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WARNING

DANGEROUS VOLTAGES EXIST AT THE ANTENNAS AND IN

RECEIVER-TRANSMITTER GROUPS

OA-2648/VRC-24 AND OA-2649/TRC-68

Be careful when working around the antenna or
the antenna connectors, as high radiofrequency
voltages exist at these points. Be careful when
working on the 300-volt, 125-volt plate and
power supply circuits, or on the ac line connec-
tions (115 or 230 volts).

DON'T TAKE CHANCES!



Figure 119.2.

CHANGE

No. 6

Changes in force: C 1, C 3, C 4, C 5, and C 6
TM 11-5820-222-35

C 6

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, DC 2 January 1979

DIRECT SUPPORT, GENERAL SUPPORT,
AND DEPOT MAINTENANCE MANUAL

RADIO SETS AN/VRC-24 (NSN 5820-00-402-2264)
AN/VRC-24A (NSN 5820-00-223-7413),

AN/TRC-68 (NSN 5820-00-682-2718), AND
AN/TRC-68A (NSN 5820-00-682-2718)

TM 11-5820-222-35, 1 June 1961, is changed as
follows:
The title of this manual is changed as indicated
above.

Page 2. Paragraph 1.2 is superseded as follows:

1.2. Forms and Records
a. Reports of Maintenace and Unsatisfactory
Equipment. Maintenance forms, records, and
reports which are to be used by maintenance
personnel at all maintenance levels are listed in
and prescribed by TM 38-750.

b. Report of Packaging and Handling De-
ficiencies. Fill out and forward DD Form 6
(Packaging Improvement Report) as prescribed
in AR 700-58/NAVSUPINST 4030.29/AFR 71-
13/MCO P4030.29A, and DLAR 4145.8.

c. Discrepancy in Shipment Report (DISREP)
(SF 361). Fill out and forward Discrepancy in
Shipment Report (DISREP) (SF 361) as pre-
scribed in AR 55-38 /NAVSUPINST 4610.33B/
AFR 75-18/MCO P4610.19C and DLAR 4500.15.

1.2-1. Reporting of Equipment Publication
Improvements

The reporting of errors, omissions, and recom-
mendations for improving this publication by

the individual user is encouraged. Reports
should be submitted on DA Form 2028 (Recom-
mended Changes to Publications and Blank
Forms) and forwarded direct to Commander, US
Army Communications and Electronics
Mater ie l  Readiness  Command,  ATTN:
DRSEL-ME-MQ, Fort Monmouth, NJ 07703.

1.2-2. Reporting Equipment Improvement
Recommendations (EIR)

EIR’s will be prepared using Standard Form 368
(Quality Deficiency Report). Instructions for
preparing EIR’s are provided in TM 38-750 (The
Army Maintenance Mangement System). EIR’s
should be mailed direct to Commander, US
Army Communications and Electronics
Mater ie l  Readiness  Command,  ATTN:
DRSEL-ME-MQ, Fort Monmouth, NJ 07703. A
reply will be furnished direct to you.

Page 185. Paragraph 149. Change the title of
subparagraph 149a to read “Transmitter RF
Output and Frequency Stability Test (fig.
119.2).” Add the following to subparagraph a(3).
"The actual operating frequency will be±11 kHz
of the channel frequency."

Page 192. Delete figure 119.2 and substitute
new figure 119.2.
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Page 208. Appendix is superseded as follows:

APPENDIX
REFERENCES
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DA Pam 310-7
TB SIG 355-1
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TB SIG 355-3
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TM 11-5120

TM 11-5129
TM 11-5551D
TM 11-5820-222-10

TM 11-5820-222-20

TM 11-6625-200-15

TM 11-6625-446-15

TM 11-6625-493-15

TM 11-6625-508-10

TM 11-6625-665-15

TM 11-6625-683-15

TM 11-6625-700-10

TM11-6625-1703-15

TM 38-750

Index of Technical Publications: Technical Manuals, Technical
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Lubrication Orders.

US Army Equipment Index of Modification Work Orders.
Depot Inspection Standard for Repaired Signal Equipment.
Depot Inspection Standard for Refinishing Repaired Signal Equip-

ment.
Depot Inspection Standard for Moisture and Fungus Resistant

Treatment.
Radio Sets AN/GRC-3, -4, -5, -6, -7, and -8.
Signal Generator TS-497A/URR.
Control Group AN/GRA-6.
Frequency Meter AN/URM-79.
Frequency Meter AN/URM-80 (NSN 6625-00-649-4286).
Frequency Meter AN/URM-81.
Frequency Meters AN/URM-32 and AN/URM-32A and Power Supply

PP-1243/U.
Oscilloscopes AN/USM-50A, B, and C.
R. F. Signal Generator Set AN/URM-25D.
Operator’s Manual: Radio Sets AN/VRC-24, AN/VRC-24A, AN/TRC-

68, and AN/TRC-68A.
Organizational Maintenance Manual: Radio Sets AN/VRC-24, AN/

VRC-24A, AN/TRC-68, and AN/TRC-68A.
Operator’s, Organizational, DS, GS, and Depot Maintenance Manual

Multimeters ME-26A/U, ME-26B/U, ME-26C/U, and ME-26D/U.
Operator’s, Organizational, DS, GS, and Depot Maintenance Manual:

Wattmeter AN/URM-120.
Operator’s, Organizational, Direct Support, General Support, and

Depot Maintenance Manual: Frequency Comparator CM-77A/USM
(NSN 6625-00-080-7204).

Operator’s Manual: Signal Generators AN/USM-44 and AN/USM-
44A.

Operator’s, Organizational, DS, GS, and Depot Maintenance Manual:
Generator, Signal AN/USM-205.

Operator’s, Organizational, Direct Support, General Support, and
Depot Maintenance Manual: Signal Generator AN/URM-127 (NSN
6625-00-783-5965).

Operator’s Manual: Digital Readout, Electronic Counter AN/USM-
207 (NSN 6625-00-911-6368).

Operator, Organizational, Direct Support, General Support and Depot
Maintenance Manual Including Repair Parts and Special Tool
Lists: Oscilloscope AN/USM-281A.

The Army Maintenance Management System (TAMMS).
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CHAPTER 1

BLOCK DIAGRAM THEORY

Section I.

1. Scope

a. This manual covers field and depot
maintenance for Radio Sets AN/VRC-24
and AN/TRC-68. It includes instructions
appropriate to third, fourth, and fifth,
echelons for troubleshooting, testing,
aligning, and repairing the equipment, re-
placing maintenance parts, and repairing
specified maintenance parts. The manual
also lists tools, materials, and test equip-
ment for third, fourth, and fifth echelon
maintenance. Detailed functions of the
components are covered in the theory
chapter.

b. The complete set of technical manuals
for this equipment includes TM 11-5820-
222-10, TM 11-5820-222-20, TM 11-5820-
222-20P, and TM 11-5820-222-35P.

c. Forward comments concerning this
manual direct to the Commanding Officer,
U.S. Army Signal Materiel Support Agency,
ATTN: SIGMS-PA2d, Fort Monmouth, N.J.

d. For applicable forms and records,
see paragraph 2, TM 11-5820-222-10.

2. System Applications
a. Retransmission Communications Sys-

tem. Radio Set AN/VRC-24 can be used
with Radio Sets AN/GRC-3 through -8 as
a retransmission device. In this system,
amplitude-modulated (am.) signals within

GENERAL

the 225.0 to 399.9-megacycles (mc) fre-
quency range are received by Receiver-
Transmit ter  RT-323/VRC-24 and re-
transmitted as frequency-modulated (fm)
signals in the frequency range of 20 to 55
mc by Radio Set AN/GRC-3 through -8.
Fm signals are received by Radio Sets AN/
GRC-3 through -8 and retransmitted as
am. signals by Receiver-Transmitter RT-
323/VRC-24. Figure 3, in TM 11-5820-
222-10 illustrates the necessary cable
connections for system operation. Instal-
lation details are provided in paragraph 5
of TM 11-5820-222-20.

b. Broadband Applications. Both Radio
Set AN/VRC-24 and AN/TRC-68 can be
used with broadband encoding and decoding
equipment to transmit and receive encoded
am. radiotelephone signals. The radio sets
can be connected to the broadband equip-
ment through the BROADBAND jack on the
front panel of either Receiver-Trans-
mitter RT-323/VRC-24 or RT-441/TRC-
68. When the broadband encoding equip-
ment is used, audio is coupled from the
radio set to the broadband equipment, en-
coded, and returned to the radio set for
transmission. Received encoded signals
are detected by the radio set, coupled to
the broadband equipment, decoded, and re-
turned to the radio set audio output
circuits.

Section II. BLOCK DIAGRAM OF RADIO SETS

3. General

The receiving and transmitting signal
paths and automatic frequency selection
circuits of Receiver-Transmitter Groups
OA-2648/VRC-24 and OA-2649/TRC-68
are identical. The different power sup-
plies, fuses, and blowers used with each
receiver-transmitter group comprise the
bas ic  e lec t r ica l  d i f ferences  between

Receiver-Transmitter Group OA-2648/
VRC-24 and Receiver-Transmitter Group
OA-2649/TRC-68.

4. Simplified Receiving Signal Path
(fig. 1)

Receiver-Transmitters RT-323/VRC-
24 and RT-441/TRC-68 (referred through-
out as the rt units) receive am. signals in
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the frequency range of 225.0 to 399.9 mc.
The input signals are heterodyned with the
200- to 370-mc signal supplied by the
ultrahigh frequency (uhf) injection subunit
to produce a 20.0 to 29.9-mc first inter-
mediate frequency (if.) signal. The 20.0 to
29.9-mc if. signal is amplified and heter-
odyned with a 17.0 to 26.0-mc signal in the
first if. amplifier subunit to produce a 3.0
to 3.9-mc if. signal. The 3.0- 3.9-mc if.
signal is heterodyned again to produce a
500-kilocycle (kc) if. signal. The 500-kc
signal is amplified by the 500-kc if. am-
plifiers and demodulated. The audio sig-
nals are amplified in the 500-kc if. ampli-
fier and audio amplifier and modulator
subunits and applied to the local, remote,
and fixed level outputs or to the broadband
equipment. Decoded signals from the
broadband equipment are returned to the
audio amplifier and modulator for ampli-
fication before being applied to local, re-
mote, or fixed level audio outputs.

5. Simplified Transmitting Signal Path
(fig. 2)

The rt units transmit am. radiofrequency
(rf) signals in the frequency range of 225.0
to 399.9 mc. During transmission, the first
and the 3.0- to 3.9-mc if. amplifier sub-
units function as signal generators. The
3.0- to 3.9-mc signal is heterodyned with
a 17.0- to 26.0-mc signal from the first
if. amplifier subunit to produce a 20.0- to
29.9-mc signal. This signal is heterodyned
with a 200- to 370-mc signal from the uhf
injection subunit to produce an rf carrier
that can be varied from 225.0 to 399.9 mc.
The rf carrier signal is amplitude modu-
lated by audiofrequencies from the audio
amplifier and modulator subunit and cou-
pled to the uhf antenna.

6. Frequency Selector System
a. General. The frequency range of the

rt units is covered by 1,750 crystal-con-
trolled channel frequencies in 0.1-mc
steps. Nineteen channels can be preset for
automatic selection from the front panel
or from the radio set control. A manual
system permits selection of any channel
frequency within the 225.0- to 399.9-mc

range without disturbing the preset chan-
nels.

b. Frequency Selection.
(1)

(2)

(3)

(4)

The frequency selector subunit in-
cludes four automatic positioners:
a 20-position channel selector; an
18-position, 10-mc selector; a 10-
position, 1.0-mc selector; and a
10-position, 0.1-mc selector. The
20-position, channel selector auto-
matic positioner, controlled by the
setting of the CHAN SEL selector
switch on the front panel to the
CHANNEL selector switch on the
radio set control, positions a chan-
nel selector memory drum to
select the desired channel.
The 10.0-, 1.0-, and 0.1-mc auto-
matic positioners drive seeking
switches which select the fre-
quencies preset on the memory
drum or on the MANUAL FRE-
QUENCY controls. The 10.0 -,1.0-,
and 0.1-mc automatic positioners
also drive five tuning shafts
through a series of gear trains.
The frequency selector shafts are
coupled to the tuning shafts within
the rf and power amplifier, the uhf
injection subunit, and the first and
3.0- to 3.9-mc if. amplifier sub-
units.
When each seeking switch reaches
its proper position, the corre-
sponding automatic positioner
stops. When all automatic posi-
tioners have stopped, the rt unit is
ready for operation on the selected
channel frequency.

7. Power Supplies
a. Radio Set AN/VRC-24 Power Supply.

The internal power supply of Radio Set AN/
VRC-24 consists of Dynamotor DY-151/U
and appropriate filters which provide the
+125-, +300-, and -30-volt direct current
(dc) operating voltages. Dynamotor DY-
151/U operates on an input voltage of 26.4-
volt dc. Relay and filament voltages are
supplied directly from the input voltage.

3



 TM 5820-222-35-57

 TM 5820-222-35-59

Figure 1. Receiving signal path, simplified block diagram.

Figure 2. Transmitting signal path, simplified block diagram.

b. Radio Set AN/TRC-68 Power Supply. alternating current (ac), 50/60 cycles per
The internal power supply of Radio Set AN/ second (cps) input voltages, and supplies
TRC-68 consists of Power Supply PP- +125-volt dc, +300-volt dc and -30-volt dc
1494/U. Power Supply PP-1494/U oper- to the rt unit.
ates with either external 115- or 230-volt
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CHAPTER 2
RECEIVER THEORY

Section I.  RECEIVING SIGNAL PATH

8. Receiver Rf Sections
(fig. 3)

The signal path for the receive function
of the rt unit is shown in block diagram
form in figure 3. The block diagram also
shows the positions of transmit-receive
(tr) relay contacts in the signal path.

a. General. The rf unit operates as a
receiver at all times when in the standby
condition. On receive, the tr relays are
deenergized because the push-to-talk
switch on the transmitter microphone is
not operated.

b. Rf Section. The 225.0- to 399.9-mc
input rf signal feeds from the uhf antenna
through the directional coupler and through
antenna relay K101 to first rf amplifier
V102. The rf signal is amplified by first
and second rf amplifiers V102 and V103.
The rf signal is coupled from the second
rf amplifier to first receiver mixer V104.
The uhf injection subunit provides the
heterodyning frequency to the first re-
ceiver mixer through injection relay K102.

c. Uhf Injection.
(1)

(2)

The uhf injection system consists
of first oscillator V201, frequency
tripler V202, and first, second, and
third uhf injection amplifiers V203,
V204, and V205. The first oscil-
lator V201 provides 18 crystal-
controlled out put frequencies.
Frequency tripler V202 selects the
third harmonic of these frequen-
cies to produce 18 frequencies
which cover the 200- to 370-mc
range in 10-mc steps.
The output of V202 is amplified by
three rf amplifiers, V203 through
V205. The output of V205 is applied
to the first receiver mixer V104
through injection relay K102.

d. If. Section.
(1) The uhf injection frequency and the

received rf are heterodyned in first

(2)

(3)

(4)

receiver mixer V104 to produce the
20.0- to 29.9-mc first if. After
amplification by first and second
if. amplifiers V301 and V302, the
first if. signal is coupled to second
receiver mixer V303, where it is
heterodyned with the signal from
second oscillator V305 to produce
the 3.0- to 3.9-mc if. signal.
The second oscillator uses 10
crystals covering the 17.0- to 26.0-
mc range in 1.0-mc steps. The
output of V303 is the difference
frequency of the two inputs and is
in the 3.0- to 3.9-mc frequency
range.
The 3.0- to 3.9-mc triple-tuned
bandpass filter, consisting of fil-
ters Z401, Z402, and Z403, passes
the 3.0- to 3.9-mc if. signal and
applies it to third receiver mixer
V401A. The 3.0- to 3.9-mc signal
is heterodyned with the output of
third oscillator V401B to produce
the 500-kc if. signal.
The third oscillator is controlled
by 10 crystals covering the 3.0- to
3.9-mc range in 0.1-mc steps. The
third oscillator output is 0.5 mc
higher than the if. when the if. is
between 3.0 to 3.4 mc. The third
oscillator output is 0.5 mc lower
than the if. when the if. is between
3.5 and 3.9 mc. Thus, the output of
third receiver mixer V401A is al-
ways 0.5 mc (500 kc). The 500-kc
if. is passed by 500-kc if. filter
FL901 and is amplified by three
500-kc if. amplifiers V501, V502,
and V503.

9. Receiver Audio Section
(fig. 3)

a. Audio Input Section.
(1) The output of V503 is applied to
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(2)

(3)

(4)

output transformer T501. Detector
diode CR501 is connected across
the secondary of output trans-
former T501. When encoding equip-
ment is used, the incoming encoded
signals are demodulated and ap-
plied to broadband cathode follower
V802A. Tube V802A couples the en-
coded broadband signal to the
broadband decoding equipment.
Detector diode CR501 demodulates
the 500-kc if. signal and applies
the audio signal to series noise
limiter diode CR503. Detector
CR501 also develops automatic
volume control (avc) voltage. Avc
voltages are applied to the first
and second rf amplifiers through
rf avc gate CR505. If. amplifiers
V301 and V302, and the first and
second 500-kc if. amplifiers V501
and V502, are controlled by avc
voltage through if. avc gate CR504.
Series noise limiter diode CR503
clips noise peaks from the audio
signal. First audio amplifier V504
amplifies the audio output of the
series noise limiter.
The decoded audio output of the
broadband equipment is applied to
audio preamplifier V903 through
relays K801 and K802, and NOR BB
switch S801, when the NOR BB

switch S801, is in the BB position.
The decoded signals are amplified
by V803 and coupled to second re-
ceiver audio amplifier V804.

b. Audio Output Section.
(1)

(2)

When NOR-BB switch S801 iS in the
NOR position, audio signals from
first audio amplifier V504 are
coupled to the second receiver
audio amplifier V804 through
squelch relay K801. Second re-
ceiver audio amplifier V804 ampli-
fies the audio signals to drive am-
plifiers V805, V806, V807, and
V808.
The output of the amplifiers is ap-
plied to audio output transformer
T802. Audio is tapped off the sec-
ondary and applied to the local and
remote headsets and speakers and
to the fixed level audio terminal.

c. Squelch Circuit. The carrier squelch
is controlled by the dc voltage developed
across the detector diode CR501 load.
When no signal is being received, squelch
relay K801 is deenergized and the input
circuits to the second audio amplifier
V804 are opened. When a signal of suf-
ficient strength (determined by the setting
of the SQUELCH control) is received, the
relay is energized and the circuits to the
second audio amplifier are closed.
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Section II. DIRECTIONAL COUPLER AND RF INPUT STAGES

10. Directional Coupler
(fig. 4)

a. General.
(1)

(2)

Transmitted and received rf sig-
nals travel to and from the antenna
on the transmission line through
the directional coupler subunit.
The directional coupler subunit
consists of two directional coupler
circuits, which use short trans-
mission lines for coupling ele-
ments. The directional coupler
circuit which includes coupling ele-
ment A is arranged to sample the
incident waves of transmitter
power (traveling toward the an-
tenna) and provide a front panel
meter indication of output power
(PWR).
The directional coupler circuit
which includes coupling element B
is arranged to sample the reflected
waves of transmitter power (trav-
eling toward the rf and power am-
plifier subunit) and provide a front
panel meter indication of the re-
flected power (SWR). The metering
cirucits are shown in figure 22.

b. Directional Coupler Theory.
(1)

(2)

8

Directional coupler circuits A and
B are identical except for reference
symbols, and they operate on the
same principle. Only directional
coupler circuit A is discussed in
detail. The transmission line is
coupled to directional coupler A by
mutual inductance and capacitive
coupling. Assume that the incident
waves induce a current to coupling
element A which flows toward diode
CR1301. Because of capacitive
coupling between the transmission
line and coupling element A, the
incident waves will cause two equal
capacitive currents to flow in op-
posite directions in coupling ele-
ment A; one toward diode CR1301
and one toward resistor R1306.
The inductive and capacitive coup-
ling between coupling element A

(3)

(4)

(5)

and the transmission line is ar-
ranged so that the effect of capaci-
tively coupled current flowing to-
ward resistor R1306 is cancelled
by the inductively coupled current
flowing in the opposite direction.
However, the capacitively coupled
current flowing in the direction of
CR1301 tends to reinforce the in-
ductively coupled current flowing
in that direction. Thus, the incident
waves induce a resultant current
in coupling element A, which flows
toward diode CR1301.
Reflected waves, traveling along
the transmission line from the an-
tenna, also induce a resultant cur-
rent flow in coupling element A be-
cause of the inductive and
capacitive coupling between coup-
ling element A and the transmis-
sion line. Because of the polarity
reversal of reflected waves, the
resultant current flow induced i
coupling element A is in the op-
posite direction.
The resultant current flow is ab-
sorbed by resistor R1306, which
terminates coupling element A in
its characteristic impedance (51.1
ohms). Thus, incident waves on the
transmission line induce a result-
ant current flow in coupling ele-
ment A which is not affected by re-
flected waves on the transmission
line. Diode CR1301 rectifies the
resultant rf current induced
in coupling element A. Capacitor
C1301 filters the output of diode
CR1301; resistor R1302 is the
diode load resistor
The magnitude of the resultant
current is determined by the in-
ductive and capacitive coupling be-
tween coupling element A and the
transmission line, which is, in
turn, determined by the operating
frequency of the radio set. There
fore, the other end of coupling ele
ment A is terminated by capacitor



(6)

C1302. When the operating fre-
quency is lowered and the coupling
decreases, the impedance of ca-
pacitor C1302 increases to com-
pensate for the decreased current
flowing through the diode load.
Thus, capacitor C1302 provides a
constant meter current for any
given transmitter output power
over the frequency range from
225.0 to 399.9 mc.
The voltage drop developed across
resistor R1302 by the rectified rf
current is coupled to the meter
circuit through calibrating resistor
R1301. The value of resistor R1301
is selected to obtain a PWR meter
indication 60 percent of full scale
for 16 watts output power at
319.9 mc.

c. Directional Coupler B.
(1)

(2)

11. Rf

The directional coupler circuit
which includes coupling element B
operates on the same principles
described above. The circuit com-
ponents associated with coupling
element B are located physically
opposite to those associated with
coupling element A. Thus, the re-
sultant rf current induced in coup-
ling element B by the reflected
wave is rectified by diode CR1302
and metered to indicate reflected
power (SWR). The rf current in-
duced by the incident wave is ab-
sorbed by resistor R1303.
Capacitors C1303 and C1304 and
resistors R1307 and R1308 per-
form the same circuit functions as
the corresponding components in
the directional coupler circuit
which includes coupling element A.
Resistor R1308 has the same value
as resistor R1301.

Section on Receive
(fig. 5)

On receive, antenna relay K101 is de-
energized and first and second rf ampli-
fiers V102 and V103 amplify the received
rf signal. First receiver mixer V104
heterodynes the rf signal with the uhf in-
jection frequency to obtain the first if.

12. Input Circuit

Received rf signals are fed to antenna
relay K101 from the antenna through the
directional coupler (fig. 4). Antenna relay
K101 is deenergized on receive, contacts
2 and 3 of relay K101 are closed, and the
rf signal is coupled to parallel-tuned tank
circuit Z101 through coupling capacitors
C106 and C108. Resistor R117 provides a
dc path to ground for static charges de-
veloped on the antenna. The parallel-
tuned tank circuit consisting of Z101 and
C107 provides a high impedance to rf sig-
nals in the 225.0- to 399.9-mc range.

13. First Rf Amplifier V102
(fig. 5)

a. Capacitor C110 couples the signal
voltage developed across Z101 and C107
to the cathode of grounded grid first rf
amplifier V102. The cathode circuit con-
sists of a Z102, a parallel-tuned circuit,
and cathode bias resistor R122. The tuned
circuit is resonant in the 225.0 to 399.9-
mc range and provides a high impedance
for the rf signal. Capacitor C112 grounds
rf at the grid of V102. Resistor R104 con-
nects the grid of V102 to the rf avc bus
and with capacitor C109, isolates the rf
signal from the rf avc bus.

b. The +125-volt dc plate voltage is sup-
plied to the plate of V102 through plate
load L105 and plate voltage dropping re-
sistor R116. Capactior C113 bypasses rf
signals from the +125-volt dc supply. The
rf signal is amplified by V102 and coupled
by capacitor C114 to the parallel-tuned
tank circuit Z103 and variable capacitor
C115. The parallel-tuned tank circuit
serves as a high coupling impedance for
the rf signal.

14. Second Rf Amplifier V103
(fig. 5)

a. Coupling capacitor C117 couples the
rf signal voltage developed across Z103
to the cathode of the second rf amplifier
V103, a grounded grid amplifier. The
cathode circuit consists of Z104, a paral-
lel-tuned circuit which is resonant in the
225.0- to 399.9-mc range and cathode bias
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resistor R123. Tuned circuit Z104 pro-
vides a high coupling impedance for the
rf signal.

b. Capacitor C119 grounds rf at the grid
of V103. The +125-volt dc plate voltage is
supplied to V103 through rf choke L107.
Capacitor C120 bypasses rf signals from
the +125-volt dc supply. Resistors R105
and R110 return the grid of V103 to the rf
avc bus. Capacitor C116 bypasses rf sig-
nals to ground. The rf signal is amplified
by V103 and coupled by capacitor C121 to
parallel-tuned tank circuit Z105 and var-
iable capacitor C122. Jack J105 is a test
point for measuring rf avc voltage.

15. First Receiver Mixer V104
(fig. 5)

a. The rf signal voltage developed
across Z105 is coupled to the cathode of
first receiver mixer V104 by C123. Re-
sistor R111 provides cathode bias for
V104 through rf choke L110. Capacitor
C125 is a cathode bias bypass capacitor.
Capacitors C137 and C144 ground rf at the
grid of V104, and resistors R106 and R107
provide grid leak bias. (On transmit, R107
is short-circuited by contacts 9 and 17 of
tr relay K601.)

b. A 200- to 370-mc signal is also ap-
plied to the cathode of V104 from the uhf

injection subunit (sect. III) through injec-
tion contacts 6 and 7 of relay K102 (closed
on receive), jack J112, and capacitor C135.
The uhf injection signal heterodynes with
the received rf signal to produce the 20.0
to 29.9-mc difference frequency, which is
coupled directly to output jack J102 through
injection relay K102, contacts 3 and 5. Jack
J106 is a test point for checking the first
receiver mixer injection.

c. The first receiver mixer V104, re-
ceives plate voltage from the +125-volt
supply through plate load rf chokes L109
and L113. Choke L113 and bypass capac-
itors C134 and C136 decouple rf signals
from the +125-volt dc supply.

16. Tuning
(fig. 5)

When tank circuits Z101, Z103 and Z105
are tuned by the frequency selector, both
capacitance and inductance are varied;
this improves the selectivity by maintain-
ing the proper inductance-capacitance
(LC) ratio. Trimmer capacitors C107,
C115, and C122 set the minimum capacity
points of the tank circuits. The 1,800-
position shaft of the frequency selector
tunes the three tank circuits through the
225.0- to 399.9-mc frequency range.

Figure 4. Directional coupler, schematic diagram.
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Section III. UHF INJECTION SUBUNIT

17. Uhf Injection on Receive and Transmit

The uhf injection system, which consists
of stages V201 through V205 (fig. 6 and 7),
provides 18 crystal-controlled frequencies
that cover the 200- to 370-mc range in
10-mc steps. On receive, the output is
heterodyned with the received rf to produce
the first if. On transmit, the output is
heterodyned with the first if. to produce
the rf carrier frequency.

18. Crystal-Selection
(fig. 6)

a. First oscillator V201 is controlled by
1 of 15 crystals Y202, Y204, and Y206
through Y218 (fig. 56). These crystals can
be selected by switch S202 to provide a
total of 18 oscillator output frequencies
are available. Switch S201, operated with
switch S202, selects the correct plate
trimmer coil (L201 through L218)
for V201A.

b. Blocking capacitor C201 prevents dc
plate voltage on pin 4 of V201 from being
grounded through the coil. Rf chokes L219
and L220 resonate the crystal case and
socket capacities and cancel their effect
on the operation of the circuit.

19. First Oscillator V201
(fig. 6)

a. Tube V201 functions as a cathode-
coupled crystal oscillator. Triode section
V201A is connected as a grounded grid
amplifier. (Parasitic suppressor R202 ef-
fectively grounds the control grid.) The
selected crystal in the cathode circuit of
V201A controls plate current though this
tube section. The signal voltage is devel-
oped across plate load L221 which is
shunted by the selected coil (L201 through
L218) and temperature-compensating ca-
pacitor C236. The voltage across L221 is
coupled through C207, developed across
grid resistor R205, and applied to the con-
trol grid of V201B. To sustain oscillation,
feedback current is coupled from the cath-
ode of V201B through C203; through the
selected crystal, which functions as a
series-tuned resonant circuit; and through
C204 to the cathode of V201A.

b. The signal applied to the grid of
V201B is amplified and developed across
plate load Z201. Resistor R206 is a para-
sitic oscillation suppressor and C208 is a
trimmer for Z201. Coil L222 is an addi-
tional trimmer adjustment for tuned cir-
cuit Z201. The voltage developed across
Z201 is coupled through C210 to frequency
tripler V202.

c. Resistors R203 and R204 provide
cathode bias for the two triode sections of
V201. Resistor R201 and C202 provide
plate decoupling for V201A. The filter
network, which consists of C239 and
FL203, decouples V201B from the +125-
Volt supply.

20. Multiplier Network 2201
(fig. 6)

a. Tuned circuit Z201 is tuned to the
second harmonic of the crystal frequency
when the radio set operates in the 220.0 to
299.9-mc range. When the radio set oper-
ates in the 300.0 to 399.9-mc range, Z201
is tuned to the third harmonic of the crystal
frequency. Thus the frequency developed
across 2201 is either two or three times
the crystal frequency, depending upon the
frequency of operation selected.

b. Capacitor C210 couples the output
signal from Z201 to the control grid of
frequency tripler V202. Capacitor C208
and coil L222 are variable and insure pro-
per tracking for Z201.

21. Frequency Tripler V202
(fig. 6)

a. Frequency tripler V202 is a tuned rf
voltage amplifier. Resistors R207 and
R208 and capacitor C210 are the grid leak
bias circuit. Capacitor C211 bypasses rf
signals to ground to prevent rf from inter-
fering with dc bias measurements at test
jack J201. Screen grid voltage is supplied
to V202 through plate voltage dropping re-
sistor R213 and screen voltage dropping
resistor R209. Capacitor C212 provides
the screen grid with rf ground.

b. Plate voltage for V202 is supplied
through resistor R213 and rf choke L224.

12



Choke L224 and capacitor C213, decouple
rf from the +125-volt supply. Blocking
capacitor C214 prevents the V202 plate
voltage from being grounded through 2202
and couples the rf output of V202 to Z202.
Parallel-tuned tank circuit 2202 is tuned
to the third harmonic (200 to 370 mc) of
the rf signal applied to the grid of V202.
Trimmer capacitor C215 sets the mini-
mum capacity point of tank circuit 2202.

22. First Uhf lnjection Amplifier V203
(fig. 7)

a. Coupling capacitor C216 couples the
rf uhf injection signal from 2202 to the
cathode of first uhf injection amplifier
V203. Cathode circuit 2203 consists of a
parallel-tuned circuit, resonant in the 200-
to 370-mc range, and a 100-ohm resistor.
The parallel-tuned circuit presents a high
coupling impedance for the input signal,
and the resistor provides cathode bias.
Jack J202 is available for measuring uhf
signals at the cathode of V203.

b. Plate voltage for V203 is supplied
from the +125-volt supply through voltage
dropping resistor R210 and rf choke L226.
Choke L226 and capacitor C219, decouple

fatermol  Frequency
(o. 1-MO Ctopx)

225.0 to 225.9
226.0  to 226.9
227.0  to 227.9
228.0 to 226.9
229.0  to 229.9
230.0  to 239.9
240.0  to 249.9
250.0  to 259.9
260.0  to 269.9
270.0  to 279.9
280.0  to 289.9
290.0  to 299.9
300.0  to 308.9
310.0  to 319.9
320.0  to 329.9
330.0  to 339.9
340.0  to 349.9
350.0  to 359.9
360.0  to 369.9
370.0  to 379.9
380.0  to 389.9
390.0  to 399.9

uhf Ir@auon  Orlk
MM frcquOnc!y(lo-

ma  atope)

200
200
200
200
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370

at reoeiver  mixer
DUtpUt fmqUODCy

(O. l-me abpe)

25.0 to 25.9
26.0 to 26.9
27.0 to 27.9
28.0 to 28.9
29.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29.9
20.0 to 29,9

rf from the +125-volt supply. Capacitor
C220 couples the amplified 200- to 370-mc
signal from the plate of V203 to Z204.
Parallel-tuned tank circuit 2204, similar
to 2202, is tuned to the 200- to 370-mc
third harmonic of the V201 output fre-
quency. Capacitor C222 couples the uhf
signal from the plate of V203 to the cathode
of V204.

23. Second and Third Uhf Iniection
Amplifiers V204 and V205

(fig. 7)
Second and third uhf injection amplifiers

V204 and V205 provide two additional
stages of uhf amplification. Except for part
numbers, the stages are identical with the
first uhf injection amplifier described in
paragraph 22. Capacitors C234 and C235
form an ac voltage divider from which the
uhf signal output of V205 is applied to con-
tact 6 of injection relay K102 (fig. 5).

24. Receiving Frequency Conversion Scheme

The following chart correlates the dial
settings with the oscillator and mixer
circuit frequencies. The chart applies to
the receive function.

2d oscillator  frc-
quemoy (1 .O-mo

step)

22.0
23.0
24.0
25.0
26.0
17.0  to 26.0
17.0  to 26.0
17.0  to 26.0
17.0 to 26.0
17.0  to 26.0
17.0  tO 26.0
17.0  to 26.0
17.0  to 26.0
17.0  to 26.0
17.0  to 26.0
17.0  to 26.0
17.0  to 26.0
17. (I to 26.0
17.0  to 26.0
17.0  to 26.0
17.0  to 26.0
17.0  to 26.0

2d receiver  mixer
OuQut  frcqumcy
(O. l.mc stape)

3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0 to 3..9
3.0to 3.9
3.0to 3.9
3.0to 3.9
3.0to 3.9

M ocolllaror  fmqrmrmy
(o. 1-MO  Otapc)

3.5t03.9then 3.0t03:4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t0319then 3.0t03.4
3.5t03.9ttten  3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9tlten  3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0t03.4
3.5t03.9then 3.0”to 3.4
3.5t03.9then 3.0t03.4
3.5t03.9then  3.0t03.4

Note, The output  of the third moeiver  oaoillator  mixe.e with the output  of the ceooad moeiver  mixer  III fJte third moelver  mixer.  ‘l%e outout  of
the fhl?d reoelyer mixer  Is ohoaye 500 ko.
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Section IV. FIRST IF. STAGES, SECOND RECEIVER MIXER AND SECOND OSCILLATOR

25. First If. Amplifier V301
(fig. 8)

a. On receive, first and second if. am-
plifiers V301 and V302 amplify the 20.0-
to 29.9-mc first if. The amplified first if.
is heterodyned in V303 with the 17.0- to
26.0-mc output of second oscillator V305
(fig. 9) to produce the 3.0- to 3.9-mc if.

b. The 20.0- to 29.9-mc if. signal from
first receiver mixer V104 (para 15) is
coupled from plug P303 through coupling
capacitor C301 to parallel-tuned circuit
Z301. Coupling capacitor C303 couples the
if. signal to parallel-tuned circuit Z302.
Avc blocking capacitor C305 couples the if.
signal to the control grid of first if. am-
plifier V301 through parasitic-suppressor
resistor R324. Inductors L316 and L317
are harmonic suppressors. Jack J301 is a
test point for measuring avc voltage at the
control grid of V301. Resistor R301 and
bypass capacitor C326 decouple the if. sig-
nal from the avc bus. Resistor R302 pro-
vides cathode bias for V301 and bypass
capacitor C319 grounds the cathode for if.

c. Series resistors R303, R304, and
R305 form a voltage divider which provides
proper plate and screen voltages to V301.
Resistor R304 is connected to the +125-
volt supply through terminal K of plug
P301, and R303 is grounded through term-
inal M of plug P301 by tr relay K601 and
contacts 2 and 13 (fig. 23). (On transmit,
relay contacts 2 and 13 of K601 open the
ground return for R303 and raise the
screen grid voltage to V301.) Resistor
R304 and capacitor C321 decouple if. sig-
nals from the +125-volt supply. Capacitor
C320 grounds if. signals at the screen grid
of V301. Parallel-tuned circuit Z303 is the
plate load for V301. Coupling capacitor
C308 couples the if. signal developed
across Z303 to parallel-tuned circuit Z304.

26. Second If. Amplifier V302
(fig. 8)

a. Second if. amplifier V302 provides
additional amplification to the 20.0- to
29.9-mc signal. Avc blocking capacitor

16

C311 couples the signal to the control grid
of V302 through parasitic-suppressor re-
sistor R307. Resistor R306 decouples the
if. signal from the avc source. The cathode
bias for V302 is provided by resistors R323
and R308. The dc voltage developed across
R308 is applied to the S-METER circuit
through plug B of P301 to indicate the Input
signal strength. Capacitors C322 and C323
ground the cathode for if. signals. Jack
J302 is a test point for measuring avc
voltage on the grid of V302.

b. Series resistors R309, R325, and R326
form a voltage divider which provides
proper plate and screen voltages to V302.
Resistor R309 and capacitors C324 and
C328 decouple if. signals from the +125-
volt supply. Capacitor C347 grounds the
screen of V302 for if. signal. A coupling
network 2305, C314, Z306, and C316 cou-
ple the amplified if. signal from the plate
of V302 to the control grid of second re-
ceiver mixer V303.

27. Second Receiver Mixer V303
(fig. 8)

a. The 17.0- to 26.0-mc signal produced
by second oscillator V305 (para 28) is
coupled to the cathode of second receiver
mixer V303 through coupling capacitor
C325. The 17.0- to 26.0-mc signal is het-
erodyned with the 20.0- to 29.9-mc if. sig-
nal from V302 to produce the 3.0- to 3.9-
mc difference frequency. Jack J303 is a
test point for measuring the bias voltage
developed on the grid of V303.

b. Plate voltage is applied to V303 from
the +125-volt dc supply tjrough plug P304.
Inductor L312 is the plate load for V303.
Screen grid voltage is received from the
+125-volt dc source through voltage drop-
ping resist or R312. Capacitor C318
grounds the screen grid for rf signals. Re-
sistor R311 provides cathode bias for
C303. The 3.0-to 3.9-mc output of V303 is
applied to the 3.0- to 3.9-mc if. subunit
through harmonic trap L312 and plug P304.
Inductors L319 and L3’j, and capacitor
C339 form a harmonic suppressor network.
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28. Second Oscillator V305
(fig. 9)

a. Second oscillator V305 is a cathode-
coupled, crystal-controlled oscillator. The
grounded grid amplifier section (pins 6, 7,
and 8) develops an output voltage across
p a r a l l e l - t u n e d c i r c u i t  2 3 0 7  w h i c h
functions as the plate load for V305A. Ca-
pacitor C343 couples the output from the
plate of V305A to the control grid of V305B.

b. One of 10 crystals in the 17.0- to
2 6 . 0 - m c  r a n g e ,  s e l e c t e d  b y  c r y s t a l
switches S301 and S302, couples the signal
developed on the cathode of V305B to the
chathode of V305A. The crystal functions at
series resonance and provides low-im-
pedance coupling to the oscillator fre-
quency. Parallel-tuned circuit 2307 is
gang-tuned with the crystal switches and
driven by the 10-position, l.0-mc shaft of
the frequency selector. Thus, the second
oscillator produces any of 10 frequencies
in the 17.0- to 26.0-mc range in 1.0-meg-
acycle steps.

c. The output frequency of the oscillator
is coupled from the cathode of V305B to the
cathode of second receiver mixer V303
(para 27), through a harmonic trap network
that consists of coil L313, capacitor C346,
and coupling capacitor C325. Rf choke L311
neutralizes the crystal socket capacity.
Resistors R321 and R322 provide the cou-
pling impedance at the cathodes of V305
and provide cathode bias for the two sec-
tions. Resistor R320 is the grid leak to
ground circuit for V302B. Resistor R318
isolates jack J305 from the control grid of
the cathode follower and prevents loading
of the grid circuit by test instruments. Jack
J305 is a test point for measuring the dc
bias developed across resistor R320.

d. Plate voltage is applied to V305B
through resistor R315. Resistor R315 and
capacitors C329 and C330 decouple rf from
the +125-volt dc supply. Plate voltage is
applied to V305A through plate load Z307
and resistor R313. Resistor R313 and ca-
pacitor C329 decouple rf from the +125-
Volt supply.

Figure 9. Second oscillator V305, schematic diagram.
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Section V. THIRD RECEIVER MIXER AND THIRD OSCILLATOR SECTION

29. Filters Z401 Through Z403, 3.0 to 3.9 Mc
(fig. 10)

a. The 3.0- to 3.9-mc if .  from second
receiver mixer V303 (para 27) is applied
through jack J401 to tuned circuit Z401,
which is the plate load for second receiver
mixer V303 (fig. 8). Capacitor C403 cou-
ples the signal developed across Z401 to
Z402, and C407 couples the signal from
Z402 to Z403.

b. Filter networks Z401, Z402, and Z403
are bandpass filters that are tuned by the
10-position, 0.1-mc shaft of the frequency
selector. The shaft positions the powdered
iron cores in the tuning coils of L401, L403,
and L405. Trimmer coils L402, L404, and
L406 adjust the LC ratio for proper track-
ing. Resistor R401 and capacitor C406 de-
couple rf from the +125-volt supply which
provides plate and screen voltage to V303
through Z401. Capacitor C411 couples the
3.0- to 3.9-mc signal to the cathode (pin 2)
of third receiver mixer V401A.

