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Abstract

The Maxwell equationsdo not contain of infotima about power interaction
of the current carrying systems. In the classitedteodynamics for calculating
such an interaction it is necessary to calculatgnatc field in the assigned
region of space, and then, using a Lorentz foocént the forces, which act on
the moving charges. Obscure a question aboutehains with this approach,
to what are applied the reacting forces with respethose forces, which act on
the moving charges.

The concept of magnetic field arose to a aerable degree because of
the observations of power interaction of the currearrying and
magnetized systems. Experience with the iron slgayiwhich are erected
near the magnet poles or around the annular tutim twe current into the
clear geometric figures, is especially significafihese figures served as
occasion for the introduction of this concept as tmes of force of
magnetic field. In accordance with third Newtorésvlwith any power
interaction there is always a equality of effectiveces and opposition, and
also always there are those elements of the systemhich these forces
are applied. A large drawback in the concept of me&ig field is the fact
that it does not give answer to that, counteracforges are concretely
applied to what, since. magnetic field comes outttas independent

substance, with which occurs interaction of the imgw«harges.
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Is experimentally known that the forces ofenaction in the current
carrying systems are applied to those conducton®se/ moving charges
create magnetic field. However, in the existingaapt of power interaction
of such systems the positively charged latticewtoch are applied the
forces, does not participate in the formation o fbrces of interaction.
That that the positively charged ions take direst j the power processes,
speaks the fact that in the process of compreghiagplasma in transit
through it direct current (the so-called pinch effeit occurs the
compression also of ions.

Let us examine this question on the basib®itbncept of scalar- vector
potential [10-12]. We will consider that the scalactor potential of single

charge is determined by relationship

Vv
ech—=
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and that the electric fields, created by this piéénact on all surrounding

charges, including to the charges positively chéutg#ices.
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Fig. 1. Schematic of power interaction of the cotr@arrying wires of two-
wire circuit taking into account the positively c¢had lattice.



Let us examine from these positions power intevadbetween two parallel

conductors (Fig. 1), along which flow the curreiige will consider that
gf, g2+ andgQ, , g, present the respectively fixed and moving charges,
which fall per unit of the length of conductor.

The chargegf, g; present the positively charged lattice in the lowe

and upper conductors. We will also consider thdh lmonductors prior to
the start of charges are electrically neutral. Thisans that in the
conductors are two systems of the mutually inseofgabsite charges with

the specific densityg,”, g, andg,", g, , which neutralize each other.

In Fig. 14 these systems for larger conveniencéhénexamination of the

forces of interaction are moved apart along the azi. Subsystems with
the negative charge (electrons) can move with pleeds vV, andV,. The

force of interaction between the lower and uppedoators we will search

for as the sum of four forces, whose designatiamerstandable from the
figure. The repulsive forced, and F, we will take with the minus sign,
while the attracting forcel, and F, we will take with the plus sign.

For the single section of the two-wire cirapfiforce, acting between the

separate subsystems, will be written down
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Adding all force components, we will obtain the ambof the composite
force, which falls per unit of the length of contlug

g1g2 1 -
F, = > IET (Chc ch ch S 1] (2)

In this expression a®), and g, are undertaken the absolute values of

charges, and the signs of forces are taken intouatdn the bracketed

expression. Let us take only two first members>gdamsion in the series
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C

obtain

F — glvlgzvz —_ I 1I 2
51 2. 2.7
27TECT 27ECT

where g, and g, are undertaken the absolute values of specificgelsar
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andV, andV, take with its signs.

Since the magnetic field of straight wireggraj which flows the current

| , we determine by the relationship

H=——,
27
From relationship (2) we obtain
[, H.l
F. = 12 —-"'12— H ,
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where H, - the magnetic field, created by lower conductothe location

of upper conductor.

It is analogous
=lyuH,,
where H, - the magnetic field, created by upper conductahe region of

the arrangement of lower conductor.



These relationships completely coincide wit# tesults, obtained on the
basis of the concept of magnetic field.

