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ABSTRACT
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Thisargument provides a very ssimple demonstration that the “ New Induction” model isa more
complete description of the natural phenomenon known as Electromagnetic | nduction than classical
electromagnetism (specifically Faraday’s L aw, which includes Maxwell’sversion). Thisis
accomplished by showing that Electromagnetic Induction isa reciprocal phenomenon for which New
Induction, not Faraday’s L aw, accountsfor all aspects of measurable reciprocity.

This paper contains worked out examples of both the New Induction model and Faraday’s
Law.
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New Induction: New Induction: Faraday’'s L aw:

Point Charge form Wire Fragment form

Fz_KMQSQTaS erm:TS:_KM(dIdeLS.dLT emf = - dﬂ
Ir| dt I dt

Note: This paper is condensed from segments found in the papers “New Induction” and
“Rules of Nature” found at www.Distinti.com. The New Induction models were found
through experimental means by Robert J. Distinti.
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1 An Qverview of Induction

Figure 1 shows an empirical way to determine the mutual inductive linkage
(M) between two loops of wire. By exciting loop 1 with atime changing
current, loop 2 will develop an emf. The mutual inductive linkage (M) is
calculated by dividing the emf in the second loop by the current changein
thefirst loop. For the sake of discussion we call thisthe “Forward Linkage”
and give it the symbol (Myy).

di
1 ernf2
dt
p— o dl,
|\/|12 emfz __Mlz(aj
- Loop 2
h 1 '[FL)JI’]I:B N2 turns
emf,

Figure 1: Forward Linkage

Next, Figure 2 shows the experiment run in reverse, where the current
change is applied to the second loop and the emf ismeasured in the first
loop. For the sake of discussion we call thisthe “ Reverse Linkage” and give
it the symbol M.
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d,
emfl dt
di e
emrl =-M Zl(d—tzj M 21
Y

00 Loop 2
II:I 1 tI?Jrlns N2 turns

emf

M 21 7T :

Figure 2: Reverse Linkage

The above experiments demonstrate the empirical way to determine both the
forward (M1,) and reverse (M,;) mutual inductive linkage.

In both the forward and reverse case, the inductive linkage can be calculated

electromagnetic theory using either the classical model of induction
(Faraday’s Law) or the New Induction model.
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2 Reciprocity

WEell known to scientists and engineers, for more than 100 years, is the fact
that the forward mutual inductive linkage is the same as the reverse linkage
(M, =M,,). Thisphenomenon is called reciprocity.

The next step isto show an experiment where reciprocity is not predicted by
the classical models; this is done with an example of Fragment-to-Loop
induction. Inthe example, Faraday’s Law (the classical model) predicts
linkage in the forward case but not the reverse; whereas, the New Induction
model predictsidentical linkage in both directions. These examples are
demonstrated mathematically after the New Induction model is introduced.
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3 The New Model of Induction

The most basic form of the new model for induction (See the paper “New
Induction” at www.Distinti.com) is given by the following Charge-to-
Charge relationship:

- U
F =~ Su Q%8s K, =47 =107

I

New Induction is described as follows:
An accelerating charge (the sourceQ,) will induce aforce on another charge

(thetargetQ,) in adirection parallel to the acceleration of the source (a.).

The magnitude of the force is proportional to the acceleration of the source
and inversely proportional to the distance (r) between source and target. If
the source and target are like charges, then the direction of the forceis
opposite to the direction of acceleration; otherwise, the direction of forceis
in the same direction.

By the substitution of the “charge to fragment” conversion identity (seethe
paper “New Electromagnetism”), this equation is transformed into the
following Fragment-to-Fragment relationship:

dig\dLgedL
eanTS:_KM( sj s|r| T

dt
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In the above Fragment-to-Fragment model, we see that the cosine between
fragment directions, magnitude of current change and distance between
fragments, affects the amount of energy coupled from source to target.
From this observation we see that orthogonal running wires do not affect
each other; whereas, parallel wires couple maximum effect (relative to
current and distance)
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The next step in this proof isto apply both the New Induction model and
Faraday’s Law to a Fragment-to-L oop example. Let us begin by introducing
the concept of Fragment-to-L oop linkage.
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4 \Wire Fragment Induction
(Fragment-to-Loop)

Suppose we wanted to know the effect of a current change in asmall length
of loopl (afragment) on the second loop (see Figure 3). For the sake of
discussion we refer to this as the “Forward Linkage’

emf,
emf, =—M 2l
dl, H M, 2 12 "
-
dt
Small length
of loopl: Loop 2
“Fragment” N2 turns
_ e,

M.. =
12
dl,
dt
Figure3: Fragment-to-loop Forward Linkage

In this example, Faraday’s Law is capable of calculating the inductive
linkage (M 12) from the fragment to the loop (Fragment-to-Loop linkage). A
complete example of this derivation is shown arithmetically in the next
section.

