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Figure 2

Figure 3

The basic sensing circuit of a THRULINE® plug-in element consists of the mutual
inductance M between the loop and the center conductor and the voltage divider
CandR. In Fig. 1, E is the voltage between outer and center conductor and [ is the
current. Elements can be rotated 180", resulting in either a positive or a negative

M (Fig. 2 and 3). The output voltage in this lumped-constant directional coupler is
the sum of two samples:

e, from the division of Eby Rand C, e, = X, = RE jwC

(if R << X.), and e, by induction e, = 1jw (= M).
The sum ey + e = ju{(CREXZMI) =e

Besides selecting R very much smaller that x,, the compenents of the circuit are
chosen so that

CR=MZ,.
The output voltage is now
e = jw(EMZ, + MI) = juM(EZ_*1)

At any one point on a transmission line, the voltage E is the sum of the forward
and reflected voltages E; + E,, and the current 1is E/Z_-E/Z_ (Since the reflected
wave travels in the opposite direction, 1, =—-EJ/Z ).

When the element is pointing toward the load, the output voltage is
e +=joMEZ, +1) = juM { 5’%5' + E‘%& =

:i‘%’” (2E,) l

and turning the element toward the source, it becomes ...
e« =juMEZ ~I)=juM {E%E + E; ; = } =

ieaM
l =iy @) }

We have now proved what we set out to show, namely that the RF output voltage
from the sensing element is directional and proportional to the voltage in the line due
to either the forward or the reflected wave. It is also directly proportional to w, that
is to frequency (w = 2rf). In order to make it frequency independent, we terminate
e in a capacitive reactance which is inversely proportional to w. The voltage across
this capacitor is rectified, filtered and displayed on a meter calibrated in RF watts.

For additional details on THRULINE® principles, write for “WATT'S NEW FROM
BIRD" vol. 2 no. 2.
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