Relationship (3) represents the known rulgaiver interaction of the
current carrying systems, but it is obtained nothenbasis the introduction
of phenomenological magnetic field, but on the ®asf completely
intelligible physical procedures. In the formatioithe forces of interaction
in this case the lattice takes direct part, whishnot in the model of
magnetic field. In the model examined are well biisithe places of
application of force. The obtained relationshipshcme with the results,
obtained on the basis of the concept of magnetdtd fiand by the

axiomatically introduced Lorentz force. In this eas undertaken only first

. . .,V
member of expansion in the serle}hE. For the speedsv~ Cshould be

taken all terms of expansion. If we consider thisumstance, then the
connection between the forces of interaction aedctiarge rates proves to
be nonlinear. This, in particular it leads to tlaetfthat the law of power
interaction of the current carrying systems is asygtnic. With the identical

values of currents, but with their different dineats, the attracting forces
and repulsion become unequal. Repulsive forceseptowe greater than
attracting force. This difference is small and istedmined by the

expression

2
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but with the speeds of the charge carriers of ctwses to the speed of light
it can prove to be completely perceptible.

Let us remove the lattice of upper conduckag.(1), after leaving only
free electronic flux. In this case will disappehe forcesF, and F;, and

this will indicate interaction of lower conductoitlv the flow of the free



electrons, which move with the speedon the spot of the arrangement of

upper conductor. In this case the value of theefaftinteraction is defined

as:
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The Lorentz force assumes linear dependence betivedarce, which acts
on the charge, which moves in the magnetic fiehd| lais speed. However,
in the obtained relationship the dependence oatheunt of force from the

speed of electronic flux will be nonlinear. Fromatenship (4)it is not

difficult to see that with an increase W the deviation from the linear law

increases, and in the case, whey>>V,, the force of interaction are

approached zero. This is very meaningful resultec8gally, this
phenomenon observed in their known experiments TJisom and
Kaufmann, when they noted that with an increadenvelocity of electron
beam it is more badly slanted by magnetic fieldeyrhonnected the results
of their observations with an increase in the nefsslectron. As we see
reason here another.

Let us note still one interesting result. Frosationship (3), with an
accuracy to quadratic terms, the force of inteoactf electronic flux with
the rectilinear conductor to determine according ttee following

dependence:
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From expression (5) follows that with the uredtional electron motion
in the conductor and in the electronic flux thecof interaction with the

. " 1.
fulfillment of conditions v, = EVZ is absent.

Since the speed of the electronic flux usuadlych higher than speed of
current carriers in the conductor, the second temnthe brackets in
relationship (5) can be disregarded. Then, since

__ 9V
we will obtain the magnetic field, created by loveenductor in the place

of the motion of electronic flux:

_ 9.0, W, _
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In this case, the obtained value of force exaatipa@des with the value of
Lorentz force.

Taking into account that
Fs =g,E=0,uv,H,
it is possible to consider that on the charge, twimmoves in the magnetic

field, acts the electric fieldE, directed normal to the direction of the

motion of charge. This result also with an accurémyof the quadratic

2
V o . .
terms — completely coincides with the results of the cquiad magnetic
C

field and is determined Lorentz force.

As was already said, one of the important reahttions to the concept
of magnetic field is the fact that two parallel beaof the like charges,
which are moved with the identical speed in oneedalion, must be
attracted. In this model there is no this contrgmincalready. If we consider

that the charge rates in the upper and lower willdo® equal, and lattice is



absent, i.e., to leave only electronic fluxes, thvfl remain only the
repulsive forceF,.

Thus, the moving electronic flux interacts sitaneously both with the
moving electrons in the lower wire and with itdilz#, and the sum of these
forces of interaction it is called Lorentz force.

Regularly does appear a question, and doedecreagnetic field most
moving electron stream of in the absence compergsatiarges of lattice or
positive ions in the plasma? The diagram examihedvs that the effect of
power interaction between the current carrying esyst requires in the
required order of the presence of the positivelgrghd lattice. Therefore
most moving electronic flux cannot create that @ffevhich is created
during its motion in the positively charged lattice

Let us demonstrate still one approach to pineblem of power
interaction of the current carrying systems. Thaeteshent of facts of the
presence of forces between the current carryinggsysindicates that there
is some field of the scalar potential, whose gnmadiensures the force
indicated. But that this for the field? Relationsli8) gives only the value
of force, but he does not speak about that, thdigna of what scalar

potential ensures these forces. We will support widnstants the currents
|, and |,, and let us begin to draw together or to move aegductors.

