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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Voltages as high as 128 volts ac, 8,000 volts de, and 10,000 volts ¥f are
used in the operation of Amplifier, Radio Frequency AN-3349/GRC-106.

DANGEROUS VOLTAGES EXIST AT THE AM-3349/GRC-106
50—-OHM LINE AND WHIP ANTENNA CONNECTORS.

Be careful when working around the antenna or antenna connectors.
Radio frequency voltages as high as 10,000 volts exist at these points.
Operator and maintenance personnel should be familiar with the require-
ments of TB SIG 291 before attempting installation, maintenance, or op-
eration of Radio Set AN/GRC-106.

DEATH ON CONTACT

May result if operating personnel fail
to observe safety precautions and
follow requirements of TB SIG 291.

DON’'T TAKE CHANCES!
CAUTION

Before connecting power leads to the power source, turn Receiver-
Transmitter, Radio RT-662/GRC SERVICE SELECTOR switch and
Amplifier, Radio Frequency AM-3349/GRC-106 PRIM. PWR. switch to
OFF. Make sure that proper polarity of power connections is observed.
Transistors in this equipment will be damaged if power connectors are
reversed.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 2 WASHINGTON, D. C., 28 February 1969

Direct Support, General Support, and Depot Maintenance Manual
RADIO SET AN/GRC-106

TM 11-5820-520-35, 22 August 1966, is changed as follows:

1. This change reflects modifications incorporated by MWO 11-5820-520-35-40/1 and MWO 11-5820-
520-40/2, to add technical information, and to correct errors.

2. Remove and insert pages as indicated below.

Remove—
1-3 through 1-8

1-15 through 1-20

1-23 through 1-26

1-35 and 1-36
1-39 through 1-42 ____

1-51 and 1-52 ——

1-55 through 1-60 ____

1-65 through 1-78

2-1 through 24

2-9 and 2-10 -

2-41 through 2-54 ______

2-57 through 2-60
2-71 and 2-72

3-1 through 3-8 ________

3-11 through 3-16 . __

4-3 through 4-10

4-15 and 4-16 ______

4-27 and 4-28

3. File this change sheet in the front of the manual.

By Order of the Secretary of the Army:

Official:
KENNETH G. WICKHAM,

Major General, United States Army,

The Adjutant General.

Insert—
1-3 through 1-8
1-15 through 1-20
1-23 through 1-26
1-35 and 1-36
1-39 through 1-42
1-51 and 1-52
1-55 through 1-60
1-65 through 1-78
2-1 through 2-4
2-9 through 2-10.4
2-41 through 2-54
2-57 through 2-60
2-71 and 2-72
2-78.1 through 2-78.6
2-1, 3-2, and 3-3 through 3-4.4
and 3-5 through 3-8.2
3-11, 3-12 and 3-12.1
8-13 and 3-14
3-15 and 3-16
4-3 through 4-10.5
4-15 and 4-16
4-27 through 4-29

W. C. WESTMORELAND,
General, United States Army,
Chief of Staff.

Distribution: To be distributed in accordance with DA Form 12-51 (qty rqr block no. 179) direct and general sup-

port maintenance requirements for the AN/GRC-106 radio set.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 1 Wasuaingron, D.C., 19 September 1967

Direct Support, General Support, and Depot Maintenance Manual
RADIO SET AN/GRC-106

TM 11-5820-520-35, 22 August 1966, is changed as follows:

1. Information covering the application of Simulator, Radio Frequency SM—-442A/GRC to Radio
Set AN/GRC-106 is added to this manual.

2. Add chapter 5 after chapter 4.

3. Retain this sheet in front of manual for reference purposes.
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CHAPTER 1
FUNCTIONAL ANALYSIS

Section I.

1-1. Scope

@. This manual contains direct support
maintenance for Radio Set AN/GRC-106 and
includes schematic diagrams, block diagrams,
with associated discussions, voltage and resist-
ance measurements, waveforms, and lubrica-
tion instructions.

b. The direct reporting by the individual
user, of errors, omissions, and recommenda-
tions, for improving this manual is authorized
and encouraged. DA Form 2028 (Recom-
mended changes to DA Publications) will be
used for reporting those improvement recom-
mendations. This form will be completed us-
ing pencil, pen, or typewriter and forwarded
to commanding General, U. S. Army Electron-

GENERAL

ics Command, ATTN: AMSEL-MR-NMP-4-
AD, Fort Monmouth, N. J. 07703.

1—2'. Index of Publications

Refer to the latest issue of DA Pam 310-4
to determine whether there are new editions,
changes, or additional publications pertaining
to this equipment. DA Pam 310-4 is an index
of current technical manuals, technical bulle-
tins, supply manuals (types 7, 8, and 9), sup-
ply bulletins, lubrication orders, and modifica-
tion work orders available through publica-
tions supply channels. The index lists the
individual parts (-10, —20, -35P, etc) and the
latest changes to and revisions of each equip-
ment publication.

Note. For other applicable forms and records, see
paragraph 3, TM 11-5820-520-12.

Section Il. BLOCK DIAGRAM FUNCTIONAL ANALYSIS OF
RECEIVER-TRANSMITTER, RADIO RT-662/GRC

1-3. Transmit Operation, Functional

Description
(fig. 1-1)

a. During transmit operation, the audio in-
put from the minor electrical component or
radio teletypewriter terminal equipment is ap-
plied to the audio portion of transmitter inter-
mediate frequency (IF) and audio module
1A5. (Paragraph 2-2q covers use of reference
designations such as 2A5.) In single sideband
(ssb), compatible amplitude modulation (com-
patible am.), narrow frequency-shift-keying
(nsk), or frequency-shift-keying (fsk) opera-
tion, the audio input signals are regulated to a
constant amplitude and applied to a series of
audio amplifiers. In continuous-wave (cw) op-

eration, a 2-kilocycle (ke) signal is developed
from the 1-ke pulsed input from frequency di-
viders module 1A6 (each time the ¢w keyline
is closed) and applied to the same audio am-
plifiers. This 2-kec signal is keyed to provide
the intelligence transmitted in c¢w operation.
The audio portion of transmitter (IF) and
audio module 1A5 also provides the voice-
operated transmitter (vox) switching and per-
forms the primary keying function.

b. The amplified audio output from the
audio portion of transmitter IF and audio
module 1A5 is applied to the balanced modu-
lator in receiver IF modle 1A7. A 1.75-mega-
cycle (me) output from frequency dividers
module 1A6 is also applied to the balanced
modulator. Mixing these two inputs in the

1-1
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balanced modulator produces a modulated
1.756-mc double-sideband, suppressed-carrier IF
output. This output passes through a crystal
filter, parts of receiver IF module 1A7, which
removes the lower sideband, further attenuates
the carrier, and establishes the bandwidth of
the upper sideband.

¢. The 1.75-mc upper sideband IF output
from the crystal filter in receiver IF module
1AT7 is applied to the IF portion of transmitter
IF and audio module 1A5 and to the receiver
IF circuits. During ew transmission, the receive
IF circuits are energized (para 1-4c¢) to allow
the transmit IF signal to be demodulated and
applied to receiver audio module 1A10. This
provides a sidetone for monitoring ew trans-
missions. The IF portion of transmitter IF and
audio module 1A5 provides the necessary IF
amplification. The amplification stages are con-
trolled by automatic level control (ale) signals
that are developed from a modulated direct
current (de) control voltage from Am-
plifier, Radio Frequency AM-3349/GRC-
106 or from internal ale assembly 1A1A5
(para 1-23). The internal ale signal is nor-
mally used only when the AM-3349/GRC-106
is not functioning. The internal ale is always
present, but the normal control from the AM-
3349/GRC-106 sets the radiofrequency (rf)
output level below the internal ale threshold.
In compatible am. operation, the 1.75-mc local
carrier is reinserted into the signal path in the
IF portion of transmitter IF and audio module
1A5. The level of the reinserted carrier is con-
trolled by the average power control (apc)
portion of the signal applied from the AM-
3349/GRC-106 (para 1-6f). The modulation
portion of the compatible am. signal is con-
trolled by the peak-power control (ppe) por-
tion of the signal applied from the AM-
3349/GRC-106 (para 1-6g).

d. The amplified 1.75-mc IF upper side-
baind output from the IF portion of transmit-
ter IF and audio module 1A5 is applied to a
low-frequency (1f) mixer in translator module
1A8 (para 1-T). Translator module 1A8 con-
verts the 1.75-mc IF signal into the selected
operating rf. This is accomplished through a
series of mixing processes. In the If mixer, the

™ 1 1—3520-520—35

1.75-me IF is subtractively mixed with one of
the injection frequencies (4.551 to 4.650 mc)
from 10- and 1-kc synthesizer module 1A4 to

produce a second 2.8- to 2.9-mc IF signal.

This signal is applied to a m@dium-frequency
(mf) mixer and subtractively mixed with one
of the hi (32.4 to 33.3 me) or lo (224 to
23.3 mc) injection frequencies from 100-kc
synthesizer module 1A2. This mixing pro-
duces a third IF between 19.5 and 20.5 mec
(lo) or between 29.5 mc and 80.5 mec (hi).
The use of either the hi or lo injection is de-
termined by the settings of the RT-662/GRC
front panel 1-me¢ and 10-mc (MC) controls
(para 1-20). The hi/lo control signal from mec
synthesizer module 1A9 also controls the se-
lection of appropriate filters. The high or low
third IF signal is applied to a high-frequency
(hf) mixer and is mixed with one of the injec-
tion frequencies (2.5 to 23.5 me¢) from me
synthesizer module 1A9.

e. The rf output products from translator
module 1A8 are applied to rf amplifier mod-
ule 1A12. This module consists of two vacuum-
tube stages of amplication with highly selective
tuned input and output circuits. The trans-
formers and a portion of the capacitance re-
quired by these input and output circuits are
contained on a motor-driven turret that is ac-
tivated by the front panel MC controls (para
1-23). Disks, holding fixed capacitors that
supply the remaining capacitance required in
the tuned input and output circuits at a given
frequency, are mechanically positioned by the
100-ke and 10-kc digital controls. The highly
selective tuner input and output circuits re-
ject unwanted signals and all harmonic out-
puts from translator module 1A8, except the
one that represents the exact setting of the
MC and KC controls, This rf signal is ampli-
fied to a nominal 0.1-watt peak envelope power
(pep.) output and applied directly through the
rf output relay and internal alc assembly
1A1A5 to Amplifier, Radio Frequency AM-
3349/GRC-106.

f. The generation of the mixing frequencies
for translator module 1A8 is accomplished in-
directly by frequency standard module 1AS3
and frequency dividers module 1A6, and di-
rectly by mc synthesizer module 1A9, 100-ke

1-3
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synthesizer module 1A2, and 10- and 1-ke
synthesizer module 1A4. Frequency standard
module 1A3 produces an accurate and stable
5-mc reference frequency to which all other
frequencies used in Receiver-Transmitter, Ra-
dio RT-662/GRC are synchronized. Frequency
standard module 1A3 produces four outputs:
500 ke, 1 me, 5 me, and 10 me. The 500-ke
output is applied to frequency dividers module
1A6 to develop four additional output signals
as follows: 1.75 me for modulation in all modes
of operation and local carrier reinsertion in
compatible am. operation; a 1-kc pulsed out-
put for use in transmitter IF and audio mod-
fule 1A5 (a above) and 10— and 1-ke synthe-
sizer module 1A4; a 2.48- to 2.57-mc (10-ke)
spectrum for use in 10- and 1-ke synthesizer
module 1A4; and a 15.3— to 16.2-mc (100-ke)
spectrum for use in 100-kc synthesizer module
1A2., The 1-mc output from frequency stand-
ard module 1A3 is applied to mec synthesizer
medule 1A9 to lock its output at ithe required
frequency. The 5—-mc output is available at the
front panel for reference or external use. The
10-mc output is applied to 100-ke synthesizer
module 1A2., The 10- and 1-kec synthesizer
module, 1A4, produces two outputs as fol-
lows: a 4.551— to 4.650-mc mixing frequency
(output determined by setting of 10-ke and
1-ke centrols) for use in translator module
1A8 (d above); and a 7.1-mc signal for use
in 100-ke synthesizer module. In 100-ke¢ syn-
thesizer module 1A2, the 7.1-mc signal, the
10—mc output frem frequency standard module
1A3, and the 100-kc spectrum output from
frequency dividers module 1A6, are mixed with
the output from an cscillabor the frequency of
which is determined by the setting of the 100-
ke control. This mixing produces two bands
of frequencies for use in translator module 1A8
(d above). The selection of either the hi or lo
band is determined by the hi/lo signal from
me synthesizer module 1A9. This hi/lo signal
is also applied to translator module 1A8 (d
above). Mc synthesizer module 1A9 also pro-
duces a band of mixing frequencies for use in
translator module 1A8 (d above.).

1—-4. Receive Operation, Functional
Description
(fig. 1-2)
a. The received rf signal is applied to rf
amplifier module 1A12 and to noise blanker

-4

assembly 1A1A6. The same rf amplifier mod-
ule 1A12 circuits used in transmit operation
(para 1-3¢) are used in receive operation. The
two tuned amplifier stages are used to raise
the level of the incoming rf signal and pro-
vide the selectivity required to reduce adja-
cent channel interference, increase image re-
jection, and prevent cross-modulation. Man-
ual and automatic gain control of the ampli-
fiers is provided by receiver IF module 1AT7.

b. The amplified rf output from rf am-
plifier module 1A12 is applied to translator
module 1A8, where it is converted to a 1.75-
me IF signal by triple conversion. This conver-
sion is essentially the same as that described
in paragraph 1-3d, except that the sequence is
reversed. The input is applied to the hf mixer,
the mf mixer, and finally to the If mixer. The
mixing frequencies used are developed in mec
synthesizer module 1A9, 100-kec synthesizer
module 1A2, and 10- and 1-ke synthesizer mo-
dule 1A4, respectively. The result of the final
mixing is the 1.75-mec if. upper-sideband sig-
nal.

¢. The 1.75-mc IF signal is applied to the
same crystal filter in receiver IF module 1A7
that is used during transmit operation. The
input to the filter is determined by diode
switching circuits. The filter is used to estab-
lish the desired 3.2-kc bandwidth for the IF
signal. An automatic gain control (age) volt-
age is developed in receiver IF module 1A7
and is applied to rf amplifier module 1A12.
The age is also used within receiver IF mod-
ule 1A7 to control the gain of the receive IF
amplifier stages. A locked (to the 5—mc fre-
quency standard) 1.75-mec local carrier from

frequency dividers module 1A6 or the variable

bealt-frequency oscillator (bfo) signal (gener-
ated in receiver IF module 1A7) is used to
demodulate the 1.75-mc upper sideband IF
signal. The use ¢f the variable bfo signal al-
lows the operator to vary the tone 3.5 ke dur-
ing ew operation, The demodulated audio in-
formation is then amplified in receiver audio
module 1A10. During cw transmit operation,
receiver IF and receiver audio modules (1A7
and 1A10) are energized (para 1-3d) to pro-
vide a sidetone to monitor the cw keying.

d. The output frem receiver IF module 1A7
is applied through the AUDIO GAIN con-
trol to receiver audio module 1A10 where it is



amplified and applied to the front panel
AUDIO connectors. A squelch circuit is pro-
vided in receiver audio module 1A10 to
squelch background noise in the absence of
voice during ssb or compatible am. operation.
Receiver audio module 1A10 provides two out-
puts: 2 watts for driving Dynamic Loudspeaker
LS-166/Us and 10 milliwatts for Headset H—
227/U or Handset H-33/PT use.

e. Frequency generation (para 1-3f) is ac-
complished during receive operation in the

™ 1 1—%%20—520—35

same manner as in transmit operation, with
the following exceptions: the mixing processes
are reversed; the 1.76-mec output from fre-
quency dividers module 1A6 is used for de-
modulation; the vernier operation is available -
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Section Ill. TRANSMIT FUNCTIONAL CIRCUIT ANALYSIS OF
RECEIVER-TRANSMITTER, RADIO RT-662/GRC

1-5. General

The transmitter section of the RT—662/GRC
is used to impose the audio intelligence ap-
plied through the AUDIO connectors on one
of 28,000 rf operating frequencies in the 2.0—
to 29.999-mc frequency range for either an
ssb, fsk, nsk, cw, or compatible am. mode of
operation. The rf power output from the RT—
662/GRC is a nominal 0.1 watt and is used to
drive Amplifier, Radio Frequency AM-3349/
GRC-106. It should be noted that figure 4-15
is the RT-662/GRC tie-in schematic diagram
for all the individual module schematic dia-
grams,

1-6. Transmitter IF and Audio Module 1A5
(fig. 4-19)

a. General. The function of transmitter IF
and audio module 1A5 is to regulate the audio
intelligence to a constant level for application
to the balanced modulator (para 1-12f); per-
form the primary transmitter keying; produce
the 2-ke injection for c¢w operation; provided
the vox capability; and provide the controlled
IF amplification. The IF amplification is con-
trolled by a dc voltage, generated in the AM-
3349/GRC-106, that is proportional to rf out-
put power level.

Note. Prefix all reference designators used in this
paragraph with transmitter IE and audio reference
designator 1A5, unless otherwise specified.

b. Audio Amplification.
(1) The audio intelligence is applied to
either pin 17 or pin 16 of connector
J1 (A2, fig. 4-19). Pin 17 is the in-
put for carbon microphones, and pin
16 is the input for dynamic micro-
phones. Resistor A2R1 is used to
connect the required dec bias to the
carbon microphones. Capacitor A2C1
is used to block the microphone bias
from being applied to transmit audio
attenuator A2Q1. Resistors A2R2 pro-
vide a voltage divider to reduce the
higher input levels from the carbon
microphones to one near that of the

(2)

(3)

dynamic microphones. Resistor A2R5
provides ithe 50—ohm termination for
the carbon microphones. Resistor A2RL
provides the 600—ohm termination for
the dynamic microphones.

Resistor A2R6 and transmit audio
attenuator A2Q1 form a variable volt-
age divider to maintain 'the level of
audio at the base of audiofrequency
(af) amplifier A2Q2 at a nearly con-
stant level. The attenuation effect of
the voltage divider is varied by vary-
ing the collectordbo-emitter resistance
of transmit audio attenuator A2Ql.
This resistance is varied by the age
loop, which changes the de voltage at
the base of transmit audio attenuator
A2Q1 as the signal level changes
((4) below). The output from the
voltage divider is coupled by capaci-
tor A2C7 to the base of af amplifier
A2Q2. Resistor A2R7 isolates the
voltage divider from the input impe-
dance of af amplifier A2Q2 in order
that maximum control range can be
obtained from transmit audio attenua-
tor A2Ql.

Af amplifier A2Q2 amplifies the
audio and develops it across resistor
A2R25. Resistor A2R24 is used to
provide collecbor-to-base feedback to
improve the stability and minimize
the distortion of af amplifier A2Q2,
and is also part of the base-bias volt-
age divider. The output from af am-
plifier A2Q2 is direct-coupled to the
base of af amplifier A2Q3. Af ampli-
fier A2Q3 further amplifies the audio
intelligence and develops it across
voltage divider A2R31, A2R32. Re-
sistor A2R30 provides collector base-
to-feedback to improve the stability
and minimize the distortion of af am-
plifier A2Q3. The output from voltage
divided A2R31, A2R32 is applied
through capacitor A2C18 to pin 19 of
connector J1 for application to the
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(4)

balanced modulator (para 1-12f).
The output from the collector of af
amplifier A2Q3 is direct-coupled fto
the base of af amplifier A2Q4.

Af amplifiers A2Q4, A2Q5 provide a
point for sampling the audio signal
to develop the age and also provide
isolation between the agec loop
(A2CR2 through AZ2CR5, AZ2Q6,
A2Q1) and the af amplifiers (A2Q2,
A2Q3) to prevent distortion from the
full-wave rectifier circuit from feed-
ing back into af amplifier A2Q3.
The amplified output from the col-
lectors of af amplifier A2Q4 and
A2Q5 is developed across the pri-
mary of transformer A2T1., The out-
put from af amplifier A2Q5, which
is developed across the unbypassed
porition of the emitter load (resistor
A2R28), is coupled by capacitors
A2C33 and A2C16 to the base of af
amplifier A2Q8 (b below). Trans-
former A2T1 couples the output from
af amplifiers A2Q4 and A2Q5 to a
full-wave rectifier circuit consisting
of diodes A2CR2 through AZ2CRS5.
The resulting de voltage is filtered
by capacitor A2C5 and applied to
the base of age dec amplifier A2Q6.
Resistors A2R21 and A2R20 and
thermistor AZR54 form a tempera-
ture-compensated load for transformer
A2T1 to maintain the input to the
full-wave rectifier at a nearly con-
stant level, regardless of variations in
temperature. Age dc amplifier A2Q6
raises the level of the de signal. The
output from age de amplifier A2Q6 is
filtered by capacitor A2C4 and is ap-
plied to the base of transmit audio
attenuator A2Q1. As the audio input
level at the AUDIO connectors in-
creases, the output from agc dc am-
plifier A2Q6 increases, decreasing the
collector-to-emiftter resistance of trans-
mit audio attenuator A2Q1. Similarly,
as the audio input level at the
AUDIO connectors decreases, the col-
lector-to-emitier resistance of transmit
audio attenuator A2Q1l increases.

Therefore, this variable shunt resist-
ance maintains the audio output from
af amplifier A2Q3 at a nearly con-
stanit level, regardless of the fluctua-
tions of input level at the AUDIO
connectors.

(5) During cw operation, 20 volts dc is
applied to pin 13 of connector JI.
This voltage is applied to the center
tap on the secondary of transformer
A2T1, heavily forward-biasing diodes
A2CR2 and A2CR3; thus, biasing age
de amplifier A2Q6 into saturation.
This, in turn, biases transmit audio
attenuator A2Q1 into saturation.
Therefore, the variable voltage divid-
er will provide maximum attenuation
to any inputs from the microphones,
ithereby minimizing leakage into af
amplifiers A2Q2 and A2Q83.

c. 2-Ke¢ Generator, The 2-kc generator con-
sists of 1-ke pulse switch A2Q12, a filter,
and cw 2-ke switch A2Q7. These circuits are
used to develop the 2-kc¢ tone used for ew
keying. The 2-ke tone is developed from the
1-ke pulse output from frequency dividers
module 1A6.

(1) The 1-ke pulse output from fre-
quency dividers module 1A6 (para 1-
16) is applied to connector J1A4. In
the absence of ground at pin 30 of
connector J1, the 20 volts de causes
8.3—volt Zener diode A2VRi to fire,
forward-biasing 1-kc pulse switch
A2Q12. Since 1-kec pulse switch
A2Q12 is conducting, except when
the KY-166/U key is depressed
(ground on pin 30 of connector J1),
the 1-kc pulse input will be attenu-
ated by the small collector-to-emitter
resistance of 1-ke pulse switch
A2Q12. When the KY-116/U key
is depressed, ground is applied to
pin 30 of connector P1. This ground
is applied to the cathode of diode
A2CR20, causing it to conduct and
reduce the 20—volt dc supply voltage
below the firing point of 3.83-volt
Zener diode A2Z2VRI1. Therefore,
when the KY-116/U key is de-



pressed, 1-kc pulse switech A2Q12
becomes nonconducting and the 1-ke
pulse input will be allowed to pass
to the triple section filter.

(2) The triple section filter is tuned to
pass only the second harmonic of the
1-ke pulse input. This 2-kc signal is
applied to the base of ew 2-ke switch
A2Q7. During cw operaticn, the SER-
VICE SELECTOR switch (para 1-
23) applies a ground to pin 14 of con-
nector J1. This ground is applied to
the cathode of diode A2CR6, com-
pleting the emitter circuit for ew 2—
ke switch A2Q7. Cw 2-ke switch
A2Q7 amplifies the 2-ke signal and
developes the resulting output across
collector load resistor A2R27. Resis-
tor A2R8 is used to provide collector-
to-base feedback to improve the sta-
bility and minimize the distortion of
cw 2—ke switch A2QT7 as well as being
the base-bias resistor. A small amount
of degeneration is provided by the un-
bypassed small forward resistance of
diode A2CR6 to improve the stability
of 2-ke switch A2Q7. The output
from cw 2-ke switeh A2Q7 is coupled
by capacitor A2C7 to the base of rf
amplifier A2Q2. Capacitor A2C2
and resistors A2R15 and A2R16 from
an equalizing network to keep the 2-
ke tone at the same level as the voice
input.

d. Keying. The keying circuit consists of af
amplifier A2Q8, vox detector A2Q9, vox
switch A2Q10, transmit-receive switch A2Q11,
transmit-receive switch Q1, and the vox and
SERVICE SELECTOR switches, When the
AN/GRC-106 radio set is being operated in
the ssb or compatible am. mode of operation,
it can be keyed by three possible methods:
PUSH TO VOX, PUSH TO TALK, or VOX,
as determined by the vox switch on the RT-
662/GRC front panel. During the c¢w or fsk
modes of operation, the keying is accomplished
using the KY-116/U and radio teletypewriter
terminal equipment, respectively. During both
cw and fsk operation, the vox switeh is dis-
abled. Regardless of the methods of keying,

™ 11-5820-520-35

the function is initiated in the circuits of
transistors A2Q8 through A2Q11 and Ql.

(1) Vox operation. The emitter output
from af amplifier A2Q5 is amplified
by af amplifier A2Q8 and developed
across collector load resistor A2R38.
Collector-to-base feedback is pro-
duced by resistor A2R33 to improve
the stability and minimize the distor-
tion of af amplifier A2Q8. The out-
put from af amplifier A2Q8 is cou-
pled by capacitor A2C23 to the
base of vox detector A2Q9. The
level of the applied signal is set by
resistor A2R41, which determines the
vox threshold (minimum voice level
which will initiate the vox keying
function). Capacitor A2C24 is a by-
pass for frequencies above the range
of maximum voice energy (approxi-
mately 400-600 cycles per second
(eps)). In vox operation, a ground is
applied through the SERVICE SE-
LECTOR and vox switches on the
RT-662/GRC front panel to pin 27
of connector J1 (para 1-23¢). This
ground is applied to the emitter of
vox detector A2Q9, removing the re-
verse bias developed by resistors A2-
R43 and A2R44. Therefore, the voice
input signals above the vox threshold
bias vox detector A2Q9 on, causing it
to conduct into saturation. This pro-
vides a low-impedance discharge path
for capacitor A2C25 (through the
small collector-to-emitter- resistance
of vox detector A2Q9) to initiate the
vox keying function. Initially, and
whenever a voice is not being trans-
mitted, the 27 volts de, which is regu-
lated to 20 volts de by Zener diode
A2VRS3, will forward-bias vox switch
A2Q10. Therefore, capacitor A2C25
will begin to charge. As capacitor
A2C25 charges, the emitter voltage
of vox switch A2Q10 will increase
until it is of sufficient level to fire
12-volt Zener diode A2VR4. At this
time, slightly less than 18 volts de is
present on both the emitter and base,
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preventing vox switch A2Q10 from
conducting. When 12-volt Zener
diode A2VR4 is conducting, transmit-
receive switch A2Q11 will be forward-
biased, causing the collector voltage
to drop and prevent 12-volt Zener
diode A2VR5 from firing. Therefore,
transmit-receive switch Q1 will be
off. This prevents the coils of relays
1A1K1, 1A1KS8, 1A1K4, and 1A1K5
(para 1-23) from having a path to
ground; therefore, the relays will re-
main deenergized. When the voice
level applied to vox deteator A2Q9
exceeds the vox threshold, vox detec-
tor A2Q9 is forward-biased by the
positive peaks, and conducts. This al-
lows capacitor A2C25 to discharge
through the small collector-to-emitter
resistance of vox detector A2Q9, for-
ward-biasing vox switch A1Q10. (The
emitter has been at approximately 13
volts.) As vox switch A2Q10 con-
ducts, the emilter voltage will drop
and prevent Zener diode A2VR4 from
firing. This will cut off transmit-re-
ceive switch A2Q11, causing the col-
lector voltage to try to approach 20
volts de and fire 12-volt Zener diode
A2VR5, This forward-bias trans-
mit-receive switch Q1, effectively plac-
ing the collector at ground through
the small collector-to-emitter resist-
ance. This ground is applied through
diode A2CR18 to pin 31 of connector
J1, from which it is applied to relays
1A1K1, 1A1K8, 1A1K4, and 1A1K5
to energize them (para 1-23) and
place the RT-662/GRC in transmit
condition. This ground is also ap-
plied to pin 32 of connector J1 for ap-
plication to the AM-3349/GRC-106
to initiate the keying functions. Zener
diode A2VR2 prevents transients pro-
duced by deenergizing relays 1A-
1K1, 1A1K3, 1A1K4, and 1A1K5
from being applied to the collector of
transmit-receive switch Q1. The radio
set will remain keyed for 500 milli-
seconds after the completion of the
message. This hangtime is provided

(2)

(3)

(4)

to prevent pauses in normal speech
from repeatedly keying and unkey-
ing the radio set. The hangtime is the
time required for capacitor A2025 to
recharge through vox switch A2Q10
to the point where vox switch A2Q10
cuts off,

Push to wox. The sequence of opera-
tion for push-to-vox operation is the
same as that for vox operation, with
the following exception: Pin 27 of
connector J1 is at ground only when
the H-33/PT or M-29/U push-to-
talk switch is depressed, rather than
the permanent ground applied dur-
ing vox operation. Voltage divider
A2R43, A2R44 reverse-biases switch
A2Q9, preventing the voice from
keying the radio set until the push-to-
talk switch is depressed. When the
push-to-talk switch is released, there
is no hangtime (para 1-23¢).

Push to talk. When operating in push
to talk, a ground is applied to pin
29 of connector J1 each time the H-—
33/PT or M-29/U push-to-talk switch
is depressed. This ground is applied
to the base of transmit-receive switch
A2Ql11, turning it off. The voltage
on the collector of transmit-receive
switch A2Q11 tries to approach 20
volts de, firing 12-volt Zener diode
A2VR5. Therefore transmit-receive
switch Q1 will be turned on to ini-
tiate the keying functions ((1) above)
each time the M-29/U or H-33/PT
push-to-talk switch is depressed.

Cw and fsk. When operating in the
cw or fsk mode of operation, the
front panel vox switch is disabled.
The SERVICE SELECTOR switch
(para 1-23) applies a ground to pin
22 of connector J1. This ground is ap-
plied through diodes A2CR7 and A2-
CR8 to the base and collector of am-
plifier A2Q8, cutting it off. This pre-
vents any audio from being applied
to vox detector A2Q9. In cw opera-
tion, the KY-116/U key places a
ground at pin 30 of connector J1 each



time the key is depressed. This ground
is applied to the base of vox switch
A2Q10 through diode A2CR11.
Therefore, capacitor A2C25 will dis-
charge through the small forward re-
sistance of diode A2CR11 to turn on
vox switech A2Q10. The radio set is
then keyed as previously explained.
At the termination of the message, the
radio set will remain keyed for ap-
proximately 500 milliseconds. This
hangtime is provided to prevent the
radio set from going into receive op-
eration during a normal message
pause. In fsk operation, ground is
applied to pin 29 of connector J1 by
the radioteletype terminal equipment.
The keying is then accomplished in
the same way as for push-to-talk oper-
ation.

e. IF Amplification. The IF amplification
circuit controls and amplifies the output from
the ssb erystal filter in receiver IF Module 1A7
(para 1-2f) in order to provide a constant in-
put at the desired level for use in translator
module 1A8 (para 1-T7). The IF amplication
circuit consists of two IF amplifiers (A1, fig.
4-19), one of which is controlled by the out-
put from the average power control from the
peak power control (apc) circuit (f below)
and the other is controlled by the output from
the peak power control (ppe) circuit (g below).
During compatible am, operation, the required
1.75—-me local carrier is reinserted into the 1.75
mec IF signal in the second IF (ape controlled)
amplifier stage.

(1) The 1.75-mec IF output from the ssb
crystal filter is applied to connector
J1A3. From connector J1A3, the 1.756—
me IF signal is coupled by capacitor
A1C3 to a variable voltage divider
consisting of resistor A1R3 and the
collector-to-emitter and base-to-emit-
ter resistances of ppc attenuator Al
Q1. The voltage divider is tontrolled
by the de output voltage from the
ppe circuit (g below). This de volt-
age is developed across the tempera-
ture-compensated voltage divider con-
sisting of resistors A1R1 and A1R2,
thermistor A1R33, and diode A1CRI1,

(2)
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Capacitor A1C2 places an alternating
current (ac) short between collector
and base, causing both the collector-
to-emitter resistance and the base-to-
emitter resistance to form a part of the
total shunt resistance for controlling
the level of the IF signal input to
transmit if. amplifier A1Q2. Diode
A1CR4 provides temperature-com-
pensation bias for ppc attenuator Al-
Ql. The output from the wvoltage
divider is coupled by capacitor A1C6
to the base of transmit if. amplifier
A1Q3.

The gain of transmit if, amplifier
A1Q3 is controlled by ppc degenera-
tor A1Q2. Ppc degenerator A1Q2 acts
as a variable resistive-degenerative
element in series with emitter bypass
capacitor A1C7. The base voltage for
ppe degenerator A1Q2 is developed
from the 20-volt de supply line by
voltage divider Al1R6, A1R7, and
A1R8 and the collector-to-emitter and
collector-to-base resistances of ppc at-
tenuator A1Ql. A decrease in the
transmitted rf signal level decreases
the ppe voltage level, causing ppc at-
tenuator A1Q1 to conduct less, thus
increasing the shunt resistance (less
attenuation). This will bias ppe de-
generator A1Q2 into saturation, ef-
fectively grounding emitter bypass
capacitor A1C7. Therefore, the out-
put from transmit if. amplifier A1Q3
is maximum., As the ppec voltage in-
creases, the conduction of ppc atten-
uator A1Q1 will increase. The amount
of conduction will be controlled by
the rf output signal level, The shunt
resistance will decrease as the rate of
conduction increases, decreasing the
amount of signal applied to the base
of transmit if. amplifier A1Q3. As
the rate of conduction of ppe attenua-
tor A1Q1 increases, the dc voltage
present at the collector will decrease.
Therefore, the base voltage on ppe
degenerator A1Q2 will decrease, de-
creasing its rate of conduction. This
will increase the impednace in series
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1-12

(3)

(4)

with emitter bypass capacitor A1C7,
providing increased degeneration to
decrease the gain of transmit if. am-
plifier A1Q3. Ppc attenuator A1Q1
and ppce degenerator A1Q2 together
provide greater than 40 db of control
to maintain the peak output from
transmit if, amplifier A1Q3 at a near-
ly constant level, regardless of the
output signal level.

The output from transmit if. ampli-
fier A1Q3 is coupled to another volt-
age divider consisting of resistor Al-
R20 and the collector-to-emitter and
collector-to-base resistance of apc at-
tenuator A1Q4 by capacitor A1C15.
The amount of control provided by
the variable voltage divider depends
on the de output from the apc circuit
(f below). The output from the
voltage divider is coupled by capacitor
A1C19 to the base of transmit if. am-
plifier A1Q6. The gain of transmit if.
amplifier A1Q6 is determined by the
amount of degeneration developed by
the collector-to-emitter resistance of
apc degenerator A1Q5. The theory of
operation for transistor stages A1Q4,
A1Q5, and Al1Q6 is identical with
that for the corresponding stages
Al1Ql, Al1Q2, and A1Q3 ((1) and
(2) above). The output from transmit
if. amplifier A1Q6 is coupled by
transformer A1T2 to connector J1A1
for application to translator module
1A8 (para 1-17).

In ssb, ew, Tsk, or nsk mode of oper-
ation, pins 9 and 10 of connector J1
will be open. Therefore, the 20-volt
de supply voltage present at pin 1 of
connector J1 will be applied through
resistor A1R19 to the cathodes of
diodes AI1CR6 and AI1CRT7. Since
their anodes are at 10 volts de (devel-
oped from the 20 volts dc by voltage
divider A1R18, A1R15 and applied
through isolating resistors A1R22 and
A1R17) they will be reverse-biased.
These diodes insure that any 1.756-mec
leakage will be at least 50—decibels
(db) down from the 1.75-mc IF sig-

nal. During compatible am. operation,
the 1.756-mc local carrier is gated
back into the if. signal as follows:
The 1.75-mc output from the fre-
quency dividers module is applied
to connector J1A2, from which it is
applied to AM CARRIER ADJ A1R-
14. AM CARRIER ADJ AlR14 is
used to set the injection level. During
compatible am. operation, ground is
applied to pin 9 of connector J1, from
which it is applied through diode Al-
CR2 to the cathodes of diodes Al-
CR6 and A1CR7. Since the anodes
of diodes A1CR6 and A1CR7 are at
10 volts dc, they will be forward-
biased, allowing the 1.75-mec local
carrier to pass and be coupled by ca-
pacitor A1C6 into the main signal
path at the junection of resistors Al-
R21 and A1R20. When the radio set
is in tune condition, a ground from
the AM-3349/GRC-106 is applied
at pin 10 of connector J1. The tune
ground applied through diode Al-
CR3 has the same effect as the AM
ground applied through diode Al-
CR2. In this case, however, there is
no IF input at J1A3 (para 1-12f).
f. Average Power Control. The apc circuit
in this module (A3, fig. 4-19) is used to pro-
cess the modulated de output from the AM-
3349/GRC-106 before application to the if.
amplification circuits. The apc circuit consists
of three dec amplifiers, a modulation wiper, and
an ape filter circuit.

(1) The input to the ape circuit is the out-
put from the divider network on the
chassis assembly (para 1-23). This
signal has the positive peaks of the
detected signal riding on a dec level.
It is applied to pin 7 of connector J1,
from which it is applied to the base of
apc dc amplifier A3Q1. Apc de ampli-
fier A3Q1 isolates the voltage divid-
ing network (on the chassis) from the
modulation wiper. Capacitor A3C1 is
an rf bypass for any rf signals that
may be present in the signal. The out-
put from apc de amplifier A3Q1 is ap-
plied to th2 modulation wiper.



(2)

(3)

The modulation wiper consists of re-
sistors A3R2, A3R3, A3R4, and AS3-
R12, diode A3CR1, and -capacitor
A3C2. The function of the modula-
tion wiper is to average the peaks of
the applied signal, to produce a dec
output which is proportional to the
average power output from the AM-
3349/GRC-106. During compatible
am. operation, the modulation wiper
will level-set the carrier and ignore
the presence of modulation. This in-
sures that the power level of the car-
rier will remain the same, with or
without modulation. Capacitor A3C2
charges on the positive going slope of
the applied signal, through resistor
ABR3. The time constant of resistor
A3R3 and capacitor A3C2, in combi-
nation with the dividing action of re-
sistors ABR3 and A3R4, is such that
capacitor A3C2 charges to the aver-
age level of the applied peaks. On the
negative-going slope of the applied
signal, the voltage of charged capaci-
tor A3C2 will forward-bias diode A3-
CR1. Therefore, the discharge path
will be through diode A3CR1 and the
parallel combination of resistors ASR2
and A3R12. (Ground is present at pin
24 of connector J1 during transmit
operation.) The discharge time con-
stant is very short, allowing the ca-
pacitor to rapidly discharge as the
negative-going slope of the applied
signal going toward zero. This in-
sures that the charge created by the
next positive-going slope starts near
zero, thereby preventing the ape volt-
age from creeping up and allowing
the ape loop to decrease the average
power output from the AM-3349/
GRC-106.

The voltage of charged capacitor A3-
C2 is the signal for apc de amplifier
A3Q2. Apc dc amplifier A3Q2 pro-
vides isolation between the modula-
tion wiper and the apc filter circuit
(resistor A3R5 and capacitors A3C3
and A3C6). As apc dc amplifier A3-
Q2 is turned on by the dc signal on

(4)

(5)
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capacitor A3C2, capacitors A3C3 and
A3C6 will rapidly charge through the
small collector-to-emitter resistance of
apc dec amplifier A3Q2. The discharge
path for these capacitors is through
resistor A3R5. The resistance-capac-
itance (re) time constant of the dis-
charge path is very long compared
to the frequency of the applied signal.
Therefore, the voltage of charged ca-
pacitors A3C3 and A3C6 will be main-
tained at a nearly constant level for a
given output from the AM-3349/
GRC-106. This voltage is used as the
de signal for apc de amplifier A3Q3.

Apc de amplifier A3Q3 provides the
required isolation between, apc attenu-
ator A1Q4 and the apc filter circuit.
The output from ape de amplifier
A3Q3 is applied to the base of apec at-
tenuator A1Q4, determining the
amount of attenuation for the IF sig-
nal applied to if. amplifier A1Q6 (d
above). This closes the apc loop be-
tween the AM-3349/GRC-106 out-
put and the RT-662/GRC input to
maintain the average power level of
the transmitted signal at a predeter-
mined value.

During receive operation, pin 24 of
connector J1 has 20 volts dc applied
to it. This 20 volts is divided by re-
sistors A3R12 and A3R2 and is used
to charge capacitor A3C2, thus pro-
viding an apc output from ape de
amplifier A3Q3. Therefore, when the
RT-662/GRC is keyed by the voice
input (Vox or push-to-vox opera-
tion), there will be ape control for
the initial peaks, preventing the AM—
3349/GRC-106 from being over-
driven. Once keyed, ground is applied
to pin 24 of connector J1, providing
a discharge path for capacitor A3C2.
The circuit will then be controlled ac-
cording to the average power output
from the AM-3349/GRC-106 as pre-
viously explained ((1) through (4)
above).
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(6)

When the RT-662/GRC is operated
when the AM-3349/GRC-106 is not
functioning, the output from internal
ale assembly 1A1A5 (para 1-23) is
applied from pin 6 of connector J1
through diode A3CR6 to generate the
necessary apec signal, as previously ex-
plained. When the RT-662/GRC is
operated with the AM-3349/GRC-
106 functioning, the output from the
divider network on the chassis is of
sufficient level that it will reverse-
bias diode ABCR6 and override the in-
ternal ale signal.

g. Peak Power Control. The ppc circuit in
this module (A3, fig. 4-19) is used to process
the modulated de output from the AM-3349/
GRC-106 before application to the IF amplifi-
cation circuit.

(1)

(2)

The divider network on the chassis
converts the automatic level control
(ale) circuit output into the ppe and
apc signals which differ from each
other only in level (para 1-23). The
ppe signal is applied to pin 8 of con-
nector J1, from which it is applied
through resistor A3R13 to the base of
ppe de amplifier A3Q4. Any rf signals
present in the input are bypassed by
capacitor A3C4. Ppe dc amplifier A3-
Q4 provides isolation between the
divider network on the chassis and
the peak detection circuit (capacitor
C5 and resistor R8).

The output from ppe de amplifier A3-
Q4 is used to charge capacitor A3C5,
providing the base drive signal for
ppe de amplifier A3Q5. The charge
time constant for capacitor A3CH is
very small, allowing it to charge to
the peak level of the applied signal.
The discharge path is through resistor
A3RS8. The discharge time constant is
long compared to the frequency of the
applied signal, but is short enough to
follow the syllabic rate to maximize
the average talk power and still hold
the pep. within the design limits. This
action tends to compress the rf voice

(3)

(4)

(5)

signal and thereby change the peak-to-
average ratio to improve system per-
formance.

The voltage of charged capacitor A2-
C5 is the dc base drive signal for ppc
dc amplifier A3Q5. Ppc de amplifier
A3Q5 provides isolation between the
peak detection circuit and the input
circuit for ppc attenuator A1Q1l. The
output from ppc dc amplifier A3Q5 is
applied to the base of ppe attenuator
A1Q1, determining the amount of at-
tenuation of the if. signal applied to
transmit if. amplifier A1Q3 (e above).
This closes the ppc loop between the
AM-3349/GRC-106 output and the
RT-662/GRC input to prevent the
peak power of the transmitted signal
from exceeding a predetermined level.

During transmit operation, the ppe
signal is applied through resistor
A3R10 to pin 4 of connector J1 for
application to the signal level meter.
The signal level meter then provides
an indication of the amount of ppc
signal required to control the rf power
output level. In the receive mode of
operation, the output from the step
age circuit in receiver if. module 1A7
is applied to the signal level meter
(para 1-12). Diode ASCRS3 provides
the path to ground for this negative
signal. Resistor A3R10 isolates the
age voltage from the emitter of ppc de
amplifier A3Q5. The similar path to
ground for the ppe signal is located
in receiver if. module 1A7 (para 1-
12).

When the RT-662/GRC is used alone
or if the AM-3349/GRC-106 is not
functioning, the output from internal
ale assembly 1A1A5 is applied
through pin 6 of connector J1 and
diode A3CR4 to the base of ppc de
amplifier A3Q4. This signal is then
used to generate the ppc signal as pre-
viously explained. When, the RT-662/
GRC is operated with the AM-3349/
GRC-106 functioning, the output



from the divider network on the chas-
sis will reverse-bias diode ASCR4 and
override the output from internal ale
assembly 1A1A5.

1-7. Translator Module 1A8 (Transmit)

a. General. The function of translator mod-
ule 1A8, during transmit operation, is to con-
vert the 1.75 me IF to the desired rf. This is ac-
complished by mixing the 1.75 me if. with the
outputs from 10- and 1-kc synthesizer module
1A4 (para 1-17), 100-ke synthesizer module
1A2 (para 1-19), and mec synthesizer module
1A9 (para 1-18), in a triple-conversion pro-
cess. Only that part of translator module 1A8,
which is used during transmit operation,is ex-
plained in this paragraph. Refer to paragraph
1-11 for a description of the circuits used dur-
ing receive operation.

Note. Prefix all reference designators in this para-
graph with translator module reference designator
1A8, unless otherwise specified.

b. Main Signal Flow.

(1) The 1.75-mc IF output from transmit-
ter if. and audio module 1A5 (para
1-6) is applied to connector J1A-A2,
from which it is coupled by capacitor
A1C3 to the base of transmit low-fre-
quency mixer A1Ql. During transmit
operation, ground is applied to pin 3
of connector J1A. This terminates re-
sistor A1R3, allowing the 20-volt dec
supply voltage to be developed across
base voltage divider A1R3 and A1R4.
The output (one frequency between
4,551 and 4.650 me¢) from 10- and 1-
ke synthesizer module 1A4 (para 1-
17) is applied to connector J1A-Al,
from which it is coupled by capacitor
A1C4 to the emitter of transmit low-
frequency mixer A1Q1. Diode A1CR1
prevents the output from mixer Al-
Q1 from excessively reverse-biasing
the base-to-emitter junction of receive
low-frequency mixer A1Q2 which, at
this time, is turned off by applying
the ground at pin 8 of connector J1
to both its emitter and base. In trans-
mit low-frequency mixer A1Ql, the

(2)
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output from 10- and 1-ke synthesizer
module 1A4 is mixed with the 1.75
me if. The resulting mixing products
are applied to filter FL3. Filter FL3 -
is a multisection inductance-capacit-
ance (LC) filter, which has a pass-
band from 2.8 to 2.9 me. Therefore,
all mixing products, except those
within the passband, will be attenu-
ated by filter FL3.

Since pin 8 of connector J1A has
ground on it and pin 5 of connector
J1A has 20 volts de on it, diode A2-
CR1 will be forward-biased and allow
the output from filter FL3 to pass to
the base of transmit medium-fre-
quency mixer A2Q2. The output from
100-kc synthesizer module 1A2 (para
1-19) is applied to connector J1B-
A4, from which it is coupled by ca-
pacitor A2C3 to the emitter of trans-
mit medium-frequency mixer A2Q2.
Diode A2CR1 is used to prevent re-
ceive medium-frequency mixer A2Q1
from being operational during the
transmit mode. In transmit medium-
frequency mixer A2Q2, the 2.80 to
2.90 output from filter FL3 is mixed
with either the lo (a frequency be-
tween 22.4 and 28.8 me) or hi (a fre-
quency between 32.4 and 33.3 mc)
output from 100-ke synthesizer 1A2.
If the lo band of frequencies is used,
20 volts de will be present on pin 4
of connector J1A. This 20 volts dc is
applied through resistor A2R10 and
filter FL1 (fig. 4-22) to the anode of
diode A2CR3 and through resistor
A2R11 and filter FL2 to the cathode
of diode A2CR5. The 20-volt de sup-
ply line voltage is regulated to 10
volts de by Zener diode A2VR1. This
10 volts dc is applied to the cathode
of diode A2CR3 and the anode of
diode A2CR5. Therefore, diode A2-
CR3 will be forward-biased and diode
A3CR5 will be reversed-biased. The
output from transmit medium-fre-
quency mixer A2Q2 would then be al-
lowed to pass to filter FL1. If the hi
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(3)

band of mixing frequencies is re-
quired, pin 4 of connector J1A will
be at ground. This ground is then ap-
plied to diodes A2CR3 and AZ2CRS5,
forward-biasing diode A2CR5 and re-
verse-biasing diode AZ2CR3. There-
fore, the output from mixer A2Q2
will be allowed to pass through diode
A2CRS5 to filter FL2.

Filter FL1 and FL2 are both multi-
section le filters which attenuate all
mixing products, except the difference
product. The 10-volt dec output from
Zener diode A2VR1 is applied to the
anode of diode ASBCR3 and the cath-
ode of diode A3CR1. The hi/lo in-
formation, (ground or +20 volts dec),
present at pin 4 of connector J1A is
applied through resistor A3R2 and
filter FL1 to the anode of diode
A3CR1 and through resistor A3R3
and filter FL2 to the cathode of diode
A3CR3. Therefore, diode A3CR1 will
be forward-biased when the lo band
output from 100-ke synthesizer 1A2 is
used, and reverse-biased when the hi
band is used. Diode A3CR3 will be
forward-biased when the hi band is
used and reverse-baised when the lo
band is used. During transmit opera-
tion, 20 volts dec is applied to pin 5 of
connector J1A, This 20 volts dc is ap-
plied through resistors A3R4 and A3-
R11 and transformer A3T1 to the
anode of diode A3BCR2. Since 10 volts
dc is present on the cathode, diode
A3CR2 is forward-biased and allows
the output from either filter FL1 or
FL2 to pass. During receive operation,
pin 5 of connector J1A is at ground.
This ground is applied to the anode of
diode A3CR2, reverse-biasing it and
preventing any signal leakage through
the transmit path. The output from
either filter FL1 or FL2 is coupled
by transformer A3T1 to a balanced
mixer consisting of backward diodes
A3CR8 and A3CR9. The output from
mc synthesizer module 1A9 (a fre-
quency between 2.5 and 23.5 mec) is

applied to connector JL1BAl from which

it is coupled by capacitor A3C1 to the

(4)

junction of resistors A3R9 and
A3R10.

The mec injection frequencies will be
developed across both halves of the
primary of transformer A3T2. These
two voltages will be nearly equal in
amplitude but opposite in polarity.
Therefore, the injection frequency
(between 2.5 and 23.5 mc) will be ef-
fectively canceled. The if. signal will
take the low-impedance path through
diodes A3CR9 rather than the path
through the high inductance of trans-
former T2, therefore canceling itself.
Resistors ASBR9 and A3R10 are used
to balance the circuit by compensating
for changes in transformer impedance
as the frequency varies. The output
from the balanced mixer will be the
sum and difference products of the
two input signals and whatever por-
tion of the two individual signals
which is not canceled by the balanced
circuit. This output is coupled by ca-
pacitor A3C7 to the base of transmit
output amplifier A3Q2. Transmit out-
put amplifier A3Q2 amplifies the rf
signal and direct-couples it to transmit
output amplifier A3Q3. Transmit out-
put A3Q3 further amplifies the rf sig-
nal and develops it across transformer
A3T3. Inductor A3L2 provides im-
pedance matching between, transmit
output amplifier A3Q2 and transmit
output amplifier A3Q3. Negative
feedback is provided from the emitter
of transmit output amplifier A3Q3 to
the base of transmit output amplifier
A3Q2 through capacitor A3C12 and
resistor ASR23. This negative feed-
back compensates for low-frequency
rolloff. Capacitors A3C8 and A3C14
provide emitter peaking to compen-
sate for high-frequency rolloff. The
degeneration in the circuits, created
by resistors A3R20 and A3R24 as a

result of not being completely by-
passed, ccmpensates for variations in
transistor gain. The output from
transmit output amplifier A3Q3 is
coupled by capacitor A3C13 to con-
nector J1B-A4 for application to rf
amplifier module 1A12 (para 1-8).



1-8. Rf Amplifier Module 1A12 (Transmit)
(fig. 4-26)

a. General. The function of rf amplifier
module 1A12 during transmit operation is to
amplify the output from translator module 1A8
(para 1-7) to a level suitable for driving Am-
plifier, Radio Frequency AM-3349/GRC-106.
Highly selective input, interstage, and output
tuned circuits are used to insure the complete
rejection of all harmonic outputs from transla-
tor module 1A8 except the desired frequency to
be transmitted.

Note. Prefix all reference designators used in this
paragraph with rf amplifier module reference designa-
tor 1A12, unless otherwise specified.

b. Rf Amplification.

(1)

(2)

The output from translator module
1A8 is applied to connector J1AS3,
from which it is applied to the pri-
mary of transformer T1 on a mega-

cycle assembly (chart C, fig. 4-26).

The megacycle assembly connected
into the circuit is dependent upon the
setting of the MC controls on the RT-
662/GRC front panel. These assem-
blies are mounted on a motor-driven
turret assembly, which is automatical-
ly tuned to insert the correct mega-
cycle strip according to the operating
frequency (para 1-23). The input por-
tion of the megacycle assembly is
made up of two parallel-tuned cir-
cuits with capacity coupling. The first
circuit consists of the secondary of
transformer T1 and the capacitive net-
work consisting of megacycle strip ca-
pacitor C2, capacitors C36, C32, and
C40, and the capacitors on assemblies
A30 and A31., The capacitors of as-
sembly A30 are mechanically switched
into the circuit by the 100-kc control
on the RT-662/GRC front panel
(chart B, fig. 4-26). The capacitor to
be used on assembly A831 is mechani-
cally switched into the circuit by the
10 KC control on the RT-662/GRC
front panel (chart A, fig. 4-26).

The output from the first tuned input
cireuit is coupled by capacitor C1 to
the second tuned input circuit on the
megacycle strip. The second tuned

(3)

(4)
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circuit consists of transformer T2 and
the capacitive network consisting of
megacycle strip capacitor C3, capac-
itors C33, C387, and C41, and the
capacitors on assemblies A32 and A33.
The purpose of these capacitors is the
same as for the first tuned circuit
((1) above). Crystal Y1 is part of
megacycle strips A5, A6, and AlS
(chart C, fig. 4-26). This crystal
functions as a trap to remove the
spurious signals indicated in the
chart.

The rf output from the double-tuned
input circuit is coupled by capacitor
C7 to the control grid of rf amplifier
V1. The 125-volt dc screen and plate
voltage is applied to pin 5 of connec-
tor J1 from which it is applied
through resistor R21 directly to the
screen and through transformer T3 of
the megacycle strip to the plate. The
bias for amplifier V1 is developed by
cathode resistor R16, which is rf by-
passed by capacitor C6. Rf amplifier
V1 amplifies the rf signal and devel-
opes it across a tuned circuit. The
tuned circuit consists of megacycle
strip transformer T3 and a capacitive
network consisting of megacycle strip
capacitor C4, capacitors C34, C38, and
C42, and the capacitors on assem-
blies A34 and A35. The functions of
the individual parts are the same as
for the comparable parts in (1)
above.

The output from rf amplifier V1 is
applied to the control grid of rf am-
plifier V2. Rf amplifier V2 is iden-
tical with rf amplifier V1. It ampli-
fies the rf signal to the level suitable
for driving the AM-3349/GRC-106.
The output from rf amplifier V2 is de-
veloped across a tuned circuit congist-
ing of the primary of megacycle strip
transformer T4 and a capacitive net-
work consisting of megacycle strip
capacitor C5, capacitors C35, C39, and
C43, and the capacitors on assemblies
A36 and AS37. The functions of the
individual parts are comparable to the
parts in (1) above.

1-17



™ 11—%350—520—35
(5) The output from rf amplifier V2 is
coupled by transformer T4 to connec-
tor J1A1. This rf signal is applied
through relay 1A1K4 (fig. 4-15) to

the RF DRIVE connector on the RT-
662/GRC front panel for application
tothe AM-3349/GRC-106.

Section IV. RECEIVE FUNCTIONAL CIRCUIT ANALYSIS
OF RECEIVER-TRANSMITTER
RADIO RT-662/GRC

1-9. General

The receiver section of the RT-662/GRC is
used to convert the rf signals received on any
one of the 28,000 operating channels in the
2.0- to 29.999-megacycle frequency range to
audio intelligence for either an ssb, fsk, cw,
nsk, or compatible am mode of operation. The
audio output from the RT-662/GRC is at a 2-
watt or a 10-milliwatt level, suitable for driv-
ing Handset H-33/PT or
Dynamic Loudspeaker LS-166/U.

1-10. Rf Amplifier Module 1A12 (Receive)
(fig. 4-26)

a. General. The function of rf amplifier
module 1A12 during receive operation is to
raise the level of the received rf signal to one
suitable for use in, translator module 1A8 (para
1-11). The highly selective tuned input, inter-
stage, and output circuits are used to reduce
adjacent channel interference, increase image
rejection, and prevent cross-modulation.

Note. Prefix all reference designators used in- this
paragraph with rf amplifier module reference designa-
tor 1A12, unless otherwise specified.

b. Rf Amplification

(1) The rf signals present at the RE-
CEIVER IN connector on the RT-
662/GRC are applied to connector
J1A3 (fig 4-26) through relay 1A-
1K3 (fig. 4-15). The parts used (fig.
4-26) and the functions of the tuned
input circuit, rf amplifier V1, tuned
interstage circuit, rf amplifier V2, and
the tuned output circuit are the same
as during transmit operation (para
1-8)

(2) The gain of rf amplifiers V1 and V2
is controlled by the step age circuit or
the setting of the MANUAL RF
GAIN control on the RT-662/GRC
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front pane! (para 1-12). The agc out-
put from receiver if. module 1A7 is
applied to pin 3 of connector J1. This
negative level is developed across
voltage dividers R24, R26, and R23,
R101 to shift the bias of rf amplifiers
V2 and V1, in order to maintain a
nearly constant output from rf ampli-
fier module 1A12 regardless of ap-
plied signal strength.

1-11. Translator Module 1A8 (Receive)
(fig. 4-22)

a. General. Translator module 1A8 during
receive operation converts the rf input signal to
the 1.75-mc if. This is accomplished by mixing
the rf signal with the outputs from mec synthe-
sizer module 1A9 (para 1-18), 100-ke synthe-
sizer module 1A2 (para 1-19), and 10- and 1-
ke synthesizer module 1A4 (para 1-17) in a
triple heterodyning process. Only that portion
of translator module 1A8 that is used during
receive operation is explained in this paragraph.
Refer to paragraph 1-7 for a description of the
circuits used during transmit operation.

Note. Prefix all reference designations in this para-
graph with translator module reference designator
1A8, unless otherwise specified.

b. Main Signal Flow.

(1) The output from rf amplifier 1A12 is
applied to connector J1B-A2, from
which it is coupled to the base of re-
ceive high-frequency mixer A3Q1. The
amplitude of large signals applied to
the base of receive high-frequency
mixer A3Q1 is limited by diodes A3-
CR4 and A3CRS5. The output from me
synthesizer module 1A9 (a frequency
between 2.5 and 23.5 me) is applied



(2)

to connector J1B—Al, from which it is
coupled by capacitor A3C16 to the
emitter of receive high-frequency
mixer A3Q1l. Receive high-frequency
mixer A3Ql is turned on during re-
ceive operation by terminating resistor
A3R7 with the ground present at pin
5 of connector J1A. This allows the
20 volts dec supply voltage to be
developed across base-bias voltage
divider A3R138, A3R7. During
transmit operation, receive high-fre-
quency mixer A3Q1 is turned off by
the application of the 20 volts de
present at pin 5 of connector J1A to
resistor A3R7 in place of ground.
This applies 20 volts de to both ends
of the voltage divider, preventive re-
ceive high-frequency mixer A3Q1
from conducting. Diode A3CR6 pro-
tects the emitter-to-base junction of

receive high-frequency mixer A3QL

from being excessively reverse-biased.
During transmit operation, diode
A3CR7 is reverse-biased by the 10
volts de output from Zener diode
A2VR1 on the anode and the 20 volts
de at pin 5 of connector J1A on the
cathode. This prevents any mec injec-
tion from leaking through receive
high-frequency mixer A3Q1 into the
transmit path. During receive opera-
tion, the 20 volts dc at pin 5 of con-
nector J1A is replaced by ground.
Therefore, the output from receive
high-frequency mixer A3Q1 will be
allowed to pass.

The output from receive high-fre-
quency mixer A3Q1 is applied to
either filter FL1 or filter FL2. The
filter to which the signal is applied de-
pends on whether diode A3CR1 or
dicde A3BCR3 has been forward-biased
by the hi/10 information present on
terminal A3E11l from pin 4 of connec-
tor J1A (para 1-6). Filters FL1 and
FL2 attenuate all mixer produects, ex-
cept those in the passband of the fil-
ter. The output from filter FL1 or fil-
ter FL2 is applied to the base of re-

(3)

(4)
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ceive medium-frequency mixer A2Q1.
Either diode A2CR3 or diode A2CRb
will be forward-biased by the hi/lo
information present at pin 4 of con-
nector J1A. Diode A2CR2 will be for-
ward-biased during receive operation
due to the 10 volts de from Zener
diode A2VR1 on the anode and the
ground at pin 5 of connector J1A on
the cathode.

The output from 100-kc synthesizer
module 1A2 is applied to connector
J1A—A4, from which it is coupled to
the emitter of receive medium-fre-
quency mixer A2Q1. When diode A2-
CR2 is forward-biased, the 10 volts de
at Zener diode A2CR1 is developed
across resistor A2R9, which is termi-
nated by the ground present at pin 5
of connector J1A. Since 20 volts de is
present on the emitter, receive medi-
um-frequency mixer A2Q1l is forward
biased. During transmit operation, pin
5 of connector J1A is at 20 volts de.
Therefore, both the base and emitter
of receive medium-frequency mixer
A2Q1 are at 20 volts de, there is no
conduction. The output from -either
filter FL1 or filter FL2 is mixed
with its respective lo (frequency be-
tween 22.4 and 23.3 mc) or hi (fre-
quency between 32.4 and 33.3 mc)
band input frequency by receive medi-
um-frequency mixer A2Ql. The out-
put from receive medium-frequency
mixer A2Q1 is appied to filter FL3.
Filter FL 8 passes only the differ-
ence product, which must lie in the
2.80 to 2.90 mc passband. Since pin 3
of connector J1A is at 20 volts de dur-
ing receive operation, diode A1CR1
will be forward-biased. Therefore, the
2.80- to 2.90-mc output from filter
FL3 is applied to the base of receive
low-frequency mixer A1Q2. Resistor
A1R10 provides a shunt effect on the
input load to prevent any instability in,
receive low-frequency mixer A1Q2.
Since pin 3 of connector J1A is at 20
volts de during receive operation, base
bias will be developed for receive low-
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frequency mixer Al1Q2 by voltage
divider A1R6, A1R9. During transmit
operation, both the emitter and base
of receive low-frequency mixer A1Q2
are connected to the ground present
at pin 38 of connector J1A; therefore,
it remains cutoff, The output from 10-
and 1-kc synthesizer module 1A4 (a
frequency between 4.551 and 4.650
me) is applied to connector J1A-Al
from which it is coupled to the emit-
ter of receive low-frequency mixer

. A1Q2 by capacitor A1C5. Receive low-

frequency mixer AlQ2 mixes the
2.80— to 2.90-mc output from filter
FL 8 with the injection frequency
(frequency between 4.551 and 4.650
me) and develops the resulting pro-
ducts across the tuned circuit consist-
ing of capacitor A1C6 and the pri-
mary of transformer A1T1 This tuned
circuit is tuned to the difference pro-
duct, 1.75 me, effectively eliminating
all other mixing produects. The output
from receive low-frequency mixer Al-
Q2 is coupled by transformer A1T1
to connector J1A-A3, from which it is
applied to receiver if. module 1A7
(para 1-12).

1=12. Receiver iF Module 1A7

(fig. 4-21)

a. General. Receiver IF module 1A7 during
receive operation provides if. selectivity, if.
amplification, detection of the if. signal, if. age,
age for rf amplifier module 1A12 (para 1-6),
and the bfo injection frequency. This module
also provides the modulation capability for
transmit operation.

Note. Prefix all reference designators in this para-

graph with the receiver if. module reference designa-
tor 1A7, unless otherwise specified.

b. IF Amplication.
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(1) The L.75-mc if. output from transla-

tor module 1A8 is applied to connec-
tor J1A2, from which it is coupled
by capacitor A4C11 to the cathode of
diode A4CR4. During receive opera-
tion, ground is applied to pin 9 of

(2)

(3)

connector J1 and 20 volts dec is ap-
plied to pin 2 of connector J1. The
ground is applied to the cathode and
the 20 volts dc is applied to the anode
of diode A4CR4, forward-biasing it
and allowing the 1.75-me if. input to
pass. From the anode of diode A4CR4,
the 1.75-mec if. is coupled by capacitor
A4Cl12 through matching resistor
A4R8 to ssb crystal filter FL1. Ssb

crystal filter FL1 establishes a 3.2-kc

if. bandwidth to provide the required
selectivity.

The output from ssb crystal filter FL1
is coupled by capacitor A1C1 to a volt-
age divider consisting of resistor Al-
R1 and age attenuator A1Q1. Age at-
tenuator A1Q1 acts as a variable shunt
resistance to ground, the resistance of
which is varied by the de voltage
from the step age circuit (e below).
The dc output from the step age cir-
cuit (above the age threshold) is con-
trolled by the received signal strength.
This dc voltage is developed across
the temperature-compensated voltage
divider consisting of resistors A1RS3
and A1R2, thermister A1R22, and di-
ode A1CR2. The resistance of thermis-
tor A1R22 and diode A1CR2 both vary
inversely with temperature. Capacitor
A1C2 provides unity feedback, plac-
ing an ac short between collector and
the base. Therefore, both the collec-
tor-to-emitter resistance and the bage-
to-emitter resistance form a part of
the total shunt resistance for control-
ling the leved of the if. signal input to
1.75-me if amplifier A1Q2. Diode Al-
CR1 provides temperature compensa-
tion for age attenuator A1Ql. The
output from the voltage divider is
coupled by capacitor A1C3 to the base
of 1.75-mc if. amplifier A1Q2.