30. Crystal Selection
(fig. 10)

a. Two signals are applied to V401A.
One signal is the 3.0- to 3.9-mc output rf
filter networks Z401 through Z403; the
other signal is the voltage generated by
selected crystal Y401 through Y410. The
crystal frequency is always 500-kc higher
or lower than the 3.0- to 3.9-mc if. Third
oscillator V401B is crystal-controlled by
one of 10 crystals. On receive, relay K401
is deenergized and relay contacts 1 and 2
of K401 connect crystal selector switch
S401 to the control grid of third oscillator
V401B.

b. Switch S401 is driven by the 10-posi-
tion, 0.1-mc shaft of the frequency selector
and selects crystals so that there is a 500-
kc difference between the oscillator fre-
quency and the 3.0- to 3.9-mc if. For ex-
ample, assume that the rt unit is tuned to
receive 286.9 mc. The if. is then 3.9 mc.
Selector switches S401 and S402 are posi-
tioned by the 0.1-mc tuning shaft so that
the rotor of S401 is in contact with terminal

4 (fig. 10). When switch S401 is in this
position, and when relay K401 is deen-
ergized, 3.4-mc crystal Y405 is connected
to  the  gr id  c i rcui t  o f  th ird  osc i l lator
V401B.

31. Third Oscillator V401B
(fig. 10)

a. Third oscillator V401B operates at
the frequency of the crystal switched into
the grid circuit. The voltage divider action
of capacitors C412 and C413 controls the
feedback in the oscillator circuit.  The
values of these capacitors are such that
oscillation is maintained at the fundamen-
tal frequency of the crystal. Resistor R402
isolates jack J404 from the control grid
and prevents bias measurements at jack
J404 from loading the oscillator grid cir-
cuit. Resistor R404 develops cathode bias
to protect V401B in case oscillation stops.
Rf choke L407 isolates bias resistor R404
from the crystal circuit.

b. Oscillator V401B receives plate volt-
age through plate voltage dropping resistor
R407. Capacitor C416, resistor R407, and
filter FL404 decouple rf from the + 125-volt
supply. Capacitor C418 provides rf ground
at the junction of resistors R408, R409,
and R410. Resistor R408 is a voltage drop-
ping resistor for V401A. Coupling capac-
itor C417 couples the signal from the
cathode of V401B to the control grid of
third receiver mixer V401A.

32. Third Receiver Mixer V401A
(fig. 10)

The 3.0- to 3.9-mc signal from Z403 and
the third oscillator output mix in the third
receiver mixer V401A to produce the 500-
kc difference frequency. The 500-kc signal
is coupled to filter FL901 through blocking
capacitor C410. The third receiver mixer
receives plate voltage from voltage divider
resistors R409 and R410 through resistor
R408. Resistor R406 is the grid-return
circuit to ground. Resistor R405 provides
cathode bias and the coupling impedance
for the 3.0- to 3.9-mc second if. signal
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from bandpass filters Z401, Z402, and parallel-tuned circuits in cascade and
Z403. Jack J402 is a test point for mesaur- capacitively coupled. Only three of the
ing the dc bias and rf voltage on the grid of tuned circuits are shown in figure 10.
V401A. The  500-kc  i f  s ignal  i s  coupled  f rom
33. 500-Kc If. Filter FL901 t h i r d  r e c e i v e r  m i x e r  V 4 0 1 A  t h r o u g h

(fig. 10) FL901 to first 500-kc if. amplifier V501
The 500-kc if .  f i lter consists of nine (para 34).

Figure 10. Third receiver mixer and third oscillator V401, schematic diagram.

Section VI. 500-KC IF. AND AUDIO AMPLIFIER SUBUNIT

34. First 500-KC  If. Amplifier V501
(fig. 11)

a. First 500-kc amplifier V501 is the
first of three if. amplifiers that amplify
the 500-kc output of V401A (para 32). When
this equipment is used for receiving, the
500-kc third if .  is  fed from 500-kc if .
filter FL901 (fig. 10) through plug P8 and
jack J502 to the control grid V501. Jack

J503 is provided for injecting a test signal
for troubleshooting. The control grid is
connected to the if. avc bus through isolat-
ing resistor R501. Resistor R502 provides
cathode bias for V501 and capacitor C507
is a bypass capacitor to ground. Capacitor
C504 provides a low-impedance path for rf
signals from the screen grid to the cathode.

b. Plate voltage is supplied from the

2 0



+125-volt dc supply through the plate load
which consists of rf choke L501 and re-
sistor R504. Screen grid voltage is sup-
plied through a voltage divider network
that consists of resistors R503 and R507.
Capacitor C519 decouples rf  from the
+125-Volt dc supply. The output of V501 is
coupled through capacitor C502 to the grid
of V502.

35. Second 500-Kc If. Amplifier V502
(fig. 11)

The second 500-kc if. amplifier stage is
identical (except for reference symbols) to
first 500-if .  amplifier V501 (para 34),
and provides a second stage of amplifica-
tion to the 500-kc signal. The output is
coupled through C503 to the control grid
of V503.

36. Third 500-Kc If. Amplifier V503
(fig. 11)

The third 500-kc if. amplifier is similar
to the two previous stages (para 34 and
35). Jack J505 is provided for injecting test
signals for troubleshooting. Resistor R510
provides cathode bias for V503, and capac-
itor C509 is a bypass capacitor for rf .
Capacitor C506 is a low-impedance path
for rf signals between the screen grid and
cathode. Plate voltage is supplied through
resistor R512 and the primary of output
transformer T501. Screen voltage is sup-
plied through voltage dropping resistor
R511. Capacitors C527 and C510 and re-
sistor R512 decouple rf from the +125-volt
dc supply. The output of V503 is developed
across the primary of output transformer
T501.

37. Detector CR501
(fig. 12)

a. The secondary of transformer T501
is connected across detector diode CR501
through rf filter capacitor C520. Resistor
R539 is connected across the secondary of
T501 to improve the frequency response
of the transformer.

b. Detector CR501 demodulates the 500-
kc input and produces an audio signal
across detector load resistors R516, R517,

and R518. The audio signal is coupled from
the junction of resistors R518 and R517
through resistor R538, diode CR503, and
capacitor C522 to the grid circuit of first
audio amplifier V504. Capacitor C524
grounds the cathode of detector CR501 for
audio and rf voltages. Resistor R538 and
capacitor C521 filter rf components from
the audio signal. Jack J508 is a test point
for measuring avc delay bias plus dc bias
developed by detector CR501 across re-
sistors R516, R517, and R518. Resistor
R532 prevents test equipment from loading
the detector circuit.

c. The audio and dc voltage developed
across the diode load (R516, R517, and
R518) is  also applied through resistor
R515 to the control grid of squelch am-
plifier V801 (para 42) and to the control
grid of broadband cathode follower V802A
(para 63). The series circuit that consists
of capacitor C528 and L503 is resonant at
500 kc and provides a low-impedance path
for the 500-kc if. components to ground.

38. Series Noise Limiter CR503
(fig. 12)

a. The audio signal applied to the anode
of diode CR503 is a varying dc negative
with respect to the cathode of detector
CR501. The applied signal is approxi-
mately 63 percent of the total audio signal
across the diode detector load (resistors
R516, R517, and R518). The negative end
of the diode detector load (junction of re-
sistors R515, R516, R519, R529, and R532)
is connected through a filter that consists
o f  capac i tor  C523 ,  res is tor  R519 ,  and
series noise limiter diode load resistor
R520 to the cathode of diode CR503.

b. The long time-constant of  resistor
R519 and capacitor C523 causes a negative
bias voltage at the cathode of diode CR503
that is fairly constant. This cathode volt-
age is more negative than the varying
negative dc applied to the anode of CR503;
the diode conducts and produces a voltage
drop across load resistor R520 which re-
produces the varying audio signal. Sharp
negative peaks of noise, which drive the
anode instantaneously more negative than
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the cathode of CR503, cut off the diode,
thereby clipping the peaks.

39. If. Avc
(fig. 12)

a. During reception, approximately+5.6
volts is applied to the cathode of detector
CR501. This voltage obtainsd from the
power supply, is applied through terminal
4 of P509 and J509, and provides the delay
action for application of avc voltage to the
if. amplifiers.

b. The cathode of if .  avc gate diode
CR504 is returned to the negative end of
the diode detector load (R516, R517, and
R518). Diode CR504 cannot conduct until
the algebraical sum of the +5.6 volts and
the negative voltage across the diode de-
tector load results in a net negative volt-
age at the cathode of CR504. When the in-
put signal amplitude causes the voltage
across R516, R517, and R518 to exceed
-5.6 volts, the cathode of if. avc gate diode
CR504 becomes negative, the diode con-
ducts and develops a voltage across R531
that is used as avc voltage for if. ampli-
fiers V301, V302, V501, and V502.

c. The exact voltage that causes CR504
to conduct can be varied by the application
of a negative voltage to the anode of CR504
through R531. This voltage is obtained
from the squelch circuit (para 42) and is
also applied to the control grids of the if.
amplifiers and controls the gain of these
stages.

d. The if. avc voltage is applied through
if. avc gate load resistor R531 and an audio
and rf filter consisting of resistor R530
and capacitor C515. The if. avc bus is
decoupled from the diode load by resistor
R529 and capacitor C514.

40. Rf Avc
(fig. 12)

Rf avc gate CR505 functions the same as
the if. avc gate, except that the cathode is
connected through resistor R537 to a more
positive point on the detector load (junc-
tion of resistors R517 and R516). Thus, the
voltage that appears at the cathode of
CR505 is always less negative than the
voltage at the cathode of CR504. This al-
lows more delay for the rf avc bias and
improves the low-level signal sensitivity
of first and second rf amplifiers V102 and
V103. Resistor R537 and capacitor C526
filter rf and audio signals from the rf avc
line. Resistor R533 is the rf avc load re-
s is tor .

41. First Audio Amplifier V504
(fig. 12)

The audio  s ignals  deve loped  across
series noise limiter load resistor R520
are coupled to the grid of first audio am-
plifier V504 through coupling capacitor
C522. Resistors R514 and R525 form a
voltage divider which decreases the ampli-
tude of the input signals to decrease dis-
tortion. Cathode resistor R526 is unby-
passed. This introduces degeneration in
the stage and reduces distortion that may
be generated in the stage. Capacitor C516
is a low-impedance path to ground for
audio signals on the screen grid. On re-
ceive, plate and screen voltages are sup-
plied from the +125-volt dc supply through
relay contacts 12 and 20 of K601 (fig. 23),
plate load resistor R527, and screen drop-
ping resistor R528. The audio output is
developed across R527 and coupled to the
grid of second receiver audio amplifier
V804 (para 43) through capacitor C517.
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Section VII. SQUELCH AND

42. Squelch Amplifier V801
(fig. 13)

a. The squelch relay circuit deenergizes
the audio stages when no signal is being
received or when the input signal falls
below the threshold level of the squelch
circuit.  The SQUELCH control,  on the
front panel, determines what input signal
amplitude will deactivate the squelch cir-
cuit.

b. SQUELCH control R711 (fig. 23) con-
trols the gain of the receiver by applying
a negative voltage to the if. avc line. As
the control is turned clockwise, more neg-
ative bias is applied and the receiver gain
is decreased further. The control grid of
V801A is connected to the diode load (fig.
12) through resistor R803 (fig. 13). When
no rf signal or noise is present at output
transformer T501 (fig. 12), the dc voltage
on pin 3 of V801A is approximately +5.6
volts (fig. 13).

c. When a small rf or noise signal ap-
pears at transformer T501, the voltage on
pin 3 of V801A will be less positive by an
amount equal to the +5.6 avc delay voltage
less the dc voltage developed across the
diode load by rectification of the rf or
noise by detector CR501 (fig. 12). The volt-
age on pin 3 of V801 with no signal is ap-
proximately +5.6 volts dc, and, with signal
or noise, the voltage is some value less
positive than +5.6 dc, depending on the sig-
nal strength.

d. When received signals are of suffi-
cient magnitude to produce if. avc thresh-
old bias (para 39), the grid voltage on pin
3 of V801 is zero. When signals of greater
magnitude are received, the grid voltage
on pin 3 goes negative. When no signals
(or weak signals) are received, the voltage
on pin 3 is positive or zero, and V801A
conducts. Plate current flows through re-
sistors R809, R812, and R811. The voltage
drop across resistor R812 produced by this
plate current biases V801B to cutoff. There
is no ground return from terminal 10 of
squelch relay K801 through V801B, and the
squelch relay is deenergized.

e. When stronger rf signals are present
at transformer T501 (fig. 12), the voltage

AUDIO OUTPUT SECTION

on the control grid of V801A becomes neg-
ative. Tube V801A is cut off and plate
current no longer flows through resistor
R812; thus the cutoff bias on V801B is re-
moved. Tube V801B conducts and the dc
path from terminal 10 of relay K801 to
ground is completed, and causes squelch
relay K801 to energize.

f. When squelch relay K801 is ener-
gized, the following occurs:

(1) Contacts 6-13 K801 close.
(2)

(3)

(4)

A dc path from CALL LIGHT 1701
through terminal P of J8 and P801
and through relay contacts 6 and 13
to +26.4 volts is completed.
If Radio Control C-1439/U is used,
a dc path from CALL LIGHT I1501
to +26.4 volts is completed through
terminal h of J1501 and P1601, ter-
minal h of J1401 (for AN/TRC-68)
or J1701 (for AN/VRC-24),  ter-
minal  h of P1, terminal P of J8
and P801, and through closed con-
tacts 6-13 of K801.
If auxiliary equipment is used, 26.4
vo l ts  i s  appl ied  through R184 ,
terminal R of P801 and J8, and
terminal C of P1.

g. The SQUELCH control is normally
adjusted for threshold at the frequency of
minimum received signal strength. Weak
signals or noise may cause squelch relay
K801 to operate intermittently (the CALL
LIGHT lamps flicker on and off). To de-
termine whether noise or signals are caus-
ing the lamps to flicker, SQUELCH DIS-
ABLE PUSH switch S703 should be
pressed. This switch provides a ground
return for squelch relay K801 through
resistor R713, thereby energizing K801.
The audio output will permit identification
of the input signal.

h. When the rt unit is controlled from
Radio Set Control C-1439/U, microswitch
S705E is operated and transfers control of
the squelch amplifier to Radio Set Control
C - 1 4 3 9 / U  s q u e l c h  c o n t r o l  c i r c u i t .
SQUELCH switch S1502 and SQUELCH
DISABLE PUSH
similar functions
local operation.

switch S1501 perform
to those described for
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Figure 13.

43. Second Receiver Audio Amplifier V804
(fig. 14)

a. Tube V804, a type 5670, is a parallel-
connected dual triode that amplifies the
output of first audio amplifier V504 (para
41) and drives the receiver audio output
stage. When the rt unit is used in the trans-
mit function, this state functions as a
modulation driver. When this equipment is
used for broadband operation, V803 (para
64) is a preamplifier for V804.

b. When the NOR-BB switch S801 is set
to NOR, the input signal is coupled through
contacts 6-4 of S801B, through low-pass
filter L801, C806, and C807; contacts 1-3
of S801A, input adjustment resistor R826,
isolating resistor R825, contacts 8-14 of
K801, and through parasitic suppressors
R844 and R845 to both control grids of
V804. Jack J802 is a test point for measur-
ing or injecting audio signals at the con-
trol grids of V804. Resistor R802 is an
input matching resistor for the low-pass
filter, and resistors R808 and R826 pro-

vide proper termination impedance for the
filter network. Contacts 11-3 of K801 sup-
ply ground through contact S of P801 to the
retransmit equipment.

c. The input signal is developed across
grid resistor R822, amplified by V804, and
applied to the primary of T801. Cathode
bias is provided by R827 which is bypassed
for audio frequencies by C814. Plate volt-
age for V804 is supplied through the pri-
mary of T801.

44. Output Amplifiers V805, V806, V807, and
V808

(fig. 14)
a. The receiver audio output stage is a

class AB2, push-pull-parallel power am-
plifier that consists of tubes V805, V806,
V807, and V808. Tube V805 is parallel
with V807 and tube V806 is parallel with
V808. The secondary winding of trans-
former T801 supplies equal excitation sig-
nals, 180° out of phase, to the control grids
of the two parallel combinations. The am-
plified outputs of the parallel combinations

26



are combined across the center-tapped
primary of output transformer T802.

b. Plate voltage is supplied from the
+300-volt dc supply through the center tap
(terminal 4) of the primary winding. On
receive, the voltage is dropped to approxi-
mately +270 volts dc. Screen grid voltage
is supplied from the +125-volt dc supply.
Resistors R845, R846, R847, and R848 are
parasitic suppressors in the screen grid

circuit. The cathodes of V805, V806, V807,
and V808 are returned to ground through
meter shunt resistor R828. The voltage
drop  across  res is tor  R828 ,  caused  by
cathode current drawn by the tubes, is ap-
plied to the meter circuit (para 72) to indi-
cate the percentage of modulation (% MOD)
on transmit. The voltage across the tapped
secondary winding of T802 is applied to the
audio output circuits (para 45).

Figure 14. Second receiver audio amplifier V804 and receiver output amplifiers V805, V806, V807, and
V808, schematic diagram.

45. Audio Output Circuits
(fig. 15)

The audio ouput circuits supply received
audio signals to the speaker and headset
terminals of the front panel and to Radio
Set Control C-1439/U AUDIO jacks. When
Radio Set AN/GRC-3 through -8 is used
for retransmission purposes, fixed-level
audio can be applied through P1.

a .  S p e a k e r  A u d i o .
(1) On receive, speaker audio is tapped

off terminal 6 of the secondary of
output transformer T802 and ap-
p l i e d  t o  t h e  s p e a k e r  c i r c u i t s
through contacts 8 and 17 of relay
K802 to the speaker circuits. On
transmit, contacts 9 and 17, and 11
and 19 of relay K802 close. Speaker
audio is tapped off terminal 8 of
T802. Resistor R833 decreases the
speaker sidetone audio level ap-
proximately 20 decibels (db) with
respect to the audio level on re-
ceive.

27



(2) Speaker audio is applied to the front
panel AUDIO jacks through a vol-
ume control that consists of fixed
resistor R5, variable resistor
R714 (the front section of the VOL-
UME control), and rf filter FL705.
Speaker audio is applied to Radio
Set Control C-1439/U through fil-
ter FL3 and terminal F of plug P1.
Interunit audio output connections
are shown for both Radio Set AN/
VRC-24  and  AN/TRC-68 .  Radio
Set Control C-1439/U audio cir-
c u i t s  a r e  d e s c r i b e d  i n  p a r a -
graph 88.

b .  H e a d s e t  A u d i o .

(1) On receive, headset audio is tapped
off terminal 7 of the secondary of
output transformer T802 and ap-
plied to the headset and fixed-level

audio circuits through contacts 10
and 19 of relay K802. On transmit,
headset audio for sidetone at a re-
duced level is tapped off terminal
8 of T802 through contacts 11 and 19
of relay K802. Resistor R615 at-
tenuates the audio applied to the
AN/GRC-3 through -8 communica-
tions equipment to a fixed level of
approximately 50 milliwatts (mw).
The fixed-level audio is applied
through rf filter FL26 and plug P1.

(2) Resistor R601 attenuates the head-
set audio applied to the front panel
AUDIO jacks. Front panel headset
audio level is controlled by fixed
resistor R4 and variable resistor
R710 (ganged to R714). Front panel
headset audio is applied to termi-
nals A of J702 and J703, in parallel,
through rf filter FL701.
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CHAPTER 3
TRANSMITTER THEORY

Section I. TRANSMITTER SIGNAL PATH

46. Common Purpose Stages

Several stages in this equipment are used
in both the receive and transmit functions.
Where the circuit remains identical (ex-
cept for some switch position), reference
is made to the illustrations in the receiver
section of this manual. Refer to figure 16,
the transmitting path block diagram, which
shows the order in which the stages are
discussed in this chapter.

47. Transmitter Block Diagram
(fig. 16)

a. General. The signa1 path for the
transmit function of the rt unit is shown in
the block diagram and is discussed in b
through e below. The block diagram shows
the positions of the relays in the signal
path. When the rt unit is turned on and the
handset or microphone push-to-talk switch
is operated, the relays energize and the
rt unit operates as a transmitter.

b. Signal Generating Section.
( 1 )

( 2 )

( 3 )
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O n  t r a n s m i t ,  t h i r d  o s c i l l a t o r
V401B generates a signal from 3.0
to 3.9 mc that is coupled to trans-
mitter buffer amplifier V401A. The
amplified output of V401A is ap-
plied through bandpass fi l ters
Z403, Z402, and Z401 to first
transmitter mixer V304.
The 3.0- to 3.9-mc signal is heter-
odyned with the 17.0- to 26.0-mc
signal from second oscillator V305
in first transmitter mixer V304.
The sum frequency, 20.0 to 29.9
mc, is amplified by first and second
if. amplifiers V301 and V302. The
amplified 20.0- to 29.9-mc if. sig-
nal is coupled to second trans-
mitter mixer V101 and heterodyned
with the 200- to 370-mc signal from
the uhf injection subunit.
The uhf injection system operates

as described in paragraph 8 c, ex-
cept that when injection relay K102
is energized, the uhf injection unit
output is applied to second trans-
mitter mixer V101 instead of first
receiver mixer V104.

c. Rf Amplifier Section.
(1)

(2)

The 20.0 to 29.9-if. signal and the
200- to 370-mc uhf injection signal
are heterodyned by second trans-
mitter mixer V101 to produce an
rf carrier which can be varied from
220.0 to 399.9 mc. (The first 5-mc
band is not considered to be within
the useful range of the rt unit.)
First and second rf amplifiers
V102 and V103 and third trans-
mitter rf amplifier V104 provide
three stages of rf amplification.
The output of V104 is applied to
transmitter driver V105. The out-
put of V105 drives transmitter
power amplifier V106. The B+ sup-
plied to both transmitter driver
V105 and transmitter power am-
plifier V106 is modulated by audio
signals from audio output trans-
former T802.

d. Audio Amplifier Section. Audio pre-
amplifier V803 receives audio signals
from the local or remote microphone, or
from the external retransmit equipment.
The audio input is applied to audio pream-
plifier V803 when squelch relay K801 is
deenergized and the NOR-BB switch is set
on NOR. Audio signals are amplified and
coupled to modulator driver V804. Encoded
broadband signals are applied to audio
preamplifier V803 when the broadband
switch is set for broadband operation.

e. Modulator and Output Stages.
(1) Modulator driver V804 amplifies

the audio signals to drive trans-
mitter modulator stages V805,







(2)

V806, V807, and V808. The trans-
mitter modulator amp1ifies the
signal and modulates the plate volt-
age  supply  to  the  t ransmi t te r
driver and power amplifier stages
V105, and V106, and the V106
screen grid supply.

The modulated rf output signal of

f e d  t h r o u g h  l o w - p a s s  f i l t e r
FL1101, energized antenna relay
K101, and the directional coupler to
the antenna. Filter FM1101 mini-
mizes radiation of undesired har-
monics, and directional coupler
provides an indication of the power
input to the antenna and the stand-
ing wave ratio on the transmission

the transmitter power amplifier is line.

Section II. LOW-LEVEL STAGES

48. Third Oscillator V401B On Transmit
(fig. 10)

a. On transmit, third oscillator V401B
functions as the initial frequency source.
Switch S402, driven by the 10-position, 0.1-
mc shaft, selects a crystal that corre-
sponds to the frequency to which the filter
network consisting of Z401, Z402, and Z403
is tuned. For example, if the rt unit is tuned
to a frequency, the last digit of which is 0.9
mc, 3.9-mc crystal Y410 is connected be-
tween ground and the grid of V401B through
contacts 9 and 10 of switch S402 and con-
tacts 3 and 2 of relay K401 (energized on
transmit).

b. The 3.9-mc output of V401B is coupled
through C417 into the cathode circuit of
V401A. The remaining components within
this oscillator circuit operate as described
for the receive function (para 31).

49. Transmitter Buffer Amplifier V401A
(fig. 10)

a. On transmit, V401A functions as a
buffer and amplifies the output of oscillator
V401B. Resistor R409 is disconnected
from the plate circuit by relay K401. This
increases the plate voltage applied to
V401A, which, in turn, raises the plate cur-
rent through V401A and the level of the
output signal developed across cathode re-
sistor R405.

b. The input signal is applied across grid
resistor R406. The output voltage is taken
off cathode resistor R405, coupled through
C411, filter Z403, Z402, and Z401, and ap-
plied to first transmitter mixer V304. The
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remaining components in this circuit oper-
ate as described for the receive function
(para 32).

50. First Transmitter Mixer V304
(fig. 17)

a. On transmit, first transmitter mixer
V304 heterodynes the 3.0- to 3.9- mc signal
from V401A (para 49) with the 17.0- to
26.0-mc output of second oscillator V305,
to produce the 20.0 to 29.9 first if. The op-
eration of second oscillator V305 is iden-
tical in both the receive and transmit func-
tions. Refer to paragraph 28 for circuit
component details.

b. The 3.0- to 3.9-mc signal is coupled
to the control grid of V304 through plug
P304, choke L312, and coupling capacitor
C339. The 17.0- to 26.0-mc output of sec-
ond oscillator V305 (para 28) is coupled
to the cathode of V304 and developed across
R317. Inductors L314, L315, and C348 form
a harmonic suppression network. The 3.0-
to 3.9-mc signal mixes with the 17.0 to 26.0
signal in V304 to produce the 20.0- to 29.9-
mc sum frequency. Resistor R319 is the
grid leak to ground circuit for V304. Re-
sistor R317 provides cathode bias for V304
and provides coupling resistance for the
17.0- to 26.0-mc signal from the second
oscillator.

C . Plate voltage for V304 is supplied
from the +125-volt supp1y through J3,
P301, feedthrough capacitor C334, re-
sistor R314, and choke L309. Screen grid
voltage is supplied through voltage drop-
ping resistor R316. Capacitors C342



Figure 17. First transmitter mixer, V304, schematic diagram.

C341, C334, and C331 provide a low-im-
pedance path to ground for rf signals. The
range of frequencies produced by V304 is
coupled from the plate of V304 to the par-
allel-tuned circuit of Z302 (fig. 8) through
coupling capacitor C335. Parallel-tuned
circuit Z302 selects the desired if. signal
in the 20.0- to 29.9-mc range.

51. First and Second If. Amplifiers V301
and V302

(fig. 8)
The 20.0- to 29.9-mc signals from mixer

V304 (para 50) is coupled to the control
grid of first if. amplifier V301 through
C335, harmonic suppressors L316 and
L317, C305, and parasitic suppressor
R324. First and second if. amplifiers V301
and V302, provide two stages of amplifica-
tion as on receive except that avc lines are
grounded by contacts 3 and 13 of relay
K601 (fig. 26). The output of second if. am-
plifier V302 is coupled to second transmit-
ter mixer V101 (para 52) through coupling
capacitor C315 and plug P302. On transmit,
the ground at the junction of capacitor C327

and resistor R303 is removed, raising the
screen, grid voltage of V301.

52. Second Transmitter Mixer V101
(fig. 18)

a. Tube V101 functions as a mixer stage
that heterodynes the 20.0- to 29.9-mc sig-
nal from second if. amplifier V302 (para
51) with the output frequency (200 to 370
mc) of the uhf injection stages to produce
the final carrier frequency between 220 to
399.9 mc. The uhf system operates in the
same manner for both the receive and
transmit functions of the rt unit. For de-
tailed circuit analysis of the uhf system,
refer to section III, chapter 2.

b. The 200- to 370-mc uhf injection fre-
quency is applied to the cathode of V101
through W4, P3, J112, contacts 6-8 (closed
on transmit) of injection relay K102,J113,
P103, P107, and J107. The 20.0-to 29.9-mc
first if. is applied to the plate of V101
through jack J101 and uhf choke L102.
Plate voltage for V101 is supplied by the
+125-volt dc supply through plate voltage
dropping resistor R115 and chokes L103
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Figure 18. Second transmitter mixer, V101, schematic diagram.

and L102. J103 is a test point for measur-
ing the plate voltage or the 20.0- to 29.9-
mc signal applied to the plate of V101. Rf
choke L103 and bypass capacitor Cl04 de-
couple rf from the +125-volt dc supply.
Capacitor C102 grounds rf at the grid of
V101. Resistors R101 and R102 are the
grid-leak circuit to ground. Jack J104 is
a test point for measuring grid bias on
V101. Bypass capacitor C101 provides a
low-impedance path to ground for rf
signals. Resistors R103 and R114 provide
the correct termination for injection
cables W101 and W4. On transmit, the +26
vdc from K601 energizes R102.

c. The 200- to 370-mc uhf injection fre-
quency and the 20.0- to 29.0-mc first if.
are heterodyned in V101 to produce an out-
put rf within the 225.0- to 399.9-mc range.
(The band of frequencies between 220-225
mc is not used.) Blocking capacitor C105

prevents the dc plate voltage on V101 from
being grounded through Z101 (fig. 5) and
couples the 225.0- to 399.9-mc from the
plate of V101 to first rf amplifier V102.

53. First, Second, and Third Rf Amplifiers
V102, V103, and V104 on Transmit

(fig. 5)

Coupling capacitors C105 and C110 cou-
ple the rf signal to the cathode of V102. The
rf signal receives three stages of rf ampli-
fication and is applied to transmitter
driver V105 (para 55). The rf amplifiers
function as described in paragraphs 13
through 15 with the following exceptions:

a. Antenna relay K101 energizes (con-
tacts 2-3 open) to remove the directional
coupler from the input circuit of first rf
amplifier V102.
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b. Injection relay K102 energizes to op-
erate the following circuits:

(1) Contacts 1-2 close grounding the rf
avc line.

(2) Contacts 6-7 open. This action pre-
vents the 200-370-mc uhf signal
from being applied to the cathode of
V104. On transmit, only the rf sig-
nal from second rf amplifier V103
is applied to the cathode of V104.
Tube V104 functions as an rf am-
plifier when the rt unit is used for
transmission.

(3) Contacts 3-5 open and prevent any
signal from being fed from the plate
of V104 to first if. amplifier V301.

c. The output of V104 is coupled through
C126 and Z106 to V105 (para 55).

54. Transmitting Frequency Conversion
Scheme

The following chart correlates the dial
settings with the oscillator and mixer cir-
cuit frequencies used in the low-level
stages of the rt unit. This chart applies
only  to  the  t ransmi t  funct ion .  

Section Ill. HIGH-LEVEL RF

55. Transmitter Driver V105
(fig. 19)

a. The amplified rf output of V104 is cou-
pled to parallel-tuned circuit Z106 by ca-
pacitor C126. The tuned circuit provides a
high-impedance to the 225.0- to 399.9-mc
frequencies. Capacitor C127 is a trimmer
for Z106. The signal voltage developed
across the tuned circuit is coupled through
capacitor C139 to the cathode of transmit-
ter driver V105, which functions as a

AND MODULATOR STAGES

grounded grid amplifier. Coil L115 pro-
vides the cathode impedance for the input
signal and resistor R112 provides cathode
bias for V105. Capacitor C129 is a cathode
bypass capacitor. Capacitor C140 provides
rf ground for the grid of V105 and resistor
R120 is the grid-return circuit to ground.
Jack J114 is a test point for measuring
grid bias on V105 developed by the rf sig-
nal. Transmitter driver V105 receives
modulated plate voltage from the +300-volt
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supply through terminal V of plug P101
resistor R121, rf choke L119, and parallel-
tuned circuit Z107.

b. The amplified output of V105 is de-
veloped across tuned circuit Z107. Tuned
circuit Z107, in parallel with capacitor
C145 and trimmer capacitor C141, is tuned
to present a high impedance to rf signals
in the 225.0- to 399.9-mc range. Choke
L119 and capacitor C142 form a plate de-
coupling network for V105. Resistor R121
is a meter shunt for M701 (fig. 22) when
S704 is placed in the DVR Ib position.

56. Transmitter Power Amplifier V106
(fig. 19)

a. The output of transmitter driver V105
is developed across Z107 and is coupled by
C128 to the grid of V106. Rf choke L114
provides a high impedance for the rf driv-
ing signal. Resistor R108 and capacitor
C146 provide grid-leak bias for V106. Re-
sistor R109 is a meter shunt for M701
(fig. 22) when switch S704 is placed in the
PA Ig position. Fixed-protective bias is
supplied through terminal T of P101. Jack
J111 is a test point for measuring the fixed
and grid-leak bias.

b. The screen grid of V106 receives
modulated dc voltage through terminal N of
plug P101. Capacitor C138 and inductor
L121 are a screen grid rf decoupling net-
work. Power amp1ifier V106 receives
modulated plate voltage through an insul-
ated conductor passing through the inner
conductor of coaxial cavity Z108, through
feedthrough capacitor C133, and terminal
M of plug P101. Capacitor C133 bypasses
rf signals from the +300-volt supply.

57. Power Amplifier Output Circuit
(fig. 19)

The power amplifier output is developed
across plate tank Z108. The tuned circuit
is a coaxial cavity and an integral tuning
capacitor that is ganged with the rf ampli-
fier tank circuits and is tuned by the 1,750-
position shaft of the frequency selector.
Blocking capacitor C131 prevents the dc
plate voltage on V106 from being grounded
through Z108 and couples the rf energy
from the plate of V106 to Z108. Trimmer

capacitor C132 sets the minimum capacity
point of Z108. Coupling loop L111 couples
the rf energy from Z108 and low-pass fil-
ter FL1101 to the antenna through contacts
1 and 2 of antenna relay K101 and the direc-
tional coupler (para 10). The screen grid
voltage of V106 is reduced by resistor R6.
Rf decoupling is provided by C138 and
L121. Low pass filter FL1101 attenuates
all frequencies above 400 mc to reduce
harmonic output.

58. Audio Input Circuits
(fig. 20)

Figure 20 shows the interunit audio input
circuits for both Radio Set AN/VRC-24 and
AN/TRC-68. For normal transmission
(NOR BB switch set to NOR), microphone
audio signals from AUDIO jacks J702-C
and J703-C are coupled through rf filter
FL702 to the audio amplifier and modula-
tor subunit through terminal F of P801.
Audio signals from Radio Set Control C-
1439/U or from the retransmit equipment
are coupled through rf filter FL19 to the
same input terminal. Microphone current
for the carbon microphone is supplied from
the -30-volt supply through terminal M of
plug P801 and the filter network that con-
sists of capacitors C816 and C819 and re-
sistor R817.

59. Audio Preamplifier V803
(fig. 20)

a. Audio input signals are amplified by
audio preamplifier V803 and applied to
modulation driver stage V804. Microphone
signals from terminal F of P801 are cou-
pled through switch contacts 7 and 9 of
S801A, coupling capacitor C809, resistor
R818, and R850 to the control grid of V803.
Resistors R820 and R819 are the grid-
return bias circuit for V803. Bypass ca-
pacitor C817 limits the high-frequency
response of the preamplifier stage. Re-
sistor R821 and capacitor C811 provide
cathode bias for V803. Screen grid voltage
for V803 is supplied from the +125-volt dc
supply through voltage dropping resistor
R823. Capacitor C812 provides a low-im-
pedance path to ground for audio signals on



Figure 19. Transmitter driver V105 and transmitter power amplifier V106, schematic diagram.

the screen grid. Plate voltage is supplied
to V803 through plate load resistor R824.

Note. In some rt units, L803 has been substituted
for R850.

b. The audio output signals developed
across load resistor R824 are coupled
through C813, potentiometer R843, con-
tacts 1 and 20 of tr relay K802 (energized
on transmit), contacts 9 and 14 of squelch
relay K801 (deenergized on transmit) to the
control grid of modulation driver stage
V804 (fig. 14).

60. Modulator Driver V804 and Transmitter
Modulator V804 through V808

(fig. 14)

a. Tube V804 performs a dual purpose as
the second receiver audio amplifier and the

modulator driver. Tubes V805, V806,
V807, and V808 perform a dual purpose as
the receiver output amplifier and the
transmitter modulator. On transmit, each
stage functions as described in paragraphs
43 and 44. However, the plate voltage sup-
plied to the stages is approximately 300
volts dc on transmit and the drive level is
increased. Thus, the output power of these
stages is higher on transmit than on
receive.

b. The modulated B+ supplied to the
plates of transmitter driver V105 (para
55) and the screen grid and plate of trans-
mitter power amplifier V106 (para 56) is
tapped off the primary winding (terminal
2) of output transformer T802. Jack J803
is a test point for measuring the modulated
B+. The metering circuit connected across
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resistor R839 meters the voltage drop
across that resistor to indicate trans-
mitter power amplifier plate current when
the METER switch is placed in the PA Ib

position. The metering circuit is shown in
figure 22, Sidetone audio is tapped off sec-
ondary winding terminals 8-9,  through
R833 and applied to Radio Set Control
C-1439/U and front panel AUDIO jacks as
described in paragraph 45b.

61. Limiter Rectifier V802B
(fig. 14 and 20)

a. Limiter rectifier V802B monitors the
modulation voltage developed across mod-
ulation transformer T802 and limits the
modulator output to a predetermined value.
When the voltage across secondary ter-
minals 10-11 exceeds the predetermined
value, a negative voltage is developed by
limiter rectifier V802B. This negative
voltage is applied as bias to audio pream-
plifier V803 and reduces the gain of V803;
thereby, limiting the maximum voltage that
can be developed across modulation trans-
former T802.

b. Voltage divider resistors R830 and
R832 (fig. 14) bias the cathode of V802B
(fig. 20) positive with respect to the plate
cutting off the tube. Potentiometer R831,
connected across secondary winding 10-11,
of output transformer T802, controls the
amplitude of the audio applied to the cath-
ode of V802B.

c. When the amplitude of audio signals on
the secondary winding increases so that the
peak audio voltage exceeds the R830 and
R831 voltage divider bias, the negative half
cycles of audio signals cause the cathode of
limiter-rectifier V802B to go negative with
respect to the plate. This causes V802B to
conduct. Tube V802B plate current through
resistors R841 and R819 develops a voltage
drop which applies a negative bias voltage
to the control grid of V803. Capacitor C810
maintains the negative bias on the grid of
V803 while V802B is cutoff during positive
half cycles of audio voltage. The negative
bias applied to the control grid of audio
preamplifier V803 lowers the gain of the
stage. Thus, the modulator output is auto-
matically limited.
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Figure 20. Audio preamplifier V803, limiter rectifier V802B, and audio input circuits, schematic diagram.
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CHAPTER 4
THEORY OF BROADBAND, CONTROL, METERING, POWER,

DISTRIBUTION, AND FREQUENCY SELECTION STAGES

Section I. BROADBAND RECEPTION AND TRANSMISSION

62. Audio Amplifier and Modulator on Broad-
band Receive

When NOR-BB switch S801 (fig. 20) is
placed in the BB position (broadband), en-
coded received signals from transformer
T501 (fig. 12) are coupled through cathode
follower V802A to the decoding equipment
(not part of this radio set). Decoded sig-
nals are returned from the decoding equip-
ment to audio preamplifier V803 (fig. 20)
where the signals are amplified and applied
to audio output stages V805 through V808.

63. Cathode Follower V802A
(fig. 21)

a. Detected coded audio signals are cou-
pled from the detector stage through ter-
minal N of plug P801 and coupling capacitor
C808 to the control grid of V802A. A por-
tion of the detected signal is applied to
squelch amplifier V801 (para 42). When
squelch relay K801 operates, relay con-
tacts 2 and 11 open and remove the ground
on the control grid of V802A. Tube V802A
functions as an impedance-matching trans-
former and couples the signal from the
high-impedance detector circuit to the
low-impedance transmission line to the
decoding equipment.

b. Resistor R806 is the high grid input
resistance, and resistors R805 and R804
provide the low output resistance load.
Plate voltage is supplied from the +300-
volt dc (approximately 270 volts on re-
ceive) supply through contacts 6 and 16
of tr relay K802. The output of the broad-
band cathode follower is coupled to the
decoding equipment through coupling ca-
pacitor C802, and a 500-kc if. filter that
consists of C804 and L802, and terminal
b of plug P801, and J8 to broadband jack
J704-E.
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64. Decoded Broadband Audio
(fig. 20)

a. Decoded broadband audio is returned
from the decoding equipment to the audio
preamplifier through terminal X of plug
P801. Contacts 4 and 15 of tr relay K802
are closed on receive. Voltage-divider re-
sistors R829 and R807 attenuate the re-
turned audio signal to the proper level.
Capacitor C818 provides dc isolation be-
tween the audio amplifier and modulator
and the broadband decoding equipment. The
path of the decoded received signal is
through contacts 1 and 2 of NOR-BB switch
S801B, contacts 2 and 13 of K802, contacts
5 and 12 of K801, and contacts 4 and 5 of
S801B to the low-pass filter that consists
of R802, C806, C807, and L801.

b. The output of the low-pass filter is
connected through contacts 1 and 2 of switch
S801A and coupling capacitor C809 and
R818 to the grid circuit of audio preampli-
fier V803. The output of V803, developed
across R824 and R843, is coupled through
contacts 10 and 11 of switch S801A to the
control grids of the second receiver audio
amplifier V804. The remaining path of the
received broadband signals is the same as
described for normal audio circuits in
paragraphs 43 and 44.

65. Audio Amplifier and Modulator Circuits
on Broadband Transmit

(fig. 20)

a. Microphone audio is normally coupled
from the front panel or from Radio Set
Control C-1429/U AUDIO jacks from ter-
minal F of plug P801 to audio preamplifier
V803 through contacts 7 and 9 of S801A,
capacitor C809, and resistor R818. When
NOR-BB switch S801 is set to BB, the
audio input from the micorphone or Radio



Figure 21. Broadband cathode follower V802A, schematic diagram.

Set Control C-1439/U is routed through
contacts 7 and 8 of switch S801A, capaci-
tor C801, and terminal Z of plug P801 to
the broadband encoding equipment. The en-
coding equipment returns coded audio sig-
nal through terminal c of P801, resistor
R815, contacts 5 and 15 of tr relay K802
(energized on transmit), capacitor C818
(loaded by R807) contacts 2 and 1 of S801B,
contacts 13 and 3, and 1 and 20 of K802,
contacts 9 and 14 of squelch relay K801

(deenergized on transmit) to the control
grids of V804 (fig. 14).

b. Resistors R815 and R807 form a volt-
age divider that attenuates the input signal
to the proper level. Capacitor C818 blocks
the flow of dc current between the encoding
equipment and the audio amplifier and mod-
ulator subunit. The transmitted broadband
signals are amplified and used to modulate
transmitter driver V105 and transmitter
power amplifier V106 (para 55 and 56).

Section Il. METERING CIRCUITS

66. Meter M701 and METER switch S704
(fig. 22)

Meter M701, together with S704, permits
measurements of all critical current and
voltage levels throughout the rt unit and the
power supplies associated with Radio Set
AN/VRC-24 or Radio Set AN/TRC-68. The
various switch positions and the associated
circuit components are covered in para-
graphs 67 through 76.