The work, which in this case will be spent, andhat potential, whose
gradient gives force. After integrating relationsli8) onr , we obtain the
value of the energy:
W = 11, Inr

2mEC”

This energy, depending on that to move away cowdsi¢tom each other,
or to draw together, can be positive or negativéaekVconductors move
away, then energy is positive, and this means sugiporting current in the

conductors with constant, generator returns endrigig. phenomenon is the
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basis the work of all electric motors. If condustaonverge, then work
accomplish external forces, on the source, whigbpsts in them the
constancy of currents. This phenomenon is the bidmEswork of the
mechanical generators of EMP.

Relationship for the energy can be rewritten dous:t

11, Inr
W= 277£‘C2 - |2Azl_ |1A12’
where
A, = I Inr
27EC?

IS Z- component of vector potential, created by lowenductor in the

location of upper conductor, and

A,

Is z- component of vector potential, created by uppmrdactor in the

_Lynr
27EC?

location of lower conductor.

The approach examined demonstrates that latge which the vector
potential in questions of power interaction of therent carrying systems
and conversion of electrical energy into the metd@nplays. This
approach also clearly indicates that the Lorentzefas a consequence of
interaction of the current carrying systems witle tield of the vector
potential, created by other current carrying systenimportant
circumstance is the fact that the formation of eegotential is obliged to
the dependence of scalar potential on the speew. i$hclear from a
physical point of view. The moving charges, in cection with the
presence of the dependence of their scalar potemtithe speed, create the
scalar field, whose gradient gives force. But theation of any force field
requires expenditures of energy. These expenditiaesomplishes
generator, creating currents in the conductors.tHis case in the

surrounding space is created the special fieldchvimteracts with other
9



moving charges according to the special vectorsrule this case only
scalar product of the charge rate and vector pafegives the potential,
whose gradient gives the force, which acts on tbeing charge. Thisis a
Lorentz force.

In spite of simplicity and the obviousnesstlué approach, this simple
mechanism up to now was not finally realized. Fos teason the Lorentz
force, until now, was introduced in the classicé&ctodynamics by
axiomatic way.

Let us examine the still one case, when thglsinegative chargee

moves with the speed, in parallel to the conductor, along which with the
speed V, move the electrons, whose specific density, thldé per unit of

the length of wire, composes, (Fig.2). We will consider that the

conductor prior to the beginning of electron motwas electrically neutral
and the specific density of positive ions and etet they were equal. The

grain, which falls in the sectiordz of conductor with the current, in this

case will composeq, dz. The element of the effective force of the moving

charge € on the elementg, dz will be determined by the relationship:

dF — egldz VanZn _ E Vln2
4rer?( ¢ 2c¢?)

where V,, andV,, - components of the corresponding speeds, nomnal t
the radius, which connects the moving charge withgrain ¢, dz. The
speed of the electron motiow,, is considerably more than the speed of

the motion of charges in the conductdy,; therefore last term in the

brackets in this relationship can be disregarded.
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Since V,, =V,Sing andV,, =V,Sina, and also, taking into account

: r,da
thatr, =r sing anddz=—2-—,
sin“a
we obtain
A=Y
dF =252 gg.
4rECeT,
y y
V2n
dF, V.
kg2
dF, dF

q, dz
Fig. 2. The diagram of interaction of the movingnp@harge with the

conductor, along which flows the current.

The obtained force corresponds to attraction. Tleenent of this force,

parallel r,, will be written down as:

dF, = jlvizzsina da (6)
TEC'T,

and the element of the force, normaljowill be equal:

dF, =12 chor da (7)
* ArmEchr
0

After integrating relationship (6) and taking irdccount that the current,
which flows by the lower conductor it is determinieg the relationship
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| =qV,, let us write down the force, which acts on thegk moving

charge e from the side of the right side of the wire:

lev. . lev
— 2 sinag da = 2

F= > — .
47ECT, 4rECeT,

(8)

O N

If we consider interaction, also, with hertlside of the wire, then the

force, which acts in paralldl, will be doubled, and the forces, which act
normal tof,, they are compensated. Thus, the composite fargieh acts
on the charge, which moves in parallel to wire| s written down:

F o= (©)

27EC’T,

Since the magnetic field, created by lower conduaiith the current at the
point of the presence of the moving charge, is rdeteed by the
relationship

1
and magnetic permeability =—, then from relationship (8) we obtain
éC

F. =ev,uH
This force is exactly equal to the Lorentz force.

Now let us examine the case, when the chargees between two
limitless parallel plates, along which flows theessific current | , (Fig. 3).
This current flows along the normal to the plandigdire. In this case the
charge moves in parallel to the current, which 8awthe plates.
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Fig.3. Diagram of interaction of the moving poihiacge with the currents,

which flow along the parallel conducting plates.

