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FUNDAMENTALS
OF ENERGY
TRANSFER

I agree with Chris Parton’s
attack on the definition of
electric current, Wireless
World, December, 1984,
page 65.

Parton discusses “Forces on
conductors guiding a TEM
wave.” | have a chapter with
that title in vol. 2 of my book,
Electromagnetic Theory. I feel
that these strange forces may
guide us to a unified field
theory.

Force on conductors guiding

a TEM wave

After a TEM wave step has passed
by, guided by two parallel
conductors, there remain two
steady state “fields”:

(1) Electric current flows down
the wires, and a B field exists in the
dielectric right next to the surface of
the conductor.

(2) Electric charge remains on
the surface of the conductors, and
an E field exists in the dielectric
right next to the conductor.

The magnetic field exerts a force
into the conductor; that is, a force
which tends to drive the conductors
apart. The electric field exerts a
force out of the conductor; that is, a
force which tends to pull the two
conductors together.

The forces are F, = iB, F, = gE.
Now the electric current in the
surface of the conductor i and the

electric charge in the surface of the
conductor q are related by the
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equation i = q ©. That is, the .
current is equal to the speed with
which the charge density travels
along the surface of the conductor.
Dividing, we find that numerically:
F, B ©B 1(u) _ pH
F. oF E E

F, g E Vi E

But we know that in a TEM wave,

 at every point E/H = / p/E p

Therefore F| = F, numencally.
We conclude that when a TEM
wave (which we call a Heaviside
signal) glides along between two
conductors at the speed of light,
there is no force on the conductors
guiding the signal. This very
interesting feature of a Heaviside
signal was first pointed out by
David Walton, and is here proved.
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(For the equations giving F, and
F,, see for instance P. Hammond,
“Electromagnetism for Engineers”,
Pgrgamun. 1978, pages 107 and
55.)

It is generally thought that if an
electromagnetic wave travels down
a coax cable from left to right and
passes through another such wave
travelling from right to left, then
superposition applies. However,
this is not true in the very
important matter of the forces on
the conductors. Where each wave

| on its own exerts no force, (the
electric force and magnetic force
cancelling, ) when two waves are
passing through each other one of
the “fields” E or B — cancels, and
we are left with a net force resulting
from the non-cancelling “field”. So
superposition does not strictly
apply, because when we superpose
two TEM waves, something new
suddenly appears, a physical force.
If the two pulses passing in opposite
| directions are of the same polarity,
another strange thing happens for
. the short time during which they
overlap. That is, there is no electric
current in the surface of the
conductors. So if the conductors are
imperfect, there is no resistive loss
| during that short period of time.
(Similarly, if the pulses have -
opposite polarity, then if the
dielectric is imperfect, there will be
no losses due to leakage during the
short period of pulse overlap.)
Ivor Catt
|St, Albans

| Hertfordshire

Gefialie

I am not very surprised to
notice that many readers of
Wireless World (e.g. N.C.
Hawkes, December, 1984) have
been finding difficulty in
appreciating the contradiction
implicit in classical
electromagnetic theory pointed
‘out by Ivor Catt (September,
1984).
' A slow drift of electrons along
'a wire may well account for a
| “steady state” movement of
\charge, and until recently it
seems that this was all that was
required.

. However, with the growing
'importance of high-speed logical
signals, new problems have
been brought into the limelight
which are inexplicable purely in
ﬂs of classical “electron

[ will attempt to explain the

' “Catt anomaly” from a slightly
| different angle in the hope that
 this may serve to shed more

light on the contradiction.

(i) Experiment shows that a
voltage “step” travels at the
speed of light (of the dielectric
between the wires).

(it} Classical theory tells us that

| electrons cannot travel at the

speed of light because they
have a finite rest mass. (At
normal temperatures the

'average speed of the free

electrons is of the order of
1/1000 of the speed of light). In

fact the “drift velocity™ of the

free electrons turns out be

'much smaller, (of the order of

lem/second).
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(iii) Electrons in a given section

- of wire will not start to “dnift”

until they have received the
message to do so.

~ (iv) The signal which tells the

electrons to move is the electric
field caused by the charge on
the electrons which have dnfted

' in another section of the wire.

‘Thus the signal résulting from
the change in electric field (the
voltage step) travels at the drift
velocity of the electrons.

The contradiction and
resultmg inadequacy of the

| theory is clear to see.

This, the “Catt anomaly”,
| seems to have fallen on many

\ deaf ears. I am mterested to -

|

. see how the scientific

community contmues to neact tn

this vitally important - .
breakthrough which could lea
'to arevolutionin
electromagnetic theory.

F.U. Weaver-Mowes

Sutton

Surrey

With reference to the

 correspondence concerning the

physical mechanism of energy
transfer along transmission

lines. I believe that Catt is

correct in insisting that
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something much faster than
electrons is involved. It seems
reasonable to assume that as
the electrons in the wires would
be continuously entering and
leaving the conduction band,

there would be a corresponding
traffic of the associated quanta,
at the velocity of light, and that
it is the existence of these
quanta that constitutes the
basis of the energy transfer
mechanism. By considering all
the quanta that at any given
time travel in one direction
along a wire as one energy

current, and the contrary
travelling quanta as an opposite
current, Catt could justifiably
speak of two superimposed
slabs of energy and explain the
experimental facts in connection
with 1 metre long transmission
line reported on page 80 of the

December, 1980 1ssue.