67. SWR Position
(fig. 22)

a. When METER switch S704 is in the
SWR position, Meter M701 indicates re-
flected power on the transmission line from
the antenna. The rectified voltage drop
across resistor R1307 is proportional to
the reflected power on the antenna. Refer
to paragraph 10 for a detailed discussion
of the directional coupler.

b. The voltage drop across R1307 causes
a current to flow through M701 through the
following path:

(1) From R1307 through calibrating
resistor R1308.

(2) Terminal S of J7 and P701.
(3) Contacts 11 and 12 of S704A.
(4) Meter M701 and current-limiting

resistor R701.
(5) Contacts 12 and 11 of S704B to

ground.

68. PWR Position
(fig. 22)

a. When METER switch S704 is in the
PWR position, meter M701 indicates inci-
dent power delivered to the antenna. Under
normal operating conditions, the meter
will read upscale on the PWR position and
nearly zero on the SWR position. When a
mismatch is introduced, such as an open-
circuited or short-circuited coaxial cable,
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the meter will indicate nearly equal on
both PWR and SWR positions. In this way,
the PWR and SWR meter positions pro-
vide a convenient means of determining the
degree of match or mismatch presented
by the load.

b. The voltage drop across R1302, which
is proportional to the transmitter power
ouput, causes a current to flow through
meter M701 through the following path:

(1)
(2)
(3)
(4)

(5)

69. PA

Resistor R1302 and resistor R1301.
Terminal T of J7 and P701.
Contacts 10 and 12 of S704A.
Meter M701 and current-limiting
resistor R701.
Contacts 12 and 10 of S704B to
ground.

Ib Position
(fig. 22)

a. When METER switch S704 is in the PA
Ib position, meter M701 indicates power
amplifer V106 plate current. METER
switch S704 connects METER M701 across
resistor R839. Power amplifier plate cur-
rent flows through resistor R839 and de-
velops a voltage drop proportional to the
plate current through the tube.

b. When switch S704 is placed in the PA
Ib position, resistor R839 shunts the meter
through the following terminals and switch
contacts:

(1)
(2)
(3)
(4)

(5)
(6)
(7)

70. PA

Terminal b of P801 and J8.
Terminal U of J7 and P701.
Contacts 9 and 12 of S704A.
Meter M701 and series current-
limiting resistor R701.
Contacts 12 and 9 of S704B.
Terminal A of P701 and J7.
Terminal K of J8 and P801.

Ig Posi t ion
(fig. 22)

a. When METER switch S704 is in the PA
Ig position, meter M701 indicates power
amplifier grid current. METER switch 704
connects meter M701 across resistor
R109, which is in series with the grid-
leak circuit for power amplifier V106. The
voltage drop across resistor R109 is pro-
portional to the power amplifier grid cur-
rent.
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b. When switch S704 is placed in the PA
Ig position, resistor R109 shunts the meter
through the following terminals and switch
contacts:

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Terminal C of P101 and J1.
Terminal V of J7 and P701.
Contacts 8 and 12 of S704A.
Meter M701 and R701.
Contacts 12 and 8 of S704B.
Terminal DD of P701 and J7.
Terminal T of J1 and P101.

71. DVR Ib Position
(fig. 22)

a. When METER switch S704 is in the
DVR Ib position, meter M701 indicates
transmitter driver V105 plate current.
METER switch S704 connects meter M701
across resistor R121. The voltage drop
across resistor R121 is proportional to the
flow of plate current through V105.

b. When switch S704 is placed in the
DVR Ib position, resistor R121 shunts the
meter through the following terminals and
switch

(1)

(2)
(3)
(4)
(5)
(6)
(7)

contacts:
Resistor R121 to terminal U of
P101 and J1.
Terminal W of J7 and P701.
Contacts 7 and 12 of S704A.
Meter M701 and R701.
Contacts 12
Terminal Z
Terminal V

72. % MOD Position
(fig. 22)

a. When METER

and 7 of S704B.
of P701 and J7.
of J1 and P101to R121.

switch S704 is in the
% MOD position, meter M701 indicates the
percentage of modulation imposed on
transmitter driver V105 and transmitter
power amplifier V106. METER switch S704
connects meter M701 across resistor
R828. Transmitter modulator cathode cur-
rent flowing through tubes V805, V806,
V807, and V808 develops a voltage drop
across resistor R828 that is proportional
to the cathode current. The meter reading
provides an indication of transmitter mod-
ulator output because it is proportional to
the voltage drop across R828.

b. When switch S704 is in the % MOD po-
sition, resistor R828 shunts the meter



through the following terminals and switch
contacts:

73.

(1) Grounded contact 6 to 12 of S704A.
(2) Meter M701 and R701.
(3) Contacts 12 and 6 of S704B.
(4) Terminal B of P701 and J7.
(5) Terminal M of J8 and P801.

LINE V Position
(fig. 22)

a. When METER switch S704 is in the
LINE V position on the front panel of Re-
ceiver Transmitter RT-323/VRC-24
meter M701 measures the 26.4-volt dc line
supplying power to Radio Set AN/VRC-24.
When METER switch S704 is in the LINE V
position on the front panel of Receiver-
Transmitter RT-441/TRC-68, meter M701
measures the 26.4 volts dc supplied to the
POWER lamp on Power Supply PP-1494/U
and the front panel dial lamps and tr re-
lays in Receiver-Transmitter RT-441/
TRC-68. A midscale meter reading cor-
responds to 26.4 volts dc on both rt units.

b. When switch S704 is in the LINE V
position, resistor R703 is connected in
series with the meter circuit. The meter
circuit shunts the 26.4 source through the
following terminals and switch contacts:

(1)
(2)
(3)
(4)

(5)

(6)

Grounded contact 5 to 12 of S704A.
Meter M701 and R701.
Contacts 12 and 5 of S704B.
Resistor R703 and terminal Y of
P701 and J7.
For Radio Set AN/TRC-68, the path
to 26.4 volts is completed through
terminal E of P1.
For Radio Set AN/VRC-24, the path
to 26.4 volts is completed through
terminal J of J10.

c. Resistor R704 and R716 function as
a meter shunt when S704 is in the LINE V
position.

74. LOW B+ Position
(fig. 22)

a. When METER switch S704 is in the
LOW B+ position, meter M701 measures
the +125 volts dc supplied by either the
dynamotor (part of AN/VRC-24) or the
power supply (part of the AN/TRC-68).
METER switch S704 connects meter M701

across resistor R708. Resistors R708 and
R706 are a voltage divider connected in
series with the +125 volts dc line to ground.
A portion of the +125 volts dc is dropped
across resistor R708 and is used for meas-
urement. A midscale meter reading cor-
responds to +125 volts dc.

b. When switch S704 is in the LOW B+
position, resist or R708 shunts M701
through contacts 4-12 of S704A and con-
tacts 12-4 of S704B.

c. In Radio Set AN/TRC-68, the voltage
divider (R706 and R708) is returned to
+125 volts through terminal K of P701 and
J7, and through terminal P of J15, terminal
K and R of P2, E of J15, and P of P1.

d. In Radio Set AN/VRC-24, the voltage
divider (R706 and R708) is returned to +125
volts through terminal K of P701 and J7,
and through terminal P of J15 and P2, ter-
minal T of P2 and J15, and terminal H of
J14.

75. HIGH B+ Position
(fig.22)

a. When METER switch S704 is in the
HIGH B+ position, Meter M701 measures
the +300 volts dc supplied by either the
dynamotor (part of AN/VRC-24) or the
power supply (part of AN/TRC-68). METER
switch S704 connects meter M701 across
resistor R707. Resistors R707 and R705
form a voltage divider which is connected
in series from the +300 volts dc line to
ground. A portion of the +300 volts dc is
dropped across R707 and is used for mea-
surement. A midscale meter reading cor-
responds to +300 volts dc.

b. When switch S704 is in the HIGH B+
position, resistor R707 shunts M701
through contacts 3-12 of S704A and con-
tacts 12-3 of S704B.

c. In Radio Set AN/TRC-68, the voltage
divider (R707 and R705) is returned to
+300 volts through fuse F701, terminal C
of P701 and J7, and terminal N of P1. When
Radio Set AN/VRC-24 is used, the voltage
divider path to +300 volts is similar, ex-
cept that it is routed through terminal V
of J15, terminals V and X of P2, terminal
X of J15, and F of J10.
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76. S-METER Position
(fig. 22)

When METER switch S704 is in the S-
METER position, meter M701 indicates
the strength of the received signal. METER
switch S704A connects the negative side of
meter M701 to resistor R308, which is a
part of the cathode bias circuit for the sec-
ond if .  amplifier V302. METER switch
S704B connects the positive side of meter

M701 to the junction of voltage divider re-
sistors R704 and R716. When no received
signal, the voltage across R716 cancels
the effect of the voltage drop across re-
sistor R308 and M701 indicates no in-
put. When a signal is received, avc action
reduces the current through the second if.
amplifier V302. This reduces the voltage
drop across resistor R308 and results in
a meter reading that is proportional to the
amplitude of the received signal.
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Figure 22. Metering circuits, schematic diagram.







Section Ill. B+ AND BIAS DISTRIBUTION

77. +300-Volt Distribution
(fig. 23)

Receiver-Transmitter RT-323/VRC-24
is supplied with +300 volts dc from Dyna-
motor DY-151/U through terminal F of
jack J10. The +300-volt dc filter circuit
is contained within the relay subunit. Re-
ceiver-Transmitter RT-441/TRC-68 is
supplied with +300 volts dc by Power Sup-
ply PP-1494/U through terminal N of rear
plug P1. The +300-volt dc filter circuit is
contained within the power supply. These
are the only differences in the +300-volt
distribution circuits. The +300-volt dis-
tribution circuits on receive and on trans-
mit are described in a and b below.

a. Receive.
(1)

(2)

Both +300-volt dc inputs are con-
nected through +300-volt fuse F701
to high-voltage relay K2. In Re-
ceiver-Transmitter RT-441/TRC-
68, the +300-volt supply is applied
through P1-N, FL13, J15-R,
through plug P2, and returned to
J15-U, J7-C, P701-C, to fuse F701.
Fuse F701 is a 30-ampere fuse in
this set and is used only to com-
plete the circuit. The protective
fuse (F1806) is located in Power
Supply PP-1494/U (fig. 29). In Re-
ceiver-Transmitter RT-323/VRC-
24, the +300-volt input is applied
through J10-F, J7-C, P701-C to
fuse F701, a 1/2-ampere fuse.
On receive, relay K2 is deen-
ergized, contacts 5 and 6 are open,
and the +300-volt input is dropped
to approximately +270 volts dc by
resistor R3. The +270 volts dc is
applied to the plates of broadband
cathode follower V802A, second
receiver audio amplifier V804, and
receiver output amplifier tubes
V805, V806, V807, and V808. Mod-
ulated B+ is supplied to the plate
of power amplifier V106. Screen
voltage to V106 is removed on re-
ceive. The 270 volts dc is also sup-
plied to plate pin 6 of V801 through

the coil of squelch relay K801, con-
tacts 2-3 of K1, and contacts 6-16
of K802.

b. Transmit. On transmit, high-voltage
relay K2 is energized, closing contacts 5
and 6. Resistor R3 is shorted out and +300
volts is supplied to the plates of tubes V804
through V808. Contacts 3 and 4 of high-
voltage relay close, and the modulated B+
tapped off the primary of T802 (terminal
2) is applied to the plate of transmitter
driver V105 and the screen grid of power
amplifier V106. Plate voltage is removed
from the broadband cathode follower V802A
when contacts 6 and 16 of relay K802 open.

78. Low B+ Distribution
(fig. 23)

Receiver-Transmitter RT-323/VRC-24
is supplied with +125 volts dc from Dyna-
motor DY-151/U through terminal K of
jack J10. The +125 volts is routed through
fuse F702 and the filter subunit and applie
to terminal P of J15 for distribution. Re
ceiver-Transmitter RT-441/TRC-68 is
supplied +125 volts from Power Supply PP-
1494/U through rear terminal P of plug
P1 and FL29. This voltage is already fil-
tered and is applied directly to terminal P
of jack J15 when plug P2 is reversed.
a. Receive. On receive, the following

stages receive plate and/or screen volt-
age from the +125-volt dc supply.

(1)

(2)

(3)

(4)

(5)

(6)

First and second rf amplifiers V102
and V103, and first receiver mixer
V104.
All stages of the uhf injection sys-
tem subunit, V201 through V205.
First and second if. amplifiers
V301 and V302, second receiver
mixer V303, and second oscillator
V305.
Third receiver mixer V401A and
third oscillator V401B.
500-kc amplifiers V501 through
V504.
Audio preamplifier V803 and the
screen grids of receiver output
amplifier V805, V806, B807, and
V808.





b. Transmit. On transmit, tr relay K601
operates (para 82b) and contacts 12-20 of
relay K601 open. This removes the +125-
volt dc supply to the 500-kc if. amplifier
stages, V501 through V503, first audio
amplifier V504, and second receiver mixer
V303. Contacts 1 and 20 of relay K601 close
and supply +125 volts dc to first trans-
mitter mixer V304, second transmitter
mixer V101, and the screen grid of trans-
mitter power amplifier V106. Resistor
R616 and capacitor C1 lengthen the decay
time for the low B+, which reduces the
transient produced by the change in cur-
rent through transformer T801 when the
rt unit is switched from transmit to re-
ceive. Tr relay contacts 7 and 16 of re-
lay K601 close and short-circuit resistor
R602, which raises the plate voltage sup-
plied to third rf amplifier V104.

79. Bias Voltage Distribution
(fig. 23)

a. Receiver-Transmitter RT-323/VRC-
24 is supplied -30 volts dc volts from Dyna-
motor DY-151/U through terminal M of
jack J10. Receiver-Transmitter RT-441/

TRC-68 is supplied -30 volts dc from
Power Supply PP-1494/U through terminal
Z of plug P1 and FL27. A negative volt-
age is tapped off the parallel combination
of resistors R711, R712, and R717 in series
with R715 and applied to the if. avc gate
CR504. Resistor R711 controls the squelch
threshold adjustment.

b. Approximately 6 volts negative bias
is tapped off voltage divider resistors
R605, R619, R617, and R618, at the junc-
tion of resistors R605 and R619, and ap-
plied to the control grids of V805, V806,
V807, and V808 through the secondary of
T801 (fig. 14). The -30-volt bias supply
also supplies energizing voltage to the
carbon microphones. The cathode of de-
tector diode CR 501 is biased with +5.6
volts dc on receive, +70 volts dc on trans-
mit, and +45 volts dc when the frequency
selector is running. Transmitter power
amplifier V106 is protected by a fixed
bias applied to the control grid through
relay subunit terminal W of plug P602,
jack terminal W of J14, terminal T of
jack J1, terminal T of plug P101, resis-
tors R109, R108, and coil L114.

Section IV. POWER CONTROL CIRCUITS

80. Radio Set AN/VRC-24, Power Control
(fig. 24)

Radio Set AN/VRC-24 is powered by a
26.4-volt dc vehicle battery connected to
the positive and negative terminals of
terminal board TB1703. The 26.4-volt

(2)

dc input is applied to Dynamotor DY-151/
U, which supplies the operating voltages
to the radio set and to the filament cir-
cuits, through power relay K3.

a. POWER ON Control.
(1) The negative terminal of terminal

board TB1703 is grounded. The
positive terminal is connected
through terminal 35 of TB1702 and
fuse F704 to contacts 1 and through
silicon rectifier CR1 to terminal
6 of relay K3. Silicon rectifier CR1
protects the equipment in case the
battery polarity is reversed; since

it will not conduct when a negative
voltage is applied to the anode, the
equipment cannot be turned on when
the polarity of the battery voltage
is reversed.
When the POWER control (S701)
on the rt unit or POWER control
(S1505) on the Radio Set Control
C-1439/U is momentarily turned to
the ON position, contact 5 of power
relay K3 is grounded and power re-
lay K3 is energized. Holding con-
tacts 2 and 3 of K3 close and com-
plete a groundpath through resistor
R2 to contact 5 of K3, so that when
when the POWER control is re-
leased, relay K3 remains ener-
gized. Relay contacts 1 and 4 of K3
close to apply the +26.4 volts dc to
the dynamotor, the filament cir-
cuits, the dc case blower, the pilot
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lamp on Radio Set Control C-1439/
U, and the dial lamps on the front
panel.

b. POWER OFF Control. When the
POWER control (S701) on the rt unit or
POWER control (S1505) on Radio Set Con-
trol C-1439/U is momentatily turned to the
OFF position, the positive terminal of
TB1703 is connected to both sides of the
power relay K3 coil (contacts 5 and 6).
The equal voltage across the coil reduces
the current flow to zero and the relay is
deenergized. Relay contacts 1 and 4 open
and remove the +26.4-volt dc supplied to
the dynamotor, dc case blower, filament
and the light circuits. Relay contacts 2-3
open to break the ground return for K3.
Resistor R2 prevents a direct short cir-
cuit across the vehicle battery.

81. Radio Set AN/TRC-68 Power Control
(fig. 25)

Radio Set AN/TRC-68 is powered by a
115- or 230-volt, 50-60 cps, ac source,
applied to the primary windings of trans-
formers T1801, T1802, and T1803 (fig.
29). Transformer T1803 is energized
whenever the equipment is connected to
the primary power source. A full-wave
rectifier consisting of CR1813, CR1814,
CR1815, and CR1816, across the secondary
of transformer T1803, produces +26.4
volts dc.
a. POWER ON Control. When the front

panel or the C-1439/U POWER control,

S701 or S1505, is momentarily turned to
the ON position, contact X1 of power re-
lay K1801 is grounded and the relay is
energized. Contacts A1 and A2, B1 and
B2, and D1 and D2 of K1801 close and
connect the 115/230-volt ac source to the
transformer T1801 and T1802 primary
windings (fig. 29). In addition, holding con-
tacts C1 and C2 complete a path to ground
for relay coil X1 through resistor R1803
so that when the POWER control is re-
leased, relay K1801 remains energized.
The holding ground circuit is routed
through the ac case blower plugs H and F
of P1401 and the Centrifugal Fan HD-
390/U plugs P1051-D and P1051-A so that
the radio set will not operate unless these
blowers are connected.

b. POWER OFF Control. When the front
panel or the C-1439/U POWER control,
S701 or S1505, is momentarily turned to
the OFF position, the +26.4 volts dc ap-
plied to contact X2 of relay K1801 is also
applied to contact X1. The relay coil is
short-circuited and relay K1801 is deen-
ergized. All the relay contacts open and
remove the 115/230 volts ac input from
the primary windings of transformers
T1801 and T1802. Resistor R1803 pre-
vents a direct short circuit across the
bridge rectifier circuit on the secondary
of transformer T1803 until relay contacts
C1 and C2 release. The primary of trans-
former T1803 is connected through fuse
F1801 and terminals 13 and 14 of P1801
(fig. 29) to the ac power input at all times.



Figure 24. Radio Set AN/VRC-24, power control, schematic diagram.



Figure 25. Radio Set AN/TRC-68, power control, schematic diagram.

CONTROL AND FREQUENCY SELECTION CIRCUITS Section V.

82. Push-to-Talk Circuit b. Energizing Tr Relays.
(1) Tr relay K601 is energized by

26.4 volts from Dynamotor DY-
151/U (AN/VRC-24) or PP-1494
(AN/TRC-68) when NOR-BB switch
S801 is in the NOR position. The
push-to-talk switch completes the
ground circuit to relay K6-1 and
the relay operates.

(2) Tr relay K601 can be operated from
Radio Set Control C-1439/U only
when radio-interphone switch
S1504 is on the RAD or RAD-INT

5 1

(fig. 26)

a. General. The rt unit functions as a
receiver in standby operation. When the
push-to-talk switch of Microphone M-29A/
U (RT-323/VRC-24) or Handset H-33/PT
(RT-441/TRC-68) is pressed, or when a
a retransmit ground is supplied from the
AN/GRC-3 through -8 equipment, the rt
unit functions as a transmitter. The push-
to-talk circuit receives 26.4 volts dc from
the broadband encoder supply when NOR-
BB switch S801 is on the BB position.
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position. While the frequency se-
lector is running, K601 cannot be
operated from any position because
relay K1204 (fig. 27) supplies +26.4
volts dc to energize relay K1. Work
relay K1 energizes and opens con-
tacts 6 and 7 of K1, thereby inter-
rupting the ground return for relay
K601. Relay K1 prevents trans-
mission whi1e the rt unit is
channeling from one frequency to
another.

(3) When relay K601 operates, con-
tacts 5-15 and 3-13 of relay K601
close. Contacts 5-15 complete the
26.4 volts dc circuit to relay K602,
antenna relay K101, injection relay
K102, tr relay K401, tr relay K802,
and high-voltage relay K2, Con-
tacts 3 and 13 of K601 ground the
if. avc bus.

(4) When NOR-BB switch S801 is in the
BB position and the tr relays are
energized, contacts 3 and 5 of relay
K602 close and supply an encoder
keying ground to the broadband en-
coder from contacts 4 and 5 of NOR-
BB switch S801A.

83. Local Channel Selection
(fig. 27)

a. Channel Selection Function. Any one
of 19 preset channels can be selected from
the front panel of the rt unit by turning
CHAN SEL selector switch S705 to the de-
sired channel. When the CHAN SEL switch
is turned, terminal 2 of channel selector
automatic position relay K1204 is
grounded through contacts 1 and 2 of S705C,
local-seeking switch S1205, and switch
S705B. (In figure 27, local-seeking switch
S1205 is shown in the position to which it
will be advanced after the channel selec-
tion sequence  ( b below) is completed. Just
before switch S1205 was advanced to this
position, the ground return path for K1204
was through contacts 8 and 5 of S1205 front,
and 5 and 7 of S705B). When relay K1204 is
energized, the following sequence occurs:

(1) Contacts 3 and 5 of K1204 open.
This action removes the 26.4 volts
dc supply from 10.0-, 1.0-, and

0.l-mc automatic positioner re-
lays K1201, K1202, and K1203.

(2) Contacts 3 and 4 of K1204 close.
This action applies +26.4 volts dc to
tuning motor B1201. The pawl lifts
from the detent wheel associated
with B1201, permitting it to run.

(3) Motor B1201 drives the channel in-
dicator wheel, the preset channel
memory drum, and the local and
remote switches S1205 and S1206.
Although motor B1201 is physically
connected to the 10-mc, 1.0-mc,
and 0.l-mc detent wheels through a
slip-clutch arrangement, these
wheels do not turn at this time be-
cause they are locked by pawls that
slip into the detent wheels when-
ever the associated relay is deen-
ergized.

(4) Local-seeking switch S1205,
ganged to the preset channel mem-
ory drum, turns until the rotor
finds the one position that opens the
ground path to terminal 2 of relay
K1204. When S1205 reaches this
position, relay K1204 denergizes
and drops the pawl into the detent
wheel which prevents further rota-
tion of the preset channel memory
drum and the local- and remote-
seeking switches S1205, and S1206.

(5) When relay K1204 deenergizes,
contacts 3 and 5 of K1204 close and
and the +26.4 volts dc supply is
removed from tuning motor B1201
and applied to the coils of the
10.0-mc, 1.0-mc and 0.1-mc re-
lays K1201, K1202, and K1203.

b. Operation of 10-Mc Automatic Posi-
tioner. Assume that the preset frequency
for channel 19 is 376.3 mc. The left pin
(first pin counting from the left (TM 11-
5820-222-10) of the preset channel mem-
ory drum selects the first digit of the
preset channel frequency. This pin opens
one of the two normally closed contacts
of switch S1210A. The left-center pin (sec-
ond pin from the left) of the preset channel
memory drum selects the second digit of
the preset channel frequency. This pin
opens one of the 10 normally closed con-
tacts of switch S1210B. These two switches
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control the selection of the first two digits
as follows:

(1) The 10.0-mc automatic positioner
relay, K1201, is controlled by the
settings of switches S1210A and
S1210B. These switch settings are,
in turn, controlled by the pin set-
tings on the preset channel mem-
ory drum. In this case, channel 19
is preset to 376.3 mc and the 10.0-
mc seeking switch (fig. 27) is
shown at rest in the 370.0-mc po-
sition. If this switch is in any other
position at the time channel 19 is
selected, the ground circuit to re-
lay K1201 is completed and relay
K1201 energizes.

(2) When relay K1201 energizes, con-
tacts 3 and 4 close; this applies
+26.4 volts to tuning motor B1201.
Relay K1201 also lifts the pawl
from the detent wheel, which al-
lows tuning motor B1201 to drive
the 10.0-mc automatic positioner
through a slip-clutch arrangement.
The tuning motor B1201 continues
to drive the automatic positioner
until the rotor contact of S1201
makes with ungrounded contact 37.
Relay K1201 denergizes, releases
the pawl which falls into a detent
on the 10-mc wheel, and thus pre-
vents further rotation of the posi-
tioning wheel.

(3) Note that several switch positions
of the 10-mc seeking switch S1201
are tied together; for example,
switch contacts 22 and 32, 23 and
33, 24 and 34, etc. In the example
shown in figure 27, neither con-
tact 27 nor 37 is grounded through
switch S1210B. To prevent switch
S1201 from stopping at contact 27
when 37 is selected, phasing switch
S1202 rear returns terminal 2 of
K1201 to ground when seeking
switch S1201 arrives at contact 27.

(4) The action of phasing switch S1202
rear is controlled by switch
S1210A. When 370.0 mc is selected
S1210 can select either a 2 or a
3 for the first digit. In this case, the
left pin opens the switch that cor-

responds to a 3. Switch S1202 ro-
tates at one-half the speed of S1201
because of a 2:1 gear reduction. At
the time that the rotor contact on
S1201 makes contact with un-
grounded contact 27, the rotor con-
tact of S1202 makes contact with
switch contact 2 which is returned
to ground through S1210A. This ac-
tion grounds terminal 2 of K1201,
which keeps the relay energized,
and switch S1201 continues to be
driven by B1201 until the rotor con-
tact of S1201 lines up with contact
37, which is ungrounded. Similarly,
if 270.0 mc was the selected fre-
quency, switch S1202 rear would
provide a ground return (through
contacts 4 and 17) for K1201 when
switch S1201 made contact with
ungrounded contact 37.

(5) Switch S1202 front is a blanking
switch that grounds terminal 2 of

of K1201 when the uhf tuning ele-
ments are tuned below 225.0 mc.
During the blanked alternation of
the tuning cycle, the tuning ele-
ments are returned to the 399.9-
mc position.

c. Operation of 1-Mc Automatic Posi-
tioner.

(1) The right center pin (third pin,
counting from the left; (TM 11-
5820-222-10) ) of the preset chan-
nel memory drum closes one of
the 10 normally open contacts of
switch S1210C. The closed con-
tact represents the third digit of
the preset channel frequency. In
the example shown in figure 27,
the channel 19 preset frequency
is 376.3 and contact 6 of S1201C
is closed by the right center pin
of the preset channel memory
drum. If the 1.0-mc automatic po-
sitioner is not in the 6-mc position,
contact 6 of switch S1210C com-
pletes the ground circuit to relay
K1202 through 1.0-mc seeking-
switch contacts S1203 and wiper
contact A.

(2) When relay K1202 energizes, +26.4
volts dc is supplied to tuning motor
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(3)

B1201 through closed contacts 3
and 4 of relay K1202. The relay
also lifts the pawl from the detent
wheel, which allows the tuning mo-
tor to drive the l.0-mc automatic
positioner through a slip clutch.
The l.0-mc seeking switch, S1203,
ganged to the 1.0-mc automatic po-
sitioner, rotates until the detent
reaches position 6. The ground cir-
cuit to relay K1202 is then opened,
and the relay deenergizes and
drops the pawl into the detent wheel,
which prevents further rotation of
the indicator, detent wheels, and
the l.0-mc seeking switch.
If the 1.0-mc seeking switch has
previously been set to a position
lower than 6, it rotates counter-
clockwise through positions 0 and
9 to reach position 6. At this in-
stant, the detent on the rear wafer
of S1203 momentarily grounds the
10.0-mc automatic positioner re-
lay K1201 through switch contact
B of S1203 rear. This allows time
for the 10.0-mc automatic posi-
tioner to recycle to tune the uhf
tuning elements to the higher fre-
quency setting:

d. Operation of 0.1-MC Positions. The
right pin of the preset channel memory
drum closes one of the 10 normally open
contacts of switch S1210D to control the
selection of the fourth digit of the preset
channel frequency. Selection of this digit
is similar to the selection of the third
digit ( c above).

Note. Once the preset chanel memory drum
reaches the selected channel and the +26.4 volts
is supplied to the 10.0-, the 1.0-, and the 0.1-mc
automatic positioner relays K1201, K1202, and
K1203, selection of the individual digits of the pre-
set channel occurs simultaneously. Tuning motor
B1201 drives the automatic positioner systems
through slip clutches that permit the motor to run
when any or all of the automatic positioners are at
rest.

84. Remote Channel Selection
(fig. 27)

a. When CHAN SEL selector switch S705
is on the REMOTE PRESET position, con-

tacts 2 and 3 of S705C are closed by a cam,
and contacts 1 and 2 of S705C are opened.
Thus, control of the frequency selector
system is transferred from the CHAN SEL
selector switch on the front panel to the
CHANNEL selector switch, S1503, located
on Radio Set Control C-1439/U.

b. The ground circuit to channel selector
automatic positioner relay K1204 is com-
pleted through contacts 6 and 8 of remote-
seeking switch S1206 and contacts 6 and 7
of CHANNEL selector switch S1503 front.
This causes tuning motor B1201 to drive
the preset channel memory drum and
remote-seeking switch S1206 until there-
mote-seeking switch reaches the channel
position selected by the CHANNEL switch
that opens the ground circuit to relay
K1204. Channel frequency selection is ac-
complished from the remote position in the
same manner as described for local chan-
nel selection (para 83).

85. Manual Frequency Selection
(fig. 28)

When CHAN SEL switch S705 is turned
to the MANUAL position, any one of the
1,750 channel frequencies can be selected
by physically positioning the MANUAL
FREQUENCY TENS, UNITS and TENTHS
controls S706, S707, and S708.

a. When S705 is turned to MANUAL, the
preset channel memory drum rotates to
position M. In this position, a nylon bar
opens all contacts on switches S1210A
and S1210B (fig. 27). Switch contacts on
switches S1210C and S1210D are normally
open (fig. 27). Switch S705A is operated
by a cam to connect TENS switch S706 to
10.0-mc seeking switch S1201 in place of
switches S1210A and S1210B. The wafers
of the TENS, UNITS and TENTHS switches,
S706, S707 and S708, are grounded through
switch contacts S705A-20, -21, -24, and
-26.

Note. Figure 28 shows only the wiring required
to manually select frequencies of 220.0, 238.6,
320.0 and 338.6 mc. The controls and switches
are shown in the 220.0-mc position. For this ex-
ample, assume that the MANUAL FREQUENCY
controls are changed from 220.0 mc to 238.6 mc.
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b. When the MANUAL FREQUENCY
TENS control is turned from 22 to 23, the
following sequence occurs:

(1)

(2)

The ground circuit to the 10.0-
mc automatic positioner relay
K1201 is completed through con-
tacts A and 22 of the 10.0-mc seek-
ing switch contacts S1201, contacts
9 and 10 of CHAN SEL selector
switch contacts S705A, contacts
22, 32, and F of TENS switch S706,
and contacts 20 and 21 of CHAN
SEL selector switch S705A. All
other contacts of S1201, except
contacts 23 and 33, are also
grounded through similar circuits
not shown on the simplified
schematic.
Relay K1201 energizes and causes
the 10.0-mc automatic positioner
to operate as described in para-
graph 83 b. Switch S1201, ganged to
the 10.0-mc automatic positioner,
rotates counterclockwise until the
rotor contact reaches contact 23.
Although contact 33 (180° from
contact 23) is also ungrounded,
relay K1201 is kept energized dur-
ing that phase of the cycle by the
ground circuit through phasing and
blanking switch contacts 7 and 17 of
of S1202 and contacts C and F of the
TENS switch. Similarly, if the
TENS control S706 were set to 33,
the 10.0-mc seeking-switch detent
would not stop at position 23. Dur-
ing that phase of the 10.0-mc seek-
ing-switch cycle, the ground cir-
cuit to relay K1201 would be
completed through contacts 2 and
17 of S1202 and contacts G and F
of S706 front.

C. When UNITS switch S707 is turned to
8, the sequence described in (1) and (2)
below occurs :

(1)

(2)
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The ground circuit to the 1.0-mc
automatic positioner relay K1202
is completed through contacts A
and 8 of S1203 and 8 and 12 of S707.
Switch S1203 is ganged to the 1.0-
mc automatic positioner and ro-
tates until the detent reached
position 8 and opens the ground cir-

cuit. As the rear wafer of S1203
rotates from 0 to 9, the front wafer
detent supplies a momentary
ground to relay K1201 through con-
tact B of S1203, which causes the
10.0-mc automatic positioner to
recycle.

(3) TENTHS switch S708 controls the
.l-mc automatic positioner in the
same manner as the UNITS switch
controls the 1.0-mc automatic
positioner. Relay K1203 is kept
energized by the ground circuit
through contacts A and .6 of switch
S1204 and contacts .6 and 12 of S708
until the .1-mc seeking switch de-
tent reached the .6 position.

86. Automatic Positioner Functions

a. The 18-position, 10.0-mc automatic
positioner controls the rotation of the
tuning shaft within the uhf injection sys-
tem subunit. When the tuning shaft turns,
it changes the positions of the crystal and
coil switches, S201 and S202 (fig. 6), the
variable capacitors and the tuning coils t
tune the radio set to the selected frequency.
The 10.0-mc automatic positioner tunes the
uhf injection system from 200 to 370 mc in
10.0-mc steps.

b. The 10-position, 1.0-mc automatic
positioner controls the rotation of one of
the tuning shafts within the first if. ampli-
fier subunit. This tuning shaft is coupled to
second oscillator crystal switches S301
and S302 and tuning coil L310 (fig. 9). When
it turns, the tuning shaft changes the posi-
tions of the crystal switches and the tuning
coil to tune the output of the second oscil-
lator from 17.0 to 26.0 mc in 1.0-mc steps.

c. The 10-position, 0.1-mc automatic
positioner controls the rotation of the
tuning shaft within the second if. subunit.
This tuning shaft is coupled to third oscil-
lator crystal selector switches S401 and
S402 (fig. 10), and the tuning coils within
bandpass filters Z401, Z402, and Z403
(fig. 10). When the shaft turns, the output
of the third oscillator, V401B, and the
bandpass filters Z401, Z402, and Z403 is
changed from 3.0 to 3.9 mc in 0.1-m
steps.



Figure 28. Manual frequency selector circuits, schematic diagram.
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d. The outputs of the 10-position, 1.0-mc
and 0.1-mc automatic positioners are
combined through a gear train to control
the rotation of a second tuning shaft within
the first if. amplifier. This shaft is coupled
to the tuning coils of if. coil assemblies
2301 through 2306 (fig. 8). Because the
.1-mc automatic positioner turns 10 times
for each revolution of the 1.0-mc automatic
positioner, the turning shaft can be ac-
curately turned to 100 positions in incre-
ments of 0.1-mc, which enables the tuning

coils to be tuned from 20.0 to 29.9 mc.
0.1-mc steps.

e. The outputs of all three automatic
positioners are combined by a gear train to
control the rotation of the tuning shaft with-
in the rf and power amplifier subunit. Par-
allel-tuned tank circuits Z101, Z103, Z105,
Z106, and Z107 and cavity resonator Z108
(fig. 5 and 19) are tuned from 399.9 to
225.0 mc, in 0.1-mc steps, by the rotation
of the 1,800-position tuning shaft.

Section VI. POWER SUPPLIES AND MINOR COMPONENTS

87. Power Supply PP-1494/U
(fig. 29)

Power Supply PP-1494/U operates on
115/230 volts ac, 50/60 cps, and supplies
operating voltages for Receiver-Trans-
miter RT-441/TRC-68.

a. Ac power is applied to power supply
input terminals 13 and 14 of plug 1801.
When the ac power source voltage is 115
volts switch S1803 is positioned as shown,
and 115 volts ac is applied across the pri-
mary windings (1-2 and 3-4) of trans-
former T1803 in parallel. When S1803
switch is in the 230-volt position, the pri-
mary windings are in series and 115 volts
ac is applied across each winding. Switches
S1801 and S1802 perform the same function
for T1801 and T1802. The primary of T1803
is connected to the ac power cord at all
times.

b. Fuse F1801 is either 3- or 5-ampere,
depending on whether the source voltage is
230 or 115 volts ac. Fuse F1804 protects
the primary winding of transformer T1803.
A full-wave rectifier circuit, which con-
sists of diodes CR1813, CR1814, CR1815,
and CR1816, rectifies the output of trans-
former T1803 and applies +26.7 volts
across relay K1081. When relay K1801
is energized (para 81), contacts B1 and
B2 and A1 and A2 close and the ac power
source is applied to the primary wind-
ings of transformers T1801 and T1802.
Contacts D1 and D2 of K1801 close
and complete the ac circuit to the case

blower. Fuse F1802 protects the pri-
mary windings of transformer T1801;
it is either a 1-1/2- or 3-ampere fuse,
depending on whether the operating voltage
is 230 or 115 volts ac. Fuse F1803 pro-
tects the primary windings of trans-
former T1802 and is either a 3/4- or a
1-1/2-ampere fuse.

c. A full-wave rectifier, which con-
sists of diodes CR1801, CR1802, CR1803
and CR1804, is connected across sec
ondary winding terminals 5 and 6 of
transformer T1801. This circuit pro-
vides +300 volts dc for the transmitter
tubes and is protected by fuse F1806.
Filtering is provided by reactors L1801
and L1802 and capacitor C1801. Capac-
itor C1802 is an additional filter in the
+300-volt line. Diode CR1817, connected
across L1802, is a transient suppressor,
and resistors R1801, R1802, R1804, and
R1805 are bleeder resistors to ground.

d. A full-wave rectifier, which con-
sists of diodes CR1805, CR1806, CR1807,
and CR1808, is connected across sec-
ondary terminals 7 and 8 of transformer
T1801. This circuit provides +26.4 volts
dc for the RT-441/TRC-68 and is protected
by fuse F1805. When this voltage is sup-
plied, POWER indicator lamp I1801 lights.

e. Ac filament voltage is supplied to the
RT-441/TRC-68 from secondary taps 8, 9,
10, and 11 of transformer T1802. Full
wave rectifier, CR1809, CR1810, CR1811
and CR1812, is connected across trans-
former T1802 secondary terminals 5 and
This circuit provides 115 volts dc across
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bleeder resistor R1806 and terminals 10
and 12 of P1801. Resistive networks with-
in the RT-441/TRC-68 form a voltage di-
vider circuit that provides +125 volts from
terminal 10 of P1801 to ground and -30
volts from terminal 12 of P1801 to ground.
This circuit is protected by fuse F1807.
Filtering is provided by reactors L1803
and L1804 and capacitors C1804 and C1805.
Capacitor C1803 and coil L1803, connected
in parallel, present a high impedance to the
120-cps components of the full-wave recti-
fier output, for improved filtering action.

88. Radio Set Control C-1439/U
(fig. 30)

Radio Set Control C-1439/U permits
remote control and operation of Receiver-
Transmitter Group OA-2648/VRC-24 or
OA-2649/TRC-68. The push-to-talk cir-
cuits of associated communication equip-
ment such as Radio Set AN/GRC-3 through
-8 can also be controlled from this unit.
a. The C-1439/U contains controls that

duplicate the function of similar controls
on the front panel of the rt unit. The func-
tion of CHANNEL selector switch, S1503
is covered in paragraph 84. The functions
of SQUELCH control R1501, SQUELCH
DISABLE PUSH switch S1501, SQUELCH
OFF switch S1502, and CALL LIGHT lamp
I1501, are covered in paragraph 42. The
function of POWER control S1505 is
covered in paragraphs 80 and 81. The
PHONE VOLUME and the SPEAKER VOL-
UME controls, which consist of resistors
R1502 and R1506, and resistors R1503 and
R1504, control the headset and speaker
audio levels at terminals A and L, respec-
tively, of AUDIO jacks J1502 and J1503.
Both volume control circuits are similar
to the front panel volume control circuits
(para 45).

b. When the C-1439/U is used with
Receiver-Transmitter Group OA-2648/
VRC-24, a pilot lamp I1502 is connected
as shown in figure 24. When the C-1439/
U is used with Receiver-Transmitter
Group OA-2649/TRC-68, the pilot lamp is
connected through rt case wiring to
POWER indicator lamp I1801 (fig. 29).

c. When control C-1439/U is used as

part of a communication system that con-
sists of Receiver-Transmitter Group OA-
2648/VRC-24 and Radio Set AN/GRC-5,
radio interphone switch S1504 functions
as follows:

(1)

(2)

(3)

On the RAD INT position, the radio
interphone switch connects AN/
VRC-24 and AN/GRC-5 headset
(through contacts 4 and 1 of S1504B
rear) and speaker (through con-
tacts 8 and 5 of S1504B rear) audio
to terminal A and L on AUDIO jacks
J1502 and J1503. In this position,
push-to-talk transmission is per-
mitted on Radio Set AN/VRC-24
and the AF Amplifier AM-65/GRC
(part of the AN/GRC3-8 series)
interphone amplifier through con-
tacts 9 and 12 of S1504B rear and
contacts 4 and 1 of S1504A.
On the INT position, switch S1504
applies RT-323/VRC-24 and AN/
GRC-5 headset and speaker audio
to AUDIO jacks J1502 and J1503
in the manner described in (1)
above (except that contacts 3, 7,
and 11 of S1504B rear make con-
tact). In this position, the switch
permits push-to-talk transmission
on Radio Set AN/GRC-5 interphone
only.
In the RAD position, switch S1504
applies only RT-323/VRC-24 audio
output to AUDIO jacks J1502 and
J1503. The headset and speaker
audio input terminals to the rt unit
are terminals J and F of J1501.
Microphone audio and push-to-talk
control circuits are switched to
ouput terminals a and U of J1501,
and transmission on Radio Set
AN/VRC-24 only is permitted.

d. When the C-1439/U is used with Re-
ceiver-Transmitter Group OA-2649/TRC-
68, or when the retransmit cable used with
Radio Set AN/VRC-24, Special Purpose
Cable Assembly CX-4498/U, is not con-
nected to the AN/GRC-5 equipment, radio
interphone switch S1504 functions as fol-
lows:

(1) On the RAD INT position, radio
interphone switch S1504 switches
the headset and speaker output
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(2)

(3)

terminals A and L of AUDIO jacks
J1502 and J1503 to input terminal
T of J1501. Because this terminal
is connected only to terminal L of
AUXILIARY jack J1403 (fig. 34),
no audio is available. However, this
switch position permits push-to-
talk transmission on Receiver-
Transmitter RT-323/VRC-24 or
RT-441/TRC-68.
On the INT position, radio inter-
phone switch S1504 prevents trans-
mission or reception at control
C-1439/U. All audio circuits are
connected through terminals R,
S, and T on jack J1501 to AUXIL-
IARY jack J1403, terminals B, K
and L, (fig. 34) or terminals
TB1701-16 and -17 and terminal
TB1702-20 (fig. 46).
On the RAD position, radio inter-
phone switch S1504 functions as
described in c (3) above.

