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CHAPTER 1

GENERAL INFORMATION

1-1. SCOPE,

1-2, This technical manual contains in-
stallation and operating instructions,
operating principles, maintenance proce-
dures, and a parts list for Radio Sets
AN/URC-9, 9A, 9Y, and SAY. This manual
is effective upon receipt. Extracts from
this publication may be made to facili-
tate the preparation of other Department
of Defense publications.

NOTE
All references to Radio Set AN/
URC-9 are applicable to Radio
Sets AN/URC-9A, AN/URC-9Y, and
AN/URC-9AY except where noted.

1-3. GENERAL DESCRIPTION.

1-4. Radio Set AN/URC-9 (figure 1-2) is
a transceiver designed for shipboard or
fixed-station operation. The radio set
provides transmission and reception of
amplitude modulation (AM) voice and tone
modulation (on MCW keying) on any of 3500
channels (AN/URC-9A) or 1750 channels
(AN/URC-9, 9Y and 9AY). Nineteen of the
channels can be preset for automatic fre-
quency selection. Complete control of
the radio set, including selection of the
preset channels, can be exercised locally
or from a remote control point. In addi-
tion, circuits are incorporated in the
radio set to permit the connection of two
AN/URC-9 equipments for two-way automatic
retransmission. Broadband transmit and
receive operation is also selectable from
the transceiver.

1-5. Complete control of the radio set
from a remote station requires connection
be made to auxiliary equipment Radio Set
Control C-2383/URC-9. The transmit-
receive functions may be controlled from
up to five remote stations through the
standard 12-wire system using Control

Adaptor MX-8430/URC-9 and Radio Set Con-
trol C-1138/UR or C-1207/UR.

1-6. RADIO SET AN/URC-9. Radio Set AN/
URC-9 operates on any of 1750 channels
spaced at 0.1 MHz intervals within the
225.0 to 399.9 MHz frequency range. Fre-
quency selection is determined by the
position of the CHAN SEL switch, which
has 19 preset channel positions, a MAN-
UAL position and a REMOTE PRESET position.
The 19 preset channel frequencies can be
set to any one of the 1750 available chan-
nels on a memory drum, accessible through
a door in the front panel, When the CHAN
SEL switch is in the MANUAL position, any
one of the 1750 channels can be selected
using the MANUAL FREQUENCY TENS, UNITS,
and TENTHS controls on the front panel of
the AN/URC-9. When the CHAN SEL switch
is in REMOTE PRESET, channel selection is
exercised from a fixed remote control
station,

1-7, RADIO SET AN/URC-9A., Radio Set AN/
URC~-9A is functionally identical to the
AN/URC-9 except that 3500 crystal-con-
trolled channels spaced at 0,05 MHz in-
tervals in the 225,00 to 399.95 MHz fre-
quency range are provided.

1-8. RADIO SETS AN/URC~9Y AND AN/URC-9AY.
Radio sets AN/URC-9Y and AN/URC-9AY are
functionally identical to the AN/URC-9
differing only in the internal power sup-
ply (PP-4706 and PP-4706A, respectively)
and in primary power requirements (24 vdc
rather than 115 vac).

1-9. DESCRIPTION OF MAJOR ASSEMBLIES.

1-10. Radio Set AN/URC-9( ) is comprised
of the assemblies listed in table 1-1,

1-11. RECEIVER-TRANSMITTER RT-581/URC-9.

Receiver-Transmitter RT-581/URC-9 (which
is commonly called the receiver-

1-1
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transmitter) performs the dual functions
of a receiver and a transmitter, The re-
ceiver—-transmitter operates in the fre-
quency range of 225,0 to 399.9 MHz range
spaced at 0,1 MHz intervals. During the
non~transmitting intervals, the unit
functions gs a triple-conversion, super—
heterodyne receiver: when the microphone
press—to-talk switch is actuated, the
unit converts to a transmitter., Crystal-
controlled oscillators provide stable RF
and IF frequencies in both the transmit
and receive sequences.