Taking into account relationship (9), let us writewn the element of the
force, which acts on the moving charge from theesad the current

element, which flows normal to the elemedy,
dz dy nv,q,v
dF — y 21qZ 2. (10)
27ECT

In this relationshipdz is this thickness of the layer, along which therent

flows, andn - electron density.
. S o r,da
Let us rewrite relationship (10), taking ir#ocount thatdy = ———,
sinta

r dF .
r =—2 and also that thatdf” =sina, wheredF - element of force,

S
directed in paraller , anddF, - element of force, directed normaltg

dF = dz nvlgzvzda.
" 27E,C*

After integrating this expression, we will obtalrettotal force, which acts

on the moving charge from the side of one half-pian

dz nv,g,v.da _dznvgy,
27E,C* 4g C°
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Taking into account that the fact that on the chagt the forces from the
side of four half-planes (two from the side of lovpdate two from the side

of upper), finally we obtain:

— g2V2H —
F. = = V. H .
2 EOCZ ,ng 2

And again eventual result exactly coincided witl thsults of the concept
of magnetic field.

Thus, the results, obtained taking into actdl introduction of scalar-
vector potential and concept of magnetic field, ptately coincide, if we
consider only quadratic members of the expansionyperbolic cosine in
series. In the case of the calculation of the teofthe expansion of the
higher orders, when the speeds of the motion ofgesaare great, this
agreement it will not be and the connection betwberforce and the speed
becomes nonlinear, and the concept of magnetid figl no longer give
correct results.

By the merit of this method of examining iatetion between the
current carrying systems and the charges appearfath that he indicates
the concrete places of application of force, whitt between their
elements and moving charges, which is not in tmeept of magnetic field.
now it is possible to verify does work the meckamiof interaction of the
current carrying systems in the case of the lomg éxamined, along which
IS propagated electriccurent wave. The tensiomefelectric field between

the planes of line is determined by the relatiogpshi

9
E= . (11)

where g, - the charge, which falls to the single squaré¢hef surface of

long line.
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The specific current, which falls per unittbé width of line, magnetic

and electric field in it are connected with theatnship

E
| =g v=H =—=. 12
g, 7 (12)
From this relationship we obtain
E
V= : (13)
gI:IZO

Since the currents in the planes of line are dika@h opposite directions,
taking into account relationships (11 - 13), vabfethe repulsive force,

falling to the single square surface, let us walibevn:

F, = g“zvz =}ﬂoH2.

o 2ec” 2
Thus, the concept of scalar- vector potential anthis case gives correct
answer.

Let us examine the still one interesting coosmce, which escapes
from the given examination. If we as the planeslarfg line use an
superconductor, then the magnetic field on itsaa@f equal to specific
current, can be determined from the relationship:

H =nevA, (14)

where A =

>— - depth of penetration of magnetic field into the

ne”u
superconductor.
If we substitute the value of depth of pernt@rainto relationship (14),

then we will obtain the unexpected result:

H:v/m.
U

Occurs that the magnetic field strength completilgs not depend on the
magnitude of the charge of current carriers, butepends on their mass.

Thus, the specific energy of magnetic pour on
15



1 nmv
W, =S uH® =—— (15)

Is equal to specific kinetic the kinetic energycbfrges. But magnetic field
exists not only on its surface, also, in the skiyer. Volume, occupied by
magnetic fields, incommensurably larger than thiiwe of this layer. If

we designate the length of the line, depicted m &iasl , then the volume

of skin-layer in the superconductive planes of livik compose2lbA .

a

|t
<%

y \
b
‘Z
\X

Fig. 4. Two-wire line consisting of two ideally aduncting planes.

Energy of magnetic pour on in this volume we detee from the

relationship:
— 2
W, , =nmv7lbA,
however, energy of magnetic pour on, accumulatédden the planes of
line, it will comprise:

nmviba 1
Wi . T/ 3

If one considers that the depth of penetration eigmnetic field in the

Ibasi,H . (16)

superconductors composes several hundred angstriimes, with the
macroscopic dimensions of line it is possible tomsider that the total

energy of magnetic pour on in it they determine rblationship (16).
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Therefore, the formation of magnetic pour &h between the planes of
line, which appear in connection with the motioncbfrges in the skin-
layer, it requires the same expenditures of enemgyif entire volume of
line was filled with the particles, which move withe speedv, whose
density and mass compose respectivelgnd m.