89. Centrifugal Fan HD-390/U
(fig. 31)

Centrifugal Fan HD-390/U (part of the
AN/TRC-68) consists of three blowers that
provide forced air cooling for the mod-
ulator and transmitter power amplifier
stages and circulate cooling air through the
rt unit chassis. The blowers are driven by
a single-phase ac induction motor, B1051,
which operates on 115 volts ac, 50/65 cps.
Capacitor C1051 provides starting torque
for the motor. Input power is supplied
through terminals C and E of plug P1051.
Plug terminals A and D are jumpered to
provide a ground circuit to power supply
relay K1801 (fig. 25). Thus, the rt unit will
not remain on when POWER control switch
S701 is released, unless plug P1051 is
properly connected to jack J10 of the RT-
441/TRC-68.

90. Dynamotor DY-151/U
(fig. 32)

a. Dynamotor DY-151/U provides dc
plate, screen grid, and bias voltages for
Receiver-Transmitter RT-323/VRC-24.
The low-voltages commutator is driven
from a 26.4-volt storage battery source.

The low-voltage commutator drives two
high-voltage commutators which provide
operating voltages to the rt unit. The out-
put of the +300-volt commutator is applied
to terminal F of plug P1001. The electrical
noise from the 300 -volt commutator is fil-
tered by capacitor C1003 and filter
FL1003.

b. The output of the 170-volt commutator
is applied to terminals M and K of plug
P1001. The load across terminals M and
K functions as a voltage divider to ground.
The voltage from terminal K to ground is
+140 volts dc and the voltage from terminal
M to ground is -30 volts dc. The electrical
noise from the 170 -volt commutator is
filtered by capacitor C1002 and filters
FL1001 and FL1002. The voltage on ter-
minal K is filtered in the relay subunit
(fig. 23). Under operating conditions, the
output voltage at terminal K drops to +125
volts dc.

c. Dynamotor DY-151/U also includes
transmitter modulator blower B1003,
dynamotor and radio set blower B10002,
and transmitter power amplifier blower
B1001. These blowers supply forced air
cooling to the rt unit. Terminals A, B,
and D of plug P1001 are grounded and are
in the holding ground circuit to power re-
lay K3 (fig. 24). The rt unit will not remain
on when POWER control switch S701 is
released, unless dynamotor plug P1001
is properly connected to jack J10.

91. Case Blowers
a. Receiver-Transmitter Case CY-2557

VRC-24 and Blower B1401 (fig. 33). This
case contains a blower that circulates
cooling air through the ducts between the
inner and outer walls of the case. The
blower is driven by series-wound dc motor
B1401, which operates from the storage
battery source, 26.4 volts dc. Input power
is supplied through terminals A and B of
plug P1401, which mate with jack terminals
A and B of jack J1702 on Mounting MT-
1436/U. Filter FL1401 isolates electrical
noise from blower motor B1401 from the
main dc input supply.

b. Receiver-Transmitter Case CY-
2712/TRC-68 and Blower (fig. 34). This
case contains a blower that circulates
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cooling air through the ducts between the are jumpered to complete the holding
inner and outer walls of the case. The ground circuit to power supply relay K180
blower is driven by a single-phase ac in- (fig. 25). The rt unit case blower plug
duction motor that operates on 115 volts P1401 must be properly connected to jack
ac, 60 cps. Input power is supplied through J1407, otherwise the rt unit will not re-
terminals D and E of plug P1401. Capacitor main on after POWER control S701 is re-
C1401 provides starting torque for the leased (fig. 25).
motor. Terminals F and H of plug P1401

Figure 31. Centrifugal Fan HD-390/U, schematic diagram.



Figure 32. Dynamotor DY-151/U, schematic diagram.



Figure 33. Receiver-Transmitter Case CY-2557/VRC-24, schematic diagram.
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CHAPTER 5
TROUBLESHOOTING

Note. Troubleshooting in this chapter is performed at 3rd echelon unless otherwise noted.

Section I. GENERAL TROUBLESHOOTING PROCEDURES

92. General
The field and depot maintenance proce-

dures in this manual supplement the pro-
cedures described in the organizational
maintenance manual. The systematic trou-
bleshooting procedure, which begins with
the operational and sectionalization checks
that can be performed at an organizational
level, is carried to a higher level in this
portion of the manual. Section II of this
chapter provides information for trouble-
shooting when the radio set is used for
retransmission purposes or with the
broadband equipment. Section III provides
information for troubleshooting the rt unit
and the radio set control.

93. Organization of Troubleshooting
Procedures

a. General. The first step in servicing
a defective radio set is to sectionalize the
fault. Sectionalization means tracing the
fault to a subunit, the main frame, or the
radio set control. The second step is to
localize the fault. Localization means
tracing the fault to a stage or area within
a subunit or the main frame. The third
step is to isolate the trouble to the defec-
tive part or parts. Some faults, such as
burned-out resistors, arcing, cold solder
joints, unsoldered joints, broken wires,
and shorted transformers can often be lo-
cated by sight, smell, and hearing. The
majority of faults must be isolated by
checking voltages and resistances.

b. Sectionalization. Listed below is a
group of tests arranged to aid in trouble-
shooting a defective radio set. Radio Set
AN/VRC-24 consists of the rt unit, RT-
323/VRC-24 case, Radio Set Control C-
1439/U, Mounting MT-1436/U, and inter-
connecting cables. Radio Set AN/TRC-68
consists of the rt unit, Radio Set Control

C-1439/U, AN/TRC-68 case, power sup-
ply, and interconnecting cables. Spare
subunits (when available) may be substi-
tuted for subunits which are suspected of
having defects.

(1)

(2)

Visual inspection. The purpose of
visual inspection is to locate faults
without testing or measuring cir-
cuits. All meter readings, or other
visual signs, such as broken or
burned-out electron tubes, plugs,
relays, resistors, or capacitors
should be observed and an attempt
made to sectionalize the fault to a
particular subunit or to the main
frame.
Operational tests. Operational
tests frequently indicate the gen-
eral location of trouble. In many
instances, the tests will help in
determining the exact nature of
the fault. Use the equipment per-
formance checklist (TM 11-5820-
222-20). Additional opera-
tional tests are given in paragraphs
95 and 96.

c. Localization. The tests listed below
will aid in localizing the trouble. Use
the following methods for localizing trou-
ble.

(1)

(2)

Troubleshooting charts. The trou-
ble symptoms listed in the charts
(para 95, 96, 97, and 99) will aid in
sectionalizing and localizing trou-
ble to a subunit, the main frame,
interconnecting cables, or Radio
Set Control C-1439/U.
Sensitivity checks. The sensitivity
checks given in paragraph 103 en-
able the repairman to localize a
trouble quickly to a stage. A signal
generator, audio oscillator, and
oscilloscope are used in signal
substitution procedures
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(3) Intermittent troubles. If intermit- associated technical manuals are also
tent troubles are present, they may
often be made to appear by tapping
or jarring the equipment. Check the
wiring and connections to the sub-
units of the radio set.

d. Voltage and Resistance Measure-
ments. Voltage and resistance measure-
ment tests can be made by the use of
adapter sockets for all vacuum tubes ex-
cept V104, V105, and V106. Remove the
screws (1) (fig. 68); remove the cover
plates to gain access to V104, V105, and
V106 (fig. 70). Figure 83 shows the sub-
unit locations. Use the voltage and resist-
ance diagrams (fig. 84 through 89) to find
the normal readings for the rt unit, and
compare them with the readings taken.

94. Test Equipment Required

The following chart lists the test equip-
ment required for troubleshooting Radio
Sets AN/VRC-24 and AN/TRC-68. The

listed.

Test equipment

Multimeter TS-352/U . . . . . . . . . . .
Electron Tube Test Set TV-7/U . . .

Electron Tube Test Set TV-2/U . . .
Audio Oscillator TS-382A/U . . . . . .
Signal Generator TS-497A/URR . . .
Frequency Meter AN/URM-79. . . . .
Frequency Meter AN/URM-80 . . . . .
Frequency Meter AN/URM-81 . . . . .
Analyzer, Spectrum TS-723A/U . . .
Frequency Meter AN/URM-32 . . . .
Oscilloscope AN/USM-50 . . . . . . . .
Radio Frequency Wattmeter AN/

URM-43A.
R.F. Signal Generator Set AN/

URM-25D.
Electronic Voltmeter ME-30B/U . .

Frequency Meter AN/USM-26 . . . . .
Attenuator, Variable CN-318/U.
Linear Detector, Hewlitt Packard

Model 420A or equivalent.
Multimeter ME-26 B/U . . . . . . . . . . .

Technical manual

TM 11-5527
TM 11-6625-274-

12
TM-2661
TM 11-2684A
TM 11-5030
TM 11-5094
TM 11-5095
TM 11-5096
TM 11-5097
TM 11-5120
TM 11-5129
TM 11-5133

TM 11-5551-D

TM 11-6625-
320-12

TM 11-5057

TM 11-6625-
200-12

Section II. SYSTEM APPLICATION TROUBLESHOOTING

95. Defective Retransmission Operation
With Radio Sets AN/GRC-3 Through

or remote cable. Use figure 35 as a guide
in troubleshooting the retransmission cir-

AN/GRC-8 cuits.
a. General. When Radio Set AN/VRC-

24 operates normally on transmit and b. Conditions for Tests. With the equip-

receive for local and remote positions (and ment connected for normal operation as

the AN/GRC-3 through AN/GRC-8 oper- shown in TM 11-5820-222-10, perform all

ates normally as a separate radio set), checks outlined in the following chart to

failure to retransmit may be caused by a sectionalize trouble to the faulty unit.

faulty CX-4498/U, faulty rt unit, faulty c. Retransmission Troubleshoot-
MT-1436/U, Radio Set Control C-1439/U, ing Chart (fig. 35).

Item

1

2

Indication

Signal received on the AN/
VRC-24 (VRC-24 CALL
LIGHT on and signal
heard in headset or
speaker), but RT-66/
GRC, RT-67/GRC, or
RT-68/GRC transmitter
not keyed.

AN/GRC-5 transmitter does
not modulate on retrans-
mit function. (No AN/
VRC-24 fixed level audio
output present.)

Probable trouble

Faulty wire in, or connector
on, CX-4498/U.

Faulty wiring in the MT-
1436/U, rt unit main
frame, or audio amplifier
modulator, or faulty R814.

Defective wiring in MT-1436/
U, main frame, or relay
unit; defective R615 or
FL26.

Procedure

Remove rear cover on MT-1436/U (fig.
46) and check continuity.

Make resistance and continuity measure-
ments to isolate trouble in faulty audio
amplifier modulator subunit.

Check resistance and continuity in main
frame or Mounting MT-1436/U (fig.
35, 126).

Remove rear cover on MT-1436/U (fig.
46) and check continuity.

Make resistance and continuity measure-
ments to isolate trouble in relay sub-
unit (fig. 66 and 67 and para 113).
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Item Procedure

3

4

5

6

7

Indication

NO AM-65/GRC interphone
control from C-1439/U.

No AM-65/GRC interphone
audio at C-1439/U.

No interphone input from
AM-65/GRC amplifier
when speaking into
microphone at C-1439/
U.

AN/VRC-24 does not key
on retransmit.

AN/VRC-24 does not
modulate on retransmit.

Probable trouble

Faulty C-1439/U wiring; re-
mote cable; MT-1436/U
wiring; CX-4498/U.

Refer to item 3 . . . . . . . . . .

Refer to item 3. . . . . . . . . .

Faulty wiring in MT-1436/
U or CX-4498/U.

Refer to item 6 . . . . . . . . . .

Make resistance and continuity checks
to isolate trouble in main frame (fig.
127).

Check C-1439/U for proper position of
controls.

Make resistance and continuity measure-
ments to isolate trouble to faulty wiring
in C-1439/U (fig. 30 and 35).

Check continuity and resistance from re-
mote cable connector through MT-1436/
U and CX-4498/U to isolate faulty
wiring.

Refer to item 3.

Refer to item 3.

Check resistance and continuity (fig.
126).

Refer to item 6.

96. Defective Broadband Operation tor, 500-kc if. amplifier, front panel, or
relay subunit. Faulty main frame wiring

a. General. With the rt unit operating can also be the trouble. Use figure 36 as a
normally with the broadband switch at guide in troubleshooting the broadband
NOR, subunits in the rt unit that may be circuits.
faulty, causing defective broadband oper- b. Broadband Operation Troubleshoot-
ation, are the audio amplifier and modula- ing Chart (fig. 36).

Item

1

2

3

Indication

No audio output at BROAD
BAND connector terminal
E of J704 (encoded re-
ceive).

No speaker or headset out-
put when decoded signal
is coupled to BROAD
BAND connector terminal
A of J704 (decoded receive
af input).

AN/VRC-24 will not key . . . .

Probable trouble

Faulty V802 or associated
circuit components, or
500-kc if. subunit ex-
tended range output cir-
cuit components.

Faulty main frame or front
panel wiring.

Faulty audio amplifier mod-
lator wiring or associated
component.

Refer to last paragraph of
item 1.

No relay voltage at BROAD
BAND connector terminal
H of J704 (broadband key-
ing voltage).

Faulty wiring in audio ampli-
fier modulator subunit.

Faulty front panel or main
frame wiring.

Procedure

Isolate trouble to audio amplifier modu-
lator or 500-kc if. subunit by resist-
ance and continuity measurements (or
replace V802) to isolate trouble (fig.
88).

Remove front panel (para 117) and make
continuity and resistance measurements
to isolate faulty wiring.

Check V803 and circuit components by
stage gain measurements (para 100).
Make resistance and continuity meas-
urements to isolate fault in defective
subunit.

Refer to last paragraph of item 1.

Check voltage from external source and
correct abnormal condition.

Check subunit by continuity and resist-
ance measurement (fig. 88).

Remove front panel (para 117) and make
continuity and resistance measure-
ments to isolate faulty wiring (fig.
127).
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Item Indication Probable trouble Procedure

4

5

6

No microphone audio at
coder (no audio output
at BROAD BAND con-
nector terminal F of
J704, microphone af
output).

No modulation of carrier
when encoded signal is
present at BROAD BAND
connector terminal B or
J704 (encoded transmit-
ter af input).

Coder keying line not
grounded (terminal C of
J704 BROAD BAND con-
nector, coder keying).

Refer to last two probable
troubles in item 3.

Refer to last two probable
troubles in item 3.

Faulty wiring or relay K602
in relay subunit.

Refer to item 4 . . . . . . . . . . .

Refer to item 3.

Refer to item 3.

Check by relay subunit continuity meas-
urements (fig. 36).

Refer to item 3.
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TM 5820-222-35-77

Figure 35. Retransmission circuits, schematic diagram.
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TM 5820-222-35-77

Figure 36. Broadband operation, schematic diagram.

Section III. UNIT TROUBLESHOOTING

97. Checking Filament B+, and Bias (TM 11-5820-222-20).
Circuits for Short Circuits (2) For the B+ or bias short-circuit

a. When to Check. When any of the fol- tests, disconnect P1001 (AN/VRC-
lowing conditions apply, check for short 24) or P1051 (AN/TRC-68) (fig. 83).
circuits and clear the troubles before (3) For filament short circuit tests:
applying power. (a)

(1)

/

(2)

When the rt unit is being serviced
apart from other units of Radio Set
AN/VRC-24 or AN/TRC-68 and the
defect is unknown.
When blown fuses are reported (b)
from the operational tests. (c)

b. Conditions for Tests. Prepare for
short-circuit tests as follows: (d)

Disconnect plugs P1201, P101,
P301, P201, P401, P501, P801,
and P1001 for the AN/VRC-24, or
P1051 for the AN/TRC-68 (fig.
83).
Remove the dial lamps.
Turn the SQUELCH control to
OFF.
Remove all tubes except V106.

(1) Remove the rt unit from its case c. Measurements. Make the resistance
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measurements indicated in the following indicated in the Normal indication column,
charts in the Point of measurement col- make the additional checks outlined under
umn. If abnormal results are obtained, as Isolating procedure.

Point of measurement Normal Indication Isolating procedure

Terminal E of P1 to ground. . . .
Terminal S of P1 to ground . . . .
Terminal T of P1 to ground. . . .
Terminal U of P1  to ground . . . .
Terminal D of J1 to ground . . . .
Terminal J of J1 to ground . . . .
Terminal H of J8 to ground . . . .
Terminal K of J8 to ground . . . .
Terminal J of J8 to ground. . . .
P401 (3.0-3.9 mc if. subunit), pin

F or C to ground.
P501 (500-kc if. subunit), pins C,

D, and H to ground.
P301 (first if.), pins C, D, E, and

J to ground.
P201 (uhf injection subunit), pins

C, D, and F to ground.
P801 (audio amplifier and modula-

tor subunit), pins C, D, H, J,
and K to ground.

P101 (rf end power amplifier sub-
unit), pin J to ground.

Pin B to ground . . . . . . . . . .

Filament abort-circuit tests (fig. 37)

Approximately 6,000 ohms . . . . .
Infinite resistance . . . . . . . . .
Infinite resistance . . . . . . . . .
Infinite resistance . . . . . . . . . . . . . .
Infinite resistance . . . . . . . . .
Infinite resistance . . . . . . . . .
Infinite resistance . . . . . . . . .
Infinite resistance . . . . . . . . .
Infinite resistance . . . . . . . . .
Infinite resistance . . . . . . . . .

Infinite resistance . . . . . . . . .

Infinite resistance . . . . . . . . .

Infinite resistance . . . . . . . . .

Infinite resistance . . . . . . . . .

Infinite resistance . . . . . . . . .

Approximately 5 ohms . . . . . . .

Disconnect P2, front panel (para 117),
wires from rear plug filters, or
wires from tie points E1 through E5
as necessary to isolate trouble to
faulty circuit (fig. 47).
Note. To reach rear plug filters FL22 through

FL25 and FL15, remove rear cover on filters
(fig. 48). The filter locations are silk-screened
on the cover.

Make continuity checks to isolate
trouble for each item listed in this
chart.

Point of measurement Normal indications Isolating procedure

300V B+ short-circuit test (fig. 23)

Terminal H of P1 . . . . . . . . . . . . . .

Terminal H of P1 with P501 disconnected . .

Terminal H of P1 with P501 and P801
disconnected.

Terminal H of P1 with P501, P801, and
P101  disconnected.

Terminal H of P1 with P501, P801, P101,
and relay subunit removed.

Terminal H of P1 with P501, P801, P101,
disconnected and relay subunit and front
panel removed.

30K ohms . . . . . .

30K ohms . . . . . .

570K ohms . . . . .

570K ohms . . . . .

1 megohm . . . . .

Infinite resistance .

If resistance is lower than 30K ohms,
proceed with 300V B+ short-circuit tests.

If resistance is now 30K ohms, remove 500-
kc if. amplifier subunit (para 111) and
check plate and screen grid circuit com-
ponents (fig. 59, 60, and 61).

If resistance is now 570K ohms, remove
audio amplifier and modulator subunit
(para 112) and check plate and screen grid
circuit components (fig. 76, 77, and 78).

If resistance is now 570K ohms, remove rf
and power amplifier subunit (para 107) and
check C133 (fig. 69), Z108 (fig. 74), the
plate circuit of V106, plate circuit compo-
nents of V105 (fig. 70).

If resistance is now 1 megohm, check relay
subunit capacitors C606 through C609
(fig. 67).

If resistance is now infinite, check front
panel resistors R705 and R707 (fig. 49).

If resistance is not infinite, check
FL13, FL35 (fig. 48), and associated
main frame wiring (fig. 127).
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Point of m e a s u r e m e n t Normal indications Isolating procedure

Terminal P of P1 (fig. 48). . . . . . . . . .

Terminal P of P1 with P101 disconnected
(fig. 83, right side view).

Terminal P of P1 with P101, and P201
disconnected (fig. 83, left side view).

Terminal P of P1 with P101, P201, and
P501 disconnected (fig. 83, bottom view).

Terminal P of P1 with P101, P201, P501,
and P304 disconnected (fig. 83, right
side view).

Terminal P of P1 with P101, P201, P501,
P304, and P401 disconnected (fig. 83,
right side view).

Terminal P of P1 with P101, P201, P501,
P304, P401, and P801 disconnected (fig.
83, left side view).

Terminal P of P1 with P101, P201, P501,
P304, P401, P801, and P301 disconnected
(fig. 83, right side view).

125V B+ short-circuit test (fig. 23)

22K ohms . . . . . .

22K ohms . . . . . .

22K ohms . . . . . .

25K ohms . . . . . .

25K ohms. . . . . .

30K ohms . . . . . .

50K ohms . . . . . .

500K ohms. . . . .

Bias short-circuit test (fig. 23)

If resistance is less than 22K ohms, proceed
with 125V B+ short-circuit tests.

If resistance is now 22K ohms, remove rf
and power amplifier subunit (para 107) and
check plate circuit components of V101,
V102, and V103 (68 through 75).

If resistance is now 22K ohms, remove uhf
injection subunit (para 108) and check plate
circuit components of V201 through V205
(fig. 53, 54, and 55).

If resistance is now 25K ohms, remove
500-kc if. amplifier (subunit (para 111))
and check plate and screen circuits of
V501 through V504 (fig. 59, 60, and 61).

If resistance is now 25K ohms, the fault
is in the plate or screen circuit of V303
in the first if. amplifier subunit (fig.
62, 63, and 64).

If resistance is now 30K ohms, remove
3.0- to 3.9 if. subunit (para 110) and
check plate circuit components of V401
(fig. 56, 57, and 58).

If resistance is now 50K ohms, remove
audio amplifier and modulator subunit
(para 112) and check plate and screen
components of V803, V805, V806, V807,
and V808 (fig. 76, 77, and 78).

If resistance is now 500K ohms, remove
first if. amplifier subunit (para 109) and
check plate and screen circuit components
of V301, V302, V304, and plate circuit
components of V305.

If removal of first if. amplifier subunit does
not cause an increase to 500K ohms,
remove relay subunit (para 113) and check
associated circuit component.

If resistance still does not increase to 500K
ohms, remove front panel (para 117),
check F702 fuseholder (fig. 49), and main
frame wiring (fig. 127).

Terminal Z of P1 . . . . . . . . . . . . . . .

Terminal Z of P1 with P101 disconnected . .

Terminal Z of P1 with P101, and P801
disconnected,

Terminal Z of P1 with P101, and P801
disconnected and relay subunit removed
(para 113).

Terminal Z of P1 with P101, P801, and
P501 disconnected and relay subunit
removed.

239 ohms. . . . . . . .

239 ohms. . . . . .

239 ohms . . . . . .

22K ohms . . . . . .

22K ohms . . . . . .

If resistance is lower than 239 ohms,
proceed with bias short-circuit tests.

If resistance is now 239 ohms, remove rf
and power amplifier subunit (para 107)
and check R109, R108, C146, and L114
(fig. 68 through 75).

If resistance is now 239 ohms, remove
audio amplifier and modulator subunit
(para 112) and check T801 and grid
circuit wiring of V805 through V808 (fig.
76, 77, and 78).

If resistance is now 22K ohms, check
C610, C611, C612, and associated bias
circuit components in relay subunit
(fig. 67).

If resistance is now 22K ohms, remove
500-kc amplifier and check R531 and
associated circuit component (fig. 59,
60, and 61).

77



Point of measurement Normal indications Isolating procedure

Bias short-circuit test (fig. 23)-Continued

Terminal Z of P1 with P101, P801, and
P501 disconnected and relay subunit
and front panel removed (para 113, 117).

Infinite resistance If the resistance is now infinite, check
R711, R712, R715, and R717, and front
panel circuit components.

If resistance is not infinite, check FL27
(fig. 48) and main frame wiring
(fig. 127).
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98. Test Setup
(fig. 38)

Bench tests of Radio Sets AN/VRC-
24 and AN/TRC-68 require connections to
an external power source and to various
test equipments.
a. Power Source Required. The external

power source must be connected to the rt
unit for all dynamic-servicing procedures.
Measure and adjust the input voltage to ob-
tain a value as close as possible to the in-
put voltage specified for normal operation
of the radio set.

(1) Radio Set AN/VRC-24 requires a
26.4-volt dc source capable of pro-
viding 300 watts.

(2) Radio Set AN/TRC-68 requires a
115- or 230-volt, 50/60-cps, 1-
phase ac source capable of pro-
viding 300 watts.

b. Test Equipment Connections. Test
equipment connections vary for each of the
troubleshooting tests and are described in
the paragraph covering each test. Re-
ceiver-Transmitters RT-323/VRC-24 and
RT-441/TRC-68 can be removed from
their respective cases for testing under
operating conditions (TM 11-5820-222-
20). After removing the rt unit, connect
Electrical Special Purpose Cable Assem-
bly CX-4884/U between rear plug P1 and
the mating connector (jack J1701 on Mount-
ing MT-1436/U or Jack J1401 on Receiver-
Transmitter Case CY-2712/TRC-68).
Connect an audio test box, described in
paragraph 128c, to either of the front panel
AUDIO jacks to aid in making audio output
measurements.

Caution: Before performing any test
procedures requiring transmitter opera-
tion, be sure Signal Generator TS-497/
URR is disconnected from the ANT jack

and Radio Frequency Wattmeter AN/URM-
43A or the antenna  iS connected to the ANT
jack.

99. Troubleshooting Radio Sets AN/VRC-24
and AN/TRC-68

a. General. The troubleshooting chart
below is divided as follows:

(1)

(2)

(3)

(4)

Subparagraph c is for the power
supply and power circuits, OA-
2649/TRC-68.
Subparagraph d is for the power
supply and power circuits, OA-
2648/VRC-24.
Subparagraph e is for the rt unit of
both radio sets.
Subparagraph f is for Radio Set
Control C-1439/U.

b. Use of Troubleshooting Chart. This
chart is designed to supplement the tests
detailed in the equipment performance
checklist (TM 11-5820-222-20). If pre-
vious tests have resulted in a symptom
that indicates the use of a particular sub-
paragraph (a above), go directly to that
subparagraph. When using the AN/TRC-
68 with Radio Set Control C-1439/U, and
location of trouble is unknown, disconnect
the CX-4882/U from, the remote recep-
tacle at the rear of the AN/TRC-68 case.
If the radio set now operates normally,
go directly to subparagraph f of the trou-
bleshooting chart.

Caution: If operational symptoms are
not known, or they indicate the possibility
of short circuits within the radio set, make
the short-circuit tests (para 97) before
applying power to the radio set.

c. Troubleshooting Chart for OA-2649/
TRC-68, Power Supply and Power Cir-
cuits (fig. 39-43).

Item

1

80

Indication

AN/TRC-68 will not turn
on.

Probable trouble

Faulty circuit wiring in power
supply, AN/TRC-68 case
CY-2712/TRC-68, main
frame, or front panel.
Faulty K1801, CR1813,
CR1814, CR1815, CR1816,
T1803, S1803, or S701.

Procedure

Remove Power Supply PP-1494/U and
rt unit (TM 11-5820-222-20). Check
circuit resistance and continuity to
isolate trouble (fig. 25 and 29). If
necessary, remove front panel (para
117).



 para 117

 fig. 126

 fig. 25

 fig. 25

 fig. 25

 fig. 25

 fig. 29

 fig. 23

 fig. 29

 fig. 29

 fig. 29

 para 117

d. Troubleshooting Chart for OA-2648/VRC-24, Power Supply and Power Circuits
(fig. 24).
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 para 114

 fig. 32

 fig. 47

 fig. 32

 fig. 47

 para 105

 fig. 27

 para 117

e. Troubleshooting Chart for Rt Unit.
(1) RT unit (fig. 128).
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 paragraph 126

 paragraph 126

 fig. 13

 fig. 13

 fig. 49

 fig. 13

 fig. 13

 fig. 13

 para 112

 fig. 13

 fig. 47

 fig. 13

 fig. 13

 para 100

(2) Receiver (fig. 128).
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 para 112

 fig. 88
 fig. 23

 para 101

 para 103

 fig. 22

 para 117

 fig. 83

 para 101

 para 140

 fig. 23

 para 116

 fig. 23

 para 103

 para 101

 fig. 15

 fig. 47

 fig. 15

 para 103

 para 101
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 fig. 13

 para 117

 fig. 13

 fig. 76
 fig. 13

 para 112

 fig. 76

 fig. 84

 para 101

 fig. 13

 paragraph 141

 fig. 15

 fig. 88

 para 112

 fig. 23
 fig. 88

 para 152

 para 100

 fig. 23

 fig. 88

 para 100

 para 139

 fig. 88
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 fig. 81

 fig. 79

 fig. 69

 para 137

 para 125

 fig. 23

 para 137

 fig. 70

 fig. 14

 para 112

 fig. 26

 fig. 48

 fig. 26

 fig. 13

 para 112

 (TM 11-5820-222-20).

(3) Transmitter (fig. 128).
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 fig. 13

 fig. 76

 fig. 76

 paragraph 138

 fig. 22

 para 102

 para 117

 TM 11-5820-222-20

 fig. 72

 paragraph 126

 para 137

 (TM 11-5820-222-20)

 para 137

 para 154

 fig. 23

 fig. 48

 fig. 56

 para 137

 fig. 74

 fig. 113

 para 102
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 fig. 123

 fig. 122

 fig. 30

 fig. 27

 para 117

 fig. 30

 fig. 47

 para 105

 fig. 25

 fig. 24

 para 114

 paragraph 138

 fig. 82

f. Troubleshooting Chart Using Radio Set Control C-1439/U (fig. 30).

Note: Use the information in this subparagraph only when it is known that operation of the rt unit from the local
position is normal.

8 8



 fig. 30

 fig. 13

 fig. 13

 fig. 83

 fig. 82

 fig. 30

 fig. 30

 fig. 82

 fig. 13

 fig. 122

 fig. 30

 fig. 25

 fig. 24

 (fig. 30).



TM 5820-222-35-81

Figure 38. Troubleshooting test setup.
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 TM 5820-222-35-38

TM 5820 -222 -35 -37

Figure 39. Power Supply PP-1494/U, top view.

Figure 40. Power Supply PP-1494/U, bottom and front view.
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T M  5 8 2 0 - 2 2 2 - 3 5 - 3 9

Figure 41. Power Supply PP-1494/U, bottom view.

T M 5 8 2 0 - 2 2 2 - 3 5 - 8

Figure 42. Centrifugal Fan HD-390/U, side view.



 TM 5820-222-35-53

T M 5 8 2 0 - 2 2 2 - 3 5 - 2

Figure 43. Receiver-Transmitter Case CY-2712/TRC-68, front view, ac case blower connected.

Figure 44. Receiver-Transmitter Case CY-2557/VRC–24 blower, bottom view.
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Figure 45. Dynamotor DY-151/U, side view.
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T M 5 8 2 0 - 2 2 2 - 3 5 - 4

Figure 46. Mounting MT-1436/U, rear view, terminal box, cover removed.

9 5



TM 5820-222-35-43

Figure 47. Main frame, right side view.
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Figure 48.

T M 5 8 2 0 - 2 2 2 - 3 5 - 4 3
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Figure 49. Receiver-transmitter unit front panel, rear view.
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TM5820-222-38-4 

F i g u r e  5 0 .  F i r s t  o s c i l l a t o r ,  c r y s t a l  c o v e r  r e m o v e d .



Figure 51. First oscillator, left side view.
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TM5820-222-35-11

Figure 52. First oscillator, right side view.

T M 5 8 2 0 - 2 2 2 - 3 5 - 2 8

Figure 53. Uhf injection subunit, top view.



 TM 5820-222-35-29

Figure 54. Uhf injection subunit, bottom view, first oscillator assembly folded out.

Figure 55. Uhf injection subunit, left side view, tube chassis folded out.
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Figure 56. 3.0- to 3.9 mc if. subunit, topview, crystal cover removed.

Figure 57. 3.0- to 3.9 mc if. subunit, front view, crystal cover removed.
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TM 5820-222-35-14

Figure 58.  3.0 to 3.9 mc i f .  subunit ,  bottom view.

Figure 59. 500-kc if. subunit, top view.
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Figure 60. 500-kc if. amplifier subunit, bottom view, outer side of detector plate.
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TM5820-222-35-17

Figure 61. 500-kc if. amplifier subunit, bottom view, inner side of detector plate.
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Figure 62. First if. amplifier subunit, top view.

Figure 63. First if. amplifier subunit, front view,
crystal cover removed.
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Figure 64. First if. amplifier subunit, bottom and left side view
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TM 5820-222-35-21

Figure 65. First if. amplifier subunit, bottom view.

TM 5820-222-36-22

Figure 66. Relay and subunit, top view, relay terminal board exposed, Z601
removed.

1 0 9



 TM 5820-222-35-23

 TM 5820-222-35-94

Figure 67. Relay subunit, top view.

Figure 68. Rf and power amplifier subunit, left side view.
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Figure 69. Rf and power amplifier subunit, right side view.
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 TM 5820-222-35-96

Figure 70. Rf and power amplifier subunit, covers removed.
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 TM 5820-222-35-97

 TM 5820-222-35-98

Figure 71. Rf and power amplifier subunit, tube chassis, bottom view.

Figure 72. Rf and power amplifier subunit, top view.
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TM 5820-222-35-100

TM 5820-222-35-99

Figure 73. Rf and power amplifier subunit, tube chassis removed, power amplifier folded out.

Figure 74. Rf and power amplifier subunit, bottom view cover plates removed.
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Figure 75. Rf and power amplifier subunit, tube chassis removed, power amplifier folded out.

Figure 76. Audio amplifier and modulator subunit, top view.
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Figure 77. Audio amplifier and modulator subunit, bottom view, inner sides of terminal boards.

Figure 78. Audio amplifier and modulator subunit, bottom view, outer sides of terminal boards.
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TM5820 -222 -35 -34

Figure 79. 500-kc if. filter and low pass filter, side view.

Figure  80. Directional coupler, side view.

TM5820-222-35-35
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TM 5820-222-35-36

Figure 81. Directional coupler, rear view.
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TM 5820-222-35-1

Figure 82. Radio Set Control C-1439/U, rear view, cover removed.
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 TM 5820-222-35-153

Figure 83. Location chart for subunits, subunit connectors, and subunit retaining hardware.
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Figure 84.

 TM-5820-222-35-104
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 TM 5820-222-35-113

Figure 85.



 TM 5820-222-35-114

Figure 86.
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 TM 5820-222-35-115

Figure 87. 3.0- to 3.9 mc if. subunit, tube socket voltage-resistance diagram.
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 TM 5820-222-35-116

Figure 88. Audio amplifier and modulator subunit, tube socket voltage-resistance diagram.
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 TM 5820-222-35-117

F i g u r e  8 9 .  F i r s t  i f .  a m p l i f i e r  s u b u n i t ,  t u b e  s o c k e t  v o l t a g e - r e s i s t a n c e  d i a g r a m .

126



100. Audio Stage Gain on Receive

The voltage measurements listed in the
following chart will aid in locating a faulty
stage or circuit component in the audio
amplifier and modulator subunit. Operate
Radio Set AN/VRC-24 or AN/TRC-68 on
normal receive. Turn the SQUELCH con-
trol on the front panel to OFF. Use a vari-
able autotransformer and the ME-30/U to
obtain 115 (or 230) volts ac input to Radio
Set AN/TRC-68, or use a potentiometer
and Multimeter ME-26/U to obtain 26.4
volts dc input to Radio Set AN/VRC-24;
then, connect the audio test box (para 128)
and the ME-30/U to either front panel
AUDIO jack (fig. 38). Connect the volt-
meter leads and a 600-ohm load across
the SPEAKER and AF OUTPUT RETURN
terminals. (Connect oscilloscope AN/
USM-50 across these terminals to check
for spurious noise voltages.) Use Audio
Oscillator TS-382/U and inject a 1,000-cps
signal to the test points indicated in the
following chart. Adjust the audio voltage
level of the audio oscillator to obtain a
24.5-volt ac indication on the ME-30/U.
If the audio oscillator TS-382/U input re-
quired to obtain a 24.5 volt ac reading is
greater than the input indicated in the fol-
lowing chart, ckeck the circuits and com-
ponents indicated.

Audio  vo l t age
T e s t  p o i n t level (volts dc)

J802 (fig. 76). 0.93

BROADBAND jack 0.042
J704-A (NOR BB
switch S801 in
BB position) (TM
11-5820-222-10).

J506 (fig. 59). 2.3

C h e c k

Audio output cir-
cuits, including
V804, T801, V805,
V806, V807, V808,
and T802 (fig. 14).

Audio input circuits
to V803 and asso-
ciated circuit com-
ponents (fig. 20).

Audio input circuits
to V804, includ-
ing S801 and K801.

plifier, or the 3.0-3.9-mc if. subunits. Op-
erate Radio Set AN/VRC-24 or AN/TRC-
68 on normal receive. Check for proper
input voltages (para 100). Use Multimeter
ME-26/U to measure the voltages at the
test points listed. Voltages listed are for
frequencies in the range of 225.0 to 399.9
mc.

T e s t  p o i n t

J201 (fig. 53)

J202 (fig. 53)

J203 (fig. 53)

J204 (fig. 53)

J106 (fig. 68)

J305 (fig. 62)

J404 (fig. 56)

V o l t a g e
(vo l t s  dc )

-0.8 to -1.7

+0. 38 to 0. 43

+0.8 to 1.1

+1.1 to 2.1

-0.94 to -3.8

-2.0 to -2.6

-7.0 to -12.0

C h e c k

V201 and associated cir-
cuit components.

V202 and associated cir-
cuit components.

V203 and associated cir-
cuit components.

V204 and associated cir-
cuit components.

N o t e .  I f  r ead ing  i s  1 .1  vo l t s
a t  J203  and  J204 ,  t r oub le  i s
i nd i ca t ed  i n  V204 .

V205 and associated cir-
cuit components, or
coaxial cable W4.

V305 and associated cir-
cuit components.

V401 and associated cir-
cuit components.

102. Transmitter Signal Tracing
(fig. 128)

Use the following chart to locate defec-
tive circuits or stages while the radio set
is operating on transmit. Before keying the
transmitter, connect Radio  Frequency
Wattmeter AN/URM-43A to the ANT. jack
on the front panel. Before measuring volt-
ages at the test points indicated, check the
input voltage to the radio set (para 100).
Use Multimeter ME-26/U to measure volt-
ages. Voltages listed in the chart are for
the frequency range from 225.0 to 399.9
mc.

T e s t  p o i n t
V o l t a g e

( v o l t s  d c )

101. Receiver Signal Tracing
(fig. 128)

The voltage measurements listed in the
following chart will aid in locating a mal-
functioning stage or circuit component in
the uhf injection subunit, the first if. am-

J404 (fig. 56)

J402 (fig. 56)

J304 (fig. 62)

J305 (fig. 62)

J301 (fig. 62)

-6 to -12

3 to 3.8

-0.3 to -0.98

-1.4 to -2.6

-1 to -1.5

C h e c k

V401 and third oscilla-
tor circuit components.

V401 or buffer amplifier
circuit components.

Z403, Z402, and Z401
(fig. 56).

V305 or associated cir-
cuit components.

V304 or associated cir-
cuit components.
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 fig. 62

T e s t  p o i n t
V o l t a g e
( v o l t s  d c ) C h e c k

J104 (fig. 74) -0.6 to -2.6

J201 (fig. 53) -0.9 to -1.4

IJ105 (fig. 68) 0 to -0.38

IJ106 (fig. 68) -0.23 to -1.2

J114 (fig. 68)  -4 to -7

J111 (fig. 72) -22 to -40

V301 or associated cir-
cuit components.

V302 or associated circuit
components.

V201 or associated cir-
cuit components.

V101, V102, or associa-
ted circuit components.

V103 or associated cir-
cuit components.

V104 or associated cir-
cuit components.

V105 or associated cir-
cuit components.

103. Sensitivity Checks
(fig. 38 and 83 through 90)

a. Perform the sensitivity checks as
follows:

(1)

(2)

(3)

(4)

Set up the rt unit for normal re-
ceive (SQUELCH control at OFF)
on 399.9 mc. Do not change the
frequency setting during the sensi-
tivity checks.
Check for proper input voltage as
described in paragraph 100.
Connect the audio test box (para
128) to either front panel AUDIO
jack and connect Electronic Volt-
meter ME - 30B/U, Oscilloscope
AN/USM-50, and a 600-ohm load
between the SPEAKER and AF
OUTPUT RETURN terminals of the
audio test box.
Connect the AN/URM-25D to the
test jack indicated in the chart
below. Adjust the signal generator

Test point

J505 (fig. 59)

J503 (fig. 59)

J402 (fig. 56)

Frequency
(mc)

0.5

0.5

0,5

(5)

(6)

to the frequency indicated in the
chart. To perform the sensitivity
checks at the ANT. jack, connect
the TS-497/URR to the ANT. jack
through the 6-db pad supplied with
the TS-497/URR.
Modulate the input frequency 30
percent at 1,000 cps and adjust the
input level to the maximum input
microvolt setting listed in the
chart.
Note the rt unit audio output level

(7)

(in db) as indicated on the ME-30B/
U, and note the AN/URM-25D or
TS-497/URR output in microvolt.
Remove the 1,000 -cps, 30-percent
modulation from the signal gener-
ator output frequency and note the
decrease in rt unit audio output
level (in db). The decrease must be
at least 10 db.

b. The following chart indicates the nor-
mal ranges of signal generator output volt-
age required to obtain a 10-db signal plus
noise-to-noise ratio at each test point. The
input voltage required at each test jack
will vary slightly with each unit. Because
of the difference in power supplies, sep-
arate ranges are listed for the RT-441/
TRC-68 and the RT-323/VRC-24. The in-
put microvolt ranges listed were deter-
mined by measurements made on typical
receiver-transmitter units. When abnor-
mally high or low input voltages are
required to obtain a 10-db signal plus
noise-to-noise ratio, perform the isolating
procedure indicated in the chart to locate
the cause of trouble.

Input microvolts

RT-323/VRC-24

10,000-32,000

10-55

35-80

RT-441/TRC-68

10,000-18,000

10-30

35-60

I s o l a t i n g  p r o c e d u r e

Check V503 and V504 and make
voltage-resistance checks in these
stages, or check detector and noise
limiter circuits to isolate trouble.