1-12. The receiver—~transmitter consists
of a main chassis upon which are mounted
14 subassemblies which make up the elec-
tronics of the unit., With the exception
of the front panel, all assemblies may be
removed at an early stage in trouble-
shooting either for repair or replace-
ment.

1-13, RECEIVER-TRANSMITTER RT-581A/URC-
9, Receiver-Transmitter RT-581A/URC-9

is functionally identical to RT-581/URC-9
except that 3500 crystal-controlled chan-
nels spaced at 0.05 MHz intervals in the
225,00 to 399.95 MHz frequency range are
provided. The assemblies differ physi-
cally in that circuits and switching pro-
vide a hundredths position to the fre-
quency spectrum.

1-14. POWER SUPPLY PP-2702/URC-9. Power
Supply PP-2702/URC-9 provides all opera-
ting voltages required by the receiver-
transmitter of Radio Sets AN/URC-~9 and
AN/URC-9A. The power supply operates on
115 or 230 volts, 50 or 60 cycle ac and
provides outputs of +26,5, +325, +275,
+125 and -11 volts dc. The power supply
also provides 115 volts ac to blowers
within Receiver-Transmitter Case CY-2959/
URC-9 and the Receiver-Transmitter RT-581
( )/URC-9.

1-15, POWER SUPPLY PP-4706/URC-9Y. Power
Supply PP-4706/URC-9Y (commonly called
the power supply) provides the operating
voltages required by the receiver-trans-
mitter of Radio Set AN/URC-9Y. The pow-
er supply operates from a nominal 24-
volt dc supply and provides outputs of

1-2

115 volts ac, 6.7 volts ac, +26,5 volts
dec, -11 volts dc, +125 volts dec, +325
volts de, and +275 volts dc. The power
supply is cooled by means of an internal
centrifugal fan which circulates cooling
air through louvered ports in the front
panel. Plates, normally stored above the
power transformer within the power supply,
are used to seal the ports to make the
radio set immersion-proof during storage
and transmit.,

1-16. POWER SUPPLY PP-4706A/URC-9Y.
Power Supply PP-4706A/URC-9Y (commonly
called the power supply) provides the
operating voltages required by the re-
ceiver—transmitter of RADIO Set AN/URC-
9AY. The power supply operates from a
nominal 24-volt dc supply and provides
outputs of 115 volts ac, -6.3 volts dc,
+26.5 volts de¢, -11 volts dc, +125 volts
dc, +325 volts dc, and +275 volts dc.

The power supply is cooled by means of an
internal centrifugal fan which circulates
cooling air through louvered ports in the
front panel. Plates installed over the
ports may be reversed to seal the ports
to make the radio set immersion-proof
during storage and transit.

1-17. RECEIVER-TRANSMITTER CASE CY-2959/
URC-9. Receiver-Transmitter CY-2959/URC-
9 (commonly called the radio case) pro-
vides the mounting facilities for the
receiver-transmitter and the power supply.
Cooling of the receiver-transmitter is
accomplished by means of centrifugal fans
within the case and the receiver-trans-
mitter, Air to the Radio Set enters and
exits through louvered ports at each side
of the case. During transit, the ports
are sealed with plates that make the ra-
dio set immersion-proof, When set up for
operation, the plates are stored on the
side of the radio case above the ports.
The rear of the radio case provides mount-
ing facilities for cable connectors,
PLAIN-BROADBAND switch S1401, and pneuma-
tic and safety relief wvalves,

1-18. REFERENCE DATA.

