intensity. The calculation in the first case is to be done
not by formula (1) but by the formula

^mt - »'•"•«• (»)'

And if magnet and wire move together, the calculation is to be done by the formula

^-^mt* ^mot-tr
= '""°** * (v.grad)A. (4)

For this reason there IS induced tension in the sticks when sticks and belt rotate
together. Meanwhile the relativists, in such a case, predict NO TENSION.

The referee and any professor and student can persuade himself that the above formu-
las are the right ones^and not the idiotisms of relativity, by observing the effects in

the Mliller-Marinov machine. But as the referee has rejected the publication of this
paper, the relativistic idiotisms will be further taught in the schools and in the uni

versities.

3. I especially noted that in my Mliller-Marinov machine the ball-bearing rotational
effect will be neglected. But the referee doubts whether the torque in my machine is

electromagnetic, according to the theory presented by me, or it comes from the ball-
bearing effect, as he is not sure whether the predicted by me electrodynamic motor effects <

exist. Well. My ball-bearings were of bronze (taken from old nazi torpedoes) which I

have then gilded. Such ball-bearings have NO ball-bearing motor effect, as their surfa-
ces are soft (see TWT-II, p. 101). When the magnetic belt is removed THERE IS NO TORQUE.

4. The referee writes:

There have always been problems with field theoretic explanationsof homopolar
machines. Most textbooks on electromagnetic theory avoid the problem altogether.

You see. Prof. Vigier, the referee knows VERY WELL that something is rotten in the

realm of conventional electromagnetism. Meanwhile, 12-years old children, operating with
formulas (2), (3), (4) explain easily the induction and motor effects in all kinds of
electromagnetic machines. And I try to explain to the world the essence of electromag-
netism which my 12-years old pupils perfectly understand but the referee does not allow
to me to appear before the world's scientific forum.

I do not mix anything and I sustain and show by experiments that the POTENTIAL elec-

tromagnetic interactions are DISTANT INTERACTIONS and are to be calculated only by the

help of the electric and magnetic potentials and only IDIOTS can speak about the mystic

••propagation of interaction". The magnetic potential plays the same PRINCIPAL AND DECI-

SIVE role at the motional and motional -transformer inductions as well as at the Bohm-
Aharonov effect. There is absolutely no difference in the treatment of the magnetic po-

tential in classical physics and in quantum physics.
Then the referee asserts:

Marinov fails to give clear definitions of the all important relative velocities.

Meanwhile anyone who has read my papers and books affirms that I am the most clear

and exact physics writer in the world today.

5. In the last item the referee appears as a very BAD STUDENT. He asserts that with

formula (1) one has to calculate only induced electric intensity which generates cur-

rent but not kinetic intensity which generates ponderomotive push. Meanwhile the answer
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is the following: if v in formilila (1) is velocity of the wire, E is electromotive inten-
sity, if V is the velocity of the charges in the wire, E is ponderomotive (kinetic) in-

tensity. In the first case E has the dimensions "volt/m", in the second case E has the
dimensions"newton/coulomb". My 12-years old pupils immediately can show that

volt/meter = newton/coulomb.

If the referee cannot make this transition, I am unable to help him.

When I read the comments of the referees of PHYSICS LETTERS, I am asking myself: Can
Prof. Vigier not find referees for his journal between the students of the University
P. et M. Curie with good notes on physics and mathematics?

Dear Prof. Vigier, I submit now to PHYSICS LETTERS A the following two papers (which
I send in single copies, as I see that you send my papers only to one referee):

CALCULATION OF THE PUSHING FORCE WHICH ACTS ON THE AMPERE BRIDGE.

REPETITION OF WHITEHEAD'S EXPERIMENT FOR DEMONSTRATING THAT DISPLACEMENT CURRENT
IS A PURE MATHEMATICAL FICTION.

I have only one plea to you. When sending my papers to a referee, ask him to send you
a photocopy of his university dimploma and check whether he has good notes on physics
and mathematics.

Hoping to receive your acknowledgement for the reception of this letter and then in

due time also your decision on the submitted papers.

Sincerely yours.

Stefan Marinov

Editorial note . Prof. Vigier acknowledged the reception of the above letter with his
letter of the 11 December. At the date of giving this book for print
no other letter has come from Prof. Vigier.
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SIE^AH ^-A-T^TOV p^,. Robert Romer
r.'-HV'i^.h'j- :16 AM. J. PHYS.

A-8010 GRAZ — AUSTRIA
Merrill Science Bldg., Room 222

8 December 1989 Amherst College
Amherst
MA 01002

Dear Prof. Romer:

Thank you very much for your letter of the 1 August 1989 which I received in due
time, although the rejection of my paper "The demonstrational Mllller-Marinov machine'

was, of course, not pleasant for me.

I know VERY WELL the editorial policy of the AJP (in theory and in practice), as

in the last 20 years I have submitted to the AJP about 100 papers.

Now I submit to your journal my paper

MAXWELL'S BIGGEST LIE: THE DISPLACEMENT CURRENT.

Concerning space-time physics the attitude of conventional physics and of the AJP
is clear and definitive: light has the same velocity along all directions in a labo-
ratory moving in absolute space and the absolute velocity of the laboratory can be

not measured by carrying out experiments in the laboratory; neither a gravitational
acceleartion can be distinguished from a kinematic acceleration experimentally. I

affirm exactly the opposite and I have demonstrated this experimentally. Thus my
space-time papers are to be rejected by your journal AUTOMATICALLY.

Now I submit NOT a space-time paper. My present paper is dedicated to the displa-

cement current. Here the attitude of conventional physics and of the AJP are no

clear and definite: is there a displacement current or is there not? - The asser-

tion on Monday, Wednesday and Friday is "yes" and on Tuesday, Thursday and Saturday
"no". On Sunday sometimes the assertion is yes", sometimes "no".

I affirm on all days of the week that there is no displacement current. Thus now
according to the editorial policy of your journal, I hope, my paper will be not
rejected automatically and you will send it to a referee.

If the paper will be accepted for publication, certain "sharp" and colloquial
expressions can be substituted by more "soft" ones. The sentences where I speak abou'

violations of the principles of relativity and equivalence and of the laws of con-

servation can be simply omitted. Also the citations i^ German can be given additio-
nally also in English translations. And of course the title will be changed.

I beg you to acknowledge the reception of my paper and whether it will take the

AUTOMATIC hurdle.

Sincerely yours,

Stefan Marinov

Editorial note . The above letter is answered by the Editor of the AM. J. PHYS. with
his letter of the 2 January 1990.

The above mentioned paper under the title MAXWELL'S ILLUSION: THE

DISPLACEMENT CURRENT is published in the present volume (p. 40).
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GALILEAN ELECTRODYNAMICS
Box 251

Boulder. CO 80306

tet. 303-444-0841

16 December 1989

Dear Dr Marlnov:

Many thanks for your letter of 8 December. You are right,
I received your papers and did not acknowledge them. But then,
I am being showered with papers and I acknowledge nothing (until
reviewers force me into a definite refusal or acceptance)

,

because I am doing the whole thing myself, including printing and
binding, with no help whatsoever and on a shoe string — you
probably know the situation. I have to be impolite to get
anywhere at all. And I did — the first issue went out a few days
ago (the foreign "Printed Matter" mail even earlier) . Things are
not helped by the fact that this week I have to undergo an
operation from which it will take some time to recover.

Now about your papers. I must tell you quite frankly what
the trouble is. All five papers that you have submitted describe
and refer to your experiments. But I have been told by some of
your former friends that these experiments are in fact only
thought experiments, that you have never performed them, and one
of your former friends even claims that you have admitted as
much.

Since I know neither you or them personally, and have not
fully heard the story from both sides, I cannot and will not make
a judgement on the accusation itself. However, since your
experiments have not been replicated (even Silvertooth's
experiment takes good care not to have any moving parts on the
table on which the interferometry is performed) , I must at least
consider the possibility that the accusation could be true, and
the risk of ridicule — on top of all the other risks — is one
that a beginning new journal in this "maverick" class simply
cannot take, and I will not take it, or at least not until long
after it is well established.

Since you are an editor yourself, I do hope you will
understand my position.

Is "TWT" still being published? If so, I would like to
subscribe to it.