Is obvious that the effective mass of electromamparison with the mass

: : .. a : -
of free electron grows in this case mtg; of times. This is the

consequence of the fact that the mechanical elechation leads not only
to the accumulation of their kinetic energy in gkén-layer, but in the line
also occurs accumulation and potential energiesswigradient gives the
force, which acts on the conducting planes of lifleus, becomes clear
nature of such parameters as inductance and teetieé mass of electron,
which in this case depend, in essence, not fromrthgs of free electrons,
but from the configuration of conductors, on whibhk electrons move.
homopolar induction was discovered by Farady ntba® 200 years ago,
but also up to now the physical principles of theemation of some
constructions of unipolar generators remain obscUieere were the
attempts to explain the work of such generatoradtjon on the moving
charges of Lorentz force, but it turned out tharéhare such constructions,
in which to explain their operating principle thasmpossible.

Beginning the study of the problem about thenbpolar induction, it is
necessary to clearly demarcate the concepts otenfa difference and
electromotive force (EMF). The scalar potential fafed charge is
determined by the relationship

bo(r) =2

ArEr’

where Q - magnitude of the charge, ang - dielectric constant of

medium.
17



Electric field is the gradient of the scalatgmntial

E =—grad ¢,(r).
This field is potential, while this means that therk is not accomplished

with the transfer of trial charge in this field atpany locked trajectory, i.e.

the condition is satisfied

JEd =0.
The electromotive force (EMF) is the scalar qugntithich characterizes
the work of strange nonpotential forces in the &atlkconducting outline

and is determined the work of these forces on tisplatement of unit
charge along the outline. In this case

$Ed =U,
where U is EMF, generated in this outline.

The EMF can be determined also in any sedfdhe locked outline, in
this case the work is determined by work EMF instlsiection and
magnitude of the charge, moved in this sectionhBmitential difference
and EMF are measured in volts.

In the usual electric generators EMF is gaeeran the locked fixed or
moving outline, partly which appears the load, ihich is separated the
energy. A difference in the unipolar generator freach generators is the
fact that in it the locked outline is composite:eopart of this outline is
fixed, and the second moves relative to the fiéstlvanic contact between
these parts is ensured with the aid of the feedeshies. Both parts of the
locked outline of unipolar generator their potendiéferences, which in the
sum give complete EMF, are excited. If the disaussieals with the direct
current, then EMF can be generated only in theddabutline.

18



The concept of scalar-vector potential, developed the works
[3,11,12,19], the dependence of the scalar potesftigharge on its relative

speed is assumed.

P(V) = gich-Z. (17

where v, - normal component of charge rate to the vectoichvhonnects

the moving charge and observation point. Use of tluncept gives the
possibility not only to explain the work of all exing types of unipolar
generators, but also to answer a question aboupadlerization of the
moving magnet. We will consider that magnet itasgible to present in the

form the framework, along which flows the currefig( 5).

: B

Vl
<

Fig. 5. Framework with the current.

In the conductor is located two subsystemghef mutually inserted
charges: the ions of the positively charged latind electrons. These two
subsystems neutralize each other, making condwatbr neutral. When
current flows along the conductor and conducteitfiis fixed, then relative
to fixed observer move only electrons.

In Fig. 5 the subsystems indicated are moyaedtaOuter duct presents
the positively charged rigid lattice, and interoatline presents the current

of the moving electrons, which generate magnesid fi
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If the framework with the current moves in ttheection z, the like to
relation to the fixed observer the electron velpait the lower and upper
section of the framework it changes differently: thhe upper section it
increases, while in the lower - it decreases. Wtiike speed of lattice is
identical and in the upper, and in the lower sectind equal to the speed of
the motion of the framework.

Let us examine the case, when there is aosecofithe conductor, along
which flows the current (Fig.6). We will also coder that in the conductor

are two subsystems of the mutually inserted chaofidlse positive lattice

g" and free electrong”. For convenience in the examination in the figure

these two subsystems are moved apart along thdinate I .

v
N

r
Fig. 6. Section is the conductor, along which fldts current.