Check V501 and V502, and make voltage
resistance measurements to isolate
trouble.

Check 500-kc filter. Check V401 and
make voltage-resistance measurement
to isolate trouble.
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T e s t  p o i n t

J402 (fig. 56)

J303 (fig. 62)

J303 (fig. 62)

J302 (fig. 62)

J301 (fig. 62)

ANT. jack (front panel)
(use TS-497/U)

F r e q u e n c y
( m c )

3.9

3.9

29.9

29.9

29.9

399.9

I n p u t  m i c r o v o l t s

R T - 3 2 3 / V R C - 2 4

35-80

35-100

40-85

20-45

4.5-10

2.5-4.5
(typical)

6 maximum

104. Isolating Trouble

W h e n  t r o u b l e  h a s

Within a Stage

been localized to a
s t a g e ,  u s e  t h e  f o l l o w i n g  t e c h n i q u e s  t o  i s o -
l a t e  t h e  d e f e c t i v e  p a r t .

a .  T e s t  t h e  t u b e  i n v o l v e d  e i t h e r  i n  T u b e
T e s t e r  T V - 7 / U  o r  b y  s u b s t i t u t i n g  a  s i m i -
l a r  t y p e  t u b e  w h i c h  i s  k n o w n  t o  b e  o p e r -
ating normally.

b .  T a k e  v o l t a g e  m e a s u r e m e n t s  a t  t h e
t u b e  s o c k e t s  ( f i g .  8 3  t h r o u g h  8 9 )  t o  i s o l a t e
o p e n  a n d  s h o r t  c i r c u i t s .

c .  I f  v o l t a g e  r e a d i n g s  a r e  a b n o r m a l ,
t a k e  r e s i s t a n c e  r e a d i n g s  ( f i g . 8 3  t h r o u g h
8 9 )  t o  i s o l a t e  o p e n  a n d  s h o r t  c i r c u i t s .  R e f e r
a l s o  t o  t h e  d c  r e s i s t a n c e s  o f  t r a n s f o r m e r s

R T - 4 4 1 / T R C - 6 8

35-60

35-70

38-76

20-38

4-8

2.5-4.5
(typical)

6 maximum

I s o l a t i n g  p r o c e d u r e

Check V401 and make voltage-resis-
tance measurements to isolate
trouble.

Check V303 and make voltage-resis-
tance measurements to isolate
trouble.

Check V305 and make resistance-
voltage measurements to isolate
trouble.

Check V302 and make voltage-
resistance measurements to isolate
trouble.

Check V301 and make voltage-
resistance measurements to isolate
trouble.

Caution: Before keying the trans-
mitter, disconnect the TS-497/URR
and connect the AN/URM-43A to the
ANT jack.

Check bias at J106 (fig. 68 and 85). If
normal, go to transmit operation and
check tuning of rf amplifiers (para
137). Then check V102 and V103 by
substitution. If tubes are good, plug
in test socket adapter and make
voltage-resistance measurements.

If bias at J106 is abnormal, go to
transmit operation and check bias at
J104 (para 97).

If signal is abnormal, trace the uhf
injection subunit (para 97) to
isolate trouble. If bias at J104 is
normal, go to transmit operation.
Check tuning of rf amplifier and
the rf amplifier stages V102, V103
and V104 (para 137).

a n d  r e l a y  c o i l s  i n  p a r a g r a p h  1 0 5 .

d .  I f  s i g n a l s  a r e  w e a k  a n d  a l l c h e c k s
f a i l  t o  i n d i c a t e  a  d e f e c t i v e  p a r t ,  c h e c k  t h e
a l i g n m e n t  ( p a r a  1 2 8  t h r o u g h  1 4 1 ) .

e .  U s e  t h e  p a r t i a l  s c h e m a t i c  d i a g r a m s
t o  c i r c u i t - t r a c e  a n d  i s o l a t e  t h e  f a u l t y  c o m -
p o n e n t .

105. Dc Resistances of Transformers and
Relay Coils

T h e  d c  r e s i s t a n c e s  o f  t h e  t r a n s f o r m e r
w i n d i n g s  a n d  t h e  r e l a y  c o i l s  i n  t h e  r e -
c e i v e r - t r a n s m i t t e r  a r e  l i s t e d  b e l o w .  R e -
l a y  r e s i s t a n c e s  m u s t  b e  m e a s u r e d  w i t h
t h e  r e l a y s  d i s c o n n e c t e d .
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Transformer  or  re lay  coi l

T501

T801

T802

K1
K2
K3
K 1 0 1a

K 1 0 2a

K401
K601
K602
K801
K802
K1201, K1202, K1203, and K1204

T e r m i n a l s

1-4
3-2
1-2
3-4
4-5
1-4
4-5
6-7
7-9

10-11
1,9
1,9

1,5
1,10

14,18

D o  r e s i s t a n c e  ( o h m s )

82
45

2,000
45
47
46

160
45
23
60

237
237
300 ± 30%, 25° C

275
100
525
675
200

14,000
200

20

aK101 and K102 are  wired  in  para l le l .  The  res i s tance  of  the  two re lays  in  para l le l  i s  approximate ly  80  ohms.



CHAPTER 6
REPAIRS AND ALIGNMENT

Note. Procedures in this chapter are performed at 3rd echelon unless, otherwise noted.

Section I. REMOVAL AND REPLACEMENT OF SUBUNITS

106. General Instructions

a. When equipment failure occurs, use
the troubleshooting procedures in chapter
5 to localize the trouble. Check applicable
cables and connectors before attempting
to replace any subunit. Before removing
any subunit, channel the rt unit to 399.9 mc.
At this frequency setting, the frequency
selector tuning shaft couplers are posi-
tioned for easy removal and replacement.

Warning: Turn the POWER control to
OFF before attempting any removal pro-
cedures.

b. To gain access to the subunits, refer
to TM 11-5820-222-20 for removal of the
rt unit from the radio set. The subunits can
be removed from the rt unit without the use
of special tools. The retaining hardware on
the subunits is painted green for easy lo-
cation. When replacing a subunit, align all
retaining screws with their respective
holes before tightening the screws.

c. All single-connector plugs are color
coded. The color of the plug sleeve matches
the colored dot alongside the mating jack.
After replacing the subunit, be sure that
all the jack and plug colors match before
applying power. When disconnecting cable
connectors, do not twist or bend; pull the
plug connectors straight out of the mating
jacks.

107. Removal and Replacement of Rf and
Power Amplifier Subunit
(fig. 83) 

a. Removal
(1) Place the

bench.
rt unit top side up on the

(2)

(3)

(4)

Disconnect plugs P3, P101, P102,
P302, P303, P1101, and P1302
(right-side view).
Loosen the three green-headed
captive screws (1) on the top of the
subunit (top view). Remove the cap-
tive screw, which is about two-
thirds of the distance from the
front of the subunit, by inserting
the screwdriver into the circular
cutout in the shield.
Lift the rf and power amplifier sub-
unit from the main frame.

b. Replacement.
(1)

(2)

(3)

(4)

Set the coupler on the rf and power
amplifier so that, when viewed
from the front of the subunit, the
slot in the coupler is vertical and
the guide pin is in the upper-right
corner.
Seat the subunit on the chassis,
align the captive screws with the
holes, and arrange the subunit cou-
pler to mesh with the frequency se-
lector coupler.
Tighten the three captive screws
(1) on the top of the subunit (top
view).
Connect plugs P3, P101, P102,

P302, P303, P1101, and P1302
(right-side view).

108. Removal and
Uhf Injection
(fig. 83)

a. Removal
(1)

(2)
(3)

Place the
bench.

RepIacement of
Subunit

rt unit top side up on the

Disconnect plug P4 (top view).
Disconnect plug P201 (left-side
view); insert a screwdriver under
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(4)

(5)

the handle to pull the plug straight
out .
Loosen the two captive screws (2)
at the front end of the subunit, and
the single captive screw (2) at the
rear (top view).
Lift up to remove the subunit.

b. Replacement.
(1)

(2)

(3)

(4)

Align the slot on the subunit coupler
vertically with the guide pin in the
upper right corner, to mesh with
the coupler on the frequency selec-
tor.
Hold plug P201 clear and seat the
subunit on the main frame so that
the captive screws are aligned with
the holes.
Tighten the three captive screws
(2) (top view).
Connect plug P4 (top view) and plug
P201 (left-side view).

109. Removal and Replacement of First
If. Amplifier Subunit
(fig. 83)

a. Removal.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

Set the rt unit on its left side on the
bench.
Disconnect plugs P302 and P303
(right-side view).
Disconnect plug P304 (right-side
view).
Disconnect plug P301 (right-side
view).
For convenience, disconnect plugs
P6 and P7, and slide the cables out
from under the clip (right-side
view).
Loosen the two captive screws (3)
at the front of the subunit, and the
single captive screw (3) at the rear
(right-side view).
Lift the subunit up to remove it.

b. Replacement.
(1) Align the slots on the subunit cou-

plers vertically, with the guide pins
in the upper right quadrant when
the subunit is viewed from the
front, to mesh with the frequency
selector couplers.

(2)

(3)

(4)

(5)

Seat the subunit on the main chas-
sis and align the captive screws
with the holes.
Tighten the three captive screws
(3) (right-side view).
Connect plugs P301, P302, P303,
and P304 (right-side view).
Connect plugs P6 and P7 and slide
the cables under the clip (right-
side view).

110. Removal and RepIacement of 3.0-
to 3.9-Mc If. Subunit
(fig. 83)

a. Removal
(1)

(2)

(3)

(4)

Set the rt unit on its left side on the
bench.
Disconnect plugs P5, P304, and
P401 (right-side view).
Loosen two captive screws (4) at
the front of the subunit and one cap-
tive screw at the rear (right-side
view).
Lift the subunit up to remove it.

b. Replacement.
(1)

(2)

(3)

(4)

Align the slot on the subunit coupler
vertically, with the guide pin in the
upper right quadrant when the sub-
unit is viewed from the front, to
mesh with the frequency selector
coupler.
Seat the subunit on the chassis so
that the captive screws are aligned
with the holes.
Tighten the three captive screws
(4) (right-side view).
Connect plugs P5, P304, and P401
(right-side view).

111.

a.

Removal and Replacement of 500-Kc
If. Amplifier Subunit
(fig. 83)

Removal
(1) Set the rt unit bottom side up on the

bench.
(2) Disconnect plugs P8 and P501 (bot-

tom view).
(3) Loosen the four captive screws (5)

(bottom view).
(4) Lift the subunit up to remove it.
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b. Replacement.
(1)

(2)

(3)

(4)

Seat the subunit on the chassis so
that the captive screws are aligned
with the holes.
Tighten the four captive screws
(5) (bottom view).
Connect plugs P8 and P501 (bottom
view).
Dress the cable to plug P501 close
to the chassis.

112. Removal and Replacement of Audio
Amplifier and Modulator Subunit
(fig. 83)

a. Removal.
(1)

(2)

(3)

(4)

Set the rt unit on its right side on
the bench.
Disconnect plug P801 by placing a
screwdriver under both handles
and pulling straight up (left-side
view).
Loosen one captive screw (7) at the
front end of the subunit, one captive
screw (7) adjacent to P801, one
captive screw (7) slightly to the
rear of center of the subunit, and
two captive screws at the rear of
the subunit (7) (left-side view).
Lift the subunit up to remove it.

b. Replacement
(1)

(2)

(3)

Seat the subunit on the chassis,
rear end first, and align the cap-
tive screws with the holes.
Tighten the five captive screws (7)
(left-side view).
Connect plug P801 (left-side view).

113. Removal and Replacement of Relay
Subunit

(fig. 83)

a. Removal.
(1)

(2)

(3)

Set the rt unit top side up on the
bench.
Remove the two green roundhead
screws (6) and the lockwashers at
the rear of the main frame, which
fasten the relay subunit to the chas-
sis (bottom view).
Slip a screwdriver between the
subunit and the blower hose so that

the bottom of the subunit clears the
blower hose.

(4) Grasp the subunit handle and pull
the subunit out of the main frame.

b. Replacement.
(1)

(2)

(3)

Push the blower hose downward and
slide the subunit into the chassis.
Replace the two roundhead screws
(6) and lockwashers and tighten
them (bottom view).
Be sure that the blower hose is
properly connected between the
blower outlet and the air duct to the
rf and power amplifier subunit.

114. Removal and Replacement of Dynamotor
DY-151/U (AN/VRC-24 Only)
(fig. 83)

a. Removal.
(1)

(2)

(3)

(4)

(5)

(6)

Remove the audio amplifier and
modulator subunit (para 112) be-
fore removing the dynamotor.
Set the rt unit on its right side on
the bench.
Disconnect plug P1001 (left-side
view).
Remove two hexagonal-head

screws (8) from the left side of the
rt unit (left-side view).
Remove the two remaining hexag-
onal-head screws (8) on the bottom
of the chassis (bottom view).
Lift the dynamotor off the chassis.
The blower hose can be slid off the
air duct if necessary.

b. Replacement.
(1)

(2)

(3)

(4)

Replace the blower hose on the air
duct .
Insert the blower outlet into the
blower hose as the dynamotor is
seated on the chassis. Align the
hexagonal-head screws (8) with the
holes.
Tighten the two hexagonal-head
screws (8) on the left side (left-
side view), and the two hexagonal-
head screws (8) on the bottom (bot-
tom view) of the main frame.
Correct plug P1001 (left-side
view).
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115. Removal and Replacement of Centrifugal
Fan HD-390/U (AN/TRC-68 Only)
(4th Echelon)

The instructions for the removal and re-
placement of the dynamotor (para 114) also
apply to Centrifugal Fan HD-390/U, which
is included in Receiver-Transmitter
Group OA-2649/TRC-68, except that plug
P1051 is substituted for plug P1001.

116. Removal and RepIacement of 500-Kc
and Low-Pass Filter Assembly
(fig. 83)

a. Removal.
(1)

(2)

(3)

(4)

Set the rt unit on its left side on the
bench.
Disconnect plugs P6, P7, P102, and
P1101 (right-side view).
Loosen one captive screw (11) on
the front end of the assembly and
two captive screws (11) on the rear
end of the assembly (right-side
view).
Lift the filter assembly out of the
chassis. The 500-kc and low-pass
filters can be separated for indi-
vidual replacement by removal of
the four screws that fasten the fil-
ters together.

b. Replacement.
(1)

(2)

(3)

(4)

Replace and tighten the four screws
that fasten the filters together (if
disassembled).
Seat the filter assembly on the
chassis and align the captive
screws with the holes.
Tighten the three captive screws
(11) (right-side view).
Connect plugs P6, P7, P102, and
P1101 (right-side view).

117. Removal and Replacement of Front
P a n e l
(fig. 83)

a. Removal.
(1) Set the rt unit top side up on the

bench.
(2) Disconnect plug P703 (left-side

view).
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(3)

(4)

(5)

(6)

(7)

(8)

Remove the two flathead screws
(9) and the two roundhead screws
(9) and lockwashers from the top
of the shroud (top view).
Remove one flathead screw (9) and
one roundhead screw (9) and lock-
washer from each side of the
shroud (left- and right-side views).
Lift the shroud straight up and off
the chassis.
Loosen coaxial connector P1301 in
the lower right corner (top view).
Turn the rt unit over and remove
the four roundhead screws (9) and
lockwashers on the bottom of the
chassis (bottom view).
Tilt the rt unit upward so that it
rests on the rear of the mainframe.
Work the front panel carefully to
loosen plugs P701, P702, and P704
(top- and left-side view). These
plugs are mounted on the front
panel and disengage from their
mating jacks when the panel is re-
moved. Pull the front panel straight
up from the chassis.

b. Replacement.
(1)

(2)
(3)

(4)
(5)

(6)

(7)

(8)

Center the front panel on the chas-
sis; make certain that jacks J7,
J1201, and J9, and ANT. jack J701
mate properly with plugs P701,
P702, P704, and P1301 (top- and
left-side views).
Tighten plug P1301 (top view).
Replace the four roundhead screws
(9) and lockwashers on the bottom
of the chassis (bottom view). Do not
tighten.
Connect plug P703 (left-side view).
Slide the shroud into place from the
top of the chassis.
Replace the flathead screw and the
roundhead screw (9) and lock-
washers on each side of the shroud
(left- and right-side view). Do not
tighten.
Replace the two flathead screws
and the two roundhead screws (9)
and lockwashers in the top of the
shroud (top view).
Tighten all screws around the
shroud.



118. Removal and Replacement of
Frequency Selector
(fig. 83)

a. Removal.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

Before attempting to remove the
frequency selector, remove the
dynamotor or Centrifugal Fan HD-
390/U (para 114 or 115), the audio
amplifier and modulator subunit
(para 112), and the front panel
(para 117).
Set the rt unit on its right side on
the bench.
Remove the two roundhead screws
and lockwashers that fasten the
mounting plate (top view) to the fre-
quency selector frame.
Remove the three roundhead
screws (10) and lockwashers on the
bottom of the main frame (bottom
view).
Loosen the hexagonal-head screw
(10, left-side view) on the rear of
the frequency selector.
Disconnect plug P1201 (left-side
view).
Pull the mounting plate for jacks
J7, J9, and J10 (top view) out of the
clamp.
Remove the two roundhead screws
and lockwashers (10) on the lower-
left corner (top view).
Remove the roundhead and the hex-
agonal-head screw (10) adjacent
to the directional coupler in the
lower right corner (top view).
Tilt the rt unit upward so that it
rests on the rear of the mainframe.
Remove the two roundhead screws
and lockwashers directly below and
and behind the memory drum.
Carefully slide the frequency se-
lector off the main chassis.

b. Replacement.
(1) Carefully center the frequency se-

lectcr on the main chassis and re-
place two roundhead screws (10)
and lockwashers in the upper left
corner, and two roundhead screws
and lockwashers directly below and
behind the memory drum. Do not
tighten.

(2)

(3)

(4)

(5)

(6)

(7)
(8)

If the shaft couplers have been dis-
turbed, align the five subunit tuning
shaft couplers with the frequency
selector couplers.
Replace the roundhead and the hex-
agonal-head screws (10) next to the
directional coupler in the lower
right corner (top view). Do not
tighten.
Replace the hexagonal-head screw
(10, left-side view) on the rear of
the frequency selector.
Replace the mounting plate for
jacks J7, J9, and J10, and fasten it
with two roundhead screws and
lockwashers (top view).
Replace the three roundhead
screws (10) on the bottom of the
main frame (bottom view).
Tighten all of the replaced screws.
Replace the dynamotor or Centrif-
ugal Fan HD-390/U (para 114 or
115), the audio amplifier and modu-
lator (para 112), and the front panel
(para 117).

119. Removal and Replacement of Ac Case
Blower Part of Receiver-Transmitter
Case CY-2712/TRC-68 (4th
Echelon)

a. Removal.
(1)

(2)

(3)

(4)

Remove the power supply as di-
rected in TM 11-5820-222-20.
Disconnect plug P1401 from jack
J1407 (fig. 43).
Remove the four Phillips-head re-
taining screws and lockwashers on
top of the case.
Remove the ac case blower from
the AN/TRC-68 case.

b. Replacement.
(1)

(2)

Insert the ac case blower into the
power supply section of the AN/
TRC-68 case with the mounting
plate up, and align the mounting
plate with the four mounting holes.
Replace the four Phillips-head re-
taining screws and washers
through the mounting holes on the
top of the AN/TRC-68 case, and
tighten them securely.
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(3) Connect plug P1401 to jack JL407
(fig. 43).

(4) Replace the power supply as di-
rected in TM 11-5820-222-20.

120. Removal and Replacement of the Dc
Case Blower, Part of Receiver-
Transmitter Case CY-2557/VRC-24

a. Removal.
(1) Remove the RT-323/VRC-24 and

its case from mounting MT-1436/U
as described in TM 11-5820-222-
20.

(2) Turn the rt unit and case upside

Section II.

121. General Parts Replacement Techniques

Most of the parts inRadioSetsAN/VRC-
24 and AN/TRC-68 can be easily reached
and replaced. However, careless replace-
merit of parts can cause new troubles.Ob-
serve the following precautions when re-
placing parts:

a. Whenever a faulty part, such as a
resistor, a capacitor, or a coil is to be
removed, note the exact position of the
part before removing it. Replace the part
with an identical new part, placed in the
same position. This precaution is particu-
larly important for replacement of parts
in stages that operate at high and ultrahigh
frequencies.

b. Whenever faulty parts with multiple
contacts, such as wafer switches and
transformers, are removed for replace-
ment, mark or tag each contact for identi-
fication.

C. When soldering a replacement part
within a subunit, use the lowest wattage
soldering iron that will do the job. When
soldering a replacement part (such as a
variable glass capacitor), grasp the lead
between the part and the connection with a
pair of pliers before applying heat. This
will prevent the soldering iron heat from
damaging the part.
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down and remove the four Phillips-
head screws and lockwashers that
fasten the dc case blower (fig. 44)
to the case.

b. Replacement.
(1)

(2)

(3)

REPAIRS

Align the dc case blower (fig. 44)
with the four mounting holes on the
bottom of Receiver-Transmitter
Case CY-2557/VRC-24.
Insert and tighten the four screws
and lockwashers in the mounting
holes.
Replace the RT-323/VRC-24 and
its case as described in TM 11-
5820-222-20.

122. Removal and Replacement of First
Oscillator Assembly

a. Removal.

Caution: Index the capacitor tuning shaft
and crystal switching gears shown in figure
90 so that they can be easily synchronized
before replacement. Mark the relative
positions of the gears with a light pencil
mark.

(1)

(2)

(3)

(4)

(5)

Remove the uhf injection subunit
from the rt unit main frame (para
108 a ).
Remove the six Phillips-head
screws and lockwashers marked 1
(fig. 92) and slide the cover plate
off the rear of the first oscillator
assembly.
Unsolder the junction marked 1
(fig. 90).
Unsolder the red, brown, and green
leads to the junctions shown in
figure 93.
Remove the screw marked 3 (fig.
90) and the two screws marked 1
(fig. 91). Pull the first oscillator
assembly away from the frequency
multiplier-amplifier subchassis.

b. Replacement.
(1) Mesh the first oscillator and fre-

quency multiplier-amplifier as-
semblies so that the capacitor



(2)

(3)

(4)

(5)

(6)

tuning shaft and crystal switching
gears are mechanically synchron-
ized. (2)
Replace the retaining screw
marked 3 (fig. 90) and the two re-
taining screws marked 1 (fig. 91). (3)
Refit the cover plate over the first
oscillator assembly and replace
the six Phillips-head screws
marked 1 (fig. 92).
Resolder the red, brown, and green
leads to the junctions as shown in
figure 93.
Resolder the lead to the junction (1,
fig. 90).
Replace the uhf injection subunit in
the rt unit mainframe (para 108 b ). (4)

123. Removal and Replacement of Frequency
(5)

Multiplier-Amplifier Assembly

a. Removal .
(1) Remove the uhf injection subunit

from the rt unit main frame (para
108a).
Remove the cover plate by loosen-
ing the two screws (2) and remov-
ing the two screws (3, fig. 92).
Carefully heat the four junctions (2,
fig. 90); withdraw the wire lead of
the fixed capacitor and the ribbon
lead of the ceramic capacitor from
each joint.

Caution: Do not place any strain
on the ribbon lead of the ceramic
capacitor, or the capacitor will be
damaged. Avoid overheating the
junctions.
Unsolder and disconnect the lead
from the junction (1) (fig. 90).
Remove the 12 retaining screws
(1, fig. 93) and pull the frequency
multiplier-amplifier assembly off
the main casting of the uhf injection
subunit.

T M 5 8 2 0 - 2 2 2 - 3 5 - 8 9

Figure 90. Uhf injection subunit, left-side view, cover plates removed.
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TM5820-222-35-92

Figure 91.  Uhf  in jec t ion  system, right-rear view, f irst  oscil lator
c o v e r  p l a t e  r e m o v e d .

b. Replacement.
(1)

(2)

(3)

(4)

(5)
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Reseat the frequency multiplier-
amplifier assembly on the uhf in-
jection subunit and align the screw
holes. Replace the 12 retaining
screws (1, fig. 93).
Resolder the capacitor leads to the
junctions marked 2 (fig. 90).

Caution: Do not place any strain
on the variable capacitor tabs. Sol-
der carefully; do not overheat.

Connect and resolder the lead to the
junction (1, fig. 90).
Replace the cover plate and replace
the retaining screws marked 3;
tighten the two screws (2, fig. 92).
Replace the uhf injection subunit in
the rt unit mainframe (para 108b).

124. Removal and Replacement of Uhf
Capacitor Tuning Shaft

a. Removal.
(1)

(2)

(3)

(4)

(5)

(6)

Remove the uhf injection subunit
from the rt unit main frame (para
108a).
Index the tuning capacitor shaft and
crystal switching gears (para
122a).
Remove the five retaining screws
and flat washers (2, fig. 92 and 91).
Slip the cover plate off the chassis.
Remove the two spring-retaining
screws (1, fig. 94). Remove the
spring.
Slide the three grounding
(2, fig. 94) off the casting.
Remove the three screws

fingers

(2, fig.



Figure 92. Uhf injection

93). Slide the bearing retainer and
grounding fingers off the casting.

(7) Pull the uhf capacitor tuning shaft
out of the casting.

b. Replacement.
(1)

(2)

(3)

(4)

Replace the uhf capacitor tuning
shaft and align the rotors of the
capacitors so that the gear at the
rear of the tuning shaft is mechan-
ically synchronized with the drive
gear on the crystal switch (fig. 94).
Insert the bearing retainer in the
front slot of the casting. Align the
screw holes and replace the three
retaining screws marked 2 (fig.
93) .
Slide the three grounding fingers
(2, fig. 94) back in place.
Replace the spring at the rear of
the tuning shaft and fasten it with
the two retaining screws (1,
fig. 94) .

TM5820-222-35-91

subunit, left-rear view.

(5)

(6)

Replace the cover plate and replace
the five screws and flat washers (2,
fig. 91 and 92).
Replace the uhf injection subunit in
the rt unit mainframe (para 108 b).

125. Removal and Replacement of Rf and
Power Amplifier Subassemblies

a .  R e m o v a l  o f  T u b e  C h a s s i s .
Before removing the tube chassis, remove
the rf and power amplifier subunit from
the rt unit main frame (para 108 a ).

(1)

(2)

(3)

Remove the side, bottom, and
manifold covers by removing the
retaining screws and lockwashers
(1, fig. 68 and 69).
Remove the transmitter driver
tube, V105 (TM 11-5820-222-20).
Carefully heat the junctions of ca-
pacitors C105 and C110 (fig. 71)
and withdraw the wire and ribbon

139



(4)

leads of the fixed capacitors from
the junctions. Separate the ribbon
lead of the ceramic capacitor from
the Z101 terminal (fig. 74). Insert (5)
the soldering iron tip through the
space marked 11 (fig. 70).

Caution: Do not place any strain
on the ribbon lead of the ceramic
capacitor, or the capacitor will be-

(6)

come damaged. Avoid overheating
the junction.

Repeat the operation outlined in (3)
above to separate capacitors C114 (7)

and C117 (fig. 71) from the Z103
terminal. Insert the soldering iron
tip through the space 10 (fig. 70).
Repeat the operation outlined in (3)
above to separate capacitors C121
and C123 (fig. 71) from the Z105
terminal. Insert the soldering iron
tip through the space 9 (fig. 70).
Repeat the operation outlined in (3)
above to separate capacitors C 126
and C139 (fig. 71) from the Z106
terminal. Insert the soldering iron
tip through the space 8 (fig. 70).
Remove the two retaining screws

Figure 93. Uhf injection subunit,
first oscillator cover plate

T M 5 8 2 0 - 2 2 2 - 3 5 - 9 0

upper-front view,
removed.

TM5820-222-35-93

Figure 94. Uhf injection subunit, bottom view, cover plate removed, first oscillator folded out .

1 4 0



(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

and lockwashers marked (3, fig.
69) and pull relay K101 away from
the tube chassis. Do not misplace
the small relay push rod.
With relay K101 pulled away from
the chassis, unsolder capacitor
C106 (fig. 71) from the Z101 (fig.
74) terminal.
Unsolder the purple lead 7 (7, fig.
70).
Unsolder the green, brown, orange,
and red leads (1, fig. 72).
Remove the ground terminal (2, fig.
69).
Unsolder coil L114 from the lug
(1, fig. 73).
Unsolder capacitor C145 (fig. 73)
from the V105 plate clips (fig. 70).
Remove the four retaining screws
(2, 3, 4, and 5, fig. 73), which fas-
ten the tube chassis to the power
amplifier chassis.
Loosen the setscrew (5, fig. 70)
and pull the castings of the two sub-
assemblies apart.

b. Removal of Power Amplifier Rotor
Assembly

Note. The power amplifier, the driver, and the rf
tuning rotor assemblies must be removed in the
order listed.

(1)

(2)

(3)
(4)

(5)

If the tube chassis and power am-
plifier chassis have not been re-
moved, loosen the setscrews (5,
fig. 70).
Remove the three screws (1, fig.
70) and remove the bearing housing
(2, fig. 70) from the power ampli-
fier chassis.
Loosen the setscrew (4, fig. 70).
Loosen the four setscrews on the
power amplifier rotor (3, fig. 70).
Pull the power amplifier shaft out
through the rear of the casting and
slide the power amplifier rotor as-
sembly out of the chassis.

c. Removal of Driver Rotor Assembly.
(1)

(2)

Loosen the coupler clamp screw on
Z107 (fig. 73).
Push the driver rotor shaft out of
the rotor assembly through the
power amplifier rotor assembly
space.

(3) Remove the driver rotor and the
grounding spring marked 1 (1, fig.
74) from the power amplifier chas-
sis. If necessary, turn the rotor
slightly to disengage the stator.

d. Removal of Rf Tuning Rotor Assem-
bly.

(1)

(2)

(3)

(4)

(5)

Loosen the setscrew (6, fig. 70)
and remove the coupler (3, fig. 74)
from the tuning shaft.
Remove the three bearing retainer
screws at the front of the tube chas-
sis casting (fig. 95).
Slide the partition grounding
fingers (2, fig. 74) off the tube
chassis casting.
Remove the three screws in the
rear bearing retainer, marked 6
(fig. 73).
Slide the rear bearing retainer to
the rear and lift the rf tuning rotor
assembly out through the slots in
the tube chassis casting.

e. Replacement of Rf Tuning Rotor As-
sembly.

(1)

(2)

(3)

(4)

(5)

Slip the rf tuning rotor assembly
into the slots in the tube chassis
casting.
Replace the three screws in the
rear bearing retainer (6, fig. 73).
Replace the three screws in the
front bearing retainer (fig. 95).
Slide the three partition grounding
fingers (2, fig. 74) back on the tube
chassis casting.
Replace the coupler (3, fig. 74) on
the rf tuning shaft and tighten the
setscrew (6, fig. 70).

f. Replacement of Driver Rotor Assem-
bly.

(1) Replace the grounding spring (1,
fig. 74). Line the spring up with the
key on the stator block.

(2) Mount the driver rotor assembly,
inserting the insulator cylinder in
the grounding spring.

(3) Slip the driver rotor shaft through
the center of the rotor assembly.
Do not tighten any setscrews.

g. Replacement of Power Amplifier
Rotor Assembly.

(1) Place the power amplifier rotor
assembly in position to insert the
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front view.

power amplifier rotor shaft from
the rear of the chassis.
Replace the bearing housing (2,
fig. 70) and align the two pins with
the holes in the bearing retainer.
Replace the three screws (1, fig.
70) that fasten the bearing retainer
to the housing.
Align the screw holes in the tube
chassis with the standoffs on the
power amplifier chassis, and re-
place the four retaining screws
that fasten the two chassis together
(2, 3, 4, and 5, fig. 73).
Push the driver rotor shaft up
against the rf tuning rotor shaft.
Align the flats of both shafts and
tighten the setscrew (5 and 6, fig.
70) that engages each shaft.
Align the flat of the power amplifier
rotor shaft with the setscrew on the

(7)

(8)

(9)

driver rotor shaft (3, fig. 7 4 ) .
Tighten the setscrew.
Center the capacitor rotors axially
on the rf tuning, the driver, and the
power amplifier rotor assemblies
so that the rotor plates are
centered between the stator plates.
Rotate the rotors of the tuning ca-
pacitors to the right until the trail-
ing edges of the rotors of Z101,
Z103, Z105, Z106, Z107, and Z108
(fig. 74) are lined up with the stator
plates of each tuning capacitor.
Tighten the setscrews (4 and 6,
fig. 70).

h. Replacement of Tube Chassis.
(1)

(2)
(3)

(4)

(5)

(6)

(7)
(8)

(9)

(10)

(11)

(12)

Align points 2, 3, 4, and 5 (fig. 73)
and replace the four retaining
screws that fasten the tube chassis
to the power amplifier.
Tighten the setscrew (5, fig. 70).
Solder capacitor C145 (fig. 73) to
the plate clip of V105 (fig. 70).
Solder coil L114 to the terminal
lug (1, fig. 73) .
Replace the ground terminal to 2
(fig. 69).
Solder the green, brown, orange,
and red leads to the points 1 (fig.
72) .
Solder the purple lead to 7 (fig. 70).
Solder capacitor C106 (fig. 71) to
the Z101 (fig. 74) terminal.
Align relay K101 with the holes in
the relay mounting plate, insert the
relay push rod, and replace the two
retaining screws (3, fig. 69).
Connect the wire and ribbon leads
of capacitors C105 and C110 (fig.
71) to the Z101 terminal (fig. 74).

Caution: Do not place any strain
on the ribbon lead of the ceramic
capacitor, or the capacitor will be
damaged.

Repeat the operations outlined in
(10) above to solder capacitors
C114 and C117 (fig. 71) to the Z103
terminal through the space marked
10 (fig. 70).
Repeat the operations outlined in
(10) and (11) above to s older ca-
pacitors C121 and C123 (fig. 71)
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to the Z105 terminal (9, fig. 70).
(13) Repeat the operations outlined in

(10) above to solder capacitors
C126 and C139 (fig. 71) to the Z106
terminal (8, fig. 70).

i. Replacement of Rf and Power Ampli-
fier Subunit. After performing the desired
removal and replacement procedures
above, replace the rf and power amplifier
subunit in the rt unit main frame (para
108 b).

126. Disassembly and Reassembly of
Frequency Selector (4th Echelon)

a. General Instructions.
(1) The following paragraphs contain

instructions for the complete dis-
assembly and reassembly of the
frequency selector. Usually, re-
pair of the frequency selector re-
quires the repair or replacement
of only a single part or assembly,
and complete disassembly is not
required. When the fault is located
and corrected, go directly to the
corresponding reassembly in-
instructions and proceed to re-
assemble the subunit.

(2) The frequency selector cabling can
be removed intact and the subunit
can be disassembled without un-
soldering or disconnecting any
wires. When wires are discon-
nected for parts repair or replace-
ment, tag each wire for identifica-
tion. Before removing a wired part,
make a sketch of the wiring to aid
in rewiring the replacement part.
Tag and remove as many wires as
as possible from the switch wafers
before removing the switch.

b. Special Tools and Materials Required.
The special tools and materials required
for disassembly and reassembly of the fre-
quency selector are listed below.

(1) Waldes Truarc pliers, No. 212,
or equivalent.

(2) Torque meter, Torqometer TQ-
12A, Snap-On Tool Corp., or equi-
valent. This tool requires an ex-
tension (fig. 104) that will fit
hexagonal-head nuts (6), (15), (24),

and (33), and will fit over shaft as-
semblies (2), (11), (20), and (29)
(fig. 97).

(3) Torque meter, Collins part No.
110 6610 00, or equivalent. This
tool can be fitted with an adapter
shaft assembly (fig. 105), Collins
part number 558 1377 002, which
mates with coupler (62, fig. 98).

(4) Gear-loading rod (fig. 106).
(5) Lubrication materials (para 127b ).

c. Memory Drum Disassembly (fig. 96).
(1) Remove three screws (1) and

washers (2) from the mounting (3).
(2) Remove three screws (1) and

washers (2) from the drum drive
assembly (4), and remove the scale
(5) and the switch assembly (6) and
spacers (7).

(3) Remove four screws (8) and
washers (9).

(4) Use a Bristo screwdriver to loosen
the two setscrews on the hub (10).
Move the gear shaft to disengage
the shaft of the drum drive assem-
bly (4) .

(5) Loosen the clamp (11) and remove
the drum drive assembly (4) from
the bearing on the front plate (13).

(6) Remove gear (12), clamp (11), and
hub (10).

(7) Slide the mounting (3) off the end of
the shaft of the drum drive assem-
bly (4) .

(8) Loosen and remove nut (14) with a
socket wrench and slide hub (15),
memory drum (16), and dial hub
(17) off the shaft of the drum drive
assembly (4).

d. Memory Drum Reassembly (fig. 96).
(1) Place a thin coating of low-temper-

ature oil (para 127b) on the bronze
bearings on the drum drive assem-
bly (4) and the rear plate.

(2) Slide the flatted shaft of the drum
drive assembly (4) through hole E
in the front plate (13).

(3) Assemble clamp (11) on gear (12)
and mount on the flatted shaft of
drum drive assembly (4). Rotate
the shaft until it engages the rotors
of wafer switches S1206 (85) and
S1205 (83). Position the rotors so
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(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)
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that the smallest detent is in con-
tact with clip No. 2 (white, black,
and orange lead).
Mount hub (10) on the flatted shaft
of drum drive assembly (4).
Mount dial hub (17), memory drum
(16), and hub (15) on the shaft of
drum drive assembly (4). Locate
the, manual tuning bar next to the
letter M on the dial hub (17).
Replace and tighten nut (14) with a
socket wrench.
Mount the drum drive assembly (4)
on the front plate (13) and secure
with two screws (8) and washers
(9). Do not tighten the screws.
Slide mounting (3) on the shaft of
drum drive assembly (4) and
secure to front plate (13) with two
screws (8) and washers (9). Do not
tighten the screws.
Position the drum drive assembly
(4) to prevent the shafts from bind-
ing, and tighten all four screws (8).
Position the shaft of the drum drive
assembly (4) so that the flat side
faces the bottom edge of the fre-
quency selector.
Raise the shaft of the drum drive
assembly (4) that engages switches
S1206 (85) and S1205 (83) to obtain
optimum gear mesh of the miter
gears between the two shafts on the
drum drive assembly (4). Tighten
the setscrews on the hub (10) with
a Bristo screwdriver.
Place a thin coating of light-con-
sistency grease (para 127b ) on the
gear (12) on the shaft of the drum
drive assembly (4); then position
gear (12) one-sixteenth of an inch
from the front plate (13), and
tighten clamp (11).
Mount the switch assembly (6) on
the drum drive assembly (4) and
mounting (3). Use spacers (7) to
position the switch assembly so
that the switch contacts line up with
the pins on the memory drum (16).
Secure with one screw (1) and
was her (2) on each side of the
switch assembly.
Mount the scale (5) on the drum

drive assembly (4) and mounting
(3) and secure with two screws (1)
and two washers (2).

e. Disassembly of Front Plate Compo-
nents (fig. 96).

Note. Components mounted on the front plate need
not be disassembled in the fol lowing order.  Disas-
s e m b l e  c o m p o n e n t s  a s  r e q u i r e d  f o r  r e p l a c e m e n t  o r
r e p a i r .

(1) Removal of relay K1201.
(a)

(b)

Remove two screws (18) and
washers (19) and one screw (20),
washer (21), and spacer (22) to
remove relay K1201 (23) from
front plate (13).
Separate relay K1201 (23) from
bracket (24) by removing four
screws (25) and washers (26).

(2) Removal of relay K1202.
(a)

(b)

(c)

R e m o v e  two screws (18) a n d
washers (19) and one screw (25)
and washer (26) to remove relay
K1202 (28) from front plate (13).
Separate bracket (29) from relay
K1202 (28) by removing four
screws (25) and washers (26).
Remove plate (27) from front
plate (13) by removing roundhead
screw (31) and flathead screw
(30) .

(3) Removal of relay K1203.
(a)

(b)

Remove two screws (18) and
washers (19), and one screw (20),
washer (21), and spacer (22) to
remove relay K1203 (33) from
the front plate.
Separate bracket (34) from relay
K1203 (33) by removing four
screws (25) and washers (26) and
cable clamp (35).

(4) Removal of relay K1204.
(a)

(b)

Remove two screws (18) and
washers (19), and one screw (20),
washer (21), and spacer (22) to
remove relay K1204 (36) from
front plate (13).
Separate relay K1204 (36) from
bracket (37) by removing four
screws (25) and washers (26).

(5) Removal of dial assemblies, switch
S1202, and jack J1201.

(a) Remove the four retaining rings



( b )

( c )

( d )

( e )

( f )

(32) and the four relay pawls (38),
(39), (40), and (41).
Remove the two retaining screws
(42) and washers (43) on each dial
assembly, and remove dial as-
semblies (44), (45), (46), and (47).
Remove washer (49) and cable
clamp (48) from dial assembly
(47).
Remove two screws (50), two
washers (51), and two washers
(52), and remove wafer switch
S1202 (54) and two spacers (53).
Remove two screws (55) and
washers (56) and remove connec-
tor plate (57) from the front plate.
Disassemble connector J1201
(58) by removing two screws (59).
Remove the screw that fastens
the ground lug to the front plate
immediately above the 10.0-mc
dial assembly (45).
Remove two screws (63),
washers (64) and (65), and re-
move the two cable clamps (66)
along the left edge of the front
plate (13).

f. Reassembly of Front Plate Compo-
nents (fig. 96).

(1) Replacement of dial assemblies,
switch S1202, and jack J1201.

(a)

(b)

(c)

(d)

(e)

Position the front plate cable as-
sembly as shown in figure 101.
Replace the cable clamps (66),
washers (65) and (64), and screws
(63) to secure the cable assembly
along the left edge of the front
plate (13).
Replace the ground lug above the
10.0-mc dial assembly (45).
Reassemble connector J1201
(58), springs (60), and plate (62),
and secure to connector plate
(57) with screws (59) and posts
(61).
Secure the assembled connector
to the front plate with two screws
(55) and washers (56).
Replace wafer switch S1202 (54)
and two spacers (53), and secure
to the front plate with two screws
(50) and washers (51) and (52).

(f)

(g)

Secure each dial assembly (44),
(45), (46), and (47) to the front
plate with two retaining screws
(42) and washers (43). Replace
washer (49) and cable clamp (48)
before securing dial assembly
(47).
Replace relay pawls (38), (39),
(40), and (41) and secure them
with retaining rings (32).