1-19. Detailed reference data are given
in tables 1-2 and 1-3,
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Data for Radio Set AN/URC-9 (Continued)

CHARACTERISTIC

NUMBER, RANGE, AND/OR VALUE

Second .IF Amplifier (cont)
accuracy

stability
Frequency Multiplier
Oscillator;

crystal designation

type of cut

Frequency range of
crystal circuit

oscillation frequency
temperature coefficient
operating temperature
accuracy

stability

+0.005%

+0.0005% over temperature range

Type CR-76/U

AT-cut

31.1 to 45.0 MHz

(See table 1-3)

Classed as O

-55°C to +105°C (-67°F to +221°F)
+0.0025%

+0.0005%

RECEIVER CHARACTERISTICS:
Type

Input impedance
Sensitivity
Selectivity (third
IF bandwidth)

Intermediate
frequencies

AVC characteristics

Frequency response;
normal

Triple-conversion superheterodyne, with automatic
noise limiting and carrier-operated squelch relay
circuits

50 ohms

6 uv or less for 10-db signal-plus-noise to
noise ratio

80 Hz minimum at 6-db attenuation, 150 Hz maximum
at 60-db attenuation

20.0 to 29.9 MHz (variable), 3.0 to 3.9 MHz
(variable), 500 kHz (fixed) for AN/URC-9, 9Y, 9AY

20.00 to 29.95 MHz (variable), 3.00 to 3.95 MHz
(variable), 500 kHz (fixed) for AN/URC-9A

Audio output constant within +2 db from 10 uv to
0.25 v with 100 uv, modulated 30% at 1000 Hz
500 mw audio output level as reference

300 Hz: +5 db; 500 Hz: +4 db; 1000 Hz: 0 db;

3500 Hz: +4 db
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Table 1-2. Reference Data for Radio Set AN/URC-9 (Continued)

CHARACTERISTIC NUMBER, RANGE, AND/OR VALUE

Frequency response (cont)
broadband Within -3 db at 100 Hz to -7 db at 25,000 Hz
1000 Hz reference

Audio outputs;

local output 2 watts, 600 ohms

remote output 2 watts, 600 ohms

audio distortion 10% maximum

Squelch;

S+N/N squelch 3 db signal-plus-noise to noise ratio
carrier squelch 3 uv carrier level

TRANSMITTER CHARACTERISTICS:
Power output 16 watts minimum into 50 ohm resistive load

Modulation Amplitude modulation

Frequency response;

normal Within +3 db from 300 to 3500 Hz, 1000 Hz reference .t)
broadband 300 Hz = 4+0.0 to -3.0 db
1000 Hz = 0.0 (ref)
10,000 Hz = 1 +1.0 db
25,000 Hz = +0 to -6 db
audio distortion Less than 7.5 percent at 3 db below 807 modulation
broadband sidetone 175 mw, 300 to 3000 Hz into 600 ohms
Spurious radiation All spurious radiation suppressed 60 db below

carrier level from 245.0 to 380.0 MHz. On any
frequency outside this range, not more than
one spurious radiation which must be at least
30 db below carrier

Operating temperature -54°C to +65°C (-67°F to +149°F)

Types of emission Radio telephone (A3); tone (A2)

Audio inputs;

microphone 0.08 volt, 82 ohms .
retransmission 0.31 volt
broadband 1.55 volts peak-to-peak
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fﬁ“ Table 1-2. Reference Data for Radio Set AN/URC-9 (Continued)
CHARACTERISTIC NUMBER, RANGE, AND/OR VALUE
Sidetone output 175 mw, 300 to 3500 Hz, from 600 ohm receiver

audio output
Fidelity Within +3 db from 300 to 3500 Hz, 100 Hz reference

Duty cycle Continuous transmission with 80% modulation at
+65°C (+149°F)

PRIMARY VOLTAGE 115 vac 50/60 Hz single phase or
REQUIREMENTS 230 vac 50/60 Hz single phase for AN/URC-9, 9A
24 vde for AN/URC-9Y, 9AY

POWER REQUIREMENTS 210 watts on receive for AN/URC-9, 9A
260 watts on receive for AN/URC-9Y, 9AY