I was also very pleased that you are an old friend of the
Czech people, as proved by your expulsion in the 70s. I am,
naturally, very elated by recent events.

With best wishes for Christmas and the coming New Year,

Editorial note . Marinov answers this letter Yours sincerely,
with his own of the 16.1.1990.

Y^^ J^^«JLvx£M-

THE GOLEM PRESS
Box 1342

Boulder. CO 80306

Petr Beckmann

..
, .. .,.uj„u., DR STEFAN MARINOV

Ifyou value authority higher morfllenffldgasse 16
thanlhc experimental evidence, A-BOlo graz

DONT BOTHER to open this letter Austria
i
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Einstein-Laboratorium fur Theoretlsche Physilc

der Akademie der Wissenschaften der DDR
Direktof AkM ProJ. Dr. k;y.Cmult. H.-J. Treder

Herrh
Dr. Stefan Marinov
Morellenfeldgasse 16

A-SOlO Graz

Dsterreich
t506Capu.h.d.„l^. 12. 19C9
Am Woldrand 15/17

Sehr geehrter Herr Dr. Marinov,

anbei Ihr Manuskript "Tho Myths in Physics" zuruck. Ich bit to Sie,

meine Mitarbeiter und mich nicht mehr durch Ihre Zusendungon zu

beehren.

Hochachtungsvoll

Prof. Dr. rr. n.-3. Troder

AiiKltrlft; Aliad*ml« d«r WlsMnsdiaftan d«r DDR • Elnstvln- Laboratorium

Roto -LuxMiburg-StroB* 17 a • Potsdam 15 90

l/l6/4«F>>O037/39/M

Translation .

Dear Dr. Marinov,

herewith I send you back your manuscript "The Myths

in physics". I beg you no more to honour my collaborators

and myself with your submissions.

Sincerely yours.

Prof. Dr. Dr. Dr. Dr. H.-J. Treder

Editorial note . The above paper is published in TWT-III,

p . 59.
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STFT/W rTA'TirjflV Dr. John Maddox

^!-r-'!:nr:lJ''--i6 23 December 1989 NATURE

A-8010 GRAZ-AUSnUA ^ Little Essex Street
London WC2R 3LF

Tel. 0316/377093

Dear Dr. Maddox,

When I was in London in December 1988, you promised me that your "Christmas puzzle"

dedicated to the Kennard and quasi -Kennard experiments will appear on the 22 December
1988 in NATURE. It has not appeared. You promised me on the phone to publish it in the

first weeks of January, then in the last weeks of January, then in February, then in

March, then as an "Easter puzzle", then as a "Whitsun puzzle", then as a "Corpus Christi

puzzle", then as an "Assumption-Day-puzzle", then as "All-Saints-Day-puzzle".

Finally, when the year 1989 came to its end, you promised solemnly that the Christmas
puzzle for the scientific year 1988 will appear as a Christmas puzzle for the year 1989

on the 21 December. In November you said me on the phone that you have sent by post
the composed text of the puzzle, so that I can publish it in the seventhvolume of TWT

which had to be given to the printer for the first Advent day. Your letter did not come
and you said me that you will post the text a second time. Neither the second letter
came. Then you promised to send the text by fax. During the whole December your promises
in our every-day phone conversations were: "The text will be faxed this afternoon,
tomorrow morning, today before 12.00. etc." But the fax never came.

On Monday, the 18 December, you asserted on the phone that the puzzle will appear on

the 21 December. You confirmed this assertion on the 20 December (on the 19 December you
were ill) when NATURE was already printed. Finally, on the 21 December you said that

the puzzle will appear on the 4 January 1990.

As you see, I do not lose my psychic equilibrium and continue to phone you every day
once, twice, thrice and even four times a day. My phone calls to you in the last
10 years have surely overpassed the number 1000. Which is your opinion? - Are they more
than 1000 or less than 1000?

Why I do not lose my psychic equilibrium? - Because I know that you finally will pub-

lish your puzzle, and you will publish my discussion with Tiomno, and you will publish
the big paper which is with Mr. Wenz composed and ready for print since my visit in

June 1988.

The scientific truth. Dr. Maddox, can be suppressed by "secur1tate"-methods only for
certain time, not for ever.

You said me yesterday on the phone that you have not published the puzzle on the 21

December as you were not satisfied with the presentation and you wish to write a new
text. That's very good! I said you that I shall help you, so that in the last minute you
can jump from the Einstein train on Marinov's train and appear before the world as one
of the cleverst physicists.

I send you the paper of W. Rindler published in the AM. J. PHYS., 57, 993 (1989), my
letter to the editor of the AM. J. PHYS., and my additional comments. Read all these ma-

terials attentively (read only the first two sections in Rindler's paper, as the other
two are a pure scNzophrenia) . Then write your puzzle not as a puzzle but as a paper of
a man who finally has understood all these trivialities which my 12-years-old pupils
perfectly well and without any efforts understand.

I am awaiting to receive by fax the composed text of your no more "puzzle" but "reve-

lation" in the first days of January and to see the paper published in the 4-January-
issue. I shall give my TWT-VII for print on the 8 January and I hope to have your faxed

text before that date.

I have endured years to hear your every-day false promises. And I was always aimable
and kind to you as, I must confess this, you also were. I hope that finally you
will reward my loyalty and friendship with deeds.

Be clever and send me t 60 in cash in a registered letter, so that I send you volumes
V, VI and VII of THE THORNY WAY OF TRUTH. You can see there amazing things .

Wishing you a happy New Year,
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ANNALS OF PHYSICS

Editor-in-Chief:

HERMAN FESHBACH
Department of Physics, Room 6-316A
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

Assistant Editors:

HENRY EHRENREICH
ROMAN W. JACKIW
ARTHUR M. JAFFE
WILUAM H. PRESS

Founding Editors:

PHILIP M. MORSE
BERNARD T. FELD
HERMAN FESHBACH
RICHARD WILSON

December 26, 1989

Dr. Stefan Marinov
Morellenfeldgasse 16

A-8010 Graz, Austria

Publisher:

ACADEMIC PRESS, Inc.

Harcourt Brace Jovarxjvlch Building

1250 Sixth Avenue
San Diego. California 92101

Dear Dr. Marinov:

I am sorry to have to inform you that the editorial board has decided not to

accept your manuscript, "Violations of the Laws of Conservation of Angular

Momentum and Energy," which you kindly submitted to the ANNALS OF
PHYSICS. The number of pages that ANNALS publishes each year is limited

and the number of papers submitted is increasing considerably. We find no
evidence that your paper is incorrect, but must reject it on account of limited

space.

Thank you for having considered us for this paper, which *Ve are returning

to you enclosed.

Sincerely,

Herman Feshbach
Editor

HF/eos
Reference 62291
Enclosure

Marinov's note

Dear Herman, you found no evidence that my paper is

incorrect and nevertheless you declined publication.
Meanwhile in my paper I report on violations of the

laws of conservation and if my report is correct, then
this is the biggest discovery in physics. Thus I remain perplexed which noble animal

to stick on your letter: the frog or the ass, the frog or the ass? - Oh, yes - BOTH.
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AMERICAN JOURNAL OF PHYSICS

Robert H. Romer, Editor

Mark D. Semon, Assistant Editor

Karla Keyes, Assistant to the Editor

Merrill Science BuUding, Room 222
Box 2262

Amherst College
Amherst, Massachusetts 01002

(413) 542-5792

January 2, 1990

Dr. Stefan Marinov
Morellenfeldgasse 16
A-8010 GRAZ
AUSTRIA

Dear Dr. Marinov:

After carefully studying your manuscript, "Maxwell's Biggest
Lie: The Displacement Current" we regret to inform you that it
is not appropriate for publication in the American Journal of
Physics . As stated in our Statement of Editorial Policy,
published in the January issue of each year, AJP can only
consider for publication papers dealing with concepts accepted by
the general community of physicists. New ideas, theories, and
speculations must first appear and be debated in journals devoted
to the frontiers of current research. Since the material
presented in your manuscript falls into this category we cannot
consider it for publication, and we advise you to seek a more
appropriate forum.

Sincerely yours,

Mark D. Semon

Editorial note . This is an answer to

Marinov's letter of
8 December 1989. The above mentioned
paper is published on p. 40 of this

book.