(2) Replacement of relay K1204.
(a) Reassemble relay K1204 (36) and

bracket (37), and secure them
with four screws (25) and wash-
ers (26).

(b) Replace relay K1204 on the front
plate (13) and secure it with two
screws (18) and washers (19) and
one screw (20), washer (21), and
spacer (22). Be sure that pawl
(38) is between the lever arm and
the spring of relay K1204.

(3) Replacement of relay K1203.
(a) Reassemble relay K1203 (33),

(b)

bracket (34), and cable clamp
(35), and secure with four screws
(25) and washers (26).
Fasten relay K1203 (33) to front
plate (13) with two screws (18)
and washers (19) and one screw
(20), washer (21), and spacer
(22).

(4) Replacement of relay K1202.
(a)

(b)

(c)

Secure plate (27) to front plate
(13) with one roundhead screw
(31) and one flathead screw (30).
Be sure that flathead screw (30)
is one-fourth-inch long so that it
will not contact the cam on the
opposite side of the front plate.
Reassemble relay K1202 (28) and
bracket (29) with four screws
(25) and washers (26).
Secure relay K1202 (28) to front
plate (13) with two screws (18)
and washers (19) and one screw
(25) and washer (26).

(5) Replacement of relay K1201.
(a) Reassemble relay K1201 (23) and

bracket (24) and secure them with
four screws (25) and washers
(26).
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(b) Fasten relay K1201 (23) to front
plate (13) with two screws (18)
and washers (19) and one screw
(20), washer (21), and spacer (22).

g. Separation of Front and Rear Plates
(fig. 96).

 (1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)
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Remove the  memory drum (c
above).
Remove retaining ring (107) from
the shaft on the rear of the rear
plate (102) and withdraw the shaft
assembly (67) from the front of
the rear plate (102); then remove
washer (68).
Remove two screws (69) and
washers (70) and (71) from the two
posts (72), and remove wafer
switch S1201 (73) from the posts.
Remove two screws (104) and
washers (103) from the rear of the
rear plate, and remove the two
posts (72) from the rear plate.
Remove two screws (74)  and
washers (75) to remove wafer
switch S1203 (76) and two spacers
(77).
Remove two screws (78) and wash-
ers (79) to remove wafer switch
S1204 (80) and spacers (81).
Remove two screws (82) from two
p o s t s  ( 8 8 )  t o  r e m o v e  w a f e r
switches S1205 (83) and S1206 (85).
Remove two nuts (86) to separate
switches S1205 (83) and S1206 (85).
Remove one screw (55) and washer
(56) and pivot connector J1201 to
locate one flathead screw (89). Re-
move all three flathead screws (89)
on the front of the front plate.
Remove one screw (25), washer
(26), and cable clamp (35) that se-
cure bracket (34) to relay K1203
(33). Position the cable assembly
to locate and remove screw (91)
and washer (90) from front plate
(13).
Remove, similar screw (91) and
washer (90) from the opposite side
of front plate (13).
Remove three screws (100) and
washers (101), and remove motor
(99) from rear plate (102).

(13)

(14)

(15)

Carefully pull apart the front and
rear plates (13) and (102).
Remove gear (92) from the gear
bearing on the rear plate.
Remove washers (93), (94), (95),
(96), (97), and (98).

h. Reassembly of Front and Rear Plates
(fig. 96).

 (1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

Place washers (93) and (98) on the
shafts of front plate shaft assem-
blies (20) and (29) (fig. 97).
Place washers (94), (95), (96), and
(97) on the shafts of the rear plate
shaft assemblies.
Apply Grease, aircraft and instru-
ment (9150-272-3370) (light con-
sistency) to the working surfaces
of all gears and cams mounted on
the front and rear plates (fig. 97
and 98).
Place gear (92) on the rear plate to
mesh with the 36-tooth gear (78,
fig. 98) and the 36-tooth gear (24,
fig. 98).
Place front plate (13) on rear plate
(102). Carefully mesh the matching
gears as the two plates are fitted
together. Align posts A, B, C, and
D on the rear plate with corre-
sponding holes A, B, C, and D on
the front plates.
Secure the two plates (13) and (102)
with three flathead screws (89). In-
sert the three screws through front
plate holes A and B and the counter-
sunk hole directly above dial as-
sembly (46).
Replace screw (91) and washer (90)
by inserting them through front
plate hole C, and secure them to
post C on rear plate.
Replace screw (91) and washer (90)
by inserting them through front
plate hole D and securing them to
post D on rear plate.
Replace screw (25), washer (26),
and cable clamp (35) on bracket
(34) and relay K1203 (33).
Pivot connector J1201 into place
and secure it with screw (55) and
washer (56).
Lubricate all the wafer switches on
both sides of the wafers with low-



(12)

(13)

(14)

(15)

(16)

(17)

(18)

temperature grease and form the
cable assembly on the front plate
as shown in figure 101 to mount the
switches.
Mount motor (99) on the rear plate
and secure with three screws (100)
and three washers (101).
Mount switch S1203 (76) on the gear
plate (10, fig. 98) and secure with
two screws (74), flat washers (75),
and spacers (77).
Mount switch S1204 (80) on the gear
plate (10, fig. 98) and secure with
two screws (78), washers (79), and
spacers (81).
Mount the posts (72) on the rear
plate (102) and secure with screws
(104) and washers (103).
Mount switch S1201 (73) on the two
posts (72) and secure with two
screws (69) and washers (70) and
(71).
Place a thin coating of Lubricating
oil, general purpose (OGP) on the
bronze bearing; insert shaft as-
sembly (67) through switch S1201
(73) and washer (68), and secure
from the rear of plate (102) with
retaining ring (107). Place a thin
coating of Grease, aircraft (MIL-
G-7421) on the teeth of shaft as-
sembly (67).
Assemble switches S1205 (83) and
S1206 (85), washers (87), spacers
(84), and posts (88), and secure with
nuts (86). Align the switches with
the holes in the switchplate (74, fig.
98) and secure with two nuts (82).

i. Disassembly of Front Plate (fig. 97).
(1)

(2)

(3)

(4)

Remove the memory drum and sep-
arate the front and rear plates as
in c and g above.
Remove retaining ring (62), washer
(61), spring (60), washer (59), re-
taining ring (58), washer (57), cam
arm assembly (56), and washer (55)
from the post on the front plate (1).
Remove retaining ring (54), washer
(53), and the 60-tooth gear (52)
from the post on the front plate.
Remove retaining ring (51), washer
(50), and the 29-tooth gear (49)

(5)

(6)

(7)

from the gear assembly post on the
front plate.
Remove two retaining rings (48)
and the 72-tooth gear (47) from the
shaft assembly (29).
Remove retaining ring (46), clamp
(45), the 57-tooth gear (44), retain-
ing ring (43), and the 72-tooth gear
(42) from shaft assembly (20).
Remove retaining ring (41) and the
72-tooth gear (40) from the shaft
assembly (11).

(10)

(11)

(8) Remove retaining ring (39) and the
48-tooth gear (38) from the assem-
bly shaft (2).

Note. The remaining front plate disas-
sembly procedures consist of disassem-
bling the four automatic positioner clutch
assemblies. These clutch assemblies are
secured by the four hexagonal-head nuts
(6), (15), (24), and (33), which are tightened
to the proper torque at the factory and are
sealed with Loctite. The clutch assem-
blies require little maintenance other than
cleaning, which can be performed when the
clutches (8), (17), (26), and (35) are re-
moved from the clutch drums. Therefore,
do not remove the hexagonal-head nuts
that secure the clutch assemblies unless
a part obviously requires replacement.

(9) Remove retaining ring (10) and re-
move the clutch (8) and three
springs (9) from inside the clutch
drum (4).
Loosen and remove the hexagonal-
head nut (6) and remove the clutch
spacer (7), clutch flange (5), clutch
drum (4), and washer (3) from the
shaft (2).
Remove retaining ring (19) and re-
move the clutch (17) and three
springs (18) from inside the clutch
drum (13).

(12) Loosen and remove hexagonal-
head nut (15) and remove the clutch
spacer (16), clutch flange (14),
clutch drum (13), and washer (12)
from the shaft assembly (11).

(13) Remove retaining ring (28) and re-
move the clutch (26) and three
springs (27) from inside the clutch
drum (22).

(14) Loosen and remove the hexagonal-
head nut (24) and remove the clutch
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(15)

(16)

(17)

(18)

spacer (25), clutch flange (23),
clutch drum (22), and the 90-tooth
gear (21) from the shaft assembly
(20).
Remove retaining ring (37) and re-
move clutch (35) and three springs
(36) from inside the clutch drum
(31).
Loosen and remove the hexagonal-
head nut (33) and remove clutch
spacer (34), clutch flange (32),
clutch drum (31), and the 86-tooth
gear (30) from the shaft assembly
(29).
Remove shaft assemblies (2), (11),
(20), and (29) from the front plate.
Remove retaining ring (64) and re-
move the gear assembly (63) from
the hub on the front plate.

j. Reassembly of Front Plate (fig. 97).
(1)

(2)

(3)

(4)

(5)

(6)

(7)
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Lightly oil the hub on front plate
mount gear assembly (63) on the
hub and secure with retaining ring
(64).
Lightly oil the bronze bearing with
oil (OGP) and insert shaft assembly
(2) through the front plate (1).
Place washer (3), clutch drum (4),
and clutch flange (5) on shaft as-
sembly (2), and secure with hexag-
onal-head nut (6). Tighten the
hexagonal-head nut (6) with 50
inch-pounds of torque and check to
see if clutch assembly turns freely.
If the clutch assembly does not turn
freely, washer (3) is scored and is
acting as a brake. Replace washer
(3). Use the torque meter and ex-
tension listed in b above.
Apply a thin coating of Grease,
O r d n a n c e ,  e x t r e m e  p r e s s u r e
(9150-209-8014) (pressure grease)
to the threads of the hexagonal-
head nut (6).
Mount clutch spacer (7) inside
clutch drum (4).
Mount clutch (8) inside clutch drum
(4); position the top edge of the
clutch flush with the clutch drum.
Mount the three springs (9) inside
of clutch drum (4) and place retain-
ing ring (10) on shaft assembly (2).

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

Lightly oil the bronze bearing on
the front plate (1) with oil (OGP)
and insert shaft assembly (11)
through the front plate.
Place washer (12), clutch drum
(13), and clutch flange (14) on shaft
assembly (11) and secure with the
hexagonal-head nut (15). Use the
same procedure to tighten the hex-
agonal-head nut (15) as described
in (3) above.
Apply a thin coating of pressure
grease to the threads of the hexag-
onal-head nut (15).
Mount clutch spacer (16) and clutch
(17) inside clutch drum (13).
Mount three springs (18) inside of
clutch drum (13) and place retain-
ing ring (19) on shaft assembly (11).
Lightly oil the porous bronze bear-
ing on the front plate (1) with low-
temperature oil and insert shaft
assembly (20) through the front
plate.
Place the 90-tooth gear (21), clutch
drum (22), and clutch flange (23) on
shaft assembly (20) and secure with
the  hexagonal -head  nut  (24) .
Tighten the hexagonal-head nut (24
with 50 inch-pounds of torque.
Apply a thin coating of pressure
grease to the threads of the hex-
agonal-head nut (24).
Mount clutch spacer (25) and
clutch (26) inside the clutch drum
(22).
Mount the three springs (27) inside
the clutch drum (22) and place re-
taining ring (28) on shaft assembly
(20).
Lightly oil the bronze bearing on
the front plate (1) with oil (OGP) and
insert shaft assembly (29) through
the front plate.
Place the 86-tooth gear (30), clutch
drum (31), and clutch flange (32) on
shaft assembly (29) and secure with
the hexagonal-head nut (33).
Tighten the hexagonal-head nut (33)
with 50 inch-pounds of torque.
Apply a coating of pressure grease
to the threads of the hexagonal-
head nut (33).





(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

Mount clutch spacer (34) and clutch
(35) inside of clutch drum (31).
Mount springs (36) inside of clutch
drum (31) and place retaining ring
(37) on shaft assembly (29).
Lightly oil the hub of the 48-tooth
gear (38) and place the gear on shaft
assembly (2) and secure with re-
taining ring (39).
Lightly oil the hub of the 72-tooth
gear (40), place the gear on shaft
assembly (11) and secure with re-
taining ring (41).
Lightly oil the hub of the 29-tooth
gear (49), place the gear and
washer (50) on gear assembly post
on the back of the front plate (1),
and secure with retaining ring (51).
Lightly oil the hub of the 60-tooth
gear (52), place the gear and
washer (53) on shaft (flush side of
gear nearest retaining ring), and
secure with retaining ring (54).
Lightly oil the hub of the 72-tooth
gear (42), place the gear on shaft
assembly (20), and secure with re-
taining ring (43). Lightly oil the hub
of the 57-tooth gear (44) and place
the gear on shaft assembly (20).
Mount the clamp (45) on the gear
and secure with retaining ring (46).
Do not tighten clamp (45). Position
the clamp so that the screw faces
the left side of the front plate (view-
ing from the front).
Lightly oil the hub of the 72-tooth
gear (47) and place the gear on shaft
assembly (29), and secure with the
two retaining rings (48).
Place washer (55) on cam follower
shaft. Lightly oil the hub of the cam
arm assembly (56) and place the
cam arm assembly and washer (57)
on cam follower shaft, and secure
with retaining ring (58).
Mount washer (59) and spring (60)
on cam follower shaft, and fasten
spring (60) to the notch on the cam
arm assembly (56). Place washer
(61) on shaft and secure with re-
taining ring (62).

k. Disassembly of Rear Plate (fig. 98).

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

Separate the front and rear plates
( g above).
Remove coupler (1) and clamp (2);
use a Bristo driver.
Remove coupler (3) and clamp (4);
use a Bristo driver.
Remove four screws (5) and wash-
ers (6) from rear of the rear plate
(7).
Remove retaining ring (8) and gear
(9) from shaft on gear plate (10).
Remove retaining ring (11) and
gear (12) from gear shaft (25).
Remove three screws (13), three
washers (14), lug (15), two spacers
(16), and spacer (19) from gear
plate (10).
Remove spacers (17) and (18) from
gear plate (10).
Remove retaining ring (20) and
washer (21), and remove gear as-
sembly (22) from gear plate (10).
Remove washer (23) and the 36-
tooth gear (24) from gear shaft (25).
Remove washer (29) and retaining
ring (30) from shaft (27).
Remove clamp (28) and gear as-
sembly (26) from shaft (27).
Remove. washer (31), gear shaft
assembly (32), and washer (33)
from rear plate (7).
Remove retaining ring (34), washer
(35), and the 96-tooth gear (36)
from rear plate (7).
Remove retaining ring (37), washer
(38), and the 54-tooth gear (39)
from rear plate (7).
Remove gear assembly (40) and
washer (41) from rear plate (7).
Remove retaining ring (44), washer
(45), and the gear set (46) from rear
plate (7).
Remove, retaining ring (47), washer
(50), and the 57-tooth gear (51)
from rear plate (7).
Remove gear set (42) and washer
(43) from rear plate (7).
Loosen clamp (49) on rear of rear
plate and remove cam (48).
Remove coupler (53) and clamp (52)
from gear shaft (25).
Remove spring (54) between the
anchor shaft (55) and the hole in
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(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)
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the cam arm (84).
Remove three screws (56) and
washers (57), and remove the three
posts (58).
Remove two retaining rings (59)
from anchor shaft (55) and remove
anchor shaft from rear plate (7).
Loosen and remove clamps (60),
(61), (64), and (65), and couplers
(62) and (63).
Remove screw (66), washer (67),
and clamp assembly (68).
Remove screw (69), washer (70),
and post (72).
Remove two screws (71) from two
self-locking nuts (73) and remove
switchplate (74).
Remove the 36-tooth gear (75) from
rear plate (7).
Remove retaining ring (76), washer
(77), and the 36-tooth gear (78) and
the 72-tooth gear (79) from rear
plate (7).
Remove cam shaft (80), the 36-
tooth gear (81), gear frame assem-
bly (82), and the 36-tooth gear (83)
from rear plate (7).
Remove cam arm (84), gear frame
assembly (85), gear set (86), and
washer (87) from rear plate (7).
Remove retaining ring (88), washer
(89), and the 29-tooth gear (90)
from rear plate (7).
Remove retaining rings (95) and
(96) from the shaft of drive shaft
(101).
Slide the 84-tooth gear (97) and
the 76-tooth gear (100) apart and
remove the loop of the spring (99)
from the post on the 84-tooth gear
(97).
Remove retaining ring (98) from
the post on the 76-tooth gear (100)
and remove the loop of the spring
(99).
Remove drive shaft (101) from rear
plate (7) and remove washer (105),
gear set (104) and the 76-tooth gear
(103) and spring (102).
Remove retaining ring (91), washer
(92), and the two 57-tooth gears (93)
and (94) from rear plate (7).
Remove retaining ring (106), idler

gear
from

1. Reassembly

N o t e .  I n  t h i s

e n c y  g r e a s e .

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

Pack

shaft (107), and washer (108)
rear plate (7).

o f  Rear  P la te  ( f i g .  98 ) .
p r o c e d u r e ,  u s e  o n l y  l i g h t - c o n s i s t -

the 57-tooth gear (51) with
grease, place the gear on the rear
plate (7) post, and secure with the
washer (50) and retaining ring (47).
Pack the gear set (46) with grease
and mount on shaft on rear plate.
Place washer (45) on shaft and se-
cure with retaining ring (44).
Pack gear set (42) with grease,
place washer (43) on base of gear,
and slide the gear set (42) into posi-
tion under the 57-tooth gear (51)
and the gear set (46).
Place washer (41) on gear assem-
bly (40) and carefully slide the gear
into the center of the gear set (42).
Check for proper gear mesh.
Lightly oil the hub of the 29-tooth
gear (90), mount on shaft of rear
plate, place washer (89) on shaft,
and secure with retaining ring (88).
Lightly oil the hubs of the 72-tooth
gear (79) and the 36-tooth gear (78)
and mount on the shaft on the rear
plate. Place washer (77) on the
shaft and secure with retaining ring
(76).
Lightly oil hub of the 96-tooth gear
(36), place gear and washer (35) on
shaft, and secure with retaining
ring (34),
Lightly oil hub of the 54-tooth gear
(39), place gear and washer (38) on
shaft, and secure with retaining
ring (37).
Place clamp (28) upon base of gear
assembly (26), slide the gear as-
sembly into position on shaft (27),
mount retaining ring (30), washer
(29), and tighten clamp (28). Place
a thin coating of low-temperature
oil on the bronze bearing and insert
the shaft (27) through the rear
plate. Secure the shaft (27) with
clamp (2) and coupler (1).
Place retaining ring (59) on the
centermost slot of anchor shaft



(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(55), insert the anchor shaft
through hole in rear plate, and se-
cure with second retaining ring
(59).
Mount clamp assembly (68) on rear
plate; position and secure with
washer (67) and screw (66).
Mount switchplate (74) on rear
plate and secure with self-locking
nuts (73) and screws (71).
Mount post (72) under clamp as-
sembly (68) and secure with washer
(70) and screw (69).
Place a thin coating of oil (OGP) on
the bronze bearing and place wash-
er (105) and gear set (104) imposi-
tion on the bearing.
Place washer (108) on idler gear
shaft (107). Place a thin coating of
oil (OGP) on the bronze bearing and
slide idler shaft (107) into bearing
on rear plate and secure with re-
taining ring (106).
Lightly oil the hub of the 57-tooth
gear (94) and mount on the shaft.
Lightly oil the hub of the 57-tooth
gear (93) and mount on the 57-tooth
gear (94). Place washer (92) on the
shaft and secure with retaining ring
(91).
Mount spring (102) on the gear of
drive shaft (101), place the 76-tooth
gear (103) on drive shaft (101), and
insert opposite end of spring (102)
in the 76-tooth gear (103). Rotate
drive shaft (101) and the 76-tooth
gear (103) to close the spring. In-
sert the gear loading rod ( b above)
in the holes provided to maintain
the loading until the front and rear
plates are reassembled.
Insert the drive shaft (101) through
the hub of the gear set (104) and the
bronze bearing, and carefully mesh
the 76-tooth gear (103) with gear
set (104) and idler gear shaft (107).
Secure with clamp (60) and coupler
(63) on rear of rear plate.
Mount spring (99) upon the small
post of the 76-tooth
secure the spring
ring (98).
Mount the 76-tooth

gear (100) and
with retaining

gear (100) on

(21)

(22)

(23)

(24)

(25)

(26)

(27)

drive shaft (101).
Mount the 84-tooth gear (97) on
drive shaft (101), grasp the loop of
spring (99) with pliers, and mount
on post of gear (97). Slide gears
(100) and (97) together on drive
shaft (101) and secure with retain-
ing rings (95) and (96).

Note .  Spring (99) is wound to a speci-
fied torque of 2 inch-pounds by turning
gear (97) counterclockwise, as viewed from

the front of the rear plate .  T h e  t o r q u e
loading is read at coupler (62), using
torque meter and adapter shaft assembly
listed in b above. If the loading is not cor-
rect, remove retaining ring (95), disengage
the 84-tooth gear (97) from gear frame as-
sembly (85), tighten or loosen spring load-
ing by rotating the 84-tooth gear (97) coun-
te rc lockwise  or  c lockwise ,  engage  gear
(97) with gear frame assembly (85), and re-
place retaining ring (95).  Recheck for 2
inch-pounds of torque on coupler (62).

Mount the three posts (58) on the
holes in the rear plate (7) and se-
cure with washers (57) and screws
(56) .
Place washer (33) on gear shaft as-
sembly (32), lightly oil the bronze
bearing in the rear plate with low-
temperature oil, and insert the
shaft assembly (32) through the
rear plate. Replace washer (31).
Secure with clamp (4) and cou-
pler (3).
Lightly oil hub of the 36-tooth gear
(24) and place on gear shaft (25).
Place was her (23) on gear shaft
(25), oil bronze bearing on gear
plate (10) with oil (OGP) and insert
gear shaft through bearing. Secure
gear shaft (25) with clamp (52) and
coupler (53).
Mount gear (12) on gear plate (10)
and secure with retaining ring (11).
Lightly oil bronze bearing with oil
(OGP), insert cam (48) through
rear plate, and secure with clamp
(49) .
Lightly oil the bronze bearing with
oil (OGP), insert the shaft of the
36-tooth gear (75) through the rear
plate, and secure clamp (65).
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(28) Place the 36-tooth gear (81), gear
frame assembly (82), and the 36-
tooth gear (83) on cam shaft (80),
lightly oil bronze bearing on the
rear plate with low-temperature
oil, insert the cam shaft (80), and
secure with clamp (64).

(29) Assemble cam arm (84) and gear
set (86) on gear frame assembly
(85).

(30) Lightly oil the bronze bearing in the
rear plate (7) with low-tempera-
ture oil, place washer (87) on bear-
ing insert gear frame assembly
(85) shaft through bearing, and se-
cure with clamp (61) and coupler
(62).

(31) Insert spacer (18) through hole in
gear plate (10), and mount spacer
(17) on spacer (18).

(32) Place washer (14) on screw (13);
insert through gear plate (10), and
mount spacer (19).

(33) Place washer (14) and lug (15) on
screw (13); insert through hole in
gear plate (10), and mount spacer
(16).

(34) Grease gear (9), mount on gear
plate shaft, and secure with retain-
ing ring (8).

(35) Grease gear assembly (22), lightly
oil bronze bearing, insert gear as-
sembly through bearing, place
washer (21) on shaft, and secure
with retaining ring (20).

(36) Grease the gears on the rear plate;
oil the two bronze bearings on the
rear plate (7). Lightly oil the two
bronze bearings on the gear plate
(10), and mount the gear plate (10)
on the rear plate (7). Secure the
gear plate to the rear plate with
screws (5) and washers (6).

(37) Mount spring (54) through anchor
shaft (55) and the hole in the cam
arm (84).

m. Adjustment and Synchronization of
Frequency Selector.

(1) Relay adjustment.
(a) Adjust relays K1201, K1202,

K1203, and K1204 (fig. 101) to
make contact when the pawl is on
the periphery of the stop wheel.

Manually operate the armature of
each relay to position the pawl
and, while operating the arma-
ture, bend the stationary, nor-
mally open contact to make con-
tact with the movable contact.

(b) Reseat the relay pawls in the stop
wheels and check for slight play
in the mechanical movement of
the armature. Loosen the relay
mounting screws and adjust the
position of the relay on the front
plate to obtain the slight play re-
quired. Tighten the relay mount-
ing screws.

(c) Bend the normally open station-
ary relay contact to obtain 0.030-
inch minimum contact gap when
the relay pawl is fully seated in
the stop-wheel notch.

(2) Synchronization of 0.1-mc automa-
tic positioner at .0.

(a) Loosen clamp 01237 (1) (fig. 100).
(b) Position cam 01297 so that the

cam follower on arm assembly
01299.9 is opposite the index
mark on the cam (fig. 99).

(c) Tighten clamp 01237 (1) (fig.
100).

(d) Loosen clamp 01237 (fig. 99).
(e) Center the notch in the rotor of

switch S1204 over the contact
connected to the black wire (first,
contact to the left of the switch
wafer-securing screw) (fig.
101).

(f) Tighten clamp 01237 (fig. 99).
(3) Synchronization of 1.0-mc automa-

tic positioner at 0.0.
(a) Loosen clamp 01237 (2) (fig.

100).
(b) Position cam shaft 01299.26 (fig.

99) so that the cam follower of
cam arm 01299.4 is opposite the
index mark on the cam shaft
01299.26. When properly posi-
tioned, the index mark and the
cam follower can be seen through
the curved slot in the front plate
above the 0.1-mc dial assembly,
I1203 (fig. 100).

(c) Tighten clamp 01237 (2) (fig.
100) .
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(d) L o o s e n clamp 01237 (3) (fig.
100).

(e) Center the notch of the rotor of
switch S1203 (fig. 101) over the
clip connected to the black wire.

(f) Tighten the clamp 01237 (3)
(fig. 100).

(4) Synchronization of 10.0-mc auto-
matic positioner at 220.0.

(a) Remove retaining ring H1220
(fig. 100).

(b) Unmesh gear 01299.23 from gear
01258 (fig. 102).

(c) Position the rotor of switch S1201
(fig. 102) so that the detent is in
contact with the contact con-
nected to the rod wires at the bot-
tom of the switch.

(d) Remesh gears 01299.23 and
01258 (fig. 102).

(e) Replace the retaining ring H1220
(fig. 100).

(5) Synchronization of blanking and
phasing switch S1202.

(a) Remove cable guide H1213 to
reach and loosen clamp 01237
(fig. 103).

(b) Position the rotor of switch S1202
(fig. 101) so that any further
counterclockwise rotation of the
rotor will cause contact with the
clip connected to the black wire.

(c) Check to be sure that backlash or
looseness of the rotor within the
stator does not cause contact with
the clip connected to the black
wire.

(d) Tighten clamp 01237 and re-
place cable guide H1213 (fig.
103).

(6) Synchronization of preset channel
automatic positioner.

(a) Loosen the hub 01299.33 (fig.
102) and unmesh the miter gears
that drive the memory drum
01299.29 (fig. 101).

(b) Loosen the clamp 01239 on the
hub of gear 01271 (fig. 102).

(c)  B e  s u r e  t h a t  t h e  r o t o r s  o f
switches S1205 and S1206 (fig.
102) are positioned so that the
smallest detent is in contact with
clip No. 2, which is connected to

the white, black, and orange wire.
The switches are on the same
shaft and can be positioned si-
multaneously. Make sure that the
relative positions of the switch
rotors are not positioned 180°
apart.

(d)  R o t a t e  t h e  m e m o r y  d r u m
01299.29 so that the pins in the
preset channel-5 slots are cen-
tered over the curved portion of
the actuating fingers of switches
S1210A, S1210B, S1210C, and
S1210D (fig. 101).

(e) Carefully remesh the miter
gears (fig. 101) and hub 01299.33
and clamp 01239 on gear 01271
(fig. 102).

(f) Loosen the two screws that hold
each of the four dial assemblies
11201, 11202, 11203, and 11204 in
place on the front plate (fig. 101).

(g) Set dial assembly 11204 to 5 and
tighten the mounting screws.

(h) Set dial assembly 11201 to 22 and
tighten the mounting screws.

(i) Set dial assembly 11202 to 0 and
tighten the mounting screws.

(j) Set dial assembly 11203 to .0 and
tighten the mounting screws.

(7) Coupler adjustment.
(a) Set the frequency selector sub-

unit to 399.9 mc.
Note .  U n l e s s  a  f r e q u e n c y  s e l e c t o r  f i -

n a l  i n s p e c t i o n  t e s t  f i x t u r e  i s  a v a i l a b l e ,
t h e  f r e q u e n c y  s e l e c t o r  a n d  f r o n t  p a n e l
m u s t  b e  r e p l a c e d  o n  t h e  r t  u n i t  m a i n
f r a m e  ( p a r a  1 1 7 b  a n d  1 1 8 b )  t o  c h a n n e l
the frequency selector  to 399.9 mc.

(b) Remove the frequency selector
from the rt unit main frame and
loosen clamps 01237 (4) through
01237 (8) (fig. 100).

(c) Position couplers 01291 through
01295 as shown in figure 100. A
guide post is located on the rear
plate adjacent to each coupler.
Use the posts to align each cou-
p l e r  p r o p e r l y  b y  p l a c i n g  a
straightedge tangent to the guide
post and parallel to the bar on
each coupler.
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(d) Tighten clamps 01237 (4) through
01237 (8) (fig. 100).

(8) Reassembly check. After reas-
sembly and synchronization of the
frequency selector, refer to para-
graph 161 for complete frequency
selector checking procedures.

127. Lubrication

a. General. Lubricate the subunit me-
chanical and electrical parts listed in the
following charts after every 1,000 hours of
operation. If the radio set is operated 8
hours a day, the 1,000-hour interval is ap-
proximately equal to 4 months operation.
When a subunit is removed for repair, lu-
bricate the parts as indicated before re-
placing the subunit. Clean the parts with a

dry, lint-free cloth before applying new
lubricant. Apply oil with a thin brush. Ro-
tate movable parts to apply lubricant to the
entire contact surface.

Caution: Do not mix natural-base lubri-
cants such as MIL-L-7870 and MIL-G-
7421 with synthetic lubricants such as
MIL-L-6085 and MIL-G-3278. Mixing a
natural and a synthetic oil or grease often
destroys the lubricating properties of both
lubricants.

b. Lubricant Chart. The chart below
lists the nomenclature and federal stock
number and common name of the lubri-
cants used for this radio set. Only the
common name will be listed in the lubri-
cation charts.

Lubricant  S p e c i f i c i a t i o n

Grease, Aircraft and Instruments
Lubricating oil, instrument (OAI)
Lubricating Oil, General Purpose

Aircraft, Low-Temperature
(OGP)

Grease, Aircraft and Instruments
Grease, General Purpose, Low-

Temperature
Grease, Ordnance, Extreme

Pressure

MIL-G-7421
MIL-L-6085
MIL-L-7870

c. Rf and Power Amplifier Subunit Lu-
brication (fig. 107). Remove the rf and
power amplifier subunit (para 107). Re-
move the cover plates from the bottom of
the subunit and lubricate the mechanical
and electrical parts listed in the chart be-
low. Apply a thin film of grease to the shaft
bearings. Apply a minimum amount to the
parts requiring oil. Visible amounts of oil
on these parts is not desirable.

Part

Front tuning shaft
bearing

Rear tuning shaft
bearing

Power amplifier
rotor shaft
bearing

Grounding finger
contact surfaces

Lubricant

Grease (MIL-
G-7421)

Light consis-
tency grease

Grease (MIL-
G-7421)

Oil (OAI)

Interval

Lubricate all
parts after
1,000 hours of
operation or
every 4 months.

Federa l  s tock  No .

9150-190-0883
9150-223-4129
9150-273-2398

9150-272-3370
9150-291-9088

9150-209 -8014

C o m m o n  n a m e

Grease
Oil (OAI)
Oil (OGP)

Light-consistency grease
Low-temperature grease

Pressure grease

Part Lubricant Interval

Induction ring as- Oil (OAI)
semblies, both
sides of each
assembly

Power amplifier Oil (OAI)
rotor contact
surfaces, both
ends

Driver rotor con- Oil (OAI)
tact surfaces

d. Uhf Injection Subunit Lubrication (fig.
108). Remove the uhf injection system sub-
unit (para 108a). Remove the cover plate
from the first oscillator assembly (para
122a(2)) and remove the cover plate from
the bottom of the frequency multiplier-
amplifier tube chassis (para 124a(3)). Lu-
bricate the mechanical and electrical parts
listed in the chart below. Apply a thin film
of grease to the shaft bearings. Apply three

160



to six drops of oil to the capacitor tuning shaft and the crystal switch gears. Apply
shaft gear and the crystal switch gear. Ap- only a minimum amount of oil to the parts.
ply one drop of oil to the bore of the idler Visible lubrication of these parts is unde-
gear located between the capacitor tuning sirable.

TM5820-222-35-111

Figure 99. Frequency selector, right-side view.
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 fig. 103

 fig. 101

 fig. 101

 fig. 99

 fig. 99

 fig. 101

e. First If. Amplifier Subunit Lubrica-
tion (fig. 109). Remove the first if. ampli-
fier subunit (para 109). Lubricate the
mechanical parts listed in the chart below.
Apply only one or two drops of oil to the
cam surfaces and shaft bearings. Apply
one drop of oil to the tuning table guides.

f. 3.0- to 3.9-Mc If. Subunit Lubrication
(fig. 110). Remove the 3.0- to 3.9-mc if.
subunit as described in paragraph 110 and
lubricate the mechanical parts listed in the
chart below. Apply one or two drops of oil
to the cam surface. Apply a minimum
amount of oil  to the shaft  bearings.

h. Dynamotor, Centrifugal Fan HD-390/
U, and Case Blower Lubrication and Main-
tenance (fig. 111).

(1) Check the Receiver-Transmitter
Group OA-2648/VRC-24 dynamo-
tor and dc case blower or the Re-
ceiver-Transmit ter  Group OA-
2649/TRC-68 centrifugal fan and

g. Frequency Selector Lubrication.
Complete frequency selector lubrication
procedures are included in the reassembly
instructions (para 126). The following gen-
eral lubrication instructions apply to me-
chanical parts that can be easily reached
without disassembly of the frequency se-
lector. Lubricate the parts indicated in the
chart below after every 1,000 hours of
operation unless the frequency selector
has already been completely disassembled
and reassembled during that period of
time.

Caution: Do not permit grease or oil to
get into the automatic positioner clutch
assemblies. Oil or grease on the clutch
faces will cause malfunction of the fre-
quency selector.

ac case blower after every 1,000
hours of operation. When any of
these subunits are operating
noisily or vibrating excessively,
replace the sealed bearings on the
subunit. Figure 111 shows the gen-
eral location of one dynamotor
sealed bearing.
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Figure 100. Frequency selector, rear view.

(2) During the 1,000-hour lubrication
check of the Receiver-Transmitter
Group OA-2648/VRC-24 dynamo-
tor and dc case blower, check the
condition of the electrical brushes
by unscrewing the brush holder
caps and removing the brushes.
Replace the brushes as required.

(3) The rubber coupling on the shaft
of Centrifugal Fan HD-390/U
fatigues rapidly after 1,000 hours
of operation. During the 1,000-hour
lubrication check of this subunit,
replace the rubber coupling. Re-

move the rubber coupling by loos-
ening the four small setscrews that
secure the rubber coupling to the
two shafts, remove the four re-
taining screws that fasten the
motor to the mounting base, and
pull the motor and centrifugal fan
shafts apart. Align the replacement
rubber coupling with the flats of
both shafts, slide the shafts to-
gether, tighten the four setscrews,
and replace the retaining screws
and washers that fasten the motor
to the mounting base.
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Figure 101. Frequency selector, front view.



TM5820-222-35-112

Figure 102. Frequency selector, bottom view.
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T M 5 8 2 0 - 2 2 2 - 3 5 - 1 2 6

Figure 103. Frequency selector, left side view.

Figure 104. Torque wrench extension.
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T M 5 8 2 0 - 2 2 2 - 3 5 - 1 2 3

Figure 105. Torque meter adapter.

Figure 106. Gear-loading rod.

Figure 107. Rf and power amplifier subunit, lubrication points.
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 TM 5820-222-35-129

Figure 108. Uhf injection subunit, lubrication points.

Figure 109. First if. amplifier subunit, lubrication points.
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 TM 5820-222-35-155

Figure 110. 3.0- to 3.9-mc if. subunit, lubrication points.

Figure 111. Centrifugal Fan HD-390/U and Dynamotor DY-151/U, partially disassembled .
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 TM 11-5133

 TM 11-2684A

 TM 11-5030

 TM 11-5551-D

 TM 11-5129

 TM 11-5132

Section III. ALIGNMENT

128.

a.

Test Equipment and Special Tools
Required

Test Equipment. The following test
equipment is required for alignment of
Radio Sets AN/VRC-24 and AN/TRC-68.

b. Special Tools. The following special
tools are required for alignment.

(1)

(2)

(3)

Alignment tool. This tool (Federal
stock No. 5120-690-7403) is a
phenolic, lucite, or nylon rod 3/16
inch in diameter, with a screw-
driver blade on one end and a slot
on the other end. It is used for coil
slug and trimmer capacitor adjust-
ments.
Tab-bending tool. This tool is a
lucite rod with a pointed end. It is
used to bend the tabs on the tuning
capacitors.
Tuning wand. The tuning wand
(Federal stock No. 5120-521-8775)
is a phenolic, lucite, or nylon rod
with a 3/16-inch diamater brass
slug on one end and a 3/16-inch
diameter powdered iron slug on the
other end. It is used to check the
alignment of tuning coils. When the
brass slug is inserted into a coil,
the inductance is decreased and the
resonant frequency of the tuned
circuit is raised. When the pow-
dered iron slug is inserted into a
coil, the inductance is increased
and the resonant frequency of the
tuned circuit is lowered.

c. Audio Test Box (fig. 112). To facil-
itate the connection of test equipment such
as voltmeters and signal generators to the
10-pin AUDIO jacks, prepare an audio
test box. The materials required are a
small metal or wooden chassis, a spare
10-pin audio connector, six test terminals
or jacks, six 2-foot lengths of No. 22 cop-
per wire, and a 2-foot length of No. 22 or
No. 26 shielded wire. Mount the test ter-
minals on the chassis. Connect, solder, and
label the test terminals to the 10-pin audio
connector as follows:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Connect one end of a length of the
No. 22 copper wire to pin L of the
10-pin audio connector, and label
the other end SPEAKER.
Connect one end of a length of the
No. 22 copper wire to pin B of the
10-pin audio connector, and label
the other end AF OUTPUT RE-
TURN.
Connect one end of a length of the
No. 22 copper wire to pin E of the
10-pin audio connector, and label
the other end AF INPUT RETURN.
Connect one end of a length of the
No. 22 copper wire to pin H of the
10-pin audio connector, and label
the other end CONT LINE RE-
TURN.
Connect one end of a length of the
No. 22 copper wire to pin A of the
10-pin audio connector, and label
the other end HEADSET.
Connect one end of the shielded
wire to pin C of the 10-pin audio
connector, and label the other end
AF INPUT. Ground the shield to
pin B of the 10-pin audio connector.
Connect one end of a length of the
No. 22 copper wire to pin F of the
10-pin audio connector, and label
the other end RADIO CONT LINE.

129. Alignment Test Setup

a. General. The following paragraphs
contain alignment and adjustment pro-
cedures necessary to obtain optimum
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Figure 112.

 TM 5820-222-35-88

equipment performance. When perform-
ing overall alignment of the equipment,
perform the procedures in the order in
which they are listed. When only one
alignment procedure is performed, it is
assumed that all other subunits are prop-
erly aligned. Before attempting alignment,
read the complete alignment procedure
carefully to become familiar with the
steps involved. Do not attempt alignment
of the equipment as a substitute for trouble-
shooting. Attempt alignment only after
troubleshooting procedures indicate the
need for alignment.

b. Preliminary Test Setup.
(1)

(2)

(3)

Remove the rt unit from its case
(TM 11-5820-222-20).
Connect Electrical Special Pur-
pose Cable Assembly CX-4884/U
(extension cable) between P1 of the
rt unit and the mating jack in the
case.
Connect the audio test box (para
128) to either AUDIO jack J702

(4)

(5)

or J703 on the front panel of the
rt unit.
Connect the 600-ohm, 2-watt re-
sistor between the SPEAKER and
the AF OUTPUT RETURN ter-
minals of the audio test box.
Connect the radio set to the ex-
ternal power source and monitor
the input voltage with the ME-26/U.
Be sure that the input voltage is
within the operating range of the
radio set (Radio Set AN/VRC-24,
-22 to -30 volts dc; Radio Set AN/
TRC-68, 103 to 127, or 207 to 253
volts ac).

c. Control Settings.

Warning: Voltages dangerous to life
(+125 volts, +300 volts dc) are present
in Receiver-Transmitters RT-323/VRC-
24 and RT-441/TRC-68.

(1) The preliminary control settings
for Receiver-Transmitter RT-
323/VRC-24 or RT-441/TRC-68
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are the same. Set the front-panel
controls as follows:

C o n t r o l S e t t i n g

CHAN SEL MANUAL

SQUELCH OFF

VOLUME Fully to the right

POWER Turn to ON, momentarily

(2) Set the controls of Radio Set Con-
trol C-1439/U as follows:

Contro l S e t t i n g

SQUELCH  OFF

PHONE VOLUME and Fully to the right
SPEAKER VOLUME

Radio-interphone RAD

Caut ion:  Do not key the transmitter unless the
ANT. jack is terminated in a proper load (either the
antenna or Radio Frequency Wattmeter AN/URM-
43A). Do not key the transmitter with a signal gen-
erator connected to the ANT. jack. Failure to ob-
serve these precautions will result in damage to
the rt unit and to the test equipment.

Note. Allow at least 5 minutes for the radio set to warm up before
performing any alignment procedures.

130. Third Oscillator Check

Perform the following procedure before
aligning the if. amplifier subunits. If the
third oscillator does not meet the speci-
fications below, check V401B and make
voltage and resistance measurements to
isolate the trouble (fig. 87).

a. Test Equipment Required. M u l t i -
meter ME-26/U.

b. Test Setup.
(1) Perform the alignment test setup

(para 129).
(2) Set the ME-26/U to the -10-volt

dc range and connect the dc probe
to test point J404 (fig. 56).

c. Procedure. Operate MANUAL FRE-
QUENCY TENTHS control from 0.0 to
0.9. At each position, check the Multi-
meter ME-26/U indication on receive and
transmit. The meter indication should be
between 5 and 12 volts dc on both trans-
mit and receive.