360 watts on transmit

Table 1-3. Frequency of Control Crystals in Radio Set AN/URC-9

FREQUENCY (MHz)
SUBUNIT CRYSTAL AN/URC-9A AN/URC-9
(? First IF Y301 17.00 17.0
. Amplifier Y302 18.00 18.0
Y303 19.00 19.0
20.00 to Y304 20.00 20.0
29.95 MHz in Y305 21.00 21.0
AN/URC-9A Y306 22.00 22.0
Y307 23.00 23.0
20.0 to Y308 24.00 24.0
29.9 MHz in Y309 25.00 25.0
AN/URC-9, 9Y, 9AY Y310 26.00 26.0
Second IF Y401 3.00/3.05 3.0
Amplifier Y402 3.10/3.15 3.1
Y403 3.20/3.25 3.2
3.00 to Y404 3.30/3.35 3.3
3.95 MHz in Y405 3.40/3.45 3.4
AN/URC-9A Y406 3.50/3.55 3.5
Y407 3.60/3.65 3.6
3.0 to 3.9 Y408 3.70/3.75 3.7
MHz in AN/URC-9, Y409 3.80/3.85 3.8
9Y, 9AY Y410 3.90/3.95 3.9
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Table 1-3. Frequency of Control Crystals in Radio Set AN/URC-9 (Continued) B
FREQUENCY (MHz) %3
SUBUNIT CRYSTAL AN/URC-9A AN/URC-9
Frequency Y202 35.00000 35.00000
Multiplier- Y204 38,33333 38.33333
Oscillator Y206 41.66666 41.66666
Y207 43,33333 43.33333
200 to 370 MHz Y208 45,00000 45.,00000
Y209 31.11111 31.11111
Y210 32,22222 32.22222
Y211 33,33333 33.33333
Y212 34,44444 34, 44444
Y213 35,55555 35.55555
Y214 36.66666 36.66666
Y215 37.77777 37.77777
Y216 38,88888 38,88888
Y217 40,00000 40,00000
Y218 41.11111 41,11111

1-20. EQUIPMENT SUPPLIED.

1-21. Table 1-4 lists all equipment
supplied with Radio Set AN/URC-9( ).

1-22, EQUIPMENT REQUIRED BUT NOT
SUPPLIED.

1-23. A list of equipment required, but
not supplied, for Radio Set AN/URC-9, is
given in table 1-5. The major remote

control equipments are shown in figures
1-3 and 1-4.

1-24. FIELD CHANGE INDEX.

1-25. Table 1-6 lists the field changes o
applicable to Radio Sets AN/URC-9, AN/ :}
URC-9A, AN/URC-9Y, and AN/URC-9AY. For

the complete field change identification

guide index, refer to Section 3 of the

Electronics Installation and Maintenance

Book (EIMB), NAVSHIPS 0967-000-0100.

Table 1-4, Equipment Supplied With Radio Set AN/URC-9( )
QTY NOMENCLATURE DIMENSIONS (inches) VOL.

PER (cu. WT
EQUIP NAME DESIGNATION HEIGHT WIDTH DEPTH |[ft.) (1b)
1 Radio Set including: AN/URC-9( ) 13-13/16 19 19-1/2 3.1 157

Receiver-Transmitter | RT-581/URC-9 or
RT-581A/URC-9
Power Supply PP-2702/URC-9
PP-4706/URC-9Y or
PP-4706A/URC-9Y
Receiver-Transmitter | CY-2959/URC-9
Case
Installation Kit MK-620/UR
1 Power Cable CX-7258/URC-9 10 ft 1g
(AN/URC-9, 9A)
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Table 1-4, Equipment Supplied With Radio Set AN/URC-9( ) (Continued)
QTY NOMENCLATURE DIMENSIONS (inches) VOL.
PER (cu. WT
EQUIP NAME DESIGNATION HEIGHT WIDTH DEPTH {ft.) | (1b)
1 Power Cable CX-10332/URC-9Y
(AN/URC-9Y, 9AY)
Maintenance Cable CX-7260/URC-9 3ft 1g
RT-581/URC-9
1 Maintenance Cable CX-7300/URC-9 3ft 1lg
Power Supply
1 Maintenance Cable CX-8521/URC-9 " 2ft lg
Relay-Filter Unit
1 Retransmission Cable | CX-7259/URC-9 5ft 1g
2 Technical Manual NAVELEX 0967- 11 .5 1
439-0010
1 Reference NAVELEX 0967- 11 .5 1/4
Standards Book 439-0040
1 Performance NAVELEX 0967- 11 8.5
Standards Sheet 439-0030
1 Operating NAVELEX 0967- () ()
Instruction Chart 439-0020
Table 1-5. Equipment Required (Not Supplied)
QTY NOMENCLATURE
PER REQUIRED
EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 Headset NT-49985-A Local 600 ohms
and operation of
1 Microphone M-58/U AN/URC-9 Carbon microphone
or
1 Handset H-169/U 82 ohms, with
push-to-walk button
1 *Radio Set Control C-2383/URC-9 Remote Control | Refer to applicable
or of AN/URC-9 technical manual
1 Control Adaptor MX-8430/URC-9 Remote Adaptor | Refer to applicable