I
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ACTA PHYSICA POLONICA
Reymonta 4

30-059 Krakow, Poland

tel. (48-12) — 33 63 77 ext. 574

Krak6w. dnia 2. ...01.^1 990

C/ao

Dr Stefan MARINOV

Institute for Fundamental Hiysics,

Morellenfeldgasse 16

A-8010 GRAZ, Austria

Dear Dr Marinov,

your paper "Ph;ysical Essence of the Maxwell- Lorentz

Equations" has been rejected, I wish to reiiind you that the

decision of the Editorial Coamittee to ston all correspondence

with you is final.
Sincerely yours

/Prof, dr Andrzej Staruszkiewicz/

Ot/VU^ V\/^^-^ '«-'</sO (—y

AMERICAN JOURNAL OF PHYSICS

Robert H. Romer, Editor

Mark D. Semon, Assistant Editor

Karla Keyes, Assistant to the Editor

Dr. Stefan Marinov
Morellenfeldgasse 16
A-8010 GRAZ
AUSTRIA

Merrill Science Building, Room 222

Box 2262

Amherst College

Amherst, Massachusetts 01002

(413) 542-5792

January 9, 1990

Dear Dr. Marinov:

I write in connection with your recently submitted Letter to
the Editor "Relativity and Electromagnetism" . 1 have explained
to you before that we are not interested in publishing papers
that criticize or attack well-established theories such as
relativity and Maxwell's electromagnetism. Such papers are more
appropriately submitted elsewhere, and this has been explained to
you before. It is also stated clearly in our Statement of
Editorial Policy.

You seem to take great pleasure in having your papers turned
down by AJP. In the future, if you choose
inappropriate manuscripts to this Journal,
are of course free to do, but you must not
further time acknowledging papers that you
inconsistent with our editorial policy.

Editorial note . Marinov answers this letter with
his own of 26 February 1990.

to continue to submit
that is something you
expect me to spend
know to be

Sincerely yours,

Robert H. Romer
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^^^Ji^F:^^^ ifi .l.n.iarv 1990 GALILEAN ELECTRODYNAMICS f
MoreUcnfcldfcassc 16 16 January 1990

A^OIO GRAZ - AUSTRIA fd xG Box^251

Tel . 0316/377093 CO 80306

IDear Dr. Beckmann

Thank you very much for your letter of the 16 December 1989, although. I must confess,

the reject^onro?. better to say. the "temporary ban" of my submitted papers was not plea-

sant for me.

Mv Daoers are put under such a "temporary ban" not only in your journal. Other journals

which RaJl done tKe same are: NATURE (Dr. Maddox). where the COMPOSED paper can be seen

in TWT-III. FOUNDATIONS OF PHYSICS Dr. van der Merwe). JOURNAL OF PHYSICS (Mrs. L. Ri

chardson PHYSICS LETTERS (Prof. J. Vigier). NUOYO CIMENTO (Prof. R. Ruffim). The rest

ff JSe ph;sics ournal in the world either do not wish that I submit papers to them or

JysteLtically reject my papers or do not answer my letters at all (see the relevant do-

cuments in TVfT).

Before to begin publishing my papers, you (as well as the above mentioned editors) wish

to know whether my experiments have been done indeed and whether they have given the re-

sults reported by me Shich seemto be very strange. I think that this can be established

ONLY BY PUBLISHING MY PAPERS. If my papers remain unpublished, then only '^""^o^'^^"" ^;'^^""

late in the world (they circulate since 15 years) that my experiments have been not done.

But rumours create only confucion. nothing else. So you write:

I have been told by some your former friends that these experiments a^
i-J ^l^t onl

thought experiments, that you have never performed them, and one of your former

friends even claims that you have admitted as much.

If, however. I should ask that you tell me the names of these my "^?"^r/^^^"j!"».^°"
will not divulge them. Can science prosper in this way? Is this a scientific GLASNOST?

On the other hand, almost all my experiments are CHILDISHLY SIMPLE Yo" know very well

that I earn my bread as a groom and that I finance my whole experimental, theoretcal.

editorial and organizational activity by my OWN MONEY. No scientific institution in the

world has given le during whole my life a single cent. Thus, as my experiments are so

simple, is it no more logical to publish the reports on my experiments ^nd to address all

my present and fomier friends and adversaries with the invitation: show whether Marinovs

experiments are right or wrong? - Physics is neither theology nor arts. In physics there

is an undisputable judge who decides who is right and who is wrong: the experiment. And

this affirmation is also the leading maxim of your journal.

But experiments can be repeated and evaluated only if the information on these experi-

ments is available. And when even your journal rejects to
^i^^-Ji^f^wn ^, Il^^Sm iS\SlS?

experiments contradicting deep-rooted wrong physical concepts, then WHO ELSE WILL UO iHibf

The experiments of my Swiss friends have led to the construction of
j;

P^RPETUUM MOBR

But although I dedicated a whole book (TWT-V) to this machine, the scientific community

and the world still do not know about it. and these people who have heard say. This can

not be true; Marinov's experiments and the experiments of Mannoy s fr ends can be only

t

tion that. ACCORDING TO HIM. TESTATIKA is NOT a Pf^Petuum mobile. 1 snan pay mm . xu.OOOl

Dr. Maddox answered that in a proper time. WHEN HE WILL HAVE A TRIP TO SWITZERLAND, he

would be glad to see the machine. With the same proposal I addressed then Dr. jterchuk. the

President of the Academy of Sciences of USSR, stating that BEFORE HIS TRIP 1 shall gladly

deposit $ 20.000 in the Soviet Embassy in Vienna Dr. Marchuk d^^"°t even answer my THREE

letters and one telex. My invitation to the Nobel committee was also declined. All these

stories are well documentd in TWT.

THE THORNY WAY OF TRUTH (TWT) is not a journal. Those are unregularly published books

OT some 300 pages with papers and documents dedicated predominantly to my research but 1

piblish also pipers of other persons working in the same doa«in. You "" °rf^/"^ f, '^5

volumes by sending $ 25 in cash in an envelope (+ $ 5 for air mail . I shall be very glad

toTeceive your journal, if you can send it to me free of charge. If not I order only tht

first issue. Hoping to hear soon from you. sincerely yours. #/a^/|^Stefan Mainnov
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FRANCISCO MOLLER
8470 SW 33rd Terr.

FL^33155, U.S.A. fMaxni, JanJ6th, 1990,

J.Paui [jJeMey

Pano6 Poppas,

My dea/i {/liendi in non-'\elatii/iMlc Phy^Axyi:

UndoaUediy you muM. think that 1 have ^yigotten o^J^^ -Jctenti^ tte4. Weid.

Pancyii Poppas, who oiMted Geo\ge Cwte. and my^^eA^ in hAiaxni iaM, AuguM, can

(viAne/^ that that iA not the ca6e. My iaM, coxie^pondence ivith MoAinoo and

WeMey date6 iack to Nov, and Dec, )988 \e/ipectivety, moxe than a yea/i ago! But

I keep you atujay^i in my mind, I give my thanks veAy much to Ma/vinov {fi\ hii

u;o\dS \e!>pect my {vo\k at the PeAuggia* meeting ^ (Cu/ie toid me aiout it), What
happens iA that two yeavb ago I ^A/i/vted (vo\king tOivaxdA my maMei in Phy^ici,

Once 1 achieved the xecttiineaA veAMon o^ my induction expevimenti, a6 xepoxted

in Ma/Unov'^ TWT-3, pg,271 ,(Fig,2), I iett ^AAcng enough (in my non-^etaitviMlc

convictions), to go to the eMaMAAhment and i/ini/ih my MaMex in Physics (vithowt

the dangeA, o^ ieing lAainwa^hed into xetatijvity, Thii deciMon was atso pxompted

iy a cxiticat condition at the Lai uje\e I (vo\k, (the loss t6 xetiAing in 2 yeoAA

and the gxant might not ie \enewed). So I want to ie pxepaAed to "jump" to fyult

time Physic/S, On the othex hand I need to gain mo\e i€Lckg\ound in Mathematicai
method/!^. Quantum Mechanic^, etc, I go vexy Uowiy (oniy one Subject each
semeMex, te., 3 cAedits), (^ a totat oi 30 oxedit^, 6 oi which can ie theMA woxk.