131. Alignment of Second Oscillator

a. Test Equipment and Tool Required.
(1) Multimeter ME-26/U.
(2) Alignment tool.

b. Test Setup.
(1) Perform the alignment test setup

(para 129).
(2) Set Multimeter ME-26/U to the

-3 volt dc range and connect the
dc probe to test point J305 (fig.
62).

c. Procedure.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

Set MANUAL FREQUENCY UNITS
control to 9.

Warning: The capacitor C340
trimmer shaft is at B+ potential.
Avoid direct contact with shaft. Do
not short shaft to ground.

N o t e . P e r f o r m  p r o c e d u r e s  ( 2 )  a n d  ( 3 )
b e l o w  o n l y  w h e n  t h i s  s u b u n i t  h a s  b e e n
s e v e r e l y  m i s a l i g n e d .

Turn trimmer capacitor C340 (fig.
62) clockwise to its stop; then tune
it counterclockwise seven com-
plete turns.
Adjust the slug of L310 (fig. 113)
so that the top of the slug is approx-
imately 1 inch from the top of the
tank compartment cover.
Set the MANUAL FREQUENCY
UNITS control to 0.
Tune L310 for a maximum indi-
cation on the ME-26/U.
Set the MANUAL FREQUENCY
UNITS control to 9.
Tune C340 for a maxium indication
on the ME-26/U.
Set the MANUAL FREQUENCY
UNITS control to 0.
Tune L310 for a maximum indica-
tion on the ME-26/U.
Repeat procedures (6) through (9)
above until no further increase in
the voltage indication on the ME-
26/U can be obtained.
Set the MANUAL FREQUENCY
UNITS contro l  to  pos i t ions  0
through 9 and see that the voltage
at test point J305 is not less than
1.0 volt for each position.
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132. Alignment of 3.0- to 3.9-Mc If. Subunit

a. Test Equipment Required.
(1) Rf Signal Generator Set AN/URM-

25D.
(2) Multimeter ME-26/U.
(3) Alignment tool.
(4) Tuning wand.

b. Test Setup.
(1) Perform the alignment test setup

(para 129).
(2) Connect the output of the AN/URM-

25D to test point J303 (fig. 62).
(3) Set ME-26/U to the -3-volt dc

range and connect the dc probe to
test point J504 (fig. 59).

c. Procedure.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

Set the MANUAL FREQUENCY
TENTHS control to .9.

Note. Perform procedures (2) and (3)
below only when this subunit has been
severely misaligned.

Adjust the slugs of L402, L404,
and L406 (fig. 56) counterclock-
wise to their stops; then turn three
complete turns clockwise.
Adjust slugs of L401, L403, and
L405 (fig. 56) so that the tops of
the slugs are 1-3/32 inches from
the top of the cover.
Set the MANUAL FREQUENCY
TENTHS control to .0.
Set the AN/URM-25D frequency to
3.0 mc unmodulated and adjust the
output level for a readable indica-
tion on the ME-26/U.

Note. In the following procedure, adjust
the AN/URM-25D output level as neces-
sary to keep the ME-26/U indication
between -1 and -2 volts do. This will
prevent the avc voltage from affecting
alignment.

Check L401, L403, and L405 with
the tuning wand ((7) below).
If the meter indication shows a de-
crease when either the brass or the
iron tip of the tuning wand is in-
serted into the coil form, the tuned
circuit requires no further adjust-
ment. However, if the indication
increases when the iron tip is in-

(8)

(9)

(10)

(11)

(12)

(13)

serted, the circuit is tuned above
resonance and requires adjust-
ment. If the indication increases
when the brass tip is inserted, the
tuned circuit is below resonance
and requires adjustment.
Tune L401, L403, and L405, if nec-
essary, for a maximum indication
of the ME-26/U.
Set the MANUAL FREQUENCY
TENTHS control to .9. Set the AN/
URM-25D frequency to 3.9 mc.
Check L401, L403, and L405 with
the tuning wand ((7) above).
Tune LA02, L404, and L406, if nec-
essary, for a maximum indication
of the ME-26/U.
Repeat (4) through (11) above until
no further increase in the ME-26/U
voltage indication can be obtained.
Operate the MANUAL FRE-
QUENCY TENTHS control from
.9 to .0 and tune the AN/URM-25D
in corresponding 0.1-mc decre-
ments from 3.9 to 3.0 mc. Check
the tuning of L401, L403, and L405
with the tuning wand. Only slight
detuning (if any) should be noted
in the middle of the .9- to .0-mc
range. If considerable detuning is
noted, check the tuning slugs for
proper travel. The slugs should 
move linearly for given increments
of rotation. Replace any worn or
broken parts, or replace coil L401,
L403, or L405 (para 110).

133. Alignment of First If. Amplifier Subunit

a. Test Equipment and Tools Required.
(1) Rf Signal Generator Set AN/URM-

25D.
(2) Signal Generator TS-497/URR.
(3) Multimeter ME-26/U.
(4) Alignment tool.
(5) Tuning wand.

b. Test Setup.
(1)

(2)

Perform the alignment test setup
(para 129).
Set the ME-26/U to -3-volt dc
range and connect the dc probe
to test point J504 (fig. 59).
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(3) Connect the output of AN/URM-
25D to test point J301 (fig. 62).

c. Procedure.

Warning: Avoid direct contact with the
trimmer shafts of capacitors C306 and
C312. The shafts are at B+ potential; do
not short them to ground.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)
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Set the MANUAL FREQUENCY
UNITS control to 9. Set the MAN-
UAL FREQUENCY TENTHS con-
trol to .9.

Note. In the following procedure, adjust
the AN/URM-25D output level as neces-
sary to maintain the ME-26/U indication
between -1 and -2 volts dc.

Turn trimmer capacitors C302,
C304, C306, C309, C312, and C317
(fig. 62) to the right, to their stops.
Adjust slugs of L301 through L306
(fig. 113) so that the tops of the
slugs are 1 inch from the top of the
cover.
Set the AN/URM-25D frequency
to 29.9 mc unmodulated and adjust
the output level to obtain a read-
able indication on the ME-26/U.

Note. Perform (2) and (3) below only
when this subunit has been severely mis-
aligned.

If necessary, check L306, L305,
L304, and L303 with the tuning
wand (para 132c(7)) for maximum
voltage on ME-26/U.
Set the MANUAL FREQUENCY
UNITS control to 0. Set the MAN-
UAL FREQUENCY TENTHS con-
trol of .0. Set the AN/URM-25D
frequency to 20.0 mc unmodulated.
Check L306, L305, L304, and L303
with the tuning wand (para 132c(7)).
If necessary, tune L306, L305,
L304, and L303 for maximum volt-
age on ME-26/U.
Set the MANUAL FREQUENCY
UNITS control to 9. Set the MAN-
UAL FREQUENCY TENTHS con-
trol to .9. Set the AN/URM-25D
frequency to 29.9 mc unmodulated.
Check L306, L305, L304, and L303
(fig. 113) with the tuning wand.

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

If procedure (10) above indicates
the necessity, tune C317, C312,
C309, and C306 for maximum volt-
age on the ME-26/U (fig. 62).
Repeat procedure (6) through (11)
above until no further increase in
voltage can be obtained on the ME-
26/U.
Ope ra t e  t he  MANUAL FRE-
QUENCY UNITS control from 9
to 0 and tune the AN/URM-25D
from 29.9 to 20.9 mc in cor-
responding 1.0-mc decrements. At
each control position, check the
tuning of L303, L304, L305, and
L306 with the tuning wand. Only
slight detuning (if any) should be
noted in the middle of the 9 to 0
range. If considerable detuning is
noted, check the tuning slugs for
proper travel. The slugs should
move linearly for given increments
of rotation, Replace any worn or
broken parts or replace L303,
L304, L305, or L306.
Remove the AN/URM-25D and con-
nect the TS-497/URR to the ANT.
jack through the 6-db attenuator
(supplied with the TS-497/URR).
Set the MANUAL FREQUENCY
UNITS and the TENTHS controls
to 9 and .9, respectively. Set the
MANUAL FREQUENCY TENS con-
trol to 29 or 39. Set the TS-497/
URR to the same frequency indi-
ca ted  by  the MANUAL FRE-
QUENCY controls (299.9 or 399.9
mc).

Note. In the procedures outlined in (16)
through (22) below, slightly readjust the
TS-497/URR for a maximum ME-26/U in-
dication each time the frequency of the
TS-497/URR is changed.

Adjust the output level of the TS-
497/URR to obtain a readable indi-
cation on the ME-26/U (between -1
and -2 volts dc).
Check L302 and L301 (fig. 113) with
the tuning wand and adjust, if nec-
essary.
Adjust C302 and C304 (fig. 62) for
maximum indication on the ME-26/
U.
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(19)

(20)

(21)

(22)

Set the MANUAL FREQUENCY
UNITS and the TENTHS controls
to 0 and .0, respectively. Set the
TS-497/URR to the frequency indi-
cated by the MANUAL FRE-
QUENCY controls.
Check L301 and L302 with the tun-
ing wand and, if necessary, tune
L301 and L302 for a maximum indi-
cation of the ME-26/U.
Repeat procedures (15) through
(20) above until no further increase
in voltage can be obtained on the
ME-26/U.
Operate the MANUAL FRE-
QUENCY controls from 299.9 to
290.0 mc in . l-mc steps and tune

L301 and L302 with the tuning wand.
Only slight detuning (if any) should
be noted in the middle of the 299.9-
to 290 .0-mc range. If considerable
detuning is noted, check the tuning
slugs for proper travel. The slugs
should move linearly for given in-
crements of rotation. Replace any
worn or broken parts or replace
L301 or L302.

134. Alignment of First Oscillator

a. Test Equipment Required.
(1) Multimeter ME-26/U.
(2) Alignment tool.

the TS-497/URR frequency to cor- b. Test Setup.
responding frequencies. At each (1) Perform the alignment test setup
control position, check the tuning of (para 129).

TM 5820-222-35-118

Figure 113. Rt unit, right-side view.



(2) Set the ME-26/U to -3-volt dc
range and connect the dc probe
to test point J201 (fig. 53).

c. Procedure.
Note. Access holes (fig. 48) are numbered from

22 to 39 end correspond to the numbers on the
MANUAL FREQUENCY TENS control.

(1)

(2)

(3)

(4)

Set the MANUAL FREQUENCY
TENS control to 39.
Tune trimmer inductance L218
(fig. 50) through the access hole
marked 39 on the first oscillator
rear plate (fig. 48) for maximum
voltage on the ME-26/U.
Set the MANUAL FREQUENCY
TENS control to 38 and tune trim-
mer inductance L217 (fig. 50)
through the hole marked 38 (fig. 48)
for maximum voltage on the ME-
26/U.
Continue through the frequency
range of the MANUAL FRE-
QUENCY TENS control and, at each
position, tune the corresponding
trimmer inductance (fig. 48) for
maximum voltage on the ME-26/U.

135. Alignment of Uhf Injection Subunit Step
Tuner

a. Test Equipment Required.
(1) Multimeter ME-26/U.
(2) Alignment tool.

b. Test Setup.
(1) Perform the alignment test setup

(para 129).
(2) Set the ME-26/U to the -3-volt dc

range and connect the dc probe to
test point J201 (fig. 53).

Note. The voltage at J201 will be ap-
proximately twice the amplitude between
225.0 and 299.9 mc that it is between
300.0 and 399.9 mc.

c. Procedure.
(1)

(2)

(3)
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Set the MANUAL FREQUENCY
TENS control to 39.
Rotate trimmer capacitor C208
(fig. 48) through the hole in the first
oscillator rear plate counterclock-
wise to its stop.
Adjust L222 through the hole in the
bottom of the first oscillator cover
(fig. 52) by spreading or squeezing

(4)

(5)

(6)

(7)

the turns of L222 for a maximum
voltage on ME-26/U.

Note. To gain access to L222, loosen
the three retaining screws on the uhf injec-
tion subunit and remove the subunit from
the main frame (para 108). Do not discon-
nect plug P4 or plug P201. Be careful not
to ground the exposed terminal of C1 which
is directly behind the uhf subunit. Capac-
itor C1 is connected to the 300-volt supply.

Set the MANUAL FREQUENCY
TENS control to 22.
Tune C208 (fig. 48) for maximum
voltage on the ME-26/U.
Set the MANUAL FREQUENCY
TENS control to 39.
Repeat procedures (3) through (6)
above, until no increase in voltage
on the ME-26/U is obtained at posi-
tions 22 and 39 of the MANUAL
FREQUENCY TENS control.

136. Alignment of Uhf Injection Subunit
Frequency Tripler and Amplifier

a. Test Equipment Required.
(1) Multimeter ME-26/U.
(2) Radio Frequency Wattmeter AN/

USM-43A.
(3) Alignment tool.
(4) Tab-bending tool.

b. Tab Identification Chart.

c. Test Setup.
(1) Perform the alignment test setup

(para 129).



(2)

(3)

Connect the AN/URM-43A to the
ANT. jack on the front panel. Set
the AN/URM-43A to the 60-watt
range.
Set the ME-26/U to the 3-volt .ac
range and connect rf probe to the
junction of R114 and J113 (fig. 72).

d. Procedure.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Turn trimmer capacitors C215,
C221, C227, and C233 (fig. 55)
counterclockwise to their stops
(minimum capacity).
Set the MANUAL FREQUENCY
TENS control to 39.
Key the transmitter by connecting
a lead between the RADIO CONT
LINE and the CONT LINE RETURN
terminals on the audio test box.
Turn C215, C221, C227, and C233
clockwise to the first voltage peak
indicated on the ME-26/U.
Unkey the transmitter by removing
the lead in procedure (3) above.
Set the ME-26/U to -3 volts dc
range and connect the dc probe to
test point J106 (fig. 68).
Make slight adjustments on C233,
C227, C221, and C215 to obtain
maximum voltage on the ME-26/U.
This voltage is approximately 1.8
to 2.75 volts.
Track the frequency tripler-am-
plifier section of the uhf injection
system over the upper half of the
radio set frequency range (399.9
to 309.9 mc) by bending the tabs
on the main tuning capacitor rotors
of Z208, Z206, Z204, and Z202 (fig.
54). For example, when the radio
set is tuned to 399.9 mc, the tabs
with black tips will behalf-meshed
with the stators on Z208, Z206,
Z204, and Z202. DO not adjust any
other tabs at this frequency. Tune
for maximum voltage on the ME-
26/U. Operate the MANUAL FRE-
QUENCY TENS control from 39 to
30 and, at each position, bend only
the tabs that are half-meshed with
the stators. Start with Z208; then
tune Z206, Z204, and Z202. The
chart in b above shows the tab fre-
quencies and tab color code.

(9)

(10)
(11)

(12)

Caution: Do not bend the tabs
beyond 30° from parallel to the
stator plates. Bending beyond this
point produces little change in ca-
pacitance and will weaken the tab.
Connect the dc probe of the ME-
26/U to test point J104 (fig. 68).
Key the transmitter as in (3) above.
Operate the MANUAL FRE-
QUENCY TENS control from 29
through 22 and, at each position,
bend the tab that is half-meshed
with the stator for a maximum volt-
age indication on the ME-26/U.
Start with Z208, and then tune Z206,
Z204, and Z202. The voltage at J104
should vary from -1 to -3 volts.
Unkey the transmitter by removing
the lead in (3) above.

Caution: To prevent damage to
V104, V105, and V106, do not op-
erate the rf unit as a transmitter
for longer than 3 minutes at one
time when the rf amplifiers are
misaligned.

137. Alignment of Rf and Power Amplifier

a. Test Equipment and Tools Required.
(1) Multimeter ME-26/U.
(2) Radio Frequency Wattmeter AN/

URM-43A.
(3) Alignment tool.
(4) Tuning wand.

b. Test Setup.
(1) Perform the alignment test setup

(para 129).
(2) Set the AN/URM-43A to the 60-

watt range and connect it to the
ANT. jack on the front panel.

c. Procedure.
(1)

(2)

Set the MANUAL FREQUENCY
controls to 399.9 mc.
Check the mechanical synchroni-
zation of Z101, Z103, Z105, Z106,
and Z108 (fig. 68); the small tab on
the rotor should be in full-mesh
with the stator, and the tab (black
tip) opposite should be in half-
mesh. On the Z107 (fig. 68), the
first rotor tab leading edge on both
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)
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sides should be lined up with the
stator. Refer to paragraph 125 for
mechanical synchronization.
Set the R108 (fig. 72) fully clock-
wise (maximum resistance) and
rotate trimmer capacitors C107,
C115, C122, C127, C141, and C132
counterclockwise to their stops
(fig. 68 and 72).
Key the transmitter by connecting
a lead between the RADIO CONT
LINE and the CONT LINE RETURN
terminals on the audio test box.

Note. The following procedures are per-
formed with the radio set keyed to trans-
mit. If the tuning indications at test
points J105 and J106 are masked by satur-
ation (tuning a capacitor over a wide range
produces only a slight change in the volt-
age reading at a test point), decrease the
if. voltage to V101 by inserting a tuning
wand into one of the if. tuning coils L303,
L303, L304, L305, or L306 (fig. 113).

Set the ME-26/U to the -1-volt dc
range and connect the dc probe to
test point J105 (fig. 68).
Adjust C107 and C115 (fig. 68) for
maximum voltage indication on the
ME-26/U.
Set the ME-26/U to the -3-volt dc
range and connect the dc probe to
test point J106 (fig. 68).
Adjust C122 (fig. 68) for maximum
voltage indication on the ME-26/U.
Set the ME-26/U to -10-volt dc
range and connect the dc probe to
test point J114 (fig. 68).
Adjust C127 (fig. 68) for a maxi-
mum voltage indication on the ME -
26/U.
Set the ME-26/U to the -100-volt
dc range and connect the dc probe
to test point J111 (fig. 72).
Adjust C141 (fig. 72) for a maxi-
mum voltage indication on the ME -
26/U. The meter should read -25
to -30 volts dc.
Adjust C132 (fig. 68) for a maxi-
mum output reading
URM-43A.
Perform procedures
(13) above in reverse

on the AN/

(5) through
order.

(15)

(16)

(17)

(18)

(19)

(20)

(21)

Adjust L111 (fig. 72) for a maxi-
mum power output indication on
AN/URM-43A. To adjust coupling
loop L111, loosen the two holding
screws and rotate the rf connector.
Readjust C132 as described in (13)
above.
Rotate the front panel METER
switch to PA Ib and adjust R108
(fig. 72) for a midscale indication
on the front-panel meter. Recheck
C132 and C141 as described in (13)
and (12) above.
Track Z108 (fig. 68) by bending the
tabs on the rotors of the main tun-
ing capacitor part (part of Z108).
Start at 399.9 mc and decrease the
setting of the MANUAL FRE-
QUENCY TENS control in 10-mc
steps to 229.9, then decrease the
frequency to 225.0 mc. At each
frequency, bend the tab that is half-
meshed with the stator for maxi-
mum power output on the AN/URM-
43A. The chart in paragraph 136b
shows the tab frequencies and the
color code of the tabs.

Note. At 229.9 mc, the yellow tab should
be fully meshed with the stator.

Track  Z107 (fig. 68) by bending the
tabs on the rotors of the main tun-
ing capacitor (part of Z107). Start
at 375.0 mc and decrease the set-
ing of the MANUAL FREQUENCY
controls in 20-mc steps to 235.0;
then decrease the frequency to
225.0 mc. At each frequency, bend
the tabs on each side for a maxi-
mum voltage indication on ME -26/
U.
Set the ME-26/U to the -10 volts
dc range and connect the dc probe
to test point J114 (fig. 68).
Track Z106 by bending the tabs on
the rotors of the main tuning ca-
pacitor (part of Z106) (fig. 68) for
a maximum voltage indication on
the ME-26/U. Start at 399.9 mc
and decrease the frequency in 10-
mc steps to 229.9 mc; then de-
crease the frequency to 225.0 mc.
At each frequency setting, bend the



(22)

(23)

(24)

half-meshed tabs on each side for (25)
a maximum voltage indication on
the ME-26/U. Refer to the tab
color chart in paragraph 136 b.
Set the ME-26/U to the -3 volts
dc range and connect the dc probe
to test point J106 (fig. 68).

Track Z105 by bending the tabs on
the rotor of the main tuning ca-
pacitor (part of Z105) (fig. 68) for
a maximum voltage on the ME -26/
U. Start at 399.9 mc and decrease
the frequency in 10-mc steps to
229.9 mc; then decrease the fre-
quency to 225.0 mc. Refer to the
chart in paragraph 136b.
Set the ME-26/U to the -1 volt
dc range and connect the dc probe to
test point J105 (fig. 68).

Section

Track Z103 and Z101 (fig. 68) by
bending the tabs on the rotors of
the main tuning capacitors for a
maximum voltage at the ME -26/U.
Start at 399.9 mc and decrease the
the frequency in 10-mc steps to
229.9 mc; then decrease the fre-
quency to 225.0 mc. Refer to the
chart in paragraph 136b.

Note. When the tank circuits are com-
pletely misaligned, it may be impossible to
track each tank circuit individually from
399.9 mc to 225.0 mc because of lack of
excitation. If this happens, bend the tabs
on the appropriate tanks at each frequency.
For example, at 389.9 mc, bend the tabs on
Z108, Z106, Z105, Z103, and Z101; then
bend the tabs on Z107. Start with 375.0
mc and decrease the MANUAL FREQUEN-
CY control in 20-mc steps to 235 mc; then
decrease to 225 mc.

IV. ADJUSTMENTS

138. Transmit Audio Level Adjustments

a. Test Equipment Required.
(1)
(2)
(3)

(4)
(5)

Audio Oscillator TS-382/U.
Oscilloscope AN/USM-50.
Radio Frequency Wattmeter AN/
URM-43A.
Multimeter ME-26/U.
Electronic Voltmeter ME-30B/U.
Audio test box.(6)

b. Test Setup.
(1)

(2)

(3)

(4)

(5)

Perform alignment test setup (para
129).
Connect the AN/URM-43A to the
ANT. jack on the front panel.

Warning: Be extremely careful
when making the following connec-
tions because +300 volts dc is pre-
sent at test point J803.
Connect the AN/USM-50 to test
point J803 (fig. 76).
Set the ME-26/U to 300 volts ac.
Connect the ac probe to test point
J803. Ground the other ME-26/U
test lead.
Set the ME-30B/U to the 0.3-volt
ac scale and connect the test leads

(6)

(7)

(8)

between the audio test box termi-
nals labeled AF INPUT and AF IN-
PUT RETURN (10-pin audio con-
nector terminals C and E).
Connect the TS-382/U between the
audio test box terminals labeled
AF INPUT and AF INPUT RE-
TURN.
Turn control R831 (fig. 76) fully
counterclockwise (zero resist-
ance.)
Set NOR BB switch S801 (rear of
main frame, fig. 48) to NOR.

c. Procedure.
(1)

(2)

(3)

Key the transmitter by connecting
a lead between the RADIO CONT
LINE and the CONT LINE RETURN
terminals on the audio test box.
Set the TS-382/U audio output to
1,000 cps and adjust it to produce
a 0.1-volt ac indication on the ME-
30B/U.
Adjust control R843 (fig. 76) until
clipping of the sine wave is barely
perceptible on the oscilloscope.
The ME-26/U indication should be
approximately 150 volts ac or
more.
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(4)

(5)

(6)

(7)

(8)

Rotate R831 clockwise until a slight
decrease in voltage at test point
J803 is.noted on the ME-26/U and
the AN/USM-50.
Decrease the TS-382/U output to
0.05 volt ac as indicated on the ME -
30B/U. The decrease in output at
test point J803 should be at least
3 db (approximately a 45-volt drop
if the output voltage was 150 volts).
If the decrease is more than 3 db,
repeat the procedures in (2) and
(4) above, adjust control R831
slightly further clockwise, and re-
peat (5) above until a 3-db decrease
is noted in the procedure for (5)
above.
If the decrease indicated inproce-
dure (5) above is less than 3 db,
repeat procedure (2) above, adjust
control R831 slightly counter-
clockwise, and repeat the proce-
dures in (5) above. Continue this
procedure until exactly 3-db de-
crease is noted in procedure (5)
above.
Increase the TS-382/U output to
0.4 volts ac, as indicated on ME-
30B/U. Note that the output at test
point J803 does not increase more
than 2 db from the output at a 0.1-
volt ac input (approximately 40-
volt rise if the output voltage was
150 volts).

139. Receiver Audio Level Adjustments

a. Test Equipment Required.
(1) Signal Generator TS-497/URR.
(2) Electronic Voltmeter ME-30B/U.
(3) Audio test box.
(4) Six-db attenuator pad (supplied

with the TS-497/URR).

b. Test Setup.
(1)

(2)

(3)
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Perform the alignment test setup
(para 129).
Connect the TS-497/URR through
the 6 db pad to the ANT. jack on
the front panel.
Connect the ME-30B/U between
the audio test box terminals labeled
SPEAKER and AF OUTPUT RE-

TURN (10-pin audio connector ter-
minals L and B).

(4) Set the ME-30B/U to the 30-volt
ac scale.

c. Procedure.
(1)

(2)

(3)

Set the TS-497/URR and the rt unit
to the same frequency.
Adjust the TS-497/URR for a 100-
microvolt output, modulated 30
percent, with a 1,000-cps signal.
Adjust R826 (fig. 76) for a 24.5-
volt ac indication on the ME-30B/U.

140. S-METER Adjustment

a. Test Equipment Required.
(1) Signal Generator TS-497/URR.
(2) 6-db attenuator pad (supplied with

the TS-497/URR).
b. Test Setup.

(1)

(2)

(3)

(4)

(5)

Perform the alignment test setup
(para 129).
Operate the rt unit on normal re-
ceive.
Set the MANUAL FREQUENCY
control to 399.9 mc.
Set the METER switch to S-ME-
TER.
Connect the TS-497/URR through
the 6-db pad to the ANT. jack on
the rt unit front panel.

c. Procedure.
(1)

(2)

Adjust the TS-497/URR for a 6-
microvolt rf output at 399.9 mc.
Slightly readjust the frequency of
the TS-497/URR for a maximum
indication on the rt unit front panel
meter.
Adjust resistor R716 so that the
meter pointer is at the left border
of the area marked NORMAL on
the front panel meter.

141. Squelch Adjustment

a. Test Equipment Required.
(1) Signal Generator TS-497/URR.
(2) Six-db attenuator pad (supplied

with the TS-497/URR).
b. Test Setup.

(1)

(2)

Perform the alignment test setup
(para 129).
Set the METER switch to S-ME-
TER.



(3) With no signal input, operate the
MANUAL FREQUENCY TENS con-
trols from 22 to 39 and set the con-
trol to the position at which the
highest S-METER reading can be
obtained.

(4) Connect the TS-497/URR to the
ANT. jack on the front panel
through the 6-db attenuator pad.

(5) Set the TS-497/URR to the same
frequency as indicated by the MAN-
UAL FREQUENCY controls. Read-
just the TS-497/URR frequency
slightly for a maximum reading on
on the S-METER.

(6) Set the TS-497/URR output at 50
microvolt.

c. Procedure.
(1) Rotate the SQUELCH control fully

clockwise.
(2) Adjust control R712 (fig. 49) until

the CALL LIGHT lamp lights.
(3) Decrease the TS-497/URR output

signal level until the CALL LIGHT
lamp goes off.

(4) Increase the TS-497/URR output
signal level until the CALL LIGHT
lamp lights, and check for a 50-
microvolt setting on the TS-497/
URR.

(5) If the CALL LIGHT lamp lights at
a signal level lower or higher than
50 microvolt, repeat the proce-
dures in (2), (3), and (4) above.
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CHAPTER 7
FINAL TESTING

Section I. INTRODUCTION

142. Purpose of Final Testing

The tests outlined in this section are
designed to measure the performance ca-
pability of a repaired Radio Set AN/VRC-
24 or AN/TRC-68. Equipment that meets
the requirements stated in the tests will
provide satisfactory operation equivalent
to that of new equipment.

143.

In

144.

Test Equipment Required for Final
Testing

addition to the test equipment and

Section II.

Frequency Stability Versus Supply
Voltage

Connect Radio Set AN/VRC-24 or AN/
TRC-68 and the test equipment as shown in
figure 114.

a. Test Procedure, Radio Set AN/VRC-
24.

(1)

(2)
(3)

(4)

(5)

Adjust the input voltage to 26.4
volts dc with the AN/VRC-24 oper-
ating on transmit. Use the ME-26/
U to measure the dc input voltage.
Set the frequency to 399.9 mc.
After a 30-minute warmup, meas-
ure and record the transmitter out-
put frequency.
Adjust the input voltage to 22 volts
dc and, after 5 minutes, repeat the
frequency measurement. The fre-
quency must be within ±2 kc of
of 399.9 mc.
Adjust the input voltage to 30 volts
dc and, after 5 minutes, repeat the
frequency measurement. The fre-
quency must be within ±2 kc of
399.9 mc.

audio test box listed in paragraph 128 the
following items are required for final test-
ing:

TESTS

b. Test Procedure, Radio Set AN/TRC-
68.

(1)

(2)
(3)

(4)

(5)

Adjust the input voltage to 115 (or
230) volts ac with the AN/TRC-68
operating on transmit.
Set the frequency to 399.9 mc.
After a 30-minute warmup, meas-
ure and record the transmitter out-
put frequency.
Adjust the input voltage to 103 (or
207) volts ac and, after 5 minutes,
repeat the frequency measure-
ment. The frequency must be with-
in ±2 kc of 399.9 kc.
Adjust the input voltage to 127 (or
253) volts ac and, after 5 minutes,
repeat the frequency measure-
ment. The frequency must be with-
in ±2 kc of 399.9 kc.

145. Front Panel Meter

Connect the AN/VRC-24 or AN/TRC-68
for normal operation. Check LINE V, LOW
B+, HIGH B+, and S-METER on receive.
Operate the push-to-talk switch and check
LOW B+, HIGH B+, DVR Ib, PA Ig, PA Ib,
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Figure 114. Frequency stability vs supply voltage test setup, block diagram.

SWR and PWR on transmit. Check % MOD
while speaking into the microphone. The
following chart lists normal indications.

146. Receiver Sensitivity Test

Connect the AN/VRC-24 or AN/TRC-68
and the test equipment as shown in figure
115.

a. Tune the radio set to 399.9 mc and
turn the VOLUME control fully clockwise.

b. Set the TS-497/URR to 399.9 mc. Set
the METER switch to S-METER and tune
the TS-497/URR for a maximum indication
on the meter.

c. Modulate the TS-497/URR output sig-
nal at 30 percent with a 1,000-cycle audio-
frequency.

d. Adjust the MICROVOLTS control on
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the TS-497/URR until the ME-30B/U indi-
cates 12.25 volts across the 600-ohm load
(the MICROVOLTS control setting must
not exceed 6).

e. Record the db reading on the ME-30B/
U that corresponds to 12.25 volts.

f. Turn the TS-497/URR modulator
switch to OFF.

g. The ME-30B/U indication must be at
least 10 db below the value recorded in e
above.

h. Perform steps a through g above for
the following test frequencies:

147. Resettability Tests

a. Rf Power Output Resettability.
(1)

(2)

(3)

(4)

(5)
(6)

Connect the AN/URM-43A to the
rt unit ANT. jack.
Place the rt unit in its case. Place
the AN/VRC-24 on Mounting MT-
1436/U.
Apply 115 (or 230) volts ac to the
AN/TRC-68 or 26.4 volts dc to the
AN/VRC-24.
Tune the rt unit to a test frequency
of 225.0 mc.
Allow 2 hours for warmup.
Key the rt unit. The unmodulated

(7)

(8)

rf power output should be not less
than 16 watts.
Recycle the rt unit to 399.9 mc and
then back to the test frequency. Key
the rt unit and measure the unmod-
ulated power output. The power
output should be within 5 percent of
16 watts.
Repeat step (7) above for test fre-
quencies of 300 and 235 mc.

b. TransmitterFrequency Resettability.
(1)

(2)

(3)

(4)

(5)

(6)

Connect the equipment as shown in
figure 114.
Apply 115 (or 230) volts ac (AN/
TRC-68) or 26.4 volts dc (AN/VRC-
24) to the rt unit.
Tune the rt unit to a test frequency
of 225.0 mc and allow a 30-minute
warmup period.
Key the rt unit and measure the
output frequency. The output fre-
quency should be within ±2 kc of
225.0 mc.
Recycle the rt unit to 399.9 mc and
then back to the test frequency. Key
the rt unit and measure the output
frequency. The output frequency
should be within ±2 kc of the test
frequency.
Repeat (5) above for test fre-
quencies of 300 and 235 mc.

c. Receiver Sensitivity Resettability.
(1) Connect the equipment as shown in

figure 115.
(2) Apply 115 (or 230) volts ac (AN/

TRC-68) or 26.4 volts dc (AN/
VRC-24) to the rt unit.

Figure 115. Receiver sensitivity test setup, block diagram.
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(3)
(4)

(5)

(6)

(7)

(8)

Tune the rt unit to 225.0 mc.
Set the TS-497/URR to a test fre-
quency of 225.0 mc. Set the METER
switch to S-METER and tune the
TS-497/URR for a maximum indi-
cation on the meter.
Modulate the TS-497/URR output
signal at 30 percent with a 1,000-
cycle audiofrequency.
Adjust the MICROVOLTS control
on the TS-497/URR until the ME-
30B/U indicates 12.25 volts across
600-ohm load.
Recycle the rt unit to 399.9-mc and
then back to the test frequency. The
ME-30B/U indication should be
within 10 percent of 12.25 volts.
Repeat (7) above for test fre-
quencies of 300 and 235 mc.

148. Squelch Test
Connect the equipment as shown in figure

115. Connect the ME-30B/U and variable
autotransformer or the ME-26/U and po-
tentiometer as shown in figure 114.

a. Tune the rt unit to 399.9 mc.
b. Set the SQUELCH control to the maxi-

mum sensitivity position (fully counter-
clockwise to the stop but not to OFF).

c. Turn the METER switch to S-METER
and tune the TS-497/URR for a maximum
indication of the S-METER.

d. Adjust the TS-497/URR for the mini-
mum setting of the MICROVOLTS control
that will deactivate the squelch (as indi-
cated by the lighting of the CALL LIGHT
lamp). The MICROVOLTS SETTING must
not exceed 3 microvolt.

e. Turn the SQUELCH control fully
clockwise (minimum sensitivity). The
squelch must deactivate with an input sig-
nal of not less than 25 microvolts nor more
than 50 microvolt without readjustment of
the SQUELCH control.

f. Perform b through e above at test
frequencies of 309.9 and 225.0 mc. The
signal input required to deactivate
the squelch must be between 1.5 and 6
microvolt for maximum sensitivity, and
between 12.5 and 100 microvolt for mini-
mum sensitivity.

g. Perform b through f above with sup-
ply voltages of 103 (or 207) and 127 (or

253) volts ac (AN/TRC-68), or at 22 and
30 volts dc (AN/VRC-24). The input signal
required to deactivate the squelch must be
between 0.5 and 17 microvolt for maxi-
mum sensitivity, and between 4.5 and 280
microvolt for minimum sensitivity.

h. Tune the rt unit to 399.9 mc. Set the
TS-497/URR at the same frequency. Turn
the METER switch to S-METER and read-
just the TS-497/URR for a maximum S-
METER indication. Turn the MICROVOLTS
dial to 6. Adjust the SQUELCH control for
the minimum setting that will deactivate
the squelch. Turn the MICROVOLTS dial
to the minimum setting that will operate
the squelch. The signal input voltage ratio
between the unsquelched and the squelched
condition must not exceed 2 to 1.

149. Signal Plus Noise-to-Noise Ratio

Connect the AN/VRC-24 or AN/TRC-68
to the test equipment as shown in figure
115.

a. Set the TS-497/URR to the same fre-
quency as the rt unit and tune the TS-497/
URR for a maximum indication on the S-
METER.

b. Adjust the TS-497/URR for a 10,000-
microvolt output modulated 30 percent with
a 1,000-cycle audio signal.

c. Adjust the rt unit VOLUME control
for a 24.5-volt root-mean-square (rms)
indication on the ME-30B/U. Record the
indication on the corresponding db scale.

d. Turn the modulator switch on the TS-
497/URR to OFF. The decrease in db as
indicated on the ME-30B/U must be not
less than 35 db.

150. Receiver Audio Output Test

Connect the test equipment to the AN/
VRC-24 or AN/TRC-68 as shown in figure
116. Do not connect the ME-26/U, the AN/
USM-50, the TS-723A/U, or the AN/URM-
25D.

a. Tune the rt unit and the TS-497/URR
to any convenient frequency.

b. Set the METER switch to S-METER
and adjust the TS-497/URR frequency for
a maximum S-METER indication.

c. Adjust the TS-497/URR for a 100-
microvolt rf signal modulated 30 percent
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 fig. 116

 with a 1,000-cycle audio signal. the second set of measurements with the
d. To perform the test in the chart below, input voltage reduced to 103 (or 207) volts

make one set of measurements with nor- ac (AN/TRC-68) or 22 volts dc (AN/VRC-
mal input voltage applied to the rt unit and 24) .

151. Audiofrequency Response
Characteristics

Connect the AN/VRC-24 or the AN/TRC-
68 to the test equipment as shown in figure
116. Connect the TS-382A/U to the EXT
MOD jack of the TS-497/URR to provide
external modulating frequencies from 100
to 25,000 cps. Do not connect the TS-723A/
U or the AN /URM-25D.

a. Tune the rt unit and TS-497/URR to
any convenient frequency.

b. Adjust the TS-497/URR for a 1,000-
microvolt signal modulated 30 percent with
a 1,000-cycle audio signal.

c. Set the front panel METER switch to
S-METER and adjust the TS-497/URR fre-
quency for a maximum S-METER indica-
tion.

d. Connect the ME-30B/U and 600-ohm
load across the SPEAKER and AF OUTPUT
RETURN terminals of the audio test box
and adjust the front panel VOLUME con-
trol for 1 watt of audio output power (24.5
volts rms across the 600-ohm load). Re-
cord the corresponding db indication of the
ME-30B/U.

e. Set the TS-382A/U modulation signal
to frequencies of 100, 300, 3,000, 5,000,
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and 10,000 cps and, without further adjust-
ment of the rt unit controls, measure and
record the db indication of the ME-30B/U.
At 300 and 3,000 cps, the audio output
level must be within ±2 db of the indication
in d above. The audio output level at 100,
5,000, and 10,000 cps should be at least
-8 db, -5 db, and -20 db respectively from
the indication in d above.

f. Connect the 600-ohm load and ME-
30B/U between the HEADSET and AF OUT-
PUT RETURN terminals of the audio test
box.

g. Repeat the audio response measure-
ments made in e above. Do not change the
setting of the front panel VOLUME con-
trol. Record the db indications. The db re-
lationships must be the same as in e above.

h. Connect the 600-ohm load and ME-
30B/U between AUXILIARY jack J1403-R
(AN/TRC-68) or terminal board TB1702-
23 (AN/VRC-24), and chassis ground, and
repeat the measurements made in e above.
Record the db indications. The db relation-
ships must be the same as in e above.

i. Disconnect the audio test box from the
front panel AUDIO jack and connect it to
either of the C-1439/U AUDIO jacks. Con-
nect the 600-ohm load and the ME-30B/U
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between the HEADSET and AF OUTPUT
RETURN terminals of the audio test box
and repeat the measurements made in e
above. Record the db indications. The db
relationships should be the same as in e
above.

j. Connect the 600-ohm load and ME-
30B/U between terminals D and E of
BROAD BAND jack J704. Turn the NOR-
BB switch (TM 11-5820-222-20) to BB.

k. Measure and record the audio output
voltage at modulation frequencies of 100,
250, 400, 1,000, 4,000, 10,000, 15,000,
20,000, and 25,000 cps. The db indications
of the ME-30B/U from 100 to 10,000 cps
should be within ±3 db of the indication at
1,000 cps. The db indications at 15,000,
20,000, and 25,000 cps should be not more
than -7 db from the db indication at 1,000
cps.

152. Audio Distortion Measurements

Connect the AN/VRC-24 or AN/TRC-68
as shown in figure 116. The AN/URM-25D,
the ME-26/U, and the AN/USM-50 are not
used in this test. Connect the TS-382/U to
the EXT MOD jack on the TS-497/URR to
provide external modulating frequencies.

a. Tune the rt unit and TS-497/URR to
any convenient frequency.

b. Adjust the TS-497/URR for a 1,000-
microvolt signal modulated 30 percent with
a 1,000-cycle audio signal.

c. Set the front panel METER switch to
S-METER and adjust the TS-497/URR for
a maximum S-METER indication.

d. Connect the TS-723A/U and the 600-
ohm load between audio test box terminals
SPEAKER and AF OUTPUT RETURN.

Note. To perform the harmonic distortion meas-
urements in this procedure, refer to TM 11-5097.

e. Set the TS-382A/U modulating fre-
quency to 300 cycles and measure the
harmonic distortion with the TS-723A/U.
Record the percentage of harmonic distor-
tion. Repeat this procedure for modulating
frequencies of 500, 1,000, 2,000, and 3,000
cps. The percentage of harmonic distortion
for these measurements must not exceed
10 percent.

f. Repeat the procedure detailed in e
above with the TS-723A/U and the 600-ohm
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load connected between the terminals listed
below:

(1)

(2)

(3)

HEADSET and AF OUTPUT RE-
TURN on the test box (the test box
is connected to the C-1439/U
AUDIO jack for this test only).
AUXILIARY jack J1403-R (AN/
TRC-68) or terminal  board
TB1702-23 (AN/VRC-24) and
chassis ground.
Terminals D and E of BROAD
BAND jack J704.

153. If. Bandwidth

Connect Radio Set AN/VRC-24 or AN/
TRC-68 and the test equipment as shown
in figure 117. Operate the radio set for
normal receive.

a. Set the AN/URM-25D to 3.5 mc.
b. Adjust the AN/URM-25D output level

for -1.0 volt on the ME-26/U.
c. Increase the AN/URM-25D output

level to 6 db above (twice) the level set in
b above.

d. Set and record the frequency above
and the frequency below 3.5 mc (indicated
on the AN/USM-26) which provide -1.0 volt
on the ME-26/U. The difference between
the two frequencies (6-db bandwidth) must
be not less than 80 kc.

e. Increase the AN/URM-25D output
level (at 3.5 mc) to 60 db above (1,000
times) the level set in b above.

f. Set and record the frequency above
and the frequency below 3.5 mc (indicated
on the AN/USM-26) which provide -1.0 volt
on the ME-26/U. The difference between
the two frequencies (60-db bandwidth) must
be not greater than 150 kc.

g. Determine the 6-db and 60-db half-
bandwidth difference percentages by using
the following formula:

deviation (plus) - deviation (minus) x 100 =
average deviation

Half-bandwidth difference percentage
where: deviation (plus) is the frequency

difference (in megacycles) above
3.5 mc (d or f above).
deviation (minus) is the frequency
difference (in megacycles) below
3.5 mc (d or f above).



average deviation is the bandwidth
in megacycles (determined in d or
e above) divided by 2.