The gain of 1.75-if. amplifier A1Q2
is controlled by age degenerator Al-
Q3, Agc degenerator A1Q3 acts as a
variable resistive-degenerative ele-
ment in series with emitter bypass ca-
pacitor A1C5. The base voltage for



(4)

age degenerator A1Q3 is developed
from the 20 volts dec supply line by
voltage divider A1R4, A1R9, A1R10
and the collector-to—emitter and base-
to-emitter resistances of age attenua-
tor A1Q1. With weak received signals,
the output from the step age circuit
will be zero, causing age attenuator
Al1Ql to be cutoff. This provides
maximum shunt resistance (least at-
tenuation), biasing agec degenerator
A1Q3 into saturation, and effectively
grounding emitter bypass capacitor
A1C5. Therefore, the output from
1.75-mc IF amplifier A1Q2 will be
maximum. As the signal strength in-
creases, age attenuator A1Q1 will
conduct. The amount of conduction
will be controlled by the received sig-
nal strength (above age threshold).
The shunt resistance will decrease as
the rate of conduction increases, de-
creasing the amount of signal applied
to the base of 1.75-mec if. amplifier
Al1Q2. As the rate of conduction of
agc attenuator A1Q1 increases, the dc
voltage present at the collector will
decrease. Therefore, the bias level on
age degenerator A1Q3 will decrease,
decreasing its rate of conduction. This
will increase the impedance in series
with emitter bypass capacitor A1C5,
providing increased degeneration to
decrease the gain of 1.75—mec if. am-
plifier A1Q2. Age attenuator Al1Q1
and age degenerator A1Q3 together
provided greater than 40 db of con-
trol to maintain the output from 1.75—
me if. amplifier A1Q2 at a nearly con-
stant level for variations in the level
of the input signal. The output from
1.75-me if. amplifier A1Q2 is devel-
oped across the tuned circuit consist-
ing of transformer A1T1 and capaci-
tor A1C6. From here, the if. signal is
coupled by capacitor A1CT to the base
of 1.756-mec if. amplifier A1Q4, and
by capacitor A1C18 to the base of 1.75
me if amplifier A1Q5.

The 1.75-mc¢ IF amplifier, A1Q4
amplifies the 1.75-mc &signal and
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develops it across the tuned -circuit
consisting of capacitor A1C9 and the
primary of transformer A1T2. Trans-
former A1T2 couples the 1.75-me if.
signal to the bases of transistors A2-
Q8 and A2Q9 in the product detector
(¢ below). The 1.75-me if, amplifier,
A1Q5, amplifies the 1.75-mc signal
and develops it across the tuned cir-
cuit consisting of capacitor A1C15 and
transformer A1T3. Transformer A1T3
couples the 1.75-mec signal to con-
nector J1A3 for application to the IF
OUT connector on the front panel of

the RT-662/GRC. This allows
1.75—me signal to be used for external
purposes.

¢. Product Detector. The product detector is
used to extract the audio from the receive if.
signals. The input to the product detector is the
1.75-mc if, output from 1.75-mc if. amplifier
A1Q4 (b above). The input signal is applied to
the bases of transistors A2Q8,and A2Q9, which
are connected in a balanced mixer configura-
tion. Base bias for transistors A2Q8 and A2Q9
is developed by voltage divider A1R16 and
A1R17 and is applied through the secondary of
transformer A1T2. The' collector voltage for
transistors A2Q8 ‘and A2Q9 is applied
through the primary of transformer A2TS3. In
all modes of operation, except cw, diode
A3CR5 is forward-biised by the voltage devel-
oped by voltage divider ASR10 and A3RI13.
This allows the 1.75 mc present at connector
J1A4 to be coupled by capacitor A3C13
through diode A3CR5 to attenuator A3R11 and
A3R12. Resistor A8R11 sets the level of the
1.75-me signal that is coupled by capac-
itors A2C19 and A2Cl14 to the emitters of
transistors A2Q8 and A2Q9. During cw opera-
tion, the output from the bfo circuit is applied
to the emitters of transistors A2Q8 and A2Q9
instead of the 1.75-mc injection present at
connector J1A4, The 1.75—-mec if. and the 1.75—
me injection or bfo signals are mixed by transis-
tors A2Q8 and A2Q9, resulting in an output
consisting of the sum of the two signals, and
the difference between tthe two signals (the de-
sired audio). Capacitors A2C15 and A2C16 by-
pass the sum of the two signals. Since the cir-
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cuit is balanced, the outputs from transistors
A2Q8 and A2Q9, which are developed across
the primary of transformer A2T3, and 180° out
of phase with each other. This results in the
cancellation of the 1.75-me injection and the
1.75—mec if. Transformer A2T3 has an audiofre-
quency response that will attenuate any of the
rf signals not previously canceled. The differ-
ence between the two usignals (the desired
audio) is coupled by capacitor A2C17 to the
base of amplifier A2Q10. Amplifier A2Q10
amplifies the audio signal and develops it
across collector resistor A2R24. The output
from amplifier A2Q10 is coupled by capacitor
A2C20 to pins 29 and 30 of connector J1 for
application to receiver audio module 1A10
(para 1-13) and the AUDIO GAIN control
on the RT-662/GRC front panel.
d. Step Age Circuit.

(1) The 1.75-mec IF output from 1.75—-mec
if. amplifier A1Q2 (b above) is cou-
pled from A1T1 by capacitor A2C1 to
the base of 1.75-me if. amplifier A2-
Q1. The 1.75-mc if. amplifier, A2Q1,
amplifies the 1.75—mec if signal and
develops it across the tuned circuit
consisting of capacitor A2C3 and
transformer A2T1, The tuned circuit
signal is coupled by capacitor A2ChH
to the base of 1.756—me if. amplifier
A2Q2, The signal is amplified by A2-
Q2 and is developed across the tuned
circuit consisting of capacitor A2CT
and transformer A2T2. Two outputs,
identical in frequency and polarity
but differing in amplitude by 20 per-
cent, are taken from transformer A2-
T2. One output, designated E1, is
applied to the anode of hang detec-
tor AZCR2. The other output, des-
ignated 1.2 E1, is applied to time de-
tector A2CR1. The 1.2 E1 signal is
rectified by diode A2CR1, and the re-
sulting dc level is applied to the base
of dec amplifier A2Q3. This increase
of base voltage will cause increased
conduction and thus increase the
voltage across capacitor A2C10, pro-
viding a 1.2 E1’ signal. The E1 sig-
nal is rectified by hang detector A2-
CR2 and is used to charge capacitor
A2C9, providing an E1’ signal. Ca-
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(2)

(3)

pacitor A2C8 and resistor A2R9 pro-
vide IF filtering for hang detector
A2CR2. Diode A2CR3 prevents ca-
pacitor A2C9 from discharging
through resistor A2R9.

The voltage on capacitor A2C10 pro-
vides the dc signal for hang age
switech A2Q4. The charge on capacitor
A2C9 provides the emitter bias for
hang age switch A2Q4 and the dc sig-
nal for dc amplifier A2Q5. As long as
the signal is present at the antenna,
hang age switch A2Q4 will be reverse
base and the El, signal on the emit-
ter. When the antenna signal (and
therefore the if. signal) is removed,
capacitor A2C10 will discharge
through resistor A2R10 and capacitor
A2C9 will discharge (more slowly
than A2C10) through the high input
impedance of dc amplifier A2Q5. Af-
ter a predetermined discharge time,
E1’ will be sufficiently greater than
1.2 EI’ to forward bias hand age
switch A2Q4, causing it to conduct.
Capacitor A2C9 will then rapidly
discharge to ground through hang
agc switch A2Q4, removing the de sig-
nal from dc amplifier A2Q5. If, dur-
ing this process, new signal informa-
tion is received, the step age circuit
will immediately reset on the new in-
formation as described above.

Since 1.2 E1’ and E1’ are proportional
to the IF signal, the strength of the
received signal determines the level
to which capacitor A2C9 charges, and
thereby, determines the de signal at
the base of dc amplifier A2Q5. The
hangtime (time needed to turn on
hang age switch A2Q4 after the input
signal is removed) of the previous
circuits as described in (2) above is of
sufficient duration to maintain a rela-
tively constant charge on capacitor
A2C9 for normal pauses in voice sig-
nals. Whenever a charge is present on
capacitor A2C9, dec amplifier A2Q5
will be forward-biased, which in turn
forward-biases dec amplifier A2Q6.
The output from de amplifier A2Q6



ig filtered by capacitor A2C11 to re-
move any remaining 1.75 me if. across
resistor A2R12. Resistor A2R12 is
used to adjust the dc level which is
applied to age attenuator A1Ql and
age degenerator A1Q3 (b above), pro-
viding the required if. age. The output
from dc amplifier A2Q6 (present at
wiper of resistor A2R12) is also ap-
plied across voltage divider A2CR4,
A2CR5, A2R14 for supplying the rf
age.

(4) Since the rf circuits of a receiver de-
termine its sensitivity to weak sig-
nals, and the application of age to
these circuits tends to decrease this
weak signal capability, it is desirable
to apply age to the rf amplifier cir-
cuits only when received signal
strength is above a sufficient preset
level, For this reason, diodes A2CR4
and A2CR5 are used in a network to
make the agc threshold for the xf cir-
cuits higher than that for the IF cir-
cuits. Resistors A2R14 and A2R12 are
used to set the base bias for dc¢ am-
plifier A2Q7. For normal operation,
the MANUAL RF GAIN control is
set for maximum sensitivity. This
results in only a small dc voltage ap-
plied through pin 8 of connector J1
to the anode of diode A2CR6. With
the MANUAL RF GAIN control set
as above, the output from de amplifier
A2Q6 will back-bias diode A2CRS.
Therefore, the output from de ampli-
fier A2Q6 will be the dec signal for
dc amplifier A2Q7. To desensitize the
receiver manually for reception of
strong signals, the MANUAL RF
GAIN control is set to override the
normal rf age. This is done by rota-
ting the MANUAL RF GAIN control

counterclockwise, which increases the posi-
tive dc level at pin 8 of connector J1.
When the de level is of sufficient
magnitude to forward-bias diode A2-
CR6, it will override the de signal ap-
plied by dc amplifier A2Q6 at the base
of dc amplifier A2Q7. With no sig-
nal input at the antenna, the base of
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dc amplifier A2Q7 will be effectively
at ground, unless the MANUAL RF
GAIN control is set to some position
other than for maximum sensitivity.
This causes de amplifier A2Q7 to con-
duct imto saturation, resulting in a
zero or slightly positive voltage at the
collector. Diode A2CR7 prevents the
application of any detrimental posi-
tive levels to rf amplifier module 1A~
12 (para 1-5). As the signal strength
at the antenna increases, the de signal
at the base of dc amplifier A2Q7 will
increase. This decreases the forward
bias of dec amplifier A2Q7, causing the
collector voltage to go more negative,
approaching —24 t0-30 volts de. When
the SERVICE SELECTOR switch is
set at STAND BY, the 20 volts dec ap-
plied to de amplifier A2Q7 is removed
and its collector voltage goes to -83
volts de, (para 1-22), biasing the
tubes in rf amplifier module 1A12
off. A portion of the rf agc signal is
applied through pin 7 of connector J1
to the signal level meter to provide
an indication of the relative strength
of the rf input signal. Diode A2CRS8
closes the conduction path for the sig-
nal level meter when transmitting
(para 1-6g).

e. Bfo Circuit. The bfo circuit provides an
output of 1.752 me =+0.0085 for injection into
the product detector (¢ above). This allows the
operator to vary the audio tone 8.5 ke during
cw operation. Bfo A3Ql is a crystal-controlled
Clapp oscillator that produces a 7.000-mc out-
put. The output from bfo A3Ql is applied to
the base of bfo converter A3Q2. The other in-
put to bfo converter A3Q2 is the output from
the series-resonant circuit consisting of voltage
variable capacitor (VVC) A3CR1, inductor A3-
L3, and crystal A3Y2. The output frequency of
the series-resonant circuit signal depends upon
the dec control voltage applied to the VVC by
the BFO control on the front panel. The VVC
is biased by the voltage developed by voltage
divider A3R6, A3CR2, ASCR3 to provide a
1.752-mec output from the bfo circuit when the
BFO control is set at its center position. One
end of the BFO control is connected to pin 12
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of connector J1 to provide a variable voltage
for VVC A8CE1 and the other end is con-
nected to +20 volts de. A VVC is a nonlinear
device; therefore, swamping resistor A3R5 is
connected across the BFO control to make it
correspondingly nonlinear. The value of resis-
tor A3R5 is such that the nonlinear action of
VVC A3CRL1 is canceled, resulting in essential-
ly linear frequency control with the BFO con-
trol. With the BFO control set at its maxi-
mum position, inductor ASLS3 is set so that the
outpuit of the series-resonant circuit is approxi-
mately 8.7555 me. With the BFO control set at
its minimum position, resistor A8R4 is set so
that the output of the series-resonant circuit is
approximately 8.7485 mec. This allows the oper-
ator to vary the output 8.5 ke in cw operation.
The 7.000 me is subtractively mixed with the
output from self-oscillating bfo converter A3-
Q2, producing a 1.752-me =+3.5-ke output
across the tuned circuit for bfo buffer amplifier
A3Q3. The output from bfo buffer amplifier
A3Q3 is gated through diode A3CR4 to the
product detector circuit (¢ above), in place of
the 1.75-mc local carrier used in the other
modes of operation,

f. Balanced Modulator. The balanced modu-
lator is used to obtain the double-sideband,
suppressed-carrier if. signal. This circuit is the
first step in converting the audio to the trans-
mitted rf,

(1) During transmit operation, the 1.75—
me output from frequency dividers
module 1A6 (para 1-16) is applied
to connector J1A4, from which it is
coupled to the collector of 1,750-ke
switch A4Q2. In transmit, pin 9 of
connector J1 has + 20 volts de applied
to it. This +20 volts dec is used to
bias 1,750-ke switch A4Q2 on. When
the switch turns on, it presents a
small series resistance (collector-to-
emitter) to the 1.75-mec input. This
resistance, in combination with resis-
tor A4R11, forms a voltage divider to
set the level of the 1.75 mec coupled
to the center-tapped primary of trans-
former A4T2.

(2) The 1.75-mc output from 1,750-kc
switch A4Q2 is applied to the cen-
ter tap on the primary of transformer

(3)

A4T2. The audio input from transmit-
ter if. and audio module 1A5 is ap-
plied to pin 38 of connector J1, from
which it is applied to the center tap
of the primary of transformer A4T2.
The audio and 1.75-mc inputs are
mixed by backward diodes A4CR1A
ana .A4CR1B, Resistor A4R16 and po-
tentiometer A4R4 are used to re-
sistively balance both arms of the
balanced modulator circuit. Capacitor
A4CT is used to balance any reactive
components in the circuit, Therefore,
the circuit is set so that both arms are
balanced, Resistor A4R15 provides a
constant low-resistance load for the
balanced modulator. The 1.75-mec sig-
nal will be of equal potential across
both halves of the primary of trans-
former A4T2, thereby canceling the
1.75-mc signal. Due to the rf response
of transformer A4T2, the audio com-
ponents will be attenuated, Therefore,
the output from the balanced modula-
tor will be the sum (upper sideband)
and difference (lower sideband) pro-
ducts of the audio and 1.75-me signal.
The output from the balanced modu-
lator is coupled by capacitor A4C5 to
the base of buffer amplifier A4Q1.
Buffer amplifier A4Q1 amplifies the
double-sideband if. signal and devel-
ops it across the tuned circuit con-
sisting of capacitor A4C4 and trans-
former A4T1,

When the set is placed in tune condi-
tion, a ground is applied to pin 13
of connector J1 from the AM-
3349/GRC-106 in order to effectively
turn off the balanced modulator in
this condition. This ground is ap-
plied to the base of 1,750-ke¢ switch
A4Q2, shutting it off, and thus block-
ing the 1.75-mc injection at tthe collec-
tor. When the RT-662/GRC goes to
receive operation, ground is applied
to pin 9 of connector J1, shutting
1,750-ke switch A4Q2 off to turn off
the balanced modulator, When the 20
volts dc is initially applied (transmit
mode), capacitor A4C18 will charge



through resistors A4R11 and A4R13.
The voltage on capacitor A4C18 is the
voltage applied to the base of 1,750—
ke switch A4Q2. Therefore, since the
base voltage is increased exponential-
ly, 1,750-ke switch A4Q2 will be
turned on exponentially. This delays
the IF output from the RT-662/GRC,
preventing the AM-3349/GRC-106
from being overdriven, before the
automatic level control signals have
time to apply their control.

(4) During transmit operation, ground is
applied to pin 2 of connector J1 and
20 volts dc is applied to pin 9 of con-
nector J1. The ground is applied to
the anode of diode A4CR4 and the
cathode of diode A4CR3. The +20
volts dc is applied to the cathode of
diode A4CR4, and the anode of diode
A4CR3. Therefore, diode A4CR3
will be forward-biased. The output
from buffer amplifier A4Q1 is cou-
pled by capacitor A4C9 to diode Ad-
CR3 is forward-biased, the signal will
pass and be coupled to filter FL1 by
capacitor A4C12, Filter FL1 removes
the lower sideband component of the
signal and further attenuates any of
the 1.75-mec carrier that was not can-
celed by the balanced modulator cir-
cuit. The upper sideband 1.75-mec IF
is applied to connector J1A1l for ap-
plication to transmit if. and audio mo-
dule 1A5 (para 1-6).

1-13. Receiver Audio Module TA10
(fig. 4-24)

a. General. Receiver audio module 1A10
amplifies the audio output from receiver IF
module 1A7 to levels of 10 milliwatts and 2
watts. Since the audio input can contain noise
as well as voice, a squelch circuit is employed
in this module to squelch background noise in
the absence of a received voice signal. The 10-
milliwatt output is used for driving Headset
H-227/U or Handset H-33/PT. The 2-watt
output is used to drive Dynamic Loudspeaker
LS-166/U.

Note. Prefix all reference designators in this para-

graph with receiver audiv module reference designator
1A10, unless otherwise specified.
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b. Audio Amplification.

(1) The audio output from receiver IF

module 1A7 is applied to pin 12 of
connector J1 through the ATUDIO
GAIN control (fig. 4-15) on the RT-
662/GRC front panel. The AUDIO
GAIN control is used to vary the level
of the audio signal coupled by capaci-
tor A2C1 (fig. 4-24) to the base of
squelch gate A2Q3. If the SQUELCH
switch is set at OFF, a ground will
be present at pin 13 of connector J1.
This ground will be applied to emit-
ter resistor A2R5 to complete the
emitter circuit and allow an output
from squelch gate A2Q3 to bhe devel-
oped If the RT-662/GRC is being
operated in the cw or fsk mode of op-
eration, a ground is applied to pin 5
of connector J1, This grourd will be
applied through diode A2CR2 to ter-
minate emitter resistor A2R5. If the
SQUELCH switch is set at ON, the
squeleh circuit (¢ below) will com-
pare the voice level to the noise level.
If the voice is predominant, squelch
switch A2Q1 will be biased on, effec-
tively terminating emitter resistor A2-
R5 to ground through the small col-
lector-to-emitter resistance of squelch
switch A2Q1 (¢ below). If the incom-
ing signal is predominately noise,
squelch switch A2Q1 does not con-
duct. Therefore, resistor A2R5 will
be open and the input will not be al-
Jowed to pass (will be squelched). In
order that the operator can be aware
of the presence of signals when the
unit is squelched, a bypass path is
provided through vresistors A2R2
and A2R1. Therefore, the operator is
aware that the set is operating. If it is
necessary to receive signals that are
below the squelch threshold, the
SQUELCH switch can be set at OFF
to allow the full audio output to be
available, Resistor A2R2 is normally
set to provide a squelched-to-non-
squelched ratio of 20 db at the audio
outputs.
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(2) When

(3)

(4)

emitter resistor A2R5 is
grounded, the audio signals present
at the base of squelch gate A2Q3
will be developed across emitter re-
sistor A2R5. The audio is then cou-
pled by capacitor A1C2 to the base of
10-mw output amplifier Q1 and to
the base of audio driver Q2. Capaci-
tors A2C6 and A2C7 are used to
block dec from the input and equalize
the low-frequency response of the
two channels. Resistors A2R11 and
A2R12 are used to compensate for
the amplifier input requirement so
that each of the two channels can
simultaneously produce its required
output from a common source.

The audio signal is raised to a level
of 10 milliwatts by 10-mw output
amplifier Q1. Inductor L1 is used to
provide frequency dependent degen-
eration, in order to provide rolloff to
attenuate frequencies above the 3,500-
cps  voice range. Collector-to-base
feedback (through resistor R3) is
used to improve the stability and
minimize the distortion of 10-mw
output amplifier Q1. The output from
10-mw output amplifier Q1 is develop-
ed across a portion of the primary of
transformer T1, Transformer T1 cou-
ples the audio signals to pin 14 of
connector J1 for application to the
AUDIO connectors on the RT-662/
GRC front panel. The 10-milliwatt
output is used to drive the H-227/U
or H-33/PT. Capacitors C5 and C8
are used to bypass signals above 3,500
cps. Transformer T1 transforms the
output impedance of amplifier Q1 to
the desired 600 ohms for matching
the impednace of the H-33/PT or H—
227/U.

Audio driver Q2 amplifies the audio
signals sufficiently to drive 2-watt,
push-pull output amplifier Q3A and
B. Degeneration (developed by resis-
tor R8) and collector-to-base feed-
back (through resistor R5) are used
to improve the stability and minimize
the distortion of audio driver Q2.
The output from audio driver Q2 is

developed across the primary of trans-
former T2. Transformer T2 couples
the signal to the bases of 2-watt,
push-pull output amplifiers QSA
and B. Base bias for 2-watt, push-
pull output amplifiers Q3A and B is
developed from the 20 volts dec sup-
ply by the temperature-compensated
voltage divider consisting of resistors
R10 and R12 and sensistor R11, Col-
lector-to-base feedback (through ca-
pacitors C6 and C7) is used to pro-
vide rolloff for frequencies above
3,500 cps. The 2-watt, push-pull out-
put amplifiers Q3A and B, amplifies
the audio signal to a 2-watt level.
This output is applied to pin 15 of
connector J1 for application to the
audio connectors on the RT-662/
GRC front panel. This output is
used for driving the LS-166/U.

c. Squelch.
(1) The audio output from receiver if.

module 1A7, which is applied to the
AUDIO GAIN control, is also ap-
plied to pin 6 of connector J1. From
pin 6 of connector J1, the audio is
coupled by capacitor A1C1 to a volt-
age divider consisting of resistor Al-
R1 and the collector-to-emitter resist-
ance of agc attenuator A1Q1, which is
controlled by an age loop. The collec-
tor-to-emitter resistance is inversely
proportional to the level of the signal
input, as determined by the output
from agc dec amplifier A1Q3. The
voltage divider provides a nearly
constant output, which is coupled by
capacitor A1C2 to the base of age af
amplifier A1Q2. Resistor AI1R2 is
used to isolate the voltage divider
from the input impedance of age af
amplifier A1Q2 in order to insure
maximum control range. The audio
output from the voltage divider is
amplified by A1Q2 and is coupled by
capacitor A1C4 to the base of agc af
amplifier A1Q4. Degeneration devel-
oped by resistor AI1R6 and collec-
tor-to-base feedback through resistor
A1R5 are used to improve the stabil-
ity and minimize the distortion of age



(2)

(3)

af amplifier A1Q2. Agec af amplifier
A2Q4 further amplifies the audio sig-
nal and develops it across the primary
of transformer A1T1, Collector-to-
base feedback (through resistor Al-
R12) is used to improve the stability
and minimize the distortion of age af
amplifier A1Q4, Transformer A1T1
couples the audio output from age af
amplifier A1Q4 to high-pass filter
A2C4, A2L2, low-pass filter A2L1,
A1C10, and also to an age feedback
circuit consisting of agc rectifier Al-
CR1, agc attenuator A1Ql, and agc
dc amplifier A1Q8. This circuit forms
a closed age loop with age audio am-
plifier A1Q2 and A1Q4. Zener diodes
A1VR2 and A1VR3 provide clipping
for any peaks that exceed their firing
points.

The audio output from age af am-
plifier A1Q4 is detected by agc recti-
fier AI1CR1 and developed across
A1R9. This voltage is filtered by ca-
pacitor A1C6 and used as the de¢ drive
signal for age de amplifier A1Q3.
This dc level is raised by age de am-
plifier A1Q3, filtered by capacitor
A1C3, and used to bias age attenuator
A1Q1, As the input signal increases,
the dc output from age de amplifier
A1Q3 will increase, decreasing the
collector-to-emitter resistance of age
attenuator A1Ql. This will decrease
the input to age af amplifier A1Q2.
Similarly, as the signal decreases, the
collector-to-emitter resistance of age
attenuator A1Q1 increases, increasing
the signal level at the base of agc af
amplifier A1Q2. Since this is a closed
loop, the input to age af amplifier
A1Q2 is maintained at a nearly con-
stant level after the initial stabiliza-
tion.

Low-pass filter A2L1, A1C10 allows
the portion of the input frequencies
between approximately 400 and 600
cps to pass to the base of voice-sens-
ing detector A1Q5. The positive por-
tions of the applied signals will bias
voice-sensing detector A1Q5 on and

(4)

(5)

(6)
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the negative portions will keep voice-
sensing detector A1Q5 cutoff. There-
fore, voice-sensing detector A1Q54
will act as a half-wave rectifier. This
positive dc output is filtered by ca-
pacitor A1C8 and applied to one end
of resistor A2R10 (SQUELCH SENS
control).

High-pass filer A2C4, A2L2 allows
only the portion of the input fre-
quencies above approximately 1,200
cps to pass to the cathode of noise-
sensing detector A2CR3. Noise-sens-
ing detector A2CR3 rectifies the
negative portions of the signals.
This negative de¢ potential is filtered
by capacitor A2C5 and is applied to
the other end of resistor A2R10
(SQUELCH SENS control).

Since voice energy is concentrated pri-
marily in the 400- to 600—cps range
and the received noise energy is equal-
ly distributed throughout the audio
range, the two filter circuits ((8) and
(4) above) allow discrimination of
voice input from no voice input con-
ditions. In the case of no voice input,
approximately equal signals will pass
through the two filters, with the re-
sult that the dc voltage at the wiper
of resistor A2R10 will be insufficient
to cause squelch switch A2Q2 to con-
duct. When voice is present, most of
its energy will pass through the low-
pass filter ((8) above), causing an in-
creased positive dc voltage on the
wiper of resistor A2R10. If the voice
level is sufficiently above the ambi-
ent noise, the resulting dc voltage at
the wiper of resistor A2R10 will be
sufficient to cause conduction in
squelch switch A2Q2, Resistor A2R10
is set so that the ratio between the
voice and noise must be of a prede-
termined value, before squelch switch
A2Q2 will conduct.

S+N
If the

ratio is of a predeter-
N

mined value (voice is predominant),
the voltage of the wiper or resistor
A2R10 will forward bias squelch
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switch A2Q2 into conduction and its
output will be filtered by capacitor
A2C3. If the SQUELCH switch is set
at ON, squelch switch A2Q1 will be
biased on and conduct. When squelch
switch A2Q1 conducts, emitter resis-
tor A2R5 will be grounded through
the small collector-to-emitter resist-
ance of squelch switch A2Q1, allow-
ing the audio to pass to the amplifica-

tion circuits b above). If the noise
predominates, the voltage at the
wiper of resistor A2R10 will not be
sufficiently positive to bias squelch
switch A2Q2 on. Therefore, resistor
A2R5 will not be grounded. This keeps
squelch gate A2Q3 nonconducting,
forcing the noise signals to be dissi-
pated in resistive divider A2R1 and
A2R2 and be squelched.

Section V. FREQUENCY SYNTHESIS FUNCTIONAL CIRCUIT
ANALYSIS OF RECEIVER-TRANSMITTER, RADIO RT-662/GRC

1-14. General

The frequency synthesis section of the RT—
662/GRC consists of five modules, the func-
tion of which is to produce the three groups of
injection frequencies for use in translator
module 1A8, the 1.75—-mc local carrier, and the
5-mc standard for external use. The five
modules used to accomplish this are: fre-
quency standard module 1A8, frequency divid-
ers module 1A6, 10— and 1-kc synthesizer
module 1A4, mc synthesizer module 1A9, and
100-ke synthesizer 1A2, These five modules
operate during both receive and transmit op-
eration.

1-15. Frequency Standard Module 1A3
(fig. 4-17)

a. General. Frequency standard module
1A3 produces an accurate and stable frequency
reference signal which is used to generate sig-
nals of various frequencies used in the oper-
ation of the RT-662/GRC. Frequency standard
module 1A3 produces the following signal out-
puts: 5me, 10 me, 1 me, and 500 ke.

Note. Prefix all reference designators in this para-
graph with the frequency standard module reference
designator 1A3, unless otherwise specified.

b. 5 Mc Generation. The 5-me, frequency
reference signal is produced by oscillator Al-
A1Ql, The frequency of the signal is deter-
mined by the series resonant feedback path con-
sisting of crystal A1A1Y1 and capacitors Al-
Al1C5 and A1A1C6. Capacitor A1AI1IC6 is
used to tune the feedback circuit to 'the exact
operating frequency, 5 mec. The parallel-reso-
nant circuit consisting of transformer A1A1T1
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and capacitor A1A1C2 provides the correct
load for oscillator A1A1Q1. Transformer Al-
A1T1 is also used to tap off the correct amount
of feedback wvoltage needed to sustain stable
oscillations. Diodes A1A1CR2 and A1A1CR3
symmetrically limit the amplitude >f the 5—-mc
signal to a value equal to their forward voltage
drops, The output from oscillator A1A1Q1 is
inductively coupled by transformer A1A1T1 to
the base of buffer amplifier A1A1Q2. Buffer
amplifier A1A1Q2 provides the necessary isola-
tion for woscillator A1A1Q1, preventing ad-
verse loading by the circuits that follow. The
output from buffer amplifier A1A1Q2 is cou-
pled by transformer A1A1T2 to INT-EXT
switch A3S1. When set at INT, as shown in
figure 4-17, the 5—-mec signal is coupled by ca-
pacitor A3C7 to the base of amplifier A3Q2
and also coupled by capacitor A3C5 to the
base of multiply X2 A3Ql. Amplifier A3Q2
raises the level of the 5-me signal to make it
suitable for use in mixer A2Q3 (d below).
When switch A3S1 is set at INT, the 5-mc out-
put from amplifier A3Q2 is also applied
through transformer A3T2, switech A3S1, and
connector JIA-A2 to FREQ STD connector
1A1J22 on the front panel. This allows this
accurate and stable standard to be used as a
referehce for other equipment. When switch
A3S1 is set at EXT, a standard 5-mc signal
connected to FREQ STD connector 1A1J22 is
applied through connector J1A-A2 switch
A38S1, transformer A3T3, and switch A3S1 to
amplifier A3Q2 and multiply X2 A3Q1, All
signal outputs from frequency standard mod-
dule 1A3 are then referenced to the external
standard signal rather than the output from



oscillator A1A1Q1 (internal standard). If the
external standard signal level exceeds the pre-
determined value determined by voltage divid-
er A3BR9 and A3R10, diode A3CR1 will be-
come forward-biased and conduct. Therefore,
the amplitude of the external standard is pre-
vented from exceeding the circuit requirements,

¢. 10-Mc Generation. Multiply X2 A3Q1
is an amplifier that is biased for class AB
operation, This results in the production of
harmonics from the basic 5-mec input signal.
A double-tuned tank circuit is employed in the
output circuit of multiply X2 A3Q1l to insure
that only the desired 10-me output will pass.
The selectivity of the double-tuned tank cir-
cuit is sufficient to reject the 5—mec signal and
all other harmonics above 10 me. The 10-mec
output from multiply X2 A3Q1 is applied
through connector J1B-A2 to 100-kc synthe-
sizer module 1A2 (para 1-19).

d. 1-Me¢ Generation. Mixer A2Q3 and
multiply X4 A2Q2 form a regenerative closed-
loop divider that produe.x a locked 1-me out-
put when synchronized by the 5-me signal.
Initially, prior to application of the 5—mec syn-
chronizing signal, multiply X4 A2Q2 will act
as an oscillator with a feedback loop through
mixer A2Q3. The output from mixer A2Q3 is
tuned to 1 me; however, it has sufficient gain
at 4 me to sustain oscillations in, multiply X4
A2Q2. 'This loop will then oscillate at a fre-
quency near 4 mec, The 5—-me signal is coupled
through capacitors A2C17, A2C16, and A2-
C11 to the base of mixer A2Q8. The 4—-me out-
put from the regenerative loop will also be
coupled through capacitor A2C11 to the base of
mixer A2Q3. Here these two signals are sub-
tractively mixed, producing an output from
mixer A2Q3 near 1 mec. Multiply X4 A2Q2 is
- biased for class AB operation, resulting in the
production of harmonies from the basic 1-me
input signal. The output tank circuit for multi-
ply X4 A2Q2 will pass the 4-mec¢ harmonic and
has sufficient selectivity to reject all other
harmonics above and below 4 me, including the
1-mc basic frequency input, The 4-me signal
is then mixed with the 5—mec signal. The fly-
wheel effect of this regenerative closed-loop
divider will eliminate any error in the 1-mec
signal output, resulting in a stable 1-me signal
output, locked to the 5—me frequency reference
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signal. Capacitors A2C16 and A2C17 form an
attenautor, preventing the 1-mec signal from
getting back onto the 5-mc input line, The 1-
me output from mixer A2Q3 is coupled by
transformer A2T3 to connector J1B-A1l for ap-
plication to me¢ synthesizer module 1A9 (para
1-18). A portion of the l-mec output from
mixer A2Q3 is taken from a tap on the pri-
mary of transformer A2T3 and is coupled
through capacitor A2C15 to transformer A2T1
(e below).

e. 500-Ke¢ Generation. Mixer A2Q1 is a re-
generative closed-loop divider circuit, the out-
put of which is 500 ke. The l1-me output
from mixer A2Q3 (d above) is coupled through
one of the secondary windings of transformer
A2T1 and capacitor A2C3 to the base of mixer
A2Q1, The collector load for mixer A2Q1 is a
500—ke tuned-tank circuit consisting of the pri-
mary of transformer A2T1 and capacitor A2C2,
The initial application of the 1-mec signal
causes mixer A2Q1 to generate energy at 500
ke. The 500-ke portion of this energy is ampli-
fied and passed by the tuned-tank circuit. This
500-ke output is then mixed with the 1-me in-
put to transformer A2T1 in mixer A2A1, pro-
ducing additional 500-ke drive to the base of
mixer A2Q1. The flywheel effect of this re-
generative loop will then produce a stable
500-ke output, locked to the 5—mec frequency
reference signal. The 500-ke output from mix-
er A2Q1 is coupled by transformer A2T1 to
connector J1A—A1l for application to frequency
dividers module 1A6 (para 1-16). Capacitor
A2C15 reduces the possibility of the 500-ke
signal getting back to the 1-mec line.

f. Proportional Oven Control Circuit. The
proportional oven control circuit is specifically
designed to maintain erystal A1A1Y1, oscilla-
tor A1A1Q1, and buffer amplifier A1A1Q2
at a constant ambient temperature of 85° C
(185° F). When the RT-662/GRC SERVICE
SELECTOR switch is at OVEN-ON, + 27 volts
de is applied through thermal switches A1S1
and Al1S2 to heating element A1R2. The re-
sulting current flow through heating element
A1R2 causes the oven to heat up rapidly to ap-
proximately 78° C, at which time, thermal
switch A1S1 will open. At this time, the tem-
perature is controlled by the bridge consisting
of the secondary of transformer A1A2T1,
thermistor A1R3, and resistors A1A2R6 and
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A1A2R7. The sensing element of this bridge,
thermistor A1R3, detects the difference be-
tween 70° C and 85° C, and applies a positive
feedback signal proportional to the unbalance
in the circuit to the base of buffer amplifier
A1A2Q1. Buffer amplifier A1A2Q1 applies
this positive feedback to oscillator A1A2Q2,
thereby determining its output signal level.
The primary of transformer A1A2T]
and capacitor A1A2C3 forms the tank
circuit for oscillator A1A2Q2. The output from
oscillator A1A2Q2 is coupled from a tap on the
primary of transformer A1A2T1 by capacitors
A1A2C5 and A1A2C8 to the base of detector-
driver A1A2Q3. Thermistor A1A2R13 compen-
sates for ambient temperature changes in or-
der to maintain the correct input levels to de-
tector-driver A1A2Q3. Diode A1A2CR2 pro-
tects detector-driver A1A2Q3 against exces-
sive reverse bias on the base-to-emitter junc-
tion. Resistors A1A2R11 and A1A2R12 form a
voltage divider to supply negative dc bias to
the base of detector-driver A1A2Q8. This tends
to stabilize the gain of detector-driver A1A2Q3
as the ambient temperature varies. The output
from detector-driver A1A2Q3 drives power
amplifier A1Q1 on, causing a current flow
through heating elements AIR1 and A1R2,
which is proportional to the unbalance of
the temperature bridge, As the temperature of
oven assembly Al increases, the amount of pos-
itive feedback to oscillator A1A2Q2 decreases,
and proportionally, the conduction rate of de-
tector-driver A1A2Q3 and power amplifier Al-
Q1 decreases. When the temperature of the cir-
cuit reaches 85° C, the temperature bridge will
hold the output from oscillator A1A2Q2 con-
stant. This will maintain a constant current
flow through heating elements A1R1 and Al-
R2, holding the oven temperature at a nearly
constant 85° C. If the temperature of the cir-
cuit drops below 85° C, the temperature bridge
will again be unbalanced and the temperature
will be brought back up to 85° C. If for some
reason the temperature-sensing circuit failed,
the temperature of the circuit could continue
to increase. To prevent damage to the transis-
tors from overheating, thermal switch A1S2
will open at approximately 90° C and remove
operating voltage to detector-driver A1A2Q3
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and power amplifier A1Q1. At the time of ini-
tial turn, on, the base of power amplifier A1Q1
will be at approximately 27 volts de. Diode
A1A2CR2 is used to prevent this voltage from
reverse-biasing the emitter-to-base junction of
detector-driver A1A2Q3, preventing the stage
from being damaged.

1-16. Frequency Dividers Module 1A6
(fig. 4-20)

a. General. Frequency dividers module
1A6 produces three spectrum outputs for use
in 100-ke synthesizer module 1A2 (para 1-19)
and 10- and 1-kc synthesizer module 1A4
(para 1-17). This module also produces a
spectrum output for ¢w operation (para 1-6¢)
and the 1.75-mc local carrier (para 1-6e and
1-12¢ and f).

Note. Prefix all reference designators in this para-
graph with the frequeney dividers module reference
designator 1A6, unless otherwise specified.

b. 100 K¢ Divider Cir-uit., The 100-ke
divider circuit provides the spectrum of fre-
quencies used in 100-kc synthesizer module
1A2 (para 1-19). This circuit also produces the
trigger pulses for the 10-ke divider circuit (e
below).

(1) The input to the 100-kc divider cir-
cuit is the 500-ke¢ output from fre-
quency standard module 1A3 (para
1-15e). This sinusoidal signal is ap-
plied to autotransformer A1T1, where
it is stepped up and coupled by capaci-
tor A1C4 to the base of pulse shaper
A1Q1l. The negative portions of the
500-ke signal are of sufficient magni-
tude to pulse shaper Al1Ql into
saturation. This results in the collec-
tor of pulse shaper A1Ql being ef-
fectively switched between zero and
the supply voltage level. Diode Al-
CR1 provides temperature compensa-
tion for pulse shaper A1Ql and aids
in the shaping of the output pulses.
The positive pulsed output from pulse
shaper A1Q1 is differentiated by ca-
pacitor A1C5 and the input imped-
ance of astable multivibrator A1Q2,
A1Q3.



(2) Multivibrator A1Q2, AlQ3 is an

astable (free-running) multivibra-
tor until synchronized by the 500-ke
trigger pulses. Assume that a posi-
tive trigger pulse is applied to the
base of transistor A1Q2 and that both
transistors A1Q2 and A1Q3 are cut-
off. The collector of transistor A1Q2
and the base of transistor A1Q3 are at
the supply voltage level (7.5 volts de)
at this time. The input pulse will for-
ward-bias transistor A1Q2, causing it
to conduct. The resulting collector
current develops a voltage drop
across resistor A1R4, decreasing the
base bias of transistor A1Q3. Since
the emitter of transistor A1Q3 is at
the supply voltage level, transistor
A1Q3 will become forward-biased and
conduct. This causes the collector of
transistor A1Q3 to go from zero to
approximately 6.5 volts dec. (The 1-
volt voltage drop would be caused by
the small forward resistance of diode
A1CR3 and the emitter-to-collector
resistance of transistor A1Q3.) The
base-bias voltage divider for ‘transis-
tor A1Q2 (resistors A1R5, A1RG,
A1RT7) will not have 6.5 volts de
(transistor A1Q3 collector voltage)
on one end and the 7.5-volt de sup-
ply on the other end, This causes
transistor A1Q2 to go to and be held
at saturation. Therefore, transistors
Al1Q2 and A1Q3 are both conducting
at saturation. Capacitor A1CT7 now
charges through two paths. One path
is through resistor A1R21, transis-
tor A1Q2, and resistor A1R4. The oth-
er path is through resistor A1RS,
transistor A1Q3, and diode A1CRS3.
As the charge on capacitor A1C7
increases, the emitter bias on
transistor A1Q2 increases, decreasing
the forward bias. This reduces the col-
lector current of transistor A1Q2,
causing the collector to go ‘positive.
Therefore, the base bias on transistor
A1Q3 will go positive, decreasing the
forward bias. This decreases the col-
lector current of transistor A1Q3, de-
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creasing the amount of bias applied
to the base of transistor A1Q2 by
base-bias voltage divider A1R5, Al-
R6, A1R7. This further reduces the
forward bias of transistor A1Q2. The
resulting regeneration brings transis-
tors A1Q2 and A1Q3 out of satura-
tion and continues until they are both
cutoff. Capacitor A1C7 now starts to
discharge through resistors A1R10,
A1R9, and A1R8. During the start of
the discharge period, the trigger
pulses are still applied to the base of
transistor A1Q2, but are not of suffi-
cient magnitude to turn, it on. When
transistors A1Q2 and A1Q3 are cut-
off, the base bias on transistor A1Q2
is determined by voltage divider
Al1R5, A1R6, A1R7, A1R9, AI1R10.
The emitter voltage is the charge on
capacitor A1C7. Therefore, capacitor
A1C7 has to discharge to such a
value that when a positive trigger
pulse is applied to the base of transis-
tor A1Q2, it starts to conduct. The
time constant of the rc network con-
sisting of capacitor A1C7 and resis-
tors A1R8, A1R9, A1R10 is fixed so
that resistor A1R5 can, be adjusted to
set the bias on the base of transistor
A1Q2 to allow every fifth pulse, after
the initial trigger pulse, to turn tran-
sistor A1Q2 on. When this occurs, the
collector voltage on transistor Al-
Q2 will again decrease, and the re-
generation process will be repeated.
Thus, the process of regeneration
occurs before the natural period
has been completed as a result
of the application of every fifth trig-
ger to the base of transistor A1Q2.
This results in an output (at the col-
lector of transistor A1Q3) that is
exactly one-fifth the input trigger
pulse rate. The resulting 100-ke sig-
nal present at the collector of transis-
tor A1Q3 is applied to the 10-ke
divider circuit (¢ below). Capacitor
A1C10 prevents any degeneration
from occurring in the circuit as a re-
sult of the small forward resistance
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(3)

of diode A1CR8. Capacitor A1CS8
speeds up the application of the
pulses from the collector of transistor
A1Q3 to base of transistor A1Q2.
The 100-ke pulsed output from tran-
sistor A1Q3 is developed across volt-
age divider A1R9, A1R10 and is cou-
pled by capacitor A1C11 to the base
of pulse amplifier A1Q4.

Pulse amplifier A1Q4 and keyed os-
cillator A1Q5 form a keyed osicllator
circuit that will produce a sinusoidal
burst (spectrum) of frequencies. Dur-
ing the off time of astable multivi-
brator A1Q2, A1Q38, pulse amplifier
A1Q4 is forward—biased and conducts
to saturation. When pulse amplifier
A1Q4 is conducting, the small emit-
ter-to-collector resistance will heavily
load the tank circuit (capacitor A1C13
and the primary of transformer Al-
T2) of keyed oscillator A1Q5, pre-
venting regeneration, When a posi-
tive pulse is coupled to the base of
pulse amplifier A1Q4, it will become
reverse-biagsed and cut off for the
duration of the pulse. This removes
the load from the tank circuit of os-
cillator A1Q5, permitting it to oscil-
late at its natural frequency. Resis-
tor A1R16 helps turn off keyed os-
cillator A1Q5 by increasing the volt-
age on the collector of keyed oscilla-
tor A1Q5 when pulse amplifier A1Q4
is conducting at saturation. When the
load created by the conduction of
pulse amplifier Al1Q4 is removed
from the tank circuit of keyed oscilla-
tor A1Q5, the tank circuit will pro-
duce a sinusoidal burst of frequencies.
This results in a spectrum of fre-
quencies between 15.3 and 16.2 mec,
centered around the free-running
frequency of oscillator A1Q5. These
frequency bursts are separated by the
100-kec keying rate. This frequency
spectrum is coupled by transformer
A1T2 to connector J1A-A4 for ap-
plication to 100-ke synthesizer mod-
ule 1A2 (para 1-19).

e. 10 Ke Divider Cirewit. The 10-ke divider
circuit produces one of the spectrums of fre-
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quencies used in 10— and 1-ke synthesizer mod-
ule 1A4 (para 1-17). This circuit~also pro-
duces the triggering pulses for the 1-ke
divider circuit (d below), the 1.75—-mc genera-
tor (e below), and the vernier frequency capa-

bilities.

(1)

(2)

(3)

The input to the 10-ke divider cir-
cuit is the 100-ke triggering pulse
from the 100-ke divider circuit (b
above). This pulsed signal is differ-
entiated by capacitor A2C2 and the
input impedance of bistable multivi-
brator A2Q1, A2Q2. Bistable multi-
vibrator A2Q1, A2Q2 produces one
output pulse for every two input
pulses. The positive pulses are di-
rected to the saturated transistor of
multivibrator A2Q1, A2Q2 by steer-
ing diodes A2CR1 and A2CR2. This
tturns off the satruated transistor and
starts the required regenerative pro-
cess. Resistor A2R2 references the
anodes of steering diodes A2CR1 and
A2CR2 at the same potential as the
emitters of transistors A2Ql and
A2Q2 and provides the return path
for capacitor A2C2. The resulting 50—
ke pulsed output is developed across
voltage divider A2R6, A2R9 and is
coupled by capacitor A2C11 to the
1.75-mec generator (e below). The
50-ke pulsed output from bistable
multivibrator A2Q1, A2Q2 is also
developed across resistor A2R10 and
is applied to astable multivibrator
A2Q3, A2Q4.

The 50-ke pulsed signal is differenti-
ated by capacitor A2C6 and the input
impedance of astable multivibrator
A2Q3, A2Q4. Astable multivibrator

A2Q3, A2Q4 functions the same
as astable multivibrator A1Q2,
A2Q3 (b above) to produce a

10-ke pulsed output across voltage
divider A2R16, A2R17. This 10-ke
pulsed output is applied to the 1-ke
divider circuit (d below) and is cou-
pled by capacitor A2C20 to the base
of pulse amplifier A2Q7.

When the FREQ. VERNIER control
is at OFF, pulse amplifier A2Q7 and



(4)

keyed oscillator A2Q8 function as a
keyed oscillator the same as pulse
amplifier A1Q4 and keyed oscillator
A1Q5 (b above). This circuit pro-
duces a spectrum of frequencies be-
tween 2.48 and 2.57 me, which are
separated by the 10-kc keying rate.
The spectrum output from the keyed
oscillator is coupled by transformer
A2T3 to connector JIB-A3 for ap-
plication to 10— and 1-ke synthe-
sizer 1A4 (para 1-17).

When the FREQ. VERNIER control
is in an on position, keyed oscillator
A2Q8 functions as an amplifier. The
feedback path for keyed oscillator
A2Q8 is through transformer A2TS3,
capacitor A2C25, diode A2CRS8, and
capacitor A2C27. When the FREQ.
VERNIER control is placed in an on
position, 20 wvolts dec is applied
through pin 1 of connector J1A, de-
coupling network A2L3, A2R40, and
resistor A2R37 to the anode of diode
A2CR9. This will foward-bias diode
A2CRY, applying approximately 15
volts dc to the cathode of diode A2-
CR8. Since the anode bias on diode
A2CRS is only 9 volts de (as deter-
mined by voltage divider A2R44, A2-
R34, A2R33), diode A2CR8 will be
reverse-biased. This will then block
the feedback path of keyed oscillator

A2Q8, preventing it from functioning
as an oscillator. The output from os-
cillator A2Q9 will then be gated to
the keyed oscillator (amplifier) A2-
Q8 by pulse amplifier A2Q7 at the
10-ke keying rate. The resonant cir-
cuit for oscillator A2Q9 consists of
2.563-mc crystal A2Y2, inductor A2-
L2, and voltage variable capacitor
A2CR10. The center point for VVC
A2CR10 is set by the de voltage level
established by temperature-compen-
sated voltage divider A2R47, A2R50,
A2R48, A2R43, A2R49, and the
FREQ. VERNIER control on the RT-
662/GRC front panel. Resistor A2R-
49 provides adjustment to compensate
for difference in the voltage variable
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capacitors used. The wiper of the
FREQ. VERNIER control is connec-
ted to pin 2 of connector J1A, and
one end of the control is connected to
pin 4 of connector J1A. The other end
of the FREQ. VERNIER control goes
through a temperature-compensat-
ing network to 20 volts de (fig. 4-
15). This allows the voltage at pin
2 of connector J1A to be varied above
and below the reference point estab-
lished by the 20 volts de on pin 1 of
connector J1A. Therefore, the reso-
nance of the tank circuit may be var-
ied plus or minus 600 cps. Since the
capacity of a VVC varies nonlinearly
with voltage, resistor A2R483 is placed
from the wiper to one end of the
FREQ. VERNIER control to make it
nonlinear. The value of resistor A2-
R43 is chosen to establish nonlinearity
in the FREQ. VERNIER control.
Therefore, the nonlinear voltage
across resistors A2R49 and A2R43
and the FREQ. VERNIER -control
will cancel the nonlinearity of VVC
A2CR10. Resistor A2R42 is an isolat-
ing resistor. Base bias for oscillator
A2Q9 is established by voltage divid-
er A2R39, A2R41. Capacitors A2C28
and A2C30 form the reactive voltage
divider for the feedback required to
sustain oscillations in oscillator A2Q9.
Capacitor A2C30 is a temperature-
compensating capacitor. Resistor A2-
R38 is the emitter current-limiting
resistor. The 2.583-me plus or minus
600—cps output from oscillator A2Q9
is coupled by capacitor A2C29 to the
anode of diode A2CR9. Since diode
A2CR9 is forward-biased in the ver-
nier condition, the output from oscil-
lator A2Q9 is coupled by capacitor
A2C27 to the base of keyed oscillator
(amplifier) A2Q8. Pulse amplifier
A2QT7 will gate this signal through
keyed oscillator (amplifier) A2Q8 at
the 10—kec keying rate. This will pro-
duce the desired 2.48- to 2.57-mec
spectrum, the spectrum points of

which are separated exactly by the
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10-ke keying rate, but are variable

plus or minus 600 cps depending on

the setting of the FREQ. VERNIER

control. The collector of pulse ampli-

fier A2Q7 is switched between 0

and 20 volts de by the synchronizing

signal. This switching signal is ap-

plied to the anodes of diodes A2CR5

and A2CR6. Diode A2Z2CRT7 always

has 20 volts dec applied to its anode.

The potential difference between

anode and cathode of this reference

diode (A2CRT7) is approximately 1

volt de. When the switching voltage

is at 0 volt, diodes A2CR5 and A2-

CR6 will be reversed-biased and

diode A2CR7 will be forward-biased,

placing the tap of transformer A2T3

at ac ground potential. When the
switching voltage is at 20 volts de,

diodes A2CR5 and A2CR6 will be
forward-biased and diode AZ2CRT7

will be reversed-biased. Diodes A2-

CR5 and A2CR6 (when forward bi-

ased) effectively place an ac short a-

cross the tank circuit while diode A2-

ICR7 removes the ground at the tap of
transformer A2T3. Therefore, diode
A2CR7, in conjunction with diodes

A2CR5 and A2CR6, prevents ringing

in the tank circuit as a result of the
effective switching of the ac short.

d. 1-Ke Divider Circuit. The 1-ke divider
circuit produces the 1-kc pulse to be used in
10- and 1-kc synthesizer module 1A4 (para 1-
17). This ciredit also produces the 1-ke pulse
output that is used in transmitter if. and audio
module 1A5 for cw keying (para 1-6¢). The
input to the 1-ke divider circuit is the 10-ke
triggering pulse from the 10-ke divider -ecir-
cuit (¢ above). The pulsed signal is differenti-
ated by capacitor A3C2 and the input imped-
ance of bistable multivibrator A3Q1, A3Q2.
Bistable multivibrator A3Q1, A3Q2 functions
exactly like bistable multivibrator A2Q1, A2-
Q2 (c above) to divide the 10-kec pulsed input
by two. The 5-ke pulsed output from bistable
multivibrator A3Q1l, A3Q2 is differentiated by
capacitor A3C6 and the input impedance of
astable multivibrator A3Q3, A3Q4. Astable
multivibrator A3Q3, A3Q4 functions exactly
like astable multivibrator A1Q2, A1Q3 (b
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above) by dividing the 5-ke¢ pulsed signal by
five. The resulting 1-kc pulsed output contains
the required 21 —-30-kec harmonics that are re-
quired in 10— and 1-ke¢ synthesizer module
1A4. This is applied to 10— and 1-kc synthe-
sizer module 1A4 through connector J1A-Al
(para 1-17). The 1-ke pulse output is also ap-
plied through resistor A1R18 to connector
J1A-A2 to the 2-kec generator for cw opera-
tion (para 1-6¢).

e. 1.75 Mc Generator. The 1.75—-me genera-
tor produces the 1.75-mec local carrier for use
in transmitter if. and audio module 1A5 (para
1-6e) and receive if. module 1A7 (para 1-2¢
and f). The input to the 1.75—-mc generator is
the 50-ke pulsed output from the 10-ke
divider circuit (¢ above). This signal is applied
to a keyed oscillator circuit consisting of pulse
amplifier A2Q5 and keyed osicllator A2Q86.
This keyed oscillator circuit functions exactly
like the keyed oscillator circuit in the 100-ke
divider circuit (A1Q4 and A1Q5, b above) to
produce a spectrum of frequencies centered
around 1.75 me, which are separated by the
50-kc keying rate. The keying synchronizes
the 1.75-mc free-running frequency of oscilla-
tor A2Q6, insuring that the exact 1.75-mec out-
put is always present in the spectrum, The
spectrum output from the keyed oscillator cir-
cuit is filtered by crystal A2Y1, allowing only
the 1.75-me spectrum point to be developed
across the tank circuit consisting of capacitor
A2C19 and the primary of transformer A2T2.
Capacitor A2C16 provides a means of adjust-
ing the series impedance to the applied spec-
trum and thereby, the amplitude of the spec-
trum. The circuit consisting of crystal A2Y1,
capacitors A2C18 and A2C19, and transform-
er A2T2 forms a filter for the 1.75—me signal.
Capacitor A2C18 is adjusted so that the imped-
ance of capacitor A2C18 and the bottom half
of the primary of transformer A2T2 equals the
impedance of the holder capacitance of crystal
A2Y1 and the upper half of the primary of
transformer A2T2. Therefore, the 50-ke pulsed
signal, which is developed across the two
halves of the primary of transformer A2T2,
will be of the same amplitude, but 180° out of
phase with each other. This prevents any signal
except the desired one from appearing in the
1.75-mc output.



1-17. 10- and 1-Kc Synthesizer Module 1A4
(fig 4-18).

a. General. The 10— and 1-kc synthesizer
module 1A4 produces a band of frequencies,
in 1-kec steps, between 4.551 and 4.650 mc for
injection into translator module 1A8 (para 1-
7). This module also produces a 7.1-mc out-
put in which the frequency errors ol the two
oscillators are incorporated for application to
100-ke synthesizer module 1A2 (para 1-19)
to complete an error cancellation loop (para 1-
21).

Note. Prefix all reference designators in this para-
graph with 10- and 1-kc¢ synthesizer module reference
designator 1A4, unless otherwise specified.

b. Injection Frequency Generation. The
4551- to 4.650—-mc band of injection fre-
quencies is produced by mixing the output
from oscillator A1Q2 with the output from os-
cillator A1Q8.

(1) Crystal oscillator A1Q2 produces any
1 of 10 frequencies between 6.50 and
6.59 me, in 10-kc steps. The fre-
quency produced is determined by
the selection of 1 of 10 crystals (AS3-
Y1 to A3Y10) using the 10-ke (KC)
switch A3S1, on the front panel of
the RT-662/GRC. The output from
oscillator A1Q2 is limited by diodes
A1CR1 and A1CR2. A small reverse
bias is applied to these diodes by re-
sistors A1IR2 and A1R3 to maintain a
higher erystal Q over the enviromen-
tal range. The output from oscillator
A1Q2 is coupled by capacitor A1C4
to the base of mixer Al1Q5 and is
coupled by capacitor A1C6 to the base
of isolation amplifier A1Q4.

(2) Crystal oscillator A1Q8 produces any
1 of 10 frequencies between 1.940
and 1.949 mc in 1-ke steps. The fre-
quency produced is determined by the
selection, of 1 of 10 crystals (A4Y1
to A4Y10) using the 1-k¢ (KC)
switch A4S2 on the front panel of
the RT-662/GRC. The output from
oscillator A1Q8 is limited by diodes
A1CR8 and AICR9. Diodes A1CRS8
and A1CR9 are slightly reversed-bias-

(3)
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ed by the voltage from voltage divider
A1R34, A1R35 to maintain a higher
crystal Q over the environmental
range. The output from oscillator Al-
Q8 is coupled by capacitor A1C3 to
the base of keyed amplifier-spectrum
generator A1Q3 and by capacitor Al-
C22 to the base of emitter follower
A1Q7. Voltage divider A1R30, Al-
C25 provides a low impedance to the
output from oscillator A1Q8 and a
high impedance to 1-ke feedback
from keyed amplifier-spectrum gen-
erator A1Q3 to minimize the amount
of 1-ke pulses appearing in the 10—
and 1-kc output. The output from
emitter follower A1Q7 is coupled by
capacitor A1C14 to the emitter of
mixer A1Q5. Emitter follower A1Q7
prevents oscillator A1Q8 from being
loaded by mixer A1Q5.

The 1.940— to 1.949-mec signal is sub-
tractively mixed with the 6.59- to
6.50—mc signal in mixer A1Q5 to pro-
duce the 4.551— tolt.650-mc band of
injection frequencies. The output cir-
cuit for mixer A1Q5 is a triple-
tuned bandpass filter. The filter
passes only the difference between
the 6.59- to 6.50-mc and 1.940- to
1.949-mc signals (4.551 to 4.650 me
in 1-ke steps). The filter has a band-
width slightly greater than 100 ke to
allow for temperature drift of the fil-
ter, but has sufficient selectivity to
attenuate any frequency outside of the
bandpass. Capacitors A1C13 and Al-
C12 are integral parts of the filter
and couple the signal between the
sections of the filter. The output from
the triple-tuned bandpass filter is
coupled by transformer A1T2 to con-
nector J1B-A3 for application to
translator module 1A8 (para 1-7).

When the NOISE BLANKER switch
is set at ON and ignition-type (pulse)
noise is present in the received sig-
nal, the pulsed output from noise
blanker assembly 1A1A6 (para 1-23
f) will be present at connector J1B-
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A2, This signal (negative pulses) will
be coupled to the base of A1Q6.
When no pulses are present, noise
blanker A1Q6 is not conducting and
diode A1CR6 is forward-biased
through resistor A1R23. This places
the low side of tank cireuit A1C16,
Al1L2 at ac ground, allowing the 10-
and 1-ke signal to pass. When the
pulses are present, noise blanker Al-
Q6 is switched into saturation. There-
fore, the collector of noise blanker
Al1Q6 is effectively at the supply
voltage level, causing diode A1CR7
to be forward-biased. The saturation
voltage drop of noise blanker A1Q6
and the forward conductance voltage
drop of diode A1CR1, combined, is
less than the voltage drop of diode
A1CR6. This places a nonconducting
condition on diode A1CR6. Noise
blanker A1Q6 and diode A1CRT
place the top of the tank circuit at ac
ground potential when they are satu-
rated by a blanking pulse. There-
fore, the injection to translator mod-
ule 1A8 is momentarily removed,
turning off the received signal for
the duration of the pulse. In addi-
tion, diode A1CR6 is used to refer-
ence filter section A1L2, A1C16 at a
nearly constant dec level at all times.
This prevents the filter section from
ringing when the pulsed output from
~noigse blanker A1Q6 is applied and
removed. Resistor A1R23 limits the
current flow through noise blanker
A1Q6.

c. 7.1-Mc Generation, The 7.1-mc signal is
produced by mixing a 9.07-me¢ signal with a
1.97-mc signal. The 9.07-mec signal is pro-
duced by mixing the output from osecillator Al-
Q2 with a 10-kc¢ spectrum point from fre-
quency dividers module 1A6 (para 1-16).
The 1.97-mec signal is produced by mixing
the output signal from oscillator A1Q8 with
one of the harmonics of the 1-ke¢ pulse output
from frequency dividers module 1A6 (para 1-
16). Therefore, the 9.07-mc signal and the
1.97-mc  signal will contain the error
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of their respective oscillator. These errors will
be contained in the 7.1-mec signal.

(1) The output from oscillator A1Q2 is
coupled by capacitor A1C6 to the
base of isolation amplifier A1Q4. The
output from isolation amplifier A1Q4
is developed across the LC tank cir-
cuit consisting of inductor A1L3 and
capacitor A1C24, from which it is cou-
pled by capacitor A2C1 to the base of
mixer A2Q1. The output level from
isolation amplifier A1Q4 is such that
it will not affect the conversion gain
of mixer A2Q1; therefore, the tuning
of tank circuit A1L3, A1C24 is not
critical. Isolation amplifier A1Q4 pre-
vents mixer A2Q1 from loading oscil-
lator A1Q2 and also prevents any of
the 10-ke spectrum from appearing in
the 10- and 1-kc output. The 10-ke
spectrum output from frequency
dividers module 1A6 (para 1-16) is
applied to connector J1A-Al. From
there it is coupled by capacitor A2C3
to the emitter of mixer A2Ql. The
6.59- to 6.50-mc output from oscilla-
tor A1Q2 is additively mixed with
the 10-ke spectrum (2.48 to 2.57 me).
The output circuit for mixer A2Q1 is
tuned to 9.07 me, attenuating some
of the other mixing products. The
9.07-mc signal is applied to filter
A2FL1 to attenuate (more than 60
db) all mixing products except the
desired 9.07 mc. The 9.07-me output
from filter A2FL1 is coupled by ca-
pacitor A2C8 to the base of mixer
A2Q2.

(2) The 1-ke pulsed output from fre-
quency dividers module 1A6 is ap-
plied to connector J1A-A2. From
there it is coupled by capacitor A1C30
to the base of pulse amplifier A1Ql.
With no pulse input, pulse amplifier
A1Ql is biased into saturation. The
positive portions of the 1-kec pulsed
input will drive pulse amplifier Al-
Q1 into cutoff. This effectively
switches the collector of pulse ampli-
fier A1Q1 from 20 to 0 volt at a 1-ke
rate. This pulsed output is used to
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(4)

gate keyed amplifier-spectrum genera-
tor A1Q3 on and off at the 1-ke key-
ing rate. The output from keyed am-
plifier spectrum generator is tuned to
1.97 me. The output from oscillator
A1Q8 (1.940 to 1.949 me) is addi-
tively mixed in the primary of trans-
former A1T1 with the harmonic of the
1-ke pulsed input (21 to 30 ke) that
will produce a 1.97-me output. Diodes
A1CR3 and A1CR4 provide a com-
plete ac short across the primary of
transformer A1T1 (while in the for-
ward-biased condition) at the 1-ke
keying rate. Diode A1CR5 is used to
place the top of transformer A1T1 at
ac ground potential and to reference
the tuned circuit at the de supply volt-
age, thereby preventing the tuned cir-
cuit from ringing as the ac short is
switched in and out of the tuned cir-
cuit. The output from keyed ampli-
fier—spectrum generator A1Q3 is

tuned for 1.97 mec to attenuate some

of the other mixing products. This sig-
nal is applied to filter A2FL2, which
attenuates (more than 60 db) all the
spectrum points except the desired
1.97 me. The 1.97-mec output from
filter A2FL2 is coupled by capacitor
A2C8 to the base of mixer A2Q2.

Mixer A2Q2 subtractively mixes the
1.97-mc signal with the 9.07-mec sig-
nal to produce the desired 7.1-mec
output. The output from mixer A2Q2
is coupled by capacitor A2C11 to the
base of amplifier A2Q3. The gain of
mixer A2Q2 is controlled by the age
voltage applied to resistor A2RT ((4)
below). Amplifier A2Q38 raises the
T.1-mc signal to a level suitable for
use in 100-ke synthesizer module 1A2
(para 1-19). The output from ampli-
fier A2Q3 is coupled by transformer
A2T3 to connector J1IB-A1.

The output from amplifier A2Q3 is
coupled by capacitor A2C15 to the
base of amplifier A2Q4. Amplifier
A2Q4 raises the level of the 7.1-mec
signal and develops it across the tun-
ed-tank circuit. The base of detector-
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de amplifier A2Q5 is referenced near
the supply voltage level by diode
A2CR1, thereby controlling the bias-
ing of detector—de amplifier A2Q5.
When the 7.1-me signal swings posi-
tive, diode A1CR1 conducts more,
causing the base-to-emitter junction, of
detector-de amplifier A2Q5 to be even
more dc reverse-biased. When the 7.1—
mc signal swings negative, diode Al-
CR1 conducts less, forward-biasing
detector—de amplifier A2Q5. The 7.1-
mc signal will be half-wave rectified
by detector-de amplifier A2Q5, filtered
by capacitors A2C20 and A2C22, and
applied to resistor A2R7 to control the
gain of mixer A2Q2. The output level
of the 7.1-me signal is determined by
the amount of forward bias on de-
tector-de amplifier A2Q5. This closed-
loop circuit will stabalize and insure a
constant 7.1-me¢ output from mixer
A2Q2, Resistor A2R18 provides a de
path for A2CR1. Capacitor A2C18 is
the bypass for resistor A2R18. Resis-
tor A2R17 is used to adjust the load
for the secondary of transformer A2
T4 and the amount of signal to be de-
tected, thereby adjusting the output
level of the 7.1-mc signal.

1-18. Mc Synthesizer Module 1A9
(fig. 4-23)

a. General. Mc synthesizer module 1A9
produces a band of mixing frequencies, in 1—
mc steps, between 2.5 and 23.5 me for injection
into translator module 1A8 (para 1-7). The mc
synthesizer module also produces the hi/lo in-
formation for 100-ke synthesizer module 1A2
(para 1-19) and translator module 1A8 (para
1-7)

Note. Prefix all reference designators in this para-
graph with me synthesizer module reference designa-
tor 1A9, unless otherwise specified.

b. Injection Frequency Generation. The
2.5— to 23.5-mc band of injection frequencies
is produced by oscillator A3Q1, A3Q2. The
frequency output from oscillator A3Q1, A3Q2
is determined by 1 of 17 crystals (A4Y1
through A4Y17), which are automatically
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switched into the circuit by the digital tuning
circuit (para 1-28d) according to the setiting of
the MC controls on the RT-662/GRC front
panel. Due to the wide range of frequencies
used, it is necessary to switch a capacitor (A5
C1 through A5C17) for each ecrystal into the
feedback network in order to produce a uniform
output level. The selected capacitor and capaci-
tor A3C6 form a reactive voltage divider. The
signal at the output of oscillator A3Q1, A3Q2
is applied back tto this divider through resistor
A3R15 and thermistor A3R17. Thermistor
A3R17 compensates the amount of feedback as
the temperature changes. The output from os-
cillator A3Q1, A3Q2 is limited to the forward
voltage drop of diodes A3CR2 and A3CRS3.