1 intend to use my non-^eiativistic induction expeximeniA i/yi the Thesis, I might
have a ixontat coi4ision with the estoMishment heAe, o\ mayie not, I think that

the dvitSident movement in Physics iA moving as i,aM as the poiiticai one in

EaMeXn Euxope, ijJe had a meeting at St, PetexsiuAg, Fioxida, iaM Dec,2hth, (7

Fioxida disMdents aitogethex) and one oi them, Bxyan WaUace, xepoxted aU>ut his

visit to Leningxad last summeA, It seems that now the xeiativiMS oAe undex

di^cAimination instead oi the anti-\eiativistAl PeAestAoika ii doing thiA in some
quaMexs in l^ussia, TheAe is even a TV pxogxam caiied "MiAAox" in Chapigina 6,

Leningxad, that accepts puUic discussions questioning "Is Einstein xightV. So
mayie the USSl^ gets ahead oi 06 and U,S, in (Aeaking the BexUn WaU o^

Feiattvity,

The newest advance that I know oi in the U,S, is the jouAnai Gatiiean

EiectAodynamics, Petx Beckman caiied me pexsonaUy iy phone to suggeM that I

Suimit an aAticie aiout my expeximents which he xead in ixJesiey's Space-time
Physics 19&7, (A i,ew scientists have aiso wxiAten me concexning my axticie in the

{jJeMey U>ok, I owe this to Paul), So I am xewxiting some o^ my material, aA

usual combining the hiMoxioai iackgxounds with my magnet and wiAeS expeximents,

1 wiAi emphasize the xectiAineax vexMon mentioned aiove which I discuss ixieifiy

ifOX you in the ne/xt page, I am also gxate(yui to Panes ifOX the suggeMion oi

xepeating the e/xpeximent using an intexmediate situation i>etween that oi Fig, IB
and Fig.2, ie. keeping oniy one oi, the semicyiindxicai magnets (ialeied as kCM in

Fig,1B);details in the next page.
With some shame (fOX ieing so late, howevex, I deMAe you have a i>eautiyut

yeoA oi 1990, Let's ait push in the same diAeciion to see if, within thiA decade
the "wati" ijinatty ifuUA.

VouAA as aiways, youx iAAeguia/t

iut (fOithifUi (/liend, ^^

* Perugia
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Figs. lA and IB are the ones appearing in my abstract of
1988 (Marinov, TWT-3, pg.271). The idea of introducing the
rectangular magnets RMl, RM2 in between the half cylindrical
magnets, ^cm, was to be able to repeat my rotational induction
experiments but in a straight line motion. The system of Fig. IB,
(which is magnetized perpendicularly to the paper}, could be moved
continuously as indicated by the arrows if it were flexible,
(like and endless magnetized belt). This is not possible with the
solid ceramic magnets that I use. So the only thing we can do is
to slightly displace the RM's as indicated in Fig.lC. Each magnet
moves ^A« to the left or the right in oscillatory fashion. The
slight distorsion of the gaps is of no consequence. Stacking
several layers of magnets as shown in Fig. 3 the circuit RIEC can
be inserted as usual. Then the "yoke" is added, (steel plates
f,g,h,k in Fig. 4) so that only brsuich IR is immersed in a
magnetic field B while ECR lies in a B=0 region.

As you recall, when sliding contacts are introduced at R (and
also at I ) there were 8 possible combinations of relative motion
between IR, ECR and the magnets. The resulting emfs, (indicated
by E) are shown in Table I. If you compare these results with ray

Tables for the rotational experiments you will see that they are
identical

!
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Relativistic electrodynamics can predict the results for Fig.

2

through the field transformation equations. But then these same
transformations fail for Fig. 4. Hence the contradiction.

There is nothing in relativity theory to account for the
effect of the edges. In fact, no local field theory can account,
either, for inductions at RI as influenced (even cancelled!) by
v.V effects at the edges, far removed from RI . Note that the
intensity of B=VxA is practically constant throughout most of the
length of the magnet, regardless of the presence, abscence or
distance of the edges. So the edge effect in Fig. 2 (which is what
cancels the vxB at RI ) will not disappear even if the magnets are ^
"long enough", (contrary to what Marinov predicts in TWT-3 ^
commenting my abstract). If they disappeared then the surviving %
vxB would allow us to detect the absolute linear motion of the
system (together with the earth!), contrary to observed facts.

Let me emphasize:

Unipolar induction, that is: induction in a wire comoving with
the magnet-source-of-the- field in which the wire is locally
immersed, is only possible when the magnet's motion introduces no
(v.V)B, (or no (v.V)A as Marinov writes), anywhere in the
Universe. Such is the case in a rotating magnet (Fig.lA) or
continuous "belt" (Fig. IB). Linear translation of the whole system
always entails v.V effects at the round edges of the cylindrical
magnets, (just as pernicious as the short edges of the RM's in
Fig. 2).

A beautiful confirmation of the edge effect was obtained when,
following a suggestion of Pappas, I removed only one jCM from
Fig. IB. The results were qualitatively identical to those of
Fig. 4, Table I, but with exactly HALF the intensity of emf ' s for
each observed E. Pappas asserts that the short edges in Fig.

2

imply extra amperian equivalent magnetization currents along those
edges, (absent in Figs.lA and B). I do not know how these extra
currents can affect RI to give the E- of Fig. 2, Table I.

I think we still need a theory to explain the dramatic
contrasts between Figs. 2 and lB(=Fig.4). A challenge, indeed, for
both relativists cuid non-relativist physicists!

MARINOV S COMMENTS TO THE ABOVE LETTER OF F. MOLLER

I can only repeat my comments which I attached on p. 270 of TWT-III to Mliller's letter
of the 20 February 1988: All effects in his experiments can be easily explained by my
formulas of the induced motional and motional -transformer electric intensities.

MUller writes: "Note that the intensity B = rotA is practically constant throughout
most of the length of the magnet, regardless of the presence, abscence or distance of
the edges." THIS IS TRUE! But the electromagnetic induction (as well as ALL electromag-
netic effects!) are determined NOT by the magnetic intensity B BUT BY THE MAGNETIC PO-
TENTIAL A. And presence or abscence of the half-cylindrical magnets (1/2)CM changes DRA-
STICALLY A at the points of location of the wire IR (two half-cylindrical magnets change
A twice as much as one!). Thus if the rectangular magnets RMi and RM2 are very long, the
magnetic potential at the points of location of the wire IR becomes quite the same as
at the presence of the half-cylindrical magnetcs (1/2)CM. Proceeding from this conclu-
sion one can, of course, detect the absolute linear motion of the system as I did (see
TWT-IV, p. 110). Two students (in Holland and Italy) have repeated my experiment and
have also observed anisotropy effects. Emidio Laureti (from Rome) visited Prof. Barto-
cci's conference in Perugia in September 1989 and informed the audience about his experi-
ment. MUller presents the objection that such effects have been observed by nobody. The
answer is only one: My childishly simple experiment was done only by me, by the two stu-
dents and BY NOBODY ELSE.
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SH^yNN MAiRINOV
Mcrt'r.![c!c' - -.-se 16

A-8010 GilAZ — AUSTRIA

Tel. 0316/377093

Dear Dr. Romer,

323

26 February 1990

Prof. Robert Romer
AMERICAN JOURNAL OF PHYSICS
Merrill Sc. Bldg., Room 222
Box 2262
Amherst. MA 01002

Thank you very much for your letter of the 9 January 1990.

In my Letter to the Editor "Relativity and Electromagnetism" sent to you on the 20

December 1989 (and published on p. 221 of the seventh volume of my collection of docu-
ments THE THORNY WAY OF TRUTH - photocopies of the pp. 221 and 222 are enclosed) I poin-
ted out that Prof. Rindler asserted in your journal that if a magnet moves with a velo-
city V with respect to a piece of wire where the magnetic intensity generated by the mag-
net is A, then the electric intensity induced in the wire will be not

E = - vxrotA (1)

as it is commonly accepted in today's physics but

E = (v.grad)A. (2)

I pointed out in my Letter that this formula was already deduced by me, besides in many
of my books, also in two PAID articles in the prestigious journals "Nature" and "New

Scientist". Thus I begged you to inform the scientific community that formula (2) is NOT
Prof. Rindler's formula but MY formula.