The electric field, created by rigid latticepgnding on the coordinate

, takes the form:

Ef = 9 (18)

where g - positive charge, which falls per unit of thedémof conductor.

as in relationship (18.18yith the further consideration we will introduce
only absolute values of the densities both of pasiand negative charges,
counting the absolute values of electrical pour which coincide in the
direction for I' by positive, and opposite to this direction - riaga

20



Using relationship (17), we obtain the valudsetectrical pour on,
created by the electrons, which move in the cormfweith the speedy;

S BT A B P
E Zerth 27Er(1+2c2]' (19)

In this relationship only two first members of erpeon in the series of
hyperbolic cosine are undertaken.

Adding (18) and (19), we obtain the summaryeaf the electric field
at a distancé from the axis of the conductor:

2
E=-——24_
2TECT

This relationship indicates that around thedtwtor, along which move
the electrons, is created the electric field, whiolhresponds to the negative
charge of conductor. However, this field with thaserent densities, which
can be provide ford in the normal conductors, Imagnificant value, and
discovered be it cannot with the aid of the exgstimeasuring means. It can
be discovered only with the use of the supercomiscivhere the current
density can on many orders exceed currents indheal metals [12].

Let us examine the case, when very sectiaheftonductor, on which

with the speed/, flow the electrons, moves in the opposite directiath

speedv (Fig. 7).

v
N

g >V

r
Fig. 7. Section of conductor with the current, whiooves with the speed

V.
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In this case relationships (2) and (3) will take tarm

. 1 V2
E :—2797]3 (1+§?] (20)
_ 1 (v, —V)?
E Z'%[“E%j 1)

Adding (20) and (21), we obtain the summary field

2
E, :%Lg—%‘é—] (22)
We will consider that the speed of the meatenmnotion of conductor
iIs considerably more than the drift velocity of attens. Then in
relationship (22) the second term in the brackats lee disregarded, and
finally we obtain:
gviv

E[O 5
27TECT

(23)

The obtained result means that around the movinglwdor, along which

flows the current, with respect to the fixed obseralso is formed the
electric field, but it is considerably greater tham the case of fixed

conductor with the current. This field is equivdlén appearance on this
conductor of the specific positive charge of theadq

A

C2

(24)

If in parallel with the conductor with the saspeed moves the plate (it
is shown in the lower part of Fig. 8), whose wiahequalr, —r;, then

between its edges will be observed a potentiabiifice

r 2 2
_fovidr gy Inﬁ

) 2rEc’t 2/EC N

U, = (125)
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V <«

g+
» 7
g >V,
r, V<
V <
r2
[y

Fig. 20. The conducting plate moves with the sapeed, as conductor.

However, a potential difference in the relatim the fixed observer

between the pointg andr, we will obtain, after integrating equality (23)

_ gvv 1,
U, = In—=, 26
> 2mEc? T, (26)
V <
g+
> Z
g
V <
“ —
V <«
r, ~

Fig. 9. To the conducting plate, which is moved etbgr with the
conductor, with the aid of the brushes the voltmsteonnected.

This potential difference will be observedvietn fixed contacts, which
slide along the edges of plate and on the crossemtion by their of that
connecting (Fig. 9). In this case such cross cdioeds the circuit of
voltmeter. The conducting plate, which is moved etbgr with the
conductor, presents together with the circuit oftnaeter the composite

locked outline, in which will act EMF, which is be¢he sum of potential
23



differences, which is located on the componentspaftthe outline. This
potential difference will fix voltmeter. We will a&in its value, summing

up expressions (25) and (26):

VAY, V2 r
UZ:U2+U1:(2?£CZ_2?E‘102JIHF_:' 27)

but sincev v, finally we considerably more than obtain

U, D%In:—; (28)

Is possible the conductor, along which floWws turrent, to roll up into
the ring, after making from it a turn with the cemt, and to revolve this
turn so that its speed would be eqwalIn this case around this turn the
electric field, which corresponds to the preseneeth® conductor of the
ring of the specific charge, determined by relattop will appear (24).

VvV Conducting
~~———7 disk
Turn with
current
~_ v

Fig. 10. Schematic of unipolar generator with taeofving turn with the

current and the revolving conducting dick.
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Let us roll up into the ring the conducting plaé&er making from it a disk
with the opening, and let us join to its generafeder brushes, as shown
in Fig. 10. If we with the identical speed revohuey and disk, then on the
condition that that the diameter of ring is consitidy more than its width,
on the brushes we will obtain EMF, determined bgtrenship (28).