The output from oscillator A3Ql, A3Q2 is

locked to the exact frequency required by volt-
age variable capacitor (VVC) A3CR1. The dc
control voltage for VVC A3CR1 is the out-
put voltage from dc amplifier A2Q3 (b below).
The complete feedback path for oscillator A3-
Ql, A3Q2 consists of the selected ecrystal
(A4Y1 through A4Y17), VVC A3CR1,
capacitors A3C4, A3C10, A3C6, and the
selected capacitor (A5C1 through A5C17), re-
sistor A3R15, and thermistor A3R17. Capacitor
A3C4 is a temperature-compensating capacitor,
providing compensation for variations in crys-
tal frequency as the temperature varies, Capaci-
tor A3C10 allows the capacity of the feedback
circuit to be adjusted to compensate for the
variations in the tolerances of the VVC used
in the eircuit. The output from oscillator A3-
Q1, A3Q2 is coupled by capacitor A3C8 to iso-
lation amplifier A2A1Q1 and emitter follower
A3Q3. Emitter follower A3Q3 prevents the
circuits of translator module 1A8 from loading
the output from osicllator A3Q1, A3Q2. The
output from emitter follower A3Q3 is coupled
by capacitor A3C9 to connector J1A2 for appli-
cation to translator module 1A8 (para 1-T7).

¢. Phase Lock Loop. The phase lock loop
generates a de voltage proportional to the fre-
quency error of oscillator A3Q1, A3Q2. This
de voltage is applied to VVC A3CR1 to main-
tain the oscillator output at the exact fre-
quency required.

(1) The 1-me¢ output from frequency
standard module 1A3 (para 1-15) is
applied to connector J1Al, from
which it is applied ‘through vesistor
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A1R2 to autotransformer A1T1. Re-
sistor A1R2 prevents loading of the
1-me input signal. The level of the 1—
me signal is stepped up by autotrans-
former A1T1, which is tuned to
1 me by capacitor A1C1, and
is applied to a clipper circuit
consisting of diode A1CR2 and resis-
tor A1R3, The positive portion of the
1-mec signal is removed and the re-
sulting megative pulses are coupled
by capacitor A1C3 to the base of pulse
amplifier A1Q1. The negative-going
pulses drive pulse amplifier A1Q1
into saturation, producing a positive-
going pulse with a fast risetime at the
collector of pulse amplifier A1Q1. If
the base of pulse amplifier A1Q1
attempts to go more positive than the
emitter, diode AI1CR3 will become
forward-biased. This clamps the base
voltage, preventing excessive reverse
bias on the base-to-emitter junction
of pulse amplifier A1Ql. The posi-
tive pulsed output from pulse ampli-
fier A1Q1 is coupled by capacitor
A1C4 to the base of pulse shaper Al-
Q2, driving it into saturation. The
positive pulsed input to pulsed shaper
A1Q2 is differentiated by capacitor
Al1C4 and the input impedance to
pulse shaper A1Q2. Capacitor A1C6
is used to compensate for frequency
rolloff at the higher frequencies to
maintain a uniform spectrum output
from pulse shaper A1Q2. The nega-
tive pulsed output from pulse shaper
A1Q2 is coupled to the base of
pulse shaper A1Q3 by capacitor Al-
C8. The negative pulsed input to
pulse shaper A1Q3 is differentiated

by capacitor A1C8 and the input im-
pedance of pulse shaper A1Q3. The
shape of the waveform is determined
mainly by the value of capacitor Al-
C8. Pulse shaper A1Q3 is a class C
amplifier which produces a sharp am-
plified output pulse. Diode A1CR4,
like diode A1CR3, is used as a pro-
tective device to clamp the positive



(2)

portions of the input signal. The po-
sitive-going output signal is developed
across inductor A1L1. The value of
inductor A1L1 is chosen so that the
output signal will have the correct
bandwidth and amplitude to provide a
spectrum of nearly uniform ampli-
tude from 1 to 25 me. The negative
portions of the output signal are re-
moved by the clipping circuit, consist-
ing of diode AI1CR5 and resistor
A1R17. The positive pulsed output
from pulse shaper Al1Q3 is coupled
by capacitor A2C2 to the base of
mixer A2Q1.

The output from oscillator A3Ql1,
A3Q2 is coupled by capacitor A2A1-
C1 to the input of isolation amplifier
A2A1Ql. The output of isolation am-
plifier A2A1Q1 is coupled by capaci-
tor A2C3 to the base of mixer A2-
Q1. Isolation amplifier A2A1Q1 pre-
vents any of the pulsed output from
pulse shaper A1Q3 from being fed
back to oscillator A3Q1, A3Q2 and
producing unwanted spurious signals.
The double-tuned output -circuit
(transformer A2T1, capacitor A2C6
and transformer A2T2, capacitor A2-
C8) for mixer A2Q1 is tuned to 1.5
me. Therefore, the oscillator output
will be subtractively mixed in mixer
A2Q1 with those two spectrum points
of the pulsed output pulse shaper
A1Q3 that will produce two tones
close to 1.5 me. This results in a two-
tone output from mixer A2Q1, the
envelope of which is varying by twice
the error of the output from oscillator
A3Q1, A3Q2. To make this more
understandable, assume that the in-
put from oscillator A3Q1l, A3Q2
should be 2.500000 me, but is 2.
500100 me (100—-cycle error). This
signal will be mixed with the l-mec
and 4-mc spectrum points, resulting
in two tones: 1.500100 mc and 1.
499900 mc.Therefore, the envelope
of the two-tone signal will be vary-
ing at a 200-cycle rate. The output
from mixer A2Q1 is coi.,ied by ca-
pacitor A2C7 to anotler tuned cir-
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cuit (A2T2, A2C8), which, in com-
bination with ‘the tuned output of
mixer A2Q1, provides the selectivity
required to attenuate all mixer pro-
ducts of mixer A2Q1, except those at
or near 1.5 me. The output from this
tuned circuit is coupled by capacitor
A2C12 to the base of if. amplifier
A2Q2. A small amount of degenera-
tion, to stablize the gain of if. ampli-
fier A2Q2, is provided by the temper-
ature-compensated network consist-
ing of resistor A2R11 and thermistor
A2R21. The output from if. amplifier
A2Q2 is developed across the tuned
circuit consisting of capacitor A2C15
and the primary of transformer A2T3,
from which it is coupled to diode
A2CR1. Diode A2CR1 envelope de-
tects the two-tone output from if. am-
plifier A2Q2, Assuming the same er-
ror as before, the output from diode
AI1CR1 would be 200 cps. This
200—cps signal would be applied to
the emitter of de amplifier A2Q3.
The input level to dec amplifier A2Q3
is set by resistor A2R15. Thermistor
A2R20 provides temperature com-
pensation for the base and emitter-
biasing circuits. The output from de
amplifier A2Q3 is applied to VVC
A3CR1. This creates a closed-loop to
lock the output of oscillator A3Ql,
A3Q2 at the exact output frequency
required. This output is a de level,
which is varied by the error (ac)
voltage. The ac output of dec ampli-
fier A2Q8 varies the capacitance of
VVC A3CR1 by varying the applied
voltage about the dc reference,

sweeping the frequency of oscillator
A3Q1, A3Q2 accordingly. Since the
loop is closed, this sweep frequency
will decrease with time due to the de-
crease in the oscillator error as it is
swept. When the error signal has
been reduced to one that is within
the pull-in or capture range of the os-
cillator, the oscillator will be locked
exactly at the desired frequency. At
this time, only the de level will be ap-
plied to VVC A3CR1 to hold the os-
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cillator in lock. If the phase of the
oscillator begins to drift, the dc refer-
ence on VVC A3CR1 will shift ac-
cordingly to hold the oscillator lock-
ed to the 1-mec reference signal. Re-
sistors A3R16 and A3R14 and capaci-
tor A3C2 form a compensating net-
work for both phase and amplitude
margin. Since there will be some
high-frequency rolloff of the spec-
trum output from pulse shaper A1Q3,
the 1.5-me IF output from IF ampli-
fier A2Q2 will be less at the higher
spectrum frequencies that it will be
at the lower spectrum frequencies. Re-
sistor A2R15 is set to provide a maxi-
mum dec swing at the output of dc
amplifier A2Q3 at the higher spec-
trum points. Therefore, at the lower
frequencies, the output from dc¢ am-
plifier A2Q3 will be clipped. The
phase lock loop cannot lock oscillator
A3Q1, A3Q2 for any phase differ-
ences greater than 180°. Since -the
two-tone output from mixer A2Q1 in-
corporates a 90° phase shift, the re-
maining networks must not have a
phase shift greater than 90°. The
time constant of resistors A3R14 and
A3R16 and capacitor A3C2 is fixed,
so that the phase shift caused by this
combination will lag the phase shift
of the previous circuits. This insures
that the oscillator can always be
locked.

d. Hi/Lo Information. The hi/lo informa-
tion is generated by switch A6S1C. The posi-
tion of the switeh is determined by the set-
ting of the RT—662/GRC front panel MC con-
trols. The mec digit selected at the front panel
determines whether a hi or lo output should
be produced in, order that the predetermined
mixing process can be satisfied. Either 20 volts
de (lo) or ground (hi) is applied to pins 1 and
2 of connector J1 by switch A6S1C. This in-
formation is applied to 100-ke synthesizer
module 1A2 to select the correct band of fre-
quencies (para 1-19) and to translator module
1A8 to select the corresponding filtering (para
1-7).
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1-19. 100-Kc Synthesizer Module 1A2
(fig. 4-16)

@. General. The 100-kc synthesizer module
1A2 produces two bands of frequencies, in
100-ke steps, for injection into translator mod-
ule 1A8 (para 1-7). One band is between 22.4
and 23.3 mc and the other band is between 32.4
and 33.3 mc.

Note. Prefix all reference designators in this para-

graph with 100-ke synthesizer module reference
designator 1A4, unless otherwise specified.

b. Injection Frequency Generation. The
22.4— to 23.3-mc¢ band of frequencies is pro-
duced by mixing the output from switched
crystal oscillator A4Q1 with a 17.847-mc sig-
nal. This 17.847-mc signal is produced by
mixing the output from switched crystal oscil-
lator A4Q1 with a spectrum point of the 100—
ke spectrum from frequency dividers module
1A6 (para 1-16). The resulting product is
then, mixed with the 7.1-me output from 10-
and 1-ke synthesizer module 1A4 (para 1-17
and ¢ below), The 82.4— to 838.8-mc band of
frequencies is produced by mixing the output
from switched crystal oscillator A4Q1 with a
27.847-me signal. This 27.847—-mec signal is pro-
duced by mixing the 17.847-mc signal (e be-
low) with the 10-me output from frequency
standard module 1A3 (para 1-15 and d be-
low).

(1) Switched crystal oscillator A4Q1 pro-
duces any 1 of 10 frequencies be-
tween 4.553 and 5.453 me, in 100-ke
steps. The frequency produced is de-
termined by the selection of 1 of 10
crystals (A4Y1 through A4Y10). The
crystal is selected using 100-ke (KC)
switch A4S1 on the front panel of the
RT-662/GRC. The output from os-
cillator A4Q1 is coupled by capacitor
A4C1 through resistor A2R20 to the
emitter of isolation amplifier A2A1-
Q1. The output is also gated through
diode AI1CR1 or A1CR2, depending
on the required band of frequencies.

(2) The gate (A1CR1 or A1CR2)
through which the output from oscil-
lator A4Q1 passes is determined by
the hi/lo switching voltage. This
voltage depends upon whether the
hi or lo band of mixing frequencies



(3)

is the required output from 100-kec
synthesizer 1A2. Zener diode A3VR1
regulates the 20-volts de supply volt-
age to 10 volts de. This de voltage
is applied to the anode of diode Al-
CR1 and the cathode of diode Al-
CR2. When the lo band of mix-
ing frequencies is required, 20
volts dc is applied through current-
limiting resistors A1R2 and A1R3 to
the anode of diode A1CR2 and the
cathode of diode AICR1. This will
forward-bias diode AI1CR2 and re-
verse-bias diode A1CR1. When the
hi band of mixing frequencies is re-
quired, ground is effectively applied
to the anode of diode A1CR2 and the
cathode of diode A1CR1. This causes
diode A1CR2 to be reverse-biased and
diode A1CR1 to be forward-biased.

When the hi band of mixing fre-
quencies is required, diode A1CR1 is
forward-biased, allowing the output
from oscillator A4Q1l to pass. This
signal is coupled by capacitor A1C4
to mixer A1CR4. Mixer A1CR4 con-
sists of two matched backward diodes
that form a balanced circuit with
the primary of transformer A1T1.
The output from oscillator A4Q1 is
mixed with the 27.847-mec signal ap-
plied to the center tap of transformer
Al1T1 (d below), to produce a band
of frequencies between 32.4 and 33.3
me. Mixer A1CR4, due to its balanced
condition, will effectively cancel the
27.847 me. Most of the output from
oscillator A4Q1 will be dropped
across the matched backward diodes.
The output from mixer A1CR4 is
coupled through transformer A1T1
and capacitor A1CT to the base of am-
plifier A1Ql. When the hi band of
mixing frequencies is required, the
ground present on the hi/lo control
line is applied to resistor A1R7, ter-
minating it. The supply voltage is ap-
plied to resistors A1R9 and A1R11.
Therefore, the supply voltage will be

developed across voltage divider Al-

R7, A1R9 to provide the proper bias

(4)
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for amplifier A1Q1l. When the lo
band of mixing frequencies is re-
quired, the hi/lo control line has 20

volts dc on it; therefore, voltage di-

vider A1R7, AlR9 will have 20

volts de on both ends, reverse-
biasing amplifier A1Ql. Resistor
A1R13 provides a small amount

of degeneration to stabilize am-
plifier A1Ql. The mixing pro-
ducts from mixer A1CR4 are raised in
level by amplifier A1Q1 and are ap-
plied to a triplettuned filter cirecuit.
The triple-tuned filter circuit has a
passband from 32.4 to 33.3 mue,
eliminating all harmonic and mixing
products except the desired addi-
tive product. The output from the
triple-tuned filter is coupled by capaci-
tor A1C22 to the base of amplifier Al
Q3. When the hi band of mixing fre-
quencies is required, base-biasing
voltage divider A1R20, A1R21 is ter-
minated with the ground on the hi/lo
control line. When the lo band of
mixing frequencies is required, 20
volts dc is present on both ends of
the voltage divider to reverse-bias
amplifier A1Q38. A small amount of
degeneration is provided by resistor
A1R27 to stabilize the operation of
amplifier A1Q3. A trap circuit is
placed in the emitter circuit of ampli-
fier A1Q3 to eliminate any of the 27.
847 mc that was not canceled out by
balanced mixer A1CR4 or attenuated
by the triple-tuned filter. At 27.847
me, trap circuit A1C28, Al1L4 will
provide increased degeneration. The
output from amplifier A1Q3 is cou-
pled to the base of wideband ampli-
fier AlQS.

When the lo band of mixing fre-
quencies is required, diode A1CR2 is
forward-biased ((2) above), allow-
ing the output from oscillator A4Q1
to pass. The lo band circuits are iden-
tical with the hi band circuits ((3)
above), except for the switching volt-
ages and frequencies that are used.
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(5)

Balanced mixer A1CR3 mixes the out-
put from oscillator A4Q1 with the
17.847-mec signal. The mixing pro-
ducts are amplified by amplifier Al-
Q2 and applied to a triple-tuned filter
circuit that has a passband from 22.4
to 23.3 mec. The 22.4- to 23.3—-me out-
put from the triple-tuned ecircuit is
raised in level and applied through
amplifier A1Q4 to wideband ampli-
fier A1Q5. Amplifier A1Q4 has a
trap circuit in the emitter to attenuate
any 17.847 mec that was not canceled
out by balanced mixer A1CR3 or at-
tenuated by the triple-tuned filter.
Amplifier A1Q2 is turned on when
the lo band of mixing frequencies is
required, by the presence of 20 volts
dc at base-bias resistor A1R5 and
emitter resistor A1R10. When the hi
band of mixing frequencies is re-
quired, ground is applied to both
ends of the voltage divider and to
emitter resistor A1R10, turning off
amplifier A1Q2. When the lo band
of mixing frequencies is required, 20
volts dec from the hi/lo control line is
applied to resistor A1R28 to forward-
bias zmplifier A1Q4. When ‘the hi
band of mixing frequencies is re-
quired, ground is applied to the
emitter resistor, reverse-biasing am-
plifier A1Q4. Diode A1CR5 protects
amplifier A1Q4 from excessive base-
to emitter (reverse) bias. This is done
to maintain the reverse bias on the
base-to-collector junction which pre-
vents distortion of the input signal to
wideband amplifier A1Q5 when the hi
band path is used.

Wideband amplifier A1Q5 raises
the level of the 22.4— to 23.8-mec or
32.4— to 33.3-mc signals. The output
from wideband amplifier A1Q5 is
coupled by capacitor A2C1 to the base
of emitter follower A2Q1l. Emitter
follower A2Q1 provides impedance
matching between 100-ke synthesizer
module 1A2 and translator module
1A8. The output from emitter follow-
er A2Q1 is coupled by capacitor A2-
C2 to connector J1A4 for application

c. 17.847-Me Generation.

to translator modﬁle 1A8 (para 1-7).
The 17.847-mc

signal is produced by subtractively mixing
the output from oscillator A4Q1 with the 100—
ke spectrum output from frequency dividers
module 1A6. This produces a 10.747-mec sig-
nal, which is additively mixed with the 7.1-mc
output from 10— and 1-ke synthesizer module

1A4.
(1)

(2)

The output from oscillator A4Ql is
coupled by capacitor A2A1C1 to the
emitter of isolation amplifier A2A1-
Q1. Isolation amplifier A2A1Q1 pre-
vents any of the spectrum frequencies
at mixer A2Q4 from being applied
to the other output circuit paths of os-
cillator A4Ql. The output from isola-
tion amplifier A2A1Q1 is developed
across transformer A2T3, from which
it is coupled by capacitor A2C18 to
the base of mixer A2Q4. The 15.3—
to 16.2-mc frequency spectrum out-
put from frequency dividers moduel
1A6 (para 1-15) is applied to connec-
tor J1A3, from which it is coupled by
capacitor A2C21 to the emitter of
mixer A2Q4. Mixer A2Q4 mixes the
signal from oscillator A4Q1 with each
of the spectrum points. The resulting
mixing products are developed across
a tank circuit, consisting of capacitor
A2C20 and the primary of transform-
er A2T2, which is tuned to 10.747 me.
The output from the tuned circuit is
filtered by crystal lattice filter A2-
FL1. Filter A2FL1 has enough se-
lectivity to attenuate all adjacent 100-
ke mixer products. The output from
filter A2FL1 is capacitively center-
tapped to the tuned tank circuit con-
sisting of capacitors A2C17 and
A2C19 and the primary of transform-
er A2T1. The 10.747-mc output is
coupled by capacitor A3C20 to the
base of mixer A3Q2.

The 7.1-me output from 10- and 1-ke
synthesizer module 1A4 (para 1-17)
is applied to connector J1A2, from
which it is coupled by capacitor
A3C17 to the emitter of mixer A3Q2.
Mixer A38Q2 mixes the 10.747



(3)

me with the 7.1-mec signals and
develops the resulting mixing pro-
ducts across the tuned circuit consist-
ing of the primary of transformer
A3T4 and capacitor A3C16. This cir-
cuit is tuned to 17.847 me, the de-
sired additive product. The amount
of desired output from mixer A3Q2
is controlled by the de output of the
age circuit (e below). The base bias
for mixer A3Q2 is developed by volt-
age divider A3R13, A3R14, A3RI15
from the 20 volts de applied to resis-
tor A3R13 and the agc voltage ap-
plied to resistor A3R13 and the age
voltage applied to resistor A3RI14.
The gain of mixer A3Q2 will vary as
the base bias is varied by the agec
voltage.

The output from mixer A3Q2 is cou-
pled to a crystal filter circuit consist-
ing of transformers A3T4 and AS8-
T3, capacitors A3C13 and A3Cl4,
and crystal A3Y2. Crystal A3Y2 is
cut to be series resonant at 17.845 mc
but is warped so that it is series re-
sonant at 17.847 me. Capacitor A3C14
is adjusted to balance the filter cir-
cuit the same as capacitor 1A6A2C18
(para 1-16¢) to prevent any unde-
sired signal from passing through the
filter circuit. The output termination
of the crystal filter circuit is the tuned
tank consisting of the primary of
transformer A3T3 and capacitor
A3C13. The output of the crystal fil-
ter circuit is applied to balanced mix-
er A1CR3 (b above), and also is
coupled by capacitor A3C12 to the
base of mixer A3Q1.
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voltage divider A3R7, A3R8. If the
lo band of injection frequencies is re-
quired, 20 volts dc is applied to both
ends of this voltage divider, reverse-
biasing mixer A3Q1, shutting it off.
The 10-mec output from frequency
standard module 1A3 is applied to
connector J1A1, from which it is cou-
pled by capacitor A3C1 to the anode
of diode A3CR2. If the lo band of in-
jection frequencies is required, the 20
volts de on the hi/lo control line will
be applied through resistor A3R5 to
the cathode of diode A3CR2, reverse-
biasing it. This 20 volts dc is also ap-
plied through resistor A3R4 to the
anode of diode A3CR1, forward-bias-
ing it. Therefore, the 10-mc signal
will be shunted to ac ground. If the
hi band of mixing frequencies is re-
quired, the hi/lo control line will
apply ground to resistors A3R4 and
A3R5. This will forward bias diode
A3CR2 and reverse-bias diode A3-
CR1. Therefore, the 10—mc signal will
pass and be coupled by capacitor A3-
C8 to the emitter of mixer A3Ql.
Mixer A3Q1 mixes the 17.847-mc
signal with the 10-mc signal and
develops the resulting mixing pro-
ducts across the tuned circuit consist-
ing of capacitor A3C11 and the pri-
mary of transformer A3T2. This cir-
cuit is tuned to the 27.847-mc addi-
tive mixing product.

(2) The output from mixer A3Q1 is cou-
pled to a crystal filter circuit consist-
ing of transformers A3T1 and A3T2,
capacitors A3C3 and A3C5, and crys-
tal A8Y1. This circuit functions iden-

d. 27.847 Me Generation. The 27.847—-mc tically with the 17.847-mec crystal fil-
signal is produced by mixing the 17.847-mec ter circuit (¢ above) to provide the
signal (¢ above) with the 10-me output from required 27.847-mc output. The 27.
frequency standard module 1A3 (para 1-15). 847-me output from the crystal filter

(1) Mixer A3Q1 is turned on when the circuit is applied to balanced mixer
desired injection frequency to transla- A1CR4 (b above).
tor module 1A8 is in the hi band. e. Age Circutt. The injection frequency out-

This is accomplished by applying the put from emitter follower A2Q1 (b above) is
ground from the hi/lo control line to coupled to the base of age amplifier A2Q3 by
resistor A3R8 to terminate it. There- capacitor A2C3. Age amplifier A2Q3 raises the
fore, the 20 volts de supply voltage level of the input from emitter follower A2Q1
will be developed across base-bias and develops it across inductor A2L3, which
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is used to adjust for the difference in levels
between, the hi and lo bands of injection fre-
quencies. Therefore, inductor A2L3 can be set
to provide a uniform output for both the lo
and hi bands of mixing frequencies, or can be
set to make one band higher in level than the
other band. Resistor A2R8 produces degenera-
tion to increase the bandwidth and provide ad-
ditional stability for age amplifier A2Q3. The
bias for de amplifier A2Q2 is developed by the
temperature-compensated voltage divider con-
sisting of resistors A2R10, A2R13, A2R17, and
A2R18 and thermistor A2R27. Diode A2CR1
will detect the negative portions of the output
from agc amplifier A2Q3 and charge capacitor
A2C8. As the signal strength increases, the
base bias on amplifier A2Q2 will become more
negative, thus cutting down its rate of conduc-
tion. The output from dec amplifier A2Q2 is
filtered by capacitor A2C9 to eliminate ripple
and prevent any low-frequency oscillation in
the agc loop. As the output gain varies, the
conduction of de amplifier A2Q2 varies. This
in turn controls the base bias of mixer A3Q2,
and therefore, the stage gain of mixer A3Q2
(¢ above). Since this circuit forms a closed loop
with all the other circuits of 100—ke synthesizer
module 1A2, the gain of all circuits will reach
a steady-state condition. Therefore, the output
from emitter follower A2Q1 will reach a con-
stant value.

1-20. Frequency Scheme
(fig. 1-3)

Figure 1-3 illustrates the frequency scheme
used to translate any rf signal between 2.0 me
and 29.999 mec to a 1.75-mc IF or, conversely,
to translate the 1.75-mec if. to an rf signal be-
tween 2.0 me and 29.999 me.

a. The frequency conversion involves trans-
lator module 1A8, and the setting of the crystal
switches in me synthesizer module 1A9, 100-kc
synthesizer module 1A2, and 10— and 1-kec syn-
thesizer module 1A4. The MC and KC controls
on the front panel are used to select the cor-
rect crystals in these synthesizer modules and
place the hi/lo switching circuits in the cor-
rect conditions. The synthesizer modules inject
the correct frequencies to the mixers in trans-
lator module 1A8. Translator module 1A8
separately mixes the three injection frequencies

144

with the incoming received signal to produce
the 1.75-mec if., or with the 1.75-mc if. to ob-
tain the desired rf. As an example, assume that
the KC and MC controls on the RT-662/GRC
~front panel are set at 07275 and the unit is in
receive operation. The input to translator mod-
ule 1A8 from rf amplifier module 1A12 is a
7.275-mc signal. The output from me synthe-
sizer module 1A9, which is the injection to the
hf mixer, is 12.5 me and the hi/lo switching
circuits are in the lo condition. The output
from the hf mixer is applied to filter FLI1,
which passes the sum of the hf mixer outputs
(19.775 me). This 19.775-me signal is now ap-
plied to the mf mixer. The mf mixer injection
frequency, from 100-kc synthesizer module
1A2, is 22.600 mc The output from the mf
mixer is applied to filter FL8, which passes
the difference between the 19.775 mc and
22.600-mc frequencies (2.825 mec). The 2.825—
me signal is applied to the IF mixer, where it is
subtractively mixed with the 4.575-me injec-
tion frequency from 10— and 1-ke synthesizer
module 1A4. The resulting 1.75-mec output is
the operating IF signal.

b. Since the MC and 100 and 10 KC drive
mechanisms control the tuning of rf amplifier
module 1A12 as well as the injections from the
synthesizer modules, any frequency between
2.0 and 29.999 mc may be converted to the
1.75-mc IF. In transmit, the reverse mixing
takes place to convert the 1.756-mc IF to the
selected rf output.

1-21. Error Cancellation
(fig. 1-4)

a. General. Three error cancellation loops
are used in the frequency synthesizing circuits
of Receiver-Transmitter, Radio RT-662/GRC
to insure that the output frequency from the
RT-662/GRC will be the exact frequency indi-
cated by the setting of the MC and KC con-
trols on, the front panel. These error cancella-
tion loops are explained in b through d below.

b. Mc Synthesizer Module 1A49. A phase
lock loop is used to compensate for any crystal
errors in the oscillator circuit of me synthesizer
module 1A9. How this loop functions to cancel
frequency errors is explained in paragraph 1—
18c.
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¢. 100-Kc¢ Synthesizer Module 1A2. The er-
rors in the crystals used in 100-kec synthesizer
module 1A2 are canceled through the internal
loops used to produce the output frequencies.
The output from 100-ke synthesizer module
1A2 also contains the error from the crystals
in 10- and 1-ke synthesizer module 1A4. For
simplicity of discussion, assume the 7.1-me
output from 10- and 1-ke¢ synthesizer module
1A4 has no error, and that the output from
crystal oscillator A4Ql in 100-ke synthesizer
module 1A2 should be 4.553 mec but is 4.5533
me (300 cycles high).” Also, assume that the
required output from 100-ke¢ synthesizer mod-
ule 1A2 is 22.400 mc. An output from os-
cillator A4Q1 is applied to mixer A2Q4,
where it is mixed with that spectrum point in
the 100-ke spectrum that will produce an out-
put of 10.747 mec from filter A2FL1. The dif-
ference product between the 15.8-mc spec-
trum point and the assumed 4.5533-mc os-
cillator output is a 10.7467-mec output. This
frequency is within the passband of filter
A2FL1. Therefore, the 10.7467-mc signal will
be applied to mixer A3Q2, where it will be
mixed with the 7.1-mec signal from 10- and 1-
ke synthesizer module 1A4. The mixing pro-
ducts from the output of mixer A3Q2 are ap-
plied to filter A3Y2. Filter A3Y2 will allow
only the additive product (17.8467 mec) to pass.
This frequency is applied to balanced mixer
AICR3, since the desired output lies in
the lo band of output frequencies. The output
from oscillator A4Q1 is also applied to bal-
anced mixer A1CR3. The 17.8467-mc and 4.
5533-mc signals are mixed in balanced mixer
A1CR3, from which the products are applied
to amplifier A1Q2. The level for amplifier
A1Q2 is a triple-tuned filter, which has a band-
pass from 22.4 to 23.8 mc, Therefore, the addi-
tive product (22.4 me) will be at the output
from the module and will be at the exact fre-
quency required. If a hi band frequency output
were required, a similar cancellation would
have taken place as follows. The 17.8467 mc
would have been applied to mixer A3Q1,
where it would have been mixed with the 10—
me input and applied to filter A3Y1. This would
have resulted in a 27.8467--mc output from fil-
ter A3Y1, which would be applied to balanced
mixer A1CR4. The 4.5533-mc output from os-
cillator A4Q1 is also applied to balanced
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mixer A1CR4, These two inputs are mixed and
filtered in the hi band input to the triple-tuned
filter, which has a passband from 32.4 to 33.3
me. Therefore, the additive mixing product
(27.8467 mc plus 4.5533 me, 32.4 me) will be
at the module output and will be the exact fre-
quency required.

d. 10—~ and 1-Kc¢ Synthesizer Module 1A4.
The errors of the two crystal oscillators in, 10—
and 1-ke synthesizer module 1A4 are also in-
troduced into the output from 100-ke synthe-
sizer module 1A2, During the process of con-
version in translator module 1A8, the errors
will be completely eliminated. For simplicity of
discussion, assume that crystal oscillator A4-
Q1 in 100-kec synthesizer module 1A2 has no
error. Also, assume that the output from os-
cillator A1Q2 in 10— and 1-kc synthesizer Al-
Q2 module 1A4 should be 6.50 mc, but is 300
cps high, or 6.5003 mec. Further, assume that
the output from oscillator A1Q8 should be
1.949 me, but is 100 cps high, or 1.9491 me.
These two outputs will be applied to mixer Al-
Q5, producing a difference product output of
4.5512 me (200 cps error). This output is in-
jected into low-frequency mixer A1Q1 in trans-
lator module 1A8, where it is mixed with the
1.75-me if. input. The output from mixer 1A8-
A1Ql is applied to filter 1A8FL3, which has
a passband from 2.80 to 2.90 mec. Therefore,
the difference product (4.5512 me- 1.76
mc, or 2.8012 me) will pass and be ap-
plied to medium-frequency mixer 1A8A2Q1.
The output from oscillator 1A4A1A2 (6.5003
me) is also applied to mixer 1A4A2Q1, where
it will mix with the 2.57-mec spectrum point in
the 10-kc spectrum. The output from mixer
1A4A2Q1 is then applied to filter 1A4A2FL1,
which will pass only the additive mixing pro-
duct (9.0703 mec). Similarly, the output from
oscillator 1A4A1Q8 (1.9491 me) will be addi-
tively mixed with the 21st harmonic of the 1-ke
pulse, producing a 1.9701-mc output from fil-
ter 1A4A2FL2. These two outputs are applied
to mixer 1A4A2Q2, where they are subtractive-
ly mixed, resulting in a 7.1002-mc output.
This 7.1002—-mc output is applied to mixer
1A2A3Q2 in 100-kc synthesizer module 1A2,
where it is mixed with the 10.747-mc output
from filter 1A2A2FL1. Assuming that the out-



put from 100-kec synthesizer module 1A2
should be 22.4 me, the low band path will be
energized. Therefore, the output from filter
1A2A3Y2 will be applied to balanced mixer
1A2A1CR3. This output (10.747 mec plus 7.
1002 me, or 17.8472 mc) is additively mixed
with the 4.558-mec output from oscillator 1A-
2A4Ql. Therefore, the output from the triple-
tuned filter will be 22.4002 mc (200 cps high).
The output from the triple-tuned filter is ap-
plied to medium-frequency mixer 1A8A2Q1 in
translator module 1A8. Since a lo band fre-
quency output from 100-kc synthesizer module
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1A2 is used, the output from medium-fre-
quency mixer will be applied to filter 1A8FL1,
which has a passband from 19.5 to 20.5 mec.
The mixing product output from mixer 1A8A-
2Q1 that falls in this passband is the differ-
ence product. Since both inputs to mixer 1A8A-

2Q1 are 200 eps high, and are subtractively
mixed, the error will be canceled. Therefore,
any crystal error will be canceled, resulting in
an output from the RT-662/GRC exactly as in-
dicated by the MC and KC controls on the
front panel.
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Figure 1-4. Receiver-Transmitter, Radio RT-662/GRC, error cancellation.
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Section VI. POWER AND OPERATIONAL CONTROL FUNCTIONAL
CIRCUIT ANALYSIS FOR RECEIVER-TRANSMITTER, RADIO
RT-662/GRC

1-22. Dc-to-Dc Converter and Regulator

Module 1A11
(fig. 4-25)

a. General. De-to-de converter and regulator
module 1A11 produces all operating voltages
required by the RT-662/GRC, except the 27
volts dec 3. A 20-volt regulator circuit and
a de-to-de converter circuit are used to produce
the required voltages from the 27 volts de pri-
mary power.

Note. Prefix all reference designators in this para-
graph with de-to-de converter and regulator module
reference designator 1A11, unless otherwise specified.

b. 20-Volt Regulator. The 20-volt regulator
circuit provides a 20-volt regulated output to
all modules of the RT-662/GRC for any oper-
ate position (SSB NSK, AM, CW, and FSK) of
the SERVICE SELECTOR switch.

(1) The 27 volts dc is applied to the col-
lector of transistor 1A1Ql on the
chassis. The effective -collector-to-
emitter resistance of transistor 1A1-
Q1, in series with the 27-volt dc line,
drops the voltage to a constant 20
volts dc for any given current re-
quired by the external circuit. The
value of the series resistance is deter-
mined by the rate of conduction of
transistor 1A1Q1, which is control-
led by the regulator circuit.

(2) Differential amplifier A1Q3, A1Q4
compares the output from transistor
1A1Q1 with the reference established
by 4.7—volt Zener diode A1VR2. The
output at the emitter of transistor 1A-
1Q1 is developed across the voltage
divider consisting of resistors A1R7,
AIRS8, and A1R9. Assume that the
20-volt dc output instantaneously in-
creases to 22 volts de. The voltage
across the voltage divider will in-
crease, increasing the forward bias on
transistor A1Q4. Transistor A1Q4
will have an increased rate of conduc-
tion, increasing the voltage developed
across resistor A1R6. This decreases

(3)

the forward-biasing of transistor Al-
Q3. This increased voltage will de-
crease the forward bias on dec ampli-
fier A1Q2, increasing the voltage on
the collector of dec amplifier A1Q2.
The base voltage of dc amplifier Al-
Q2 is stabilized by Zener diode Al-
VR1. Therefore, the emitter-to-base
voltage on driver A1Q1 will decrease,
decreasing the voltage on the collec-
tor of driver A1Ql. The collector
voltage of driver A1Ql is the base
bias for transistor 1A1Q1. Therefore,
the decrease at the collector of driver
Al1Ql causes transistor 1A1Ql1 to
conduct less. This increases the collec-
tor-to-emitter resistance to drop the
voltage back to 20 volts de. A similar
sequence will occur if the 20 volts de
decreases. However, the reverse will-
oceur in all the circuits in order to in-
crease the conduction rate of transis-
tor 1A1Q1, thereby decreasing the col-
lector-to-emitter resistance to increase
the voltage at the emitter of transis-
tor 1A1Q1 to 20 volts de.

Capacitor A1C5 provides filtering
for the 20-volt de output line. Capaci-
tor A1C4 provides collector-to-base
feedback for transistor A1Q4. There-
fore, any ripple on the 20-volt de
output line will be fed back into the
regulator circuit, and in turn to tran-
sistor 1A1Q1, 180° out of phase with
itself. This allows the ripple to be
canceled. Capacitors A1Cl1, A1C2,
and A1C3 provide high-frequency fil-
tering. If the 20-volt dc line becomes
shorted, the resulting ground will
forward-bias diode A1CR1. This will
shut off dc amplifier A1Q2, which in,
turn shuts off driver A1Ql and tran-
sistor 1A1Q1. When the short is re-
moved, the regulator will recover and
resume regulating action.
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¢. De-to-De Converter. The de-to-de conver-
ter is a saturable core oscillator used to pro-
duce the de and ac operating voltages required
by amplifier tubes 1A12V1 and 1A12V2, This
circuit is in operation during STAND BY or
any operating position (SSB NSK, AM, CW,
or FSK) of the SERVICE SELECTOR switch.

(1) The 27 volts de primary power is ap-
plied to pin 7 of connector J1, from
which it is applied through a pi-sec-
tion filter network to pin 9 of trans-
former T1. The pi-section filter con-
sists of inductor L1 and capacitors
A2C1, A2C2, A2C3, and A2C4. The
27 volts de is applied through the
transformer winding to the collector
of both transistors Q1 and Q2 and
through resistor A2R1, the transform-
er winding, and resistors R1 and R2
to the bases of transistors Q1 and Q2.
The differences in the two transistors
will cause one of them to turn on
first. Assume that transistor Q1 turns
on first. Then, applicaton of 27 volts
de will induce a voltage in the wind-
ings of transformer T1 with the fol-
lowing polarities: pin 9, plus; pin 2,
minus; pin 1, plus; and pin 3, min-
us. Therefore, transistor Q1 is more
forward-biased by the positive voltage
on, its base, driving it toward satura-
tion. Transistor Q1 will conduct into
saturation, at which time the magnetic
field created in the windings will col-
lapse since the current becomes con-
stant. Therefore, the polarities of the
windings will be reversed, turning
transistor Q2 on. This action will con-
tinue, producing a square wave ac
signal across the primary of trans-
former T1, Resistors R1 and R2 are
base current-limiting resistors. Diode
A2CR1 will clamp pin 10 of trans-
former T1 at ground so that maxi-
mum drive can be applied to the con-
ducting transistor to drive it into
saturation.

(2) The 54 volts ac output from de-to-de
converter switch Q1, Q2 is stepped
down, in transformer winding 4-5,
filtered, and applied to pins 1 and 9
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of connector J1. This stepped-down
voltage is the 6.3 vclts ac required
for the filaments of amplifier tubes
1A12V1 and 1A12V2. The 54 volts
ac is stepped up by transformer wind-
ing 6-12, full-wave rectified by diodes
A3CR1 through A3CR4, filtered, and
applied to pin 6 of connector J1. This
voltage is the positive 125-volt dec
output for the plates and screens of
amplifier tubes 1A12V1 and 1A12V2.
The 54 volts ac is stepped up by trans-
former winding 7-8, full-wave recti-
fied by diodes A3CR5 through A3-
CRS8, regulated by 83-wvolt Zener
diode A3VR1 when SERVICE SE-
LECTOR switch is at STAND BY
filtered, and applied to pin 14 of con-
nector J1. This voltage will be nomi-
nally -30 volts de but will vary =10
percent with like variations in the
27—volt de primary power input. This
voltage is the —80 volts de used to
develop the age voltage used in rf
amplifier module 1A12 during re-
ceive operation. During standby,
this voltage will result in the full-
scale deflection of the front panel
signal level meter to allow the opera-
tor a means of insuring that de-to-de
converter module 1A11 is functioning.
When the RT-662/GRC is tuning,
this —33 volts dec is used to bias the
rf amplifier tubes to cutoff fto prevent
overdissipation in their screen circuits.

1-23. Front Panel and Chassis Assembly
1A1

(fig. 4-15)

a. General. Front panel and chassis assem-
bly 1Al contains all the interconnections for
the modules, the code switches for intraunit
tuning (Receiver-Transmitter, Radio RT-662/
GRC) and interunit tuning (Amplifier, Radio
Frequency AM-3349/GRC-106), noise blanker
subassembly 1A1AB6, internal alc assembly 1A-
1A5, and all switches and controls for deter-
mining and controlling the various modes of
operation in either a transmit or receive con-
dition.



Note. Prefix all reference designators in this para-
graph with front panel and chassis assembly reference
designator 1A1, unless otherwise specified.

b. SERVICE SELECTOR Switch. SERVICE
SELECTOR switch S4 is used to select the
mode of operation for Radio Set AN/GRC-
106.

(1) The 27 volts dc applied to pins A
and B of POWER connector J24 is
applied through FUSE 2 AMP F1l,
diode CR1, and filter FL1 to contact
1 of switch S4, section 1, front.
Diode CR1 is used to insure correct
polarity of the 27 volts dc applied to
POWER connector J24. Zener diode
VR2 will fire when the voltage ap-
proaches 30 volts dc, increasing the
current through fuse F1 to insure
that it opens. Filter FL1 is a low-pass
radiofrequency interference  (rfi)
feedthrough filter, designed to sup-
press unwanted rf interference that
may be present on the 27-volt dc in-
put line. When the SERVICE SELEC-
TOR switch is set at OVEN-ON, the
27 volts is de applied through con-
tacts 1 and 2 of switch S4, section 1,
front, to pin 8 of connector XA3-A.
This voltage is then used in frequency
standard module 1A3 to energize the
oven assembly (para 1-15). When the
SERVICE SELECTOR switch is set
at STAND BY, the 27 volts dc is ap-
plied through contacts 1 and 3 of
switch 84, section 1, front, to pin 7 of
connector XA1l, pin 28 of connector
XA5, and to the OVEN-ON circuits
(XA3-A-3). This voltage is used in
de-to-de converter and regulator mod-
ule 1A11 to energize the dec-to-de
converter circuit (para 1-22). This
voltage is used in transmitter if. and
audio module 1A5 to energize the vox
circuit (para 1-6) so that when the
RT-662/GRC is placed in operation,
surges from the 20 volts de applica-
tion will not place the system into
transmit condition. When the SERV-
ICE SELECTOR switch is placed at
any operate position (SSB NSK,
FSK, AM, CW), the 27 volts dec is

TM 11-5820-520-35

applied to al STAND BY and
OVEN-ON circuits as previously ex-
plained and through contacts 1 and 4
of switch S4, section 1, front, to the

following places:

(a) Pin K of AUDIO connectors J18

and J19 for auxiliary use.

(b) Pin 8 of connector XA10 to ener-

gize the 2—watt amplifier portion
of receiver audio module 1A10
(para 1-13).

(¢) Pin 8 of relay K2 and pin E3 of as-

sembly AT7.

(d) Contact 6 of relay K2, from which

it is applied through contact 8
(when motor Bl is unenergized)
to pin 2 of relays K3 and K4, pin
4 of relay K1, the collector of tran-
sistor Q1 (para 1-22), and pin 13
of connector XAll to energize the
20-volt regulator circuit of de-to-de
converter and regulator module
1A11 (para 1-22).

(e) Contact 5 of relay K2, from which

motor Bl is energized through con-
tact 2 of relay K2 (d below).

(2) When the SERVICE SELECTOR

switch is set at CW, the 20-volt de
output from transistor Q1 (para 1-
22) is applied through contacts 5 and
6 of switch S4, section 1, rear, to the
BFO control, pin 10 of connector
X47, and pin 13 of connector XADB.
The switched 20 volts dec is ap-
plied to receiver if. module 1A7 to
energize the bfo circuit (para 1-12).
The switched 20 volts de is ap-
plied to transmitter if. and au-
dio module 1A5 to disable the
microphone circuits and to energize
the 2—ke generator circuit (para 1-6).
When the SERVICE SELECTOR
switch is set at SSB NSK or AM, the
output from the vox switch is connec-
ted through contacts 10 and 11 of
switch S4, section 1, rear, to contact
10 of switch S4, section 3, front.
When the SERVICE SELECTOR
switch is set at CW or FSK, contacts
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(3)

(4)

10 and 11 of switch S4, secton 1,
rear, are open to disable the vox
switch for ew or fsk operation.

When the SERVICE SELECTOR
switch is set at STAND BY, the re-
quired standby ground for the AM-
3349/GRC-106 is applied through
contacts 9 and 8 of switch S4, section
2, front, and pin N of PA CONTROL
connector J20. When the SERVICE
SELECTOR switch is set at any oper-
ate position (SSB NSK, CW, AM,
FSK), the required operate ground
for the AM-3349/GRC-106 is ap-
plied through contacts 9 and 10 of
switch S4, section 2, front, and pin P
of PA CONTROL connector J20.

When the @ SERVICE SELECTOR
switch is set at SSB NSK, the ground
on contact 9 of switch S4, section 2,
front, is applied through contacts 11
and 12 of switch S4, section 2, rear,
to the vox switch (¢ below). When
the SERVICE SELECTOR switch is
set at F'SK, ground is applied through
contacts 11 and 1 of switch S4, section
2, rear, to pin 5 of connechor XA10
and pin 22 of connector XAB5. This
ground is used to disable the squelch
circuit in receiver audio module 1A10
(para 1-13), and to disable the vox
circuit in transmitter if. and audio
module 1A5 (para 1-6). When the
SERVICE SELECTOR switch is set
at AM, the ground is applied to the
vox switch (¢ below) through con-
tacts 11 and 12 of switch S4, section
2, rear,and to pin 9 of connector XA5
through contacts 11 and 2 of switch
S4, section 2, rear, to energize
the carrier reinsertion gate in
transmitter if. and audio module 1A5
(para 1-6). When the SERVICE
SELECTOR switch is set at CW,
the ground 1is applied through
contacts 11 and 1 to disable the
squelch and vox ecircuits, as was the
case during fsk operation, and
through contacts 11 and 3 to pin 14
of connector XA5. This ground is

(6)

(6)

(1)

used to energize the 2-ke amplifier in
transmitter if. and audio module 1A5
(para 1-6).

Switch S4, section 8, front, is used in
conjunction with the vox switech (¢
below).

Switch S4, section 8, rear, is used to
select the correct tap of voltage di-
vider R11, R5, R6, for applying the
necessary apc control voltage to
transmitter IF and audio module 1A5
(para 1-43).

c. Vox Switch S1. The vox switch, in con-
junction with the
switch, is used to select the method in which
the ground will be applied to transmitter-re-
ceiver No. 3 (tr line 8) output from transmit-
ter if. and audio module 1A5 to place the AN/
GRC-106 into the transmit mode of operation.
The vox switch is operating during the ssb and
am. modes of operation only. During the cw
and fsk modes of operaltion, the vox switch is
bypassed.

SERVICE SELECTOR

SERVICE SELECTOR switch set at
SSB NSK.

(a) PUSH TO TALK. When the vox

switeh is set at PUSH TO TALK,
the ground for keying tr line 8 is
supplied by the push4to-talk switch
on the H-33/PT or M-29/U.
Ground is applied to pin F of
AUDIO connector J18 or J19 each
time the push-to-talk switch on the
M-29/U or H-33/PT is depressed.
This ground is applied to con-
tact 8 of switch S4, section 3, front,
from which it is applied through
contacts 8 and 6 of switch S1, rear,
and contacts 10 and 11 of switch
S84, section 1, rear, to contact 10 of
switch S4, section 3, front. From
this point, the ground is applied to
pin 29 of connector X A5 ‘to turn off
transmit-receive switch 1A5A2Q11
and turn on transmit-receive switch



1A5Q1 (fig, 4-19 and para 1-6),
placing ground on tr line 8 (e be-
low). In order to insure no hang-
time when the push-to-talk switch is
released, the bias developed by
voltage divider 1A5A2R43, 1A5A-
2R44 (fig. 4-19) is applied through
pin 27 of connector X A5, contacts
3 and 11 of switeh S1, front, diode
CR5, contacts 10 and 11 of switch
S4, section 1, rear, contact 10 of
switch S4, section 3, front, to pin
29 of connector XA5. Therefore,
inverter 1AB5A2Q11 is turned
back on as soon as the push-to-talk
switch is released, turning off trans-
mit receive switch 1A5Q1 and re-
moving the ground from tr line 3.
This insures that the RT-662/GRC
is placed into receive operation im-
mediately after the push-to-talk
switech is released, without any
hangtime (para 1-6).

(b) PUSH TO VOX. When the vox

switech is set at PUSH TO VOX,
the ground for keying tr line 3 is
produced by the voice input at the
AUDIO connectors when the push-
to-talk switch on the M-29/U or
H-33/PT is depressed. When the
push-to-talk switch is depressed,
ground is applied to pin F of AU-
DIO connector J18 or J19, This
ground is applied through contacts
8 and 9 of switch S4, section 3,
front, contacts 5 and 8 of switch S1
front to pin 27 of connector XAb.
Thus, vox detector 1A5A2Q9 is
enabled, allowing the voice to key
the AN/GRC-106 (fig. 4-19 and
para 1-6). As long as the handset
is held depressed, the hangtime
function (para 1-6) is present. If
the push-to-talk switch is released,
the hangtime function is bypassed,
immediately placing the AN/GRC-
106 into receive operation. The bias
on voltage divider 1A5A2R43, 1A-
5A2R44 is applied through pin 27
of connector XA5 to contact 3 of
switch S1, front, from which it is
applied through diode CR6, con-
tacts 10 and 6 of switch S1, rear,
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contacts 10 and 11 of switch S4,
section 1, rear, contact 10 of switch
S4, section 8, front, to pin 29 of con-
nector XAb5. Therefore, transmit-
receive switch 1A5A2Q11 is turned
on, which turns off transmit-re-
ceive switch 154Q1 and removes the
ground from tr line 3, to bypass the
hangtime function in a manner simi-
lar to the PUSH TO TALK position
of switch S1.

(¢) VOX. When the vox switch is set

(2)

(3)

at VOX, the ground for keying tr
line 8 is produced by the voice
input present at AUDIO connector
J18 and J19 (para 1-6). Ground
is applied to contact 9 of switch S4,
section 2, front, from which it is ap-
plied through contacts 11 and 12
of switch S4, section 2, rear, and
contacts 7 and 3 of swiltch S1, front,
to pin 27 of connector XAb, There-
fore, the vox circuit will be en-
abled, permitting the voice to sup-
ply the ground to tr line 3 and key
the AN/GRC-106 (para 1-6).

SERVICE SELECTOR switch set at
FSK. When the SERVICE SELEC-
TOR switch is set at FSK, the vox
switch is bypassed by opening con-
tacts 8 and 9 of switch S4, section 3,
front, and contacts 10 and 11 of switch
S4, section 1, rear. The keying infor-
mation is still applied to pin F of
AUDIO connector J18 or J19. This
information is then applied through
contacts 8 and 10 of switch S4, sec-
tion 8, front, to pin 29 of connector
XA5. Therefore, transmit-receive
switch 1A5A2A11 and transmit-re-
ceive switch 1A5Q1 will be turned off
and on at the keying rate of the radio-
teletypewriter terminal equipment.

SERVICE SELECTOR switch set at
AM. When the SERVICE SELEC-
TOR switch is set at AM, the AN/
GRC-106 is keyed the same as SSB
NSK for the PUSH TO TALK and
VOX positions of the vox switch.
With the vox switch set at PUSH TO
VOX, the keyline is applied through
contacts 8 and 11 of switch S4, section
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3, front, rather than 8 and 9 as is
done in SSB NSK.

SERVICE SELECTOR switch set at
CW. When the SERVICE SELEC-
TOR switch is set at CW, the vox
switch is again disabled as it was in
FSK. However, the keying informa-
tion is still applied to pin F of AU-
DIO connectors J18 and J19, This
keying information is then applied
through contacts 8 and 12 of switch
S4, section 3, front, to pin 30 of con-
nector XA5, keying the vox eircuit
(para 1-6).

(4)

d. Intraunit Tuning. The turret in rf ampli-
fier module 1A12, which contains me strips for
the tuned input and output circuits (para 1-8
and 1-10), and the switch in mc synthesizer
module 1A9 (para 1-18), which contains cry-
stals, capacitors and hi/lo information, are re-
positioned every time a change of 1 mc or more
is made in the operating frequency (2 to 29
me). When either MC switch (S5 or S6) is ro-
tated, a ground is established on one contact
of switeh 89, front. This ground is mechanical-
1y coupled to switch S9, rear, which in turn, ap-
plies the ground to pin 7 of motor relay K2.
Since 27 volts de is applied to pin 3 of relay
K2 (b above), the relay will be energized. This
action removes the 27 volts dc from pin 13 of
connector 1XA11, the collector of transis-
tor 1A1Q1, and relays K1, K3, and K4. The
removal of the 27 volts from pin 13 of con-

nector 1XA11l and transistor 1A1Q1 will in
turn prevent a 20-volt dc output from de-to-de
converter and regulator module 1A11, This
renders the RT-662/GRC inoperative while
tuning is in progress. When relay K2 is ener-
gized, 27 volts dc is applied through contacts
5 and 2 of the relay to one side of turret mottor
Bl. The other side of turret motor Bl is
grounded; therefore, it will rotate. The motor
drives a gear train assembly, which rotates the
mec synthesizer switch, the turret, and the rotors
of switch S9. The rotation will continue until
the notch in the switch rotor (S9, front) reaches
the grounded contact. This removes the ground
from pin 7 of relay K2, deenergizing it. When
relay K2 is deenergized, the 27 volts dc is re-
moved from motor Bl and ground is applied
through contacts 4 and 2, With ground on both
sides, the motor is dynamically braked. The 27
volts de is reapplied to all opeating circuits
when relay K2 is deenergized. When switch S5
or switch S6 is rotated, within the operating
frequency, a five-wire code is generated and
applied to the AM-3349/GRC-106 to reposi-
tion the turret in that unit (para 1-46). The
two codes are generated simultaneously and
are independent of each other.

e. Tr Line 8. During receive operation, tr
line -3 is open; during transmit operation, tr
line 3 is grounded, When fr line 3 is grounded,
relays K1, K3, K4, and K5 are energized. The
ground applied to tr line 3 corresponds to sys-
tem keying. This ground is applied as out-
lined in the following chart and ¢ above.

SERVICE SELECTOR Vox

switch position

switeh position

Keyed by

AM or SSB NSK PUSH TO VOX

VOoxX
PUSH TO TALK

AM or SSB NSK
AM or SSB NSK

Disabled
Disabled

Cw
FSK

Applied voice when the minor
electrical component push-
to-talk switch is depressed.

Applied voice.

Minor electrical component
push-to-talk switch.

Cw key.

Radioteletypewriter terminal
equipment key.

(1) Relays K8 and K4. Initially, relays
K8 and K4 are deenergized (receive
operation). Relay K3 connects the in-
put rf signal from RECEIVER IN
connector J16 to rf amplifier module
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1A12 (para 1-10) through coupling
capacitor A7C49 and contacts A3 and
A2 When energized (transmit oper-
ation), relay K8 connects the rf out-
put from translator module 1A8 to rf



amplifier module 1A12 through contacts A2 and
Al (para 1-8). Relay K4 (deenergized) connects
the rf output from rf amplifier module 1A12 to
translator module 1A8 through contacts A3 and
A2 (para 1-10), When energized (transmit op-
eration), relay K4 connects the rf output from
RF amplifier module 1A12 to RF DRIVE con-
nector J21 through contacts A2 and Al, in paral-
lel with internal ale assembly 1A1A5 (g below).

(2) Relay K5. During receive operation, re-
lay K5 (deenergized), serves no function. When
energized (transmit operation), relay K5 grounds
the rf input from RECEIVER IN, connector J16.

(3) Relay Ki1. Relay K1 generates tr line
1 and tr line 2 information. When relay K1 is
deenergized (receive operation), tir line 2 applies
a ground (contacts 8 and 12 of relay K1) to all

C2, TM 11-5820-520-35

circuits not required for receiving, and tr line 1
applies 20 volts de (contacts 14 and 10 of relay
K1) to all circuits required for receiving. When
transmitting (relay K1 energized), tr line 1 ap-
plies ground (contacts 13 and 10 of relay K1)
to all circuits not required for transmitting, and
tr line 2 applies 20 volts dc (contacts 9 and 12
of relay K1) to all circuits required for trans-
mitting.

/. Noise Blanker Assembly 1A41A6. Noise
blanker assembly 1A1A6 exists only in equip-
ments on Order No. 05144-PP—64 and equip-
ments with serial numbers 1 through 220 on
Order No. FR-36-039-1-6-31886(E). The cir-
cuit is mot effective. The NOISE BLANKER
switch should be kept in the OFF position at all
times.
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g. Internal Alec Assembly 1A1A5. Internal
alc assembly 1A1A5 produces a dec output cor-
responding to the peak voltage output from
the RT-662/GRC, during the normal system
operation (with an AM-3349/GRC-106). The
output from this assembly is overridden by the
automatic level conftrol (alc) signal from the
AM-3349/GRC-106 (para 1-6f and g). The
output from internal alc assembly 1A1A5 is
used to control the gain of transmitter IF and
audio module 1A5 and to provide a relative in-
dication of rf output on the front panel
level meter when the RT-662/GRC is used
separately from the AM-3349/GRC-106. The
rf output from rf amplifier module 1A12 is
applied to 1A1A5E2 through relay 1A1K4,
from which it is connected to 1A1A5E4 for ap-
plication to RF DRIVE connector 1A1J21 (fig.
4-13). The rf input to 1A1A5E2 is sampled
and coupled by capacitor 1A1A5C1 to the

anode of diode 1A1A5CRI1, Diode 1A1A5CR1
peak detects the positive envelope of the sig-
nal, The output from diode 1A1A5CR1 is fil-
tered by capacitors 1A1A5C2 and 1A1A5C4
and inductor 1A1A5L1 to remove any rf, The
resulting de output is applied to the base of
emitter follower 1A1A5Q1. Emitter follower
1A1A5Q1 is used to minimize the loading on
diode 1A1A5CR1 by resistor 1A1A5R3 and the
input of transmitter if. and audio module 1A5.
The output from emitter follower 1A1A5Q1 is
processed by the low-pass filter consisting of
capacitors 1A1A5C6 and 1A1A5C7 and induc-
tor 1A1A5LS and applied to 1A1A5E6. From
1A1A5E®6, this dc level is applied to transmit-
ter if. and audio module 1A5 for use as the
internal automatic level control signal (para
1-6f and g) when the RT-662/GRC is operat-
ing separately from the AM-3342/GRC-106.

Section VII. BLOCK DIAGRAM FUNCTIONAL ANALYSIS OF
AMPLIFIER, RADIO FREQUENCY AM-3349/GRC-106

1-24. Transmit Operation, Functional
Description

(fig. 4-3)

Note. Prefix all reference designations in subpara-
graphs a through e below with unit reference number
2, unless otherwise specified.

a. Main Signal Flow. The rf output from
Receiver-Transmitter, Radio RT-662/GRC is
connected to RF DRIVE connector A5J3. RF
DRIVE connector A5J3 connects this rf signal
to the input bridge circuit. The input bridge
circuit provides the necessary isolation between
the RT-662/GRC and the feedback loop in
Amplifier, Radio Frequency AM-3349/GRC-
106. Output signals from the input bridge cir-
cuit are connected to driver amplifier A8V1,
where they are raised in level and applied to
power amplifier A1A1V1, A1A1V2. One of
thirty tuned transformers (mounted on the
motor-driven turret assembly) is connected into
the output circuit of driver amplifier A8V1.
The tuned transformer is automatically pro-
gramed into the circuit according to the operat-
ing frequency selected at the RT-662/GRC
(para 1-46), These tuned transformers insure
optimum load impedance for driver tube A8V1,
providing low distortion and maximum voltage
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transfer. Power amplifier A1A1V1, A1A1V2
consists of two electron tubes connected in
parallel then raise the rf signal level to 450
watts (pep.). The output signals from power
amplifier A1TA1V1, A1A1V2 are connected thru
tune discriminator A4A1l and load discrimina-
tor A4A2 to the antenna coupler circuits. Feed-
back is provided between power amplifier Al-
A1V1, A1A1V2 and driver amplifier A8V1 to
insure linear operation. One of nineteen tuned
transformers (mounted on the motor-driven
turret assembly) is connected into the output
circuit of power amplifier A1A1V1, A1A1V2.
The transformer is automatically programed in-
to the circuit according to the frequency selec-
ted at the RT-662/GRC (para 1-46). These
tuned transformers insure optimum load im-
pedance on the power amplifier tubes pro-
viding low distortion and maximum power out-
put to the antenna coupler. The antenna cou-
pler consists of the manually tuned antenna
tuning and antenna loading circuits, and the
automatically  programed (para  1-40)
antenna switching circuits, When the TUNE-
OPERATE switch is set to OPERATE, the
power output from the antenna coupler is ap-
plied through relay A5K1 and switch A5S5 to



either WHIP connector A5J6 or 50 OHM
LINE connector A5J5.

b. Tuning. The phase and load discrimina-
tor circuits are each essentially a toroidal trans-
former through which the output signals from
power amplifier A1A1V1, A1A1V2 are passed
to the antenna coupler circuits. Tune discrimi-
nator A4A1l senses any phase difference be-
tween the transmitted voltage and current
waveforms and displays a relative indication
proportional to the difference on ANT. TUNE
meter ASM2. Load discriminator A4A2 senses
any difference in magnitude between the trans-
mitted voltage and current waveforms and dis-
plays a relative indication, proportional to this
difference, on ANT. LOAD meter A5M3. The
antenna tuning and antenna leading circuits are
varied by the ANT. LOAD and ANT. TUNE
controls, respectively. When the TUNE-OP-
ERATE switch is set at TUNE, the ANT.
TUNE and ANT. LOAD controls are adjusted
for zero indications (center scale) on their re-
spective meters, A5M2 and A5M3. When the
ANT. TUNE meter gives a zero indication,
there is no phase difference between the trans-
mitted voltage and current waveforms. When
the ANT. LOAD meter gives a zero indication,
the voltage and current waveforms are in prop-
er ratio for a 50—ohm line impedance. The
antenna and the AM-3349/GRC-106 will be
correctly matched in this condition for a 50-ohm
resistive line impedance. A counter is mechani-
cally coupled to the ANT. LOAD and ANT.
TUNE controls to provide a reference indica-
tion, which is recorded on the LOGGING
CHART for future tuning to the same operat-
ing frequency.

¢. Level Control Signal Generation. Two
level control signals are generated in the AM~-
3349/GRC-106; operate and tune. The output
from power amplifier A1A1V1, ATA1V2 is en-
velope-detected by adapter ALA3CRL and ap-
plied to emitter follower A4A3Q1. The mod-

ulated de output from emitter follower A4A3-
Q1 is applied to pin C of CONTROL connec-
tor ABJ2. This signal is then applied to the
voltage-divider network in the RT--662/GRC,
where it is processed and used for controlling
the system gain (para 1-43). The input %o
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power amplifier A1A1V1, A1A1V2 is also
envelope-detected by detector AI1A1AICRL
and applied to emitter followers
A1A1A1Q2 and A1A1A1Ql. The emitter fol-
lowers provide a high shunt impedance for the
detector load. The modulated de output from
the emitter followers is applied to pin B of
CONTROL connector A5J2 through TUNE-
OPERATE switeh A5S6, when it is set at
TUNE. This signal is then connected to the
RT-662/GRC. The tune level control signal
provides the additional control in the system
gain, which is required when tuning the system
(para 1-43).

d. Power Supply. When the SERV-
ICE SELECTOR switch on the RT-662/GRC
is set at STAND BY or any operating position,
a ground is applied from pin N of CONTROL
connector A5J2 to the coil of relay A5A2KI.
When PRIM. PWR. circuit breaker A5A2CB1
is set ON, 27 volts de is also applied from
PRIM. POWER connector ASJT to relay A5K1
This energizes relay ASA2K1 which, in
turn, applies the 27 volts de to the de-to-de con-
verter assembly (part of A5) and to the de-to-
ac inverter assembly (part of A6). These two
assemblies produce all voltages used in the
AM-3349/GRC-106, except the 27 volts dec.
Undervoltage and overcurrent protection is
provided for the de-to-de converter assembly.

e. Parameter Monitoring. TEST METER
A5M1 is provided to monitor various voltages
and parameters of the AM-3349/GRC-106 to
determine whether or mot the equipment is
functioning properly. TEST METER M1 pro-
vides indications of the parameters selected by
TEST METER switch S2.

1-25. Receive Operation, Functional

Description
(fig. 4-3)

During receive operation, any rf signal re-
ceived by the antenna is applied to either
WHIP connector 2A5J6 or 50 OHM LINE con-
nector 2A5J5, depending on the antenna being
used. The rf signal is applied through switch
2A585, and antenna switching relay 2A5K1, to
RCVR. ANT. connector 2A5J4. RCVR. ANT.
connector 2A5J4 is connected to RECEIVER
IN connector 1A1J16 on Receiver-Transmitter,
Radio RT-662/GRC.
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Section VIII.

MAIN SIGNAL FLOW FUNCTIONAL CIRCUIT ANALYSIS

OF AMPLIFIER, RADIO FREQUENCY AM-3349/GRC-106

1-26. General

Amplifier, Radio Frequency AM-3349/
GRC-106 amplifies the low-level output from
the transmitter section of Receiver-Transmitter
Radio RT-662/GRC to a 400-watt peak-envel-
ope-power (pep.) level in voice operation
(ssb or am.) and 200 watts of average power
in ¢cw or fsk operation. This output can be
matched to either whip or 50-ohm antenna
loads.

1=27. Driver Amplifier 2A8V1
(fig. 4-27)

Note. Prefix all reference designators in this para-
graph with driver assembly reference designator 2AS,
unless otherwise specified.

a. Driver amplifier 2A8V1 amplifies the
low-level output from the RT-662/GRC to a
level suitable for driving power amplifier 2A—
1A1V1, 2A1A1V2 (para 1-28). The output from
the RT-662/GRC is applied to RF DRIVE
connector 2A5J3 on the front panel. From here,
it is routed through connectors 2A5J1-A1, 2A-
1XA5-A1, 2A1A1XA8-A4, J1-A4, and P1 to
connector A1J1. From connector AlJ1, the rf
input signal is applied to an input bridge
(fig. 1-5). The input bridge algebraically sums
the rf input with an inverse feedback signal
that is proportional to the output from power
amplifier 2A1A1V1, 2A1A1V2. The inverse
feedback maintains the gain characteristics of
the AM-3349/GRC-106 relatively constant
over the entire range of transmitted frequen-
cies. It also increases the linearity, thereby re-
ducing the intermodulation, distortion.

b. The rf input is coupled by capacitor A1C1
to the primary of transformer A1T1, and cou-
pled by transformer action to the secondary of
transformer A1T1. Resistor A1R1 provides the
proper termination for the rf input signal. The
primary of transformer A1T1 is tuned by ca-
pacitor A1C1 and the secondary of transformer
A1T1 is tuned by capacitor A1C2, the inter-
electrode capacity Cgk, and the stray capacity
of the transformer. Both the primary and sec-
ondary windings of transformer A1T1 are tun-
ed to the geometric center (8 me) of the pass-
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Figure 1-5. Driver amplifier 2A8V 1, input bridge.

band. This provides a broadband tuned input
for operating frequencies between 2 and 30 me
and minimizes the vswr on the input line.