Note. Always subtract the smaller deviation from
the larger deviation.

Example: If the two recorded frequencies
(d above) are 3.538635 and
3.456647 mc, the deviation (plus)
equals 0.038635 mc, the devia-
tion (minus) equals 0.043353,
and the total bandwidth equals
0.081988 mc. The half band-
width is 0.081988-2 or 0.040994.
Therefore: half bandwidth dif-
ference percentage at 6 db =

(.043353 - .038635) X 100
.040994 = 11.5 percent

h. The half-bandwidth difference per-
centages (6 or 60 db) must not exceed 15
percent.

154. Transmitter Rf Power Output

a. Make the following connections. Use
fig. 118 as a guide.

(1) Connect the input voltage control
(variable autotransformer (AN/
TRC-68) or potentiometer (AN/
VRC-24)) and Multimeter ME-26/
U to the radio set input line.

(2) Connect the audio test box 10-pin
connector to either AUDIO recep-
tacle on the rt unit front panel.

(3) Connect the 600-ohm load between
the SPEAKER and AF OUTPUT
RETURN terminals on the audio
test box.

(4) Connect Radio Frequency Watt-
meter AN/URM-43A to the rt unit
ANT. jack with a 10-foot length of
RG-8/U coaxial cable.

b. Turn the radio set on and set the vari-
able autotransformer for 115 (or 230) volts
ac (AN/TRC-68) or the potentiometer for
26.4 volts dc (AN/VRC-24) as indicated on
the ME-26/U. Allow a 2-hour warmup
time.

c. Key the transmitter by connecting a
lead between the RADIO CONT LINE and
CONT LINE RETURN terminals on the
audio test box. Readjust the input voltage
control to maintain the voltage in b above.

d. Note the transmitter rf power output
indicated on the AN/URM-43A for the fre-
quency settings listed in the chart in para-
graph 146h. The rf power output must be
not less than 16 watts at any test frequency.

e. Reduce the input voltage to 103 (207)
volts ac (AN/TRC-68) or 22 volts dc (AN/
VRC-24) with the transmitter keyed.

f. Repeat the procedure given in d above.
The rf power output must be not less than
4 watts.

155. Modulation Capability

a. Connections for Normal Audio Test
(fig. 119).

(1)

(2)

Connect Audio Oscillator TS-382/
U to the dummy microphone input.
Connect Electronic Voltmeter ME-
30B/U across the 150-ohm resistor
in the dummy microphone (fig. 119,
note 2).
Connect the dummy microphone

Figure 117. If. bandwidth test setup, block diagram.
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(3)

(4)

(5)

(6)

(7)

output to the AF INPUT and AF
INPUT RETURN terminals on the
audio test box.
Connect the audio test box 10-pin
connector to either AUDIO recep-
tacle on the rt unit front panel.
Connect a 600-ohm load between
the SPEAKER and AF OUTPUT
RETURN terminals on the audio
test box.
Connect the feedthrough crossarm
of Variable Attenuator CN-318/U
between the ANT. jack on the rt
unit and Radio Frequency Watt-
meter AN/URM-43A.
Connect the variable adjustment
leg of the CN-318/U directly to the
input of Transfer Oscillator CM-
77/USM.
Connect Oscilloscope AN/USM-50
to the output of the CM-77/USM.

b. Preliminary Adjustments.
(1)
(2)

(3)

(4)

(5)

(6)

Tune the rt unit to 399.9 mc.
Key the transmitter by connecting
a lead between the RADIO CONT
LINE and CONT LINE RETURN
terminals on the audio test box.
Set the CN-318/U for minimum
attenuation.
Set the AN/USM-50 MULTIPLIER
switch to 1, the VERTICAL GAIN
control to midrange, and the
SWEEP TIME control to 1,000
microseconds.
Tune the CM-77/USM for maxi-
mum pattern height on the AN/
USM-50. Adjust the AN/USM-50
VERTICAL GAIN control to main-
tain the pattern height within the
cathode-ray tube face.
Adjust the CN-318/U so that a 6-db
increase (twice the rf input) or de-
crease (half the rf input) in the rf
input to the CM-77/USM causes a
6-db change (twice or half the
height) of the pattern on the AN/
USM-50.

c. Normal Audio Test Procedure.
(1) Set the TS-382/U to 1,000 cps; set

the signal level for 0.1 volt on the
ME-30B/U.

(2) Adjust the AN/USM-50 SWEEP
TIME FINE and SYNC controls to

(3)

(4)

(5)

(6)

maintain the pattern reasonably
steady on the cathode-ray tube face.
Record the height of the pattern
from peak to peak and from valley
to valley.
Repeat procedures (2) and (3) above
for channel settings of 300.0 mc
and 225.0 mc.
Calculate the modulation percent-
age as follows:

Modulation percentage =

x 100

The modulation percentage must
be between 70 and 100 percent.

d. Broadband Audio Test Procedure.
(1)

(2)

(3)

(4)

(5)

(6)

Remove the rt unit from its case
and set switch S801 to BB. Replace
the rt unit in its case. (Refer to
TM 11-5820-222-20 for procedure
and location of S801.)
Make the connections given in a
above, except omit the dummy
microphone and connect the TS-
382/U and the ME-30B/U between
terminal B of BROADBAND jack
J704 and the AF INPUT RETURN
terminal of the audio test box.
Perform the preliminary adjust-
ments given in b above.
Set the TS-382/U to 1,000 cps; set
the signal level to an amplitude
(approximately 8 volts as indicated
on the ME-30B/U) sufficient to
begin wave from clipping (as viewed
on the AN/USM-50).
Record the waveform amplitudes
and calculate the modulation per-
centages as described in c (3), (4),
and (5) above.
The modulation percentages must
be between 70 and 100 percent.

156. Automatic Modulation Limiter

a. Connections. Use figure 119 as a
guide.

(1) Connect Audio Oscillator TS-382/
U to the dummy microphone input.

(2) Connect the dummy microphone
output to the AF INPUT and AF
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(3)

(4)

(5)

(6)

(7)

INPUT RETURN terminals on the
audio test box.
Connect a 600-ohm load between
the SPEAKER and AF OUTPUT
RETURN terminals on the audio
test box.
Connect Electronic Voltmeter ME-
30 B/U across the 150-ohm resistor
in the dummy microphone (fig. 119,
note 2) for input signal voltage
measurements.
Connect the ME-30B/U between the
SPEAKER and AF OUTPUT RE-
TURN terminals on the audio test
box for output signal decibel meas-
urements.
Connect the audio test box 10-pin
connector to either AUDIO recep-
tacle on the rt unit front panel.
Connect Radio Frequency Watt-
meter AN/URM-43A to the ANT.
jack on the rt unit front panel.

b. Procedure.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

Key the transmitter by connecting
a lead between the RADIO CONT
LINE and CONT LINE RETURN
terminals on the audio test box.
Set the TS-382/U to 1,000 cps; set
the input signal level for 0.1 volt
on the ME-30B/U (a(4) above).
Record the output signal level (a(5)
above).
Reduce the input signal level to 0.05
volt (a(4) above).
Record the output signal level (a(5)
above). The output signal level must
be at least 3 db below the level
given in (3) above.
Increase the input signal level to
0.4 volt (a(4) above).
Record the output signal level (a(5)
above). The output signal level must
be not more than 2 db above the
level given in (3) above.

157. Transmitter Audiofrequency Response

a. Connections for Normal Audio Test.
Use figure 119 as a guide.

(1)

(2)

Connect Audio Oscillator TS-382/
U to the dummy microphone input.
Connect the dummy microphone
output to the AF INPUT and AF IN-

(3)

(4)

(5)

(6)

(7)

PUT RETURN terminals on the
audio test box.
Connect a 600-ohm load between
the SPEAKER and AF OUTPUT
RETURN terminals on the audio
test box.
Connect Electronic Voltmeter ME-
30B/U as required in the proce-
dures below.
Connect the audio test box 10-pin
connector to either AUDIO recep-
tacle on the rt unit front panel.
Connect the feedthrough crossarm
of Variable Attenuator CN-318/U
between the ANT. jack on the rt unit
and Radio Frequency Wattmeter
AN/URM-43A.
Connect the variable adjustment

(8)

leg of the CN-318/U directly to
the input of the linear detector.
Connect Multimeter ME-26/U to
the output of the linear detector.

b. Normal Audio Test Procedure.
(1)

(2)

(3)

(4)

(5)

(6)

Key the transmitter by connecting
a lead between the RADIO CONT
LINE and CONT LINE RETURN
terminals on the audio test box.
Adjust the CN-318/U for 0.5 volt
dc on the ME-26/U.
Set the TS-382/U to 1,000 cps.
Connect the ME-30B/U across the
150-ohm resistor in the dummy
microphone (fig. 119, note 2), and
adjust the TS-382/U signal level
for 0.05 volt on the ME-30B/U.
Record the TS-382/U output level
meter indication.
Connect the ME-30B/U to the out-
put of the linear detector. Record
the level of the demodulated output
signal, in decibels, indicated on the
ME-30B/U.
Set the TS-382/U to 100, 250, 3,000,
6,000 and 10,000 cps and record
the ME-30B/U indication (in db) at
the linear detector output for each
frequency.

Note. Maintain a constant signal level
from the TS-382/U at the above frequen-
cies by maintaining the TS-382/U output
level meter indication recorded in (3)
above.

The ME-30B/U indications at 100
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and 10,000 cps must be at least
6 db lower than that in (4) above.

(7) The ME-30B/U indications at 250,
3,000, and 6,000 cps must be with-
in ±2 db of that in (4) above.

c. Broadband Audio Test Procedure.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

Remove the rt unit from its case
and set switch S801 to BB. Replace
the rt unit in its case. (Refer to
TM 11-5820-222-20 for proce-
dure and location of S801.)
Make the connections given in a
above, except omit the dummy
microphone and connect the TS-
382/U, through the matching pad
(fig. 119, note 3), to terminals B
and D of BROAD BAND jack J704.
Set the TS-382/U to 1,000 cps.
Connect the ME-30B/U across the
600-ohm resistor in the matching
pad (fig. 119, note 3), and adjust
the TS-382/U signal level for 0.1
volt on the ME-30B/U. Record the
TS-382/U output level meter indi-
cation.
Connect the ME-30B/U to the out-
put of the linear detector. Record
the level of the demodulated output
signal, in decibels, indicated on the
ME-30B/U.
Set the TS-382/U to 100,250,3,000,
6,000, 10,000, 15,000, and 25,000
cps and record the ME-30B/U in-
dication (in db) at the linear de-
tector for each frequency.

Note. Maintain a constant signal level
from the TS-382/U at the above frequen-
cies by maintaining the TS-382/U output
level meter indication recorded in (3)
above.
The ME-30B/U indications at 100
cps must be not more than 5 db
below that in (4) above.
The ME-30B/U indications at 250,
3,000, 6,000, 10,000, 15,000, and
25,000 cps must be within ±2 db of
that in (4) above.

158. Carrier Noise Level

a. Make the following connections to the
rt unit. Use figure 119 as a guide.

(1) Connect the TS-382/U through the
dummy microphone to the AF IN-

194

(2)

PUT and AF INPUT RETURN ter-
minals on the audio test box. Con-
nect the 10-pin connector on the
test box to the AUDIO jack on the
rt unit.
Connect Variable Attenuator CN-
318/U, the AN/URM-43A, the T-
coaxial connector, the linear de-
tector, and the ME-30B/U.

b. Adjust the TS-382/U to produce a test
signal of 0.1 volt at 1,000 cps across the
150-ohm resistor in the dummy micro-
phone.

c. Tune the rt unit to 399.9 mc and key
it by shorting the RADIO CONT LINE ter-
minal to the CONT LINE RETURN termi-
nal on the audio test box.

d. Note the demodulated audio output at
the linear detector, as indicated in db on
the ME-30B/U.

e. Remove the 1,000-cps signal input
and note the db reading on the ME-30B/U.
The db reading should be at least 35 db
below the reading obtained in d above.

159. Overall Distortion Test

a. Make the following connections to the
rt unit. Use figure 119 as a guide.

(1)

(2)

(3)

Connect the TS-382/U through the
dummy microphone to the AF IN-
PUT and AF INPUT RETURN ter-
minals on the audio test box. Con-
nect the 10-pin connector on the
audio test box to the AUDIO jack
on the rt unit.
Connect Variable Attenuator CN-
318/U, the AN/URM-43A, the T-
coaxial connector, and the linear
detector.
Connect the TS-723A/U across the
output of the linear detector.

b. Adjust the TS-382/U to produce a test
signal of 0.1 volt at 1,000 cps across the
150-ohm resistor in the dummy micro-
phone.

c. Using the TS-723A/U, measure the
harmonic distortion of the 1,000-cps sig-
nal at the output of the linear detector. The
harmonic distortion must not exceed 10
percent.

Note. Do not change

d. Set the TS-382/U

the input signal level.

frequency to 250,



500, 3,000, and 6,000 cps and repeat the
distortion measurement for each fre-
quency. The harmonic distortion must not
exceed 10 percent.

e. Repeat the procedures in c and d
above for rt unit frequencies of 310.0 mc
and 255.0 mc.

f. Increase the audio signal input to 0.4
volts rms and repeat the procedures in c,
d, and e above. The distortion for this in-
put level must not exceed 20 percent.

160. Sidetone Test

a. Make the following connections. Use
figure 118 as a guide.

(1)

(2)

(3)

Connect the TS-382/U and the
dummy microphone to the AF IN-
PUT and AF INPUT RETURN ter-
minals on the audio test box.
Connect the audio test box 10-pin
connector to the AUDIO receptacle
on the rt unit front panel.
Connect the AN/URM-43A to the
ANT. terminal on the rt unit.

b. Adjust the TS-382/U to apply an input
signal (0.1 volt rms at 1,000 cps) across
the 150-ohm resistor in the dummy micro-
phone.

c. Connect the 600-ohm load and the ME-
30B/U between the audio test SPEAKER
and AF OUTPUT RETURN terminals.

d. Key the rt unit by connecting the
RADIO CONT LINE and CONT LINE RE-
TURN terminals on the audio test box.
The speaker sidetone levels as indicated on
the DB scale of the ME-30B/U, must not
exceed +10 db.

e. Connect the 600-ohm load and the
ME-30B/U across the audio test box AF
OUTPUT RETURN and HEADSET termi-
nals. Repeat the procedure in d above. The
headset sidetone level, as indicated on the
ME-30B/U, must be within 1.5 of 24 db.

f. Remove the 10-pin connector from the
AUDIO receptacle on the rt unit and con-
nect it to either AUDIO jack on the C-1439/
U. Repeat the procedure in d above. The
remote sidetone audio, as indicated on the
ME-30B/U, must be within 1.5 of 27 db.

g. Connect the 600-ohm load and the
ME-30B/U between the fixed level audio
terminal (AUXILIARY jack J1403-R, AN/

TRC-68, or terminal board TB1702-23,
AN/VRC-24) and chassis ground. Repeat
the procedure in d above. The fixed level
audio signal, as indicated on the ME-30B/
U, must be within 1.5 of 17 db.

161. Frequency Selection
(fig. 101)

a. Perform the final test procedures
listed in a, b, and c below after repair and
reassembly of the frequency selector.
Note the pattern of any troubles which may
occur during these tests. Analysis of these
patterns will aid in locating the cause of the
troubles.

a. Manual Frequency Selection.
(1)

(2)

(3)

Turn the  CHAN SEL control to
MANUAL and turn the MANUAL
FREQUENCY TENTHS control to
position .0 through .9 and, at each
position, check for a corresponding
indication on dial assembly I1203.
Turn the MANUAL FREQUENCY
UNITS control to positions 0
through 9 and, at each position,
check for a corresponding indica-
tion on dial assembly 11202.
Turn the MANUAL FREQUENCY
TENS control to positions 22
through 39 and, at each position,
check for a corresponding indica-
tion on dial assembly I1201.

b. Remote Channel Selection.
(1) Preset the channels on the memory

drum (TM 11-5820-222-10) as in-
dicated in the following chart.
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Make sure the MANUAL FRE-
QUENCY dial assembly (I1203,
I1202, and I1201) indications agree
with the preset frequency.

c. Local Channel Selection.
(1)

(2) Set the CHAN SEL control to RE- (2)
MOTE PRESET and position the
C-1439/U CHANNEL selector to
positions 1 through 19.

(3) At each position, note that the PRE-
SET CHANNEL dial assembly
(I1204) indication corresponds to
the CHANNEL selector position.

Set the CHAN SEL control to posi-
tions 1 through 19.
At each position, note that the PRE-
SET CHANNEL dial assembly
(I1204) indication agrees with the
CHAN SEL control position. See
that the MANUAL FREQUENCY
dial assembly (I1203, I1202, and
I1201) indications agree with the
preset channel frequencies.
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COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

Figure 120. Color code marking for military standard resistors.
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Figure 122.
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 TM 5820-222-35-85

Figure 123. Electrical Special Purpose Cable Assembly CX-4882/U, schematic diagram.
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TM 5820-222-35-84

Figure 124. Electrical Special Purpose Cable Assembly
CX-4884/U, schematic diagram.
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 TM 5820-222-35-83

Figure 125. Electrical Special Purpose Cable Assembly CX-4883/U, schematic diagram.
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 TM 5820-222-35-6

Figure 126. Mounting MT-1436/U, schematic diagram.
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DA PAM 108-1

DA PAM 310-4

FM 21-5
FM 21-6
FM 21-30
AR 320-5
AR 320-50
TM 11-284
TM 11-2661
TM 11-2684A

TM 11-5030
TM 11-5038
TM 11-5057
TM 11-5094
TM 11-5095
TM 11-5096
TM 11-5097
TM 11-5120
TM 11-5129
TM 11-5132

TM 11-5133
TM 11-5527
TM 11-5551-D
TM 11-5820-222-10
TM 1l-5820-222-20

TM 11-6625-200-12
TM 11-6625-274-12

TM 11-6625-320-12

Index of Army Motion Pictures, Film Strips, Slides and Phono-
Recordings

Index of Technical Manuals, Technical Bulletins, Supply Bulletins,
Lubrication Orders, and Modification Work Orders

MilitaryTraining
Techniques of Military Instruction
Military symbols
Dictionary of United States Army Terms
Authorized Abbreviations and Brevity Codes
Radio Sets AN/GRC-3, -4, -5, -6, -7, and -8
Electron Tube Test Sets TV-2/U, TV-2A/U, and TV-2B/U
Audio Oscillators TS-382A/U, TS-382B/U, TS-382D/U, and TS-

382 E/U
Signal Generator TS-497/URR
Control Group AN/GRA-6
Frequency Meter AN/USM-26
Frequency Meters AN/URM-79 and AN/URM-82
Frequency Meter AN/URM-80
Frequency Meter AN/URM-81
Spectrum Analyzers TS-723A/U and TS-723/U
Frequency Meters AN/URM-32 and AN/URM-32A
Oscilloscopes AN/USM-50, B, and C
Voltmeter, Meter ME-30A/U and Voltmeters, Electronic ME-30B/

U and ME-30C/U
Radio Frequency Wattmeter AN/URM-43A
Multimeters TS-352/U, TS-352A/U, and TS-352B/U
R.F. Signal Generator Set AN/URM-25D
Operator’s Manual: Radio Sets AN/VRC-24 and AN/TRC-68
Organizational Maintenance Manual: Radio Sets AN/VRC-24 and

AN/TRC-68
Operation and Organizational Maintenance: Multimeter ME-26B/U
Operator’s and Organizational Maintenance Manual: Test Sets,

Electron Tube TV-7/U, TV-7A/U, TV-7B/U, and TV-7D/U
Operator’s and Organizational Maintenance Manual: Voltmeter,

Meter ME-30A/U and Voltmeters, Electronic ME-30B/U and
ME-30C/U
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Short-circuit tests-----------------------
Transmitter signal tracing,

fig. 128 -----------------------------
Troubleshooting:

Broadband operation, fig. 42 --
Measurements --------------------
Retransmission, fig. 41 -----------
Rt unit, fig. 128 -----------------
Use ---------------------------------

Checks, sensitivity: -----------------------
Circuit, squelch, fig. 13-------------------
C o m m e n t s - - - - - - - - - - - - - - - - - - - - - -
Common purpose stages -----------------
Conversion scheme, frequency:

R e c e i v i n g - - - - - - - - - - - - - - - - - - -
Transmit t ing-------------------

Coupler, directional, theory, fig. 4 ---
Crystal selection, oscillator:

First, fig. 6 ----------------------------
Second, fig. 9 --------------------------
Third, fig. 10 -------------------------

DC case blower:
Lubrication and maintenance -----
Removal and replacement -------

DC resistances of transformers and
relay coils ---------------------------

Decoded broadband audio, fig. 20 ----
Defective broadband operation ------
Defective retransmission-------------------
Directional coupler, theory --------------
Disassembly and reassembly of

frequency selector ----------------------
Distortion:

Audio ----------------------------------
Overall, final test --------------------

Distribution, voltage:
Bias, fig. 23 ----------------------------
B+ 125-volt, fig. 23 -----------------
B+ 300-volt, fig. 23 -----------------

Driver:
Modulator V804, fig. 14  -------------
Rotor assembly, removal and

replacement - - - - - - - - - - - - - - - - - -
Transmitter, fig. 19 ---------------

DVRI b, meter position, theory ------
Dynamotor:

Lubrication and maintenance -----
Removal and replacement,

fig. 83 - - - - - - - - - - - - - - - - - -
Theory, fig. 32 -------------------------

Energizing transmitter relays,
fig. 26 ----------------------------

Fan, Centrifugal HD-390/U:
Lubrication and maintenance -----
Removal and replacement -------
Theory,  f ig .  31 -- - - - - - - - - - - - -

Filament short-circuit test ------------
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133
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51

170
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Filter, 500-kc if., fig 11 ----------
Filters 3.0 to 3.9 mc, fig. 10 -------
Final testing

Audio frequency response
characteristics -----------------------

Carrier noise level --------------
Distortion:

Audio ------------------------------
Overal l - - - - - - - - - - - - - - - - - - - - - -

Frequency:
Selection, channels ---------
Stability versus supply voltage -

Front panel meter ------------------
If. bandwidth---------------------------
Modulation:

Automatic limiter - - - - - - - - -
C a p a b i l i t y - - - - - - - - - - - - - - -

Receiver:
Audio output -----------------------
Sensitivity - - - - - - - - - - - - - -

R e s e t t a b i l i t y - - - - - - - - - - - - - - -
S i d e t o n e - - - - - - - - - - - - - - - - - - -
Signal plus noise-to-noise ratio ---
Squelch ---------------------------------
Test equipment ------------------------
Transmitter:

Audio frequency response -----
Transmitter:

Purpose ----------------------------
Rf power output ------------------
Squelch ----------------------------

First audio amplifier V504, fig. 12 ---
First 500-kc if. amplifier V501,

fig. 11 ------------------------------------
First if. amplifier V301, fig. 6 ------
First if. amplifier on transmit ------
First if. amplifier subunit:

Alignment -----------------------------
Lubrication, fig. 109 ---------------
Removal and replacement,

fig. 83 - - - - - - - - - - - - - - - - - -
First oscillator:

Alignment ------------------------------
Removal and replacement,

fig. 83 - - - - - - - - - - - - - - - - - - - - - - -
Theory, fig. 6 --------------------------

First receiver mixer, theory, fig. 5 --
First rf amplifier V102, theory:

On receive, fig. 5 -------------------
On transmit, fig. 5 - - - - - - - - - - -

First transmitter mixer, V304,
fig. 17 -------------------------------------

First uhf injection amplifier V203,
fig. 7 -------------------------------------

500-kc if. amplifier:
Assembly, and filter assembly, re-

moval and replacement, fig. 83--
Filter FL901, fig. 11 --------------
First, V501, fig. 11 ---------------
Second, V502, fig. 11 -------------
Subunit, removal and replacement -
Theory ---------------------------------
Third, V503, fig. 11 -----------------

Follower V802, cathode, fig. 21 -----
Frequency conversion scheme:

Receiving - - - - - - - - - - - - - - - - -
Transmitting ---------------------------

Frequency multiplier amplifier as-
sembly, removal and replacement --
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Frequency multiplier network, fig. 6--
Frequency selection theory:

Local channel, fig. 27------------------
Manual, fig. 28 -------------------------
Remote channel, fig. 27 -------------

Frequency selector:
Adjustment and synchronization ---
Disassembly and reassembly:

Front and rear plate
c o m p o n e n t s - - - - - - - - - - - -

Lubrication -------------------------
Removal and replacement ---------
System -----------------------------------

Frequency tripler V202, fig. 6 --------
Frequency tripler and amplifier,

alignment ----------------------------------
Front panel, removal and replacement -
General troubleshooting procedures --
Generating section, signal, fig. 16----
Headset audio, fig. 15 --------------------
High B+ position, meter, theory,

fig. 22 --------------------------------------
Isolating trouble within stage ----------
If.:

Amplifiers:
First, V301, fig. 8 ---------------
First and second 500-kc V501

and V502, fig. 11 ---------------
Receiving signal path ------------
Second, V302, fig. 8 -------------
Third 500-kc, V503, fig. 11 -----

Automatic volume control, fig. 12 -
Bandwidth, final test ---------------
Filter FL901, 500-kc, fig. 11 ----

Injection, uhf, theory on receive and
transmit, fig. 6 and 7-----------

Input circuits, audio, fig. 20--------
Input section, audio-------------------------
Intermittent troubles-------------------------
Light, call, fig. 13 --------------------------
Limiter:

Modulation, automatic, final test --
Rectifier V802B, fig. 14 and 20 ---
Series noise, fig. 12----------------------

Line V position, meter, theory, fig. 22-
Local channel selection, fig. 27-------
Local channel selection, final test ----
Low B+:

Distribution, fig. 23---------------------
Position, meter, theory, fig. 22 ---

Low-pass filter assembly, removal
and replacement---------------------------

Lubricant chart ------------------------------
Lubrication and maintenance, fig. 111 -
Manual frequency:

Selection, fig. 28------------------------
Selection, final test ---------------------

Memory drum, disassembly and
reassembly----- - - - - - - - - - - - - - - - - - -

Meter, M701, fig. 22------------------------
Meter position, theory, fig. 22:

DRVIb -----------------------------------
HIGH B+ --------------------------------
LINE V ----------------------------------
LOW B+----------------------------------
PWR -------------------------------------
PAIb -------------------------------------
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156
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38
73
83

161

78
74

116
126
127

85
161

126
66

71
75
73
74
68
69

12

54
56
56

143

143
160
135

3
12

176
134

70
30
27

43
129
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21
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22
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20

12
36

5
70

25

191
38
21
43
54

195

46
43

134
143
160

56
195

143
41

42
43
43
43
41
42

PAIg ------------------------------------
% MOD ---------------------------------
SWR ------------------------------------
S-METER -------------------------------

Mixer:
First receiver V104 (fig. 5) - - - - -
First transmitter V304 (fig. 17) ---
Second receiver V303 (fig. 8) ----
Second transmitter V101 (fig. 18) --
Third receiver V401A (fig. 10) ---

Modulation capability, final test -----
Modulation limiter, automatic,

final test -----------------------------------
Modulator:

And audio amplifier subunit, re-
moval and replacement (fig. 83) -

And output stages (fig. 16) - - - - - -
Driver (fig. 14)-------------------------
On broadband receive (fig. 20) ----
V805 through V808 (fig. 14) ------

Multiplier network, frequency (fig. 6) -
Noise level, carrier, final test ------
Noise limiter, series (fig. 12) - - - - - -
Organization of troubleshooting

procedures ---------------------------------
Oscillator:

First, V201 (fig. 6) - - - - - - - - - - -
First, alignment -----------------------
Second, V305 (fig. 9) ----------------
Second, alignment ------------------
Third, V401B (fig. 10) - - - - - - - - -
Third, check-----------------------------
Third, on transmit (fig. 10) ------
Third, theory ----------------------------

Output:
Audio amplifiers, V805 through

V808 (fig. 14)----------------------
Circuit, audio (fig. 15) --------------
Circuit, power amplifier (fig. 19) --
Section, audio --------------------------
Stages, and modulator (fig. 16) ---

Overall distortion----------------------------
PAIb position, meter, theory (fig. 22) -
PAIg position, meter, theory (fig. 22) -
Parts replacement techniques,

general -------------------------------------
Percentage of modulation (fig. 22) ----
Positioner functions, automatic - - - - -
Power amplifier:

Alignment ------------------------------
Output circuit (fig. 19) ---------
Rotor assembly, removal and

replacement ---------------------------
Transmitter, V106 (fig. 19) ------

Power control:
Radio Set AN/TRC-68 (fig. 25) ---
Radio Set AN/VRC-24 (fig. 24) ---
Troubleshooting chart,

AN/VRC-24 --------------------------
Power supply:

PP-1494/U (fig. 29)---------------------
Radio Sets AN/TRC-68 and

AN/VRC-24 --------------------------
Troubleshooting chart -----------------

Preamplifier V803, audio (fig. 20) ----
Preset channel, automatic positioner,

synchronization --------------------------
Push-to-talk circuit (fig. 26)-------------
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PWR position, meter, theory (fig. 22) -
Radio Set AN/TRC-68:

Power control (fig. 25) ---------
Power supply -------------------------

Radio Set AN/VRC-24:
Power control (fig. 24) ---------
Power supply -------------------------

Radio Set Control:
C-1439/U (fig. 30) -------------------
Troubleshooting chart (fig. 30) ---

Receiver audio:
Level adjustments -------------------
Output, final test ---------------------
Section --------------------------------

Receiver mixer:
First, V104 (fig.5) ------------------
Second, V303 (fig. 8) ---------------
Third, 401A (fig. 10) ---------------

Receiver rf section (fig. 3)----------
Receiver sensitivity:

Final test--------------------------------
Resettability---------------------

Receiver signal tracing (fig. 128) ----
Receiver troubleshooting chart ------
Receiving frequency conversion

s c h e m e - - - - - - - - - - - - - - - - - - - - - - - - -
Receiving signal path (fig. 3) - - - - - - -
Receiving signal path, simplified

(fig. 1) -----------------------------------
Rectifier V802B, limiter

(fig. 14 and 20) ------------------------
Relay:

Coils, dc resistance---------------------
Squelch (fig. 13) ----------------------
Subunit, removal and replacement

(fig. 83)-------------------------------
Transmitter (fig. 26) ------------------

Rf and power amplifier subassemblies -
Remote channel:

Selection (fig. 27)----------------------
Selection, final test -----------------

Removal and replacement:
Assemblies:

First oscillator --------------------
500-kc and low-Pass filter ----
Frequency multiplier-

amplifier -------------------------
Case blowers:

Ac ----------------------------------
D c - - - - - - - - - - - - - - - - - - - - - - -
Centrifugal fan---------------------
Dynamotor ------------------------
Frequency selector-----------------
Front panel ------------------------

Subunits :
Audio amplifier and modulator -
First if. amplifier ---------------
500-kc if. amplifier -------------
General instructions -------------
Relay ------------------------------
Rf and power amplifier ------
3.0 to 3.9 mc if------------

Uhf injection subunit ----------------
Uhf capacitor tuning shaft -------

Replacement techniques, parts,
general -----------------------------------

Resettability, final test ------------------
Retransmission:

Communications system --------------
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139

56
195
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137
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133
132
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133
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132
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138

136
184

2

Defective -------------------------------
Troubleshooting chart (fig. 41) ---

Rf amplifiers:
On receive:

First, V102 (fig. 5) ---------------
Second, V103 (fig. 5) ------------

On transmit ----------------------------
Rf and power amplifier subunit:

Alignment ------------------------------
Lubrication (fig. 107) -----------------
Removal and replacement (fig. 83) -
Tube chassis, removal and

replacement (fig. 83) --------------
Rf automatic volume control (fig. 12) --
Rf power output, transmitter, final

test ----------------------------------------
Rf section:

On receive:
Signal path (fig.3) -----------------
Theory -----------------------------

On transmit ----------------------------
Rotor asssembly ----------------------------
Scope ---------------------------------------
Second and third uhf injection

amplifiers V204 and V205 ----------
Second 500-kc if. amplifier V502

(fig. 11) ----------------------------------
Second if. amplifier V302:

On receive (fig. 8) --------------------
On transmit (fig. 8) --------------------

Second oscillator:
Alignment -----------------------------
Receiving signal path (fig. 3) -----
Theory ---------------------------------

Second receiver:
Audio amplifier, V804 (fig. 14) ---
Mixer, V303 (fig. 8) -------------------
Rf amplifier (fig. 5)------------------

Second rf amplifier V103, on transmit
(fig. 5) ------------------------------------

Second transmitter mixer (fig. 18) ----
Sectionalization of troubleshooting

procedures -------------------------------
Selection, crystal, first oscillator

(fig. 6) ------------------------------------
Selection, frequency:

Final test - - - - - - - - - - - - - - - - -
Local channel (fig. 27) -------------
Manual (fig. 28)-----------------------
Remote channel (fig. 27) ------------

Selector system, frequency ---------------
Sensitivity:

Checks ----------------------------------
Checks, general ------------------------
Receiver, final test ------------------

Series noise limiter (fig. 12) -------
Short-circuit tests -------------------------
Sidetone, final test -----------------------
Signal generating section (fig. 16) ----
Signal path:

On receive (fig. 3) --------------------
On receive, simplified (fig. 1) ----
On transmit (fig. 16) ----------------
On transmit, simplified -------------

Signal plus noise-to-noise ratio -----
Signal tracing:

On receive (fig. 128) ----------------
On transmit (fig. 128) ----------------

Speaker audio (fig. 15) -----------------
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Squelch:
Adjustment------------------------
Amplifier, V801 (fig. 13)----------
Circuit ----------------------------------
Control (fig. 23) ------------------------
Final test -------------------------------
Relay (fig. 13)-----------------------------

SQUELCH DISABLE PUSH switch
(fig. 13) -----------------------------------

Stability, frequency versus supply
voltage----------------------------

Stage gain on receive, audio -------------
Stages, common purpose ----------------
Stages, modulator and output (fig. 16) -
Step tuner, uhf injection, alignment ---
S-METER:

Adjustment---- - - - - - - - - - - - - - - - - -
Theory (fig. 22)------------------------

Supplies, power ----------------------------
Switch, squelch disable push (fig. 13) --
Switch S704, meter ------------------------
SWR position, meter, theory (fig. 22) --
Synchronization ----------------------------
System applications -----------------------
Test box, audio (fig. 110) --------------
Test equipment:

Final testing----------------------------
Special tools ---------------------------
Troubleshooting -----------------------

Testing, final, purpose of------------------
Test setup:

Alignment ------------------------------
Troubleshooting (fig. 38)---------

Theory:
Receiver:

Audio amplifiers:
First V504 (fig. 12) ------
(Output V805 through V808

(fig. 14) ---------------------
Second V804 (fig. 14) -----

Audio output circuits (fig. 15) --
Audio section (fig. 3)---------
Automatic volume control

(fig.12) ---------------------------
Broadband applications ------
Crystal selection:

3.0 to 3.9 mc (fig. 10) ----
Uhf injection-------------------

Dectector CR501 (fig. 12) -----
Directional coupler----------------
Filters 3.0 to -3.9 mc (fig. 10) -
500-kc filter (fig. 11) -------
500-kc if. amplifier, fig. 11:
General ---------------------------

First------------------------
Second -------------------------
Third --------------------------

Frequency conversion scheme -
Frequency selector system ---
If. amplifier, fig. 8:

First V301 --------------------
Second V302 -----------------

Input circuit -------------------
Mixers:

First V104 (fig. 5) -------
Second V303 (fig. 8) ------
Third V401A (fig. 10) -----

Oscillators:
First V201 (fig. 6) -------
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9
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16
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Second V305 (fig. 9) ------
Third, V401B (fig. 10) ----

Power supplies --------------------
Rf amplifiers, fig. 5:

First V102 ---------------------
Second V103 ------------------

Resection --------------------------
Series noise limiter ---------------
Simplified receiving path

(fig. 1) ---------------------------
Squelch amplifier V801

(fig. 13) --------------------------
System applications ---------------
Tuning (fig. 5) --------------------
Uhf injection:

Amplifiers:
First V203 (fig. 7) ----
Second V204; third V205

(fig. 7) -------------------
Crystal selection (fig. 6) --
First oscillator V201

(fig. 6) ----------------------
Frequency tripler V202

(fig. 6) ----------------------
Multiplier network (fig. 6) -

Transmitter:
Audio:

Input circuits (fig. 20) ----
Preamplifier, V803

(fig. 20)----------------------
Buffer amplifier V401A

(fig. 10) --------------------------
Common purpose stages -----
Driver, V105 (fig. 19) -------
Frequency conversion scheme -
If. amplifiers, first and second,

V301 and V302 (fig. 8)--------
Limiter rectifier, V802B

(fig. 14 and 20) ----------------
Mixer:

First, V304 (fig. 17)-------
Second, V101 (fig. 18) ----

Modulator driver and output
tubes (fig. 14) -----------------

Power amplifier, V106
(fig. 19) -------------------------

Power amplifier output circuit
(fig. 19) -------------------------

Rf amplifiers, first, second,
and third V102, V103, and
V104 (fig. 5) -------------------

Signal path, block diagram
(fig. 16) ------------------------

Signal path, simplified, block
diagram (fig. 2) ----------------

Third oscillator, V401B
(fig. 10) -------------------------

Uhf injection:
Amplifiers:

First, V203 (fig. 7) ----
Second, V204 and third

V205 (fig. 7) ---------
Crystal selection (fig. 6) --
First oscillator, V201

(fig. 6) ---------------------
Frequency tripler, V202

(fig. 6) ---------------------
Multiplier network (fig. 6) -

Third 500-kc if. amplifier V503
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(fig. 11) ----------------------------------

Third oscillator:
Check ----------------------------------
Crystal selection (fig. 10) -------
Signal path (fig. 10) ---------------
Theory (fig. 10)---------------------

Third receiver mixer V401 (fig. 10) --
Third rf amplifier V104 (fig. 5)------
Third uhf injection amplifier V205 ---
3.0- to -3.9-mc if. subunit:

Alignment ------------------------------
Filters (fig. 10)-------------------------
Lubrication (fig. 110) ------------------
Removal and replacement ------------

Transformers, dc resistance --------------
Transmitter:

Audio:
Amplifier section (fig. 16) ----
Frequency response, final test -
Level adjustments ----------------

Buffer amplifier V401A (fig. 10) --
Driver V105 (fig. 19) ----------
Frequency conversion scheme ----
Frequency resettability --------
Mixers:

First, V104 (fig. 17) -----------
Second V101 (fig. 18) -----------------

Modulator output stage (fig. 14) ---
Power amplifier, V106 (fig. 19) ---
Power output resettability - - - - - -
Relay, energizing -----------------------
Rf amplifier section (fig. 16) -----
Rf power output, final test -------------
Signal path, block diagram

(fig. 16)--------------------------------
Signal path simplified, block

diagram (fig.2) -----------------------
Signal tracing (fig. 128) --------------
Third oscillator (fig. 10) ------------

Triple tuned bandpass filter (fig. 3) ---
Tripler V202, frequency (fig. 6) -----
Troubleshooting charts -------------------
Tube chassis, hf and power amplifier,

removal and replacement-----------------
Tuning, rf (fig. 5) ---------------
Uhf injection:

Amplifiers:
First, V203 (fig. 7) --------------
Second, V204 and third, V205 --

Capacitor tuning shaft, removal
and replacement ------------

Signal path (fig. 3) ------------
Subunit:

Frequency tripler and amplifier
al ignment------------------
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157 193
138 179
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147 184
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147 184
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102 127
48 32
8 5
2 1 12
9 9 8 0

125 139
1 6 1 0

22 1 3
2 3 13

124 138
8 5

136 176

Lubrication (fig. 108) -------
Removal and replacement

(fig. 83) ------------------------
Step tuner alignment ------------

Theory on receive and transmit ---
Visual inspection -------------------------
Voltage and resistance measurements -
V101 second transmitter mixer

(fig. 18)------------------------------------
V102 first rf amplifier on receive

(fig. 5) ----------------------------------
V102, V103, and V104 first, second,

and third rf amplifiers on transmit
( f i g . 5 ) - - - - - - - - - - - - - - - - - - - - -

V103 second rf amplifier on receive
(fig. 5) ----------------------------------

V104 first receiver mixer (fig. 5) ----
V105 transmitter driver (fig. 19) ----
V106 transmitter power amplifier

(fig. 19) ---------------------------------
V201 first oscillator (fig. 6) --------
V202 frequency tripler (fig. 6) - - - - - -
V203 first uhf injection amplifier

( f i g . 7 ) - - - - - - - - - - - - - - - - - - - - -
V204 second and V205 third uhf

injection amplifier (fig. 7) --------
V301 first if. amplifier (fig. 8)  -----
V301 and V302 first and second if.

amplifiers on transmit (fig. 8) -----
V302 second if. amplifier (fig. 8) ----
V303 second receiver mixer (fig. 8) --
V304 first transmitter mixer (fig. 17) -
V305 second oscillator (fig. 9) - - - - - -
V401A third receiver mixer (fig. 10) --
V401B third oscillator (fig. 10) ------
V401B third oscillator on transmit

(fig. 10) ----------------------------------
V501 first and V502 second 500-kc if.

amplifier (fig. 11) ----------------------
V503 third 500-kc if. amplifier

(fig. 11) ----------------------------------
V504 first audio amplifier (fig. 12) ---
V801 squelch amplifier (fig. 13) -----
V802A broadband cathode follower

(fig.21) -----------------------------------
V802A limiter rectifier

(fig. 14 and 20) -------------------------
V803 audio preamplifier (fig. 20) ----
V804 as second receiver audio

amplifier (fig. 14) -----------------------
V804 as modulator driver (fig. 14) ---
V805 through V808 as audio output

amplifiers (fig. 14) - - - - - - - - - - - -
V805 through V808 as transmitter

modulators (fig. 14) -------------------
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