I am sure that Prof. Rindler knows that (2) is my formula but I have no written docu-
ments for sustaining this assertion. Thus I am compelled to ASSUME that Prof. Rindler
might be unaware of my publications and that he has deduced formula (2) alone for which
he deserves all my congratulations.

But by rejecting to publish my Letter to the Editor, where I turn Prof. Rindler's
(and of the whole scientific community) attention to my publications, you do something
VERY UNCLEAN: you try to conceal the scientific truth. I insist that my Letter to the
Editor should be published!

I send a copy of this Letter to the Editor, of your letter to me of the 9 January and
of my present letter to Prof. Rindler, begging him to suggest to you that you publish
my Letter to the Editor in the AJP.

If this will be not done, I shall have then the full right to accuse Prof. Rindler
and the AM. J. PHYS. of SCIENTIFIC PIRACY.

Excuse me that I answer your letter with a certain delay. The reason is that I wished
to finish my direct and inverse Rowland experiments reported in the paper

CHILDISHLY SIMPLE EXPERIMENT VIOLATING THE PRINCIPLE OF RELATIVITY

which is enclosed. If you will publish my Letter to the Editor, then I submit this paper
to the AJP., so that Prof. Rindler, you and the whole scientific community can understand
that relativity is dead.

I shall be happy then if, after the publication of my paper in the AJP, you will begin
to reject the nonsensical papers of the so-called relativists and will do all efforts to

cure the terrible aberrations in the minds of the college professors all over the world
after 50 years of false indoctrination from the pages of the AJP.

Nevertheless I should like to note that I consider the AJP as one of the BEST physics
journals in the world, as it always has tried to explain physics by a clear, simple and
rigorously logical approach. Finally one cannot blame the AJP of having published during
50 years relativistic nonsense, as the whole scientific community accepted this nonsense
as truth. But if now you will not publish my Letter to the Editor and then my article,
every one will have the right to accuse the AJP in suppression of scientific truth and
in trying to seminate scientific lies. But you know well. Dr. Romer: lie has short legs!

Hoping to receive an acknowledgement for the reception of this letter and then in due

time also yourfinal decision.
Sincerely yours,

Stefan Marinov

t
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SITT/\N r!^/T?.!NOV Dr. John Maddox

Mcrc:i:nfc!('.£:vssc 16 27 February 1990 NATURE

A-8010 CRAZ — AUSTRIA 4 Little Essex Street

Tel . 0316/377093 London WC2R 3LF

Dear Dr. Maddox,

Let me make a short recapitulation of our mutual contacts in the last time. You remem-
ber all events VERY WELL, but I do this for posterity, as I have not registered our phone
conversations (and if I have?!).

During my fifth visit of your office in London in December 1988 you promised to publish

your "Christmas puzzle" (on the Kennard and quasi -Kennard experiments) on the 22 December
1988. In a whole year of phone conversations (2-3 times a week) you postponed the

puzzle from Christmas to Easter, then to Whitsun, then to All Saints' Day, etc., but it

never appeared. I was ready for print with the Vll-th volume of THE THORNY WAY OF TRUTH
on the 5 December 1989, As you promised me solemnly to publish finally the Christmas
puzzle for the scientific year 1988 on the 21 December 1989 as a Christmas puzzle for the

scientific year 1989, I decided to postpone the print of my book until you will compose
the puzzle and send it to me by fax. Beginning from the 5 December 1989 until the 22

February 1990 I phoned you EVERY DAY (sometimes two or three times a day), as in this pe-

riod you did not leave London, to hear your eternal promises that "I just am sitting
over the text", "I am composing the text", "The text will be faxed in one (two, three)
hours", "I shall phone you at 10 PM to say you that the text is faxed", etc., etc. or
your blunt lies: "The text is sent by letter". Especially in February our contacts
became very intensive and we spoke on the phone not only during the day but also in the

tard night and even you called me a couple of times to confirm your false promises. In

January I sent you also my Letter to the Editor "Relativity and Electromagnetism" which
was rejected by the AM. J. PHYS. and you promised to publish my letter in the same issue
with your famous "puzzle".

Our last phone conversation was on the 22 February at noon when you said me that at

2 PM you will call me to confirm when the text of your article will be faxed. As your
call did not come, I phoned at 3 PM and Miss Mary said me that you just have left for
the States. Such a trick you played already many times and always when we spoke after
your arrival back to London, I cheered your return by the words: "Welcome, Dr. Maddox,

from Washington (South Africa, Australia, Switzerland) etc."

I really cannot explain by a normal human logic why you play so many years this dirty
play. Here are certain reasons: 1) to block the publication of my book by false promises,

2) to clutch me through the phone apparatus, so that I can neither do experiments nor

write papers, 3) to ruinate my finances (when paying the fee for the phone) and to acce-

lerate in this was my death by letting me starving, etc. But none of these alternatives
seems to be tenable, so that the real puzzle is not your Cristmas puzzle. THE REAL PUZZLE
ARE YOU! Yes, you. Dr. Maddox! - How can the editor of NATURE, a noble and fine man as

you, behave himself in such an abhorrent way!? And I shall not leave you before I have

unriddled the puzzle "Dr. Maddox". I am excited by your strange personality. Are there
some reasons for your filthy behaviour (pressure from the relativistic lobby, from the

Jewish community, from the oil-sheiks - because of the perpetuum mobile) or simply you
are a clinic lier, who finds spiritual satisfaction by lying, as other persons find it

by revealing the scientific truth, by riding horses or loving women? - Thus I beg you
when you return from the States on the 6 March to call me. If you will not do this, then

on the 7 March at noon you will hear the well-known: "Welcome from Washington, Dr. Maddox.

I gave my book for print. You delayed its publication with almost 3 months. But if

you think that by lies and similar dirty tricks you will be able to save relativity, you

make a big error! The scientific truth has an experimental support and it can be not si-

lenced. I gave you so many materials, so that you can jump at the RIGHT moment at the

RIGHT train. I see that you still hesitate. But there is no more time for hesitation. You
have to decide on which train will you put foot: on Einstein's or on mine. I said you
that after the publication of the puzzle I shall send you the report on a childishly
simple experiment showing that the principle of relativity is wrong. Here it is:

CHILDISHLY SIMPLE EXPERIMENT VIOLATING THE PRINCIPLE OF RELATIVITY.

Please, acknowledge BY LETTER its reception and write me whether you will reject, exa

mine or publish it. As you surely will be not satisfied with the last version of your

"puzzle", write It again. ,„„„, ^. JOKlfH^ 1
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CHILDISHLY SIMPLE EXPERIMENT VIOLATING THE PRINCIPLE OF RELATIVITY

Stefan Marinov

Institute for Fundamental Physics

Morel lenfel dgasse 16

A-8010 Graz, Austria

Abstract . I give the report on an electromagnetic experiment which is not sym-

metric: when a charged body is moved with respect to a magnetic de-

tector, there is an effect, however when the magnetic detector is moved with res-

pect to the charged body, there is no effect. The principle of relativity predicts

for these two cases the same effect.

1. INTRODUCTION

According to the principle of relativity, if there are two bodies A and B at rest in

the laboratory that can be considered as isolated from other bodies, then the effects

which will appear when the bodies will begin to move one with respect to the other de-

pend only on the relative velocity of the bodies. Thus it must be of no importance

whether the body A will begin to move, while the body B will remain at rest, or B will

begin to move, while A will remain at rest: all effects which will be observed must be

the same . This postulate of conventional physics is called principle of relativity.

According to my absolute space-time theory, the principle of relativity is not true,

as the electromagnetic effects depend on the absolute velocities of the bodies. Conse-

quently it is possible that the appearing effects for a motion of A will be not the same

as for the motion of B.

2. THE ABSOLUTE AND RELATIVE NEWTON-LORENTZ EQUATIONS

In electromagnetism there are only two fundamental equations which cannot be deduced

from other more simple postulates. Those are the laws of Coulomb and Neumann which as-

sert that if there are two electric charges q^, q^ moving with velocities v,, Vo, then

they have two kind of energies, called electric
( space ) and magnetic

( space-time ) ener-

gies (the itilicized words here and beneath are my terms)

U = q^qg/r. W = qiq2Vj.V2/c^r, (1)

where r is the distance between the charges and the formulas are written in the CGS-sys-

tem of units.