¢. The feedback signal from the plates of
power amplifier 2A1A1V1, 2A1A1V2 is ap-
plied to connector J1-Al (para 1-28), from
which it is applied to the junction of capacitors
A1C3 and C2. Normally, the feedback is 180°
out of phase with the rf input. The feedback
signal is divided by the capacitive divider arms
of the bridge: A1C3, A1C2 and C2, Cgk.
When the bridge is balanced, a very small por-
tion of the feedback signal appears across the
secondary of transformer A1T1, However, the
low reactance of capacitor A1C2 causes the rf
input signal at the secondary of transformer
A1T1 to appear between the grid of driver am-
plifier V1 and ground. This rf input signal is
algebraically summed with the feedback sig-
nal. The resultant signal (the net difference)
is coupled by capacitor A1C5 to the grid of
driver amplifier V1. Capacitor C2 is adjusted
for best bridge balance at the worst conditions
of Cex (30 me). Since the signal applied to
driver amplifier V1 is the difference between



two relatively large signals, it is evident that,
given a constant rf input, a small change in
feedback will produce a large change in the
signal applied to the grid of driver amplifier
V1. It is also evident that this change will, in,
effect, minimize the original change in the feed-
back signal as a result of the system gain. The
feedback signal is directly related to the input
by the gain factor of the AM-3349/GRC-106.
Therefore, moderate changes in the regulated
supply voltages resulting from temperature
variations, or changes in tube or component
characteristics that would normally have great
effect on the overall gain and sensitivity, will
be minimized.

d. The output from the input bridge is
raised in level by driver amplifier V1 and is
developed across 1 of 30 interstage tuned cir-
cuits, which for a part of turrent assembly 2A2.
These turned circuits are mounted on a motor-
driven turret and are automatically programed
into the circuit according to the operating fre-
quency (para 1-46). The output from the tune
circuit is applied to connectors J1-A2 and J1-
A3 for application to power amplifier 2A1A1-
V1, 2A1A1V2. Capacitor C6 is adjusted to com-
pensate for the input capacitance of power am-
plifier 2A1A1V1, 2A1A1V2 and the output
capacitance of driver amplifier V1. This pre-
vents mistuning to insure optimum power
transfer.

e. The 500-volt de output from the de-to-de
converter assembly (part of 2A5) is regulated
to 200 volts de by Zener diode 2A1A1VR3.
This regulated 200 volts de and the 27-volt de
primary power are used to develop the operat-
ing voltages for driver amplifier V1. The 27
volts dec, applied to pin 8 of connector J1, is
regulated to 15 volts de by Zener diode Al-
VR1 and applied across resistors A1R5 and
A1R6. A portion of this voltage is applied
through isolating resistor A1R2 to the grid of
driver amplifier V1 as a fixed bias. Driver am-
plifier V1 also develops a self-bias across resis-
tors A1R3 and A1R4. This combination of bias-
ing results in a cathode dc load line (on the
transfer characteristics) that has a very shal-
low slope with respect to using either the self-
biasing method or fixed-biasing method alone.
Therefore, changes in tube characteristics will
have only a minimum effect on the operating
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point of driver amplifier V1. Capacitors A1C6,
A1C7, and AL1C8 are rf bypass capacitors.
Capacitors A1C9 and A1C10 are audio bypass
capacitors, used to reduce intermodulation dis-
tortion when voice transmissions are being
made. The 200 volts dc present at pin 1 of con-
nector J1 is used as the plate supply for driver
amplifier V1 and is regulated to 164 volts dc
by Zener diodes VR1 and VR2 for use as the
sereen supply for driver amplifier V1.

1-28. Power Amplifier 2AT1A1V1, 2AT1A1V2
(fig. 4-27)

Note. Prefix all reference designators in this para-
graph with chassis reference designator 2Al, unless
otherwise specified.

a. Power amplifier A1V1, A1V2 amplifies
the output from driver amplifier 2A8V1 *to a
level of approximately 450 watts pep. for ap-
plication to the impedance-matching networks
in antenna coupler assembly 2A3. The output
from driver amplifier 2A8V1 is coupled by the
interstage tuned transformer (2A2A16 through
2A2A30) to the neutralization bridge (fig. 1-
6). The neutralization bridge is used to com-
pensate for the feedback between the output
and input of power amplifier A1V1, A1V2
through the interelectrode capacitance. One
leg of the bridge is composed of the two in-
terelectrode capacities Cpg and Cex. The other
leg of the bridge is composed of capacitors
A1C8, A1C4, and A1C24. Capacitor A1C4
is adjusted so that the voltage developed
across each leg of the bridge is equal in magni-
tude to (N — &, o,

AlC24 Cgk

A1C3 times A1C4 divided by A1C3 plus Al-
C4. Therefore, since the voltages in the two
legs are in phase with each other, the feedback
will be canceled and the input to the grids of
power amplifier A1V1, A1V2 will be the out-
put from driver amplifier 2A8V1. Resistor Al-
R8 provides the correct termination for the rf
input signal. The amount of feedback to driver
amplifier 2A8V1 is determined by capacitor
Al1C2.

b. The output from the neutralization bridge
is coupled by capacitors A1C5, A1C18, A1C6,
and A1C19 to the control grids of power ampli-
fier A1V1, A1V2. Power amplifier A1V1, Al-
V2 consists of two electron tubes connected in
parallel to raise the level of the output from
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Figure 1-6. Power amplifier 241A1V1, 2A1A1V2, neutralization bridge.

driver amplifier 2A8V1 to a level of 450 watts.
This rf output from power amplifier A1V1,
A1V2 is developed across 1 of 19 tuned trans-
formers mounted on motor-driven turret assem-
bly 2A2. The transformer in the circuit depends
on the frequency of the operating channel. The
automatic tuning system automatically switches
the correct transformer into the circuit (para
1-46). The required capacitance for tuning the
primary and secondary of the transformer used
is mounted on stator assembly 2A9. Capacitor
2A9C3 is adjusted so that at 80 me, capacitor
2A9C2D will exactly equal 90 micromicrofarads
(uuf). Capacitor A1C22 is adjusted to compen-
sate for the output capacity of power ampli-
fier A1V1, A1V2, The output from power am-
plifier A1V1, A1V2 is applied through con-
nectors 2A9J1B, 2A1XA9B, and 2A1P1 and
discriminator assembly 2A4 to the antenna cou-
pler (para 1-29).

c. The 2,400-volt dc output from de-to-de
converter assembly 2A5A2 is applied through
the primary of the transformer switched into
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the output circuit of power amplifier A1V1,
A1V2 to the plates of power amplifier A1V1,
A1V2. The screen voltage for power amplifier
A1V1, A1V2 is developed from the 500-volt
de output from de-to-de converter assembly
2A5A4. This 500 volts de is regulated to 400
volts de by Zener diodes A1VR1 and A1VR2.
The 500 volts de is also regulated to 200 volts
de by Zener diode A1VR3. This 200 volts de
is used as the required plate and screen supply
for driver amplifier 2A8V1. The bias for power
amplifier A1V1, A1V2 is developed from the
—100-volt dec output from de-to-ac inverter as-
sembly 2A6A1. This —100 volts dec is regulated
to a -40 volts de by Zener diodes A1A1VR2
and A1A1VR3. Potentiometer A1AIR5 is used
to adjust the amount of bias applied to tube
A1V2, and potentiometer A1A1R6 is used to
adjust the bias applied to tube A1V1. The ar-
rangement of Zener diodes A1A1VRZ2 and
A1AIVR3 and potentiometers A1AIR5 and
A1A1RSG is such that the bias to the two tubes
can be varied from -40 to —20 volts dc. The two



separate adjustments are used to insure that
both tubes are at the same operating point and
share the load during operation.

1-29. Antenna Coupler Assembly 2A3
(fig. 4-27)

Antenna coupler assembly 2A3 is a semi-
automatic, impedance-matching network con-
sisting of manually and automatically pro-
gramed parts. This network matches the im-
pedance of the system antenna to the 50-ochm
output impedance of power amplifier 2A1A1-
V1, 2A1A1V2, at the desired operating fre-
quency. Bandswiteh 2A3S1 is automatically
programed (para 1-40) to rough-tune the AM-
3349/GRC-106 so that it is within the tuning
range of the manually variable circuit (2A3L1,
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2A3C26). After antenna coupler assembly 2A3
is programed, ANT. LOAD control 2A3L1 is
adjusted so that power amplifier 2A1A1V1,
2A1A1V2 looks into an impedance of 50 ohms.
Capacitor 2A3C26 is adjusted so that the phase
angle of the impedance is zero. Therefore, after
tuning, power amplifier 2A1A1V1, 2A1A1V2
works into the desired resistive load of 50
ohms. Figure 1-7 illustrates impedance-match-
ing network configurations according to the
operating frequency. The rf power output ap-
plied through relay 2A5K1 .(energized when
transmitting) and switeh 2A585 to WHIP con-
nector 2A5J6 or 50 OHM LINE connector
2A5J5, depending on whether a whip or doub-
let antenna is being used. From the connector
being used, the power is connected to the an-
tenna for propagation.
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Figure 1-7. Antenna coupler assembly 2A3, bandswitching simplified circuits.

Section IX. POWER CONTROL AND PROTECTION FUNCTIONAL
CIRCUIT ANALYSIS FOR AMPLIFIER, RADIO FREQUENCY
AM-3349/GRC-106

Primary power for Amplifier, Radio Fre-
quency AM-3349/GRC-106 is the -+27 volts
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=3 vehicular supply. This 27-volt supply is ap-
plied to two power supply assemblies: de-to-ac
inverter assembly 2A6A1 and the de-to-de
converter assembly (part of 2A5)., These two



assemblies develop all voltages required inter-
nally, except the 27 volts de. The de-to-ac in-
verter assembly (para 1-81) produces outputs
of 6.3 volts ac, 128 volts ac, and —110 volts de.
The de-to-de converter assembly (para 1-32)
produces outputs of 2,400 volts dc and 500
volts de. This assembly is provided with over-
current (para 1-33) and undervoltage (para
1-34) protection.

1-31. Dc-to-Ac Inverter Assembly 2A6A1
(fig. 4-27)

Note. Prefix all reference designations in this para-
graph with de-to-ac inverter assembly reference
designation 2A6A1, unless otherwise specified.

a. The dec-to-ac inverter assembly -utilizes a
saturable-core transformer oscillator circuit to
develop a square-wave ac output from the 27-
volt de input. When Receiver-Transmitter, Ra-
dioc RT-662/GRC SERVICE SELECTOR
switch is at STAND BY or any operating
mode (AM, CW, FSK, SSB NSK) and Ampli-
fier, Radio Frequency AM-3349/GRC-106
PRIM. PWR. circuit breaker is at ON, 27 volts
dc is available at pins 3 and 4 of connector
P1 (para 1-44). This 27 volts de is applied to
pin 4 of transformer T1 and through current-
limiting resistor R1 to pin 1 of transformer T1
(fig. 4-27). From pin 4, 27 volts dc is applied
through primary winding 4-3 to the collector
of switch Q1 and through primary winding
4-5 to the collector of switch Q2. From pin 1,
27 volts dec is applied through feedback wind-
ing 1-2 and current-limiting resistor R2 to the
base of switch Q1 and through feedback wind-
ing 1-6 and current-limiting resistor R3 to the
base of switch Q2. These applications are simul-
taneous, and both transistors will be forward-
biased. However, due to the inherent differ-
ences in components and circuit unbalance, one
transistor will start conducting first. For pur-
poses of this discussion, assume the switch Q1
starts conducting first. :

b. When switct. Q1 starts conducting, the
voltage at pin 8 of transformer T1 will begin
to decrease. This will induce a voltage across
winding 4-3 with pin 4 positive and pin 3 neg-
ative, which will create a field through the
transformer core with the same polarity.
Therefore, since pin 1 of transformer T1 is
referenced to ground through diode CRI, the
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the polarity of the field ayound the
core will cause the level at pin 2 to
rise and the level at pin 6 to decrease.
As long as the level at pin 6 is decreasing (or
negative with respect to pin 1), switch Q2 will
be reverse-biased. As long as the level at pin
2 is increasing (or positive with respect to pin
1), switch Q1 will be driven toward saturation.
When switch Q1 reaches saturation, the volt-
age induced across winding 4-3 will stabilize.
This condition (Q1 saturated; Q2 cut off) will
continue until the transformer core reaches
saturation. At this point, the field around the
core will collapse. This will induce voltages in
the primary and feedback windings of opposite
polarity to that just described. Therefore, the
level at pin 2 will decrease and the level at pin
6 will increase. When the level at pin 2 de-
creases, switch Q1 is cut off. When the level
at pin 6 increases, switch Q2 is forward-biased
and starts conducting. When switch Q2 starts
conducting, the level at pin 5 decreases. The
voltage induced across winding 4-5 by this de-
crease is of the same polarity as that induced
by the collapsing field; therefore, a new field
is developed around the transformer core with
the same polarity. Since pin 1 of transformer
T1 is referenced to ground through diode CR1,
the level at pin 2 will continue to decrease,
holding switch Q1 cutoff, and the level at pin
6 will continue to increase, driving switch Q2
toward saturation. When switch Q2 reaches
saturation, the voltage induced across winding

4-5 will stabilize. This condition (Q1 cut off;
Q2 saturated) will continue until the core is
again saturated. At this time, the field will col-
lapse. Switch Q1 will be driven to saturation
and switch Q2 will be cut off. The oscillations
caused by this process produce a square-wave ac
output. The output is a square wave, because
a square hysteresis loop material is used in the
core of the transformers. The frequency of the
ac output, which is determined by the satura-
tion time of the transformer core, is approxi-
mately 400 cps. Any transients or spikes pro-
duced at the collector of either switch by the
instantaneous transfer from cutoff to satura-
tion are applied through either diode CR2 or

CR3 to Zener diode VR1. If these peaks exceed
68 volts, Zener diode VR1 will fire, shunting
the peaks to ground.
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c. There are three outputs from the de-to-ac
inverter assembly: 6.3 volts ac, 128 volts ac,
and -110 volts dc. The 6.3-volts ac, 400-cps
driver amplifier 2A8V1 filament supply is
developed across winding 7-8 and applied to
pins 5 and 6 of connector P1. The voltage
developed across winding 9-13 is applied across
bridge rectifier CR4, CR5, CR6, and CRT. The
—110-volt dc output from the bridge rectifier is
applied to pin 13 of connector Pl to be used
as the bias supply for power amplifier tubes
2A1A1V1 and 2A1A1V2. The voltage devel-
oped across winding 9-13 is also applied to
pins 1 and 2 and pins 9 and 10 of connector
Pl. From pins 1 and 2, the 400 ¢ps, 128 volts
ac is applied to the internal blower motor on
the main frame plenum. Pin 9 of connector P1
is connected to one side of the external blower
motor on the case. Winding 9-13 is tapped, and
this line is applied to pin 11 of connector P1.
Pins 10 and 11 of connector P1 are connected
to thermostat 2A6S1. Thermostat 2A6S51 is con-
nected to the other side of the external blower
motor. While the temperature in the case is
below 75°C, the voltage between pins 9 and
11 of connector P1 is applied to the external
blower motor. If the temperature in the case ex-
ceeds 75° C, the 128 volts ac between pins 9
and 10 of connector P1 is applied to the exter-
nal blower motor, which will increase its speed
to provide more airflow. Pins 7 and 8 of con-
nector P1 are jumpered to provide an interlock
so that if the de-to-ac inverter is disconnected,
the groundpath to standby relay 2A5A2K2 is
broken. Therefore, no power can be applied
to the power amplifier tube filaments, if de-to-
ac inverter 2A6A1 is disconnected.

1-32. Dc-to-Dc Converter Assembly
(Part of 2A5)

(fig. 4-27)

Note. Prefix all reference designations in this para-
graph with the front panel assembly reference designa-
tion 2A5, unless otherwise specified.

a. When Amplifier, Radio Frequency AM-
3349/GRC-106 PRIM, PWR. circuit breaker
2A2CB1 is set at ON and Receiver-Transmitter,
Radio RT-662/GRC SERVICE SELECTOR
switch is set at any operate setting (AM, CW,
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FSK, SSB NSK), 27 volts dec is applied to the
following poi_n’ts: switch Q1 collector, switch
A2Q2 collector, pins 4 and 7 of relay A2K2,
terminal A3E17, switch A6Q1 collector, pin 3
of relay A3K2, pin 4 of relay A3K3, capacitor
ATC8, and pin 1 of relay K1 (para 1-44).

b. The 27 volts dec at contact 4 of relay A2K2
is applied through contact 2 to charge capaci-
tor A6C1 while relay A2K2 is deenergized.
When the radio set is keyed, the keyline ground
is applied to pin N of CONTROL connector
J2, through contacts 5 and 1 of relay A3K3
(deenergized) to pin 8 of relay A2K2. Since
27 volts dc is applied to pin 7 of relay A2K2
(a above), the relay will energize. When relay
A2K2 is energized, the converter feedback
path is completed through contacts 1 and 6 of
relay A2K2 and capacitor A6C1 discharges
through contacts 2 and 5 of the relay, the paral-
lel combination of resistor A6R4 and resistor
AG6Rb5, and the base-emitter junction of switch
A6Q1., Twenty-seven, volts de is applied to the
collector of switch A6Q1 (a above); therefore,
when capacitor A6C1 discharges, switch A6Q1
is forward-biased and conducts. The conduction
of switch A6Ql causes current flow through
resistor A6R3 and the base-emitter junction of
switch A2Q2. Since 27 volts dc is applied
to the collector of switch A2Q2, the base circuit
starts a flow of collector current. When switch
A2Q2 starts condutting, the level at pin 8 of
transformer A2T1 will decrease. This will in-
duce a voltage across winding 2-3, which re-
sults in a voltage being induced across wind-
ing 8-10 of transformer A2T1. This voltage
is applied across pins 1 and 8 of transformer
A2T2 through contacts 1 and 6 of relay A2K2
(energized). The field developed as a result
of this voltage induces a voltage across the sec-
ondary of transformer A2T2 so that pin 4 is
positive and pin 5 is negative. The positive
level at pin 4 is applied to the base of switch
A2Q2, which drives switch A2Q2 into satura-
tion. The negative level at pin 6 holds switch
Q1 at cutoff. When switch A2Q2 reaches sat-
uration, the voltages induced in the wvarious
windings stabilizes until the core of transform-
er A2T2 is saturated. At this time, the field
around transformer A2T2 collapses; the
polarities at pin 4 and 6 reverse, switch
A2Q2 is cut off, switch Q1 1is driven



into saturation, and the process is re-
peated in essentially the same way as described
for the de-to-ac inverter assembly (para 1-31).
In this way, a square-wave ac output is devel-
loped at the secondaries of transformer A2T1.

¢. There are three outputs from transformer
A2T1. The signal across winding 8-10 is the
feedback signal applied to transformer A2T2.
The signal across winding 6-7 is rectified by
bridge rectifier A4CR1, A4CR2, A4CR3 and
A4CR4. The resulting 500 volts dc is applied
to pin 1 of connector J1 to be used as the
plate and secreen grid supply for driver ampli-
fier 2A8V1 and the screen grid supply for
power amplifier 2A1A1V1, 2A1A1V2, A rep-
resentative portion of this voltage is applied
to the front panel TEST METER circuit (para
1-41). The signal across winding 4-5 is recti-
fied by bridge rectifier unit A2CR6, and the re-
sulting 2,400 volts dec is applied to pin A4 of
connector J1 to be used as the plate supply
for power amplifier tubes 2A1A1V1 and 2A-
1A1V2. A representative portion of this volt-
age is applied to the front panel TEST METER
circuit (para 1-41). The power amplifier (pa.)
plate current flows through resistor ASR1, and
the resultant voltage drop is applied to the
front panel TEST METER circuit to provide an,
indication of pa. plate current when desired
(para 1-41).

d. When the AN/GRC-106 is unkeyed,
the feedback path through contacts 1 and 6 of
relay A2K2 is broken and the oscillations stop.
At this time, 27 volts de is applied through
contacts 4 and 2 of relay A2K2 to capacitor
ABC1. Capacitor A6C1 will recharge to the sup-
ply voltage, and when the AN/GRC-106 is
keyed again, the process described in b above
is repeated.

1-33 Overcurrent Protection Circuit
(fig. 4-27)

Note. Prefix all reference designations in this para-
groph with front panel assembly reference designa-
tion 2A5 unless otherwise specified.

a. The' de-to-de converter assembly is pro-
vided with an overcurrent protection circuit
that will turn off the de-to-de converter when
ever the power amplifier tubes draw plate cur-
rent in excess of approximately 450 milliam-
peres (ma) for approximately 200
milliseconds (ms).
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b. When the radio set is keyed, the ground
keyline is applied through contacts 5 and 1
of relay A3K3 (deenergized) to pin 3 of relay
A2K2 to start de-to-de converter (para 1-32b).
If power amplifier 2A1A1V1, 2A1A1V2 draws
excess plate current, relay A3K1, which is in
the plate current return path, will be ener-
gized. When relay A3K1 is energized, the
20-volt dc output from regulator A3VRI1 is
applied through contacts 2 and 5 of the relay
and feedthrough capacitor A7C5 to the com-
bination of resistor ATR7 and capacitor A7C14.
The time constant of this rc combination is such
that after approximately 40 ms, the charge on
capacitor A7C14 will exceed 10 volts de. This
will cause Zener diode ATVR3 to fire. When
Zener diode A7TVR3 conducts, current flows
through resistor ATRS8. This current flow cre-
ates a positive potential across resistor ATRS.
This potential is applied to silicone-controlled
rectifier (scr) ATQ2 to fire it. Since the coil of
relay A3K3 is apart of the conduction path for
ser ATQ2, when the positive potential is applied
to ser A7Q2 and the ser conducts, relay A3K3
is energized. When relay A3K3 is energized,
the ground keyline to relay A2K2 (above) is
broken, which deenergizs relay A2K2. When
relay A2K2 is deenergized, the feedback path
from transformer A2T1 to transformer A2T2
is opened, which turns off the dc-to-de con-
verter assembly.

¢. This condition in b above will continue
until the AN/GRC-106 is reset (conduction
path for ser A7Q2 broken) by switching
TUNE-OPERATE switch S6 from one position
to the other. This will turn off secr A7Q2; re-
lay A3K3 will deenergized; and the ground
keyline will again be completed.

1-34. Undervoltage Protection Circuit
(fig. 4-27)

Note. Prefix all reference designations in this para-
graph with front panel assembly reference designation
2A5, unless otherwise specified.

a. The de-to-dc converter assembly is pro-
vided with an undervoltage protection circuit
that will turn off the de-to-de converter when-
ever the output voltage from the de-to-de con-
verter is below a predetermined level.

b. While the dec-to-de converter assembly is
turned off, no feedback voltage is at pins 1 and
3 of transformer A2T2, no signal is applied to
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the cathode of Zener diode A7TVR2, and the
cathode of Zener diode ATVRI1 is held essen-
tielly at ground through contacts 8 and 6 of re-
lay A2K2 and winding 2-3 of transformer A2-
T2. When the AN/GRC-106 is keyed, the dec-
to-de converter assembly is turned on (para 1-
32b). The feedback signal is detected by diodes
A3CR1 and A3CR2, and the resultant output is
applied through isolating resistor A3CR1 and
A3CR2, and the resultant output is applied
through isolating resistor A3R1 and feed-
through capacitor ATC3 to the cathode of
Zener diode ATVR2., Under normal operation,
the level at the cathode of Zener diode ATVR2
is of sufficient amplitude to fire Zener diode
ATVR2 (within approximately 30 milliseconds
from the instant the de-to-de converter is key-
ed). This will supply enough current through
the base-emitter junction of switch A7Q1 to
keep switch A7Ql conducting in saturation.
Since the coil of relay A3K2 is in the conduc-
tion path for switch A7Q1, when switch A7Q1
is saturated, relay A3K2 is energized. This con-
dition will continue as long as the operation
of the de-to-de converter assembly is normal.
- ¢. When the radio set is keyed and the de-
to-de converter assembly is turned on (para
1-32b), the ground at the junction of resistors
ATR1 and ATR2 is removed (contacts 6 and 8
of relay A2K2 opened). The 20-volt output
from i1egulator A3VR1 is then applied to the re

combination, of resistors ATR1 and ATR2 and
capacitor A7C10. The time constant for this
rc combination is such that after 130 ms, the
charge on capacitor ATC10 will reach 10 volts.
This will cause Zener diode ATVR1 to conduct.
However, as long as relay A3K2 is energized
(b above), there is no conduction path for
Zener diode ATVRI.

d. If the output voltage from the de-to-de
converter assembly should decrease, the feed-
back voltage will also decrease. If the voltage
at capacitor A7TC3 drops below approximately
10 volts, Zener diode A7VR2 will stop conduct-
ing. Therefore, the base-to-emitter junction of
switch A7Q1 will be reverse-biased and stop
conducting. Diode A7TCR1 in the emitter cir-
cuit of switch A7Q1 provides reverse biasing
to hold switch A7Q1 nonconducting when
Zener diode ATVR2 is not conducting. At this
time, relay A3K2 is deenergized, and a conduc-
tion path is provided for Zener diode ATVR1
(¢ above) through feedthrough capacitor AT-
C6, contacts 1 and 5 of relay A3K2, feed-
through capacitor A7C4, inductor A7L1, and
resistor ATR8. This fires scr ATQ2 and the de-
to-de converter assembly is turned off as de-
scribed in paragraph 1-33b. Normal operation
can be resumed, after the faulty condition is re-
paired, by resetting the AN/GRC-106 as de-
scribed in paragraph 1-33c.

Section X. OPERATIONAL CONTROL FUNCTIONAL CIRCUIT
ANALYSIS OF AMPLIFIER, RADIO FREQUENCY AM-3349/GRC-106

1-35. General
(fig. 4-27)

a. The operational control circuits of Am-
plifier, Radio Frequency AM-3349/GRC-106
provide the following control functions: de-
tection of phase difference between the rf out-
put voltage and current for fine tuning; de-
tection of magnitude difference between the
rf output voltage and current for fine tuning;
generation of the operate automatic level con-
trol signal; generation of the tune automatic
level control signal; coding required 'to rough-
tune the impedance-matching networks in an-
tenna coupler assembly 2A3; and metering to
monitor the important parameters of the cir-
cuits. Paragraph 1-36 through 1-41 provide a
detailed description of these circuits.
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b. The two discriminator circuits enable the
AM-3349/GRC-106 to be fine-tuned to provide
a 50-ohm pure resistive load for the output
transformers of power amplifier 2A1A1V1,
2A1A1V2, This provides maximum rf power
output and maximum efficiency to prevent
overdissipation.

1-36. Tune Discriminator 2A4A1
(Meter 2A5M2)

a. When the AM-3349/GRC-106 is correct-
ly tuned (50-ohm resistive load), the rf output
voltage and current are in, phase with each
other. When the output load is reactive, tune
discriminator 2A4A1 detects the resulting
phase angle between the rf output voltage and
current and produces a dc voltage proportional



to the phase difference, This de voltage is ap-
plied to meter 2A5M2 on the front panel to
provide a relative indication of the magnitude
of phase difference for fine tuning.

Note. Prefix all reference designators in the follow-
ing subparagraphs with phase discriminator reference
designator 2A4A1, unless otherwise specified.

b. The rf output from power amplifier
2A1A1V1, 2A1A1V2 is applied to connector
2A1P1 (para 1-28), from which it is applied
through connectors 2A4J1 and 2A4P1 to con-
nector J1. This cable passes through toroidal
transformer T1. Since toroidal transformer T1
is center-tapped, the rf output current will in-
duce a voltage in each half of the winding.
These voltages, designated E1 and E2, will be
of equal magnitude, 90° out of phase with the
rf output current, and 180° out of phase with
each other. The rf output voltage is sampled
across a capacitance voltage divider consisting
of capacitors C4 and C1. This voltage, which is
vectorially in phase with the rf output voltage,
is applied to the center tap of toroidal trans-
former T1. The vectoral summation, of the sam-
pled voltage (Es) and induced voltage E1 is
detected by diode CR1, producing a de voltage
EYl’ at the cathode of diode CR1. Similarly, the
vectoral summation of Es and E2 is detected by
diode CR2, producing a dc voltage E2’ at the
cathode of diode CR2. Voltage E1’ is applied
through pin 1 of connectors 2A4J2 and 2A1P2,
pin 28 of connectors 2A1XA5 and 2A5J1, and
resistor 2A5A5R8 to one side of ANT. TUNE
meter 2A5M2. Voltage E2’ is applied through
pin 7 of connectors 2A4J2 and 2A1P2 and pin
29 of connectors 2A1XA5 and 2A5J1 to the
other side of ANT. TUNE meter 2A5M2.

¢. If the impedance of the rf output line is
resistive, the rf output voltage and current will
be in phase. Therefore, the two vectoral sum-
mations will zesult in E1’ and E2’ being equal
((a), fig. 1-8), and there will be no difference
in voltage across ANT. TUNE meter 2A5M2.
The meter will then, indicate center scale, 0°
phase difference between the rf output voltage
and current. If the impedance of the rf output
line is inductive, the rf output current will lag
the rf output voltage by some angle @. There-
fore, as shown in (b), figure 1-8, E1’ will be
greater than E2’) causing ANT. TUNE meter
2A5M2 to deflect to the left of center. The de-
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gree of deflection will be proportional to the
phase difference between, the rf output current
and voltage. If the impedance of the rf output
line is capacitive, the rf output current will
lead the rf output voltage by some angle @.
Therefore, as shown in (c), figure 1-8, E1’ will
be less than E2’, causing ANT. TUNE meter
2A5M2 to deflect to the right of center. The
degree of deflection will be proportional to the
phase difference between the rf output voltage
and current, The phase angle is corrected by
varying the value of capacitor 2A3C26 (para
1-34), when TUNE-OPERATE switch 2A5S6
is set at TUNE. When TUNE-OPERATE
switch 2A5S6 is set at TUNE, E1’ is applied
through contacts C2 and 4 of switch 2A5S6.
This path changes the sensitivity of meter
2A5M2 by bypassing resistor 2A5A5RS,.

d. Inductor L1 provides a de return for ca-
pacitors C1 and C4. The values of these com-
ponents are such that they are not frequency-
sensitive within the operating passband of the
AM-3349/GRC-106. Capacitors C2 and C3 are
rf bypasses. Resistors R1 and R2 provide a de
path for diodes CR1 and CR2, respectively. Re-
sistor R3 is an equalizing resistor to make the
dc output from the phase discriminator the
same as the output from the load discriminator
(para 1-37). Capacitor 2A5C5 bypasses
any rf present in the meter voltage
around meter 2ASM2.

1-37. Load Discriminater 2A4A2
(fig. 4-27)

a. When Amplifier; Radio Frequency AM-
3349/GRC-106 is correctly loaded (50-—ohm
impedance), the rf output voltage and current
are of the correct magnitude to produce an out-
put of 400, watts pep. If the load for the AM-
3349/GRC-106 is greater or less than 50 ohms,
the rf output voltage and current will no longer
be of the correct magnitude to produce a 400-
watt pep. output, This difference in magnitude
is detected by the load discriminator, which
produces a dc output proportional to the differ-
ence. The resulting dc voltage is applied to
ANT. LOAD meter 2A5M3 on the front
panel to provide a relative indication of this
difference in magnitude for fine tuning.
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E RF OUT

E2

(a) ZL =RESISTIVE.
I RF OUT IN PHASE WITH
E RF OUT. EI'=E2!

(b) ZL=INDUCTIVE.
I RF OUT LAGS E RF OUT
BY ANGLE ,EI'>E2'

E RF OUT

ERFOUT

(c) ZL=CAPACITIVE.
I RFOUT LEADS E RF OUT
BY ANGLE ¢.El'<E2',

E RFOUT =RF OUTPUT VOLTAGE

I RF QUT =RF OUTPUT CURRENT

ZL OUT=RF OUTPUT IMPEDANCE
ES=SAMPLED PORTION OF E RF OUT
El'=VOLTAGE AT CATHODE OF DIODE CRI

£2'=VOLTAGE AT CATHODE OF DIODE CR2
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Figure 1-8. Phase discriminator 2A4A1, vector diagram.

Note. Prefix all reference designators in this para-
graph with load disecriminator reference disignator
2A4AK2, unless otherwise specified.

b. The rf output from power amplifier 2A-
1A1V1, 2A1A1V2 is applied through tune dis-
criminator 2A4A1 (para 1-36) to connector
2A4A1J4. From this point, the power output
is connected through connector P1 and the
load discriminator to connector J1. The cur-
rent flow in this line induces a voltage in
toroidal transformer T1. This induced voltage
is «detected by diode CR2, producing a de volt-
age, which is applied through pin 2 of connec-
tors 2A4J2 and 2A1P2, pin 30 of connectors
2A1XA5 and 2A5J1, to one side of ANT.
LOAD meter 2A5M3. The rf output voltage is
sampled by capacitive divider C1, C2 and de-
tected by diode CR1 to produce a dc voltage,
which is applied through pin 8 of connectors
2A4J2 and 2A1P2, pin 31 of connectors 2A1-
XA5 and 2A5J1, and resistor 2A5A5RT to the
other side of ANT. LOAD meter 2A5MS3.
When the impedance of the rf output line equals
50 ohms, capacitor C1 is adjusted so that the
voltage at pin 8 of connector 2A4J2 is equal in
magnitude to the voltage at pin 2 of connector
2A4J2. If the load impedance differs from the
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desired 50 ohms, the voltages at pins 8 and 2
of connector 2A4J2 will differ. The amount of
difference will be proportional to the degree of
variation from 50 ohms. These two voltages will
cause ANT. LOAD meter 2A5M3 to deflect
either right or left from center scale, indicating
that the load must be decreased or increased to
reach the 50-ohm balance point. The load is
varied by varying the value of inductor 2A3L1
para 1-3), when TUNE-OPERATE switch
2A586 is set at TUNE. When TUNE-OPER-
ATE switch 2A5S56 is set at TUNE, the voltage
at pin 2 of connector 2A4J2 is applied through
contacts C3 and 6 of switch 2A5S6. This new
path changes the sensitivity of ANT. LOAD
meter 2A5M3 by passing resistor 2A5A5RT.

c. Resistog' R1 provides a de return for ca-
pacitors C1 and C2. Resistor R3 is a swamping
resistor for toroidal transformer T1 to mini-
mize the effects of frequency variations. Capa-
citors 3 and C4 are rf bypassers. Resistors R2
and R4 provide a de path for diodes CR1 and
CR2, respectively. Capacitor 2A5C6
bypasses any rf present in the voltage
applied to meter 2A45M3.



1-38. Operate Automatic Level Control
Signal Generation

(fig. 4-27)

a. The output from the AM-3349/GRC-106
is sampled and detected to provide a dc signal
to Receiver-Transmitter, Radio RT-662/GRC
10 control the output from the RT-662/GRC
(para 1-6 and 1-43). The output from power
amplifier 2A1A1V1, 2A1A1V2 is applied
through the tune discriminator (para 1-36) and
load discriminator (para 1-37) to connector
2A4A3P1, from which it is applied through
connectors 2A4A3J1, 2A4P3, and 2A3J2 to
the impedance-matching networks in antenna
coupler assembly 2A3 (para 1-29).

Note. Prefix all reference designators in this para-
graph with operate ale circuit reference designator
2A4A3, unless otherwise specified.

b. The power on the 50—ohm line is sam-
pled across capacitive divider C1, C2. This
sampled voltage is detected by diode CR1, fil-
tered by capacitor C3, and used to drive emit-
ter follower Q1. The output from emitter fol-
lower Q1 is applied through connectors 2A4J2-
Al, 2A1P2-A1, 2A1XA5-A3, 2A5J1-A3, feed-
through capacitor 2A5A1C18, and pi-section
filter 2A5A1A2C8, 2A5A1A2L6, 2A5A1A2C6,
to pin C of CONTROL connector 2A5J2 for
connection to the RT-662/GRC (paras 1-6 and
1-43). The output from emitter follower Q1 is
also sampled across resistive divider R3, RS,
and applied to pin 10 of connector 2A4J2, from
which it is applied to TEST METER. 2A5M1
(when TEST METER switch is set at POWER
OUT) to provide a relative indication of the
power output from the AM-3349/GRC-106
(para 1-41).

¢. Resistor R1 provides a discharge path for
capacitors C1 and C2. Resistor R2 provides a
de path to ground for detector CR1. Capaci-
tors C4 and C5 are rf bypasses. Capacitor C6
is an audio bypass to remove all ac from the
dc voltage applied to the TEST METER. Emit-
ter follower Q1 is used to isolate the detector

from the circuits in the RT-662/GRC.
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1-39. Tune Automatic Level Control Signal
Generation
(fig. 4-27)

a. The input to power amplifier 2A1A1V1,
2A1A1V2 is detected and applied to Receiver-
Transmitter, Radio RT-662/GRC when the
TUNE-OPERATE switch is set at TUNE. This
voltage is used in addition to the operate ale
signal to provide the additional control over
the RT-662/GRC required for tuning.

Note. Prefix all reference designators in this para-
graph with reference designator 2A1A1A1, unless
otherwise noted.

b. The input to the grids of power ampli-
fier 2A1A1V1, 2A1A1V2 is applied to a
shunt detector circuit. When the signal goes
positive, capacitor C1 will charge to nearly the
peak value of the applied signal through the
low impedance of diode CR1.. On the positive
porticn of the signal, diode CR1 will be re-
verse-biased, causing capacitor C1 to discharge
through resistors R10 and R11 and thermistor
RT1. The discharge time constant is such that
a modulated de signal is applied to the base of
emitter follower Q2. Emitter followers Q1 and

Q2 are used to provide a high-impedance load

for the shunt detector circuit and a low-imped-
ance output to the RT-662/GRC. The output
from emitter follower Q1 is applied through
pin 25 of connectors 2A1XA5 and 2A5J1 and
contacts 8 and 4 of TUNE-OPERATE switch
2A586 (TUNE position) to pin B of CONTROL
connector 2A5J2 for application to the RT-662/
GRC (para 1-43).

¢. Thermistor RT1 provides temperature
compensation for the drive to emitter follower
Q2. Capacitor C2 is an rf bypass Resistor 2A1A-
1R7 provides a dc return for the tune ale cir-
cuit.

1-40. Tuning of Antenna Coupler
Assembly 2A3
(fig. 4-4)

Note. Prefix all reference designations used in a
through d below with unit reference number 2.

a. General. When the interunit tuning cycle
is completed (para 1-46), switches A2S4 and
A2S5 will be positioned according to the me
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frequency setting for which the units are to be
tuned. These switches provide coding informa-
tion for programing the antenna coupler assem-
bly for the frequency band in use. The chart
in figure 4-4 provides a listing of the 30 tuning
pusitions of these switches and their corres-
ponding me passband. Whip coding switch A2-
S4 generates the coding information to position
capacitor A3C27 and bandswitch A3S1 when a
whip antenna is being used, The 50—ohm line
coding switch, A2S5, generates the coding in-
formation to position capacitor A3C27 and
bandswitch A3S1, when a doublet antenna
(50-ohm line) is being used. As shown, the
unit is tuned for position 1 (2.0 to 2.5 me).
Assume that the operating frequency is
changed (at Receiver-Transmitter, Radio RT6-
62/GRC) to 26.xxx mc The interunit tuning
will be accomplished and will set switches A2S4
and A285 at 13, These switches will then func-
tion to program the antenna coupler assembly
for this new frequency. The programing pro-
vides the configuration according to the operat-
ing frequency as shown on figure 1-7. The fol-
lowing subparagraphs provide a detailed de-
sceription of the programing necessary to ob-
tain the configuration for the operating fre-
quency for various types of antennas.

b. Whip Antenna Programming. When us-
ing a 15-foot whip antenna, whip coding switch
A254 will program bandswitch A3S1 and ca-
pacitor A3C27. A detailed description of how
this program is accomplished is given in (1)
and (2) below.

(1) Bandswitch A38S1 positioning. When
switch A5S5 connects WHIP connec-
tor ABJ6 into the circuit, it mechani-
cally positions microswitch A5S4. A
ground from microswitch A5S4 is ap-
plied through pin 17 of connectors
A5J1 and A1XA5 and pin 85 of con-
nectors A1XA2 and A2J1 to the com-
mon contact of switch ABS4. This
ground is applied through contact 13
(corresponding to position 13) of
switch A2S4 to pin 9 of connector
A2J1, which mates with pin 9 of con-
nector A1XA2 A groundpath is then
established through pin 8 of connec-
tors A1XA83 and A3J1, feedthrough
capacitor A3C19, contact 10 of switch
A3S2, contact 4 of switch A3S2, feed-
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(2)

.Capacitor

through capacitor A3C23, pin 23 of
connectors A3J1 and A1XA3, and
pin 2 of connectors ALA1XA7 and
ATJ1 to pin 3 of bandswitch motor re-
lay ATK3. Since 27 volts dc is applied
to pin 7 of bandswitch motor relay
ATK3, bandswitch motor relay A7TK3
will energize and apply 27 volts de
(para 1-44d(1)) through contacts 1
and 6 of relay ATKS3, pin 3 of connec-
tors A7TJ1 and A1A1XA7, pin 22 of
connectors A1XA3 and A8J1, and
feedthrough capacitor A3C22 to mo-
tor A3B2. Since ithe other side of mo-
tor A3B2 is grounded, it will rotate,
turning rf bandswitch coding switch
A3S2 and the cam of switch A3S1 un-
itil the notech of the wiper of switch
A3S2 aligns with contact 10, This will
then break the groundpath to pin 3 of
bandswitch motor relay ATK3, caus-
ing it to deenergize. Ground will be
connected (in place of 27 volts de)
to motor A3B2 through contacts 8
and 6 of bandswitch motor relay
ATK3., Motor A3B2 is then dynami-
cally braked. With the antenna con-
nected to WHIP connector A5J6, the
rf bandswitch coding will vary,
depending on frequency.

A8C27 positioning. As-
suming that the interunit tuning has
placed switch A2S4 at position 13 (e
above), there would be no ground-
path. Using another example, such as
position 12 (19.xxx me), a ground-
path will be produced as follows:
ground ((1) above) is connected
from the common contact of switch
A2S4 through contact 12 of switch
A254 to pin 20 of connector A2J1,
which mates with pin 20 of connector
A1XA2. The ground is then connect-
ed through pin 18 of connectors A2-
XAS3 and A3J1, feedthrough capacitor
A3C13,and contact 9 of switch A3S3
to contact 20 of switch A3S3. Contact
20 of switch A3S3 conneats the ground
through feedthrough capacitor A3C12,
pin 12 of connectors A3J1 and A1X-
A3, and pin 9 of connectors Al1Al-
XAT and A7J1 to pin 8 of capacitor



motor relay ATK2. Since 27 volts dc
is connected to pin 7, capacitor motor
relay ATK2 will energize and apply
27 volts de (para 1-44d(1)) through
contacts 1 and 6 of relay ATK2, pin
1 of connectors A7TJ1 and A1A1XAT,
pin 14 of connectors A1XA3 and A3-
J1, and feedthrough capacitor A3C14
to motor A3B1, Since the other side of
motor A8BI is grounded, it energizes
and rotates switch A3S3 and capacitor
A3C27. Capacitor A3C27 is only in the
circuit, however, when bandswitch A3-
S1 is in position 6 (d below). When
the wiper notch of switch A3S3 is
aligned with contact 9, the ground-
path is broken and capacitor motor
relay ATK2 deenergizes. Motor A3B1
is then dynamically braked by a
ground (instead of 27 volts dec) con-
nected from contact 8 of capacitor
motor relay ATK2 through contact 6,
pin 1 of connectors A7J1 and A1Al-
XAT, pin 14 of connectors A1XA3
and A8J1, and feedthrough capacitor
A3C14.

¢. Doublet (50-Ohm Line) Antenna Posi-
tioning. When using a doublet antenna, switch
A3S2 will program bandswitch A3S1, and 50-
ohm line switch A2S5 will program capacitor
A3C27. Subparagraphs (1) and (2) below pro-
vide a detailed description of how this program-
ing is accomplished.

(1) Bandswitch A3S1 positioning. When
the antenna is connected to 50 OHM
LINE connector ABJ5, the ground-
path to switch A2S4 from switch Ab5-
S4 (b(1) above) is broken. A new
groundpath is then applied from
switch A5S4 through pin 18 of con-
nectors A5J1 and A1XA5, pin 37 of
connectors A1XA2 and A2J1, diode
A2A31CR1, pin 27 of connectors A2-
J1 and A1XA2, pin 1 of connectors
A1XA3 and A3J1, and feedthrough
capacitor A3C1 to contact 14 of switch
A3S2. The motor is energized as
stated in b (1) above and turns
switch A3S2 until the wiper notch is
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aligned with contact 14, bf'eaking the
groundpath. This setting of band-
switch A3S1 is then used for all fre-
quencies.

(2) Capacitor A3C27 positioning.  As-
suming that the interunit tuning has
positioned switch A2S5 to position 13
(e above) and that switch A5S4 is
connected to 50 OHM LINE connec-
tor A5J5, the groundpath is as fol-
lows: a ground is connected from the
common contact of switch A2S5
through contact 18, pin 30 of connec-
tors A2J1 and A1XA2, pin 10 of con-
nectors A1XA3 and A3J1, and feed-
through capacitor A3C10 to contact 7
of switch A3S3. Contact 20 of switch
A383 then connects ground to pin 3
of capacitor motor relay ATK2, which
energizes and in turn energizes mo-
tor A3B1 (b(1) above). Motor A3B1
rotates switch A3S3 and capacitor A3-
C27 until the wiper notch of switch
A381 is aligned with contact 7, caus-
ing the groundpath to be broken.
Capacitor motor relay ATK2 then de-
energizes and motor A3B1 is dynami-
cally braked (b(1) above).

d. Programmed Configuration. The band-
switching accomplished in b and ¢ above results

in the setting of bandswitch AS1 and capacitor
A3C27. Bandswitch A3S1 selects either a tap
on inductor A3L2, the short (position 4), or
capacitor A3C27, depending on the frequency
and the antenna used. The cam is used to apply
a short across inductor A3L2 at the various
frequencies where it is not used. The settings
of A3S1, A3L1, and A3C26 result in the proper
rough tuning of the antenna to the AM-3349/
GRC=106 for the desired operating frequencies.
The AM-3349/GRC-106 is then fine-tuned,
using the ANT. TUNE and ANT. LOAD con-
trols (paras 1-86 and 1-37). Figure 1-7 illus-
trates the bandswitching configurations for
the various operating frequencies of Radio Set
AN/GRC-106.
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1-41. TEST METER 2A5M1
(fig. 4-27)

Note. Unless vtherwise specified, prefix all refer-
ence designations in this paragraph with front panel
assembly designator 2Ab.

a. General. TEST METER M1, in conjunc-
tion with TEST METER switch S2, permits
monitoring of the critical circuit parameters of
Amplifier, Radio Frequency AM-3349/GRC-
106. Subparagraphs b through % below describe
in detail the parameter to be monitored.

b. Primary Voltage. When the SERVICE
SELECTOR switch on Receiver-Transmitter,
Radio RT-662/GRC is set at any operate posi-
tion (SSB NSK, AM, CW, FSK) and the AM-
3349/GRC-106 PRIM. PWR. switch (A2CB1)
is set at ON, the 27-volt dc primary power is
applied to contact 4 of relay A2K1 from PRIM.
POWER connector J7. Also at this time,
ground is applied to pin 1 of relay A2Kl1
from pin NN of CONTROL connector J2. There-
fore, relay A2K1 energizes, and the 27 volts
dc at contact 2 is applied through pin 5 of con-
nectors J1 and 2A1XA5 and pin 6 of connect-
ors 2A1A1X47 and 2A7J1 to contacts X1
and A2 of time-delay relay 2ATK4, After 60
seconds, time-delay relay 2ATK4 applies the 27
volts de through contacts A2 and Al to pin 7
of operate relay AZ7K5, which energizes, due
to the ground on pin 8 from pin P of CON-
TROL connector J2, At this time, the 27 volts
de is applied from contact A2 of time-delay re-
lay 2ATK4, through contacts 1 and 6 of operate
relay 2ATK5, pin 15 of connectors 2A7J1 and
2A1A1CX7, pin 24 of connectors 2A1XA5
and J1, and resistors A5R2 to contact 1 of
TEST METER switch S2B. Therefore, when
TEST METER switch S2 is set at PRIM.
VOLT, TEST METER M1 and resistor A5R2
are connected across the 27-volt de supply
through contacts 1 and 10 of sections A and

B of switech S2. Resistor ASR2 establishes the

sensitivity for TEST METER M1 when mea-
suring the 27-volt de¢ primary power.

e. Low-Voltage Power Supply. The 500-volt
dc output from the de-to-de converter assembly
(part of 2A5) is developed across voltage divid-
er consisting of A4R1, A4R2, A4R3, and A4R5.
When TEST METER switch S2 is set at LOW
VOLT, the low-voltage output is sampled across
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resistor A4R5, and a proportional amount is
connected to meter M1 through contacts 2 and
10 of TEST METER switch S2, sections A and
B. Resistor A4R4 establishes the sensitivity
for TEST METER M1 when measuring the
500-volt de output.

d. High-Voltage Power Supply. The bleeder
circuit for the 2,400-volts de output from de-to-
de converter assembly A2 consists of resistors
A2R3 (sections A through D) which are con-
nected between the output positive side of
diode package A2CR6 and the return negative
side of diode package A2CR6, When TEST
METER switch S2 is set at HIGH VOLT, the
high voltage output is sampled across resistor
A2R3D, and this proportional amount is con-
nected to TEST METER M1 through contacts
3 and 10 of TEST METER switch, sections A
and B. Resistor A5R6 establishes the sensiti-
vity for TEST METER M1 when measuring
the 2,400-volt dc output.

e. Driver Tube 248V1 Plate Current. When
TEST METER switch S2 is set at DRIVER
CUR., TEST METER switch S2 connects TEST
METER M1 between the cathode of driver am-
plifier 2A8V1 and ground, through resistor
2A8A1RS, pin 4 of connectors 2A8J1 and 2A-
1A1XA8, pin 27 of connectors 2A1XA5 and
J1 and contacts 4 and 10 of sections A and B
of TEST METER switch S2. The meter then
provides an indication of the amount of self-
bias developed across resistors 2A8A1R3 and
2A8A1R4, or the amount of plate current. Re-
sistor 2A8A1R8 establishes the sensitivity for
TEST METER M1 when measuring the plate
current of driver tube 2A8V1.

f. Drive to Grids of Power Amplifier
2A1A1V1, 2A1A1V2. When TEST METER
switch S2 is set at GRID DRIVE, TEST ME-
TER M1 is connected to the tune ale output
from emitter follower 2A1A1A1Q1 through
pin 25 of connectors 2A1XA5 and J1, resistor
ABR5 and contacts 5 and 10 of TEST METER
switch S2. This output is directly proportional
to the grid.drive applied to power amplifier
2A1A1V1, 2A1A1V2 (para 1-39). Resistor A5-
R5 establishes the sensitivity for TEST ME-
TER M1 when measuring the drive to the grids
of power amplifier 2A1A1V1, 2A1A1V2,



9. Power Amplifier 241A1V1, 24A1A1V2
Plate Current. The return path for power am-
plifier 2A1A1V1, 2A1A1V2 plate current is
through resistor A5R1 and the coil of overcur-
rent sensing relay A3K1 to the negative side
of diode package A2CR6. When TEST ME-
TER switch S2 is set at PA. CUR., TEST ME-
TER M1 is connected across resistor A5RI.
The voltage drop across resistor A5R1 is ap-
plied through resistor AS5R3 and contacts 6
and 10 of TEST METER switch S2, sections
A and B. Resistor A5R3 establishes the sensi-
tivity of TEST METER M1 when measuring
the plate current of power amplifier 2A1A
1V1, 2A1A1V2. When setting the quiescent
operating point for power amplifier 2A1A1V1,
2A1A1V2, pa. idle current switch S1 is de-

Section XI.
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pressed, This action parallels resistor A5R4
with resistor A5R3 to change the sensitivity of
TEST METER M1.

h. Power Output From Power Amplifier
2A1A1V1, 2A1A1V2. The output from the
operate alc circuit is sampled across resistors
2A4A3R3 and 2A4A3R6 (para 1-38). When
TEST METER switch S2 is set at POWER
OUT, the sampled output from voltage divider
2A4A3R3, 2A4A3R6 is connected through pin
10 of connectors 2A4J2 and A1PS3, pin 32 of
connectors 2A1XA5 and J1, and across TEST
METER M1 through contacts 7 and 10 of
TEST METER switch S2. This voltage is di-
rectly proportional to the power output from
the AM-3349/GRC-106.

FUNCTIONAL DESCRIPTION OF INTERUNIT CIRCUIT

DETAILS

1-42. General

The interunit circuits of Radio Set AN/
GRC-106 consist of the following: an auto-
matic level control circuit to maintain the
power output at the correct level, a primary
power control circuit, a keying circuit, and an
interunit tuning circuit. Paragraphs 1-43
through 1-46 explain these interunits circuits
in detail.

1-43. Level Control Signal Circuits
(fig. 4-5)

a. General. The level control signal circuits
maintain the output from Amplifier, Radio
Frequency AM-3349/GRC-106 at a nominal
predetermined value (400 watts pep.). Two
level control signals are used for controlling
the AM-3349/GRC-106 output. They are the
operate level control signal and the tune level
control signal.

Note. Prefix all Receiver-Transmitter, Radio RT-
662/GRC reference designations in b and ¢ below with
unit number 1 and all the AM-3349/GRC-106 refer-
ence designations with unit number 2.

b. Operate Level Control Signal. When
AM-3349/GRC-106 TUNE-OPERATE switch
A5S6 is set at OPERATE, the tune level con-
trol signal output line is grounded through

contacts 7 and C4. The output from the AM-
3349/GRC-106 is sampled at the 50-ohm line,
after load discriminator A4A2, and envelope-
detected by diode A4A3CR1. The resulting
modulated dc output signals are applied to
emitter follower A4A3Q1, which is used to
provide a low output impedance o minimize
the loading of the RT-662/GRC. The output
from emitter follower A4A3Q1 is directly pro-
portional to the peak rf envelope output from
the AM-3349/GRC-106 (para 1-38). The out-
put from emitter follower A4A3Q1 is applied
through pin Al of connectors A4J2 and Al-
P2, pin A3 of connectors A1XA5 and A5J1,
feedthrough capacitor A5A1C13, and pi-section
filter A5A1A2C8, A5A1A2L6, A5A1A2C6 to
pin C of CONTROL connector A5J2, which is
connected to pin C of PA CONTROL connect-
or A1J20 on the RT-662/GRC through Cable
Assembly, Special Purpose, Electrical CX-
10099/U. Pin C of PA CONTROL connector
J20 applies the level control signal through
L-section filter A1A8C2, A1A3L2 and feed-
through capacitor A1C25 to ppc control A1R15
and apc control A1R14. Ppc control A1R15 is
used to adjust the peak power control de volt-
age level applied from the AM-3349/GRC-106
to ppe de amplifier A3Q4 in transmitter IF and
audio module 1A5 (para 1-6g). Apc control
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A1R14 is used to vary the dc voltage level ap-
plied to voltage divider A1R11, A1R5, and Al-
R6. The mode of operation determines the
point on the voltage divider that is to be con-
nected to the SERVICE SELECTOR switch.
The SERVICE SELECTOR switch connects the
de voltage from the voltage divider to apc dc
amplifier A3Q1 in transmitter IF and audio
module 1A5 through diode A1CR7 (para
1-61).

¢. Tune Level Control Signal. The tune
level control signal provides the additional con-
trol of the AM-3349/GRC-106 output re-
quired during tuning. Capacitor A1A1A1C1
takes a sampling of the input to power ampli-
fier A1A1V1, A1A1V2, The negative-going
portions of this signal are shunted to ground
through diode A1A1A1CR1. The positive por-
tions of the signal are applied to voltage divid-
er A1A1A1R10, R11, and RT1. The rf in the
signal across the voltage divider is bypassed
to ground by capacitor A1A1A1C2. Thermistor
A1A1A1RT1 is used for temperature compen-
sation to maintain a relatively constant input
to emitter follower A1A1A1Q2, The signal ap-
plied to the base of emitter follower A1A1A1l-
Q2 is essentially an unfiltered dc signal, pro-
portional to the peak-power level of the signal
applied to power amplifier A1A1V1, A1A1V2.
The signal is applied to emitter followers Al-
A1A1Q2 and A1A1A1Ql1 (para 1-39). The
output from emitter follower A1A1A1Q1 is ap-
plied through pin 25 of connectors A1XAb
and AbBJ1, contacts 8 and C4 of TUNE-OPER-
ATE switch A5S6 (when set at TUNE), feed-
through capacitor A5A1C10, and L-section fil-
ter AGA1A2L3, ABA1A2CS3, to pin B of CON-
TROL connector A5J2. CONTROL connector
A5J2 is connected through Cable Assembly,
Special Purpose, Electrical CX-10099/U to
PA CONTROL connector A1J20 on the RT-
662/GRC. The dc signal is applied through
L-section filter A1A3C3-A1A3L3, diode Al-
CRR, feedthrough capacitor A1C26, and tune
level control A1R13 to pin 7 of chassis connec-
tor A1XA5, Tune level control A1R13 is used
to adjust the level of the tune level control
signal. Chassis connector A1XA5 connects the
tune level control signal to apc dc amplifier
A3Q1 in transmitter IF and audio module 1A5
para 1-6f).
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1-44. Power Control Circuits
(fig. 4-6)

a. Gereral. The following subparagraphs
provide a detailed description of the sequen-
tial application of primary power and the con-
trol circuits involved.

Note. Prefix all Receiver-Transmitter, Radio RT-
662/GRC reference designations in the following sub-
paragraphs with the unit reference number 1 and
module reference number as indicated on figure 4-6.
Prefix all Amplifier, Radio Frequency AM-3349/GRC-
106 reference designations with the unit reference num-
ber 2 and assembly number as indicated on figure 4-6.

b. Initial Voltage Application. Twenty-
seven volts dc primary voltage for the AM-
3349/GRC-106 is applied to pins A and B of
PRIM. POWER connector A5J7, When PRIM.
PWR. circuit breaker A5A2CB1 is set at ON,
the 27 volts dc is applied through polarity
diode A5A2CR1 to pin 4 and contact 3 of
standby relay A5A2K1, Relay A5A2K1 is not
energized until a ground is applied to pin 1.
This prevents 27 volts de from being applied
to tthe AM-3349/GRC-106 circuits until this
ground is present. The ground necessary for
energizing relay A5A2K1 is generated by the
SERVICE SELECTOR switch on the RT-662/
GRC. When the SERVICE SELECTOR switch
on the RT-662/GRC is set at STAND BY or
any operate (CW, AM, FSK, or SSB NSK)
position, section 2, front, connects a ground
through feedthrough capacitor A1C24 and L-
section filter A1A4L1, A1A4C1 to pin N OF
PA CONTROL connector A1J20, which is con-
nected to pin N of CONTROL connector A5J2
through Cable Assembly, Special Purpose,
Electrical CX-10099/U. Pin N of CONTROL
connector AbJ2 connects the ground through
L-section filter A5A1A2C7, A5A1A2L7, feed-
through capacitor A5A1C14, pin 21 of con-
nectors A5J1 and A1XAS5, pin 8 of connectors
Al1J1 and A6XA1, pin 8 of connectors A6J1
and A6A1P1, pin 7 of connectors A6P1 and
A6J1, pin 7 of connectors A6XA1 and AlJl,
pin 19 of connectors A1XA5 and A5J1, and
thermostat A5S3, which will be closed at this
time, to pin 1 of relay AbA2K1, If the equip-
ment is overheated, A533 will open, deenergiz-
ing relay A5A2K1 and removing the 27 volts
de.



¢. Standby Voltage Distribution. When
ground is applied to pin 1 of relay A5A2K1,
with the 27 volts de on pin 4 (b above), re-
lay ABA2K1 will energize and apply the 27
volts dc through contacts 3 and 2 to the fol-
lowing points: pins 3, 4, and 5 of connector
AbBJ1, contact 4 of relay ASA2K, voltage regu-
lator ABA3VR1, collector of switch A5A6Q1,
contact C6 of TUNE-OPERATE switch S6,
and to pin 3 of relay A5A3K2. Also at this
time, 27 volts de is applied from contact 3 of
relay ABA2K1 to terminal 2 of transformer
ABA2T1.

(1) From pins 8 and 4 of connector A5J1,
the 27 volts dc is applied through
pins 3 and 4 of connector A1XAS5,
pins 8 and 4 of connectors AlJ1 and
A6XA1, pins 8 and 4 of connectors
A6J1 and A6P1, and part of the pri-
mary of transformer A6A1T1 to the
collectors of switches A6A1Q1 and
A6A1Q2. It is also applied through
resistor A6A1R1 and other parts of
the primary of transformer A6A1T1
to the bases of switches A6A1Q1 and
A6A1Q2, These two applications start
the switching action in the dec-to-ac
inverter assembly (para 1-31),

(2) From pin 5 of connector A5J1, the 27
volts dec is applied through pin 5 of
connector A1XA5 to the following
points: power amplifier Al1A1V1,
A1A1V?2 filaments, collectors of emit-
ter followers Al1A1A1Ql1 and Al-
A1A1Q2, pin 8 of connector AlAl-
XA8, and pin 6 of connector Al-
A1XAT (d below).

(a) The 27 volts dc is the filament volt-
age for power amplifier A1A1V1,
A1A1V2, It is applied to pin 7 of
A1A1V1 and to pin 3 of A1A1V2,
Capacitors A1A1C16 and A1A1C-
17 provide filtering.

(b) The 27 volts dc is applied to emit-
ter followers A1A1A1Q1 and Al-
A1A1Q2 to be used as operating
voltage. These emitter followers are
the output circuit for the tune level
control signal (para 1—43¢) and the
TEST METER grid drive indica-
tion.

™ 11-5820-520-35
(024

(¢) The 27 volts dc at pin 3 of connect-
or A1A1XAS8 is applied through
pin 3 of connector A8J1 and resis-
tors A8A1R7, A8A1R5, and A8Al-
R6 to grid circuit of driver ampli-
fier A8V1, This is the grid bias for
driver amplifier A8V1, which is
regulated , by Zener diode A8Al-

VR1 and adjusted by A8A1RS.
(3) The 27 volts dc applied to resistor
AB5A3R2 in the regulator ASA3VR1
circuit (contact C6 of TUNE-OPER-
ATE switch S6, pin 3 of relay A5A3-
K2, and the collector of ABATQ1) is
used as operating voltage for the de-
to-de converter assembly protection
circuits. For a detailed description of
ithe operation of these circuits, refer

to paragraphs 1-33 and 1-34.

d. Operate Voltage Distribution. The 27
volt standby supply is used to develop the
27-volt operate supply and is used in conjunc-
tion with it throughout the equipment as de-
scribed below.

(1) The standby 27 volts dc at pin 6 of
Connector A1A1XAT7 is applied
through pin 6 of connector A7J1 to
contacts X1 and A2 of time-delay re-
lay A7TK4, contact 1 of operate relay
ATKS5, contact 1 of turret motor relay
ATK1, pin 7 of tune locking relay
ATK®, contact 1 of capacitor motor re-
lay ATK2, and contact 1 of band-
switch motor relay ATKS3, After a 60-
second delay, contact A2 of time-de-
lay relay ATK4 will close with con-
hact Al, and the 27 volts de is applied
to pin 7 of operate relay A7TK5. In
any operate position (AM, FSK, CW,
SSB NSK), SERVICE SELECTOR
switch A1S4 section 2, front, on the
RT-662/GRC applies a ground
through contacts 9 and 10, feed-
through capacitor A1C23, L-section
filter A1A4L2, A1A4C2, pin P of
PA CONTROL connector, Cable As-
sembly, Special Purpose, Electrical
CX-10099/U, pin P of CONTROL
connector A5J2, L—section filter A5-
A1A2C4, ABA1A2L4, feedthrough
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(2)

capacitor A5A1C11, pin 15 of connect-
ors A5J1 and A1XAS5, and pin 10 of
connectors A1A1XA7 and A7J1 to
pin 3 of relay ATK5. Therefore, as
soon as the time delay is over, relay
ATKS5 is energized. When relay ATK5H
is energized, the standby 27 volts dc
at contact 1 is applied through con-
tact 6 to pin 15 of connectors A7J1
and A1A1XA7, contacts 2 and 4 of
relay ATK6 and A1A1XA7, and pin
11 of connectors A1XA5 and A5J1 to
pin 7 of relay A5A2K2 and pin 1 of
relay A5K1 to be used as the operate
27 volts de. Anytime ground is ap-
plied to pin 3 of relay ATK6 (para
1-16), with 27 volts dc on pin 7, the
relay will be energized, breaking the
operate 27-volt line during tuning.
When turret motor relay A7TK1 is
energized (para 1-46), the 27 volts
dec at contact 1 is applied through con-
tact 6, pin 4 of connectors A7J1 and
A1A1XA7, and pin 1 of connectors
A1XA2 and A2J1 to energize turret
motor A2B1. When capacitor motor
relay ATK2 is energized (para 1-40)
the 27 volts de at contact 1 is applied
through contact 6, pin 1 of connectors
AT7J1 and A1A1XA7, pin 14 of Al-
XA3-and A3J1, and feedthrough ca-
pacitor A3C14 to energize capacitor
coding motor A3Bl1. When band-
switch motor relay A7TKS3 is energized
(para 1-40), the 27 volts dec at contact
1 is applied through contact 6, pin 3
of connectors A7J1 and A1A1XAT,
pin 22 of connectors A1XA3 and A3-
J1, and feedthrough capacitor A3C22
to energize bandswitch motor A3B2.
When the equipment is in standby,
27 volts dc is applied through con-
tacts 4 and 2 of relay ASA2K2 to
charge up capacitor A5A6C1. At the
same time, 27 volts dc is applied to
the collector of switch ASA6Q1, As
long as the equipment is unkeyed,
this condition remains static. When
the equipment is in an operating con-
dition, 27 volts de is applied from pin
11 of connectors A1XA5 and AbGJ1

((1) above) to pin 1 of relay A5K1
and pin 7 of relay A5A2K2. When
the equipment is keyed (para 1-45a),
ground is applied to pin 2 of relay
A5K1, which will be energized to
connect the rf output line to the an-
tenna in use, This ground is also
applied through contacts 5 and 1 of
relay A5A3K3 to pin 8 of relay A5-
A2K2. When relay A5A2K2 is ener-
gized, capcitor A5A6C1 will dis-
charge through contacts 5 and 2 to
the base of switch A5A6Q1. Switch
AH5A6Q1 is driven into saturation,
and the pulse is applied to the base of
Ab5A2Q2 in the de-to-de converter as-
sembly. Since 27 volts dec is available
from pin 8 of transformer A5A2T1I,
ABA2Q2 will start the de-to-de con-
verter switching action (para 1-32).
The operate 27 volts dec applied to
dropping resistor AS5A5SR2 is applied
to pin 1 of TEST METER switch A5-
S2. When TEST METER switch A5S2
is set at PRIM. VOLT, the 27 volts dc
is applied to TEST METER M1 to
provide an indication of the level of
the operate 27 volts de.