for use with
up to 5 Radio
Set Controls
C-1138/UR or
C-1207/UR

technical manual

* NOT USED IN ALL INSTALLATIONS
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Table 1-5. Equipment Required (Not Supplied) (Continued)
QTY NOMENCLATURE
PER REQUIRED
EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 RF Wattmeter AN/URM=43( ) Power output (See table 5-1)
check
1 Electronic AN/USM-116 Voltage check
Multimeter
1 Electronic AN/USM-143 Voltage check
Voltmeter
1 Signal AN/USM—~44A Signal
Generator and generation
AN/URM-25D for checking
1 Audio AN/URM-~127 Signal
Oscillator generation
for checking
1 Multimeter AN/PSM-~4 Trouble-
shooting
1 Frequency AN/USM~207 Trouble-
Counter shooting and
alignment
1 Oscilloscope AN/USM-28 Trouble-
shooting
Table 1-6. Field Change Index For Radio Set AN/URC-9( )
FIELD CHANGE NO.
PURPOSE
RADIO SET AN/URC-
9 9A 9Y 9AY
3 Allows keying of tone for homing beacon on
applicable equipment. (EIB -68 and EIB 682)
(Cancelled by EIB 751)
1 1 1 Provides for hardening equipment against
shock and vibration. (EIB 703) (EIB 724)
2 2 2 Reduces contact failure of Relay K601
through addition of a resistor & capacitor
(EIB 723)
4 3 3 Protects RF and PA Assembly of RT-581/URC-9
from damage due to excessive heat. (Thermal
switch) (EIB 749)
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Table 1-6. Field Change Index For Radio Set AN/URC-9( ) (Continued)
FIELD CHANGE NO,
RADIO SET AN/URC- PURPOSE

9 9A 9Y 9AY

5 2 Reduces failure of contacts in Relay K-802
by the suppression of excessive arcing
(EIB 756 and EIB 793)

6 Emission Control (not announced in EIB)
(AN/SSQ-54 Equipped ships only)

7 2 Wiring Change, Elimination of Potential
Safety Hazard (EIB 763)

8 4 4 Removes Voltage Regulator from FMO Oscillator
(CR-201); Type II Class A, Routine Action:

1 Man-Hour (EIB 794)

9 2 Reduce coil failures of relay K601 and
standardize the grid bias voltage of the
power amplifier in the RT-581/URC-9

10 1 5 5 Prevents overheating of RT-581( )/URC-9
during operation
1-26. TRANSMISSION RANGE. silica-gel desiccant. This package should

1-27. The transmission range of Radio
Set AN/URC-9( ) is a function of the
heights of the transmitting and receiving
antennas. The monogram in table 1-7 pro-
vides the radio-path length and tangen-
tial distance for transmission between
the transmitting and receiving equipment
as a function of the heights of the an-
tennas.

1-28, PREPARATION FOR RESHIPMENT.

1-29,  The reshipment preparation of Ra-
dio Set AN/URC-9( ) does not require any
extraordinary precautions. The equipment
should be placed in an air-coil padded
carton with a sufficient amount of

then be placed in water-resistant car-
ton and sealed. For final packaging, the
equipment is placed in a wooden crate
which is nailed closed.