Using the law of superposition (the energy of a system of more than two charges is

the sum of the energies of all its pairs) and putting (1) in the law of conservation of
energy dE^ + dU + dW =0, where E^ is the sum of the time energies e = mc^(l -v^/c^)"^^^
of any of the particles of the system, m being the respective particle's mass, I show-

®^ '
» by rigorous mathematical arguments , that one can obtain the fundamental equation

in electromagnetism (called by me the Newton- Lorentz equation) and from it all electro-
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magnetic "laws". I obtain this equation in the form

(d/dt)(pQ + qA/c) = - qgrad(» - v.A/c), (2)

where p = mv(l - v^/c^)'^^^ is the momentum of a particle with electric charge q at a

reference point where the electric and magnetic potentials of the surrounding system

of n particles (summation from 1 to n) are

* = Iqi/r,-. A = Iq.v./cr^, (3)

so that q« and (qv/c).A are the electric and magnetic energies in which charge q takes

part.

As dA/dt = ^^/n + (v.grad)A, we can reduce eq. (2) to its usual form (known as the

Lorentz equation)

dp /dt = - q(grad* + 3A/cat) + (qv/c)xrotA. (^)

The above formulas are written in a reference frame attached to absolute space (the

space in which light velocity is isotropic) and I call (2) and (4) the absolute Newton-

Lorentz equation.

Now I shall show which will be the form of the relative Newton-Lorentz equation,

i.e., when working in a frame moving with a velocity V in absolute space. As I demon-

strated with my "rotating axle" experiments^'^ the Earth moves in absolute space with

a velocity of about 350 km/sec and during a year this velocity suffers changes of about

t 30 km/sec because of the Earth's revolution about the Sun.

Thus let us suppose that the velocities of the test charge and the charges of the

surrounding system in the laboratory are respectively v' and ¥l . I shall obtain the

relative Newton-Lorentz equation within an accuracy of first order in V/c, so that the

Galilei formulas for velocity addition v = v' + Y. v. = vl + Y can^be used. If working

with a higher accuracy, the Marinov formulas for velocity addition * ' are to be used.

Taking into account the Galilei formulas, we shall have I

t-lJi. = a - rjtlMlhll ! •(! - *^) - !^.A' - * A-. (S)
* c '•r, c ^ cr^ ^

J.2
c c

where ' = is the relative electric potential which is equal to the absolute electric

potential, as the electric potential is not velocity dependent. A' = Iq^v./cr. is the

relative magnetic potential, and the expression on the right side is written within an

accuracy of first order in V/c. -

^

I beg the reader to take into account two substantially different invariances *
:
tht

Lorentz invariance and the Marinov invariance . One works with the Lorentz invariance

when an observer considers the motion of a particle which first moves with a velocity

V in absolute space and then with another velocity v', while one works with the Marinov

invariance when the motion of a particle moving always with the same velocity v is con-

sidered by an observer who first is at rest in absolute space and then moves with a ve-

locity Y. Thus the Lorentz invariance is to be applied when the observed particle chan-

ges its character of motion with respect to distant matter, while the Marinov invari-
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ance is to be applied when the observer changes his character of motion with respect to

distant matter. For the Lorentz invariance there is a change in the momentum and energy

of the observed particle and it involves 4-dimensional invariants, while for the Marinov

invariance there is no change in the momentum and energy of the observed particle and it

involves 3-dimensional invariants. For the theory of relativity it is of no significance

whether the observed particle or the observer changes its (his) character of motion,

however, unfortunately, these two cases are physically substantially different '
.

The "total" time derivatives of the absolute and relative magnetic potentials must be

equal, i.e., dA/dt = dA'/dt, because dA/dt depends only on the changes of the relative

velocities of the charges of the system with respect to the test charge and on the distances

and th^T the distances between the former and the latter which are also "relative". Thus

putting the above equality and (5) into (2), we obtain

^ '"(^t^)^ ^^^
= - q(grad<1.4 ^) + ^ vxrotA +^ grad$ + § VxrotA + ^V.grad)A.

^^ {1 - (y+V)2/c2}l/2 c 3t c ^Z c c
^^^

where the space and time derivatives are taken with respect to the laboratory, as we work
12 6

only within an accuracy of first order in V/c ' '
, and, for brevity, we write all labo-

ratory quantities in the last equation (and further in this paper) without primes.

Comparing formulas (6) and (4), we see that the "potential" (right) parts of these

equations differ with the last three terms in eq. (6). As the electric (i.e., related to

$) absolute effects are proportional to v/c, they are small, if v « V, with respect to

the magnetic (i.e., related to A) absolute effects which are not only comparable with

the relative magnetic effects but, for V > v, are even bigger.

3. THE ROTATIONAL AND INERTIAL VARIATIONS OF THE DIRECT AND INVERSE ROWLAND EXPERIMENTS

Rowland carried out in 1876 the following experiment: A disk was charged by posi-

tive (or negative) electricity. There was a magnetic needle in the neighbourhood of the

disk. When the disk was set in rotation, the needle experienced a torque due to the mag-

netic action produced by the convection current of the charges rotating with the disk.

I call this the direct Rowland experiment .

According to the principle of relativity, if the disk will be kept at rest and the

needle will be set in rotation, the same torque has to appear. Such an experiment I call

the inverse Rowland experiment . However, as I shall show beneath, according to the rela-

tive Newton-Lorentz equation (6), the magnetic needle will not experience a torque at

the inverse Rowland experiment. As far as I know, nobody has carried out the inverse

Rowland experiment to see whether there will be or will be no torque.

The above two experiments can be called rotational Rowland experiments. It is easy to

transform them into inertial experiments. So if we charge a conveyer belt and set it in

action, the motion of the charges can be considered as inertial (i.e., with a velocity

constant in value and direction) over a considerable length of the belt and we shall re-

alize thus theydirect Rowland experiment. On the other hand, if we move the magnetic

needle with a constant velocity along the belt at rest, this will be the inertial inverse
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Rowland experiment. As far as I know nobody has carried out the inertial direct and in-

verse Rowland experiments.

4. THE INVERSE ROWLAND EXPERIMENTS DO NOT DEMONSTRATE EFFECTS

Now I shall show that, contrary to the prediction of the principle of relativity,

the inverse Rowland experiments must be null, i.e., a magnet moving with respect to

charges at rest does not experience torque.

Thus, proceeding from the relative Newton-Lorentz equation (6), I shall show that

when there is an infinitely long (or very long) belt covered with electric charges and

a magnet in its neighbourhood (let us consider a solenoid feeded by constant current),

then, in the case that the belt will be moved with the relative velocity v in the labo-

ratory, there will be a torque acting on the magnet at rest, however, in the case that

the belt will be at rest and the magnet will be moved with the same velocity v, there

will be no torque.

Let us suppose that the absolute velocity of the laboratory is V and let us consider

some electric charge q moving with the laboratory velocity v in some wire element of
5

the magnet (as I showed v^ is of the order of c). Denoting by * and A the laboratory

electric and magnetic potentials generated by the electric charges fixed to the belt

at the point of location of the charge q, and taking into account that the current

charges q are in excess with respect to the positive ions of the metal lattice, we shallj

have for the potential forces acting on this charge q, according to eq. (6), for the

case when belt and magnet are at rest in the laboratory

F = - qgrad* + q(¥|^.V/c^)grad*. (7)

As v„ = c and qv„ = Idrn, where I is the current in the coil, dr is its wire element
m ^ m

and n is the unit vector along this wire element in the direction of the current, we

shall have

F = - (Idr/c)grad*(l - n.Y/c) = - (Idr/c)grad*. (8)

It can be shown that this force is small with respect to the force of attraction due

to the electP induction of the charges on the belt and the metal wire of the coil.