(3)

1-45. Keying Circuits
(fig. 4-7)

Note. "Prefix all Receiver-Transmitter, Radio RT-
662/GRC reference designations with unit reference
number 1 and all Amplifier, Radio Frequency AM-
3349/GRC-106 reference designations with unit refer-
ence number 2.

a. Keying Function Initiation. When the
RT-662/GRC is keyed, a ground is placed on
the keyline. This turns on transmit-receive
switch A5A1Q11, which turns on transmit-re-
ceive switch A5Q1 in transmitter IF and audio
module 1A5, With transmit-receive switch 5Q1
conducting, tr line 3 is grounded. This
ground is applied through pin 32 of connectors
A5J1 and A1XAS5, feedthrough capacitor Al-
C29, and L-section filter A1A4L6, A1A4C6 to
pin T of PA CONTROL connector A1J20.
PA CONTROL connector A1J20 is connected
to CONTROL connector A5J2 on the AM-
3349/GRC-106 front panel. From pin T of



CONTROL connector A5J2, the ground is ap-
plied through pi-section filter A1A1C6, A1Al-
L6, A1A1CS8, feedthrough capacitor A1C6, diode
A5CR1, and contacts 5 and 1 of relay ASA3K3
to pin 3 of relay ASA2K2, With the RT-662/GRC
SERVICE SELECTOR switch set at any operate
position (SSB NSK, AM, CW, or FSK), the op-
erate 27 volts de is applied to pin 1 of relay A5K1
and to pin 7 of A5A2K2 (para 1-44d). Relay
A5K1 will be energized and connect the RF line
to the antenna in use and disconnect RCVR.
ANT. connector A5J4. Relay ABA2K2 is ener-
gized and triggers dc-to-dc converter assembly
AB5A2 and completes the feedback path for the
assembly (para 1-32).

b. Tune Locking Interlock. If a frequency
change is made at the RT-662/GRC, the detents
of switches A1S7, rear, A1S6, section 1, rear
or A1S5, rear, connect a momentary ground from
contact 7 to 8, contact 7 to 4, or contact 4 to 5,
respectively. The momentary ground is applied
through feedthrough capacitor A1C30 and L-sec-
tion filter A1A3L4, A1A3C4 to pin H of PA
CONTROL connector A1J20. Pin H of PA CON-
TROL connector A1J20 is connected to pin H
of CONTROL connector A5J2 on the AM-3349/
GRC-106. Pin H of CONTROL connector Ab5J2
applies this momentary ground through L-section
filter A1A2C5, A1A2L5, feedthrough capacitor
A1C12, pin 20 of connectors A5J1 and A1XAS5,
pins 36 and 29 of connectors A1XA2 and A2J1,
and pin 11 of connectors A1A1XAY and ATJ1
to pin 3 of tune locking relay A7TK6 (para 1-
44d), which energizes and locks itself through
contacts 1 and 6. The ground contact 2 of op-
erate relay ATK5 (para 1-44d) is applied
through contact 5, pin 7 of connectors A7J1 and
A1A1XA7, pin 13 of connectors A1XA5 and
A5J1, contacts C1 and 1 of TUNE-OPERATE
switch A5S6, pin 23 of connectors A5J1 and
A1X5 and pin 12 of connectors A1A1XAT and
ATJ1 to contact 1 of tune locking relay ATKS.
When tune locking relay AT7TK6 energizes, the
connection between contacts 2 and 4 is broken.
This breaks the 27-volt operate line, deenergiz-
ing relays A5K1 and A5A2K2 (a above). Tune
locking relay ATK6 will not deenergize until
TUNE-OPERATE switch S6 is set at TUNE,
breaking the self-locking groundpath. This serves
as a reminder to the operator that the tuning
must be rechecked and the ANT. TUNE and
ANT. LOAD controls on the AM-3349/GRC-106
must be readjusted before reoperating the unit.

¢. Turret Position Interlock. If the AM-3349/
GRC-106 turret assembly is not positioned cor-
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rectly, switch A2S1 will connect a ground
through pin 29 of connectors A2J1 and A1XA2
and pin 11 of connectors A1A1XA7 and A7J1
to pin 3 of tune locking relay ATK6. As a re-
sult, tune locking relay ATK6 will be energized,
and the process described in b above will be re-
peated.

d. Tune Information. When the TUNE-OPER-
ATE switch is set at TUNE, the ground at con-
tact 2 of operate relay ATK5 is applied through
contact 5, pin 7 of connector A7J1 and A1A1XA7,
pin 13 of connectors A1XA5 and A5J1, contacts
C1 and 2 of TUNE-OPERATE switch A5S6, and
diode A5ASCR2, causing relays A5K1 and Ab-
A2K2 to be energized if the tuning cycle is com-
pleted and no overcurrent or undervoltage con-
dition exists. This ground is also connected
through feedthrough capacitor A1C7 and L-sec-
tion filter A1A1L7, A1A1C7 to pin M of CON-
TROL connector A5J2. CONTROL connector
A5J2 is connected to PA CONTROL connector
A1J20 on the RT-662/GRC. Pin M of PA CON-
TROL connector A1J20 applies this ground
through L-section filter A1A4C2, A1A4L2, and
feedthrough capacitor A1C28 to pin 10 of con-
nector A1XAb5 and pin 18 of connector A2XAT.
Pin 10 of connector A1XA5 mates with pin 10
of connector J1 of transmitter if. and audio mod-
ule 1A5. Pin 13 of connector A1XA7 mates with
pin 13 of connector J1 on receiver if. module
1AT7. This ground is used in transmitter if, and
audio module 1A5 for carrier reinsertion and
changing the apc level (para 1-6). It is used in
receiver IF module 1A7 for turning off the bal-
anced modulator (para 1-12).

e. Antenna Coupler Interlock. If the AM-
3349/GRC-106 antenna coupler is not positioned
properly, or is in the process of positioning, the
tune locking relay ATKS6 is kept energized. The
grounds applied to cap. motor relay ATK2, pin
8, and bandswitch motor relay ATK3, pin 3, are
also applied through diodes A7TCR7 and A7CRS8
to pin 8 of tune locking relay A7TK6. This action
insures that tune locking relay ATK6 is ener-
gized, disabling the dc-to-de converter, while the
antenna coupler is positioning.

1-46. Tuning Circuits
(fig. 4-8)
Note. Prefix all Receiver-Transmitter, Radio RT-662/
GRC reference designations in this paragraph with unit

number 1 and all Amplifier, Radio Frequency AM-3349/
GRC-106 reference designations with unit number 2.
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@. The interunit tuning circuit is an open-
seeking circuit that employs a five-wire coding
scheme. Switches A1S5, A1S6, and A1S7 in the
RT-662/GRC establish the code for 28-posi-
tion switch A1S9 (para 1-23d) and simultane-
ously generates the five-wire code for position-
ing the turret in the AM-3349/GRC-106.
Switches A1S5, A1S6, and A1S7 in the RT-
662/GRC are analogous to a 30-position master
(top switch) and its 80-position image (bottom
switch) as shown in figure 4-8. Switches Al-
S5, A1S6, and A1S7 generate 1 of 30 series of
opens and grounds. Each series represents 1 of
the 30 tuning positions of the AM-3349/GRC-
106 (d below). The master portion of switches
AlS5, A1S86, and A1S7 applies the ground
(or grounds) to master switch A2S2 in the AM-
3349/GRC-106. This establishes a groundpath
to turret motor relay ATK1 to energize it when
27 volts dc is available (b below). This causes
motor Bl to energize and rotate switches A2S3
and A2S2 until the complement of the code
on the master portion of A1S5, A1S6, and
A1S7 appears on master switch A2S2. When
master switch A2S2 reaches the position repre-
senting the complement of the code generated
by the master portion of switches A1S5, A1S6,
and A1S7, the groundpath to turret motor relay
ATK1 will be broken. Turret motor relay A7-
K1 will then be deenergized and will dynami-
cally brake motor B1. The image switches have
the complementary code of their respective
masters. These image switches are necessary
only when a ground is removed from the code
to which the units are already tuned. For ex-
ample; the switches as shown in figure 4-8
represent a frequency selection of 2 to 2.5 mec
and a code of 01010. If it were desired to tune
the units for 2.5 to 3 mec, the code would be
01000 (d below). In this case, the number of
grounds is reduced and it is necessary to use
the image switches to establish the groundpath
(¢ below). The code between the units employs
a system of filters and feedthrough capacitors
to provide the necessary rf isolation between
the two units.

b. Assume that the RT-662/GRC MC and
KC controls are set at 14.xxx me. This causes
the master and image portion of switches A1S5,
A186, and A1S7 to be rotated two positions
clockwise (d below). The master portions of
switches A18S5, A1S6, and A1S7 then generate
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a code of 10010. This new code places a ground
on code lines 1 and 4 of the master partions of
switches A1S5, A1S6, and A1S7. At master
switech A2S2, code line 4 is open, but code line
1 is closed; therefore, the ground is connected
to the common contact of switch A2S2. The
common contact establishes the groundpath to
pin 8 of turret motor relay A7K1 through pin
24 of connectors A2J1 and A1XA2 and pin 5
of connectors A1A1XA7 and AT7J1. Since pin
7 of turret motor relay A7K1 already has 27
volts dc present, if the TUNE-OPERATE
switch is set at TUNE (para 1-44), the relay
will be energized and will apply 27 volts dc
to motor B1l. Motor Bl will then rotate
switches A2S2 and A2S3 two positions counter-
clockwise. At this time, the complement of
the initial code is present on switch A2S2,
breaking the groundpath. Turret motor relay
ATK1 will deenergize and apply a ground to
motor B1, dynamically braking it.

c. Assume that the RT-662/GRC MC and
KC controls are set at 2.5xxx me. This means
that the master and image portions of switches
A1S5, A186, and A1S7 are eight positions
‘clockwise from the position shown in
figure 4-8. The master portions of
switches A1S5, A1S6 and A1S7 then gener-
ate a code of 01000 (d below). This new code
has ground present only on code line 2. Code
line 2 at master switch A2S2 is open, which
means there must be a path through the image
switches. The ground is connected from code
line 2 of the master portions of switches A1S5,
A1S6, and A1S7 to code line 2 of image switch
A2S3. Code line 2 of image switch A2S3 con-
nects this ground to the image portions of
switches A185, A1S6, and A1S7 through code
line 4. Remembering that the image portion
of switches A1S5, A1S6, and A1S7 is eight
positions clockwise from that shown in figure
4-8, code lines 1, 3, 4, and 5 are all connected
together. This means that ground is connected
to code lines 1, 3, and 5 of master switch A2S2
and establishes the necessary groundpath for
energizing turret motor relay A7TK1 (b above).
Motor Bl will then rotate switches A2S2 and
A2833 eight positions counterclockwise, at
which time, the complement codes will be pre-
sent on master switch A2S2 and image switch
A283. This will break the groundpath and de-
energize turret motor relay ATK1.
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d. The following chart illustrates the turret Code Tme
position and code pattern generated for each Freq - Turret
frequency band in the RT-662/GRC. (me) ! 2 3 ‘ position
29-30 1 1 1 1 0 16
- 20-21 0 1 1 1 1| 17
Froq Code line Teiedt 21-22 1 0 1 1 1 18
(me) 1 2 3 4 5 position 22-23 1 1 0 1 1 19
2.0-2.5 0 1 0 1 0 1 23-24 0 1 1 0 1] 20
45 1 0 1 1 0 21
3.0-3.6 1] 0 1 0 1 2
14-15 5-6 0 1 0 1 1 22
1 0 0 1 0 3
15-16 1 1 8-9 1 0 1 0 1 23
— 0 0 1 4
9-10 1 1 0 1 0 24
24-25 0 1 1 1] 0 b
67 1 1 1 0 1 25
25-26 0 0 1 1 0 6
7-8 0 1 1 1 0 26
16-17 1] 0 0 1 1 7
12-13 0 0 1 1 1 27
17-18 1 0 0 0 1 8
13-14 1 0 0 1 1 28
2.5-3.0 0 1 0 0 0 9
10-11 0 1 ] 0 1 29
3:5-4.0 0 0 1 0 0 10 11-12 1 [} 1 0 0 30
18-19 0 0 0 1 0 11 —
19-20 0 0 1] 1} 1 12
26-27 1 0 0 0 0 13
27-28 1 1 0 0 0 14 1 Represents ground
28-29 1 1 1 0 1} 15 0 Represents open
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CHAPTER 2

TM 11-5820-520-35

DIRECT SUPPORT TROUBLESHOOTING

Section . GENERAL TROUBLESHOOTING TECHNIQUES

Warning: When servicing Radio Set AN/
GRC-106, be extremely careful when working
on or around the circuits of de-to-de converter
and regulator module 1A11, dc-to-de inverter
(part of front panel assembly 2A6), antenna
coupler assembly 2A3, and front panel assem-
bly 2A5. Voltages as high as 3,000 volts dec
and 10,000 volts rf exist in these assemblies.

2-1. General Instructions

The direct support maintenance procedures
given in this manual supplement the procedures
described in the operator and organizational
maintenance manual (TM 11-5820-520-12).
The systematic troubleshooting procedure,
which begins with the operational and section-
alization checks that can be performed at an or-
ganizational level, is carried to a higher level
in this manual. Sectionalizing, localizing, and
isolating techniques used in the troubleshoot-
ing, procedures are more advanced. Sections
II and III describe intraunit (within the unit)
field maintenance localizing and isolating pro-
cedures.

2-2. Organization of Troubleshooting
Procedures

a. Reference Designations. Receiver-Trans-
mitter, Radio RT-662/GRC module reference
designations are prefixed with the numeral 1,
and Amplifier, Radio Frequency AM-3349/
GRC-106 assembly reference designations are
prefixed with the numeral 2.

(1) The following is a list of the modules
and assemblies in Receiver-Transmit-
ter, Radio RT-662/GRC:

(a) Chassis and front panel assembly
1A1.

(b) 100-kc synthesizer module 1AZ2.

(¢) Frequency standard module 1A3.

(d) 10— and 1-ke synthesizer module
1A4,

(e) Transmitter IF and audio module
1A5.

(f) Frequency dividers module 1AG6.

(g) Receiver IF module 1AT7.

(k) Translator module 1AS.

(¢7) Mc synthesizer module 1A9.

(7) Receiver audio module 1A10.

(k) De-to-de converter and regulator
module 1A11.

(1) Rf amplifier module 1A12.

(2) The following is a list of the assem-

blies in Amplifier, Radio Frequency
AM-3349/GRC-106:
(a) Chassis assembly 2A1.
(b) Turret assembly 2A2.
(¢) Antenna coupler assembly 2A3.
(d) Discriminator assembly 2Ad4.
(¢) Front panel assembly 2AS5.
(f) Case assembly 2A6.
(g) Relay assembly 2A7.
(h) Driver assembly 2A8.
(1) Stator assembly 2A9.

(8) An example of use of the reference

designations is as follows: The full
reference designation of a resistor is
2A5A6R3. The 2A5 indicates the
AM-3349/GRC-106 front panel as-
sembly (fig. 3-5); A6 is a printed
board containing components and is
located below A4 (B, fig. 3-5); R3 is
a resistor located on printed board
2A5A6 (fig. 2-8). Resistor R3, by
“use of the full reference designation,
can be found on figure 4-27.

2-1
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b. General. The first step in servicing a. de-
fective Radio Set AN/GRC-106 is to section-
alize the fault, which means tracing the fault
to a major component. The second step is to
localize the fault, which means tracing the
fault to a defective module, assembly, or stage.
The final step is to isolate the fault to the de-
fective stage or part within the module or as-
sembly responsible for the abnormal condition.
Some faults, such as burned-out resistors and
shorted transformers, can often be located by
sight, smell, or hearing. The majority of faults,
however, must be isolated by checking wvolt-
ages, resistances, waveforms, and continuity.

¢. Sectionalization. The interunit trouble-
shooting procedures in TM 11-5820-520-12
provide a group of tests arranged to reduce un-
necessary work and to aid in tracing trouble in
a defective AN/GRC-106. The first step is to
locate the unit at fault by the following
methods:

(1) Visual inspection. The purpose of
visual inspection is to locate faults
without testing or measuring the cir-
cuits. All visual signs should be ob-
served and an attempt made to sec-
tionalize the fault to a particular mo-
dule, assembly, or stage.

(2) Operational tests. Operational tests
frequently indicate the general loca-
tion of a trouble. In many instances,
the tests will help in determining
the exact nature of the fault. Opera-
tional tests can be made by following
the operating procedures in TM 11-
5820-520-12.

d. Localization and Isolation. The tests list-
ed below will aid in localizing and isolating
the trouble. First localize the trouble to a mo-
dule, assembly, or stage and then isolate the
trouble within the module, assembly, or stage
to a defective part, Use the following methods
of trouble localization and isolation:

(1) Troubleshooting chart. The meter in-
dications, or lack of meter indications,
and operational checks provide a sys-

(2)

(3)

7) provide additional information for
localizing trouble.

Waveform analysis. The waveforms
present at the RT-662/GRC module
test points often provide an indication
of the fault. Refer to (5) below for
reference to the figures containing the
waveform information.

Voltage measurements. The equip-
ment is transistorized. When, measur-
ing voltages, use tape or sleeving
(spaghetti) to insulate the entire test
prod, except the extreme tip. A mo-
mentary short cireuit can ruin a tran-
sistor.

(4) Resistance measurements. Make re-

(5)

sistance measurements in this equip-
ment only as directed on, the voltage
and resistance charts. Use the ohm-
meter range specified on these charts;
otherwise the indications obtained
will be inaccurate.

Caution: Before using an ohm-
meter to test transistors or transistor
circuits, check the open-circuit volt-
age across the ohmmeter test leads.
Do not use an ohmmeter if the open-
circuit voltage exceeds 1.5 volts. Al-
so, since the RX1 range normally
connects the ohmmeter intérnal bat-
tery directly across the test leads,
the comparatively high current (50
ma or more) may damage the trans-
istor under test. As a general rule
do not use the RX1 range of an
ohmmeter when testing low-power
transistors.

Test points. The modules of this
equipment are equipped with test
points to facilitate the connection of
test equipment. The test points
should be used whenever possible to
avoid needless disassembly of equip-
ment. Test points (fig. 3-1.1) on

the RT-662/GRC are identified on
the tops of the individual modules.
Test points on the AM-33L49/GRC-106
are identified on the

referenced illustrations.

tematic method of localizing trouble
to a module, assembly, or stage. The
trouble symptoms listed in the trou-
bleshooting charts (para 2-5 and 2-

2-2



The chart ((a) below) lists the test
point information for the RT-662/
GRC. The waveform diagram (fig. 4—
10) shows the wave shape to be ex-
pected and the conditions required
for setting up the Oscilloscope AN/

™ 11-5820-520-35

USM-81. The test points given in
figure 4-10 are alternate test points
to be used by higher maintenance
category personnel. The chart ((b)
below) lists the test point information
for the AM-3349/GRC-105.
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(a) Receiver-Transmitter, Radio RT-662/GRC, test point information.

ltem

No, Module' Test point (fig . 3-1.1 ) Indication Test equipment
1 | 100-kec Synthesizer 1A2. 100KC SYNTH QUPT Lo: 110 =10 millivolts (mv) Voltmeter, Electronic AN/
(1A2A2J1). (224 to 23.3 me +400 cps). URM-145.
Hi: 142 +10 mv (32.4 to 33.3
mc +400 cps).
2 | Frequency Standard 1A8. | 500 KC OUPT (1A3A2J1). —————_. | 220 +30 mv (500 ke +0.05 Voltmeter, Electronic
cps). AN/URM-145.
1MC OUPT (1A8A2J1). o ___ — | 550 =80 mv (1 me +0.1 cps). . Voltmeter, Electronic
AN/URM-145.
10 MC OUPT (1A3A3J1). _______ 50 +15 mv (10 me +1.0 cps). Voltmeter, Electronic
AN/URM-145.
5 MC INT/EXT (1A3A3J2): ceee- 110 =20 mv (6 me *+0.5 cps) Voltmeter, Electronic
AN/URM-145.
FREQ STD connector 275 +50 mv across 50 ohms
(front panel). (56 me +0.5 cps).
3 10- and 1-ke 10 & 1 KC SYNTH OUPT 120 =30 mv (4.551 to 4.650 Voltmeter, Electronic
Synthesizer 1A4. (1A4A1J1). me + 400 cps). AN/URM-145.
7.1 MC OUPT (1A4A2J1), ______ 35 =5 mv (7.1 me =400 cps). Voltmeter, Electronic
AN/URM-145.
4 Transimitter IF and XMTR AUDIO IN (1A5A2J1). __| 200 £10 mve Voltmeter, Electronic
Audio 1AB5. ME-30C/U.
APC (1ABA1J2) e 0 to 3 volts de Multimeter ME-26B/U.
PPC (1A5A1J5) oo 0 to 3 volts de Multimeter ME-26B/U.
XMTR IF OUTPUT (1A5A1J3)..| 385 =5 mva Voltmeter, Electronic
AN/URM-145.
5 Frequency Dividers 1A6.. 100 KC SPEC OUPT.. .| Spectrum: prr of 10 microseconds Oscilloscope AN/USM-81
(LA6A1J1). (usec) and amplitude of 600 (j and k, fig. 4-10).
+150 mv peak to peak.
10 KC SPEC OUPT (1A6A2J1). _.| Spectrum: prr 100 usec and Oscilloscope AN/USM-81
amplitude of 110 =30 mv peak (p, q, T, and 3, fig. 4-10).
. to peak.
1 KC PULSE OUPT (1A6A3J1). | Pulse: prr 1 ms and amplitude Oscilloscope AN/SUM-81
of 1.3 +0.3 volts peak. (t and u, fig. 4-10).
6 Receiver If. 1A7. SSB FILT OUTPUT Transmit: 1 +0.3 mv. Voltmeter, Electronie

(1ATA1J2).

IF AGC (1ATA2J1) oo
RF AGC (1ATA2J2) oo
BAL MOD INPUT

(1ATA4J2).

Receive: 270 to 6,000 microvolts
(uv)b,

18to3.0voltsde - ________

0 to —25 volts de

8.0 =2.0 mv-audio, 0.5 to 2.0
mv-1.75 mee.

AN/URM-145.

Multimeter ME-26B/U.

Multimeter ME-26B/U.

Voltmeter, Electronic
AN/URM-145.

18]
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No. Module Test point Indication Test equipment
7 Translator 1A8. RCVR OUPT (1A8A1J1). oceeeee. | 12 +dbd bove lvel at RF Voltmeter, Electronic
OUTPUT test point on top AN/URM-145.
of rf amplifier module 1A12.
XMTR OUPT (1A8A3J1). ———____ 8 =6 dbe abov level at XMTR Multimeter ME-26B/U and
IF OUTPUT test point on Voltmeter, Electronic
top of transmitter if. and audio AN/URM-145.
module 1A5.
8 MC Synthesizer 1A9. MC SYNTH OUPT (1A9A3J1). | 45 =20 mv in receive and 65 Voltmeter, Electronic
+20 mv in transmit (2.5 to AN/URM-145.
23.5 me +1 part in 107).
DC LOCK VOLT (1A9A3J2). ____| 9 to 17 volts de Multimeter ME-26B,/U.
9 Receiver Audio 1A10. 10 MW OUPT (1A10J8). - | 2.0 t0 3.0 volts acf ______________. Voltmeter, Electronic
ME-30C/U.
2 W OUPT (1A10J2). 30 to 40 voltsaef _______________ Voltmeter, Electronic
ME-30C/U.
10 De-to-De Converter and 20 VDC REG (1A11A1J1). .| 195 =05 voltsde ———__________ | Multimeter ME-26B/U.
Regulator 1A11. 6.3 VAC (1A11A271,J2) oo 13.0 £1.0 volts ac peak to peak Oscilloscope AN/USM-81.
(test point to test point).
-30 VDC (1A11A3J2). .| =885 2.0 voltsde ______________ Multimeter ME-26B,/U.
+125 VDC (1A11A3J1). | 127 *=15voltsde ________________ Multimeter ME-26B/U.
11 Rf Amplifier 1A12. RF OUTPUT

45 +6 db above input levels.

Voltmeter, Electronic
AN/URM-145.

2 200-mv, 1,000-cps and 600-ohm AUDIO (pin J) input.
b with rf inputs varied from 0.5 microvolts to 1.0 volts.
¢ Audio input removed.

Appriximately 30 mv has to be present at the rf amplifier module 1A12 RF OUTPUT test point.

A

€ Cannot be measured directly. Set age/ale switch 1A1S11 at off. Measure the gain of rf amplifier module 1A12 in the receive mode. Key the transmitter and measure the
output at the XMTR IF OUTPUT test point on top of transmitter if. and audio module 1A5. Measure the level at the RF OUTPUT test on top of rf amplifier module 1A12 in

db above level at the XMTR IF OUTPUT test point. The difference in gain of rf amplifier module 1A12 in receive and gain at RF OUTPUT test point above the XMTR IF
OUTPUT test point is the gain of translator module 1A8 in transmit.

‘T AUDIO GAIN control maximum clockwise and modulated rf input.
£ Translator module 1A8 removed and a 50-ohm load connected at connector 1A1XASB-A2.

SE—0TS0T8S—1L1 WL
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(b) Amplifier, Radio Frequency AM-3349/GRC-1086, test point voltage measurements.

Note. All measurements were made with 27 volts dc at the PRIM POWER connector, the RT-662/GRC and AM-3349/GRC-106

completely interconnected, and with the TUNE-OPERATE switch set at TUNE.

Item

No. Module Test point Indication Test equipment Figure
1 Chassis 2A1 o __ BLOWER (2A1J10, J9). 141 volts ac +10% (test point | Multimeter TS-352/U ________ 2-1
to test point).
2 Plenum 2A1A1 ________ 1 V2 BIAS VDC (2A1A1J3). -25to-35 volts de e Multimeter ME-26B/U o____ 3-3.
BIAS SUPPLY VDC =110 +11 volts de . ______ Multimeter ME-26B/U e 8-3
(2A1A1J4).
RF GRID DRIVE (2A1A1J5). Tune: 7 volts ac £5% e __ Multimeter ME-26B/U e 3-3.
CW: 13 volts ac =5%.
SSB two tone: 20 volts ac
+5%.
VI BIAS VDC (2A1A1J6). ~25 to =35 volts de oo Multimeter ME-26B/U 3-3.
SCREEN VDC (2A1A1J8). 400 +20 volts de ——___________ | Multimeter ME-26B/U ________ 3-3.
3 Front Panel 2A5 PRIM. V (2A1A1J8). 26.5 £0.5 volts de —eeee———___ | Multimeter ME-26B/U .- 3-3.
(p/o 2A1A1). L.V. (2A1A179) e | 500 =30 volts de oo Multimeter ME-26B/U ________ 3-3.
H.V. (2A1A1J10) e 20 +2 volts de oo __ | Multimeter ME-26B/U . 3-3.
4 Driver 2A8 . PLATE VDC (2A8J4) . 200 =10 volts d€ —cmeeee Multimeter ME-26B/U ———___ _— 2-1.
SCREEN VDC (2A8J5) cceeee 160 =8 volts de oo Multimeter ME-26B/U e 2-1.
FILAMENT VAC (2A8J6) ——— | 7.0 voltsac +10% ———————_____. Multimeter ME-26B/U . 2-1.

G€—0T9—0T8S—LL WL



(6) Intermittent troubles. In all of the

(7)

241 e

N

tests, the possibility of intermittent
troubles should not be overlooked.
If present, this type of trouble often
may be made to appear by tapping or
jarring the equipment, Make a visual
inspection of the wiring and connec-
tions to the components of the radio
set. Minute cracks in, printed circuit
boards can cause intermittent opera-
tion. A magnifying glass is often help-
ful in locating defects in printed cir-
cuit boards. Continuity measurements
of printed conductors may be made by
use of the same techniques used on
hidden conventional wiring; observe
ohmmeter precautions discusses in
(4) above.

Resistor and capacitor color code dia-
grams. Resistor and capacitor color
code diagrams (figs. 4-1 and 4-2)
are provided to aid maintenance per-
sonnel in determining the value, volt-
age rating, and tolerance of capacitors
and resistors.

- T™ 11-5820-520-35

2-3. Test Equipment Required

The chart below lists the test equipment re-
quired for troubleshooting Radio Set AN/
GRC-106 and also lists the associated technical
manuals.

Cautions:

1. This equipment contains transistor cir-
cuits. If the test equipment does not have an
isolation transformer in its power supply cir-
cuit, connect one in its power input circuit.

A suitable transformer is identified by FSN
5950-356-1779.

2. Never connect test equipment (other
than multimeter and vtvms) outputs directly
to a transistor circuit; use a suitable coupling
capacitor.

3. Be very careful when making test equip-
ment connections so that shorts will not be
caused by exposed test equipment connectors.
Tape or sleeve (spaghetti) test prods or clips
if necessary to leave as little exposed surface
as needed to make contact to the circuit under
test.

INTERNAL BLOWER

J9 (© BLOWER

JIo @ VAC
@
oc FiLaventvac C © 43
o° s JB
=]
o
° =N A8
% SCREEN VDC ie
Alloe A8
. 2
0? PLATE VDC (_© 3
2

TM 5820-520-35-100

Figure 2-1. Amplifier, Radio Frequency AM—-3349/GRC-106, rear chassis view, test
points location.

2-7
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Test equipment Technical manual

Test equipment Technical manual

Voltmeter, Electronic
AN/URM-145 with
Adapter 91-8A

Multimeter ME-26B,/U

Oscilloscope AN/USM-
81

Voltmeter, Electronic
ME-30C/U

Preamplifier AM-
1839B/USM used
with AN/USM-81

Multimeter TS-352/U

Charger, Battery
PP-1451/G

TM 11-6625-524-14

TM 11-6625-200-12

TM 11-6625-219-12

TM 11-6625-320-12

TM 11-6625-490-15

TM 11-5527
None

Section II.

Dummy Load AD-75,/U None
with male type “N”
connector

Attenuator, Variable None
CN-764/U

Handset H-33/PT None

Resistor 51 . , 1 watt

Test Cable No. 1 (fig. None

3-9 and para 3-8¢

(1) provide the fabri-
cation information for
test cable No. 1)

TROUBLESHOOTING RECEIVER-TRANSMITTER,

RADIO RT-662/GRC

Caution: Do not attempt removal or re-
placement of the modules or assemblies in the
RT-662/GRC without reading the procedures
in chapter 3.

2—4. Test Setup
(fig. 2-2)

a. General. Bench tests of the RT-662/
GRC require connection to a power source and
to various test equipments. The power source
must be connected to the RT-662/GRC for all
dynamic servicing procedures; the test equip-
ment connections vary from test to test. Re-
move the RT-662/GRC from its case by
loosening the six captive Allen screws and
sliding out the chassis. Remove and store the
13 screws and washers that secure the RT-662/
GRC bottom cover plate.

b. Power Supply Connections. Connect the
PP-1451/G to the POWER connector on the
RT-662/GRC; use Cable Assembly, Special
Purpose, Electrical CX-10071/U. '

Note. If the PP-1451/G is not available, use an
equivalent de power source capable of supplying 27
volts de at 5 amperes with less than 1 volt rms ripple
content.

¢. Preliminary Test. Prior to connecting the
RECEIVER IN and FREQ STD connectors,
perform the following test:

(1) Set the SERVICE SELECTOR switch
at SSB NSK and allow a 15-minute
warmup.

2-8

(2) Connect the AN/URM-145 to the
FREQ STD connector and check for
the presence of a 270 =+ 50 mv level.
If the indication is not correct, pro-
ceed to item 1 of the troubleshooting
chart (para 2-5e).

d. Test Equipment. Connect the H-33/PT
to the AUDIO connector on the RT-662/GRC.
Connect the test equipment (fig. 2-2) as called
out in the particular tests (para 2-5d). Set the
MC and KC controls at 04998, the SQUELCH
switch at OFF, NOISE BLANKER switch at
OFF, the FREQ VERNIER control at OFF,
and the MANUAL RF GAIN control maximum
clockwise, unless otherwise specified.

2-5. Localizing Troubles

a. General. Procedures are outlined in the
following chart to localize troubles to a mo-
dule, assembly, or chassis part of the RT-662/
GRC. Depending on the nature of the opera-
tional symptoms, one or more of the localizing
procedures will be necessary.

b. Use of Chart. The troubleshooting chart
supplements the operational procedures and
troubleshooting information described in TM
11-5820-520-12, If previous operational checks
have resulted in reference to a particular item
of this chart, go directly to the referenced item.
If no operational symptoms are known, begin
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MULTIMETER 0SCILLOSCOPE EE;E%;E% ‘éféwggﬁr‘d
E-26B/U AN/USM-81
M - AN/URM- (45 ME - 30C/U
TO TO TO
TEST POINTS TEST POINTS TEST POINTS TEST POINTS
ATTENUATOR
VARIABLE
CN-764 /U
CABLE ASSEMBLY RADIO FREQUENCY 5|| 1&'?5
CG-409/U (5FT) RESISTOR
RECEIVER FREQ RF
IN STD DRIVE
RECEIVER-TRANSMITTER, -
RA RT-662/GRC
AUDIO Dl0 RT |0 CHARGER,
o < BATTERY
PP-1451/G
~o
SET CABLE ASSEMBLY
'L’iﬁ,gm- SPECIAL PURPOSE,
ELECTRICAL
CX-10071/U (10 FT)

TMS5820-520-35-9

Figure 2-2. Test setup for troubleshooting Receiver-Transmitter, Radio RT-662/GRC.

with item 8 of the quarterly preventive mainte-
nance checks and services chart (TM 11-5820—
520-12) and proceed until the trouble is located.
It is assumed that, before starting a procedure
for any given item of the chart, any module re-
moved in a previous procedure will be replaced.

¢. Parts Identification and Location.

(1) Module locations are shown in figure
3-1.1.

(2) Identification of pin numbers of mod-
ules 1A1XA2 through 1A1XA12 (fig. 2-3.1) can
be made by the removal of the modules (para 3—
2) and examination of the connector markings.

(3) All terminals, such as 1A1E14, are let-
ter-stamped on the chassis, adjacent to the ter-

minal, for identification purposes (figs. 3-2.1
and 3-2.2).

‘(4) To identify and locate a part, not shown
in figure 2-3, 2-3.1, 2-8.2, 2-8.3, 3-1, 8-1.1, 8-2,
3-2.1, or 3-2.2 refer to the complete reference
designation (para 1-2) to determine the approx-
imate area of location (fig. 3-1 and 8-2). Each
part is identified by letter-stamping on the chas-
sis or printed board at its location.

d. Conditions for Test. Except for resistance
measurements and continuity checks, all checks
in the chart are to be conducted with the RT—
662/GRC connected to a power source as de-
scribed in paragraph 2-4, Before performing the
procedures outlined in the chart, turn on all test

2-9
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4. ASSEMBLY IAIA4 DOES NOT CONTAIN A C6.

TM5820-520-35-29

Figure 2-3. Printed circuit boards 1A1A2, 1A1A3, and 1A1A4, parts location diagram.

equipment and allow a 5-minute warmup period.
Turn the RT-662/GRC SERVICE SELECTOR
switch to STAND BY and allow a 5-minute
warmup period. After the warmup period is com-
pleted, set the SERVICE SELECTOR switch
at SSB NSK and adjust the CN-764/U for a
1-mv input level at the RECEIVER IN rconnec-
tor. To check or test components mounted on the

bottom of the chassis, remove the bottom plate
(para 2-4a).
e. Tronbleshooting Chart.
Caution: Before making any resistance
measurements or continuity checks in the pro-

cedures of the chart, make sure that no power
is applied to the RT-662/GRC.

Ttem Indication

Probable trouble

Procedure

1 No, or inaccurate, output
at FREQ STD connector.

wiring.

2-10

Defective frequency standard
module 1A3, de-to-de converter
and regulator module 1A11, or

(1) Note indication on signal level
meter. If zero, proceed to (2)
below. If full-scale, proceed
to item 4. If voltage level was
out of tolerance in paragraph
2-4¢, proceed to (5) below.

(2) Be sure that INT.~EXT switch
on top of frequency standard
module 1A3 is set at INT.
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TMS5820-520-35-C2-14

Figure 2-3.1. Pin number identification, internal connectors.
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Figure 2-3.2. Pin number identification, internal and external connectors.
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Figure 2-3.3. Receiver-Transmitter, Radio RT-662/GRC, internal ale
assembly 1A1A5 parts location diagram.
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Item

Indication

Probable trouble

Procedure

Fuse 1A1F1 continues to
burn out when SERVICE
SELECTOR switch
1A184 is set only at
OVEN ON.

Fuse 1A1F1 continues to
burn out when SERVICE
SELECTOR switch
1A154 is set at
STANDBY.

Defective capacitor 1A1C5H4,
frequency standard module
1A3, or wiring.

Defective standby 27-volt
distribution path.

(8) Remove frequency standard
module 1A3 (para 3-2b)
and check for 19.5 £0.6
volts de at pin 2 of con-
nector 1A1XA3A. If volt-
age is present, proceed to
(4) below. If voltage
is not present, wiring
between pin 2 of connector
1A1XA8A and terminal
1A1E4 is defective.

(4) Check wiring between
FREQ STD connector
1A1J22 and 1A1XA3A~
A2 for continuity and
short circuit to ground.
If wiring is continuous
and not shorted, fre-
quency standard module
1A3 is defective.

(5) Remove frequency standard
module 1A3 (para 3-2b)
and cheek for 27 +3 volts
dc at pin 8 of connector
1A1XAS3A. If voltage is
present, frequency stand-
ard module 1A3 is de-
fective. If not present,
wiring between pin 8 of
connector 1A1XA3A and
terminal 1A1E40 is de-
fective,

(1) Check capacitor 1A1C54 for
short circuit to ground.

(2) Check for short ciruit in
frequency standard
module 1A3 by removing
it and checking to see if
short circuit is still
present.

(8) Check associated circuit
wiring (fig. 4-15) for
short.

Check for short circuit in trans-

mitter IF and audio module 1A5
and de-to-de converter and regu-
lator module 1A11 by removing
(para 3-2b) both modules and
then replacing them one at a
time to see which is eausing

the short. Also, check associated
27—volt de standby distribution
path wiring (fig. 4-15) for
short cireuit to ground.

2-11
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Item

Indication

Probable trouble

Procedure

4

2-12

Signal level meter does not
deflect full scale with
SERVICE SELECTOR
switch set at
STANDBY.

a. Defective de-to-de converter

and regulator module 1A11.

b. Defective receiver if. module

1A7, wiring, or relay 1A1K1.

¢. Defective signal level meter

1A1M1.

(1) Check for —33 1.5 volts de

at —30VDC test point on
top of de-to-de converter
and regulator module
1A11, If voltage is pre-
sent, proceed to b below.
If not present, proceed
to (2) below.

(2) Remove de-to-de converter

and regulator module 1A11
(para 3-2b). Check for

23 to 29 volts de at pin

7 of connector 1A1XA11,
If voltage is present, de
to-dc converter module
1A11 is defective. If volt-
age is not present, pro-
ceed to e below.

(1) Check for -0.2 to 0.6 volts

dec between terminal 1 of
signal level meter 1A1M1
and ground .If indication
is present, signal level
meter 1A1M1 is defec-
tive. If indication is not
present, proceed to (2)
below. If indication is
-23.5 to —25.5 volts de,
proceed to ¢ below.

(2) Remove receiver if. module

1A7 and de-to-de converter
and regulator module
1A11. Check for continuity
between pin 14 of connect-
or 1A1XA11 and pin 6

of connector 1A1XA"7. If
continuity exists, proceed
to (8) below. If there is

no continuity, interconnect-
ing wiring or relay 1A1K1
is defective.

(8) Check for continuity be-

tween pin 7 of connector
1A1XA7 and terminal 1
of signal level meter
1A1M]1. If there is con-
tinuity, receiver if module
1A7 is defective. If there
is no continuity, wiring

is defective.

Set ME-26B/U at OHMS, RX10K
range and connect it across
signal level meter 1A1M1. Some
deflection should be noted on
signal level meter 1A1M1 .If
there is deflection, proceed to
d below. If there is no deflec-
tion, signal level meter 1A1M1
is defective.
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Item

Indication

Probable trouble

Procedure

Fuse 1A1F1 continues to
burn out when SERVICE
SELECTOR switch
1A184 is set at AM,
FSK, SSB NSK, or CW.

Signal level meter does not
return to zero with
SERVICE SELECTOR
switch set at an

operate position.

d. Defective transmitter IF and
audio module 1AB5, or
wiring.

e. Defective wiring, filter 1A1FL1, |

SERVICE SELECTOR switch
1A1S4, capacitor 1A1C50

or 1A1C51, or polarity diode
1A1CRI1.

Defective operate 27-volt de
distribution path.

Defective de-to-de converter and
regulator module 1A11, wiring,
transistor 1A1Q1, or receiver
if. module 1A7.

Remove transmitter if. and audio

module 1A5 (para 3-2b). Check
for continuity between terminal
2 of signai level meter 1A1M1
and pin 4 of connector 1A1XAB.
(LA1M1 will give full seale
deflection.) If there is con-
tinuity, transmitter if. and
audio module 1A5 is defective.
If there is no continuity, wiring
is defective.

Disconnect PP-1451/G from the

POWER connector. Check for
continuity between pin B of
POWER connector 1A1J24 and pin
7 of connector 1A1XA11, If

there is no continuity, diode
1A1CR1, wiring, SERVICE
SELECTOR switch 1A154, or
filter 1A1FL1 is open (ohmeter
leads may have to be reversed).

(1) Check for short circuit in
de-to-de converter and
regulator module 1A11
and receiver audio module
1A10 by removing both
modules (para 3-2b) and
then replacing one at a
time to see which is
causing the short.

(2) Check capacitor 1A1C48,
1A1C52, or 1A1C53 and
the associated wiring for
short circuit to ground.

(1) Check for 19.5 *0.5 volts de
at +20 VDC REG test
point on top of de-to-de
converter and regulator
module 1A11. If present,
receiver if. module 1A7
is defective. If not present,
proceed to (2) below. If
voltage is higher than
20 volts de, remove de-to-
de converter and regulator
module 1A11 (para 3-2b)
and check for continuity
between emitter of transis-
tor 1A1Q1 and pin 15
of connector 1A1XA11.

If there is continuity, de-
to-de converter and regula-
tor module 1A11 ig defec-
tive. If there is no continui-
ty, wiring is defective.
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Item

Indication

Probable trouble

Procedure

7 |Fuse 1A1F1 continues to

2-14

burn out during tuning
cycle.

Inaccurate tuning code
to turret in rf amplifier
module 1A12 and an
accurate tuning code to
AM-3349/GRC-106.

No transmit or receive.

Defective motor 1A1B1 or relay

1A1K2.

a. Defective motor code switch

1A189 or wiring.

b. Defective motor 1A1B1,
motor relay 1A1K2, or
wiring.

a. Defective mechanical
coupling.

(2) Remove de-to-de converter
and regulator module
1A11. Measure resistance
between pins 13 and 8
of connector 1A11J1, If
indication is approximately
47 ohms, de-to-de converter
and regulator module 1A11
is defective. If indication
is infinity, reverse connec-
tion of ME-26B/U leads.
If indiction is approxi-
mately 500K, transistor
1A1Q1 is defective.

If indication remains at
infinity, de-to-de converter
and regulator module
1A11 is defective.

Check for shorted winding in
motor 1A1B1 and coil in relay
1A1K2.

Connect pin 7 of motor relay
1ATK2 to ground. If motor
1A1B1 rotates, motor code
switch 1A189 or interconnect-
ing wiring is defective. Check
for open wires and bent or
broken contacts. If motor does
not rotate, proceed to b below.

(1) Check for 27 volts de at
contact 5 of motor relay
1A1K2, If voltage is
present, proceed to (2)
below. If voltage is not
present, wiring between
contact 5 of motor relay
1A1K2 and contact 4 of
section 1, front of
SERVICE SELECTOR
switch 1A1S4 is defective.

(2) Connect ME-26B/U to con-
tact 6 of motor relay
1A1K2. Jumper contact
T of motor relay 1A1K2
to ground. The ME-26B/U
indication should go from
27 volts de to zero. If
indication is correct, motor
1A1B1 is defective. If in-
dication is not correct,
motor relay 1A1K2 is
defective.

Remove rf amplifier module 1A12
(para 3-2g), me synthesizer
module 1A9 (para 3-2f), 10—
and 1-ke synthesizer module
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Item

Indication

Probable trouble

Procedure

b. Defective de-to-de converter
and regulator module 1A11
or wiring,

¢. Defective rf amplifier module
1A12, relay 1A1K3, capacitor
1A1AT7C49, or wiring.

1A4 (para 3-2e), and 100-ke
synthesizer module 1A2 (para
3-2d). For each module, com-
pare position of ecouplers on
bottom of module with corres-
ponding couplers on chassis (fig.
3-1) to insure that there is
proper positioning., Correct
positioning if necessary and re-
place four modules into chassis.
Proceed to b below.

(1) Check for 125 +10 volts de
at +125 volts VDC test
point on top of de-to-de
converter and regulator
module 1A11. If not pres-
ent, de-to-de converter
and regulator module
1A11 is defective. If pres-
ent, proceed to (2) below.

(2) Check for 6.3 +0.5—volt ac
square wave (5 ke) at 6.3
VAC (13.0 volts ac peak
to peak) test points on top
of de-to-de converter and
regulator module 1A11,
using AN/USM-81. If
present, proceed to ¢ below,
If voltage is not present,
de-to-de converter and
regulator module 1A11 is
defective.

(1) Set age/ale switch 1A1811
(fig. 3-2) at off. Set CN-
764/U for an approximate
1-mv (0—dbm) input signal
level at terminal 1A1A7TE9
or J26 (fig. 3-1). Connect
AN/URM-145 to RF
OUTPUT test point on top
of rf amplifier module
1A12. An indication of 45
+6 db above input signal
level should be present.

If indication is present,
proceed to d below. If in-
dication is not present,
proceed to (2) below.

(2) Remove de-to-de converter
and regulator module 1A11
(para 3-2b) and rf ampli-
fier module 1A12. Isolate
defect by checking follow-
ing conneetions for con-
tinuity: pin 6 of connector
1A1XA11 to pin 5 of con-
nector 1A1XA12: pin 9
of eonnector 1A1XA11 to

2-15
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Item

Indication

Probable trouble

Procedure

2-16

d. Defective translator module

1AB8, receiver if. module
1A7, wiring, relay 1A1K4, or
frequency dividers module
1A6.

pin 1 of connector
1A1XA12; and pin 1 of
connector 1A1X A1l to
pin 6 of connector
1A1XA12. Check continu-
ity between connectors
1A1J16 and 1A1XA12-A3
by checking for presence
of signal at 1A1XA12-A3
with AN/URM-145. Also,
check wiring between
connectors 1A1J16 and
1A1XA12-A3 to insure
that there are no short cir-

cuits to ground.

(1) Connect AN/URM-145 to

RF OUTPUT test point
on top of rf amplifier
module 1A12, Set CN-764/
U for an approximate 20-
mv indication on AN/
URM-145. Connect AN/
USM-81 to RCVR OUT
test point on top of trans-
lator module 1A8 and

note indication. If there is
no output, proceed to (2)
below. If low level modulat-
ed output (2.85-me) is
present, proceed to e(1)
below. If sine wave output
is present, proceed to f
below. If modulated signal
(1.76-me) at a minimum
amplitude of 100-mv peak-
to-peak is present, connect
AN/URM-145 to SSB
FIL OUTPUT test point
on top of receiver if.
module 1A7 and check for
0.2- to 0.4—mv signal. If
present, frequency dividers
module 1A6 is defective.

If not present, receiver if.
module 1A7 is defective.

(2) Remove translator module

1A8 (para 3-2b) and
check for 19.5 +0.5 volts
de at pin 1 of connector
1AIXAB8A. TIf present,
proceed to (3) below. If
voltage is not present,
wiring between pin 1 of
connector 1A1XA8A and
terminal 1A1E45 is de-
fective.
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(3) Using ME-26B/U, check for
continuity bhetween pin
2 of connector 1A1XA8A
and ground. If there is
continuity, proceed to (4)
below. If there is no con-
tinuity, wiring between pin
2 of connector 1A1XA8A
and ground is defective.

(4) Using ME-26B/U, check for
19.5 =0.5 volts de at pin
3 of connector 1A1X ABA.
If present, proceed to (5)
below. If not present,
there is defect in wiring
between pin 3 of connector
1A1XAB8A and contact
10 of relay 1A1K1,

(5) Using the ME-26B/U, check
for 19.5 +0.5 volts dc at
pin 4 of connector 1A1XABA.
If present, proceed to (6)
below. If not present,
proceed to f(5) below.

(6) Using ME-26B/U, check for
continuity to ground be-
tween pin 5 of connector
1A1XA8A and ground. If
there is continuity, pro-
there is continuity, pro-
ceed to (7) below. If
there is no continuity, wir-
ing between pin 5 of con-
nector 1A1XA8A 12 of relay
1A1K1 is defective.

(7) Connect AN/URM-145 to
connector 1A1XA8B-A2
and check for an indica-
tion (approx 100 mv). If
present, proceed to (8)
below. If not present, wir-
ing between connector
1A1XA12-A1 and con-
tact A3 of relay 1A1K4
or relay 1A1K4 is defec-
tive.

(8) Using AN/URM-145, check
at IA1XA8A-A1 for
10- and 1-ke injection
signal (4.5562-me) at a
minimum level of 700 me.
If signal is present, pro-
ceed to (9) below. If
not present, proceed to
e(1) below.

2-17
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e. Defective 10— and 1-ke

synthesizer module 1A4,
translator module 1A8, or
wiring.

f. Defective 100—ke synthesizer

module 1A2, frequency
standard module 1A3, 10—
and 1-ke synthesizer module
1A4, frequency dividers
module 1A6, translator
module 1A8, me synthesizer
module 1A9, or wiring.

(9) Using AN/URM-145, check

at connector 1LA1XA8B-
A1l for megacycle injec-
tion signal (16.5-me *+10-
¢ps) at a minimum level of
130 mv. If signal is pre-
sent, proceed to (10) below.
If not present, proceed to
f(1) below.

(10) Using AN/URM-145, check

at connector 1A1XA8A~
A4 for presence of 100-ke
injection signal (28.3-mc
+400—cps) at minimum
level of 100 mv. If signal
is present, translator
module 1A8 (para 3-2b)
is defective .If not present,
proceed to f(4) below.

(1) Replace translator module

1A8 into chassis. Using
AN/URM-145, check for
presence of 10— and 1-ke
injection signal (4.552-me
+400-cps) at level of 120
+380 mv at 10 & 1 KC
SYNTH OUPT test point
on top of 10— and 1-ke
synthesizer module 1A4.
If there is no, or low,
output, proceed to (2) be-
low. If correct signal is
present, check wiring
between connectors
1A1XA8A-A1 and
1A1XA4B-A3 for defects.
If no defects are found,
10— and 1-ke synthesizer
module 1A4 (para 3-2e)
is defective.

(2) Remove 10- and 1-ke

synthesizer module 1A4
and check for 19.5 +0.5
volts de at pin 5 of con-
nector 1A1XA4A. If volt-
age is present, 10— and
1-ke synthesizer module
1A4 is defective. If not
present, wiring between
pin 5 of connector
1A1XA4A and terminal
1A1E45 is defective.

(1) Replace translator module

1A8 (para 3-2b) into
chassis. Connect AN/
TURM-145 to MC SYNTH
OUPT test point on top of
me synthesizer module 1A9
and check for megacyecle
injection signal (15.5-me
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+10—cps) level greater
than 30 mv. If indication
is not present, rotate

MC controls through

each position and note
AN/URM-145 indication.
If there are indications at
only some of the settings,
me synthesizer module
1A9 is defective. If there
is no indication at any
setting, set MC controls
at any setting, set MC
controls at 04 and proceed
to (2) below. If indications
are correct, remove me
synthesizer module 1A9
(para 8-2f) and trans-
lator module 1A8. Check
wiring between connectors
1A1XA8B-A1 and
1A1XA9-A2 for defects.
If no defect is found, me
synthesizer module 1A9

is defective.

(2) Check for 19.5 +0.5 volts de
at pin 5 of connector
1A1XA9 with MS-26B/U.
Using the AN/USM-81,
check for signal (1-me
+2-¢ps) with a minimum
level of 1.3 volts peak-to-
peak sine wave at connec-
tor 1A1XA9-A1. If both
indications are present, but
indication in (1) above
was not present or was out
of tolerance, replace me
synthesizer module 1A9.
If 1-me signal is not pres-
ent or is out of toler-
ance, proceed to (3) below.
If 19.5 +0.5 volts de is
not present. wiring between
pin 5 of connector 1A1XA9
and terminal 1A1E45
is defective.

(8) Using AN/USM-81 at 1 MC
OUPT test point on top
of frequency standard
module 1A3, check for
presence of signal (1-me
+2 eps) with minimum
level of 1.2 volts peak to
peak. If not present, or
out of tolerance, frequency
standard module 1A3 is
defective. If present,

2-19
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2-20

check wiring between
connectors 1A1XA9-A1 and
1A1XA3B-A1 for defects.
If no defects are found,
replace frequency standard
module 1A3 (para 3-2b).

(4) Connect AN/URM-145 to

100 KC SYNTH OUPT
test point on top of 100-ke
synthesizer module 1A2Z,
Check signal (23.3-mec

=+ 400-cps) for level of
100 +15 mv. If indication
is eorrect check wiring be-
tween connectors
1A1XA8BA-A4 and
1A1XA2-A4 for defects.
If no defect is found,
100-ke synthesizer module
1A2 (para 3-2d) is defec-
tive. If indication is out
of tolerance, proceed to
(6) below. If indication is
not present, rotate 100 KC
control through each of its
positions. If an output

is noted on AN/URM-145
at other positions. If an
output is noted on AN/
URM-145 at other posi-
tions of 100 KC control,
100-ke synthesizer module
1A2 is effective. If indi-
cations still are not ob-
tained, return 100 KC con-
trol to position, 9, and
proceed to (5) below.

(5) Remove mec synthesizer

module 1A9 and check for
continuity between pin 4
of connector 1A1XASBA
and pin 2 of connector
1A1XA09. If there is con-
tinuity, me synthesizer
module 1A9 is defective.
If there is no continuity,
wiring is defective.

(6) Connect AN/URM-145 to

7.1 MC OUPT test point
on top of 10— and 1-ke
synthesizer module 1A4,
Check for level of 85 =5
mv (7.1 me =400 cps). I
indication is eorrect, pro-
ceed to (7) below. If level
of 7.1-me signal is out of
tolerance check wiring be-
tween connectors
1A1XA4B-A1l and
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1A1XA2-A2 for defects.
If no defect is found, 10-
and 1-ke synthesizer
module 1A4 (para 3-2e)
is defective.

(7) Remove 100-ke synthesizer

module 1A2 and check for
19.5 £0.5 volts de at pin

8 of connector 1A1XA2. If
present, proceed to (8)
below. If not present,
check wiring between pin
3 of connector 1A2XA2
and terminal 1A1E45 for
defects.

(8) Check for 19.5 +0.5 volts

de at pin 1 of connector
1A1XAZ2. If present, pro-
ceed to (9) below. If not
present, wiring between
pin 1 of connector 1A1XA2
and pin 1 of connector
1A1X A9 is defective.

(9) Connect AN/USM-81 to

connector 1A1XA2-A3

and check for spectrum with
prr of 10 mieroseconds,
pulse width of 0.8 0.1
microsecond at 50% ampli-
tude, and minimum ampli-
tude of 600 mv (a, fig.
4-10). If not present, pro-
ceed to (10) below. If pres-
ent, insert new 100-ke
synthesizer module into
chassis. If correct indiea-
tions ean now be ob-

tained, original 100-ke
synthesizer module 1A2
was defective. If still no
output is present, fre-
quency dividers module
1A6 (para 3-2b) is defec-
tive.

(10) Using high impedance probe,

connect AN/USM-81 to
100 KC SPEC OUPT test
point on top of frequency
dividers module 1A6 and
check for spectrum with
625 +75 mv peak-to-peak
amplitude, pulse width

of 0.8 +0.1 microseconds
at 50% amplitude (fig.
4-10, j and k), and prr
of 10 microseconds. If not
present, proceed to (15)
below. If present, check

2-21
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wiring between connectors
1A1XAB6A-A4 and
1A1XA2-A3 for defects.
If no defect is found, fre-
quency dividers module
1A6 is defective.

(11) Remove 10— and 1-ke
synthesizer module 1A4
(para 8-2¢). Using AN/
USM-81, check for 10-ke
input spectrum (2.48- to
2.67-me) with prr of 100
microseconds, width of 8
+1 microseconds, and
minimum amplitude of 1.6
volts peak-to-peak (f, fig.
4-10) at connector
1A1XA4A-Al. If present,
proceed to (12) below. If
not present, proceed to (13)
below.

(12) Using AN/USM-81, check
for 1-ke pulse input with
prr of 1 millisecond, width
of 4.4 +0.4 microseconds,
and minimum amplitude
of 1.5 volts peak-to-peak
at connector 1A1XA4A-A2,
If not present, proceed to
(13) below. If present,
replace 10— and 1-ke syn-
the size module 1A4 into
the chassis.

(18) Replace 10— and 1-ke synthe-
sizer module 1A4 into
chassis. Using high im-
pedance probe, connect
AN/USM-81 to 10 KC
SPEC OUPT test point
on top of frequency dividers
module 1A6, and check for
spectrum with following
characteristics: 90 mv
peak-to-peak minimum
amplitude, width of 8
=+1 microseconds at 50%
amplitude, and prr of 100
microseconds (fig. 4-10,

q and r). Also, check at

1 KC PULSE OUT test
point on top of frequency
dividers module 1A6 for

a pulse with 1.0 volts
peak-to-peak minimum
amplitude, width of 4.4

+ 0.4 microseconds at 50%
amplitude and prr of 1
millisecond. If neither indi-
cation is present, proceed
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10

No transmission and
reception, or poor receiver
sensitivity and
insufficient transmit
rf drive, at following
setting of the MC con-
trols: 2, 8,4,5, 17,8,

11, 12, 14, 15, 16, 22,
28, 27, 28, or 29.

Defective me synthesizer modulé
1A9, translator module 1AS8,

100—ke synthesizer module 1AZ2,

or wiring.

to (14) below. If spectrum
is present but pulse is not
present, check wiring be-
tween connectors
1A1XA6A-Al and
1A1XA4A-A2 for defects.
If pulse is present but
spectrum is not present,
check wiring between
connectors 1A1XA6B-A1
and 1A1XA4A-A1 for
defects. If no defect is
found, frequency dividers
module 1A6 is defective.

(14) Remove frequency dividers

module 1A6 and check

for 19.5 +0.5 volts de at
pin 3 of connector
1A1XA6A. If voltage is
present, proceed to (15)
below. If not present, wir-
ing between terminal
1A1E45 and pin 3 of
connector 1A1XAG6A is
defective.

(15) Connect AN/USM-81 to

connector 1A1XABA-A3
and check for signal (500—
ke) with minimum ampli-
tude of 550 mv peak to
peak. If present, frequency
dividers module 1A6 is
defective. If not present,
check for this signal at
minimum amplitude of
180 mv at 500 KC OUPT
test point on top of fre-
quency standard module
1A3. If not present, fre-
quency standard module
1A3 is defective. If signal
ig present, check wiring
hetween connectors
1A1XA3A-A1 and
1A1XA6A-A3 for defects.
If no defect is found. fre-
auency standard module
1A83 (para 3-2¢) is de-
fective.

(1) Connect AN/URM-145 to

100 KC SYNTH OUPT
test point on top of 100—
ke synthesizer module 1A2.
Check for signal (23.3-

me =+ 400—cps) at level

of 110 +15 mv. If indica-
tion is correct, proceed to
(3) below. If indication

2-23



TM 11-5820-520-35

Item

Indication

Probable trouble

Procedure

11

2-24

No transmission or
reception at following
settings of MC con-
trols: 6, 9, 10, 13, 17,
18, 19, 20, 21, 24, 25,

and 26.

Defective frequency standard

module 1A3, 100—ke synthesizer
module 1A2, translator module

1A8, or wiring.

is not present, 100-ke
synthesizer module 1A2
(para 3-2d) is defective,
If indications are out of
tolerance, proceed to (2)
below.

(2) Remove 100-ke synthesizer
module 1A2 from chassis
and check for 19.5 +0.5
volts de at pin 1 of con-
nector 1A1X A2, If present,
100-ke synthesizer module
1A2 is defective. Check
for continuity between pin
1 of connectors 1A1XA9
and 1A1XAZ2. If these is
continuity, me synthesizer
module 1A9 is defective.
If there is no continuity,
wirirg is defective.

(3) Remove translator module
1A8 (para 3-2b) and
check for 19.5 + 0.5 volts
de at pin 4 of connector
1A1XA8A, If present,
translator module 1A8 is
defective. If not present,
check for continuity between
pin 2 of connector 1A1XA9
and pin 4 of connector
1A1XABA. If there is
continuity, me synthesizer
module 1A9 (para 3-2f)
is defective. If there is no
continuity, wiring is de-
fective.

(1) Set MC controls at 06.
Connect AN/URM-145 to
100 KC SYNTH OUPT
test point on top of
100-ke synthesizer module
1A2. Check for signal
(33.3-mc at minimum level
of 120 mv. Proceed to
(2) below.

(2) Remove 100-ke synthesizer
module 1A2 (para 3-2d).
Using AN/USM-81, check
for signal (10-me) at con-
nector 1A1XA2-A1 with
approximate level of 100-
mv peak to peak. If pres-
ent, 100-ke synthesizer
module 1A2 is defective.
If not present at connect-
or 1A1XA2-A1, check
for signal (10-me) at 10
MC OUPT test point on
top of frequency standard
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12

No receive, but trans-
missions can be made.

Defective capacitor 1A1A7C49,

relay 1A1K3, relay 1A1K4,
translator module 1A8, receiver
if. module 1A7, receiver audio
module 1A10, AUDIO GAIN
control 1A1R2, wiring, relay
1A1K1, or relay 1A1KS3.

module 1A3 with AN/
USM-81. If signal is not
present here, frequency
standard module 1A3

(para 3-2b) is defective

If signal is present, remove
frequency standard module
1A3 and check wiring be-
tween connectors 1A1X A2
Al and 1A1XA3B-A2 for
defects. If no defect is
found, frequency standard
module 1A3 is defective.

(1) Turn SERVICE SELECTOR

switch to CW, AUDIO
GAIN control fully clock-
wise, and BFO control
fully elockwise. If tone
can be heard, check for
shorted capacitor 1A1A2Ch
or 1A1C46, or contact on
section 38, front of switch
1A1S4. If no tone is heard,
depress and hold H-33/PT
push-to-talk switch. Tone
should be heard in H-
33/PT receiver. If present,
proceed to (2) below. If
not present, proceed to

(9) below.

(2) Release H-33/PT push-to-talk

switch. Turn SERVICE
SELECTOR switch to
SSB NSK. Connect AN/
TURM-145 to terminal
1A1ATE6 and check for
signal. If present, proceed
to (8) below. If not pres-
ent, capacitor 1A1A7C49,
the wiring between terminal
1A1ATE6 and connector
1A1J16 (check wiring for
an open and short), or
relay 1A1KS5 is defective.

(3) Connect AN/URM-145 to

the RF OUTPUT test
point on top of rf ampli-
fier module 1A12 and
check for signal (approx
2-mv). If present, proceed
to (4) below. If not pres-
ent, relay 1A1K3 or con-
nection between terminal
1A1ATE6 and contact

A3 of relay 1A1K3 is de-
fective.

(4) Conneet AN/TTSM-81 to

RCVR OUPT test point
on top of translator
module 1A8. Set age/ale
switch 1A1811 at off.

2-25
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AN/USM-81 should indi-
cate signal (1.7562-mec) at
approximately 20 mv.

If present, proceed to(8)
below. If not present, pro-
ceed to (5) below.

(6) Remove translator module
1A8 (para 3-2b) and
check for signal (5-mec)
at connector 1A1XA8B-A2
(approx 4-mv) with AN/
URM-145. If present, pro-
ceed to (6) below. If not
present, one of following
is defective: wiring be-
tween connector 1A1XA12-
Al and contact A2 of relay
1A1K4, relay 1A1K4, or
wiring between contact A3
of relay 1A1K4 and con-
nector 1A1XA8B-A2.

(6) Check for 19.5 +0.5 volts
de at pin 5 of connector
1A1XABA. If present,
relay 1A1K1 is defective.
If not present, check for
continuity to ground. If
there is continuity, proceed
to (7) below. If there is
no continuity, there is
defect in wiring to con-
tact 12 of relay 1A1K1.

(7) Connect ME-26B/U to pin
3 of connector 1A1XABA
and check for 19.6 +0.6
volts de. If voltage is pres-
ent, translator module
1A8 is defective. If not
present, check for con-
tinuity to ground. If
there is continuity, relay
1A1K1 is defective, If
there is no continuity, there
is defect in wiring to con-
tact 10 of relay 1A1K1.

(8) Replace translator module
1A8 (para 3-2b), remove
receiver IF module 1A7
(para 3-2b), and check
for signal (1.756-mc¢ +2-
ke) at connector 1A1XAT-
A2 (approx 20-mv) with
AN/URM-145. If present,
receiver if. module 1A7 is
defective. If not present,
check wiring between
connectors 1A1XAT-A2
and 1AIXABA-A3 for
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defects. If no defect is
found, translator module
1A8 is defective.

(9) Connect ME-30C/U to high

side of AUDIO GAIN
control 1A1R2 and
check for audio signal
(approx 750-mv). If pre-
sent, proceed to (14) be-
low. If not present, pro-
ceed to (10) below.

(10) Remove receiver if. module

1A7. Check for continuity
between high side of
AUDIO GAIN control
1A1R2 and pin 30 of
connector 1A1XA7, If
there is continuity, proceed
to (11) below. If there is
no continuity, wiring is
defective.

(11) Check for 19.5 +0.5 volts de

at pin 1 of connector
1A1XAT., If present, pro-
ceed to (12) below. If

not present, the wiring
between pin 1 of connector
1A1XAT7. and terminal
1A1E45 is defective.