CAUTION
Whenever the radio is removed
from service, the air-sealing
plates must be placed over the
louvers on the front of the
power supply and on both sides
of the radio case. During oper-
ation, the plates for the side
ports are stored above the
ports against the sides of the
case, and the plates for the
front panel are stored within
the power supply behind the
front panel.
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EQUIPMENT NOT SUPPLIED

—“MYoPrmI ‘

9 10 @ CONTROL, RADIO SET @

e (Ol ]

C-2383/URC-9 }
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R

RADIO SET CONTROL C-2383/URC-9

Figure 1-3. Radio Set Control C-2383/URC-9, Hard Wired Remote Control

EQUIPMENT NOT SUPPLIED
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Figure 1~4. Typical Transmit Receive Control
in the Standard 12 Wire Remote Control System
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1-7. Radio-Path Transmission Distance
As a Function of Antenna Height

TANGENTIAL MAXIMUM TRANSMITTING ~ ANTENNA
GEOMETRICAL RADIO— PATH HEIGHT
DISTANCE DISTANCE Hy
IN MILES IN MILES FEET MILES
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500 — -
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EXAMPLE SHOWN: HEIGHT OF RECEIVING-ANTENNA AIRPLANE 4000 FEET (0.76 MILES), HEIGHT OF TRANSMITTING-ANTENNA (25 FEET {0.02);
MAXIMUM RADIO- PATH DISTANCE = 100 MILES.
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differing only in primary power require-
ment (24 volts dc rather than 115 volts
ac) and internal power supplied (PP-4706
and PP-4706A, respectively).

2-4, REMOTE CONTROL (Figure 2-4). Radio
Set AN/URC-9 may be completely or parti-
ally controlled from a remote station,
depending on the auxiliary equipment
used. Complete control, including chan-
nel and frequency selection, can be exer-
cised by one hard-wired Radio Set Con-
trol C-2383/URC-9 (see figure 1-3).

2-5, Partial control, consisting of the
transmit-receive operation, can be exer-
cised from up to five remote control sta-
tions, through the standard 12 wire sys-—
tem in conjunction with Control Adapter
MX-8430/URC-9 and Radio Set Control C-
1138/UR or C-1207/UR (see figure 1-4).
All other operations (i.e., channel and
frequency selection, and squelch control)
are controlled locally on the AN/URC-9.

2-6, RECEIVE OPERATION, Radio Set AN/
URC-9 is in the receive condition when-
ever the microphone push-to-talk switch
is not actuated. The audio output is
controlled by the VOLUME control and
audio signal strength is displayed on the
meter when the switch is at the S METER
position. In the absence of a signal,
the squelch circuits eliminate noise in
the audio circuits. Two basic types of
squelch techniques are available: signal
plus noise-to-noise (S+N/N) ratio and
carrier squelch. The type of squelch in
use is dependent on a link connection in
the audio amplifier and modulator assem-
bly of the AN/URC-9. Squelch may be con-
trolled locally or remotely.

2-7. Local S+N/N Squelch Control. The
Radio Set AN/URC-9 SQUELCH control is
used to apply S+N/N squelch control when
the AN/URC-9 CHAN SEL switch is set to
MANUAL or one of the 19 preset channels.
The local squelch circuit is disabled
when the SQUELCH control is set to OFF,
or when the SQUELCH DISABLE-PUSH switch
is depressed. (The CALL LIGHT lamp
lights when the squelch circuit is

Control.
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disabled or when a signal of sufficient
strength to operate the circuit is re-
ceived.)

2-8. Local Carrier Squelch Control.
Local carrier squelch control action is
the same as local S+N/N squelch control.