Note: A mathematically worked out example is shown in the
next section of this paper.
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From our understanding of reciprocity, we surmise that the reverse linkage
(from the loop to the fragment) must be the same (M,, =M., ); however, itis
impossible to use Faraday’ s Law to confirm this. One may argue that
Maxwell’ s equations can be used to determine the reverse linkage; however,
this would only be an approximation AND it would only be accurate when
the length of the fragment approaches zero length.

We must remember that Maxwell’ s Equations are derived from Faraday’ s
Law (and others); therefore, if Faraday’slaw is proven not to be a complete
description of Electromagnetic Induction, then Maxwell’ s equations are not
a complete description of electromagnetic wave phenomenon.

This paper is only one of many arguments which suggest that Faraday’s Law
Is not a complete description of the phenomenon of electromagnetic
induction. See the paper “Classic Flux Anomaly” for a contradiction of
classical induction with regard to magnetic cores.

Returning to the Fragment-to-loop example; since afragment can source
inductive energy, then reciprocally, a fragment should be able to receive
energy; logically then, a fragment-to-fragment model for induction should
exist. Furthermore, it follows that if a fragment-to-fragment model for
induction exists, then so should a charge-to-charge model for induction (this
follows from the fact that charges are the “things’ that create, and react to,
electromagnetic fields). Thisisthe basic argument that led to the search and
discovery of the New Induction model. The New Induction Model confirms
(as shown in alater section) that the forward and reverse linkages of the
Fragment-to-Loop example are identical (asit should be).
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The next section contains an applied example of fragment to loop induction.

Copyright © 1999-2003 Robert J Distinti. Page 9 of 16



Rev 1.2 The World Leader in Electromagnetic Physics

16w 200 Wi Distinti.com |

‘i
T
,-:i'|:|

W

=]
=
D,
I
=,
=
=~
@,
D
&®
@®
=
=
=
=
q

(£=3
(=
=
D,
=
=~

5 Forward Fragment-to-Loop
linkage

This section applies both Faraday’s Law and New Induction to asimple
fragment-to-loop example to demonstrate to the reader that both models
yield exactly the same result.

_¢_ q a d ¢

L H
p b

T < D > |« w ¢ T

Given the above system where conductor segment (pq ) carries atime
changing current (di/dt); find the emf induced in the conductive loop
(abcd). For simplicity, assume that the length D is much much greater than
L and H. Thedirection of di/dtisfrom pto g (toward top of page).
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USING FARADAY'SLAW USING NEW INDUCTION

Thelntegratlon can be simplified by ‘emf _ _HLH (di J(l 1 j

realizing that the field intensity for
this problem varieslittle as a
function of height; therefore, we use
the following approximation:

The direction of the emf is ccw
around the loop for positive values

Writing down the two equations Writing down the wire fragment =
required : form of the New Induction: @
_, (IdL xf) do dig\dLgedl
dB = and emf =-N—. A SRR e
" & | ) T )
Because D >> H and the since the Only line segments parallel to the (5
target loop islocated directly source are affected. Thus, we need —o
transverse to the fragment we can only consider segments (ba) and 5
use the following (cd). (=
approximation (! L) The The emf contributed by (ba) is given @
4t by: N
minus sign comes from resolving the w(di \LH D
cross product. T e D @
il e The emf contributed by (cd) is =3
d  dt4m? __mu(d ) LH (.
L emf =——| — : —(s
The quantity do/dt isfound by TN IpBE) Q%)
integrating dB/ dt over the area Since the directions of both emfs are —
encl osed by the |00p downward, they oppose each other in
di pL the loop; therefore, the total emf is b
I I dt 4772 the difference between the two: 3
%
=)
—~

dp _ _diptH>"1 of di/dt .

dt dt 4m { r?

do _ dipLH ( 1 j Note: If you had trouble following

d¢ dt 4m (D D+W theabove derivation, thereverse

Shcear SN 4nd thereis only linkage example (found in the next
dt few pages) isalmost identical and

one turn in the loop (N=1) then: isdescribed in much more detail.

