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{ Drawn: lan Charles Batty, 20/12/2018 )

When the auto-tuning switch (S2) is pressed, it energises relay K1 which shorts out the audio stage. This then moves

a lever connected to the relay, which applies pressure to a spring. This action unlocks an impeller to move a series of
gears to rotate the spring motor. The impeller comprises four blades, plus two that control the spring motor’s rotational
speed via air resistance. The spring motor adjusts the tuning capacitor (C1/C6) until a signal is detected. This signal

is then converted to an IF signal by the 28A102 (TR1) before being filtered and amplified by TR2 and TR3. This signal
is detected in the trigger stage (TR8 & D3) before being amplified by TR9 and then causing relay K1 to open. This then
returns the lever to its original position, locking the impeller and thus stopping the adjustment of the tuning capacitor.

As signal strength rises and the AGC
circuit comes into action, TR2’s bias
is reduced, and its collector current
falls. This causes the voltage across
R8 to fall, and very strong signals
will reduce R8’s voltage drop to the
point that D1 begins to conduct. This
conduction will shunt some of the IF
signal at converter TR1’s collector to
ground, thus extending the range of
the AGC circuit.

TR3 feeds third IF transformer T3,
with a tuned, tapped primary and
untuned, untapped secondary. T3’s
secondary feeds demodulator diode
D2, also an OA70, and capacitive
voltage divider C20/C21. At only 3pF,
C20 has little effect on the demod-
ulator, and we’ll look at that signal
pickoff soon.

Demodulator D2’s output feeds M1,
an integrated resistor-capacitor filter.
M1’s audio output goes to 10kQ vol-
ume control pot R15. There’s also a
connection, via 8.2kQ resistor R14,
back to TR2’s base (the first IF ampli-
fier). 10pF capacitor C8 filters the au-
dio signal, delivering the smoothed
AGC signal to TR2.

The audio output section uses TR4
(2SB173) and TR5 (2SB171) in a di-
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rect-coupled circuit. The DC operating
conditions are established by the volt-
age divider formed by resistors R16 &
R17, holding TR4’s base at a constant
voltage, and stability is maintained by
local negative feedback due to emitter
resistor R18.

Unusually, this stage also has col-
lector bias applied to the base of TR4
via 10kQ resistor R17. These two DC
feedback paths allow the designers to
assume a constant base bias for TR5,
which gains DC stability from emitter
feedback via 1kQ resistor R20. Direct
coupling eliminates some capacitors,
giving areduced component count and
potentially improving low-frequency
response.

TR5’s collector feeds the primary of
phase-splitting transformer T4, and
its tapped secondary provides the
anti-phase signals to drive the Class-
B output stage comprising transistors
TR6 & TR7, both 2SB176s.

The output stage gets around 150mV
of forward bias, stabilised for tempera-
ture, from MT-250 thermistor “Th”. Lo-
cal collector-base feedback is applied
by 6.8nF capacitors C18/C19.

Output transformer T5 matches
the collectors of TR6/TR7 to the 8Q
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speaker, which is connected via the
headphone socket. There’s also over-
all audio feedback from the speaker/
earphone to TR5’s base via 150kQ re-
sistor R25.

Auto-tune circuit

The auto-tuning circuit begins with
capacitive divider C20/C21. The sig-
nal developed across C21 is applied
to the primary of transformer T6. T6’s
secondary is connected to an internal
ceramic filter.

Similar to a quartz crystal, this is
a piezoelectric device with a very
narrow frequency response; in other
words, it has a very high Q. Ceramic
filters are cheaper than quartz crystals,
and substitute well if very high preci-
sion is not needed.

This filter’s -3dB bandwidth is ex-
ceptionally narrow, so it will only pass
a signal when the frequency is very
close to 455kHz. The filter’s output
feeds a conventional IF amplifier stage,
based around transistor TR8, which
in turn feeds conventional IF trans-
former T7. T7’s output goes to OA90
diode D3, and its rectified DC output
drives the direct-coupled combination
of TR9/TR10.
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Since TR9 only gets bias when D3
is rectifying a 455kHz signal, TR9 is
usually cut off and TR10 gets forward
base bias via 18k€ resistor R32.

R32’s biasing would normally put
TR10 into full conduction and would
pull auto-tuning relay K1 into closure.
But even with TR9 inactive, TR10 is
usually off.

In normal operation, relay contacts
K/1-2 are open, so TR10’s emitter cir-
cuit is open; no collector current flows
and relay K1 does not close. The auto-
tune circuit is dormant until the user
presses the AUTO TUNING bar and
closes S2. This supplies battery cur-
rent to K1 and cuts off DC supply to
the audio preamp and RF/IF stages as
52/3-4 is open.

K1 closes immediately, so before the
user can release S2, emitter current is
supplied to TR10 (and power to am-
plifier TR8) so that TR10 holds K1 in.

Search contact K1/3-4 will also be
open, allowing “Local/DX” switch S3
to take control of second IF amplifier
TR3’s gain, while search contact K1/5-
6 shorts TR5’s base to ground, muting
the audio, and K1’s armature releases
a brake on the spring motor, allowing
it to drive the tuning capacitor.
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As the spring motor rotates, the
signal frequency from the converter
sweeps across the IF amplifier’s band-
pass. As the signal’s frequency reaches
the sharp bandpass peak of the ceram-
ic filter, it will pass a signal through
amplifier TR8 to D3. D3’s rectified DC
output will bias TR9 strongly on.

When TR9 switches on, it shorts
out the forward bias on TR10, so TR10
cuts off and K1 releases, resulting in
the spring motor’s brake being applied.
Search contact K1/5-6 opens, unmut-
ing the audio, K1/1-2 opens, turning
off TR8 and TR10 and K1/3-4 closes,
returning TR3 to maximum gain.

During auto-tuning, the K1/3-4 con-
tacts open and remove the short across
Local/DX switch S3. This connects
R12 (1.2kQ, DX) or adds R11 (4.7kQ,
LOCAL) in series with R13, progres-
sivelv reducing TR3’s emitter current,
and thus its gain.

This is used to determine how
strong the received signal at a particu-
lar frequency needs to be for the auto-
tuning sweep to stop, to reject weak
stations if necessary. If auto-tuning
cannot detect a station, pressing in
the manual tuning thumbwheel allows
conventional tuning.
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Tuning capacitor C1/C6 uses semi-
circular “straight line capacitance”
plates that allow full 360° rotation,
hence the use of padder C5. It’s a
similar construction to that used in
the DKE38 Kleinempfanger described
in the July 2017 issue (siliconchip.
com.aw/Article/10728). However, the
R-1000 uses air spacing while the
DKE38 (from the 1930s) used a plas-
tic dielectric.

Motor speed regulation

I remember, as a small child, taking
an old alarm clock to bits. Imagine my
surprise when, having dismantled the
escapement (the part that goes “tick,
tock”}, the hands spun like a fan! A
balance wheel regulator would be
over-engineering for the Radar Matic’s
spring motor, but it does need some
kind of speed control.

The solution is to use a step-up
gear train connected to the motor at
the “input” end, and a four-bladed
paddle wheel at the “output”. As the
paddle spins, air friction balances the
driving force to give areasonably con-
stant drive train speed. It dissipates
energy, so it’s a bit like an electronic
shunt regulator.

JANUARY 2020 103









	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