\ I expect that the above

| suggestion, if correct, will lead
' to revised understanding of

| conduction phenomena

| generally, including such topics
- as superconductivity and the

. action of thermocouples.

'.I G. Berzins

‘Camberley

Surrey
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ELECTROMAGNE-
TIC ENERGY
TRANSFER

I would like to reply to letters in
the January issue following my
article in September and
October of 1984,

I regret that [ cannot
comment on P.J. Ratcliffe,
since | see no reason for mixing
e-m and entropy. Have they
been mixed up together before,
I wonder?

Quida Dogg (sic) compares

' (Galileo's travails with mine.

. Certainly the scandalous,

| unprofessional behaviour of the
| Establishment (in my case

| officials of the LLE.E., Inst.

" Phys. etc.) closely parallels that
of the Church in Galileo's case,
except that the Church and its
supporters at least bﬂthered to
supply some philosophical
justification for what they did to
Galileo. Disclosure of my
research has been delayed for
more than ten expensive years.
| There is no point in giving
names, because every single
member of the scientific
establishment behaved
irresponsibly in my case. As
Oliver Heaviside wrote;

“If you have got anything
new, in substance or in
method, and want to propagate
it rapidly, you need not expect
anything but hindrance from the
| old practitioner — even though
| he sat at the feet of Faraday.

L;-J:Ll.[l.l

Beetles could do that. . . But
only give him plenty of rope,
and when [as now in my case|
the new views have become
fasionably current, he may find
it worth his while to adopt
them, though, perhaps, in
somewhat sneaking manner,
not unmixed with bluster, and
make believe he knew all about
' it when he was a little boy!” —
| SeeI. Catt et al., Digital
- Electronic Design vol 2, p323,
pub. C.A.M. Publishing.
Ivor Catt
St. Albans
Herts,

The NPL definition of the
ampere is bad science purely
because of the difficulty in
getting infinitely long

conductors. If we are to

imagine them as the definition
requires, we must make sure
that they are a fair extrapolation
“of the finite shorted line. Chns
Parton (December, 1984) gets

! into a tangle as he unwinds his

reels of wire to infinity because
he assumes they are imtially
quiescent. Why not extend the
forward and backward wave
system of the finite case to
infinity along with the
conductors? If you must
speculate how this could be set
up in a finite time from a
quiescent state, why not allow a
distributed e.m.f. instead of
applying it at one point?

On the subject of
transmission lines, Ivor Catt,
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who provoked this discussion,
should get his car seen to if, as
he says, it suffers from an
energy dance at the speed of
light. Wot no dielectric
insulation? I hate to think what
reflections will build up when
the conductors touch.

Finally I was intngued to
learn from Mr O'Reilly that
open lines are ‘always
terminated by free space with
an approximate impedance of
377 ohms’. This should be of
considerable interest to
transmitter designers,
especially at e.l.f., where they
have great difficulty in getting
anything radiated at all. But
now all they have to do is install
a 377 ohm feeder to the outside
. where it is cut off cleanly. The
r.f. will run up the line and
| obligingly launch itself into free
. space unhampered by any
aerial. Since this effect is
' independent of frequency, or
~ even geometry, it must be
explanation of another
phenomenon which has always
puzzled me: the fact that my
batteries always go flat during
storage. Obviously they are
being shunted by free space. It
would also explain the well-
known standby consumption of
mains sockets, amounting to
153 watts, if they are not
. properly switched off at the
- wall, a fact well appreciated by
. builders in these energy
' conscious days, when it comes
to specifying the number of
sockets in a room. This effect
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was, 1n fact, first brought to
public attention by James
Thurber, whose aunt lived in
dread of electricity leaking out
and getting around the house.
D.H. Potter

Axminster

Devon

MAY 1985

THE CATT
ANOMALY

I feel I must assert that I really

exist. I was in no position to

protest when my parents

devised my nidiculous name.
Now, following Ouida Dogg,

who turned up again in January,

we find Weaver-Mowes joining

the act in February. This latest

Joker purports to be supporting

| me strongly.

- The storm-troopers for the

Establishment are happy to be

identified, but dissidents tend

to feel they need some

camouflage. It’s short-sighted,

because, looking through back

' numbers, I find that the mean-

- free-path of the Establishment

running-dogs is frighteningly

' short.

. Referring to the W-M letter

| in February, p.77, I think the

| most convincing approach to

C.Ei.i‘lli.



conauctors, to be transterred by
some mechanism within the

: This notion leads to a
reductio ad absurdum.

Consider a parallel plate
transmission line of
characteristic impedance 10
ohms. A TEM step of amplitude
100 volts is travelling down
between the conductors. Power
is being transferred at the rate
of 1,000 watts. According to
Theories N or H, electric
current and electric charge exist
in/on the two conductors.

Now consider a similar
parallel plate transmission line
lying immediately beneath the
lower conductor. Again, it has a
characteristic impedance of 10

C-I"'Lolxic

transier. INOW reauce uie
middle two conductors to wafer
thin, and then remove them.
(During this process, the
activity in top and bottom
conductors will not change).
Hey, presto! Current and

charge in the two middle
conductors cancel to zero,

- and the same activity in the

surviving top and bottom
conductors, previously
responsible for the transfer of
only 1,000 watts, now transfers
2,000 watts!

Ivor Catt

- St Albans

Hertfordshire
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