For the case when the magnet will be moved with the relative velocity ¥ in the labora-

tory, the acting force will be

F' = - qgrad* + q{(V|jj +v).V/c^}grad* = F + q(¥.V/c^)grad«. (9)

As V « c, the additionally acting force

F' - F = q(v.¥/c^)grad* (10)

is extremely small with respect to the initial force F and surely there will be no expe-

rimental possibilities to register it, so that we can write

F' 5F. (11)

For the case when the belt will be moved with the velocity ¥ in the laboratory, the
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force acting on the charge q of the magnet at rest will be, taking into account that now

the laboratory magnetic potential of the charges on the belt will be A = $v/c and using

In the last two terms of (12) the formulas for rotation and vector-gradient of double

2
products

»

F" = - qgrad<I> + q(Vj^.V/c^)grad$ + (q/c)Vj^xrotA + (q/c)VxrotA + (q/c)(Y.grad)A =

7 2
- qgrad$ + q(Vjjj.Y/c )grad$ + (q/c)Vj^^xrotA + q(v.V/c )grad$ =

F + (q/c)v^xrotA + q(v.V/c^)grad<l'. (12)

Now, taking into account that v « c, we shall obtain for the additionally acting

force
F" - F = (q/c)Vjj,xrotA = I drnxB/c, (13)

where B is the magnetic intensity generated by the charges moving with the belt. This

force is considerable and there will be a torque acting on the magnet.

5. THE EXPERIMENT SUPPORTS THE ABSOLUTE CONCEPTS

I carried out the rotational direct and inverse Rowland experiments. A rim of a plas-

tic disk was covered with a brass ring. This metal ring, cut over a small distance, was

connected by a wire with the axle of rotation and this axle was connected by the help

of sliding contact with one pole of a Wimshurst machine which produced tension between

both poles U = 80 kV, and I assumed that the potential to which the disk was charged

was $ = U/2 = 40 kV. For a detector of the magnetic field I took not a magnetic needle,

as was the case in the historic Rowland experiment and in all its repetitions, but a

small Hall detector whose output was led to an amplifier ending with a trigger. When

the trigger was overturned, it illuminated a lamp. The trigger could be tuned so that at

an increase of the magnetic intensity over the Hall detector of few micro Gauss the lamp

was illuminated. The capacitance of the disk with radius R = 20 cm was of the order of

C = 10 F. If charged to a potential $, the charge over the disk will be Q = C$. At N

rotations in a second this charge will produce current I = QN, This convection current,

from its side, will produce at a distance p (p>R) from the center of the disk the fol-

lowing magnetic intensity (see Ref. 7, p. 307)- the formula is in the SI system of units -

B
- yio IR^ . Vq IR^ , PqC'DNR^/^

^j2)
4(p2-?p^ 4{2R(p-R)}3/2 4{2(p-R))3/2*

Putting here Pq = 4tt10"^, C = 10"-^^ F, $ = 4x10^ V, N = 1 rev/sec, R = 0.2 m, p-R =

0.004 m, we obtain B = (tt/4)10'^° T/rev = 1 pG/rev.

When rotating the charged disk, the lamp became illuminated at some N = 10 rev/sec.

However when the disk was kept at rest and the Hall detector together with its battery,

the amplifier, the trigger and the lamp was rotated about the disk , there was no light

even for N = 20 rev/sec.

The plane of the Hall detector lied in the plane of the disk. When rotating the Hall

detector, its plane must remain exactly parallel to the plane of rotation. If the Hall

detector will make a small angle with the plane of rotation, the lamp was illuminated

and extinguished even when the disk was not charged, because of the change of the Earth's
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Magnetic intensity over the Hall detector. This effect served as an indication of the

sensitivity of the Hall detector. As the Earth's magnetic intensity is B^ = 0.5 G, then

if the angle between Bp and the plane of the Hall detector is 6, the component of the

Earth's magnetic intensity perpendicularly to the plane of the detector will be

BEi = BgSine = B^e. Thus, for 6 = 1° =1/57 rad, we shall have Be^ = 10 yS Earth's magne-

tic intensity over the Hall detector.

It is obvious that there are no technical problems for realizing also the inertial

direct and inverse Rowland experiments.

These childishly simple experiments show that the electromagnetic effects depend on

the absolute velocities of the charged bodies and that the principle of relativity is

wrong.

6. CONCLUSIONS

Thus the direct and inverse Rowland experiments carried out by me showed that the

effects observed are not the same. Contrary to the prediction of my absolute space-

time theory and contrary to the experimental results, the theory of relativity predicts

the follwoing nonsense :

A stationary magnetic dipole (e.g., a compass needle) in general experiences a

torque in the presence of a moving charge, since the latter creates a B field;

transferring our observations once more to the inertial rest frame of the charge,

we conclude that a magnetic dipole moving through a static electric field must

experience a torque.
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ONCE MORE ON SILVERTOOTH'S EXPERIMENT FOR MEASUREMENT

OF THE AETHER DRIFT

Stefan Marinov
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A-8010 Graz, Austria

Abstract . Silvertooth has asserted in the past that he has succeeded in measuring
the Earth's absolute velocity by measuring the different spacing between

the nodes of a standing wave at its different orientations with respect to the la-

boratory's absolute velocity. I showed that this method is inconclusive. Now Sil-

vertooth asserts that he has succeeded to measure the Earth's absolute velocity
by measuring the different phases in the illuminations at the anti nodes of the

standing wave. This method is theoretically conclusive but, because of the quick

change in the illuminations, I do not see, at the present state of experimental

technique, possibilities for detecting the effect. However if standing waves in
wave guides should be used a positive effect might be detected.

Silvertooth has announced in a preliminary information^ ' and in a pretty enigmatical-

ly written paper' ' that he has succeeded to measure the Earth's absolute velocity by an

optical experiment without making a Newtonian time synchronization, i.e., without using

a rotating axle (as was the case in all laboratory measurements of the Earth's

(2-S)
absolute velocity up to now^ ').

The gist of Silvertooth's experiment was the assertion that if two oppositely propaga-

ting light beams interfere, then the distance between the nodes of the produced standing

wave will depend on the angle which the standing wave concludes with the laboratory's

absolute velocity. However, if a light beam interferes with its own reflection by a mir-

ror, the distance between the nodes will not depend on the mentioned angle.

So in Ref. 1 Silvertooth writes:

The experiment shows that the spacing between nodes in the standing wave set up by

the oppositely-directed light rays from the same laser source is a function of the

orientation of the apparatus... In effect, it appears thatin thestanding-wave condi-

tions, the waves move at different speeds in opposite directions relative to the
apparatus and, as their frequencies are the same, they present different wave-
lengths in the two directions and so affect the nodal spacing.

Silvertooth detects the positions of the nodes by a specially constructed transparent

detector^ ' with thickness of the photosensitive layer much smaller than the length of

the standing wave. The positions of the nodes of a standing wave interfering with its

own reflection are detected by the detector of a Michel son inteferometer. In Ref. 2

Silvertooth writes:

If the translating member (i.e., the two solidly attached one to another mirrors
reflecting two split light beams coming from a laser in two opposite directions -

S.M.) moves an amount X (in parallel to the absolute velocity of the laboratory -

S.M.), then the wave impinging on D^ (the transparent detector - S.M.) from the
one side will advance less than a wave ( ^i > X), and the wave impinging on Di from
the other side will retard more than a wave (X > X2). Thus the two waves will re-
main in the same relative phase, but the standing wave pattern will have shifted
with respect to the photocathode of the detector Dj by a first-order amount 6 = Xv/c.



- 332

Before having read Ref. 2, I heard about Silvertooth's experiment from a private

source. Accepting Silvertooth's thesis, I repeated his experiment in a very easy varia-

tion (which can be mounted in a day in any optical laboratory) where Silvertooth's tran-

sparent detector was exchanged by a non- transparent one. I called Silvertooth's experi-

ment the quasi-Wiener experiment, while to my variation I gave the name the quasi-Michel-

son experiment. I carried out the experiment on the 2, 3 and 4 January 1987 and I regis-

tered a definite positive effect. However, later I understood that the positive effect

observed by me was due only to 'the non-parallelism of the split light beams, so that by

moving the mirrors reflecting these beams the changes of the light paths in the two in-

terferometers resulted to be different and both detectors showed non-synchronously appea-

ring anti -nodes. Thus I concluded that, as my theory also predicted^ K Silvertooth's

experiment cannot give a positive effect and published my theoretical arguments and

description of my experimental arrangement^ '.

Now^^^ Silvertooth published a new description of his experiment where the thesis

that the nodal spacing scanned by the transparent detector depends on the orientation

of the apparatus is no more defended. According to Ref. 9, the nodal spacings scanned

by the "Wiener" and "Michelson" detectors remain equal but there is only a shift in the

"phases" of the illuminations at the anti nodes scanned by both detectors. This effect

is existing and^have calculated it in Ref. 7 and 8. So in Ref. 7, p. 162, and in Ref.

