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by the receiver section of a trans
ceiver; and R2 will be replaced by
the input to an antenna tuner. Fig
ure 3 shows the circuit that results.

continued on page 122

ohms, the bridge is balanced.
Therefore, no signal will flow
through the headphones.

Now imagine that we unbalance
the bridge by changing R2's value
to something other than 50 ohms.
The arms of the bridge are no lon
ger balanced, so a signal will be
heard in the headphones. In actu
al practice, a single transformer
would replace T1 and T2; the cir
cuit would resemble the one
shown in Fig. 2-b.

Now let's show how the Tuner
Tuner works. Rather than a 1000
Hz tone, the signal source will be a
white-noise generator that pro
duces a range of signals at fre
q uencies th ro ugh out the VH F
spectrum. Also, T3 (in Fig. 2-b) will
be replaced by an RF transformer;
the headphones will be replaced

R2

I .

circuit simply shows how to cou
ple a1000-Hz signal into the bridge
so that both "arms" of the bridge
conduct equal current. Resistor R1
is 50 ohms, so, if R2 is set for 50

___. _ -- -r.:---'""<~"."..

1000-Hz
INPUT
~

Palomar

FIG.1

a

The Noise Bridge
For those of you who have never

used a noise-bridge, fear not; this
will not be a three-part tutorial on
noise-bridge design. We'll stick
with the Tuner-Tuner.

To understand how it works, ex
amine the simplified bridge cir
cuits shown in Fig. 2-a and Fig. 2-b.
In Fig. 2-a, the T1 and T2 connec
tions may appear unusual, but the

OVER THE YEARS I HAVE HANDLED MANY

transmitters-everything from
flea-powered QRP's to 20-kW FM
blockbusters-and, with the ex
ception of the -QRP's ,you-were
warned to tune most of them
fast-or else.

You had to tune up fast in order
to keep heat dissipation in the final
amplifier to a minimum, because
excessive heat dissipation can
damage or destroy an amplifier, be
it a vacuum-tube or a solid-state
device.

I tuned UHF TV-relay transmit
ters by literally opening the door
of the cabinet; I dipped (reso
nated) finals by tuning until the
color of an amplifier's plate
changed from deep red to orange;
and I sent many finals up in smoke
in the early days of solid-state RF
power amplifiers. In most in
stances my hand was quicker than
the eye, or at least the heat, so I
could tune up faster than the
gremlins could destroy the final.

But when it came to antenna
tuners, particularly those for long
wire antennas, the heat may out
race the fingers, because it can
take much fiddling with two or
three knobs before the input im
pedance of the tuner is within the
range of the transmitter's adjust
ments. In fact, I often wondered
how much damage I caused a
transmitter when it took a long
time to adjust an antenna tuner.

Of course, until recent times I
didn't have the luxury of a Palomar
Engineers (Box455, Escondido, CA
92025) model PT-340 Tuner-Tuner,
shown in Fig.1. The Tuner-Tuner is
a noise bridge that's specifically
designed for pre-adjusting the an
tenna tuner before the transmitter
is ever keyed (turned on).
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Fig. IO-c, the unused gate could be dis
connected from the rest of the circuit.

Last, as shown in Fig. IO-d, the two
gates could be tied together. Doing so
effectively makes the dual-gate MOSFET
act as a single-gate MOSFET.

That does it for this session. In our next
segment we' ll look at several types of spe
cial-purpose diodes. R-E
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measured separately. While one gate is
heing tested , the other gate can be config
ured in one of several ways.

First, as shown in Fig. IO-a, the unused
gate could be tied to the drain.

Second, as shown in Fig. IO-b, the un
used gate could be tied to the source, as it
would be to measure VDSS'

Third , and least desirable , as shown in

FIG. 1o-CHARACTERISTICS OF THE DUAL-GATE MOSFET vary depending on how the gates are
connected. The second gate can be connected to the drain (a), to the source (b), to nothing (e), or to the
other gate (d).

continued f rom page 90

Dual-gate MOSFET's
- There'is' one' more memberof the-FET- - - - - - 
family that we must look at: the dual-gate
MOSFET. It's basically no different than
other FET 's, except for the additon of an
extra control gate. That extra gate is useful
for mixers, modul ators , AGe circuits,
and other applications.

All the test set-ups reviewed earlier are
applicable to dual-gate MOSFETs-with
one excep tion. Because there are two
gates, the parameters of each gate must be

practically, however, there will always be
a small amount of leakage current.

Enhancement-mode transistors, which
require a voltage on the gate before they
begin to conduct, do not have a pinchoff
voltage . It is, obviously, zero. The coun
terpart to Vp is called the threshold gate
voltage, or VGS(TH)' The threshold volt
age is defined as the voltage where IDjust
starts to flow; it is measured by increasing
the gate voltage until a perceptible in
crease in drain current is noted.

Wh ic heve r term is used (V p or
VGS(TH) ' the value represents the mini
mum operating current of the transi stor.
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adjust the tuner before the tran s
mitter is turned on .

To do so, first adjust the receiver
to the desired operating frequen
cy, and then turn on the noise gen
erator. You 'll hear a strong noise
from th e receiver, and the S-meter
sho u ld indicate a moderate to
strong signal. Next, tweak the an
tenna tuner 's control s for mini
mum noi se, as indicated by th e 5
meter reading. When the antenna
tuner is adjusted preci sely, it s in
put app ears to be 50 ohms, th e
same value as R1. The bridge will
be in perfect balance, so th e noise
will "null out" and the S-meter
reading will drop to its no rmal
minuscule value, or to a very low
value if th e tuner cannot be ad
ju st ed to a preci se 50-o hm re
sis t ive impedance. Wh en th e
tran sceiver is keyed now, it will see
the required 50-ohm load.

Naturally, yo u don't want to go
through a connect-di sconn ect
hassle every time you chan ge fre
quency, so th e Palomar uni t con
tains internal on-off sw itching that
controls the power from a 9-volt
battery and also bypass es the
Tuner- Tuner. . R-E
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Tuning the tuner
The purpose of an antenna

tuner is to convert the only-heav
en -knows impedance of a non-

FIG. 3

standard ante nna to about 50 or 72
ohms. We'll use 50 ohms for the
sake of di scussion .

Rather than keying th e transmit
ter and t rying to adjust the tuner
be fore the RF power ampli fier
burns out, we can use the noise
bridge show n in Fig. 3 and pre-
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