(12) Connect ME-26B/U to pin

9 of connector 1A1X A7
and check for 19.5 0.5
volts de. If voltage is
present, relay 1A1K1 is
defective. If not present,
check for continuity to
ground. If there is con-
tinuity, proceed to (13)
below. If there is no con-
tinuity, there is a defect
in wiring to contact

12 of relay 1A1K1.

(13) Connect ME-26B/U to pin

2 of connector 1A1X AT
and check for 19.5 +0.b
volts de. If voltage is pres-
ent, receiver IF module
1A7 is defective. If not
present, check for continuity
to ground. If there is con-
tinuity, relay 1A1K1 is
defective. If there is no
continuity, there is defect
in wiring to contact 10 of
relay 1A1K1.

2-27
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13 Fuse 1A1F1 continues
to blow when RT-662/
GRC is keyed.

Note. To isolate defective keying functions, attempt to key the unit in

23 below.

14 [Unit is not keyed with
SERVICE SELECTOR
switch at SSB NSK or
AM, vox switch at
PUSH TO TALK, and
H-33/PT push-to-talk
switch depressed.

15 One-half second hand
time is present after
H-33/PT or M-29/U
push-to-talk switch is

2-28

Defective relay 1A1K1, 1A1K3,
1A1K4, or 1A1KS5.

Defective inductor 1A1A2L5,
feedthrough capacitor 1A1C46,
SERVICE SELECTOR switeh
1A184, vox switch 1A1S1,
transmitter IF and audio module
1AS5, or wiring.

Defective transmitter IF and
audio module 1A5, vox switch
1A181, diode 1A1CRS5, or
wiring.

(14) Replace receiver IF module
1A7, remove receiver audio
module 1A10 (para 3-2b)
and check for signal (2-ke)
at pin 12 of connector
1A1XA10 (approx 750-
mv) with ME-80C/U. If
present, proceed to (15)
below. If not present, wir-
ing between pin 12 of con-
nector 1A1XA10 and
AUDIO GAIN control
1A1R2 or AUDIO GAIN
control 1A1R2 is defective.

(15) Check for 20 volts de at pin
T of connector 1A1XA10.
If present, receiver audio
module 1A10 is defective.
If not present, wiring be-
tween pin 7 of connector
1A1XA10 and terminal
1A1E45 is defective.

Check for shorted coil in relay
1A1K1, 1A1K3, 1A1K4, or
1A1K5 (p/o front panel sub-
assembly AT).

Remove transmitter IF' and audio
module 1A5 (para 3-2b) and
check for continuity between
pin F of AUDIO connector
1A1J18 or 1A1J19 and pin 29
of connector A1XAb. If there
is continuity, transmitter IF
audio module 1A5 is defective.

If there is no continuity, check
following path for continuity,
starting with pin F of AUDIO
connector 1A1J18 or 1A1J19

(an open indicates the defect) :
terminal 1A1A2E12; terminal
1A1E5, feedthrough capacitor
1A1C46; contact 8, section

3, front of switch 1A1S4; contact
8, rear of switech 1A181; contact
6, rear of switch 1A1S1; contact
10, section 1, rear of switch
1AS4; contact 11, section 1, rear
of switch 1A184; contact 10,
section 3, front of switch 1A184;
and pin 29 of connector 1A1XAB.

Remove transmitter IF and
audio module 1A5 (para 3-2b)
and check for continuity be-
tween pins 29 and 27 of con-

the order prescribed in items 14 through
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16

17

18

19

released with
SERVICE SELECTOR
switch at SSB NSK or
AM and vox switch at
PUSH TO TALK.

Unit is not keyed when
speaking into H-33/PT
microphone with
SERVICE SELECTOR
switch at SSB NSK, vox
switch at PUSH TO
VOX, and H-33/PT
push-to-talk switch
depressed.

Unit is not keyed when
speaking into M-29/U
or H-33/PT micro-
phone with SERVICE
SELECTOR switch at
AM, vox switch at
PUSH TO VOX, and
M-29/U or H-33/PT
push-to-talk switch
depressed.

One-half second hang time
is present after H-33/PT
or M-29/U push-to-
talk switch is released
with SERVICE SELEC-
TOR switch at SSB
NSK or AM and vox
switeh at PUSH TO
VOX.

Unit is not keyed when
speaking into H-33/PT
or M29/U microphone
with SERVICE SELEC-
TOR switch at SSB
NSK or AM and
vox switch at VOX.

Defective SERVICE SELECTOR
switch 1A1S4, vox switch
1A18S1, transmitter if. and
audio module 1A5, or wiring.

Defective SERVICE SELECTOR
switch 1A184.

Defective diode 1A1CR6 or vox
switech 1A181.

Defective SERVICE SELECTOR
switch 1A184, vox switch
1A181, or wiring.

nector 1A1XA5. If there is
continuity, transmitter if, and
audio module 1A5 is defective.
If there is no continuity, isolate
defect by checking following
path for continuity, starting
with the OHMS lead of ME—
26B/U connected to pin 27 of
connector 1A1X A5 (an open
indicates the defect) : contact 8,
front of switch 1A181, contact
11, front of switch 1A181;
anode of diode 1A1CR5; contact
6, rear of switch 1A181.

Remove transmitter if. and audio

module 1A5 (para 3-2b) and
check for continuity between.
pin F of AUDIO connector
1A1J18 or 1A1J19 and pin 27
of connector 1A1XA5. If there
is continuity, transmitter if.
and audio module 1A5 is
defective. If there is no con-
tinuity, isolate defect by
checking following path (an
open indicates defect) : contact
9, section 3, front of switch
1A184; contact 5, front of
switch 1A181, contact 3, front
of switch 1A1S1; pin 27 of
connector 1A1XAS.

Contact 11 of switch 1A154 or

jumper to contact of switech
1A184 is defective.

Check diode 1A1CR6 and con-

tact 10, rear of switch 1A181.

Check following path for continuity

to ground (an open indicates the
defect) : contact 11, section 2,
rear of switch 1A1S4; contact 12,
section 2, rear of switch 1A184;
and contact 7, front of switch
1A181.
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20 RT-662/GRC does not Defective transmitter IF and- Replace transmitter if. and audio
remain keyed for one- audio module 1A5. module 1A5 (para 3-2b).
half second after com-
pletion of transmission
with SERVICE SELEC-

TOR switch at SSB
NSK or AM and vox
switch at VOX.

21 Unit is not keyed with Defective SERVICE SELECTOR Check section 3, front of switch
SERVICE SELECTOR switch 1A184, or wiring. 1A184.
switch at FSK.

22 Unit is not keyed when Defective SERVICE SELECTOR Remove transmitter IF and audio
KY-116/U is depressed switch 1A 184, or wiring. module 1A5 (para 3-2b) and
with SERVICE SELEC- check for continuity between pin
TOR switch at CW. 30 of connector 1A1XAb and

pin F of AUDIO connector
1A1J18 or 1A1J19. If there is
continuity, transmitter if. and
audio module 1A5 is defective.
If there is no continuity, check
contact 12, section 8, front of
switch 1A184 and interconnect-
ing wiring to pin 30 of connec-
tor 1A1XASD to isolate defect.

23 RT-662/GRC does not Defective transmitter IF and Replace transmitter IF and audio
remain keyed for one- audio module 1A5. module 1A5 (para 8-2b).
half second after comple-
tion of transmission
with SERVICE SELEC-

TOR switch set at CW.
24 No transmit, but receive a. Defective relay 1A1K1, wiring, (1) Set SERVICE SELECTOR

2-30

operation.

or transmit IF and audio
module 1A5.

switch at CW. Depress
H-33/PT push-to-talk
switch. Cw sidetone should
be heard in H-33/PT
earpiece. If heard, proceed
to ¢ below. If no tone

or receiver noise is pre-
sent, proceed to b below.
If the tone is not present,
but receiver noise can be
heard, proceed to (2) be-
low.

(2) Remove transmitter if and
audio module 1A5 (para
3-2b). Jumver pin 31 of
connector 1A1XAS5 to
ground. Receiver noise
should no longer be
heard in the H-33/PT. If
there is no receiver noise,
proceed to (4) below. If
receiver noise is still pre-
sent, proceed to (3) below.

(3) Remove jumver and check -
for 23 to 29 volts de at
pin 31 of connector
1A1XAS5. If present,
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b. Defective receiver IF module

1A7, transmitter IF and
audio module 1A5, or wiring.

¢. Defective translator module

1A8, transmitter if. and
audio model 1A5, relay

1A1K3, relay 1A1K4, or
wiring.

relay 1A1K1 or 27 volts
de supply to pin 4 of re-
lay 1A1K1 is defective, If
not present, wiring be-
tween pin 31 of connector
1A1XA5 and pin 11 of
relay 1A1K1 is defective.
(4) Remove jumper from pin 31
of connector 1A1XA5. Con-
neet ME-26B/U to pin 2
of connector 1A1XAb and
check for continuity to
ground. If there is no
continuity, proceed to
(5) below. If there is
continuity, the wiring be-
tween pin 2 of connector
1A1X A5 and contact 12
of relay 1A1K1 is defective.
(5) Connect ME-26B/U to pin
24 of connector 1A1XAb
and check for 19.5 =0.5
volts de. If present, trans-
mitter if. and audio module
1A5 is defective. If not
present, wiring between
pin 24 of connector
1A1XAb and contact 10
of relay 1A1K1 is defective.

(1) Remove transmitter IF and
audio module 1A5 and
receiver IF module 1AT.
Check wiring between pin
3 of connector 1A1XAT7
and pin 19 of connector
1A1XA5 for defects. If
no defect is found, pro-
ceed to (2) below.

(2) Replace transmitter if. and
audio module 1A5 into
chassis. Depress and hold
H-33/PT push-to-talk
switch. With ME-30C/U,
check for audio signal at
pin 8 (approx 150-mv)
of connector 1A1XA"T. If
signal is present, receiver
if. module 1A7 is defective.
If signal is not present,
transmitter if. and audio
module 1A5 is defective.

(1) Depress and hold H-33/PT
push-to-talk switch. Con-
nect AN/URM-145 to
XMTR OUPT test point
on top of translator module
1A8 and check for signal
level of approximately 5
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mv. If present, proceed
to (5) below. If not pre-
sent, proceed to (2) below.

(2) Connect AN/URM-145 to

XMTR IF OUTPUT fest
point on top of transmit-
ter if. and audio module
1A5, depress H-33/PT
push-to-talk switch, and
check for 30 =10 mv level.
If present, proceed to

(4) below. If not present,
proceed to (3) below.

(8) Remove transmitter IF and

audio module 1A5. Depress
H-33/PT push-to-talk
switch and check for input
signal (1.752-me) at con-
nector 1A1XA5-A3
(approx 150-mv). If
signal is present, transmit-
ter if. and audio module
1A5 is defective. If not
present, wiring between
connectors 1A1XA5-A3
and 1A1XA7-Al is
defective.

(4) Replace transmitter if. and

audio module 1A5 and
remove translator module
1A8 (para 3-2b). Depress
H-33/PT push-to-talk
switch and check for input
signal (1.752-me) at con-
nector 1A1XA8A-A2
(approx 30-mv). If pre-
sent, translator module
1A8 is defective. If not
present, check wiring be-
tween connectors
1AIXA8A-A2 and
1A1XAB-A1 for defects.
If no defect is found,
transmitter if. and audio
module 1A5 (para 3-2b)
is defective.

(5) Connect ME-26B/U to

RF OUTPUT test point
on top of rf amplifier
module 1A12 and check
for level greater than

b volts ac. If present, pro-
ceed to (7) below. If

not present, proceed to
(6) below

(6) Check for 27 volts dec at

pin 2 of relay 1A1K3. If
not present, wiring to
terminal 1A1E48 is defec-



TM 11-5820-520-35

Item

Indication

Probable trouble

Procedure

25

26

No signal level meter
indication during
transmit when operated
in system or alone.

Signal level meter does
not indicate when the
unit is operated alone
in transmit.

Defective receiver IF module
1A7.

Defective internal ale assembly
1A1A5, age/ale switch 1A1811,
or wiring.

tive. If present, check for
de level of not more than
2.5 volts at pin 1 of relay
1A1KS3. If de level is not
present, wiring to terminal
1A1ES8 is defective. If
present, wiring between
connector 1AIXA8B-A4
and contact Al of relay
1A1KS3 or relay 1A1K3 is
defective.
(7) Check for 27 volts dc at

terminal 2 of relay 1A1K4,
If not present, wiring from
terminal 2 of relay 1A1K4
to terminal 1A1E48 is de-
fective. If present, check
for de level of not more
than 2.5 volts at pin 1 of
relay 1A1K4. If this de
level is not present, wiring
from terminal 1 of relay
1A1K4 to terminal 1A1E8
is defective. If level is pres-
ent, there is defect in
wiring between connectors
1A1XA12-A1 and 1A1J21,
or relay 1A1K4 is defective.

Replace receiver IF module 1A7

(para 3-2b).

(1) Check for 19.5 =+ 0.5 volts
de at contact 2 of age/ale
switch 1A1811, If present,
proceed to (2) below. If
not present, wiring be-
tween contact 2 of age/ale
switch 1A1S511 and emitter
of transistor 1A1Q1 is
defective.

(2) Check for 19.5 +0.5 volts
de at contact 1 of age/ale
switeh 1A1811. If present,
proceed to (3) below. If
not present, age/ale switch
1A1811 is defective.

(3) Check for 19.5 +0.5 volts de
at terminal 1A1A6E1, If
present, proceed to (4)
below. If not present,
wiring between age/ale
switch 1A1S11 and terminal
1A1A5E1 is defective.

(4) Set SERVICE SELECTOR
switch at CW and depress
H-33/PT push-to-talk
switeh. Check for 2 volts
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27

28

2-34

No transmission in ew
only.

No voice transmissions
in ssb or am.

Defective transmitter if. and
audio module 1A5, frequency
dividers module 1A6, or wiring.

Defective transmitter if. and
audio module 1A5, inductor
1A1A2L3, 1A1A2L4, or
1A1A2L7, feedthrough capacitor
1A1C44, 1A1C45, or 1A1CA47,
capacitor 1A1A2C3, 1A1A2C4,
or 1A1A2C7, or wiring.

de at terminal 1A1ASES.
If present, proceed to (5)
below. If not present, in-
ternal ale assembly 1A1AB
(para 8-2h) is defective.

(5) Remove transmitter if. and
audio module 1A5 and
check for continuity be-
tween terminal 1A1A5E6
and pin 6 of connector
1A1XASb. If there is con-
tinuity, transmitter if. and
audio module is defective.
If there is no continuity,
wiring is defective.

(1) Remove transmitter if. and
audio module 1A5 (para
3-2b) and check for pres-
ence of 1-ke pulse at
connector 1A1XA5-A4
using AN/USM-81. If
pulse is present, transmit-
ter if. and audio module
1A5 is defective, If not
present, proceed to (2)
below.

(2) Connect AN/USM-81to 1
KC PULSE OUPT test
point on top of frequency
dividers module 1A6 and
check for 1-ke pulse. If
not present, frequency
dividers module 1A6
(para 3-2b) is defective.
If present, check wiring
between connectors
1A1XA5-A4 and
1A1XAGA-A2 for defects.
If no defect is found, fre-
quency dividers module
1A6 is defective.

Depress and hold H-33/PT push-
to-talk switch and speak into
microphone. Connect ME—
80C/U to SMTR AUDIO IN
test point on top of transmitter
if. and audio module 1A5 and
note an indication from 20 to
200 mv. If present, transmitter
if. and audio module 1A5 (para
3-2b) is defective. If not pres-
ent, remove transmitter if. and
audio module 1A5 and isolate
defect by checking following
connections for continuity and
shorts to ground: pin 17 of
connector 1A1XA5 to pin C
of AUDIO connectors 1A1J18
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29

30

31

32

Am. transmissions cannot
be received by am.
receivers.

No ew sidetone

Defective frequency dividers
module 1A6, transmitter if.
and audio module 1A5, or

Defective receiver IF module

No bfo control of receive
cw signals.

Received signal level
cannot be varied with
MANUAL RF GAIN
control.

1AT7 or wiring.

Defective receiver IF module
1AT7, BFO control 1A1R3,
or wiring.

Defective resistor 1A1RS,
1A1R12, MANUAL RF GAIN
control 1A1R1, wiring or

receiver IF module 1A7.

and 1A1J19, pin 18 of connector
1A1XA5 to pin D of AUDIO
connectors 1A1J18 and 1A1J19,
pin 16 of connector 1A1XAS5 to
pin J of AUDIO connectors
1A1J18 and 1A1J19.

Remove transmitter if. and audio
module 1A5 (para 3-2b). Set
SERVICE SELECTOR switch
at AM, Check for continuity be-
tween pin 9 of connector
1A1XA5 and ground. If there
is no continuity, wiring to con-
tact 2, section 2, rear of SERV-
ICE SELECTOR switch 1A184
is defective. If there is con-
tinuity, check for a signal
(1.75-me) at connector
1A1XA5-A2 with AN/URM-
145. If signal is present, trans-
mitter IF and audio module
1A5 is defective. If not
present, remove frequency
dividers module 1A6 (para
3-2b)and check wiring between
connectors 1A1XA5-A2 and
1A1XA6B-A2 for defects. If no
defect is found, frequency
dividers module 1A6 is defective.

Remove reciever IF module 1A7

(para 3-2b). Set SERVICE
SELECTOR switch at CW.
Check for 19.5 *=0.5 volts de

at pin 10 of connector
1A1XAT. If present, receiver if.
module 1A7 is defective. If not
present, wiring between pin 10
of connector 1A1X AT and
contact 6, seetion 1, rear of
SERVICE SELECTOR switch
1A1584 is defective.

Remove receiver IF module 1A7

(para 8-2b) and check for
19.5 +0.5 volts de at pins 11
and 12 of connector 1A1XAT.
If present, receiver if. module
1A7 is defective. If not present,
wiring between pin 11 of con-
nector 1A1X A7 and pin 2 of
BFO control 1A1R3, and/or
wiring between pin 12 of con-
nector 1A1XA7 and pin 3 of
BFO control 1A1R3, or BFO
control 1A1R3 is defective.

(1) Remove receiver IF module
1AT (para 3-2b). Set
MANUAL RF GAIN
control fully counter-
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33

2-36

Received signals distorted. ___]Defective mc synthesizer module

1A9, frequency standard
module 1A3, 10— and 1-ke
synthesizer module 1A4,
translator module 1AS,
receiver audio module 1A10,
receiver if. module 1A7, rf
amplifier module 1A12,
age/ale switch 1A1811, or
wiring.

clockwise. Check at pin

8 of connector 1A1XAT7
for level of approximately
2.5 volts de. If present,
receiver if. module 1A7

is defective. If not present,
proceed to (2) below.

(2) Check for approximately 2.5
volts de at terminal 2 of
MANUAL RF GAIN
control 1A1R1. If present,
wiring between terminal 2
of MANUAL RF GAIN
control 1A1R1 and pin 8
of connector 1A1XAT is
defective, If not present,
proceed to (3) below.

If 19.5 +0.5 volts de is
present, proceed to (4)
below.

(3) Check for 19.5 +0.5 volts
de at contact 6 of NOISE
BLANKER switch 1A183.
If present, resistor 1A1R12
is defective. If not
present, wiring between
contact 6 of NOISE
BLANKER switch
1A183 and terminal
1A1E45 is defective.

(4) Check de level at terminal
1 of MANUAL RF
GAIN control 1A1R1. If
the indication is 19.5 =0.5
volts de, resistor 1ATR8
is defective. If there is
no indieation, MANUAL
RF GAIN control 1A1R1
is defective.

(1) Connect AN/USM-81 to
MC SYNTH OUPT
test point on top of me
synthesizer module 1A9.
Check for signal (15.5-me
+10—ps) with minimum
amplitude of 120 mv peak
to peak. If correct, proceed
to (2) below. If level is
out of tolerance, me
synthesizer module 1A9
(para 3-2f) is defective.

(2) Connect AN/USM-81 to
7.1 MC OUPT test point
on top of 10— and 1-ke
synthesizer module 1A4.
Check for signal (7.1-me
+400—cps) at minimum
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amplitude of 80 mv peak
to peak. If correct, pro-
ceed to (4) below. If out
of tolerance, 10- and 1-ke
synthesizer module 1A4
(para 3-2¢) is defective.
(8) Connect AN/USM-81 to 1
MC OUPT test point
on top of frequency
standard module 1A3.
Check for signal (1.0-me
+10—cps) at a minimum
amplitude of 1.2 volts
peak to peak. If indications
are not present, or are out
of tolerance, frequency
standard module 1A3
(para 3-2b) is defective.
If indications are correct,
check wiring between
connectors 1A1XA9-A1
and 1A1XA3B-A1 for
defects. If no defect is
found, frequency standard
module 1A3 is defective.
(4) Connect AN/USM-81 to
RF OUTPUT test point
on top of rf amplifier
module 1A12. Set Cn—
764/U for 10-mv peak-
to-peak indication on
AN/USM-81. Connect
AN/USM-81 to RCVR
OUPT test point on top
of translator module
1A8 and check for signal
(1.75-me) with a minimum
amplitude of 20 mv peak
to peak. If present,
proceed to (5) below. If
not present, replace transla-
tor module 1A8 (para
3-2b) with new module.
If distortion is still pres-
ent, replace original
module and proceed to
(5) below. If distortion
was eliminated, translator
module 1A8 was defective.
(5) Check receiver audio module
1A10 by substitution
(para 3-2b). If signals
still remain distorted,
replace original module
and proceed to (6) below.
If distortion is eliminated,
original receiver audio
module 1A10 was defective.
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(6) Set CN-764/U for 100-mv
level at terminal 1A1ATES6.
Check for level between
0 and 8.0 volts dc at
IF AGC test point on top
of receiver if. module
1AT7. If present, proceed
to (8) below. If not
present, proceed to (7) below.

(7) Check for 19.5 +0.5 volts
dec at contact 2 of age/ale
switch 1A1S811. If not
present, wiring between
contact 2 of age/ale
switch 1A1811 and
terminal 1A1E45 is
defective, If present at
contact 2, check for 19.5
+0.5 volts de at contact
1 of age/ale switch
1A1811. If not present at
contact 1, age/ale switch
1A1811 is defective. If
present, remove receiver
if. module 1A7 (para
3-2b) and check for 19.5
+0.5 volts de at pin 15
of connector 1A1XAT. If
this voltage is present,
receiver IF module 1A7 is
defective. If not present,
wiring between pin 15
of connector 1A1XAT and
contact 1 of age/alc switch
1A1811 is defective.

(8) Check for level between
-1 and -30 volts de at
RF AGC test point on
top of receiver, if. module
1A7. If present, proceed
to (9) below if not
present, receiver IF
module 1A7 is defective.

(9) Check receiver IF module
1AT by substitution. If
signals still remain dis-
torted, replace original
module and proceed to
(10) below. If distortion
was eliminated, original
receiver if. module 1A7
was defective.

(10) Remove rf amplifier module
1A12 and check for level
between -1 and -30
volts de at pin 3 of con-
nector 1A1XA12, If
present, rf amplifier
module 1A12 (para 3-2g)
is defective. If not present,
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34

35

36

Level of received audio
signals fluctuate.

Receive audio can be
heard in LS-166/U,
but cannot be heard in
H-33/PT or H-227/U.

Receive audio can be
heard in H-33/PT or
H-227/U, but cannot
be heard in LS-116/U.

Defective hang and/or age
attack time.

Defective receiver audio module
1A10, capacitor 1A1A2C1,
inductor 1A1A2L1, feedthrough
capacitor 1A1C42, or wiring.

Defective receiver audio module
1A10, capacitor 1A1A2C2,
inductor 1A1A2L2, feedthrough
capacitor 1A1C43, or wiring.

wiring between pin 3 of
connector 1A1XA12 and
pin 5 of connector 1A1XAT
is defective.

Replace receiver IF module 1A7
(para 3-2b).
(1) Connect H-33/PT to other

ATUDIO connector. If
audio can now be heard,
wiring between pin A of
AUDIO connectors
1A1J18 and 1A1J19 is
defective. If audio still
cannot be heard, proceed
to (2) below.

(2) Connect ME-30C/U to 10MW

OUT test point on top of
receiver audio module
1A10. Set AUDIO GAIN
control maximum and
check for 2.45-volt
minimum indication on
ME-30C/U. If present,
there is open circuit
(wiring, feedthrough
capacitor 1A1C42, inductor
1A1A2L1) between pin
A of AUDIO connectors
1A1J18 and 1A1J19, and
pin 14 of connector
1A1XA10. If not present,
proceed to (3) below.

(3) Remove receiver audio

module 1A10 (para
3-2b) and check for
short between pin 14 of
connector 1A1XA10 and
ground. If shorted,
feedthrough capacitor
1A1C42 or capacitor
1A1A2C1 is defective.
If not shorted, receiver
audio module 1A10 is
defective.

(1) Connect the LS-116/T to

other AUDIO connector.
If audio can now be
heard, the connection be-
tween pin L of AUDIO
connectors 1A1J18 and
1A1J19 is defective. If
audio still cannot be
heard, proceed to (2)
below.

(2) Connect ME-30C/U to 2W

OUPT point on top of
receiver audio module
1A10. Set AUDIO GAIN
control maximum and
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check for 34.6-volt
minimum indication on
ME-30C/U. If present,
there is an open
(wiring, feedthrough
capacitor 1A1C43, or
inductor 1A1A2L2) be-
tween pin L of AUDIO
connectors 1A1J18 and
1A1J19, and pin 15 of
connector 1A1XA10. If
not present, proceed to
(8) below.

(3) Remove receiver audio
module 1A10 (para
3-2b) and check for a
short between pin 15
of connector 1A1XA10 and
ground. If shorted,
feedthrough capacitor
1A1C43 or capacitor
1A1A2C2 is defective.
If not shorted, check for
23 to 29 volts dc at pin
8 of connector 1AIXA10.
If present, receiver audio
module 1A10 is defective.
If not present, wiring
between pin 8 of connector
1A1XA10 and contact
4 of SERVICE SELECTOR
switeh 1A184 is defective.

37 Receiver audio will not Defective SQUELCH switch (1) Check for continuity be-
unsquelch with 1A182, wiring, or receiver tween contact 6 of switch
SQUELCH switch at audio module 1A10. 1A182 and ground. If
OFF. there is continuity, proceed

to (2) below. If there is
no continuity, the wiring
is defective.

(2) Check for continuity
between contacts 4 and
6 of SQUELCH switch
1A182. If there is con-
tinuity, proceed to (3)
below. If there is no
continuity, SQUELCH
switch 1A182 is defective.

(3) Remove receiver audio
module 1A10 (para
8-2b) and check for
continuity between pin
13 of connector 1A1XA10
and ground. If there is
continuity, receiver audio
module 1A10 is defective.
If there is no continuity,
connection between pin 13
of connector 1A1XA10
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38

39

40

Receiver audio wirl not
unsquelch with SERV-
ICE SELECTOR switch
at CW or FSK.

Receiver audio will not
unsquelch with
SQUELCH switch at
ON.

Noisy receiver audio
signals will not squelch
with SQUELCH
switch at ON.

Defective SERVICE SELECTOR
switeh 1A184, wiring, or
receiver audio module 1A10.

Defective receiver audio module
1A10.

Defective receiver audio module
1A10, wiring, transmit-receive
relay 1A1K1, or SQUELCH
switch 1A182.

and contact 4 of SQUELCH
switch 1A182 is defective.

(1) Check for continuity be-
tween contact 11, section
2, rear of SERVICE
SELECTOR switch 1A184
and ground. If there is
continuity, proceed to
(2) ‘below. If there is no
continuity, wiring between
contact 11, section 2,
rear of switch 1A184 and
contact 9, section 2, front
of switch 1A184 and
ground is defective.

(2) Check for continuity be-
tween contacts 11 and 1,
section 2, rear of switch
1A184, If there is con-
tinuity, proceed to (8)
below. If there is no
continuity, section 2,
rear of switch 1A1S4 is
defective.

(3) Remove receiver audio
module 1A10 (para
8-2b) and check for
continuity between contact
1, section 2, rear of
switch 1A184 and pin
5 of connector 1A1XA10.
If there is continuity,
receiver audio module
1A10 is defective. If there
is no continuity, wiring
is defective.

Replace receiver audi» module
1A10 (para 3-2b).

(1) Check for 19.5 0.t volts
de at contact 14 of trans-
mit-receive relay 1A1KI1.
If present, proceedto (2)
below. If not presert, wir-
ing between contact14
of relay 1A1K1 andthe
emitter of transistor
1A1Q1 is defective.

(2) Check for 19.5 0.5 wlts
de at contact 10 of
transmit-receiver rilay
1A1K1. If present, ro-
ceed to (3) below. I
not present, transnit-
receive relay 1A1K is
defective.
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(8) Remove receiver audio
module 1A10 (para
3-2b) and check for
19.5 +0.5 volts dc at
pin 38 of connector
1A1XA10, If present,
proceed to (4) below.

If not present

wiring between contact 10
of relay 1A1K1 and

pin 3 of connector
1A1XA10 is defective.

(4) Check for continuity to
ground between pin 13
of connector 1A1XA10
and ground. If thereis
continuity, SQUELCH
switch 1A182 is
defective. If there is no
continuity, proceed to (5)
below.

(5} Remove receiver if, module
1A7 (para 3-2b) and
check for continuity be-
tween pin 29 of connector
1A1XA7 and pin 6 of
connector 1A1XA10. If
there is continuity, receiver
audio module 1A10 is
defective. If there is no
continuity, wiring is
defective.
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Item

Indication

Probable trouble

Procedure

42

No, or limited, vernier
operation.

Defective thermistor 1A1R18,
resistor 1A1R9, FREQ
VERNIER Potentiometer
1A1R4, FREQ VERNIER
switch 1A 188, wiring, or
frequency dividers module 1A6.

2-43

(1) Check for defective
thermistor 1A1R18 or
resistor 1A1R9. If both
are normal, frequency
dividers module 1A6
(para 3-2b) is defective
or requires adjustment
(higher category repair
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Indication

Probable trouble

Procedure

43

44

2-44

Fuse 1AF1 continues to open
for any setting of
SERVICE SELECTOR
switch.

Inaccurate tuning code
to AM-3349/GRC-106
with an accurate tuning
code to turret in rf
amplifier module 1A12.

Defective 27-volt input line.

a. Defective code line.

required). If there is no
vernier opeation, proceed
to (2) below.

(2) Remove frequency dividers
module 1A6 (para 3-2b)
and check for approxi-
mately 19.5 +0.5 volts de
at pins 1, 2, and 4 of
connector 1A1XAG6A. If
all indications are pres-
ent, frequency dividers
module 1A6 is defective.

If no indication is present,
indications are not present,
FREQ VERNIER switch
1A 188 or associated wiring
to contact 6 of NOISE
BLANKER switch 1A188 is
defective. If one or two
indications are not present,
FREQ VERNIER control
1A1R4 or wiring to pins

1, 2, and 4 of connector
1A1XABA is defective.

Check for a shorted Zener diode

1A1VR2, capacitor 1A1C50 or
1A1C51, filter FL1, and associ-
ated wiring (located under panel
cover of J20 and J21 connector
chassis).

(1) For each code line, check for
continuity between associ-
ated pin (E, S, U) V, B.)
of PA CONTROL con-
nector 1A1J20 and its
point of termination on
switch 1A1S6. If there is
continuity in all connec-
tions, proceed to (2)
below. If an open is
found, associated wiring,
feedthrough capacitor,
or LC filter on printed
circuit board 1A1A3 or
1A1A4 is defective.

(2) Successively connect ME-
26B/U between pins

E, S, U, V, and R of PA

CONTROL connector
1A1J20 and ground. For
each connection, rotate
MC controls to several
positions and allow unit
to tune. If ME-26B/U
indicates continuity to
ground at all frequencies,
associated feedthrough
capacitor or capacitor on
printed circuit board
1A1A3 0or 1A1A4 is
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45

46

47

48

AM-3349/GRC-106
continues to turn off
when keyed with the
TUNE-OPERATE
switeh set at OPERATE.

AM-3349/GRC-106
continues to turn off
when TUNE-OPERATE
switch is at TUNE.

No keying information to
AM-3349/GRC-106
when RT-662/GRC is
keyed.

No frequency change
information to AM-
3349/GRC-106.

b. Defective switch 1A1S6
(section 2, front; section 2,
rear; or section 3, front),
switch 1A1S5 front, or wiring.

Defective capacitor 1A1A3C2,
inductor 1A1A3L2, feedthrough
capacitor 1A1C25, resistor
1A1R5, 1A1R6, 1A1R11,
1A1R14 or 1A1R15, wiring,
SERVICE SELECTOR switch
1A1S4, or diode 1A1CRT.

Defective capacitor 1A1A3C3,
inductor 1A1A3L3, feedthrough
capacitor 1A1C26, diode
1A1CRS, resistor 1A1R13, or
wiring.

Defective transmitter IF and
audio module 1A5, wiring,
feedthrough capacitor 1A1C29,
or inductor 1A1A4L6.

Defective MC switch 1A186,
100K C switch 1A 87, feedthrough
capacitor 1A1C30, inductor
1A1A8L4, or wiring.

defective. If ME-26B/U
indication varies, proceed
to b below.

Isolate the trouble by visual
inspection and by checking
connections on switches
1A185 and 1A186 for opens
and shorts,

Connect 10 volts dec between pin
C of PA CONTROL connector
1A1J20 and ground. Remove
transmitter if. and audio
module 1A5 and check for
approximately 10 volts de at
pins 7 and 8 of connector
1A1XAS. If indication is at
both pins, transmitter if. and
audio module 1A5 is defective.
If there is no indication at
either pin, eapacitor 1A1A3C2,
feedthrough capacitor 1A1C25,
or interconnecting wiring is
defective. If there is no indica-
tion at pin 8 only, potentio-
meter 1A1R15, resistor 1A1R21,
or interconnecting wire is defec-
tive. If there is no indication
at pin 7 only, resistor 1A1RS6,
1A1R5, 1A1R11, 1A1R14,
wiring, diode 1A1CR7, or sec-
tion 38, rear of switch 1A154 is
defective.

Check for continuity between
pin Bof PA CONTROL
connector 1A1J20 and contact
3, rear section 3, S4 to
isolate the defective part.

Remove transmitter if. and audio
module 1A5 (para 3-2b).
Check for continuity between
pin 32 of connector 1A1X A5
and pin T or PA CONTROL
connector 1A1J20. If connection
is open, feedthrough capacitor
1A1C29, wiring, or inductor
1A1A4L6 is defective. If there
is no open, transmitter if. and
audio module 1A5 is defective.

(1) Connect ME-26B/U between
contact 4, section 1, rear
of MC switch 1A1S6
and ground. Rotate MC
control and check for
momentary indications of
continuity-on ME-26B/U.
If present, proceed to
(2) below. If not present,

2-45
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49

50

2-46

INo operate information
to AM-3349/GRC-106,
but standby information
is present.

No standby information
to AM-3349/GRC-106,
but operate information
is present.

Defective inductor 1A1A4L2,
feedthrough capacitor
1A1C23, or wiring.

Defective inductor 1A1A4L1,
feedthrough capacitor
1A1C24, or wiring..

section 1, rear of MC
switch 1A1S6 is defective.

(2) Check wiring between con-
tact 4, section 1, rear of
MC switch 1A1S6 and
feedthrough capacitor
1A1C30 for continuity. If
present, proceed to (3)
below. If not present, wir-
ing is defective.

(8) Connect ME-26B/U between
contact 8, rear of 100
KC switch 1A1S7 and
ground. Rotate 100 KC
control and check for
momentary indication of
continuity on ME-26B/U.
If present, proceed to (4)
below. If not present, rear
section of 100 KC switch
1A187 is defective.

(4) Check wiring between con-
tact 8, rear of 100 KC
switch 1A187 and feed-
through capacitor
1A1C30 for continuity.

If present, proceed to (5)
below. If not present,
wiring is defective.

(5) Check for continuity be-
tween feedthrough capaci-
tor 1A1C30 and pin H
of PA CONTROL connec-
tor 1A1J20. If there is no
continuity, wiring, feed-
through capacitor 1A1C30,
or inductor 1A1A3144
is defective.

Check for continuity between con-

tact 10, section 2, of SERVICE
SELECTOR switch 1A184 and
pin P of PA CONTROL con-
nector 1A1J20 to determine
whether wiring, inductor
1A1A4L2, or feedthrough
capacitor 1A1C23 is defective.

Check for continuity between
contact 8, section 2, front of
SERVICE SELECTOR switch
1A184 and pin N of PA
CONTROL connector 1A1J20
to determine whether wiring,
inductor 1A1A4L1, or feed-
through capacitor 1A1C24 is
defective. If shorted, feed-
through capacitor 1A1C24 or
capacitor 1A1A4C1 is defective.
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51 AM-3349/GRC-106
cannot be shut off from
RT-662/GRC.

52 No standby or operate
information to AM-
3349/GRC-106.

53 Tune information from
AM-3349/GRC-106
does not turn off
balanced modulator
and reinsert carrier for

Shorted operate or standby line,

Defective SERVICE SELECTOR
switch 1A154 or wiring.

Defective inductor 1A1A4L7,
feedthrough capacitor 1A1C28,
receiver if. module 1A7,
transmitter IF and audio
module 1A5, or wiring.

(1) Check for shorted feed-
through capacitor 1A1C23
or 1A1C24.

(2) Check for shorted capacitor
1A1A4C1 or 1A1A4C2
on printed cireuit board
1A1A4.

Check section 2, front of SERVICE

SELECTOR switch 1A154 and

associated wiring between

contact 9 and ground.

Remove receiver IF module 1A7

(para 3-2b) and transmitter 1F

and audio module 1A5. Check

for continuity between pin

Mof PA CONTROL connector

AM-3349/GRC-106
fine tuning.

b4 RT-662/GRC remains in
a constant tune condition.

Shorted tune line

1A1J20 and pins 13 of connec-
tor 1A1X AT and 10 of connec-
tor 1A1XAS. If there is con-
tinuity in both connections,
receiver if. module 1AT or
transmitter if. and audio
module 1A5 (para 3-2b) is
defective. If there is no con-
tinuity, wiring, inductor
1A1A4L7, or feedthrough
capacitor 1A1C28 is defective.
(1) Check for shorted feed-
through capacitor 1A1C28.
(2) Check for shorted capacitor
1A1A4CT.

Section lil.

TROUBLESHOOTING AMPLIFIER,

RADIO FREQUENCY AM-3349/GRC-106

Cautions:

1. Do not attempt removal or replacement
of assemblies in the AM-3319/GRC-106 with-
out reading the procedures in chapter 3.

2. Do not operate Amplifier, Radio Fre-
quency AM-3349/GRC-106 with the cover re-
moved from antenna coupler assembly 2A3.
Proper air circulation within the unit is de-
pendent on this cover being in place.

2-6. Test Setup
(fig. 2-4)

Bench tests of the AM-3349/GRC-106 re-
quire connection to a power source, the RT-
662/GRC, and to various test equipments. The

power source must be connected to the RT-
662/GRC and the AM-3349/GRC-106 for all

dynamic servicing procedures; the test equip-
ment connections vary from test to test. Re-
move the AM-3319/GRC-106 from its case by
loosening the six ecaptive Allen screws and
sliding out the chassis. Set the AM-3349/
GRC-106 on top of the RT-662/GRC.

a. Power Supply Connections. Connect the
PP-1451/G to the POWER connector on the
RT-662/GRC and to the PRIM, POWER con-
nector on the AM-3349/GRC-106 using the
CX-10071/U’s. Connect test cable No. 1 (para
3-9¢) between case connector 2A6XA1 and
chassis connector 2A1J1 (fig. 2-1).

Note, If Charger, Battery PP-1451/G is not avail-
able, use an equivalent de power source capable of
supplying 27 volts de at 50 amperes with less than
1-volt rms ripple content.
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b. Test Equipment. Interconnect the RT-
662/GRC and the AM-3349/GRC-106 as
shown in figure 2-4 and as specified in the
test of paragraph 2—4.

2-7. Localizing Troubles

a. General. Procedures are outlined in the
following chart to localize troubles to an as-
sembly or part of the AM-3349/GRC-106.
Depending on the nature of the operational

CABLE ASSEMBLY,
RADIO FREQUENCY
CG-409G/U(8BIN.)

symptoms, one or more of the localizing proce-
dures will be necessary. Part locations are
shown in figures 2-3.1, 2-3.2, 2-5 through

2-9.7, 3-3 through 3-8, 3-10, 3-11, and
3-13. For parts not shown, make use of
complete reference designation (para
1-2) to determine approximate area of
location (fig. 3-3 and 3-5). Each part
is identified by letter-stamping on the
chassis or printed board at its
location.

AMPLIFIER ,
RADIO FREQUENCY
AM-3349/GRC - 106

CABLE ASSEMBLY,

SPECIAL PURPOSE,
ELECTRICAL

CX-10071/U (10FT)

PRIM
POWER O==

RF DRIVE

DUMMY
LOAD Crmmmrrmemmme) OH M
DA-75/U
HANDSET
H-33/PT O pe e Ty

{}RF DRIVE

RECEIVER-TRANSMITTER, +
RADIO RT-662/GRC

CHARGER,
BATTERY
PP-1451/6

CABLE ASSEMBLY,
SPECIAL PURPOSE,
ELECTRICAL
CX-10099/U(TIN)

OSCILLOSCOPE — AS
AN/USM-8I DIRECTED
MULTIMETER AS
ME-26B/U DIRECTED

POWER
CABLE ASSEMBLY,
SPECIAL PURPOSE,
ELECTRICAL
CX-100T7I1/U(IOFT)
GENERATOR,
SIGNAL — AS
AN/GRM-50 DIRECTED
MULTIMETER AS
TS-352/U DIRECTED

TM5820-520-35-10

Figure 2—4. Test setup for Troubleshooting A mplifier, Radio Frequency
AM-3349/GRC-106.
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b. Use of the Chart. The troubleshooting
chart is designed to supplement the operation-
al procedures and troubleshooting information
described in TM 11-5820-520-12. If previous
operational checks have resulted in reference
to a particular item of this chart, go directly
to the referenced item. If no operational symp-
toms are known, begin with item 8 of the
quarterly preventive maintenance checks and
services chart (TM 11-5820-520-12) and pro-
ceed until the trouble is located.

T™M 11-5820-520-35
ce

¢. Conditions for Test. All checks in the
chart below are to be conducted with the RT-
662/GRC and AM-3349/GRC-106 connected
to a power source as described in paragraph
2-6. Before performing the procedures in the
chart, turn on the test equipment and allow
5-minute warmup period. After the warmup
period is completed, proceed as instructed in
TM 11-5820-520-12.

d. Troubleshooting Chart.

Warning: Voltages up to 3,000 volts dc¢ exist in the AM-3349/GRC-106. Before remov-
ing assemblies or making resistance measurements or continuity checks in the procedures
of the chart, set the SERVICE SELECTOR and PRIM PWR switches at OFF, and discon-

nect the CX-10071/U cable from the PRIM POWER connector.

Before touching any com-

ponents, always use a shorting stick to ground capacitors 2A5A2C4 and 2A5A2C5 (fig. 3-5)
and pin A or B of PRIM POWER connector 2A5J7.

Item Indication

Probable trouble

Procedure

1 PRIM. PWR. cricuit

Primary power line shorted

Check wiring common to pin 2

breaker trips repeatedly to ground. of relay 2A4A2K1 for shorts
with SERVICE SELEC- to ground.
TOR switch set at OFF.

2 PRIM. PWR. circuit Defective standby 27-volt line. —______| | (1) Referring to figure 4-27,

breaker trips repeatedly
with SERVICE SELEC-
TOR switch at STAND
BY or any operate
position before the
60-second delay has
elapsed.

check all wiring and the
following components
common to pin 3 of relay
2A5A2K1 for shorts
to ground: 2A5A2C1,
2A5A2C2, 2A5A2C3,
2A1A1C16, 2A1A1C17,
2A6A1C2, 2A6A1CS,
2A5ATCS8, 2A4A3C5,
2A6A1Q1, or 2A6A1Q2,
2A6A1T1, 2A5Q1,
2A5A2Q2, and 2A5A2T1.

(2) If fault is 2A5Q1 or
2A5A2Q2, insure that
de-to-de converter can be
shut off by shorting
terminal 2A5A3E1 to
ground.

(3) If converter does not
shut off, set PRIM.
PWR. circuit breaker at
off, and check for short
to ground at terminals
2A5A3E12. 2A5A3E9,
and 2A5A3E14. Also,
check for continuity be-
tween feedthrough
capacitors 2A5ATCE and
2A5A7C4 and between
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Item Indication

Probable trouble

Procedure

3 Blowers fail to energize
with SERVICE SELEC-
TOR switch at STAND
BY.

2-50

¢. Defective standby circuit.

b. Defective de-to-ac inverter
assembly 2A6A1.

pin 3 of relay 2A5A2K1
and 2A5A7C2 (approxi-
mately 200 ohms). If no
short or open is found,
replace 2A5A7. If short
or open is found,
isolate fault by checking
wiring and components
associated with point of
check at which abnormal
condition is obtained.

(1) Check for 27 volts de at
terminal 2A6A1E4, If
indication is correct,
proceed to b below.

(2) If indication in (1) above
is incorrect, check for
continuity. between pin
N of CONTROL con-
nector 2A5J2 and pin 1 of
relay 2A5A2K1. If
continuity does not exist,
trace ground line to
locate open circuit.

(3) Check for continuity be-
tween pin 3 of relay
2A5A2K1 and pin 6
of connector 2A1A1XAT.
If continuity does not
exist, trace this line to
locate open circuit.

(4) Check relay assembly 2A7
by substitution (para
3-37).

(5) Check diode 2A5A2CR1.

(6) Check for 27 volts dc at
pins 4, 3, and 2 of relay
2A5A2K1. If 27 volts de
is present at pins 4 and
2}but not at pin 3,
replace relay. If 27 volts
de is not present at pin
2,repair wiring between
PRIM. PWR. circuit
breaker and pin 2.

(1) Using TS-352/U, check for
141 =+14 volts ac between
terminals 2A6A1E9 and
2A6A1E13 and for 66
+10 volts ac between
terminals 2A6A1E9 and
2A6A1E11, If indications
are correct, check 1l wiring
common to transformer
2A6A1TI1.

(2) If neither indication in (1)
above is correct, check
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Item

Indication

Probable trouble

Procedure

PRIM. PWR. circuit
breaker trips repeatedly
with SERVICE SELEC-
TOR switch at any
operate position after
the 60-second delay has
elasped.

Blower motor 2A6B1
does not energize with
SERVICE SELECTOR
switch at STAND BY
or any operate position.

Blower motor 2A1B1
does not energize with
SERVICE SELECTOR
switch at STAND BY
or any operate position.

No indication or incorrect
indication on TEST
METER with TEST
METER switeh at
PRIM. VOL and
SERVICE SELECTOR

Defective operate 27-volt line, ____

Defective blower motor or
de-to-ac inverter assembly
2A6A1.

Defective blower motor 2A1B1
or de-to-ac inverter assembly
2A6A1,

a. Defective wiring in 27-volt
operate line or operate
ground line.

all windings of trans-
former 2A6A1T1, If any
are open, replace de-to-ac
inverter assembly 2A6A1.
(8) If no transformer defect is
found, see figure 4-27
and check all de-to-de
inverter assembly
2A6A1 components and
wiring. Repair as
necessary.
Check all wiring and components
common to pin 6 of relay
2ATK5. Check relay assembly
2A7 by substitution (para 3-3j).

(1) First check blower fan to
insure that it is not
binding; then, using TS-
3562/U, check for 66
+10 volts ac across
blower motor. If indication
is incorrect, proceed to
(3) below.

(2) If voltage at blower motor
is correct, check capacitor
2A6C1. If capacitor is
good, replace blower

~ motor 2A6B1.

(8) If voltage at blower motor
is incorrect, refer to item
8b above to isolate
malfunction.

(1) First check blower fan to
insure that it is not
binding; then using
TS-352/U, check for
141 +14 volts ac at
BLOWER VOLTAGE
test points 2A1J9 and
2A1J10. If indication
is incorrect, proceed to
(3) below.

(2) If voltage at test points is
correct, check capacitor
2A1C1. If capacitor is
good, replace blower motor.

(3) If voltage at BLOWER
VOLTAGE test points is
incorrect, refer to item
3b above to isolate
malfunction.

(1) Check for continuity be-
tween terminal 2A5A5E18
and pin 15 of connector
2A1A1XAT".

(2) Check for continnity between

pin Pof CONTROL con-
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Indication

Probable trouble

Procedure

2-52

switch at any op
erate position.

No indication or incorrect
indieation on TEST
METER with SERVICE
SELECTOR switch at
any operate position,
TEST METER switch
set at LOW VOLT,
and TUNE-OPERATE
switch at TUNE.

b. Defective relay 2ATK4 or
2ATKG (fig. 4-27T).
¢. Defective metering circuits.

d. Defective resistor 2A5A5R2.

. Defective capacitor 2A5C4.
. Defective meter 2A5MI1.

- ;

a. Defective low voltage power
supply.

nector 2A5J2 and pin 10
of chassis connector
2A1A1XAT7. If continuity
does not exist, check
wiring, inductor
2A5A1A214, and feed-
through capacitor
2A5A1C11 for opens.

Check by substitution and
repeating procedure (@ above).

Check for continuity between
negative meter terminal and
chassis ground and between
positive meter terminal and
terminal 2A5A5E19. If either
indication is incorrect, check
wiring and associated switch
section.

Check for 528K +25K ohms
between terminals 2A5A5E18
and 2A5A5E19. If indication
is incorrect, replace resistor
2A5A5R2.

Check capacitor 2A5C4 for short.

Remove relay assembly 2A7
(para 3-37) and apply 27 volts
de between terminal 2A5A5E18
(+) and chassis ground (-). If
meter 2A5M1 fails to indicate,
replace meter.

(1) Check for 500 +30 volts de
at L.V. test point 2A1A1J9
land for 24 =2 volts de
at H.V. test point
2A1A1J10. If both indica-
tions are correct, proceed
to b below, If both indica-
tions are incorrect, proceed
to item 10. If indication
at L.V. test point is in-
correct, but indication at
H.V. test point is correct,
proceed to (2) below.

(2) Using TS-852/U, check
for 550 +50 volts ac be-
tween pins 6 and 7 of
transformer 2A5A2T1
and between terminals
2A5A4E4 and 2A5A4ED
(fig. 2-7). If voltages at
transformer and terminals
are both correct, proceed
to (3) below.

(8) Check to see that terminal
2A5A4E3 is grounded.

(4) Check for 500 volts de at
terminal 2A5A4E2. If
indieation is incorrect,
check components of
board 2A5A4 (fig. 2-T).



™ 11-5820-520-35

Item Indication Probable trouble Procedure

b. Defective metering cireuit. . (1) Check for continuity between
negative side of meter
2A5M1 and ground. If
there is no continuity,
section A of switch
2A5S2 or associated wir-
ing is defective.

(2) Check for continuity between
the positive side of meter
2A5M1 and terminal
2A5A4E1, If there is
no continuity, check wir-
ing and section B of
switch 2A582, If switch
and wiring is good,
check resistors 2A5A4R3
and 2A5A4R5 (fig. 2-7).

9 No indication or incorrect a. Defective high voltage power (1) Check for 24 =+2 volts de
indication on TEST supply. at H.V. test point
METER with SERVICE 2A5J10. If indication
SELECTOR switch at is correct, proceed to b
any operate position, below.

TEST METER switch (2) If indication at H.V. test

at HIGH VOLT, and point is incorrect, check

and TUNE-OPERATE bleeder resistor package

switch at TUNE. 2A5A5RS and associated
wiring,

(3) Check all wiring of high
voltage power supply.

(4) Check rectifier 2A5A2CR6
by substitution.

(5) Check transformer 2A5A2T1
windings (4, 5) for opens
or shorts to ground.

b. Defective metering circuit. (1) Check for continuity from
negative side of meter
2A5M1 to pin 3 of relay
2A5A3K1, to 2A5A5R3
and to negative terminal
of rectifier 2A5A2CR6.
Check for 6.4 =+ 0.6 ohms
between terminal
2A5A5R3E3 and ground
with TEST METER
switch in pogition other
than HIGH VOLT. If
any indication is incorrect,
check wiring and switch
2A5S82.

(2) Check for continuity be-
tween positive side of
meter 2A5M1 and
terminal 2A5AE13. If
there is no continuity,
check wiring and switch
2A5S2.
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Item

Indication

Probable trouble

Procedure

10

No low voltage or high
voltage indications on
TEST METER with
SERVICE SELECTOR
switch at any operate
position and with
TUNE-OPERATE
switch at TUNE.

2-54

a. Defective tune information

ground line, t/r information
line, 27-volt operate line,
or de-to-de converter.

(8) Check resistor 2A5A5R6
and continuity between
H.V. test point 2A5J10
and terminal 2A5A5E12,

(1) Set TUNE-OPERATE switch
at OPERATE, disconnect
cable from RF DRIVE
connector, and key RT-
662/GRC with handset.
Check LOW VOLT and
HIGH VOLT positions of
TEST METER again. If
both indications are now
present, proceed to (2)
below. If both indications
are still missing, insure
that probable troublesﬁ.‘),
d, and e belovq) do not
exist. If one of these
troubles exists, proceed
directly to related proce-
dure. Check for -34
volts de at VI BIAS VDC
test point 2A1A1J6 and
V2 BIAS VDC
2A1A1J8 test point, If
indieation is incorrect,
proceed to b(6) below. If
indication is correct, pro-
ceed to (3 )below.

(2) Check for continuity be-
tween pins T and M of
CONTROL connector
2A5J2 (reverse leads if
necessary). If there is
no continuity, check’
associated wiring and
diode 2A5A5CR2, If
there is continuity, set
TUNE-OPERATE switch
at TUNE and check for
continuity between pin
M of CONTROL connector
2A5J2 and pin 7 of
connector 2A1A1XA"7
(remove relay assembly
2A7 (para 8-3j7)). If
continuity does not exist,
check associated wiring
and switch 2A586. If
there is continuity, sub-
stitute new relay assembly
2A7.

(3) Remove antenna coupler
assembly 2A3 (para 3-3)
and set TUNE-OPERATE
switch at TUNE. Check
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for 27 volts de at terminal
2A5A3E18, If 27 volts de
is not present, proceed

to (6) below. If 27

volts de is present at
terminal 2A5A3E18, check
for 27 volts de at terminal
2A5A3E22, If 27 volts de
is not present, check for
27 volts dc at terminal
2A5A3E20. If 27 volts

de is present, replace
relay 2A5A3K3. If 27
volts de is present at
terminal 2A5A3E22,
check continuity to
terminal 2A5A5E2. If
there is no continuity,
check wiring. If there is
continuity, check for con-
tinuity between terminals
2ABABES and 2A5A5E2
(reverse leads if neces-
sary). If there is no
continuity, replace diode
2A5A5CRI1.

(4) If 27 volts de is not present
at terminal 2A5A3E20,
check for 27 volts dc at
terminal 2A5A3E21. If
27 volts dc is not present
at terminal 2A5A3E21,
check for an open in
associated wiring or a

defective component
(2A5A3R2, 2A5A3R3,
2A5A3K1, 2A5A3C1,
2A5A3VR1). If 27 volts
de is present at terminal
2A5A3E21, but not a
terminal 2A5A3E20,
disconnect leads from
terminals 2A5A4E4 and
2A5A4E5 and from
terminals 4, AC1, and
AC2 of rectifier
2A5A2CR6. Rotate TUNE-
OPERATE and back to
TUNE.

Caution: Leave terminal
2A5A3E18 shorted to ground
in the following, only long
enough to take measurement.
Short terminal 2A5A3E18
to ground and check for
11 +1.5 volts de at
terminal 2A5A3E1. If
indication is correct, pro-
ceed to (5) below. If

2-55
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indication is not correct,
check diodes 2A5A3CR1
and 2A5A3CR2, resistor
2A5A3R1, and
associated wiring. Check
all de-to-de converter
wiring, components, and
board 2A5A6 (¢(1) and
(2) below). Repair as
necessary.

(5) If 11 1.5 volts dc is

present at terminal
2AHA3El, remove short
from terminal 2A5A3E18
and rotate TUNE-OPER-
ATE switch to OPERATE
and back to TUNE.

Check for 11 +1.5 volts

de at terminal 2A5A3E1.
If it is still present, check
2A5A4 (fig. 2-7),
2A5A2CR6, and associated
wiring for shorts to
ground. If no defect is
found, proceed to b

below. If the 11 +1.5

volts de is not present,
replace short at terminal
2A5A3E18 and check

for 0-volt indication at
terminal 2A5A3E9. If a
O-volt indication is obtained,
check for 27 volts de at
terminal 2A5A3E13.If

27 volts de is present
replace relay 2A5A3K2
and repeat process to in-
sure that fault is corrected.
If 27 volts de is not pre-
sent at terminal
2A5A3E13, check for an
open 27-volts dc operate
line to terminal 2A5A3E13.
If a 27—volt indication is
obtained at terminal
2A5A3E9, replace assembly
2A5AT.

(6) If 27 volts de is not

present at terminal
2A5A3E18, check for 27
volts de at pins 8 and 7

of relay 2A5A2K2. If

27 volts de is not at pin

3, but is at vin 7, check
relay 2A5A2K2 and associ-
ated wiring. If 27 volts de
is not present at either
pin, check for continuity
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b. An overload condition in

power amplifier 2A1A1V1-
2A1A1V2, low voltage power
supply, high voltage power
supply, or no hias voltage.

between pin 7 of relay
2A5A2K2 and pin 8

of connector
2A1A1XAT and between
pin Y of CONTROL
connector 2A5J2 and pin
10 of connector
2A1A1XAT. If above
procedures do not ccrrect
fault, substitute new
relay assembly 2A7
(para 3-37) and recheck
to see that fault is
corrected. -

(1) Rotate turret by hand far
enough to disengage all
contacts and check for
continuity to ground at
pin 1 of connector
2A1A1XA9-A. If con-
tinuity exists, check
plenum 2A1A1 wiring
and components to isolate
short circuit.

(2) Check for continuity to
ground at stator contacts
1 through 4 and 6
through 10 (B, fig.
8-11). If continuity exists
at any point, stator assem-
bly 2A9 is defective.

(8) Set RT-662/GRC 1-me
(MC) control at any
position other than one
in use. If fault is cor-
rected, replace filter
assembly that was original-
1y connected into circuit
and resume operation.

(4) If short to ground still
exists, check plenum as
sembly 2A1A1 compo-
nents: 2A1A1C20,
2A1A1C21, and
2A1A1C22.

(5) Check for —34 volts de at
V1 BIAS VDC and V2
BIAS VDC test points.
If indication is correct,
proceed to (9) below.

(6) If indication is incorrect,
check for —110 +11 volts
de at BIAS SUPPLY VDC
test point 2A1A1J4. If
indieation is correct,
check wiring from termi-
nals 2A1A1A1E3 and
E4 to control guids of
2A1A1V1 and 2A1A1V2,
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¢. Defective de-to-de converter
assembly.

d. Turret does not stop rotating.

If wiring is good, replace
board 2A1A1A1 and pro-
ceed to (8) below.

(7) If indication is incorrect at
BIAS SUPPLY VDC test
point, check for continuity
from test point to pin 13
of connector 2A5J1. If
continuity exists, check
wiring and following com-
ponents in de-to-ac inverter
assembly 2A6A1: CR1
through CR4, C4, R4, R5.

(8) If indication at V1 BIAS
VDC and V2 BIAS VDC
test points is still in-
correct, check capacitors
2A1A1C10 and
2A1A1C11.

(9) Check capacitor 2A1A1C3. If
capacitor 2A1A1C3 is
defective, check capacitors
2A1A1C4 and 2A1A1C24
and resistor 2A1A1R7.
Replace if defective.

(10) Check capacitor 2A1A1C2.
If capacitor 2A1A1C2 is
defective, check capacitor
2A8C2 (B, fig. 3-10).
Also, check for approxi-
mately 3 to 4 volts rf at
pin 8 of 2A8V1 tube
socket. If indication is
incorrect, check compo-
nents of 2A8A1 (fig.
2-9).

(1) Check following components:
2A5A2Q2, 2A5Q1,
2A5A2R1, 2A5A5R2,
2A5A1VRL, 2A5A2VRL 3
all windings
of transformers 2A5A2T1
and 2A5A2T2, and relay
2A5A2K2. Check all
interconnecting wiring.
Repair or replace as
necessary.

(2) If procedures in (1) above
do not isolate fault, check
components of 2A5A6
(fig. 2-8).

(1) Check relay assembly 2A7
by substitution (para
3-37).

(2) Remove front panel assembly
2A5 (para 3-3a) and
check capacitors
2A5A1A1C1 through
2A5A1A1C5 and feed-
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Cannot adjust ANT.
TUNE and ANT. LOAD
controls for a correct
indication on the ANT.
TUNE and ANT.
LOAD meters.

e. Antenna coupler assembly 2A3
motors do not stop.

a. No driver current.

-through capacitors
2A5A1C1 through
2A5A1C5 for shorts to
ground.

(3) With turret assembly 2A2
removed (para 3-3d),
check for continuity be-
tween common contact
(C) of switch 2A252
and ground. If there is
continuity, check wiring
between switch 2A2S2
and 2A2833 and to con-
nector 2A2J1 (pins 3, 4,
5, 6, and 7) for pinching
or shorts to ground.

(4) If no short to ground is
found in (3) above,
check wiring between
connector 2A1X A2 (pins
8,4,5,6, and 7) and
CONTROL connector
2A5J2 (pins R, E, S,
v, respectively) for
pinching and shorts to
ground.

Keep changing frequency selec-
tions of the RT-662/GRC.
Wait 2 minutes or so after
each new selection. When
antenna coupler motors
stop, note frequency. Refer to
paragraph 3-17 and determine
faulty channel. Remove antenna
coupler assembly 2A3. To
isolate short to ground, trace
line that corresponds to faulty
channel.

a. Check for an indication of

b. No plate current (idle). ———_______]

¢. No grid drive.

d. No or low power output. —_________|

driver current (switch in
DRIVER CUR position) on
TEST METER. If present,
proceed to b below. If not
present, proceed to item 12.

b. Check for an indication of
plate current (idle) on TEST
METER (switch in PA
CUR. position). If present,
proceed to ¢ below. If not
present, proceed to item 13.

¢. Check for an indication of grid
drive on TEST METER
(switch in GRID DRIVE
position). If present, proceed
to d below. If not present,
proceed to item 14.

d. Check for an indication of
power output on TEST

METER (switch in POWER
2-59
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e. Defective mechanical coupling.

f. Defective capacitor 2A3C26 or
inductor 2A3L1.

g. Defective programing in
turret assembly 2A2 or
antenna coupler assembly
2A3.

" QUT position). If no indica-
tion is present, proceed to
item 15¢(2). If indication is
present but low, proceed to
¢ below.

e, Check mechanical couplings

between front panel controls,
and variable capacitor and
inductor (2A3C26 and 2A3L1)
in antenna coupler assembly
2A3 (fig. 8-6 and 3-7).

Check to see that counter
gear train is complete and
engaged properly.

(1) Rotate ANT TUNE control
and check to see that
plates of capacitor 2A3C26
(fig. 3-6) move as con-
trol is rotated. If plates
move, proceed to (2)
below. If plates do not
move, remove antenna
coupler assembly 2A3
(para 3-3¢) and replace
capacitor 2A3C26.

(2) Rotate ANT LOAD control
and note ME-26B/U in-
dication (connected be-
tween terminal 1 of
2A8L1 and ground). If
indication is intermittent,
remove antenna coupler
assembly 2A3 (para
3-3¢) and replace induc-
tor 2A3L1. If indication
remains constant, proceed
to g below.

Check programing in turret assem-

bly 2A2 and antenna coupler
assembly 2A3 (para 3-17). If
programing appears to be

right, proceed to h below. If
programing is not correct, deter-
mine number of channel or
channels not programing cor-
rectly. Remove antenna coupler
assembly 2A3 (para 3-3¢) and
determine which pin of con-
nector 2A1X A3 is connected to
contact (corresponding to de-
fective channel number) of
switch 24285 (defective 50—ohm
line programing) or switch
2A284 (defective whip pro-
graming). Check for continuity
between determined connector
pin and ground. If there is con-
tinuity, isolate trouble by
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No indication or incor-

rect indication on

TEST METER with
SERVICE SELECTOR
switch at any operate
position, TEST METER
switch at DRIVER CUR,
and TUNE-OPERATE

switch at TUNE.

a. Defective metering circuit

h. Defective diseriminator

assembly 2A4.

i. Defective meter cireuit. ___________|

checking continuity between
corresponding pin of con-
nector 2A3J1 and con-

tact 20 of switch 2A3S3

(fig. 3-7) and/or contact 4 of
switch 2A3S82 (fig. 3-6). If
there is no continuity, isolate
trouble by checking for con-
tinuity between determined
connector pin and the common
(C) contact of switch 2A2S84
and/or 2A285.

(1) Remove antenna coupler
assembly 2A3 (para
3-3¢). Connect 50—ochm
load (DA-75/U) to
connector 2A4P3. Set
PRIM. PWR. circuit
breaker at ON. Using
ME-26B/U, check for
approximately 0.8 volts
de between each of pins
2 and 8 of connector
2A1P2 and ground.
Voltage at
both pins should be equal
when ANT LOAD meter
is zeroed (center scale
indication). If indications
are correct, proceed to (2)
below. If indications are
not correct, diseriminator
assembly 2A 4 is defective.

(2) Using ME-26B/U, check
for 1.5 to 4.5 volts de
between each of pins
1 and 7 of econnector
2A1P2 and ground. Volt-
age at both pins should
be equal when ANT
TUNE meter is zeroed
(center scale indication).
If indications are correct,
proceed to i below, If
indications are not cor-
rect, diseriminator assem-
bly 2A4 is defective.

Check meter circuit for defective

components (2A5C5, 2A5C6,
2A5A5RT, 2A5A5RS, 2A5M2,
2A5M3. and 2A5S56).

(1) If driver current is too
high, remove cable from
RF DRIVE connector.
Driver current should
now indicate normal. If
not, adiust driver 2A8V1
bias (TM 11-5820-520-
12).
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b. Defective filament supply for
2A8V1.

¢. Defective bias circuit for
driver amplifier 2A8V1.

(2) If driver current is not pres-
ent or is low, set TEST
METER switch at GRID
DRIVE. Test meter should
indicate just below the
(0) portion of the meter
seale. If indication is low,
adjust driver 2A8V1 bias.
If there is no indication,
proceed to b below. If
indication is correct, pro-
ceed to (3) below.

(8) Check for continuity between
negative side of meter
2A5M1 and chassis
ground, If there is no
continuity, check wiring
and section A of TEST
METER switch 2A5S82.
Rotate 2A582 to a posi-
tion other than DRIVER
CUR.

(4) Check for 240K +5% be-
tween positive side of
meter 2A5M1 and pin 9
of 2A8V1 tube socket. If
indication is incorrect,
check wiring and section
B of switch 2A582.

(1) Check to see that 2A8V1
filaments are lighted. If
they are, proceed to ¢
below.

(2) If filaments are not lighted,
check for 6.3 volts ac
(peak) at FILAMENT
VAC test point 2A876 (fig.
2-1). If indication is cor-
rect, repair wiring to
2A8V1 tube socket.

