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Section 1V

SECTION 1V
THEORY OF OPERATION

4-1. GENERAL

The GI133F Receiver is shown in block diagram
form in figures 4-1 and 4-2. The G133F covers the
frequency range from 0.2 to 30 megacycles. Both
double-conversion and triple-conversion are used.
Triple-conversion is used for the 0.2-mc to 7-mc
bands, and double-conversion is used for the 7-mc
to 30-mc bands. For 7-mc to 30-mc operation the
14.5-mc to 15.5-mc bandpass network and second
mixer are bypassed. :

The G133F utilizes a built-in low frequency con-
verter to tune frequencies below 2 mc. The tuning
mechanism, counter dials, and turret are arranged

.80 that the two lowest bands, 0.2 to 1 mc and 1 to

2 mc, use the 28-mc to 29-mc and the 29-mc to
30-mc bands of the receiver as a variable i-f
(conversion) frequency. As the MEGACYCLE count-
er is reduced in setting below 2 mc (lowest band
on the turret), a segment switch S6 connects the
low frequency converter and its low pass filter be-
tween the antenna and the turret input, which is now
the 29-mc to 30-mc band. When the MEGACYCLE
counter setting is reduced below 1 mc, the seg-
ment switch S6 maintains the low frequency con-
verter connection, but the turret is changed to the
28-mc to 29-mc band. In this manner, the 28
positions of the turret plus the two positions of
overtravel provide 30 frequency bands, each 1-mega-
cycle wide. Thé 0.2-mc limitation of the lowest
band is a function of the frequency rolloff in the
low pass filter and low frequency losses in the

.mixer.

The electronic package of the G133F is shown in
block diagram form in figure 4-2. This assembly
prepares the local oscillator frequencies of the re-
ceiver for processing by external equipment to ac-
curately determine the tuned frequency of the G133F.
During receiver operation in the first seven fre-
quency ranges (0.2-7 mc), the output of the high

‘frequency crystal-controlled oscillator is mixed

with the output of either the 17.5-mc oscillator or
the low frequency crystal-controlled oscillator (de-
pending on which one is in use), and the resulting
mixed frequency is applied to a notch filter (see
figures 4-3 and 4-4). The notch filter attenuates
the basic crystal oscillator frequencies of 8.5, 9.5,
and 10.5 mc of the receiver which appear in the
mizer output. These frequencies closely approximate
the desired output frequency during some receiver
operating modes and must therefore be suppressed.
The notch filter has lumped constant components
which attenuate all frequencies above 9.5 mc so
that they will be suppressed in the output. During

FOR OFFICIAL USE ONLY

operation in the remaining 23 frequency ranges
(7-30 mc), the low frequency crystal-controlled
oscillator and 17.5-mc oscillator are off, and the
output of the high frequency crystal-controlled oscil-
lator goes through the by-pass circuit to the elec-
tronic switch. The output of the electronic switch is
amplified and applied to output jack J1101 of the
electronic package. The output of the variable fre-
quency oscillator, which functions during operation
in all 30 bands, is applied through a Darlington
amplifier to output jack J1102 of the electronic
package. The outputs of J1101 (3 to 32 mc) and J1102
(2.5 to 3.5 mc) are routed to external equipment
which accurately determines the G133F tuned fre-

-quency. The G133F13000-1Oscillator Assembly pro-

vides BFO operation in the AM mode.

4-2. DARLINGTON AMPLIFIERS

There are three Darlington amplifiers in the elec-
tronic package, one for the output of each receiver
oscillator except the HF crystal oscillator. The
output of the HF crystal oscillator is capacitively
coupled to the base of Q01. The Darlington amplifier
is a two-transistor cascaded emitter follower (see
figure 7-2). Each amplifier provides more than 60-
db of decoupling between input and output. Because
of the low output impedance of this circuit, output
voltages and waveforms are not affected by cable
lengths of 25 feet or less. The amplifiers are
encapsulated in epoxy resin, and are shown in en-
closures on the schematic diagram of the elec-
tronic package, figure 7-2.

4-3. DETAILED THEORY OF
OPERATION

A detailed description of the operation of the circuits
of the G133F Receiver is given in the following
paragraphs, Figure 7-1 is a schematic diagram of
the G133F Receiver.

4-4. R-F INPUT TUNING

Signals from the antenna are applied to connector
J106 and are routed through switch S6 to imped-
ance-matching transformer L30. The output of L30
is coupled to the first section of the double-tuned
input network (see figure 4-6). The double-tuned
input circuits are composed of capacitors C40 and
C71; chokes L33, L32, L31, L69, L68, L67; and the
detailed parts mounted on turret wafers Al through
A5. All r-f section detailed parts and turret wafers

Change 1 4-1
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G133D11000-2 ELECTRONIC PACKAGE, BLOCK DIAGRAM
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G133D11000-2 ELECTRONIC PACKAGE, PARTIAL BLOCK DIAGRAM
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