Is examined the most contradictory versiothefunipolar generator, the
explanation of the operating principle of which time literary sources
previously was absent. With its examination it & possible to use a
concept of the Lorentz force, since and magnetcanducting ring revolve
together with the identical speed.

The conducting dick and the revolving togethegth it magnet it is
possible to combine in the united construction. this should be carried
out ring from the magnetic material and magnetit@dthe axial direction.
The continuous magnetized disk is the limiting cafehis construction.
With this EMF it is removed with the aid of the dlme brushes between the
generatrix of disk and its axis. This constructjpresents the unipolar
generator, which was proposed still by Faraday.

Different combinations of the revolving angeid magnets and disks are

possible.
Vv
g+
A
g >V,
\Y
r 7
A &
2 ) N
[

Fig. 11. The case, when the section of conducttr thie current is fixed,

and moves only the conducting plate.
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The case with the fixed magnet and the revolvingdoating disk is

characterized by the diagram, depicted in Fig. 11.

In this case the following relationships are fisial:

The electric field, which acts on the electronshie plate from the side of
electrons, that move in the fixed annular turn,determined by the

relationship

__ 9 Lv%\-VvV_ g 1(v,—V)’
=-— ch =- 1+ —————"—|,
5, 27TEY C 2TEY [ 2 c?
and the electric field, which acts on the electronthe disk, from the side

of ions in the ring

2
E = Lch% = L(“ EV_]

Therefore a potential difference between the eddeke revolving disk

will comprise

U =9 (W 1w |1
V2mEl 2 2¢? o

At the same time a potential difference between ktheshes, which are
fixed with respect to the reference system, will determined by the

relationship

I 2 2
_fovdr gV Ink

U, = = .
2 ) 27EC’T 27ECT Ty
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summarizingJ, andU,, we obtain value EMF in the composite outline of

2
V.V V r vV T
Uy =2 | WA e g 3 1 T2
2TE\ ¢ ¢ - 2/Ec® I,

It is evident that this relationship coincides widtationship (28).

If we for the case examined roll up into thgrwire, and plate into the
disk with the opening, then we will obtain the gadepicted in Fig. 12.
Therefore there is no difference whatever betwéencase of the magnet,
which revolves together with the disk and the magnéhich in the
reference system of counting rests, and disk reslg no. Specifically,
this phenomenon did not find, until now, of explao

Conducting
disk

Turn with
current

Fig. 12. Case of fixed magnet and revolving disk.

Now let us examine a question about whatdigidthe surrounding
space it will direct the moving magnet, represeimefig. 1 in the form the
framework with the current. We will consider thiag twidth of magnet is

considerably lower than its length, and we will mae those fields, which
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will be generated near its average part withouhtaknto account edge
effects.

Let us at first examine a question about wdiacttric fields the fixed
framework with the current generates. We already theat the appearance
of external static pour on around the conductol@gwhich flows the
current, it is equivalent to appearance on thesewttors of static charge.
Therefore the it should be noted that indicatetil§iecan be observed only
when current into the framework is introduced bguction noncontact
method. Otherwise electrical contact with the swmdbng conductive
bodies can lead to the overflow of the charges detwthe framework and
these bodies, which will distort the results of exment.

Let us examine a question about what eleGigids must appear in the
environment of the framework with the current, eatr into which is
introduced by induction method. The middle parttioé framework is

represented in Fig. 13. Here electrons move wighsifeedyv,. At the point

A the electric field will be they will be determinég the relationship
2
V, 1 1
Ez:—g—l2 —+—. (29)
2mEec\h
The same field will be observed, also, at the sytrioa point B.
If the framework moves in the direction of @n@s z with the speed/,

then upper conductor at the pofatwill create the electric field

V,V
E 59_12’
27TECT,
and lower conductor at the same point will creaeewill
v,V
EO-—24
27EC"T,

We will obtain summary field, after accumulatingsle two expressions
vv (1 1
E, 022 [=_= (30)
2rEc\ 1,
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Fig. 13. Section of the moving framework with therent.

However, at the poinB will be observed the same field only with the
opposite sign.

Relationship (30) shows that with respect e fixed observer the
moving framework with the current creates elechatd, in this case the
impression of its polarization is created. Howewayserver, who moves
together with the framework, will observe only thesignificant fields,

determined by relationship (29).