(3) If indication in (2) above is
incorrect, trace filament
supply lines back to
transformer 2A6A1T1.

(4) If wiring is good, refer to
item 3b to isolate mal-
funection in de-to-ac
inverter assembly 2A6A1.

(1) Remove 2A8V1 (TM 11-
5820-520-12) and check
for approximately —13
volts de between pin 8
of 2A8V1 tube socket
and ground. If indication
is correct, proceed to (3)
below. If 13 volts de is
not present, check con-
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d. Defective 2A8V1 plate circuit.

tinuity (approximately
46K) between pin 8 of
2A8V1 tube socket and
ground. If 46K is not
read, check components of
board 2A8A1 (fig. 2-9).

(2) If 46K is present in (1)
above, remove driver as-
sembly 2A8 (para 3-3g).
Set PRIM. PWR. switch
at ON and check for 27
volts de at pin 3 of
connector 2A1A1XAS. If
present, check wiring be-
tween 2A8J1 terminal
2ABA1E4 (fig. 2-9). If
27 volts de is not present,
check wiring to terminal
2A1A1E14,

(8) If voltage in step (1) is
correct, check for approxi-
mately 820 ohms between
pin 7 of 2A8V1 tube
socket and ground and
between pin 9 of 2A8V1
tube socket and ground.
If either indication is in-
correct, check components
of board 2A8A1 (fig.
2-9).

(1) Check for 200 volts dc at
PLATE VDC test point
2A8J4. If indication is
correct, proceed to (2)
below. If incorrect, check
for 200 volts dc at termi-
nal 2A1A1E15. If 200
volts dc is present, check
for about 7.5K between
pins 1 and 3 of 2A8V1
tube socket. If 200 volts
de is not present, check
following components:
2A1R5, 2A1RS6,
2A1A1VR3, and 2A8C4
(fig. 3-10).

(2) Check for 200 volts dec at
pin 1 of 2A8V1 tube
socket. If indication is
correct, proceed to e below.
If incorrect, change fre-
quency settings of RT-
662/GRC MC and KC
controls so that another
interstage transformer is
connected into cireuits.
Check voltage again at
pin 1 of 2A8V1 tube

2-63
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2-64

No indication or incorrect
indication on TEST
METER with SERVICE
SELECTOR switch at
any operate position,
TEST METER switch at
PA. CUR, and TUNE-
OPERATE switch at
TUNE.

e. Defective sereen grid circuit

of 2A8V1.

a. Defective metering circuit

3)

(4)

(5)

1)

(2)

(1)

(2)

socket. If now correct,
inspect driver assembly
2A8 stator block for
intermittent contacts. If
contacts are good replace
interstage transformer
(2A2A16 through
2A2A30) that was original-
ly connected in circuit. If
200 volts de still is not
present, proceed to (3)
below. Remove driver as-
sembly 2A8 (para 2-39).

Check for continuity be-
tween pin 1 of 2A8V1
tube socket and contact 1
of driver assembly £A8
stator block (C, fig. 3-10)
and between PLATE VDC
test point and contact 2
of driver assembly 2A8
stator block.

If first indication ((3)
above) is incorrect, check
wiring of driver assembly
2A8.

If second indication ((3)
above) is incorrect,
check inductor 2A8L1,
capacitors 2A8C4, 2A8C5,
2A8C6, and associated
wiring.

Check for 164 volts dc at
SCREEN VDC test point
2A8J5 (fig. 2-1).

If indication is incorrect,
check wiring in screen
grid circuit and following
components: 2A8VRI1,
2A8VR2, 2A8R2, and
2A8C3.

Check for proper indication
on TEST METER with
switch in POWER OUT
position. If indication is
incorrect, proceed to b
below. If indication is
correct, proceed to(2)
below.

Check for continuity between
positive side of meter
TEST METER 2A5M1
and chassis ground. If
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there is no continuity,
check wiring. If wiring is
good, section B of

TEST METER switch
2A582 is defective.

(8) Check for continuity between
the negative side of meter
2A5M1 and terminal
2A5ABES, If there is no
continuity, check wiring.
If wiring is good, section
A of switch 2A582 is
defective.

(4) Check resistors 2A5A5R1,
2A5A5R3, and 2A5A5R4
(B, fig. 3-5).

(5) Check for continuity between
terminal 2A5A5E7 and
contact 6 of section A of
switch 2A582. If there is
continuity, P.A. IDLER
CUR. switch 2A5S1 is
defective.

b. Defective 2-kv ground return. ____|Check for resistance of approxi-
mately 6 ohms between negative
terminal of diode 2A5A2CR6
and ground. If present, proceed
to ¢ below. If not present, one
of following is open: wiring
between negative terminal of
diode 2A5A2CR6 and pin 8

of relay 2A5A3K1, coil of relay
2A5A3K1, wiring between
terminal 7 of relay 2A5A3K1
and terminal 2A5A5E4, wiring
between 2ZABA5E5S and con-
tact 6 of switch 2A5S2A4, or
contact 6 of switch 2A5S2A.

¢. Defective 2-kv line. Check for continuity between
positive terminal of diode
2A5A2CR6 and plates of tubes
2A1A1V1 and 2A1A1V2, If
there is continuity, proceed to
d below. If there is no con-
tinuity, inductor 2A1A1L3 or
interconnecting wiring is open.
d. Defective screen supply. ——_——_____| (1) Check for 400 volts de at
the SCREEN VDC test
point 2A1A1J8. If indica-
tion is correct, proceed to
(2) below. If indication is
not correct, one or more
of the following is defec-
tive: 2A1A1VRI,
2A1A1VRZ, 2A1R3, or
2A1RA4.
(2) Check for defective screen
resistor 2A1A1R1 or
2A1A1R2,
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2-66

No indication or incorrect
indication on TEST
METER with TEST
METER switch at
GRID DRIVE and
TUNE-OPERATE
switch at TUNE.

e. Defective bias supply. -

f. Defective filament supply. ——ccoaee.

Defective metering circuit, driver
assembly 2A8A1, assembly
2A1A1A1, turret assembly
2A2, or wiring.

(1) Check for approximately
—34 polts de at V1 BIAS
VDC 2A1A1J6 and V2
BIAS VDC 2A1A1J3
test points (fig. 3-3). If
both indications are cor-
rect, proceed to (2) below.
If both indications are
incorrect, proceed to (3)
below. If only the V1
bias is incorrect, proceed
to (4) below. If only V2
bias is incorrect, proceed
to (5) below.

(2) Check for an open inductor
2A1A1L1 or 2A1A1L2
or wire between inductors
and grids of tubes
2A1A1V1 and 2A1A1V2,
If no open exists, proceed
to f below.

(3) Check for —110 %11 volts
de at BIAS SUPPLY VDC
2A1A1J4 test point. If
not present, wiring be-
tween terminal 2A1A1E12
and resistor 2A6A1R5,
capacitor 2A6A1C4,
resistor 2A6A1R4, or
diodes 2A6A1CR4
through 2A6A1CRT are
defective. If present, wir-
ing between terminals
2A1A1E12 and
2A1A1A1E1, or assembly
2A1A1A1 is defective
(fig. 2-5).

(4) Check for defect in connee-
tion between 2A1A1E3
and inductor 2A1A1L1 or
assembly 2A1A1A1. _

(5) Check for defect in connec-
tion between 2A1A1A1E4
and inductor 2A1A1L2 or
assembly 2A1A1A1.

Check for defect in filament

wiring between terminals

2A1A1E14 and 2A1A1E16

and pin 3 of 2A1A1V1 and

2A1A1V2 tube sockets. Also,
check for defective connection
between pin 7 of 2A1A1V2
tube socket and ground.

(1) Change settings of RT-
662/GRC MC and KC
controls so that interstage
transformer connected in
circuit is changed. Check
meter indications again. If
fault is corrected, check
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driver assembly 2A8

stator block (A, fig. 3-10)
for intermittent contacts.

If contacts are good, re-
place interstage transformer
that was originally con-
nected in circuit.

(2) Set TEST METER switch at
POWER OUT. TEST

METER should indicate
just below gray (0) por-
tion of meter scale. If
indication is correct, check
for defective resistor
ABABRS or contact 5 of
switeh 2A582B. If there
is no indication, proceed
to (4) below. If indication
is high, proceed to (3)
below.

(3) Check wiring between grids
of tubes 2A1A1V1-
2A1A1V2 and terminal
2A1A1A1ET7, and between
terminal 2A1A1A1ES8 and
contact 5 of switch
2A5S82B for open or short
circuit. If no defect is
found, check components
of assembly 2A1A1A1
(fig. 2-5).

(4) Remove driver tube 2A8V1
(TM 11-5820-520-12).
Check at pin 8 of 2A8V1
tube socket for approxi-
mate T-volt ac level. If
present, proceed to (5)
below. If not present, one
of following is defective:
shorted or open connection
between connector
2A8P1 and RF DRIVE
connector 2A5J3, or
components of assembly
2A8A1 (fig. 2-9).

(5) Remove cable between RF
DRIVE connectors and
connect AN/GRM-50 to
AM-3349/GRC-106 RF
DRIVE connector. Con-
nect ME-26B/U (using
ac probe) to RF GRID
DRIVE test point
2A1A1J5. Sweep freauency
output of the AN/GRM-
50 above and below fre-
quency range of interstage
transformer connected in
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2-68

No indication on TEST
METER with TEST
METER switch set
at POWER OUT and
TUNE-OPERATE
switch set at TUNE.

a. Defective TEST METER

2A5M1, disecriminator
assembly 2A4, or antenna
coupler assembly 2A3.

cireuit. If peak is noted

on ME-26B/U below
interstage frequency
range, diode 2A1A1A1CR1
may be defective. If there
is peak indication on ME—~
26B/U above interstage
frequency range, one of
coupling capacitors is
open (2A1A1C5,
2A1A1C6, 2A1A1C18,
and 2A1A1C19). If there
is no ME-26B,/U indica-
tion, stator contact 8 or 4
on driver assembly

2A8 connections between
stator contacts 8 and 4
pins A8 and A2 of con-
nector 2A8J1 are defective.

(1) Connect the ME-26B/U
(using ac probe) to DA-
75/U and note indication.
If approximately 50 volts,
proceed to (2) below.

If zero, proceed to
b below.

(2) Remove antenna coupler
assembly 2A3 (para 3-3c).
Connect DA-75/U to con-
nector 2A4P3 and con-
nect ME-26B/U across
DA-75/U. Set PRIM.
PWR. circuit breaker at
ON. ME—26B/U should
indicate approximately 53
volts. If indication is not
correct, proceed to b
below. If the indication is
correct, proceed to (3)
below.

(3) Note TEST METER indica-
tion. If TEST METER
now indicates power
output, coaxial cable be-
tween capacitor 2A3C26
(fig. 8-6) and connector
2A372 is defective. If
TEST METER still does
not indicate, proceed to
(4) below.

(4) Connect ME-26B/U to pin
10 of connector 2A4J2 and
check for approximately 5
volts de. If present, isolate
fault by making con-
tinuity measurements be-
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Indication

Probable trouble

Procedure

16

No power output at 50
OHM LINE and/or
WHIP connector.

b. Defective turret assembly
2A2, discriminator assembly
2A4, or stator assembly 2A9.

a. Defective 50 OHM LINE
flag switch 2A585.

tween pin 10 of connector
2A1P2 and positive side
of TEST METER 2A5M1.
If 5 volts de is not pres-
ent, discriminator assem-
bly 2A4 is defective.

(1) Using ME-26B/U check for
continuity between center
pin of connector 2A4P3
and ground. If there is
continuity, proceed to (2)
below. If there is no con-
tinuity, there is open
circuit between contact 6
of stator assembly 2A9
(B, fig. 3-11) and center
pin of connector 2A4P3 or
between contact 5 of stator
assembly 2A9 and ground.

(2) Rotate turret assembly 2A2
by hand until turret con-
tacts disengage from con-
tacts of stator assembly
2A9. ME-26B/U should
indicate open eircuit. If
correct, proceed to (3)
below. If not correct, there
is short cireuit in coaxial
connections between con-
tact 6 of stator assembly
2A9 (B, fig. 3-11) and
connector 2A4P3.

(3) If (1) and (2) above failed
to isolate fault, perform
procedures in paragraph
2-9,

(1) Check for continuity from
50 OHM LINE connector
to common contact of
flag switch 2A585 and
from WHIP connector
to common contact of
2A585. If there is no
continuity, check wiring
between connectors and
switch. If wiring is good,
replace flag switch.

(2) Set RT-662/GRC MC and
KC controls at 03000 and
allow automatic program-
ing to be completed.

(8) Check for continuity be-
tween WHIP connector
and ground. If continuity
exists, trace rf output
line back from WHIP
connector to isolate short
circuit to ground.
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Item Indication Probable trouble Procedure

b. Defective relay 2A5K1. ___________| (1) Disconnect cable from RF
DRIVE connector and set
TUNE-OPERATE switch
at TUNE.

(2) Check for continuity be-
tween 50 OHM LINE
connector and switch
A881, and between
WHIP connector and
switch 2A381.

(3) If there is no continuity,
check wiring between the
common contact of switch
2A585 and relay 2A5K1
and from relay 2A5K1 to
switch 2A3S1 (fig. 3-T).

(4) If wiring is good, check for
continuity between termi-
nal 2A5A3E22 and con-
tact L2 of relay 2A5K1,

(5) If wiring (4) above) is
good, remove relay as-
sembly 2A7 and check
for continuity between
pin 8 of connector
2A1A1XAT and contact
L1 of relay 2A5K1.

(6) If all wiring is good, re-
place relay 2A5K1.

¢. Defective antenna coupler (1) Set RT-662/GRC MC and
assembly 2A3. KC controls at 02000 and
allow automatic program-
ing to be completed.

(2) Check for continuity be-
tween WHIP connector
and variable capacitor
2A3C26 (fig. 3-6). If
there is no continuity,
check switch 2A381 (fig.
3-T7) and associated wiring.

17 PRIM. PWR. circuit a. Defective turret assembly (1) Perform the programing
breaker 2A5A2CB1 2A2 or stator assembly 2A9. checks outlined in para-
continues to trip, or graph 2-9. While perform-
intermittent power ing these checks, closely
output at antenna watch turret assembly
connectors during 2A2 and stator assembly
normal operation. 2A9 to detect any visible

arcing. If arcing appears
or programming is incorrect,
repair as necessary.
(2) Check capacitor 2A1A1C22
for breakdown; replace if
defective.
b. Defective ale circuit. ——___________. [(1) With antenna coupler assem-
bly 2A3 removed and
DA-75/U connected to
output of discriminator
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c2
Ttem Indication Probable trouble Procedure

assembly 2A4, check for
continuity between pin C
of CONTROL connec-
tor 2A5J2 and pin Al of
connector 2A1P2. If there
is no continuity, isolate
any opens by checking
feedthrough capacitor
2A1A1C13 and inductor
2A5A1A2L6 and wiring,.

(2) Check for short circuit to
ground from pin (¢ of
CONTROL connector
2A5J2 and from pin Al
of connector 2A1P2, If
there is continuity, check
capacitors 2A5A1A2C8
and 2A5A1A2C6. Check
these connectors and wir-
ing between them.

18 AM-3349/GRC-106 Defective t/r information Check capacitors 2A5A1A1C6,
remains keyed at all ground line. 2A5A1A1C7, and 2A5A1A1C8
times. . for shorts to ground.

19 No signal received at ! Defective flag switch 2A5S5 Same as item 16, ¢ and b.
RT-662/GRC when or relay 2A5K1.
in receive mode.

20 No TEST METER Maladjusted switch 2A281. ______ E'erform adjustment procedures
indication on some in paragraph 3-12.
operating bands with
TEST METER switch
set to DRIVER CUR.
or PA. CUR.

21 Turret does not rotate a. Defective 27-volt de line. ____.______Remove turret drum, turret base,

when setting of MC and
KC controls is changed
and TUNE-OPERATE
switch is at TUNE. (No
TEST METER indication
with switch set to
DRIVER CUR, PA

CUR, or POWER OUT.)

b. Defective code lines. ______________

¢. Defective motor 2A2B1, __________|

and relay assemblies. Check

wiring between pin 1 of con-

nector 2A1XA2 and pin 4

of connector 2A1A1XAT.

Check each of following con-

nections for open or short:

(1) Pin 16 of connector
2A1XA2 to pin R of
connector 2A5J2.

(2) Pin 17 of connector
2A1XA2 to pin .E of
connector 2A5J2.

(3) Pin 18 of connector
2A1XA2 to pin S of
connector 2A5J2.

(4) Pin 19 of connector
2A1XA2 topin U of
connector 2A5J2.

(5) Pin 34 of connector
2A1XA2topin V of
connector 2A5J2.

'With turret assembly 2A2

removed, apply 27 volts de to

pin 1 of connector 2A2J1, If
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Item Indication

Probable trouble

Procedure

22 Antenna coupler 2A3
does not automatically
program after turret

programing is completed.

2-72

d. Defective relay return line.

e. Defective turret assembly 2A2, ____.

f. Defective relay 2ATK1, ___________.
a. Defective motor 2A8B1. .

b. Defective motor 2A3B2. ___

e. Defective 27-volt lines. ____

motor runs, proceed to d below.

If motor does not run, check

wiring between pin 1 of con-

nector 2A2J1 and motor
2A2RB1. If defective, repair as
necessary. If no defect is
found, replace motor 2A2B1.

Check wiring between pin 24 of

connector 2A1X A2 and pin b

of connector 2A1A1XAT for an

open or short. Repair if
necessary.

Check wiring between pins 16,

17, 18, 19, 84, and 24 of

connector 2A2J1 and corre-

sponding contacts 1,2,3,4,5,
and C of switches 2A2S2 and
2A283. Repair any wiring
found defective.

Replace relay assembly 2A7.

(1) Remove antenna coupler

assembly 2A3 and relay

assembly 2A7. Apply 27

volts de to pin 14 of

connector 2A3J1. If motor

now rotates, proceed to b

below.

(2) If motor does not rotate,

check wiring between pin

14 of connector 2A3J1 and

motor and from other side

of motor to ground. Re-
pair as necessary.

(3) If wiring is good, replace

motor 2A3B1.

(1) Apply 27 volts de to pin

22 of connector 2A3J1. If

motor now rotates, pro-

ceed to ¢ below.

(2) If motor does not rotate,
check wiring between pin
22 of connector 2A3J1 and
motor and from other side
of motor to ground.
Repair as necessary.

(3) If wiring is good, replace
motor 2A3B2.

(1) Check for continuity be-
tween pin 14 of connector
2A1XA3 and pin 1 of
connector 2ATAIXAY,
Repair wiring as
necessary.

(2) Check for continuity be-

tween pin 22 of connector

2A1XA3 and pin 3 of
connector 2A1AIXAT.
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Rough-tuned settings of

d. Defective relay return lines. ______]

e. Defective relay assembly 2A7. _____|
Automatic program malfunction. _____|

Repair wiring as
necessary.

(1) Check for continuity be-
tween pin 12 of connect-
or 2A1XA3 and pin 9
of connector 2A1A1XAT.
Repair wiring as necessary.

(2) Check for continuity be-
tween pin 23 of connec-
tor 2A1X A3 and pin
2 of connector 2A1A1XAN,
Repair wiring as
necessary.

Replace relay assembly 2AT.

Refer to paragraph 3-17 and

ANT. TUNE and ANT.
LOAD controls
inconsistent.

perform the programing
checks outlined therein. Repair
as necessary.

2-8. Voltage and Resistance Measurements

a. Vacuum Tubes. The following chart lists
the nominal voltage and resistance (dec to
ground) indications at each pin of the three
vacuum tubes in the AM-3349/GRC-106. The
voltage measurements are made with a primary
power input of 27 volts de, with the AN/GRC-
106 keyed, and with the cable disconnected
from the AM-3349/GRC-106 RF DRIVE con-
nector.

Voltage Resistance
Tube Pin No. (de) (ohms)
2A8V1 1 200 6K
2 0 0
3 160 17K
FIL. 6.3 (ac) 0
FIL. 6.3 (ac) 0
6 0 0
7 0 820
8 0 to 10 50K
9 0 820
2A1A1V1 1 400 13K
2 0 0
3 0 0
4 0 0
PLATE | 2,400 480K
6 0 0
7 27 35
8 0 0
GRID -25 to -3b 120K
2A1A1V2 1 400 13K
2 0 0

Voltage Resistance

Tube Pin No. (de) (ohms)

3 0 0

4 0 0

PLATE | 2,400 480K

6 0 0

7 27 356

8 0 0

GRID -25 to -85 120K

b Transistors. The following chart pro-
vides a listing of the nominal voltage indica-
tions at the three elements of the transistors in
de-to-ac inverter assembly 2A6A1. Only these
transistors are accessible for such measure-
ments without considerable disassembly of the
AM-3349/GRC-106. The voltages listed are
actually square-wave voltages; however, when
the voltages are measured with a dc voltmeter,
the indications listed should be obtained. The
measureéments are made with a primary power
input of 27 volts de, with the AN/GRC-106
keyed, and with the cable disconnected from
the A-3349/GRC-106 RF DRIVE connector.

De voltage to ground

Transistor Emitter Base Collector
2A6A1Q1 1] -3.5 +27
2A6A1Q2 0 -3.5 427

2-73



vi-T

‘— R4

E4

Y
!
| VR2 /
| /
® R3 1~
-1+ VR
—@-T% ’_:5
-1
- P
- }'--
” ‘/
— 7
/”’ 4
& RS & ®
| | /
] /|
! 4 ‘
I 1
& Re ®
‘h\‘\‘
"\\\

CRI

RI

]
I
j—
ﬁ,—' R2
)
|
!

T .?
L //
;/

/

f

RII c2

~
-
- -

RIO

"h*\'

cl

(@),

NOTES:
I. CIRCUIT VIEWED FROM SIDE ON WHICH PARTS ARE MOUNTED

2.

3.———— WIRING QN BACK OF BOARD

Figure 2-5. Printed circuit board 241A1A1, part location diagram.

PARTS AND PIGTAILS ON FRONT OF BOARD

TM5820-520-35-4!

S€-0TS—0Z8S—LL W1



™ 11-5820-520-35

2b-6€- 026 —02Z8SHL

“woLb01p w0100 3404 ‘IEVEVE PIDOG 1INO40 DU *9—F 24NBYT

‘quv08 40 XOVE NO ONIMIM === "¢
‘ayvos 40
INO¥d NO STIVLOId ONV S1¥¥Vd—— "2

"03LNNOW 3¥Y SLlyvd
HJIHM NO 3QIS WOY4 Q3M3IIA LINJYID I

:S310N

s

\..w.l..l..ll..l.

-

e e e s s el s e X" S SR E— S——— P E——

-——

2-75



T™ 11-5820-520-35

Eb-GE-026-028S WL

‘QYV08 40 XIVE NO ONIYIM ——— '¢
'ayvos 40
LNOY3 NO ST1VLOId ONV SLyvd
"03LNNOW 3¥V S1yvd
HJIHM NO 301S WOYd a3M3IA LINJYID I
1S310N

2

@11* vy

o sy

WDLBDIP U01D20] 1u0d TGV E PAD0q 1IN0 PoULL] “L—F d4mbLg

23

@®

_
|
|
I
@

£y

2-76



TM 11-5820-520-35

" bb—-GE-025—028SHL

“WoLBDp U0YDI0] 340d QY GV E PAD0Q N2 PRQULLT “§8—F 2B

¥3

Sy -7

- -

L3

—e -l

s
rd
i
‘QYVO0S 40 MOVE NO ONIMIM ——— ‘¢ 2y
‘ayvos 40
LNOYH NO SIVLOId ONV SlyVd— 2
*Q3LNNOW 38V SLuvd
HOIHM NO 3QIS WONA GIMIIA LINDHID | £y
:S31O0N
n -
€3 | A
@ F4
\ *
’
’
-/ , /
!
z3
@ j
13 m /
‘
\ ....
\
\ !
o 10 - —e =

—_——
—_——

—
—

2-77



84T
\
\
I
\
\
L}

-

-'-’ .
(o]
-~
~

L

o
= _ @

.
o~ e ——— ] l

3
\ +
\
®|
~
t N
| ~
~
Y
E9 N
O<+
.
~
\
\
.
1
/
@

NOTES:
l. CIRCIJIT VIEWED FROM SIDE ON WHICH PARTS ARE MOUNTED
2. ——— PARTS AND PIGTAILS ON FRONT OF BOARD
3 == WIRING ON BACK OF BOARD

\
Figure 2-9. Printed circuit board 2A8A1, part location diagram.

TM58B20-520-35-46

§E€-0T5—0Z89-L1 WL



C2, TM 11-5820-520-35

TM5820-520-35- C2-17

Figure 2-9.1. Amplifier, Radio Frequency AM-3349/GRC-106, terminal board
assembly group 2A5A5, parts location diagram.
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group 2A5A3, parts location diagram.

2-78.4



C2, TM 11-5820-520-35

22-20-GEe-025-028SWL

V=¥ M3IA

‘wouBoip uoywoo] spd ‘IYVSVE

Fiquassv woq 4a311f ‘90T-DYD/6186~ WV Rousnbasy ooy ‘“uorfydusy *9'6-g sanbug

ATBW3SSY
H0L110vdvwD

ar

ATBW3SSY
g43aLng

v
ATBW3SSY
H3Ld

AJBN3SSY
HOLIOVd YD

P1I0—

m_u\m

v

/

| L —210

1 ]

.

——£

292

2-78.5



C2, TM 11-5820-520-35

TM5820-520-35-C2-23

Figure 2-9.7. Amplifier, Radio Frequency AM-33849/GRC-106, filter assembly
2A5A1 and 2A5A1A2, parts location diagram.
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¢. Terminals (E). The following chart pro-
vides a listing of the nominal voltage indica-
tions at the terminal junctions of the AM-
3349/GRC-106. In each case, the kind of volt-
age (ac or dec) is specified. These measure-
ments are made under the following condi-
tions: primary power, 27 volts dc; keyed; no
rf drive; idle current, 100 ma.; and front panel
assembly 2A5 removed from the chassis and
extension cable connected between the front
panel and the chassis.

TM 11-5820-520-35

Terminals Voltage
2A5A2E1 27 de
2A5A2E2 27 de
2A5A2R3E1L 2,370 de
2A5A2R3E2 23.7 de
2A5A2R3E3 -0.6 de
2A5A3E1 11 de
2A5A3E2 24 de
2A5A3E3 24 de
2A5A3F4 24 dc
2A5A3E5 26.5 ac
2A5A3E6 26.5 ac
2A5A3E"7 1.0 de
2A5A3ES8 GRD
2A5A3E9 1.0 de
2A5A3E10 27 de
2A5A3E11 0
2A5A3E12 0 to 420 de
2A5A3E13 27 de
2A5A3E14 20 de
2A5A3E15 27 de
2A5A3E16 27 de
2A5A3E17 27 de
2A5A3E18 1.0 de
2A5A3E19 0
2A5A3E20 27 de
2A5A3E21 27 de
2A5A3E22 1.0 de
2AFA4E1 13 de
2A5A4E2 500 de
2A5A4E3 GRD
2AFA4EA4 600 ac
2A5A4E5 600 ac
2A5A5E1 GRD
2A5A5E2 1.0 de
2A5A5E3 —0.4 de
2A5AFE4 0.4 de
2A5A5E5 0.4 de
2A5AFE6 —0.4 de
2A5A5ET 0.4 de
2A5A5ES GRD
2A5A5E9 0
2A5A5E10 0
2A5A5E11 GRD
2A5A5E12 23.7 de

Terminals Voltage
2AB5AHKE13 23.7 de
2A5APE14 0
2A5A5E15 0
2A5A5E16 0
2A5AE1T 0
2A5A5KE18 27 de
2A5A5E19 0.1 de
2ABABE20 GRD
2A6A1E1 —0.68 de
2A6A1E2 6.7 de
2A6A1E3 25.2 de
2A6A1E4 27 de
2A6A1EbS 25.2 de
2A6A1E6 7.2 ac
2A6A1ET to E8 T ac
2A6A1E9 to E13 141 ac
2A6A1E10 to E13 55 ac
2A6A1E11 to E13 66 ac
2A6A1E12 to E13 77 de
2A6A1E14 49 de
2A6A1E15 =110 de
2A6A1E16 49 de
2A6A1E1T GRD
2A6A1E18 GRD
2A6A1E19 27 de
2A6A1E20 GRD
2A6A1E21 GRD
2A6A1E22 -110 de
2A6A1E23 to E25 141 ac
2A6A1E24 -120 de
2A6A1E26 —120 de
2A6A1E27 110 de

2-9. Turret Assembly 2A2 Filter and Stator
Assembly 2A9 Capacitor Programing

To isolate a defect in the programing, pro-
ceed as follows, using the chart in g below.

a. Note the frequency setting of the RT-
662/GRC MC and KC controls, and determine
from the chart in g below the frequency range
in which it falls.

b. Note the filter being used and set the MC
and KC controls to a frequeney in the 2— to 4—
mec range which will program a different filter
into the circuit. If there is now an indication of
power output, the filter corresponding to the
original setting of the MC and KC controls is
defective and should be replaced. If there is
still no, or a low, indication of power output,
proceed tto ¢ below.

c. Set the MC and KC controls to a fre-
quency in the 4- to 8-me range. If the power
output indication is present, proceed to d below.
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(I)fl ;‘Ejﬁep‘joigld‘g 80;3?01‘1‘.‘” iidicaron:of power Freavene ] Taree TSitor soerily 349 caasrs 1w & &
d. Set the MC and KC controls to a fre- MC | filter in use | O1| O2-A | C2-B | C2-C | C2-D | C3
quency in the 13- to 14-mc range. If there is 225 AlT1 X| x| X X X | X
an indication of power output, capacitor 2A9C1 2.5-3 ABT1 X| X| x| X| X | X
is defective. If there is still no, or a low, indi- 336 AlT2 (X | X | X | X | X | X
cation of power output, section A of capacitor 3.6-4 ATz X | X | X X | X | X
2A9C2 or its associated stator contacts are de- = AN |- _ g B e
56 Al11T2 |- - X X X X
fective and should be replaced or repaired. 6-7 A18T1 |- - X X| X | X
e. Set the MC and KC controls to a fre- 7-8 A13T2 |- - X| X| X | X
quency in the 8- to 12-mec frequency range. If 89 A12 X X| X| X| - |-
there is an indication of power output, pro- 9-10 Al2 - - XX - -
: . 10-11 Alb X X X X - -
ceed to g below. If there is still no, or a low, 11-12 A15 o N x| x| - _
indication, of power output, proceed to f below. 1213 | A14 x! x| x| x| x| x
f. Set the MC and KC ecntrols to a fre- 13-14 Al4 - X| - - - -
quency in the 16— to 20-mc frequency range.  14-15 A2 X X| - | - X |X
If there is an indication of power output, sec-  16-17 | A4 X x| - X X |X
tion B of capacitor 2A9C2 or its associated sta- i;jg ig x| x| - § § §
tor contacts are defective. If ithere is still no, or 1999 A6 - | = - X| x| x
a low, indication of power output, section C 20-21 A9 X X| - - X | X
of capacitor 2A9C2 or its associated stator con-  21-22 A9 - - - -] XX
tacts are defective. 22-23 A10 X X| - - | XX
g. Check capacitor 2A9C3 and associated gi:g; i;o i i - B § %
connections for an obvious defect. If fault is o5 o6 A3 - _ - - X | X
found, make the necessary repairs. If no fault 26-27 A7 x| x| - - X | X
can be found, replace capacitor 2A9C3. If there 27-28 A1 - - - - X | X
is still no, or a low, indication of power output, = 28-29 A8 X| X| - -] X [X
section D of capacitor 2A9C2 or its associated 29-30 A8 - B - - X | X

contacts are defective. If there is now an indi- oz — OAPACITOR IN USE,
cation of power output, capacitor 2A9C3 is de- b_ — CAPACITOR NOT USED.
fective.
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CHAPTER 3
DIRECT SUPPORT REPAIRS, ALIGNMENT,
AND LUBRICATION

Section 1.

3-1. General Parts Replacement Techniques

a. This equipment is transistorized. TUse
only pencil-type soldering irons with a 25-
watt maximum capacity when replacing parts
in the RT-662/GRC. When replacing parts in
the AM-3349/GRC-106, a 60—watt iron will be
required. If only ac irons are available, use an
isolating transformer. Do not use soldering
guns ; damaging voltages can be induced.

b. When soldering transistor leads, solder
quickly. Where wiring permits, use a heat sink
(long-nosed pliers) between the solder joint
and the transistor.

e. Careless or incorrect replacement of parts
or repair can cause more damage than the ori-
ginal defect. Before unsoldering parts, note the
position. Before unsoldering leads tag each to
insure proper replacement. In circuits with
many lead connections, a simple sketch should
be made to insure proper lead connections and
dress.

d. Before testing or troubleshooting, check

all primary source and power supply voltages.
Incorrect supply voltages can affect circuit op-
eration extensively.
__e. During mehanical disassembly, gather
small hardware in groups corresponding to cir-
cuit or assembly. This speeds the reassembly
process. )

f. Always be extremely careful when covers
or cover plates are removed. Dangerous volt-
ages may exist internally.

g. When a new part is installed, it should be
ingtalled in exactly the same manner and posi-
tion as the original. Use the same lead dress,
terminals, and ground, and the exact replace-
ment part. . B

REPAIRS

h. If a different RT-662/GRC or AM-
3349/GRC-106 is placed into any one case, the
following must be accomplished. Use a 3/8-
inch socket wrench to loosen the two nuts on
the rear of the case. Insert the new chassis int.
the case and tighten the front panel Allen
screws. Tighten the two 8/8-inch nuts on the
rear of the case. Insure that the two 3/8-inch
nuts on the rear of the case are tight, or possi-
ble damage may result to the equipment.

i. After a module is replaced, perform the
operating procedures given in TM 11-5820-
520-12 to determine that the system is fune-
tioning properly.

3-2. Module and Assembly Removal, and
Replacement for Receiver-Transmitter,

Radio RT-662/GRC
(fig. 3-1)

Caution: Disconnect the power source and
set the SERVICE SELECTOR switch to OFF
when removing the chassis from the case.

a. Removal of Chassis from Case. Loosen
the six captive Allen screws, three located on
the top of the control panel and three located
on the bottom of the control panel, and slide
the chassis forward out of tthe case.

b. Common Modules. Removal and replace-
ment procedures for frequency standard mod-
ule 1A3, transmitter IF and audio module
1A5, frequency dividers module 1A6, receiver
IF module 1A7, translator module 1AS8, re-.
ceiver audio module 1A10, and de-to-de con-
verter and regulator module 1A11 are basical-
ly the same. Identification of the modules can
be determined by observing the locations of
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module connectors 1A1AX2 through 1A1AX12
on figure 3-1. These modules are removed and
replaced as follows:

(1) Remowval.

C.

(a)

(®)

(¢)

Set the SERVICE SELECTOR
switch at OFF.
Loosen the captive holddown Phil-

lips-head screws, (two or four) for
the module being replaced.

Pull up on the bail handles to un-
plug the module from the chassis
connector and lift the module out
of the chassis.

(2) Replacement.

(a)

(b)

Set the new or repaired module into
the proper place on the main chas-
sis and push down gently to engage
the chassis connector. When prop-
erly positioned, the module is easily
pushed into engagement with the
chassis connector.

Secure the module to the chassis by
tightening the captive holddown
screws. Snap the bail handles down.

Deleted.

d. 100-Ke¢ Synthesizer Module 142 (fig.

3-2).

3-2

(1) Remowval.

(a)

(d)

Loosen the two captive holddown
screws that secure 100-kc synthe-
sizer module 1A2 to the chassis.
Raise the bail handle and lift the
module straight up from the chas-
sis.

(2) Replacement.

(a)

(b)

(¢c)

Adjust the 100-ke control of the
KC controls so that the chassis 100-
ke coupler aligns with the coupler
of 100-ke synthesizer module 1A2.
Position module 1A2 in place and
gently push down on module 1A2
while slightly rotating the 100-ke
control back and forth to insure
that the coupler is engaged.

Tighten the two captive holddown
screws and snap down the bail
handle.

e. 10— and 1-Ke¢ Synthesizer Module 144

(fig. 3-1).

(1) Remowval.

(a)

(b)

Loosen the two captive holddown
screws that secure 10- and 1-kc syn-
thesizer module 1A4 to the chassis.
Raise the bail handle and lift the
module straight up from the chas-
sis.

(2) Replacement,

(a)

(b)

Adjust the 10-kc and 1-ke of the
KC controls so that the chassis 10-
ke coupler and 1-ke coupler are
aligned with the respective 10
couplers of 10— and 1-ke synthesizer
module 1A4.

Position module 1A4 in place and
gently push down on the module
while slightly rotating the 10-ke
and 1-ke controls to insure that the
couplers are engaged.

(¢) Tighten the two captive holddown

screws and snap down the bail
handle.

f. Mec Synthesizer Module 149 (fig. 3-1).
(1) Removal.

(a)

With power applied to RT- 662/
GRC, set the SERVICE SELEC-
TOR switch at SSB NSK. Set the
MC controls at 15 and allow the
unit to tune.
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Figure $—1. Receiver-Transmitter, Radio RT-662/GRC, chassis coupler
and connector location.

(b) Set the SERVICE SELECTOR
switch at OFF, disconnect the source power, and
remove the chassis from the case.

(¢) Loosen the two captive holddown
screws that secure mc synthesizer module 1A9 to
the chassis.

(d) Raise the bail handle and lift the
module straight up from the chassis.

(2) Replacement.

(a) Set the coupler on the bottom of the
new or repaired mec synthesizer module 1A9 at
15 (aligned with index marker on the bottom of
the module).

(b) Align the chassis and module cou-
plers and plug the module into chassis connector
1A1XA9.

(¢) Tighten the two captive holddown
screws and snap down the bail handle.

9. RF Amplifier Module 1A12 (fig. 3-1).
(1) Removal.

(a¢) With the RT-662/GRC operating, set

the MC at 15 mec and allow the tuning cycle to
be completed.

(b) Set the SERVICE SELECTOR
switch at OFF, disconnect source power, and re-
move the chassis from the case,

(¢) Insure that RF amplifier module 1A-
12 is tuned to 15 mec as indicated in the MEGA-
CYCLES window in the top of the module.

(d) Remove the four captive holddown

screws that secure RF amplifier module 1A12
to the chassis.

(e) Raise the bail handles and lift the

module straight up from the chassis.
(2) Replacement.

(a¢) Turn the me coupling on the bottom
of the new or repaired rf amplifier module 1A12
until the numerical 15 appears in the MEGA-
CYCLES window in the top of the module cover.

(b) Adjust the 100- and 10-kc controls
of the KC controls so that the chassis 100-ke
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Figure 83-2. Receiver-Transmitier, Radio RT-662/GRC parts location, bottom view.

coupler and 10-kc¢ coupler are aligned with the
respective 100-ke¢ and 10-kec couplers of RF am-
plifier module 1A12.

(¢) Position the 1A12 module into place
and gently push down on the module. Rotate the
100- and 10-kc controls to insure that the cou-
plers are engaged.

(d) Secure the module to the chassis us-
ing the four captive holddown screws.
h. Internal Alc Assembly 1A1A5 (fig. 3-2).
(1) Remowal.
(a¢) Remove RF amplifier module 1A12

by performing the procedures outlined in g
above.

(b) Set the RT-662/GRC main chassis on
its side so that both top and bottom of the chas-
sis are accessible.

(¢) Remove and store the two self-lock-
ing nuts and washers that serve the dust cover
to internal alc assembly 1A1A5, and lift off
the dust cover.

(d) Locate, remove, and store the two
flathead screws on the top of the main chassis
which secure the internal ale assembly to the
bottom of the main chassis.

3-4.1
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(e) Swing the internal alc assembly
away from the main chassis. Tag
and unsolder the five wires.

(f) Remove the two mounting studs
from the internal alc assembly com-
ponent board.

(2) Replacement.

(a) Use the original two screws ((f)
above) to secure the two mount-
ings studs to the new or repaired
component board.

(b) Solder the five wires to the inter-
nal ale assembly.

(¢) Replace the dust cover on the in-
ternal alc assembly; use the origi-
nal self-locking nuts.

(d) Mount the internal alc assembly on
the main chassis; use the original
two flathead screws.

(e) Replace rf amplifier module 1A12
by performing the procedures out-
lined in g(2) above.

3-3. Assembly Removal and Replacement
for Amplifier, Radio Frequency
AM-3349/GRC-106

Caution: = When the AM-3349/GRC-106
chassis is replaced into the case, insure that
the front panel Allen screws are securely
tightened. Failure to do so may result in
improper heat transfer, causing the equipment
to overheat and become damaged.

a. Chassis and Front Panel Assembly 2A5
(fig. 3-3).

(1) Removal.

(a) Set PRIM. PWR. circuit breaker at
OFF and disconnect all intercon-
necting cables.

(b) Loosen, the six front panel captive
Allen screws and slide the chassis
out from the case.

Warning: Voltages as high as
3,000 volts de and 10,000 volts rf
exist in the AM-3349/GRC-106. Al-
ways use a shorting stick to ground
capacitors 2A5A2C4 and 2A5A2C5
(fig. 3-5), and pin A or B of PRIM
POWER connector 2A5J7 before
touching and components.

(¢)

(d)

(e)

()

(9)

™ 1 1%820-520—35
c

Remove the four screws that secure
antenna coupler module 2A3 cover
and remove the cover.

Rotate the ANT. LOAD control
to the high end (955) and the
ANT. TUNE control to the high
end (618).

Back off the ANT. LOAD control
and the ANT. TUNE  control
slightly, until the slots in the me-
chanical couplings to antenna cou-
pler module 2A3 are vertical.
Remove the 11 screws (fig. 3-4)
that secure front panel assembly
2A5 to the chassis, These screws
(three on the left side, three on the
right side, and five on the bottom)
pass through the chassis from the
outside into the front panel casting.
Pull the front panel straightfor-
ward away from the chassis.

(2) Replacement.

(a)

(®)

(¢)

(d)

(e)

()

Rotate the ANT. LOAD control to
the high end (955) and the ANT.
TUNE control to the high end
(618) on the new or repaired
front panel assembly.

Adjust the ANT. LOAD and the
ANT. TUNE controls slightly un-
til the slots in the mechanical cou-
plings to antenna coupler module
2A3 are vertical.

Hold the front panel in front of the
chassis and gently shove it into po-
sition. Determine that connector
2AS5JL (fig. 3-5) mates properly
with connector 2A1XA5, and the
mechanical coupling to antenna
coupler assembly 2A3 is properly
engaged.

Replace the 11 original screws
(three along each side and five
along the bottom).

Replace antenna coupler assembly
2A3 cover with the four original
screws.

Slide the chassis back into the case,
tighten the front panel Allen
serews, and reconnect all intercon-
necting cables.
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b. Dc-to-Ac Inverter Assembly 24A6A1. The lo-
cation of this assembly will be illustrated in a
subsequent change to this manual. The assembly
is located at the left-rear corner on the top of
the AM-3349/GRC-106 case.

(1) Remowval.
(a) Set PRIM. PWR. circuit breaker at
OFF.
(b) Remove the 15 screws that secure de-
to-ac inverter assembly 2A6A1 plate and lift the
assembly away from the case.

(¢) Loosen the two screws that secure
connector 2A6A1P1.

(d) Disengage connector 2A6A1P1 from
connector 2A6J1, and remove the assembly.

(2) Replacement.

Note. Before replacing the assembly, inspect the
gasket which forms the water-tight seal between the dc-
to-ac inverter assembly and the case. If the gasket is dam-
aged, replace it.
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Figure 3-3. Amplifier, Radio Frequency AM-3349/GRC-106, component location,
top view.
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Figure 8~4. Amplifier, Radio Frequency AM-33,9/GRC-106, component location,
bottom view.

(a) Plug connector 2A6A1P1 into con-
nector 2A6J1, and engage and tighten the two
securing screws on the connector.

(b) Position the new or repaired de-to-ac
inverter assembly 2A6A1 in place and replace the
15 original screws that secure the assembly to
the case.

e. Antenna Coupler Assembly 243 (figs. 3-3,
3-4, 3—6, and 3-T7).
(1) Removal.

(a) Set PRIM. PWR. circuit breaker at
OFF and disconnect all interconnecting cables.

(b) Loosen the six front panel Allen
screws and slide the chassis out from the case.

Warning: Voltages up 'to 3,000 volts dc
and 10,000 volts RF exist in the AM-3349/GRC-
106. Always use a shorting stick to ground ca-
pacitors 2A5A2C4 and 2A5A2C5 (fig. 3-5), and
pin A or B of PRIM POWER connector 2ZA5J7
before touching any components.

(¢) Remove the four screws that secure
antenna coupler assembly 2A8 cover and remove
the cover.

(d) Rotate the front panel ANT. LOAD
control to the high end (counter indicates 955).

(e) Rotate the front panel ANT. TUNE
control to the high end (counter indicates 618).

3-7
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Figure 3-5.2. Amplifier, Radio Frequency AM-3349/GRC-106, front panel
assembly 2A5, with protection assembly 2A5A7 removed.
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()

(9)

(h)

Observe the mechanical coupling
shafts to the antenna coupler assem-
bly, and back off the front panel
ANT. LOAD and ANT. TUNE
controls until the slots in the
shafts are vertical.

Tilt the chassis up and loosen the
bottom four captive serews that se-
cure antenna coupler assembly 2A3
to the chassis and then set the chas-
sis flat in its normal operating posi-
tion.

Caution: Extreme care must be
taken when performing the follow-
ing steps so that vacuum relay
2A5K1 and other components on
the front panel will not be dam-
aged.

Carefully lift antenna coupler as-
sembly 2A3 straight up from the
chassis.

(2) Replacement.

(a)

(®)

Insure that the front panel ANT.
TUNE control is set at the high
end (counter indicates 618).

Insure that the front panel ANT.
LOAD control is set at the high
end (counter indicates 955).

(¢) Back off the ANT. TUNE and the

(d)

(e)

ANT, LOAD controls so that the
slots in the mechanical coupling
shafts to the antenna coupler as-
sembly are vertical.

On the new or repaired antenna
coupler assembly 2A3, rotate vacu-
um capacitor 2A3C26 shaft counter-
clockwise until the collar just be-
comes loose. Then rotate the shaft
one-fourth turn clockwise.

On the new or repaired antenna
ecoupler assembly 2A3, rotate coil
2A3L1 shaft counterclockwise until
the contact is at the end of the first
turn of wire. The contact and the
motion of the contact ecan be seen
by looking into the end of coil
2A3L1 (front panel end) while ro-
tating the shaft slightly. The slot in

(F)

(9)

(k)

Tm 11-5820-520-35

the shaft coupling should be verti-
cal in the final setting.

Caution: Extreme care must be
taken when performing the pro-
cedures below, so that vacuum re-
lay 2A5K1 on the front panel will
not be damaged.

Carefully set the new or repaired
antenna coupler assembly straight
down on the main chassis so that
connector 2A3J1 properly mates
with 2A1XA3.

Tilt the chassis up so that the bot-
tom is accessible, and secure the as-
sembly to the main chassis with the
four captive screws.

Set the chassis down and replace
the antenna coupler cover; use the
four original screws.

(¢) Slide the chassis back into the case,

(b)

tighten the front panel Allen
screws, and reconnect all intercon-
necting cables.

d. Turret Drum Assembly, Part of 242
(fig. 3-3).
(1) Removal.
(a) Set the PRIM PWR. circuit break-

er at OFF and disconnect all inter-
connecting cables,

Loosen the six front panel Allen
screws and slide the chassis out
from the case.

Warning: Voltages up to 3,000
volts de and 10,000 volt rf exist in
the AM-3349/GRC-106. Always
use a shorting stick to ground ca-
pacitors 2A5A2C4, 2A5A2C5 (fig.
3-5), and pin A or B of PRIM
POWER connector 2A5J7 before
touching any components.

(¢) Loosen the three Allen-head capa-

tive screws (turret drum screws,
fig. 3-3) that secure the turret
drum to the turret base. Insure
that the screws are completely dis-
engaged from the turret base
(springs fully expanded).
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Figure 3-6. Antenna coupler assembly 2A3, parts location, front oblique view.

Caution: Extreme care must be
exercised when performing the fol-
lowing step to insure that the con-
tacts are in no way damaged.

Note. When performing the following
step, carefully note the orientation of the
frequency marking on the top of the turret
drum with the OPERATING FREQUEN-
CY arrow on the top of stator as-
sembly 2A9 so that the turret can be
replaced in the exact same position to
insure proper alignment of turret base
locating pin with the keyway on the turret
drum.

(d) Rotate the turret by hand until the

(e)

contacts on the drum are free from
the stator contacts on driver assem-
bly 2A8 and stator assembly 2A09.
Carefully lift the turret drum
straight up and away from the chas-
sis.

(2) Replacement.

when performing the

Caution: Be extremely careful

procedures

given below to insure that the con-
tacts do not become damaged.
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Figure 3-7. Antenna coupler assembly 2A3, parts location, rear oblique view.

Note. When replacing the turret drum, the physi-
cal orientation must be exactly the same as was mated
in (1) (e) above.

(@) Carefully set the new or repaired tur-
ret drum straight down onto the turret base.
Note the positioning of the key pin that is
mounted on the turret base.

(b) Rotate the turret by hand to insure
proper meshing of the turret and stator contacts.

(¢) Tighten the three original screws that
secure the drum into the base.

(d) Slide the chassis back into the case
tighten the front panel Allen screws, and recon-
nect all interconnecting cables.

e. Turret Base Assembly (fig. 3-4).
(1) Removal.

(a) Remove the turret drum assembly by

performing the procedure given in d(1) above.

(b) Tilt the chassis up on its side. While
holding the turret base assembly with one hand,
remove the four screws (fig. 3—4) that secure
the turret base assembly to the chassis.

(¢) Set the chassis down and lift out the
turret base assembly.

(2) Replacement.

(a) Set the new or repaired turret base
assembly in place on the chassis so that connector
2A2J1 properly mates with 2A1XA2.

(b) While holding the turret assembly,
tilt the chassis up and replace the four original
screws that secure the turret base assembly to
the chassis.

(¢) Replace the turret drum assembly by
performing the procedure given in d(2) above.
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f. Discriminator Assembly 244 (fig. 3-4).
(1) Removal.

(a) Remove antenna coupler module 2A3
by performing the procedure given in e¢(1)
above.

(b) Tilt the chassis up and remove the
four screws that secure discriminator assembly
2A4 to the chassis.

(¢) Set the chassis down, disconnect con-
nectors 2A4J1 (located on front panel of dis-
criminator assembly 2A4 casing) and 2A4J2
(located on the top panel of 2A4 casing), and lift
out the assembly.

(2) Replacement.

(a) Set the assembly in place and con-
nect connectors 2A4J1 and 2A4J2 on the new
or repaired discriminator assembly.

(b) Tilt the chassis up and replace the
four original screws that secure the assembly to
the chassis.

(¢) Replace the antenna coupler assem-
bly by performing the procedure given in ¢(2)
above.

g. Driver Assembly 2A8 (figs. 8-8 and 3-4).
(1) Remowal.

(a¢) Remove turret drum assembly 2A2
by performing the procedure given in d(1) above.

(b) Tilt the chassis up and remove the
three screws (fig. 3-4) that secure driver assem-
bly 2A8 to the chassis.

(¢) Set the chassis down, slide the assem-
bly away from the plenum wall to disengage the
connectors 2A8J1 on assembly and 2A1A1XAS8
on plenum wall, and lift out the assembly.

(2) Replacement.

(a) Set the new or repaired driver as-
sembly 2A8 in place so that connector 2A8J1
engages with connector 2A1A1XA8 on the plen-
um wall, and firmly press the assembly into
place.

(b) Tilt the chassis up and replace the
three original screws that secure the assembly
to the chassis.

(¢) Replace the turret drum assembly as
outlined in d(2) above.

(d) Examine the mechanical alignment
as recommended in paragraph 3-10.

h. Dc-to-De Converter Assembly 24542 (fig.
3-5.1).
(1) Removal.

(@) Remove front panel assembly 2A5
from the chassis by performing the procedures
given in (1) above and set the front panel as-
sembly in a controls down position (C, fig. 3-5).
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(b) Note the position of the screws, the
washers, and the spacer that hold down resistors
2A5A2R1 and 2A5A2R2 (A, fig. 3-5), and re-
move the screws, the washers, and the spacers;
push the resistors aside and remove the 2A5A2
chassis screw.

(¢) Remove the other 2A5A2 chassis
screw (A, fig. 3-5) and the 2A5A2 chassis screw
(C, fig. 3-5).

(d) Remove the two 2A5A7 casing screws
(C, fig. 3-5).

(e) Remove protection assembly 2A5A7
(fig. 3-5.2) with the leads attached and set it
aside.

(f) Remove the 2A5A2 chassis screw and
washer (fig. 8-5.2) with an offset screwdriver,
or with a straight shanked screwdriver inserted
through a hole on the top center of the 2A5A2J1
mounting bracket. The hole does not exist on
early model equipments. For replacement pur-
poses, note the position of the ground terminal
(fig. 3-5.2) secured by the 2A5A2 chassis screw.

Caution: Do not place any unnecessary
stress on the harnessed cable.

(g) Position front panel assembly 2A5 so
that the end of the assembly that contains de-to-
dec converter assembly 2A5A2 is nearest the re-
pairman. Lift de-to-de converter assembly 2A5A2
a small distance in an upward direction (only
enough to clear the mounting studs) and, assum-
ing a hinge action on the lower right side of as-
sembly 2A5A2, turn it clockwise carefully so as
not to exert any great stress on the connecting
cables and place it next to the front panel (fig.
3-5.1). Assembly 2A5A2, because of cable har-
nesses on early models, may not turn enough to
rest on the bench; however, it will turn enough
so that all components under assembly 2A5A2
can be reached for replacement.

(2) Replacement.

(@) Position front panel assembly 2A5 so
that the end of the assembly that holds de-to-de
converter assembly 2A5A2 is nearest the repair-
man and assembly 2A5A2 is to the right of the
front panel. Make sure that no leads are pinched
or pushed away from their correct positions, and
rotate assembly 2A5A2 counterclockwise into a
position where the converter chassis mounting
holes are keyed to the front panel chassis mount-
ing holes. Make sure that the ground terminal
(fig. 3-5.2) is in the correct position ((1)(f)
above).

(b) Replace the four 2A5A2 chassis
screws (fig. 8-5.2, and A and C, fig. 3-5).



(¢) Insert protection assembly Z2A5A7
(fig. 8-5.2) in its mounting position in the
2A5A2J1 mounting bracket and secure it with
two 2A5AT casing screws (C, fig. 3-5).

(d) Position resistors 2A5A2R1 and
2A5A2R2 in place (A, fig. 3-5) and secure them

C2, TM 11-5820-520-35
with the screws, the washers, and the spacers
removed in (1) (b) above.

(e) Replace front panel assembly 2A5 on
the chassis by performing the prcoedures given
in a(2) above.
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i. Stator Assembly (fig 3-3, 3-4).
(1) Removal.

(a)

Remove the turret drums assembly
by performing the procedure given

in d(1) above.

(b) Tilt the chassis up and remove the

three screws that secure stator as-
sembly 2A9 tto the chassis.

(¢) Remove the two secrews from the

(d)

plate holding the top of stator as-
sembly 2A9.

Slide the assembly toward the right,
directly away from the wall of ple-
num assembly 2A1A1, until con-
nectors 2A9J1B, 2A9J1A disengage
from 2A1XA9B and 2A1A1XA9A,
and lift out the assembly.

(2) Replacement.

(a)

Set the new or repaired stator as-
sembly 2A9 in place on the chassis
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to engage the connectors ((d) above) on the
plenum assembly wall and firmly press into
place.

(b) Tilt the chassis up and replace the
three original screws to secure the assembly to
the chassis.

(¢) Replace the two screws to secure the
plate that holds the top of stator assembly 2A9.

(d) Replace the turret drum by perform-
ing the procedures outlined in d(2) above.

J. Relay Assembly 2A7 (fig. 3-3).
(1) Remowval.

(a) Set PRIM. PWR. circuit breaker at
OFF and disconnect all interconnecting cables.

(b) Loosen the six front panel Allen
screws and slide the chassis out from the case.

(¢) Four captive Allen-head screws are
located much below the top plate cover of the
relay assembly 2A7 and can be seen by looking
down through the rectangular cutouts at each
corner of the top plate. Loosen the four captive
screws that secure the relay assembly 2AT to the
chassis and lift out the assembly.

(2) Replacement.

(a) Plug the new or repaired relay as-
sembly to engage connectors 2A7J1 and 2A1Al-
XAT and tighten the four captive screws ((1)(c)
above) to secure it.

(b) Slide the chassis back into the case,
tighten the front panel Allen screws, and recon-
nect all interconnecting cables.

3-4. Removal and Replacement of Parts

for Front Panel Assembly 2A5
(fig. 3-5)

Caution 1: After replacement of A2Q2 or Ql,
both transistors in the AM-3349/GRC-106 should
be of the same type, either two MHT-8901’s or
two STC-2114’s. The transistor type is stamped
on the shell casing of the transistor.
Caution 2: When A2Q2 or Q1 shorts out, it will,
in turn, burn out resistor A2R2 or A2R1. These
resistors should be checked before A2Q2 or Q1
are replaced.

Note. Transistor A2Q2 or Q1 insulators are items sep-

arate from the transistors and must be ordered separately
when a transistor is ordered.
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a. Disassembly.
(1) De-to-de converter assembly 2A5A2.

(a¢) Remove the de-to-dc converter assem-
bly 2A5A2 from the main AM-3349/GRC-106
chassis by performing the procedures given in
paragraph 3-3A(1). _

(b) To replace transistor A2Q2, proceed
as follows:

1. Remove the three screws that secure
the bracket for diode A2VR1 and capacitors
A2C3 and A2C4 and lay the bracket aside (fig.
3-5.1).

2. Remove the two screws that secure
relay A2K2 and remove the relay.

3. Unsolder the leads to transistor
A2Q2., Tag each lead to insure proper replace-
ment.

4. Remove the three screws that secure
the heat sink and then remove heat sink.

5. Unscrew and remove transistor
A2Q2.

6. Wipe the heat sink surface clean.

7. Apply a light coat of silicon grease
(MIL-G-38278) to the bottom surface of the new
transistor and Molycote G to the threads.

8. Insert the new transistor and tighten
with a torque wrench to 60-inch-pounds.

9. Set the heat sink in place and replace
the three original screws. Insure that there is
no short between the transistor case and the
de-to-de converter casting.

10. Solder the leads to the transistor.

11. Set relay A2K2 in place and replace
the two original screws.

12. Set the diode and capacitor bracket
in place and replace the three original screws.

(¢) When replacing transistor Q1, always
replace the berylluim washer and tighten the new
transistor with a torque wrench to 100 to 120
inch-pounds.

(d) Replace or repair all other parts of
the dec-to-dc converter assembly in accordance
with the standard shop practices.

(2) Gear drive assembly.

(a¢) Remove the de-to-de converter assem-
bly by performing the procedures given in para-
graph 3-3h(1).



(d)

(b) Loosen the screws that secure the
crank handles for the ANT, TUNE
and ANT. LOAD controls. Remove
the crank handles.

(¢) Loosen the screws that secure the
knobs for the TEST METER switch
and the TUNE-OPERATE switch.
Remove the knobs.

Remove the nuts that secure
switches S2 and S6 front panel and
pull the switches out from the back.
Remove the four screws ‘that secure
board A5 to the gear drive assem-
bly and lay the board aside.

Note. Depending on the lead dress, the
securing hardware for switch 2A5S4 and
relay 2A5K1, or the leads to all three
meters and the mounting hardware for
assembly 2A5A3 may have to be removed
in order to perform the procedures given
in (f) below.

(f) Remove .the three screws that
secure the gear drive assembly to
the front panel and then remove
the gear drive assembly,

Replace or repair all parts of the
gear drive assembly in accordance
with the standard shop practices.

(e)

(9)

(3) Front Panel.

Note. Disassemble the front panel only as
far as necessary to reach the part to be
replaced. Tag each unsoldered lead to insure
proper replacement.

(a) Remove the gear drive assembly by

performing the procedures given in
a(2) above.

(b) Repiace or repair all other parts of
the front panel in accordance with
the standard shop practices.

b. Reassembiy.

Note. When replacing parts on the front
panel, use the original hardware. Insure
good solder joints when soldering leads.

(1) After the front panel has been re-

paired, replace the gear drive assem-
bly as follows:

(a) Set the gear drive assembly in

place and replace the three original
screws.

(b)
(ec)

(@)

(e)

™ 1 1-58220—520-35
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Note. Replace any item that had to be
removed to perform the procedure given
in a(2) (f) above.

Set board A5 in place and replace
the four original screws.

Set switches S2 and S6 in place and
replace the nuts on the front of the
front panel to secure the switches.
Replace the knobs for the TEST
METER and TUNE-OPERATE
switches.

Replace the crank handles on the
ANT. TUNE and ANT. LOAD
controls.

(2) Replace the front panel assembly on

the chassis by performing the proce-
dures given in paragraph 3-3h(2).

3-5. Disassembly and Reassembly of
Turret Assembly 2A2
(fig. 4-9)
a. Disassembly.
(1) Remove turret assembly 2A2 from the

(2)

(3)

(4)

(5)

chassis by performing the procedures
given in 3-3d(1) and remove the tur-
ret drum assembly by performing the
procedures given in 3-3d(1).

To remove the pa. output filters (fil-
ter assembly A1l through A15 (4)
through (18)), remove the five
serews (1) in the turret drum cover
(2), remove the cover, and, relieving
the tension of the mounting plate
(3) over one filter assembly at a time,
lift out a filter assembly.

To remove the interstage transformers
(transformer assembly A16 through
A30 (24) through (38)), hold the
turret drum upside-down, remove the
15 serews (41) in the mounting ring
(8), and then remove the mounting
ring (39), and lift out the transform-
er assemblies.

Remove the four screws (103) that
secure the turret base cover (42) and
remove the cover.

Remove the two screws (97) that se-
cure ‘the bracket for component
board A31, coding assembly board
(101), to the turret assembly base
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(6)

(7

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

3-16

(110) and lay the component board
back out of the way.

Unsolder the turret motor leads (red
and black) from component board
A3l

Remove the two screws (77) that se-
cure the motor cover (80) to the tur-
ret motor (84) and remove the motor
cover.

Remove the four screws (82) that se-
cure the turret motor (84) to the mo-
tor mount (87).

Pull the turret motor leads free
through the slot in the turret assem-
bly base (110) and lift out the turret
motor (84).

Remove the four secrews (108) that se-
cure the motor mount (87) to the tur-
ret assembly base (110), slide the mo-
tor mount to one side to free it, and
1ift ‘the motor mount free.

Remove the two screws (93) that se-
cure connector J1 (95) and lay the
connector back out of the way.

Remove the six screws (107) that se-
cure the turret assembly base (110)
to the ring bearing retainer (67) and
then remove the turret assembly base.
Remove the six screws (53) that se-
cure the five decks of rotary switch
contacts, S1 through S5 rotor ((57),
(59), (61), (63), and (65)), and re-
move the top three decks, including
the insulator rings (56) and (58).

Caution: Extreme care must be
taken when performing the pro-
cedures given in (14) below to insure
that the code switches are not dam-
aged.

Loosen but do not remove the eight
screws (43) that secure the switch
decks, contact assemblies (46), (47),
(49), and (51), and very carefully
lift off the entire switch group, the
cable, the connector, and the compo-
nent board at once.

Lift off the remaining decks of ro-
tary contacts, S4 and S5 rotor ((63)
and (65)).

(16)

Dismantle the switch sections only as
far as required. When unsoldering
leads, carefully tag each to insure
proper replacement.

b. Reassembly.
(1) Set the bottom two decks of rotary

(2)

(3)

(4)

(5)
(6)

(7)

(8)

(9)

contacts and spacers in place on the
base. Align the spacers and contact
decks with the locating hole in the
base.

Caution: Extreme care must be
taken when performing the pro-
cedures given in (2) below to insure
that the code switches are not dam-
aged.

Very. carefully set the switch group,
cable, connector, and component
board in place, Tighten the eight
screws (43) to secure the contact as-
semblies (46), (47), (49), and (51).
Set the top three decks of rotary
switch contacts, S1 through S5 rotor
((57), (59), and (61)), and respec-
tive spacers in their correct positions
and replace the six original screws
(53) to secure them.

Set the turret assembly base (110) in
place and replace the six original
screws (107) that secure it.

Replace the two original screws (93)
that secure connector J1 (95).
Insuring that the gears mesh proper-
ly, set the motor mount (87) in place
on the turret assembly base and re-
place the four original screws (108)
to secure it,

Thread the turret motor leads through
the slot in the turret assembly base,
set the turret motor (84) on the mo-
tor mount (87), and replace the four
original screws (82) to secure the tur-
ret motor.

Replace the motor cover (80) on the
turret motor and replace the two ori-
ginal serews (77) to secure it.

Resolder motor leads to component
board A31, coding assembly board
(101).



(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

Set the component board bracket in
place and replace the two original
screws (97) to secure it.

Replace the turret base cover (42)
and secure with the four serews (103).
Maitch the markings on the interstage
transformers ((24) through (38))
with the markings on the turret drum
base (19) and set all transformers in
place.

Set ithe mounting ring (89) in place,
insure that all transformers are prop-
erly seated, and replace the 15 origi-
nal screws (41) to secure the mount-
ing ring.

Turn the turret drum over, match the
markings on the pa. output filters (4)
through (18) with the markings on
the mounting plate (8), and set the
filters in place. Make certain that each
filter is locked in place.

Set the top cover (2) in place on
the drum, and replace the five origi-
nal screws (1) to secure the cover.
Replace the turret base assembly by
performing the procedure given in
paragraph 3-3¢(2).

Check the alignment of the turret
code switches as outlined in para-
graph 3-11.

3-6. Removal and Replacement of
Components for Antenna Coupler
Assembly 2A3

(figs. 3-6, 3-7, 3-8, 3-19, and 3-20)

Caution: Be extremely careful when work-
ing on antenna coupler assembly 2A3 to make
certain that the glass envelope for variable
vacuum capacitor C26 is not damaged.

a. Disassembly.

(1)

(2)

(3)

Remove antenna coupler assembly
2A3 by performing the procedures
given in paragraph 3-3¢(1).

Locate and remove the two recessed
screws on the rear insulated bracket
of variable vacuum capacitor C26.
Remove the bracket.

Locate and remove the one recessed
screw on the front insulated bracket
of variable vacuum capacitor C26.

(4)

(5)

(6)

(7

(8)

(9)

(10)

(11)
(12)
(13)

(14)

(15)

(16)

TM 11-5820-520-35

Hold the variable Vacuum capacitor
with one hand and tip the hinged top
of the front insulated bracket out of
the way. Carefully lift variable vacu-
um capacitor C26 out of the brackets
and set it aside. Note the exact posi-
tion of the nipple on the capacitor as
the capacitor will be replaced later in
this exact position.

Remove the four panhead screws that
secure the variable coil assembly to
the assembly bottom plate. Remove
the variable coil assembly.