8, p. 189,1 wrote:

Hence the distances between the nodes of the standing wave when the Wiener experi-

ment is performed in a frame at rest and in motion with respect to absolute space will

be exactly the same, and not even second-order differences in the pattern can be obser-

ved. The only difference is the following. When the laboratory is at rest in absolute

space (or its velocity is perpendicular to the direction of light propagation), E (the

electric intensity, although it is to be noted that one measures always E^) takes its

maximum at all antinodes (i.e., for x = rnr/k. where n is an integer and k is the angu-

lar wavenumber) at the same moment, and when the velocity of the laboratory is parallel

to the direction of light propagation, E takes its maximum at the different antinodes

at different moments. For a given moment t, the electric intensity obtains its maximum

at the antinodes with coordinates near to x = {(2n + l)n/2(i) - t}(c /v), while for this

moment t it is zero at the antinodes with coordinates near to (niT/a)-t)(c /v), where w

is the angular frequency. This is the only effect which is offered by the quasi-Wiener

experiment and I am sceptical about a possibility for its experimental verification.

Now Silvertooth asserts that he has measured exactly this effect . Indeed the differem

between the anti node where at a given moment the illumination is maximum and the next

ahtlnode where at this very moment it is null is

A = x„3^ - xo = {(2n + l)/4v-t))(c^/v) - (n/2v - t)(cVv) - cV4vv = Xc/4v. (1)

However, according to Silvertooth for different lengths of

th€ one interfering beam in the Michelson interferometer the light intensities at its
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anti nodes will achieve their maxima always "at the same moment".

Thus if at a certain initial situation Silvertooth's detector and Michelson's

detector are at an antinode and the light intensities there achieve maxima at the same

moment, then if displacing the Silvertooth detector over a distance A = Xc/4v at a new

antinode, the maximum intensity will be achieved for this moment when the light inten-

sity at the Michel son detector will be zero. Silvertooth moves together his detector

and one of the mirrors in Michelson's interferometer, but the second shift is absolutely

not necessary . It is enough to shift only the Silvertooth detector, so that the phases"

of illuminations change with 90 .

Well, I agree that in this way a positive effect can be observed. However, let us take

into account that the time in which the illumination at an antinode goes from maximum

to zero is T/4 = 1/v, i.e., it is equal to l/4th part of the period of the light wave T.

For He-Ne light T = X/c = 2.10" sec. I do not know at the present time an experimental

method for detecting the sinusoidal character of such quick illumination change. If Sil-

vertooth has succeeded in doing this, his experimental achievement is of an enormous

importance for all opticians. Thus if Silvertooth was successful, he has brought down to

the Earth two stars: he has measured for a first time the Earth's absolute velocity

without using a rotating axle for realizing a Newtonian time synchronization and for a

first time he has observed the sinusoidal change of light illumination at the anti-

node of a standing wave. I however doubt that he was successful.

Nevertheless his method seems very interesting if, instead of light, radio waves should

be used. Indeed let us imagine two wa« guides closed at the one end and feeded at the

other end by two generators emitting short waves with the same frequency. The guides are

in parallel one to another and in parallel to the laboratory's absolute velocity, and

standing waves are produced along them. An energy detector can be shifted along the one

guide which remains solid in the laboratory and a second energy detector is put in the

second guide remaining fixed to the latter. The outputs of the detectors are led to a

double beam oscilloscope. Let at the initial moment the sinusoidal signals coming from

both detectors are "in phase". If now we shift the one detector, the oscillosope and

the second waveguide with its detector over a distance A = Xc/4v, the "phase difference"

between the signals will become 90°. Taking X = 1 cm, v = 300 km/sec, we obtain A = 2.5 i
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OKHO B EBPOny

BejTHKMH uapb py6HTb OKHO peniHn b Eepony h3 Pocchh. -

H npopy6Hn, xoth ero He flenaTb 3Toro npocHJiH.

Ho cMepren uapb. H bpcmh scnjiTb noiuno: dHrysHaciu c iujiom

OKHO aaflCJiajiH onjrrb - h cHoea cxano ace KaK 6bino.

ripoiiino CTO Jier. FTpHiiieji e UapwK FTerpa npa-npasHyK c GpaBOH necneH.

H cHoea py6HT oh okho - ryaa )Ke, ho na hobom mcctc.

ypa! CKB03b crpoH ^JejibflerepeH b okho b EBpony Haim xofljrr

3a HCHMeHHeM flBepCH. H TQJlMeH He rpOHSBOnJIT.

Rrcpyr uapb noMpe. M jieuiHH c hhm! Ym Bce uapio apyroe^ BTopjrr.

Okho sHaweHbCM occhhm h aocKai^ 3a6beM Bnpyropjiab.

FoAa HAyr. UapH uapeH CMeHjnar b HameM 6oapoM cpy6e.
To Nt>i 6e3 OKOH, 6e3 jiBepeH - to CHosa ap^kho CTenw py6HM.

Bp nojDocoB jieTsrr onmiKH, h Tonopw Ay6acHT c tojtkcm:

TO Taw OKHO saxonoTHT, TO 3Aecb B cTene npopeTKyr meJiKy.

M Bce npa flejie. EcTb MepTa, wHTb 3a KoropoH naM ne CTbWHo:
OKOH B EBpony flo Mepra. Ebpoiw JMiib H3 hhx ne bkhho...

He nepcHTH naM Py6HKOH, npefl kohm BsmuSjieH BcaaHHK MeAHbii.

rijxMiecc py6neHH5i okoh He3aBepuiiM. Oh nepManeHTHbiH.

BMW, pyccKHH 6apfl na nyrH s HspaHJib

3ae3waKmHH Mepe3 BencKoe okho b

KoHHeicrnK3T , Korfla Speoib b

6epjiHHCK0H CTene TpyflHo Gwno
BKUCTb flawe Bo cHe.

- riiioxo y tcGji wsyr jxena c nepecTpoHKOH , Miina, roBopwr CTajWH.

- 3Haio, 3naio, Hoc BHCcapwoHOBHM . A mto mhc flejiaTb?

- Ba-n3pBMX, paccTpejiHH Bce noJiHT6iopo. Ba-BTapHX, nepcKpacb CaBenoecKHft

BOKsan B cHpeneBhiM ubct.

- A saMCM BCwpeneBWH?

- MajiaA3U» N%iua. H snan, mto tw mhc 3TaT ea-anpoc sanauS).

PasHOMTeiwe: - Xapaiuo, Mmia, n TaK h 3Han, mto ik) BTopowy

nyHKTy y T36fl 6ynyT Boripocu.

- riofl KaKM^ iwcHCM BoJvicT 3cKaMWJibe CepreeBHM b mctopwo?

- HoA »weiieM a-KPl-HAPb-OCBOnO/Mriillb.
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The seventh part of the collection of documents THE THORNY WAY OF
TRUTH (TWT) is dedicated quite the whole to Maxwell's displacement cur-

rent which, according to conventional physics, must have all magnetic

properties of conduction currents. Marinov has shown that this concept is

wrong. His original experiment demonstrating that displacement current

does not act with potential forces on other currents was presented in TWT I.

In TWT VII is presented Marinov's repetition of the historic Whitehead's

experiment, put by the Maxwellians-Machiavellians under the rug, which

demonstrates that displacement current does not react with kinetic forces

to the action of other currents. Marinov is photographed above with his

CHILDISHLY SIMPLE experiment which consists of a cylindrical condenser
jput in the orifice of a big coil. Between the condenser's plates either a metal

ring or a ring of dielectric can easily rotate. The capacitances in both cases

are made equal. Thus in both cases, by applying the same tension, the same
current flows, and the torque acting on the conduction current in the metal

ring brings it to continous rotation. According to the Maxwellians, the same
torque must also act on the ring of dielectric, while the experiment shows NO
TORQUE. Thus the interaction between circuits interrupted by condensers

is an Interaction between NON-CLOSED loops and, because of Grassmann's
formula, may violate Newton's third law, as Marinov has already demonstra-

ted with his Bul-Cub machine without stator (TWT III) and with his RABDC-
machine (TWT IV). However the knights-editors mounting the world's phy-

sical journals, under the command of the hardy Sir John frome NATURE,
raise their shields against Marinov's papers in a desperate effort to save

pitiable scientific lies. Price: $ 25