I H((Etj(D DiWJ'
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To find the inductive linkage (M) we divide by —di/dt. For both cases, this
yields: m = HLH (i- 1 J

4am \D D+W
This section shows arithmetically that New Induction and Faraday’s Law
yield identical results for the forward linkage example.
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6 Reverse Fragment-to-Loop
linkage

According to the reciprocal nature of induction, the forward and reverse
linkage should be identical. Let’s apply the two models again, in reverse, to
find the effect of the loop on the fragment. If our models are correct, then
the reverse calculation should yield the same result.

di

dt
_¢_ q ar — d

L 1

T p

|
|
b
c
< D =!< W =||

—> T [

Let loop (abcd) carry atime changing current (di/dt). Find the emf induced
in the conductive fragment (pg). For simplicity, assume that thelength D is

much much greater than L and H. The direction of di/dtis clockwise around
the loop.

Faraday’s law is impossible to apply to this case.
Applying New Induction:
The derivation of the reverse linkageis just as simple as the forward linkage

(previous section); it is performed here in greater detail to aid those readers
who did not follow the previous example.
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Remembering that the fragment-to-fragment model of New Induction shows
no linkage for orthogonal wires; therefore, we omit the effects of the
horizontal segments (ad, bc).
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d ]
—¢— q al d_i dt d_\lr_
L \ H
o i }
T ‘p D b#L W ¢ T

Thisleaves only the following effects ba—> pqg, and cd->pq

First we consider the effects of (ba) on the target (pg). Normally, the
application of the fragment-to-fragment model requires adual lineintegral
over both the source and target; however, since we have specified that the
distance (D) is much larger than either the length (L) of the fragment or
height (H) of the loop, then an excellent approximation for emf is obtained
by simply plugging the variables into the New Induction equation:

v q emf:_KMLH(di) .

D (dt

] |

|1 ai
— 4 | P b i 8
f < D >| dt

|

The above emf is negative since it is in the opposite direction as segment pa.

Next we consider the effects of fragment (cd):
v o = KuLH ( di j di

. D+W {dt dt
A o1

< D > < W

T —p O

The above emf is positive since it isin same direction as segment pg.

The total emf is the summation of the two effects:

oresis(33 o
d A\D D+W

Copyright © 1999-2003 Robert J Distinti. Page 14 of 16




Rev 1.2

16 wa 200 Wi Distinti.com |

The World Leader in Electromagnetic Physics

Or

. _H(d_ij(i ol )
4 \dt \D D+W
To find m, we divide both sides by —di/dt, thus:

M_pLH(i_ 1 )
4am D D+W

Thisresult isidentical to the previous. This shows that the New Induction
model correctly reflects the reciprocal nature of electromagnetic induction.
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7 Conclusion

The new model for electromagnetic induction (New Induction) reflects the
reciprocal nature of electromagnetic induction in all cases. Thisisnot so
with the classical model of induction (Faraday’s Law) sinceit only accounts
for alimited set of possible interactions.

New Induction aso shows that a magnetic field is spherical in nature. This
is different from the Biot-Savart (transverse) field model of classical
el ectromagnetism.

Finally, New Induction permits theoretical applications that suggest that
el ectromagnetic induction is the mechanism of inertia. It isfrom these
observations that the new model was named the Inertia Electric Law (IEL).

Another paper published at our sitetitled “Classic Flux Anomaly” shows a
contradiction of classic field theory as applied to magnetic core material.
Thisanomaly of classic field theory is corrected with New Magnetism
concepts. The corrected classical flux model shows that Faraday’s Law is
only a special case of the classical Motional Electric Law and not a
fundamental model of nature. Since Faraday’s Law isacritical component
of Maxwell’ s equations; then consequently, Maxwell’ s equations describe
only a“special case” of amore complete el ectromagnetic wave model.

Since the Spherical Magnetic field uncovered by New Induction isthe
foundation for all of the New Electromagnetism Research (which includes
the New Motional Electric Law defined in the paper “New Magnetism”)
then this quintessential argument is an argument for the entire body of work
on New Electromagnetism.
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The discovery of the New Induction models, the spherical magnetic field
and the New Electromagnetic models is solely the work of Robert J. Distinti.
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