Remove the four flathead screws,
nuts, and washers that secure the fil-
ter assembly to the assembly bottom
plaite.

Remove the remaining eight panhead
screws that secure the assembly bot-
tom plate. Remove the assembly bot-
tom plate.

Note. Further disassembly procedures will

serivusly disturb lead dress. Sketch all con-
nections before unsoldering.

Unsolder all leads to the filter assem-
bly and tag each lead after unsolder-
ing, Set the filter assembly aside.
Tag and unsolder all leads to capaci-
tor coding switch S3.

Note the position of the rotary section
of S8, loosen the two setscrews in the
shaft key, and remove the shaft key
from capacitor coding switch S3.
Loosen the two panhead screws and
remove capacitor coding switch S3.
Tag and unsolder all leads to rf band
switch coding switeh S2.

Loosen the two setscrews and remove
the cam from switch S2 shaft key.
Note the position of rotary section S2,
loosen the two setscrews that secure
the shaft key, and remove the shaft
key.

Loosen the two panhead screws and
remove rf band switch coding switch
82,

Remove the panhead screw from the
center mounting plate assembly,
which is located just in front of the
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(17)

(18)

(19)

(20)

(21)

- (22)

front (hinged) insulated bracket for
variable vacuum capacitor C26.
Remove the nut and the wire lug from
the bolt on the top of the center
mounting plate assembly and unsold-
er the lead at the wire lug that is at-
tached to the stator plates.

Remove the rear retainer ring from
‘the tie rod subassembly.

Unscrew the nut at the front end of
the tie rod assembly. Remove the nut
and associated washers over the tie
rod assembly leads.

Use a long screwdriver, to remove
the screw on the center mounting
plate assembly which is located di-
rectly below rf band switch motor B2.
Carefully slide the switch coil assem-
bly away from the capacitor motor as-
sembly, feeding the lead wires
through the hollow tie rod subassem-
bly toward the rear of the assembly
at the same time.

If components on the variable coil as-
sembly, the switch coil assembly, the
capacitor motor assembly, or the filter
assembly are damaged, submit the
damaged assembly to higher category
maintenance for repair.

b. Reassembly.

3-18

(1)

(2)

(3)

(4)

On the capacitor-motor assembly,
loosen the motor mounting bolts on
capacitor coding moator Bl so that the
gear can be disengaged.
Rotate the spur gear until capacitor
C27 is at maximum capacity (sections
fully meshed), as shown in A, figure
3-8. '
Replace capacitor coding switch S3;
use the two original panhead screws.
Position the switch and switch wiper
as shown in B, figure 3-8.
Push the spur gear toward the center
mounting assembly as far as it will
go. Hold the spur gear in place, and
replace and secure the shaft key by
tightening the two set screws.

Note. To insure proper coding, note that

when capacitor C27 is in the position shown
in A, figure 3-8, capacitor coding switch S3

(5)

(6)

(7

(8)

(9)

(10)

(11)

wiper arm is in the position shown in B,
figure 3-8.

Engage the motor spur gear, and
tighten the motor mounting bolts on
capacitor coding motor B1.

On the switch-coil assembly, rotate
the spur gear until rf band switeh S1
front wafer is in the position shown
in ¢, figure 3-8, when viewed from
the end opposite the spur gear.

Replace rf band switch coding switch
S2 with the use of the two original
panhead screws. Position the switch
and switeh wiper as shown in D, fig-
ure 3-8.

Carefully place the S2 shaft key on
rf band switch S1A, B shaft so that
‘the ears of the shaft key will fit into
the notches of the rotary section of S2.
Place the finger on the rear cam and
push forward so that S1A and S1B
rotors will be axially aligned with S1—
A4 and S1-B4 stator contacts.

Push the S2 shaft key in as far as pos-
sible and secure in place with the
shaft key inset screws.

Note. To insure proper coding, note that
when rf band switch S1 front wafer is in the
position shown in C, figure 3-8, and that rf
band switch coding switeh S2 wiper arm is
in the position shown in D, fig 3-8.

Join the switch-coil assembly to the
capacitor-motor assembly as follows:

(a) Place the two assemblies close to-

(b)

(¢)
(d)

gether, and in proper relation to
each other. Feed the lead wires to
rf band switch coding switch S2
through the hollow tie rod subas-
sembly.

Push the two assemblies together,
insuring that the rf band switch
motor B2 spur gear meshes prop-
erly with the rf band switch spur
gear.

Place the retainer ring on the rear
end of the tie rod subassembly.

Replace the wire lug and the nut
on the bolt through the top of the
center mounting plate assemblies.



(e) Replace the panhead screw which is

located just in front of the front
(hinged) insulated bracket for vari-
able vacuum capacitor C26 on the
center mounting plate assembly.

(f) Replace the screw into the hole in

(9)

(h)

(12)

(13)

(14)

the center mounting plate assem-
bly which is located directly below
rf band switch motor B2. Tighten
the screw.

Resolder the lead to the wire lug
which is attached to the stator
plates of C27.

Replace the washers and fasten the
nut to the front end of the rod as-
sembly.

Resolder all wires to the filter assem-
bly and position the filter assembly
into place.

Replace the bottom mounting plate;
use the original eight panhead screws
(a(7) above.)

Secure the filter assembly to the bot-
tom mounting plate; use the four ori-
ginal flathead screws, washers, and
nuts.

(15) Resolder the wire leads to rf band

(16)

(17)

(18)

(19)

switch coding switch S2.

Resolder the wire leads to capacitor
coding switch S3.

Replace the variable coil assembly,
use the four panhead screws and the
one flathead screw. Make -certain
that the L1 silver-plated contact is
over and making contact with the
C26-1 contact.

Carefully set variable vacuum capaci-
tor C26 in place on the insulated
brackets, with the slot in the cou-
pling vertical to the bottom mount-
ing plate.

Note. The slot in the coupling should be
vertical, when the shaft of variable vacuum
capacitor C26 is rotated counterclockwise to
the stop, with the capacitor placed on the
brackets so that the nipple in the glass
envelope formed by the vacuum seal is
turned in the same position as when re-
moved.

Swing the front (hinged) insulated
bracket over the top of variable vac-

(20)

(21)

(22)
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uum capacitor C26 and tighten it
down; use the original panhead screw.
Replace and secure the rear insulated
bracket on variable vacuum capacitor
C26; use the two original panhead
SCrews.

To replace S2 cam, it will be neces-
sary to press the cam follower toward
L1. Replace the S2 cam over the S2
shaft key in a position shown in fig-
ures 3-18 and 3-19, Secure the cam
in position using the cam insert
SCrews,

Replace antenna coupler assembly 2-
A3 on the chassis by performing the
procedures given in paragraph 3-8c

(2).

3-7. Removal and Replacement of
Transformer Assembly, Rf Amplifier
Module 1A12

a. Removal. Only disassemble rf amplifier
module 1A12 as far as covered in this para-

graph.
(1)

(2)

(3)

(4)

(5)

Remove rf amplifier module 1A12
from the chassis (para 3-2¢).

Loosen the four captive screws (126)
that secure the dust cover (1) to the
module chassis, Remove the dust
cover.

Remove the four screws (2) that se-
cure the top turret ring (60) to the
turret ring spacers ((29) post). Care-
fully lift the top turret ring.

Remove the 25 megacycle strips ((3)
through (16) and (61) through (74))
which are not meshed with contacts
of the three stator block assemblies
(27) and (32).

Slowly rotate the bottom turret ring
(100) until the contacts of the re-

‘maining three megacycle strips no

longer mesh wilth the contacts of the
three stator blocks. Remove the three
remaining megacycle strips.

b. Replacement.

(1)

Replace megacycle strips A4(74), A5
(16), Al11(10), A12(9), A18(38),
A19(61), A25(67), and A26(68).
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(2) Rotate the bottom turret ring (100)
until three of the replaced megacycle
strips mesh with the contacts of the
three stator block assemblies (27) and
(32).

(3) Replace the remaining twenty mega-
cycle strips.

Seciion II.

3-8. Test Equipment and Special Tools
Required for Alignment

The following is a list of test equipment re-
quired 'to perform the procedures contained in
this section:

a. Test Equipment.

Item Technical manual

Audio Oscillator TS-382F/U TM 11-6625-261-12
(2 required)

Frequency Meter AN/USM-26 TM 11-5057
Generator, Signal AN/GRM-50 TM 11-6625-573-15
Spectrum Analyzer TS-723/U TM 11-5097

Voltmeter, Electronic AN/URM-
145 with adapter 91-8A
Multimeter ME-26B/U

TM 11-6625-524-14

TM 11-6625-200-12

b. Additional Equipment.

(1) Dummy Load DA-75/U.

(2) Telegraph Key KY-116/U.

(3) Charger, Battery PP-1451/G.

(4) 51—ohm, 1-watt, 10—percent resistor.

(5) Adapter, RF-9997.

(6) Test cables, fabricate in accordance
with instructions given in paragraph
3-9.

3-9. Test Cables

a. General. To perform the adjustment pro-
cedures for the AM-3349/GRC-106, two test
cables must be fabricated: one multiconductor
cable (¢(1) below) and one rf cable (¢(2) be-
low).

b. Materials. The following materials are
required to fabricate the two required test ca-
bles:

(1) Wire, AWG-20, 15, 3-foot lengths.
(2) Connector, Cannon, DAM-158.

(3) Connector, Cannon, DAM-15P,

(4) Cable, RG-58C/U, 3 feet long.

3-20

(4) Replace the top turret ring (60) and
secure to the turret ring spacers ((29)
post) with the four screws (2).

(5) Replace the dust cover (1) and secure
with the four captive screws (126).

(6) Replace module 1A12 into the chassis
(para 3-2g9)

ALIGNMENT

(56) Connector, UG-88C/U.

(6) Wire, AWG-20, two 6-inch lengths.
(7) Alligator clips, two.

(8) Shield, alligator clip, two.

(9) Sleeving, PVC-10, red, 6 inches.
(10) Sleeving, PVC-10, black, 6 inches.
(11) Tape, string, and solder, as required.

¢. Procedure. To fabricate the two required
test cables, proceed as follows:

(1) Refer to figure 3-9 and wire the
multiconductor cable as illustrated.
Check for continuity from connector
to connector. Tie stands together and
tape the full lengh of the cable.

(2) Attach the UG-88C/U connector to
one end of the length of the RG-58
C/U cable. Strip 2 inches of insula-
tion from the other end and comb out
the braided shield, Strip the center
conductor back approximately 1 inch.
Twist the combed shield together. At-
tach one 6-inch length of wire to the
twisted shield and one 'to the center
conductor. Slide the red sleeving over
the center conductor lead and the
black sleeving over the shield lead.
Attach one alligator clip to each
lead and slide the rubber clip shield
over each alligator clip, Check for con-
tinuity.

Note. When either or both power amplifier tubes
2A1A1V1 and 2A1A1V2 are changed, tube bias (TM
11-5820-520-12), neutralization capacitor (para 3-14),
and plate trimmer capacitor (para 3-15) adjustments
should be performed, When driver amplifier tube
2A8V1 1is changed, tube bias, feedback capacitor
(para 3-18), and plate peaking (para 3-15) adjust-
ments should be performed. The power ovutput adjust-

ment (para 3-16) is performed whenever a tube is
replaced and after completing all these procedures.
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Figure 3-9. Test cable No. 1 fabrication diagram.

3-10. Mechanical Alignment of Driver
Assembly 2A8

(fig. 3-10)

a. General. To insure optimum perform-
ance, the mechanical alignment of the stator
blocks on driver assembly 2A8 should be
checked each time that the assembly is removed
or replaced.

b. Procedure. To align the stator contacts
on driver assembly 2A8 with the contacts on
the turret, proceed as follows :

(1) Loosen the six front panel Allen

screws and slide Amplifier, Radio
Frequency AM-3349/GRC-106 chas-
sis out.
Loosen the three turret drum screws
(para 3-3d(1) (¢)). This will allow
sufficient rotation of the turret drum
to observe meshing and unmeshing of
the contacts.

(2)

TM 11-5820-520-35

(3) Rotate the turret by hand and observe
the meshing of the turret contacts
with the stator contacts on driver as-
sembly 2A8.

If contacts do not mesh evenly verti-
cally, note the amount of misalign-
ment, and remove the turret drum
(para 3-3d(1) (d) and (e)).

Loosen the three screws that secure
the stator block to the wall of driver
assembly 2A8 (fig. 8-10), shift the
block to eliminate misalignment ((4)
above), and tighten the three screws
to the point where enough friction is
present so that the stator block does
not move easily, but still can be re-
positioned.

Replace the turret drum on the turret
base (para 3-3d(2) (a¢)) and repeat
the procedure given in (8) and (4)
above. If necessary, shift the stator
block. Once the stator block is cor-
rectly positioned, remove the turret
drum, tighten the three screws on the
stator block, replace the turret drum,
and repeat the procedures given in
(3) and (4) above to be sure that no
movement occurred.

Secure the turret drum into its origi-
nal position, with the three turret
drum screws (b(2) above).

Slide the chassis back into the case
and tighten the front panel Allen
screws.

(4)

(5)

(6)

(M)

(8)

3-11. Stator Assembly 2A9, Mechanicai
Alignment

(fig. 3-11)

a. General. To insure optimum performance,
the mechanical alignment of the stator blocks
on stator assembly 2A9 should be checked and
adjusted each time that stator assembly 2A9
is removed and replaced.

b. Procedure. To align the stator contacts
on, the stator assembly 2A9 with the contacts
on the turret, proceed as follows:

(1) Loosen the six panel Allen screws
and slide the AM-3349/GRC-106
chassis out.
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Figure 3-10. Driver assembly 248, mechanical alignment and component location.

3-22



Cc3

JIA-2

cz

A. REAR OBLIQUE VIEW

™ 11-5820-520-35

CONTACT NO.1

CONTACT NO.2

STATOR CONTACT
BLOCK

CONTACT NO.4
CONTACT NO.5
CONTACT NO. 6
CONTACT NO.7
CONTACT NO.8
CONTACT NO.9

CONTACT NO.10

HOLD-DOWN
SCREW (4)

B. FRONT OBLIQUE VIEW

TM5820-520-35-21

Figure 3-11. Stator assembly 249, mechanical alignment and component location.

(2) Loosen the three turret drum screws
(para 8-3d(1)(c)). This will allow
sufficient rotation of the turret drum
to observe meshing and unmeshing of
the contacts.

Rotate the turret by hand and observe
the meshing of the turret contacts
with the stator contacts on stator as-
sembly 2A9.

If the contacts do not mesh evenly
vertically, note the amount of mis-
alignment, and remove the turret
drum (para 8-3d(1) (d) and (e)).
Loosen the four screws that secure
the stator block to the bracketing of
stator assembly 2A9 (fig. 3—11). Shift
the block to eliminate the misalign-
ment noted in (4) above, and tighten
the four screws.

Replace the turret drum on the turret
base (para 3-3d(2) («)) and check by
rotating the turret by hand.

When misalignment is corrected, se-
cure the turret drum in its original

(3)

(4)

(5)

(6)

(7

position with the three turret drum
serews (b(2) above).

(8) Slide the chassis back into the case
and tighten the front panel Allen
SCrews.

3-12. Turret Assembly 2A2, Electrical
Positioning Adjustment

(figs. 3-12, 3-13)

a. General. To insure optimum performance,
the turret positioning switches should be ad-
justed only if the turret base is repaired or re-
placed. Do not make this adjustment as long
as Amplifier, Radio Frequency AM-3349/
GRC-106 is operating properly.

Warning: Voltages up to 3,000 volts dc and
10,000 volts rf exist in the AM-3349/GRC-106.
Be extremely careful when working with the
equipment operating outside the case. Dis-
connect the power source and use a shorting
stick to ground capacitors 2A5A2C4 and
2A5A2C5 before touching any components.
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b. Preparatory Procedure. To adjust the tur-
ret positioning switches, proceed as follows:

(1)

Loosen the six front panel Allen
screws and slide the AM-3349/
GRC-106 chassis out from the case.

case connector 2A6XA1 and chassis
connector 2A1J1.

¢. Test Equipment Required. Connect the
test equipment as shown in figure 3-12. Turn
on the test equipment and allow a 10-minute
warmup period. Set Radio Set AN/GRC-106

(2) Connect the multiconductor test cable,  switches and controls as shown in the chart be-
facricated in paragraph 3-9, between  low:
Unit Control Setting

RT-662/GRC SERVICE SELECTOR switch OVEN ON (allow 10 minutes
warmup)

RT-662/GRC MANUAL RF GAIN control Fully clockwise

RT-662/GRC AUDIO GAIN control Approximately midrange

RT-662/GRC NOISE BLANKER switch OFF

RT-662/GRC SQUELCH switch OFF

RT-662/GRC FREQ. VERNIER control OFF

RT-662/GRC BFO control Approximately midrange

RT-662/GRC Vox switch PUSH TO TALK

AM-3349/GRC-106 PRIM. PWR switch ON

AM-3349/GRC-106 TUNE-OPERATE switch TUNE

RT-662/GRC SERVICE SELECTOR switch STAND BY (allow 60 seconds
warmup)

d. Procedure.
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(1)
(2)

(3)

(4)

(5)

(6)

(7

Set the PP-1451/G for an output of
27 volts dc.

Set Receiver-Transmitter, Radio RT-
662/GRC SERVICE SELECTOR
switch at SSB NSK. Set the MC and
KC controls at 02999,

When the tuning cycle is complete,
the centers of the turret drum con-
tacts should be aligned with the cen-
ters of the stator contacts on driver
assembly 2A8 and stator assembly
2A9, If they are not, note the amount
of overshoot or undershoot.

Remove the turret drum and base by
performing the procedure given in
paragraph 3-3d(1) and e(1).
Remove the four screws on the para-
meter of the turret base, and lift off
the rotary deck cover.

Re-install the turret base on the chas-
sis (para 8-8¢(2)) (do not re-install
the turret drum).

Loosen the six screws that secure the
rotary decks to the turret base (fig.
3-13). If the turret contacts over-
shoot, adjust the second and third ro-
tary decks (counting from the top)

(8)

(9)

(10)

counterclockwise an amount propor-
tional to the overshoot. If the turret
contacts undershoot, adjust the sec-
ond and third rotary decks, counting
from the top clockwise an amount
proportional to the undershoot.

Caution: Insure that the screws
are securely tightened when perform-
ing the procedure given in (8) below
to avoid damage to the rotary deck
contacts.

Tighten the six screws that secure the
rotary decks to the turret base, and
replace the turret drum (para 3-3d
(2)).

Repeat the procedure given in (1),
(2), and (3) above. If the turret still
overshoots or undershoots, repeat the
procedure given in (4) through (8)
above.

When the centers of the turret drum
contacts align with the centers of the
stator contacts on driver assembly
2A8 and stator assembly 2A9, remove
the turret drum.
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Figure 8-12. Amplifier, Radio Frequeﬁ-c_y_AM_—SSM/GR&i 06, turret positioning and

plate trimmer setup.
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(11) Loosen the two screws on either side
of the index contact. Position S1 con-
tact assembly so that the index contact
is centered between the two teeth of
rotary deck 2A28S1.

(12) Remove the turret base and re-install
the rotary deck cover.

(13) Replace the turret base and turret
drum (para 3-3d(2) and e(2)).

(14) Turn off all power and disconnect all
test equipment. Disconnect the fabri-
cated test cable.

(15) Slide the chassis back into the case
and tighten the front panel Allen
screws.

3-13. Driver 2A8V1, Feedback Capacitor
Adjustment

a. General. To insure optimum perform-
ance, feedback capacitor 2A8C2 (fig. 3-10)
should be adjusted each time driver tube 2A-
8V1 or driver assembly 2A8 is replaced.

b. Test Equipment Required. Connect
Charger, Battery PP-145/G to Receiver-T'rans-

SWITCH
DECKS
SECURING
SCREW
(8)

SI CONTACT ASSEMBLY

mitter, Radio RT-662/GRC front panel POW-
ER connector and to Amplifier, Radio Fre-
quency AM-3349/GRC-106 front panel PRIM.
PWR. connector, the same as shown in figure
3-12. Set the PP-1451/G for an output of 27
volts de. Connect Voltmeter, Electronic AN/
URM-145 as required during procedure. Turn
on the test equipment and allow a 5-minute
warmup period.

Warning: Voltages up to 3,000 volts de and
10,000 volts rf exist in the AM-3349/GRC-106.
Be extremely careful when working with the
equipment operating outside the case. Dis-
connect the power source and use a shorting
stick to ground capacitors before touching any
components.

¢. Procedure. To adjust feedback capacitor
2A8C2, proceed as follows:
(1) Loosen the six front panel Allen
screws and slide the AM-3349/GRC—-
106 chassis out.

ROTARY
DECKS
SECURING
SCREW
(6)

INDEX CONTACT

TM5820-520-35-23

Figure 3-13. Amplifier, Radio Frequency AM-3349/GRC-106, turret assembly 2A2
switch decks.
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(2)

(3)

(4)

(5)
(6)

_(7)

(8)
(9)

(10)

(11)

(12)

(13)

(14)

Loosen, the four captive screws that se-
cure relay assembly 2A7 to the chassis
and remove relay assembly 2A7.
Unsolder the lead from terminal 2A-
1A1ES8. Terminal 2A1A1E3 is located
on the 2A1A1 test points area wall,
between the P.A NEUT ADJ and re-
lay assembly 2A7.

Connect the red clip lead of rf test
cable fabricated in paragraph 38-9 to
terminal 2A1A13. Connect the black
lead to the chassis ground.

Set relay assembly 2A7 back in place
and secure the four captive screws.
Connect the other end of the fabrica-
ted rf test cable to the RT-662/GRC
front panel RF DRIVE connector.
Connect the multiconductor test cable
fabricated in paragraph 3-9 between
case connector 2A6X A1 and chassis
connector 2A1J1.

Set AM-3349/GRC-106
PWR. circuit breaker at ON.
Set the RT-662/GRC SERVICE SE-
LECTOR switeh at CW and set MC
and KC controls at 29500,

Connect the AN/URM-145 through
the 91-8A adapter to the AM-3349/
GRC-106 front panel RF DRIVE con-
nector.

Set the AM-3349/GRC-106 TUNE-
OPERATE switch at TUNE and ad-
just the AN/URM-145 sensitivity
for a center-scale indication.

Use an insulated adjustment tool to
adjust FEEDBACK ADJ C2 capacitor
2A8C2 for a null on the AN/URM-
145. FEEDBACK ADJ C2 is located
close to the base of 2A8V1 on assem-
bly 2A8.

Set the PRIM. PWR. circuit breaker
at OFF.

Turn off all power. Use a shorting
stick to short the plates of power am-
plifier 2A1A1V1-2A1A1V2 to
ground. Disconnect all test equip-
ment, Disconnect the two fabricated
test cables.

Loosen the four captive screws that
secure relay assembly 2A7 to the chas-
sis and remove assembly 2A7.

PRIM.

T™ 11-5820-520-35

(16) Resolder the lead to terminal 2A1A-
1E3 ((3) above).

Set relay assembly 2A7 back in place
and secure with the four captive
screws.

Slide the chassis back into the case
and tighten the front panel Allen
Screws.

(17)

(18)

3-14. Power Amplifiers 2AT1A1V1 and
2A1A1V2, Nevutralization Capacitor
Adjustment

a. General. To insure optimum perform-
ance, neutralization capacitor 2A1A1C4 (fig.
3-3) should be adjusted for minimum distor-
tion each time power amplifier tube 2A1A1V1
or 2A1A1V2 is replaced.

b. Test Equipment Required. Connect Cable
Assembly, Special Purpose, Electrical CX-100-
99/U (6 ft) between the PA CONTROL con-
nector on Receiver-Transmitter, Radio RT-
662/GRC front panel and the CONTROL con-
nector on Amplifier, Radio Frequency AM-
3349/GRC-106 front panel. Connect Cable As-
sembly, Radio Frequency CG-409G/U (6 ft)
between the RF DRIVE connectors on the two
units. Connect Charger, Battery PP-1451/G to
the RT-662/GRC front panel POWER connect-
or, and to the AM-3349/GRC-106 front panel
PRIM. PWR. connector. Set the PP-1451/G
for an output of 27 volts de. Connect Voltme-
ter, Electronic AN/URM-145 as required dur-
ing the procedure. Turn on the test equipment
and allow a 15-minute warmup period.

¢. Procedure. To adjust neutralization ca-
pacitor 2A1A1C4, proceed as follows:

Warning: Voltages up to 3,000 volts de and
10,000 volts rf exist in the AM-3349/GRC-106.
Be extremely careful when working with the
equipment operating outside the case. Dis-
connect the power source and use a shorting
stick to ground capacitors before touching any
components.

(1) Loosen, the six front panel Allen
screws and slide the AM-3349/GRC-
106 chassis out.

(2) Remove antenna coupler assembly
2A3 by performing the procedure giv-
en in paragraph 3-3¢(1).
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(3)

(4)

(5)

(6)

(7

(8)

(9)
(10)

(11)

(12)

(13)

(14)

3-28

Remove discriminator assembly 2A4
by performing the procedure given in
paragraph 3-3f(1).

Unsolder the blue-white lead between
power amplifier 2A1A1V1 and 2A1-
A1V2 screens and resistor 2A1A1R3
at the resistor end (fig. 3-3). Resolder
this end to ground terminal next to
2A1A1R3.

Loosen the four captive screws (para
3-37(1) and remove relay assembly
2A7. Unsolder the lead from terminal
2A1A1E3 (para 3-13¢(3)). In the
same area plug a banana jack into the
GRD test point and connect the un-
soldered lead to it. Replace relay as-
sembly 2A7 (para 3-37(2)).

Connect the 91-8A adapter to ‘the
probe of the AN/URM-145 and con-
nect this through the RF-9997 adapt-
er to the cable that was connected to
discriminator assembly 2A4.

Connect the multiconductor test ca-
ble fabricated in paragraph 3-9 be-
tween case connector 2A6XAl1 and
chassis connector 2A1J1.

Set the AM-3349/GRC-106 PRIM.
PWR. circuit breaker at ON and set
the RT-662/GRC SERVICE SE-
LECTOR switch at CW.

Set the RT-662/GRC MC and KC
controls at 29500.

After 60 seconds, set the AM-3349/
GRC-106 TUNE-OPERATE switch
at TUNE.

Adjust the AN/URM-145 for maxi-
mum meter indication.

Use an insulated adjustment tool to
adjust neutralization capacitor 2A1A-
1C4 (fig. 3-3) for a null indication on
the AN/URM-145.

Set the AM-3349/GRC-106 PRIM.
PWR. circuit breaker and the RT-
662/GRC SERVICE SELECTOR
switch at OFF.

Turn off all power. Use a shorting
stick to short the plates of power am-
plifier tubes 2A1A1V1-2A1A1V2 +to
ground. Disconnect all test equip-
ment. Disconnect the fabricated test
cable.

(15) Remove relay assembly 2A7 (para
3-37(1)). Disconnect the lead from
the banana jack and resolder to termi-
nal 2A1A1E8 (para 3-12¢(3)). Re-
place relay assembly 2A7 (para 3-3j
(2)).

Unsolder the grounded end of the
screen lead and resolder it to tap 1 of
potentiometer 2A1A1R3 ((4) above).

Replace discriminator assembly 2A4
by performing the procedure given in
paragraph 3-3f(2).

Replace antenna coupler assembly
2A3 by performing the procedure
given in paragraph 3-3¢(2).

Slide the chassis back into the case
and tighten the front panel Allen
SCrews.

(16)

(17)

(18)

(19)

3-15. Power Amplifiers 2ATA1V1 and
2A1A1V2 and Driver Amplifier
2A8V1, Plate Trimmer Capacitors
Adjustment

a. General. To insure optimum perform-
ance, plate trimmer capacitors 2A8C6 and 2A-
1A1C22 should be adjusted each time power
amplifier tube ZA1AIV1 or 2A1A1V2 is re-
placed. The adjustment of neutralization ca-
pacitor 2A1A1C4 (para 3-14) must be accom-
plished before the performance of this proce-
dure.

b. Test Equipment Required. Connect all
equipment as shown in figure 3-12. Turn on
the test equipment and allow a 10-minute warm
up period. Set Radio Set AN/GRC-106 switch-
es and controls as listed in, chart under para-
graph 8-11¢, except that Amplifier, Radio Fre-
quency AM-3349/GRC-106 PRIM. PWR. cir-
cuit breaker should be set at OFF.

¢. Procedure. To adjust plate peaking ca-
pacitors 2A8C6 and 2A1A1C22, proceed as fol-
lows:

Warning: Voltages up to 3,000 volts dc and
10,000 volts rf exist in the AM-3349/GRC-106.
Be extremely careful when working with the
equipment operating outside the case. Dis-
connect the power source and use a shorting
stick to ground the capacitors before touching
any components.



(1)

(2)

(3)

(4)

(5)

(6)

)

(8)
(9)

(10)

(11)

(12)

Loosen the six front panel Allen
screws and slide the AM—3349/GRC-
106 chassis out.

Connect the multiconductor test cable
fabricated in paragraph 3-9¢(1) be-
tween case connector 2A6XAl and
chassis connector 2A1J1,

Set the AM-3349/GRC-106 PRIM.
PWR. circuit breaker at ON. Set the
PP-1451/G output for 27 volts de.
Set Receiver-Transmitter, Radio RT-
662/GRC SERVICE SELECTOR
switch at CW and set the MC and KC
controls at 29500. Allow the tuning
cycle to be completed before proceed-
ing.

Adjust the AM-3349/GRC-106
ANT. TUNE and ANT. LOAD con-
trols until the counters indicate the
numbers shown in the antenna tuning
and loading chart for 29.9 mec for a
50-ohm load.

Set the TUNE-OPERATE switch at
TUNE and simultaneously adjust the
ANT. TUNE and ANT. LOAD con-
trols until the meters indicate in the
green portion of the scales.

Set the TUNE-OPERATE switch at
OPERATE and set the RT-662/GRC
SERVICE SELECTOR switch at
OFF.

Disconnect the cable from the AM-
3349/GRC-106 RF DRIVE connector.
Use a shorting stick to short the plate
of power amplifier 2A1A1V2 +to
ground. Remove relay assembly 2AT7
(para 3-37(1)). Connect a banana
jack to the GRD test point. Unsolder
the wire from terminal 2A1A1E3
(para 3-13¢(3)) and connect it to
the banana jack. Replace relay assem-
bly 2A7 (para 3-37(2)).

Connect Frequency Meter AN/USM-
26 to the output of Generator, Sigmal
AN/GRM-50.

Adjust the AN/GRM-50 for an, am.
output of 29.5 mc as indicated on the
AN/USM-26.

Set the AN/GRM-50 output level at
zero and connect to the AM-3349/
GRC-106 front panel RF DRIVE con-
nector.

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)
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Set the AM-3349/GRC-106 TEST
METER switch at PA. CUR.

Set the RT-662/GRC SERVICE SE-
LECTOR switch at SSB NSK and al-
low a 60-second warmup period.
Increase the AN/GRM-50 output
level until voltmeter, Meter ME-261
B/U indicates 50 volts. Monitor the
AM-3849/GRC-106 TEST METER
to insure that the meter pointer does
not go out of the gray portion of the
scale.

Set the TEST
GRID DRIVE.
Adjust PLATE TRIM C6 capacitor
2A8C6 until a peak indication is ob-
tained on the TEST METER.

Set the TEST METER switch at PA.
CUR.

Adjust the AN/GRM-50 output for
29.00 me at 50 volts as indicated on
the ME-26B,/U.

Note the indication of the AM-3349/
GRC-106 TEST METER.

Adjust the AN/GRM-50 output for
29.99 me at 50 volts as indicated on
the ME-26B/U.

Note the indication of the AM-3349/
GRC-106 TEST METER.

Repeat the procedure given in (19)
through (22) above while adjusting
capacitor 2A1A1C22 (fig. 3-3) until
the indications moted in (20) and
(22) above are equal.

METER switch at

Turn off all power. Use a shorting
stick to short the plates of power am-
plifier 2A1A1V1I-2A1A1V2 to
ground. Disconnect all test equip-
ment. Disconnect the fabricated test
cable.

Remove relay assembly 2A7 (para 3—
87(1)). Disconnect the lead from the
banana jack and resolder it to termi-
nal 2A1A1E3 (para 3-13¢(3)). Re-
place relay assembly 2A7 (para 3-3j
(2)).

Slide the chassis back into the case
and tighten the front panel Allen
Screws.
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3-16. Radio Set AN/GRC-106, Power
Ovutput Adjustment

a. General. To insure optimum perform-
ance, the power output adjustment should be
performed every time discriminator assembly
2A4, driver tube 2A8V1, power amplifier tube
2A1A1V1 or 2A1A1V2, turret assembly 2A2,
100-ke synthesizer module 1A2, 10— and 1-ke
synthesizer module 1A4, transmitter if. and au-
dio module 1A5b, translator module 1A8, mc

synthesizer module 1A9, or rf amplifier mod-
ule 1A12 is replaced. This adjustment is al-
ways accomplished after all other adjustments
have been performed.

b. Test Equipment Required. Connect the
equipment as shown in figure 3-14. Turn on
all equipment and allow a 10-minubte warmup
period. Set Charger, Battery PP-1451/G for an
output of 27 volts de. Set Radio Set AN/GRC~
106 switches and controls as listed in chart be-
low.

Unit Control Setting

RT-662/GRC SERVICE SELECTOR switch OVEN ON (allow 10 minutes
warmup)

RT-662/GRC MANUAL RF GAIN control Fully clockwise

RT-662/GRC AUDIO GAIN control Approximately midrange

RT-662/GRC NOISE BLANKER switch OFF

RT-662/GRC SQUELCH switch OFF

RT-662/GRC FREQ. VERNIER control OFF

RT-662/GRC BFO control Approximately midrange

RT-662/GRC Vox switch PUSH TO TALK

AM-3349/GRC-106 PRIM. PWR. switch ON

RT-662/GRC SERVICE SELECTOR switch STAND BY (allow 60 seconds
warmup)

¢. Procedure. To check and adjust Radio
Set AN/GRC-106 power output, proceed as
follows:

Warning: Voltages up to 3,000 volts de and
10,000 volts rf exist in the AM-3349/GRC-106.
Be extremely careful when working with the
equipment operating outside the case. Dis-
connect the power source and use a shorting
stick to ground the capacitors before touching
any components.

(1) Loosen the six front panel Allen
screws and slide the RT-662/GRC
chassis out about 2 inches.

(2) Loosen the two screws and slide the
cover of the APC, PPC, and TUNE
controls out of the way. The cover is
located on the rear, top side of the
front panel.

(3) Set the RT-662/GRC SERVICE SE-
LECTOR switch at SSB NSK.

(4) Set the RT-662/GRC MC and KC
controls at 02500.

Rotate the  AM-3349/GRC-106
ANT. LOAD and ANT. TUNE con-

(5)
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trols until the counters indicate the
readings shown on the antenna tun-
ing and loading chart for a 50—ohm
load and a frequency of 2.500 mec.
Set the AM-3349/GRC-106 TUNE-
OPERATE switch at TUNE.
Simultaneously adjust the AM-3349/
GRC-106 ANT. TUNE and ANT.
LOAD controls until the meters indi-
cate in the center portion of the
scales.

Adjust the RT-662/GRC TUNE con-
trol 1A1R13 ((2) above) until the
ME—-26B/U indicates 50 volts.

Set the RT-662/GRC SERVICE SE-
LECTOR switch at FSK.

Disconnect the TS-382F/U (A). Set
the TS-382F/U (B) for an output of
1.5 ke at a level of 200 mv.

Set the AM-3349/GRC-108 TUNE-
OPERATE switch at OPERATE and
key the AN/GRC-106 with the KY-
116/0.

Adjust the RT-662/GRC APC con-
trol 1A1R14 ((2) above) until the
ME-26B/U indicates 105 volts.

(6)
(7

(8)

(9)

(10)

(11)

(12)
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Radio Set AN/GRC-106, power output adjustment, adjustment setup.

TM5820-520-35-24

SE€-0SC—028S—LL W1



TM 11-5820-520-35

(18) "Disconnect the TS-382F/U (B). Re-
connect the TS-382F/U (A) to the
connector adapter UG-274B/U and
set for an output of 2.5 kc at a level
of 200 mv. Reconnect the TS-382F/U

(B).

(14) Depress the KY-116/U. Adjust PPC
control 1A1R15 ((2) above) until the
ME-26B/U indicates 155 volts.

(15) Set the RT-662/GRC SERVICE SE-
LECTOR switch at SSB NSK and key
the AN/GRC-106 with the KY-116/
U.

(16) The ME-26B/U should indicate 141
volts +5.

(17) Set the SERVICE SELECTOR switch
at AM. Disconnect the TS-382F/U’s.
Depress the KY-116/U. The ME-
26B/U should indicate 59 volts ==4.

(18) Set the RT-662/GRC SERVICE SE-
LECTOR switch at CW. Depress the
KY-116/U. The ME-26B/U should
indicate 100 volts ==5.

(19) If the indications are not correct as
indicated in (16) through (18) above,
repair is required.

(20) Set the SERVICE SELECTOR switch
at OFF.

(21) Turn off all power and disconnect all
test equipment.

(22) Slide the cover back over the RT-
662/GRC APC, PPC, and TUNE con-
trols and tighten the two screws.

(23) Slide the chassis back into the case
and tighten the front panel Allen
SCrews.

3-17. Amplifier, Radio Frequency
AM-3349/GRC-106, Automatic
Programming Test

a. General. Loosen the front panel Allen
screws and slide the AM-3349/GRC-106 out
from the case. Remove the four screws from the
cover over antenna coupler assembly 2A3, and
remove the cover. Set the AM-3349/GRC-106

3-32

chassis on top of the RT-662/GRC. Connect
the multiconductor test cable fabricated in:
paragraph 3-9 between case connector 2A6XA1
and chassis connector 2A1J1. 3Set the output
from the PP-1451/G at 27 volts de and con-
nect it to the AM-3349/GRC-106 PRIM.
POWER connector and the RT-662/GRC
POWER connector. Connect Cable Assembly,
Special Purpose, Electrical CX-10099/U be-
tween the RT-662/GRC PA CONTROL con-
nector and the AM-3349/GRC-106 CONTROL
connector. Set the RT-662/GRC SERVICE SE-
LECTOR switch at SSB NSK. Set the AM-
3349/GRC-106 PRIM POWER switch at ON
and the TUNE-OPERATE switch at TUNE,

Warning: When performing the visual in-
spections below, be extremely cautious not to
touch any components inside the AM-3349/
GRC-106. Voltages as high as 3,000 volts de
are present.

b. Procedure. Set the RT-662/GRC MC and
KC controls to a frequency in each of the
ranges listed in the chart (¢ below). At each
frequency setting, check to be sure that the
operating frequency as indicated on the top of
turret assembly 2A2 corresponds with the
OPERATING FREQUENCY arrow on the top
of stator assembly 2A9; also at each fre-
quency setting, check to be sure that band-
switch 2A381 is in the position (fig. 3-8) indi-
cated in the chart below. Each time the chart
indicates that bandswitch 2A38S1 should be in
position 6, check to see that the rotor and sta-
tor plates of variable capacitor 2A3C27 are
aligned as indicated in the referenced portion
of figure 3-15. Connect the UG-201A/U con-
nector adapter to the AM-3349/GRC-106 50
OHM LINE connector, Reset the RT-662/
GRC MC and KC controls to a frequency in
each of the ranges indicated in the chart below.
Bandswitch 2A38S1 should remain in position 6
for all frequencies. The position of variable
capacitor 2A3C27 rotor and stator plates
should be as indicated in the referenced portion
of figure 3-15.
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¢. Programming Chart.

Figure 8-15
reference 50-ohm
Frequency 2A381

Channel range (mec) Position Whip line
1 2.000 to 2.499 12 F
9 2.500 to 2.999 | 10 F
2 3.000 to 3.499 2 F
10 3.600 to 3.999 8 F
21 4.000 to 4.999 | 4 ¥
22 5.000 to 5,999 | 4 G
25 6.00 to 6.999 4 G
26 7.000 to 7.999 | 4 H
23 8.000 to 8.999 | 4 H
24 9.000 to 9.999 4 H
29 10.000 to 10.999 6 A H
30 11.000 to 11.999 | 6 B H
27 12.000 to 12.999 6 C I
28 13.000 to 13.999 6 C I

Section lIl.

Warning: Cleaning compound is flammable
and the fumes are toxic., Provide adequate
ventilation. Do not use near a flame.l

3-18. General

This section contains information and in-
structions required to lubricate Radio Set AN/
GRC-106. The symbol Q on illustrations indi-
cate lubrication intervals and designates 3
months. A 3—month interval consists of 90 8-
kour days. If the equipment is operated more
than 8 hours per day, increase the frequency
of lubrication accordingly. The contacts of all
switches should be lubricated with any stand-
ard switch lubricant at 6-month intervals.
This helps to insure optimum performance by
keeping the contacts clean and free from cor-
rosion. TUse lubricants MIL-M-7866A (ASG),
FSN-NISL-P/N 15091, or FSN-NISL-P/N
15093 for all other points.

3-19. Receiver-Transmitter, Radio
RT-662/GRC
(fig. 3-2)
a. General. The following paragraphs con-
tain required instructions for lubricating Re-
ceiver-Transmitter, Radio RT-662/GRC. Ap-

propriate disassembly and reassembly proce-
dures are included.
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Figure 3-15
reference 50-chm
Frequency 2A881
Channel range (me) Position Whip line
3 14.000 to 14.999 6 D J
4 15.000 to 15.999 6 E J
7 16.000 to 16.999 6 E J
8 17.000 to 17.999 6 E J
11 18.000 to 18.999 6 E J
12 19.000 to 19.999 6 E K
17 20.000 to 20.999 | 6 E K
18 21.000 to 21.999 6 E K
19 22.000 to 22.999 4 K
20 23.000 to 23.999 4 K
b 24,000 to 24.999 4 L
6 25.000 to 25.999 4 L
13 26.000 to 26.999 | 4 L
14 27.000 to 27.999 6 D L
15 28.000 to 28.999 | 6 D L
16 29.000 to 29.999 6 D L
LUBRICATION

b. Disassembly. Loosen the six front panel
Allen screws and slide the chassis out. Place
the chassis on a bench on the right side. Re-
move the two screws that secure the small mo-
tor gear drive assembly cover (next to large
gear) and remove cover. The motor gear drive
assembly cover has two press-fitted guide pins
to insure proper positioning of the cover.

¢. Gear Drive Assembly Lubrication. Locate
all lubrication points (fig. 3-16). Connect
Charger, Battery PP-1451/G to the RT-662/
GRC front panel POWER connector and set
for an output of 27 volts dec. Set the SERVICE
SELECTOR switch at SSB NSK. Charge the
MC and KC controls to any new frequency. As
the gears rotate, clean lubrication points with
a brush dipped in cleaning compound. Change
the MC and KC controls to any new fre-
quency. As gears rotate, apply a light film of
lubricant MIL-M-7866A (ASG) to lubrication
points specified in figure 3-16. Use a clean
brush for this application. Repeat this proce-
dure until all points are cleaned and lubricated.
Set the SERVICE SELECTOR switch at OFF.
Disconnect the PP-1451/G.

d. Reassembly.

(1) Replace the motor gear drive assem-
bly cover over the guide pins and
secure with the two original screws.
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(2)

Tip the chassis upright, slide it back
into the case, and tighten the front
panel Allen, screws.

3-20. Lubrication of Amplifier, Radio
Frequency AM—3349/GRC-106

a. Disassembly. To disassemble the

AM-

3349/GRC-106 for lubrication, proceed as fol-

lows

(1)

(2)

(3)

(4)

(5)

(6)

Remove the front panel by perform-

ing the proced_ures given in paragraph

3-3a(1).

Remove the gear drive assembly by
performing the procedures given in
paragraph 3—4a(2).

Remove antenna coupler assembly
2A3 by performing the procedures
given in paragraph 3-3c¢(1).

Remove the turret drum and turret
base by performing the procedures
given in paragraph 8-3d(1) and 3-
3e(1).

Remove the four screws on the para-
meter of the turret base, and lift off
the rotary deck cover.

Re-install the turret base on the chas-
gis.

b. Lubrication. To clean and lubricate all
required parts of the AM-3349/GRC-106, pro-
ceed as follows:

3-36

(1)

Gear drive assembly. Locate all
points to be lubricated, on figure 3—
17. While rotating the gears by hand,
clean all lubrication points with a
brush dipped in cleaning compound.
Use a clean brush to apply a light
film of lubricant MIL-M-7866A
(ASG) to all points.

(2)

(3)

¢. Reassembly. To reassemble

Antenna coupler assembly 2A8. Lo-
cate all points to be lubricated on
figure 3-18. Use the coupling joints
to rotate the gears and clean them
with a brush dipped in cleaning com-
pound. Use a clean brush to apply a
light film of lubricant MIL-M-7866-
A (ASG) to all points.

Turret assembly 2A42. Locate all
points to be lubricated on figure 8-
13. Rotate the gears by hand and
clean them with a brush dipped in
cleaning compound. Use a clean brush
to apply a light film of Ilubricant
MIL-M-7866A (ASG).

the AM-

3349/ GRC—lOG after lubrication, proceed as

follows:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Remove the turret base from the
chassis and replace the rotary deck
cover with the four screws.

Replace the turret base by perform-
ing the procedures given in para-
graph 3-3e(2).

Replace the turret drum by perform-
ing the procedures given in para-
graph 3-3d(2).

Replaces the gear drive assembly by
performing the procedures given in
paragrarh 3—-4b(1).

Replace the de-to-de converter assem-
bly by performing the procedures
given in paragraph 3-3h(2).

Replace the antenna coupler assembly
by performing the procedures given
in paragraph 3-3¢(2).

Replace the front panel by performing
the procedures given in paragraph
3--3a(2).
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Figure 8-17. Amplifier, Radio Frequency AM—-3349/GRC-106, front panel gear
drive assembly, lubrication points.
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Figure 3-18. Amplifier, Radio Frequency AM-3349/GRC-106, antenna coupler
assembly 2A3, lubrication points.
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Figure 3-19. Antenna coupler assembly 2A8, com and cam follower detail.
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Figure 8-20. Antenna assembly 2A3, parts location, vacuum capacitor C26 removed.
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CHAPTER 4
FOLDOUT ILLUSTRATIONS

4-1. General 4-2. Foldout lllustrations
This chapter lists the foldout illustrations The relationship of chapters and illustra-
contained in the rear of this manual. The illus- tions are listed below.
trations are numbered in sequence as being a
part of this chapter.
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COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

COMPOSITION-TYPE RESISTORS WIREWOUND-TYPE RESISTORS

A8 COD : A B COD
£%% —r
L”’"“‘"“ TOLERANCE
MULTIPLIER MULTIFCIER
SECOND SIGNIFICANT FIGURE SECOND SIGNIFICANT
FIRST SIGNIFICANT FIGURE FIGURE

FIRST SIGNIFICANT FIGURE

Equal Width Band Double Width Signifies

BAND A— Signifies Composition-Type BAND A— \yire-wound Resistor
COLOR CODE TABLE
BAND A BAND B BAND C BAND D~
FIRST SECOND RESISTANCE
COLOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANCE
FIGURE FIGURE (PERCENT)
BLACK 0 BLACK 0 BLACK 1
BROWN 1 BROWN 1 BROWN 10
RED 2 RED 2 RED 100
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 10,000 SILVER - 10
GREEN 5 GREEN 5 GREEN 100,000 GOLD =5
BLUE s BLUE 6 BLUE 1,000,000
PURPLE ; PURPLE ;
(VIOLET) (VIOLET)
GRAY 8 GRAY 8 SILVER 0.01
WHITE 9 WHITE 9 GOoLD 0.1
EXAMPLES OF COLOR CODING
BAND BAND
A B C D* A B C D*
’ ORANGE WHITE RED SILVER B! . ORANGE BLUE GOLD GOLD
3 9 X100 == 10% 3 é X0.1 *=5%
NOMINAL RESISTANCE 3,900 Ohms 3.6 Ohms

RESISTANCE TOLERANCE =+

10 percent =+ 5 percent
STD-R2

*|f Band D is omitted, the resistor tolerance is =+ 209, and the resistor is not Mil-Std.

Figure 4—1. Color code marking for MIL-STD resistors.
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GROUP |

CM
MIL IDENTIFIER (BLACK DOT)
IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

Capacitors, Fixed, Various-Dielectrics, Styles CM, CN, CY, and CB

(9 § cs
MIL IDENTIFIER (BLACK DOT) MIL IDENTIFIER (BLACK DOT)
IST. SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

MIL msnrm:n(suvea DoT)
IST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE

COLOR CODE TABLES

TABLE | — For use with Group |, Styles CM, CN, CY and CB

TM 11-5820-520-35

INDICATOR
METHOD A pon 1st | 2nd ,  DC WORKING OPERATING TEMP. VIBRATION
-T_ MULTIPLIER — ‘I MULTIPLIER CAPACITANCE TOLERANCE COLOR MIL SIG SIG MU'.T'PUER' CAPAC'TANCE TOLERANCE CHARACTER'ST'C VYOLTAGE RANGE GRADE
CAPACITANCE TOLERANCE CAPACITANCE. TOLERANCE CHARACTERISTIC P FIG | FIG CcM CN cy cB CM | CN | CcY | cB CM CM
CHARACTERISTIC CHARACTERISTIC
FRONT uumruen BLACK cm, CY 0 0 1 + 20% | * 20% A ’ —55°10 +70°C 10-55 cps
CAPACITANCE TOLERANCE INDICATOR c8
DC WORKING VOLTAGE CHARACTERISTIC METHOD B BROWN 1 ! 10 s : 2
OPERATING TEMPERATURE = .
{ VIBRATION GRADE RED 2 2 100 + 29, 29 | 2% c C —55°10 +85°C
| E ' ORANGE 3 3 1,000 +30% [ D 300
YELLOW 4 4 10,000 E —55%10 +125°C | 10-2,000 cps
REAR
GREEN 5 5 5% F 500
MICA-DIELECTRIC PAPER-DIELECTRIC GLASS-DIELECTRIC, GLASS CASE MICA, BUTTON TYPE BLUE 6 6 ’ —55°10 +150°C
o . . . . PURPLE
GROUP Il Capacitors, Fixed Ceramic-Dielectric. (General Purpose) Style CK el I8 7 7
GREY 8 8
VOLTAGE - TEMPERATURE LIt TEMPE EMPERATURE RANGE AN 9 9
VOLTAGE -TEMPERATURE LIMIT RATURE RANGE AND TEMPERATURE RANGE AND WHITE
TEMPERATURE RANGE AND \ST SIGNIFICANT FIGURE VOLTAGE-TEMPERATURE LIMIT VOLTAGE-TEMPERATURE LIMIT — e
VOLTAGE~-TEMPERATURE LIMIT 2D SIGNIFICANT FIGURE IST SIGNIFICANT FIGURE IST SIGNIFICANT FIGURE GOLD 0.1 * 5% 5%
IST SIGNIFICANT FIGURE 2D SIGNIFICANT FIGURE SILVER N £10% | 0% | *10% | *10%
2D SIGNIFICANT FIGURE uumpusn

MULTIPLIER

MULTIPLIER
CAPACITANCE TOLERANCE

MULTIPLIER 2D SIGNIFICANT FIGURE
CAPACITANCE TOLERANCE
CAPACITANCE TOLERANCE

CAPACITANCE TOLERANCE
g— TABLE |l — For use with Group Il, General Purpose, Style CK
"

TABLE Il — For use with Group lll, Temperature Compensating, Style CC

— IL IDENTIFIER
( YELLOW DOT)
TEMP. RANGE AND | 1st | 2nd 1st | 2nd CAPACITANCE TOLERANCE
( YELLOW DOT) MIL IDENTIFIER FRONT 3 16 | FIG TOLERANCE ID COEFFICIENT P P 1D
LIMITS F FIG | FIG over 10uuf 10uuf or less
(YELLOW DOT)
BLACK 0 0 ! *20% BLACK 0 0 (] 1 + 2.0uvf cc
MIL IDENTIFIER
@(@W:D@ [H(Enm (YELLOW DOT) BROWN AW B 10 * 10% r— % T 7 o ey
RED AX 2 2 100 RED —80 2 2 100 * 2% + 0.25vuf
REAR REAR ORANGE BX 3 3 1,000 ORANGE —150 3 3 1,000
YELLOW AV 4 4 10,000 X YELLOW 220 . P
AXIAL LEAD RADIAL LEAD FEED-THROUGH STAND-OFF DISK-TYPE OREEN z r s pp— 330 P P o = 05uul
3 . g AN s . BLUE 8v 6 | ¢ BLUE —470 6 | 6
GROUP Il Capacitors, Fixed, Ceramic-Dieletric (Temperature Compensating) Style CC
PURPLE 7 7 PURPLE —750 7 7
(VIOLET) (VIOLET)
8 ) 0.01
TEMPERAT — TEMPERATURE COEFFICIENT GREY s 8 GREY
CHPERATUNE CORERICIENT IST SIGNIFICANT FIGURE TEMPERATURE COEFFICIENT WHITE A 0.1 *10%
IST SIGNIFICANT FIGURE 20 SIGNIFICANT FIGURE WHITE ] 9
20 SIGNIFICANT FIGURE MULTIPLI!R = GOLD +100 + 1.0uvf
MULTIPLIER IST SIGNIFICANT FIGURE
CAPRGTEANGE TOUERANCE CAPACITANCE TOLERANCE & T SILVER
" 01— 2D SIGNIFICANT FIGURE
)
- MULTIPLIER . . _ L e . .
— i ? 1. The multiplier is the number by which the two significant (SIG) figures are multiplied to obtain the capacitance in uuf.
P — CAPACITANCE TOLERANCE 2. Letters indicate the Characteristics designated in applicable specifications: MIL-C-5, MIL-C-91, MIL-C-11272, and MIL-C-10950 respectively.
FRONT
(BLACK DOT) MIL IDENTIFIER MIL IDENTIFIER 3. Letters indicate the temperature range and voltage-temperature limits designated in MIL-C-11015.
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Figure 4—2. Color code marking for MIL-STD capacitors.
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Figure 4—3. Amplifier, Radio Frequency AM-3349/GRC-106, functional block diagram.
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Figure 4-5. Level control signals, interunit circuit details.
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Figure 4—9. Amplifier, Radio Frequency AM-38349/GRC-106 turret assembly, parts
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.I-KC PULSE OUTPUT v. FMC PULSE INPUT PLUS MC
IAGA3ES CRYSTAL OSCI.LATOR LEAKAGE
| VOLT/CM IASAIE4

| MILLISECONDS/CM 0.2 VOLTS /CM

| MICROSECONDS/CM

TRANSMIT MF MIXER bb. TRANSMIT 20-MC IF OUTPUT

OUTPUT IABA3E3
IABA2E(IO 0.05 VOLTS/CM

0.1 VOLTS /CM 0.1 MICROSECONDS /CM

0.1 MICROSECONDS/CM

Figure 4-10. Receiver-Transmitter, Radio RT-662/GRC, waveform diagram.
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€.1-KC SPECTRUM OUTPUT
IA4AIE9
2 VOLTS/CM
0.2 MICROSECONDS/CM

k.100-KC SPECTRUM OUTPUT
IAGAIES
0.2 VOLTS /CM
10 MICROSECONDS/CM

q. 10-KC SPECTRUM OUTPUT
FREQ VERNIER-OFF
IA6A2EI3
0.05 VOLTS/CM
0.1 MILLISECONDS /CM

w. 1.5-MC IF OUTPUT
IA9A2E3
0.2VOLTS/CM
0.5 MICROSECONDS/CM

cc. TRANSMIT TWO-TONE
RF OUTPUT
IABA3EIT7
0.2 VOLTS/CM
2 MILLISECONDS/CM

f.10-KC SPECTRUM INPUT
IA4A2EG
0.05 VOLTS/CM
20 MICROSECONDS/CM

|.50-KC KEYING PULSE
IA6A2ES
IVOLT/CM
20 MICROSECONDS /CM

N LT T T T
AV e

=m (FEF T 1 ik crnt i O R R
s e g L e | R |

r.10-KC SPECTRUM OUTPUT
FREQ VERNIER -ON
IAGA2EI3

0.05 VOLTS /CM
2 MICROSECONDS /CM

x. TRANSMIT 1.75-MC
IF TWO-TONE INPUT
IABAIE|
0.05 VOLTS/CM
| MICROSECOND /CM

NOTES :
I. ALL MEASUREMENTS WERE MADE WITH

OSCILLOSCOPE AN/USM-8I

2. SECTIONS 0,d,],p, ARE MIRROR IMAGES

3. ALL MEASUREMENTS ON TRANSLATOR MODULE
IAB WERE MADE AT AN OPERATING FREQUENCY
OF 8MC AND A SMV INPUT AT AUDIO CONNECTOR
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1 Dust cover 64 Megacycle strip A22
TM 11-5820-520-35 5 358 2 4-40 screw (3/8 long) 65 Megacycle strip A23
7 3 Megacycle strip A18 66 Megacycle strip A24
4 Megacycle strip A17 67 Megacycle strip A26
> 5 Megacycle strip A16 68 Megacycle strip A26
ﬂ 6 Megacycle strip A16 69 Megacycle strip A27
7 Megacycle strip A14 70 Megacycle strip A28
\ 8 Megacycle strip A13 71 Megacycle strip A29
9 Megacycle strip A12 72 Megacycle strip A2
" —_—- 10 Megacycle strip A1l 73 Megacycle strip A3
& 11 Megacycle strip A10 74 Megacycle strip A4
% 12 Megacycle strip A9 75 4-40 screw (5/16 long)
13 Megacycle strip A8 76 4-50 screw (5/16 long)
/\ 14 Megacycle strip A7 T 440 screw (5/16 long)
o = 15 Megacycle strip A6 78 Top plate
° 0 3 . 16 Megacycle strip A5 " 79 Roll pin
® ] = = © 17 Top 100—dc rotor board assembly A37 80 Top 10-ke rotor board assembly A36-A35
L].'-_Q;'-;g.'ﬁ!:é@-_._ A | o# 18 E-ring 81 Center 100-ke rotor board assembly A34-A33
)7 —= NI NS B P= & _ e s 19 E-ring 82 Roll pin
L222 A DNE e NS _ oY - 20 E-ring 83 Bottom 10-ke rotor board assembly A32-A31
N/ NG DS NG SN .
(0007 Q000 — T} o ! - 21 E-ring 84 Bottom 100-ke rotor board assembly A30
—— O m ﬂ s g \TZ=X )\ r 22 Hex spacer 85 Bushing
3 0M _ [ (XS = S 6 o~ - OA0~0 23 Hex spacer 86 Grip ring
I \ @ @ @ @\%“\ R 24 4-40 screw (1/4 long) 87 160-tooth spur gear
o l' w—ﬂ__ ’, , { ’ﬁ_ﬁ o= = o ~ 25 No. 4 flat washer 88 Roll pin
\ )WEQ 26 Grounding strap 89 Gear drive assembly shaft
ﬁ_@_ZLD_U _QD__O _0_ .' = = 27 T8 stator block assembly 90 160-tooth spur geaz
N . E‘- @@ N ’ I, 28 Rotor board assembly shaft 91 Roll pin
HUUH ”DB” UU 29 Post 92 Roll pin
< Z} . 5000 000 0 6000 00 i 0 30 Star detent wheel 93 4-40 screw (1/4 long)
" UD[] U U Uﬂ U ﬂU U @@ ﬁ@ D@E@ﬁp‘\f 31 4-40 screw (5/16 long) 94 No. 4 flat washer
T =5 O . 32 T1-T2 stator block assembly 3(5; ;—40 nut .
. ““““ ““U “ ““ @ @ I '(%F':l(%l 54, 005 D malion 97 Riust;gr Plocl assembly
\ VISART RN A2 S e 35 6-32 screw (3/8 long) 98 Star detent wheel
o’ Y Q%%% “%% % m_’_(:“ @mﬂ 36 8-32 screw . 133 goz:opinturtet y
SN YA NA C AN 87 No. 8 flat washer ottom ng
NN \‘\ T§ \V/ M@—‘—.‘T"g&?’ﬂ 38 Bearing 101 Bearing retainer
¢ \--—v- /) N I,WW 39 40 screw (1/4 long) 102 329-tooth ring gear and ring bearing assembly
WS YA A e A 40 No. 4 flat washer 103 4-40 screw (1/4 long)
~ == A0, N = 41 D i 104 No. 4 flat wash
=~ . o -'3_1'- :Em—-:r;f':-;f_'g—.—" ~ etent spr:mg 0. . at washer
- UH RS~ ) _ 42 Detent spring 105 Backing plate
43 Turret base 106 Detent spring
- B - 44 No. 4 flat washer 107 Bearing
X - 45  4-40 screw (3/8 long) 108 E-ring
e ° 46 2-56 screw (1/8 long) 109 No. 4 flat washer
b B ) 47 No. 2 flat washer 110 4-40 screw (3/8 long)
] 48 Hold down spring 111 No. 4 flat washer
/ — 49 100-ke coupler 112 440 screw (3/8 long)
. ‘ g = p =f ¥ 50 Index pin 113 2-56 screw (1/8 long)
\ 51 Set screw 114 No. 2 flat washer
) B 52 Pinion drive assembly shaft 115 Set screw
< 53 4T7-tooth pinion gear 116 10-kc coupler
' 54 Set screw 117 Set screw
/‘3 g 55 2-56 screw (1/8 long) 118 Index pin
o - 56 No. 2 flat washer 119 Hold down spring
" " 57 Hold down spring 120 Roll pin
58 Mec coupler 121 Set screw
59 Index pin 122 Set screw
T80 30= 590 38578 60 Top turret ring 123 No. 8 lock washer
61 Megacycle strip A19 124 No. 4 flat washer
Figure 4—11. Rf amplifier module 1A12, exploded view, parts location diagram. 62 Megacycle strip A20 125 4-40 screw (3/8 long)
63  Megacycle strip A21 126 Captive screw
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(A)

SHAFT

TOP
I00KC ROTOR
BOARD ASSEMBLY

TOP
I0KC ROTOR

BOARD ASSEMBLY

CENTER

100KC ROTOR
BOARD ASSEMBLY

CENTER
I00KC ROTOR
BOARD ASSEMBLY

BOTTOM
10KC ROTOR
BOARD ASSEMBLY

BOTTOM
100KC ROTOR
BOARD ASSEMBLY

STAR
DETENT
WHEEL

(8)

SECTION E-E

ZERO
REFERENCE
CARAT

ZERO

SECTION B-B REFERENCE
CARAT

D
SECTION A-A

Figure 4—12. Rf amplifier module 1A12, rotor board assembly, replacement details.

TM 11-5820-520-35

(C)

@—— ZERO REFERENCE LINE

D<e—— BoTTOM OF SHAFT

(D)
3/16 HEX
ALUMINUM
OR PRESS FIT 0.093
BRASS oR STAINLESS STEEL

LOCTITE ‘
<+ 0.010
\ 0.040 . 0.005

[ WIDE SLOT
e

| p—
- "
—-| 0.75" e— 0.20%1/32 —-I l
je——3.00F /8" __4

s.00* 1/8"

TM3820-520-33-76
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TM 11-5820-520-35

L2

220UH EMITTER
+ 20VDC lEl ﬁ FOLLOWER I
ALL MODES | I
c3 I
I I 0.0 L Qi
= Cl CRI 220UH 2N1613 L3
l E2 IOOUUF IN3666M e 220UH I
RF IN - ’ ——— ) ——H—— T\ T T AT, E6 o
| [ 7 E?l
RI ¢ c2 L Ca | c6 L w
§ 47003F o00iT 0.01T 001 T l
I 2 &— ES

I -

NOTES:

l« PARTIAL REFERENCE DESIGNATIONS ARE
SHOWN: FOR COMPLETE DESIGNATION PREFIX
WITH IAI1AS.

2. UNLESS OTHERWISE SPECIFIED:
ALL RESISTOR VALUES ARE IN OHMS

ALL RESISTORS ARE 1/4W 5°,
ALL CAPACITOR VALUES ARE IN MICROFARADS

Figure 4—13. Recewer-Transmitter, Radio RT-662/GRC, internal alc assembly 1A1A5
schematic diagram.
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VIDEO AMPL VIDEO AMPL
Q2
l Ql 2N625
2N625 .0|

0.0I

RF INPUT JI €

GROUND

RCVR +20vDC
XMIT GROUND

R2 ICZ

% R3
] 180 120K T 001 4700
CRI CR2
| IN3666M INSGGGMIO ol
Ll =

: fCG R8
Ca lOK |20K 0:01 4700

O.II

= CR3 CR4 c7 RI10
RS
IN3666M IN3666M] 0.01 {1500
1500 = = =
i " 1000UH
E3 nmm
+1 cio
= -{6.8 CRS co
4 IN3666M 0.0l
— ¢
CR6 CR7 RII
PULSE AMPL IN3666M m:se;essMQ4 PULSE AMPL 10K
2 @3 = cia = 2N625 470UUF
E4 cflou 2N625 0.0
" RI9
LA}
L c20 o5 ]ea700
I'_O.O| RI2 3 =
' - 4700
i L2
I000UH

m———-

MULTIVIBRATOR

Q5 Q6
2N625 2N625

CR8
IN3666M

R27

NOTES:

|« PARTIAL REFERENCE DESIGNATIONS ARE SHOWN ¢
FOR COMPLETE DESIGNATION PREFIX WITH |AIA6

2. UNLESS OTHERWISE SPECIFIED :
ALL RESISTOR VALUES ARE IN OHMS, 5% 1/4W
ALL CAPACITORS VALUES ARE IN MICROFARADS

Figure 4—14. Receiwer-Transmitter, Radio RT-662/GRC, noise blanker assembly

1A1A6, schematic diagram.
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NOISE BLANKING PULSE
J2 OUTPUT
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NOTES S p— xuTR A g — =
1 PARTIAL REFERENCE DESIGNATIONS ARE SHOWN " N
o Coun e on o e O o anor s el !
2 UNLESS CTRERWISE SPECIFIED - . fT;‘ xAI2 e " [T = RCVR R 2| TRANSI ATOR. FRRY
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ALL INOUCTOR WALUES ARE 220U o] @ ' Y- 63V it 3 PART OF PART OF 2 oursuT R Acc < S
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3 SIGMAL FLOW IS REPRESENTED BY ARROWNEADS ON MEAYY LINES " ¥ +20vDC @] SYNTH (13 (nm ~zov)
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_____ oL css - £ PART OF XMTR M 1750 KC IF OUTPUT r
JIBAND JI9 S 18 xA38 PART OF -—— +20VDC ALL MODES @i A X PART OF
J20---- - *A3 T A2 il XA48 S8 —_—— g our PART OF —— — ——— — M)
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Figure 4—15. Receiver-Transmitter, Radio RT-662/GRC, front panel and chassis

1A1, schematic diagram.
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Figure 4—16. Receiver-Transmitter, Radio RT-662/GRC, 100-kc synthesizer module
1A2, schematic diagram.
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Figure 4—17. Receiver-Transmitter, Radio RT-662/GRC, frequency standard module

1A3, schematic diagram.
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