V<
I ]

Fig. 14. Magnetized roller, which is rolled betweei parallel planes.

Let us examine the new type of the unipolaregator, in which are used
the magnetized rollers. In Fig. 14 is shown thegmedized conducting
roller, which is rolled between two planes. We wibinsider that the lower
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conducting plane is fixed, and upper moves withgpeed ofv, making it
necessary a roller to achieve simultaneously amdgrpssive and rotary

motion. Moreover, since the roller is magnetize@, will compare it, as

before, with the turn, on which the electrons mowth the speedy,.

1
In this case the center of turn moves witle B‘peedzv. The

instantaneous speed of turn at the point of itsamiwith the lower plane is
equal to zero, and at upper point it is equallLet us isolate in the upper
part of the turn the small sectiall . The speed of the positive charges of

lattice in this section relative to fixed obserwvall be equalv, while the
electron velocity will be equaV —V,. This situation corresponds to the

case, depicted in Fig. 6. The section indicatedindgl near the fixed
observer, who is located near the upper plate, evéhte the tension of
electric field equal
EO—24Y_
2TECT
The duration of the pulse of electric field willnposevd! .

For registering this single-pole pulse it @sgible to use the diagram,
represented in Fig. 14. This examination demoredranly the principle of
obtaining the pulse of electric field with the aidl the rolling turn. In
actuality situation is more complex. All parts dfetrolling turn as the
components of charge rates, have different compgdbm speeds parallel to
plates in the dependence from the distance toghbenplate. Therefore for
finding the field at the assigned fixed point odttlee roller necessary to
integrate the components of all electrical pour oreated by both the
moving charges and by moving lattice of all paftthe turn.

The diagram, given in Fig. 15 it is not ungaolgenerator, since the

galvanic contact between the lower terminal of melter and the upper
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point of the rolling roller is absent. This contatiust be created for

transforming this diagram into the unipolar genarat

)
O

Fig. 15. Pulse-registering circuit of homopolaruantion.

One of the possible diagrams of the creatidn tlus contact
simultaneously with all rollers, which are locatedhe bearing races, it is
shown in Fig. 16.

Extenal cartridge

Internal cartridge

e Sliding contact

Fig. 16. Bearing with the magnetized rollers.

Bearing consists of the internal fixed contwgtcartridge clip, external
cartridge clip and sliding annular fixed contactternal cartridge clip can
be both the continuous, as shown in figure and lanras in the usual
bearing. External cartridge clip can be executeth lod the conductor and
from the dielectric. The fixed sliding contact, ented in the form of disk

with the opening, must be prepared so that itsnateannuli would not roll
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along the edge, but they slid immediately all nslldf external cartridge
clip was set into rotation, then each roller, pnéisg unitary unipolar
generator, will generate in the fixed sliding cata potential difference
relative to internal cartridge clip. Longitudinarin of one of the possible

constructions of this generator is shown in Fig. 17

=

Extenal Sliding
cartridge contact

Roler

Fig. 17. The longitudinal section of unipolar gaater with the magnetized

rollers.

This model has only demonstration value, sirtas very difficult to
reach this manufacturing precision in order to emshe reliable sliding
contact between the fixed slit ring terminal andaath that sliding on it
by rollers.

More rational are the constructions, givefig. 18.

-

[

\ . X
Insulating Insulating
bush bush

/
(__l (J :jtridge

A )

Fig. 18. Constructions of unipolar generator with feeder brushes.
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In both constructions are used roller bearingth the metallic
cartridge clips and the magnetized rollers, EMPRmmich is removed
with the aid of the brushes, which slide alongeldge of cartridge clips.
Then each roller, occurring opposite the slidingitaot, will generate
single-pole pulse EMF between the contact and téiesary part of the
generator. In the construction A internal cartriddie and the brushes,
fastened to it on the insulating bushes, they aredf and external
cartridge clip revolves. Constant stress EMF is tldase appears between
the central cartridge clip and the brushes. Inahestruction B internal
cartridge clip, on the contrary, revolves, and rgprcartridge clip with
the brushes fastened to it, remains fixed. EMF his tase appears
between the metallic cartridge clip, into whiclpressed the bearing and
by brushes. For an increase in the current, whely tan ensure such
generators should be increased a quantity of sofled sliding contacts,

after arranging them equidistantly on the perimeterartridge clip.
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