CHAPTER XX
Phase Difference in Different Kinds of Coupling

WO circuits may be coupled together either
magnetically, or electrostatically, or by
direct conduction; the latter being much the
same as electrostatic connexion through a con-
denser. Hence either of these last may be
called electric coupling, while the other may be
called magnetic coupling.

Taken separately, the different modes of
coupling produce much the same effect, trans-
mitting the oscillations from an open circuit,
like an aerial, to a closed and resonating cir-
cuit. But if the three modes of coupling are com-
bined in one apparatus, they tend to interfere
and neutralize each other’s effect, as may be
explained thus :—

When a sinuous current is oscillating in
a primary circuit, the EM.F induced in a
secondary circuit, depending as it does not on
strength but on rate of variation, will lag a
quarter phase behind the inducing current,
being related to it as a cosine is to a sine.

The current excited in a secondary circuit,
attuned by suitable inductance to the primary,

will lag another quarter phase behind the
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induced E.M.F., being related to it as a minus
sine is to a cosine.

Consequently the current induced in an
attuned circuit of negligible resistance will be
exactly in opposite phase to the primary or
inducing current, being related to it as a minus
sine is to a sine. And the condenser in this
secondary circuit, being charged and discharged
by these induced cur-
rents, will be always in
opposite phase to the l
condenser or capacity

area in the primary Al...B
circuit.

When the charge or l e
potential of one is at
maximum plus, the

charge or potential of » v
the other will be at

1 3 The arrows show primary in.
maximum minus. That ducing and secondary induced

is the effect of mag- currents in a certain phase. The
potential at A is accordingly

netic coupling. falling, while the potential at
B is rising, and vice versa. Con-

But the effect of sequently, if the po::ts A l:nd hB
3 : : are connected, as shown by the
electrlc couphng 1S dotted line, the two modes of
different. In electric coupling will interfere and tend
. to neutralize each other.
coupling the two con-
densers are virtually united, so that the phase
of potential or charge, in one, will correspond

with the phase of potential or charge in the
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other. Both reach their maximum plus and
maximum minus together.

Hence if both couplings are employed simul-
taneously, they tend to interfere or neutralize
each other’s effect. And the couplings may be
so adjusted as to produce the effect zero.

The diagram on page 153 may serve to
illustrate this still further.

The importance of this will be recognized
when a reinforcing circuit is used; that is to
say, a free oscillator so connected as to respond
only to a stimulus of one particular frequency
and to exclude all others. The oscillations
which it responds to are worked up to consider-
able amplitude by resonance provided the
circuit is of low resistance and quite free from
all magnetic coupling. It is stimulated by a
single connector only, and its enhanced oscilla-
tions generate in its condenser a timed alternat-
ing difference of potential which can be care-
fully tapped off to excite grid or filament or
both. Such a free circuit acts both as a
selector and a magnifier, but it must not be
coupled to the aerial, it must only be con-
nected to it by a single wire or through a con-
denser which may be adjustable so as to vary
the connexion. If doubly coupled it can act
as a rejector.

https://doi.org/10.1017/CBO9781139381093.022 Published online by Cambridge University Press


https://doi.org/10.1017/CBO9781139381093.022