2-9. Remote S+N/N and Carrier Squelch
The remote squelch controls are
the same as the local forms of squelch
control except the AN/URC-9 CHAN SEL
switch must be set to REMOTE PRESET and
the Radio Set Control C-2383/URC-9
SQUELCH control utilized. Unless the
C-2383/URC-9 is to be utilized the CHAN
SEL switch should not be placed in the
REMOTE PRESET position. The squelch lamp
on the C-2383 may remain 1lit constantly
when connected to some models of Radio
Set AN/URC-9.

NOTE
When the S+N/N squelch connec-
tion is made in the audio ampli-
fier and modulator assembly of
the AN/URC-9, the SQUELCH con-
trol must be adjusted when
switching from NOR to RETRANS
mode. This is necessitated
since in RETRANS mode the car-
rier squelch is automatically
connected,

For most applications it is recommended
that the equipment be connected for car-
rier squelch operation. This connection
allows one setting of the SQUELCH control
for the normal, retransmit, and tone
modes. In addition, this connection eli-
minates the problem of slow reaction time
of the S+N/N squelch circuit.

2-10. TRANSMIT OPERATION, Radio Set AN/
URC-9 is connected to a transmitter upon
actuation of the microphone push-to-talk
switch. Transmit operation can be per-
formed in all modes of operation.

2-11. CONTROLS AND INDICATORS.

2-12, The operator controls and indica-
tors are listed and described in table

2-3
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2-1 and are illustrated in figures 2-1, where noted, the controls and indicators
2-2, 2-3, and 2-5 through 2-8. Except listed in table 2-1 are applicable to
Radio Sets AN/URC-9, 9A, 9Y, and 9AY.

Table 2-1, Controls and Indicators for Radio Set AN/URC-9

CONTROL NAME FUNCTION
POWER Switch Controls primary input to the AN/URC-9
POWER Indicator Lights when primary power is applied to the AN/URC-9
DIMMER Control Controls intensity of panel lights
CHAN SEL Switch A 2l1-position switch with positions as follows:
REMOTE Transfers control to a remote
PRESET channel selector
Positions Selects preset channels
1 through 19 1 through 19
MANUAL Transfers frequency selection

to MANUAL FREQUENCY switches

MANUAL FREQUENCY Select operating frequency when CHAN SEL switch is
Switches in MANUAL position as follows:
TENS Selects first and second
switch digits
UNITS switch Selects third digit
TENTHS Selects fourth digit on AN/URC-9,
switch 9Y and 9AY
TENTHS- Selects fourth and fifth digits
HUNDREDTHS on AN/URC-9A
switch
Channel Indicator Indicates preset channel (or manual, M) in use
Frequency Indicators Indicates frequency in use
SQUELCH Control : Controls the ability to receive weak signals.

Setting of SQUELCH control establishes the minimum
strength of signal required to operate receiver.
When SQUELCH control is in OFF position, squelch
circuit is disabled, and receiver sensitivity is
maximum. When SQUELCH control is at maximum a
100-microvolt signal is required to operate the
squelch circuit. The SQUELCH control is inopera-
tive when CHAN SEL switch is in REMOTE PRESET posi-
tion,

2-5
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707

Table 2~1, Controls and Indicators for Radio Set AN/URC-9 (Continued)

CONTROL NAME

FUNCTION

SQUELCH DISABLE -~ PUSH
switch

Disables squelch circuit when pressed.
Switch is inoperative when CHAN SEL
switch is in REMOTE PRESET position.

CALL LIGHT

Lights when squelch is disabled or signal strong
enough to operate the squelch is received.

VOLUME Control

Adjusts audio level to local speaker or headset

MODE Switch

Selects following modes of operation:

NOR Normal operation

RETRANS Automatic relaying operation

TONE Modulates carrier with 1000
Hz tone

Meter and METER switch

2-6

The meter monitors any one of 11 functions selec-
ted by the METER switch as follows: (See table
2-2 for normal meter reading.)

OFF Meter disconnected

S METER Indicates strength of rf power

SWR Indicates reflected rf power

PWR Indicates rf power output

DVRIb Indicates plate current of
transmit driver V105

PAT Indicates control grid current

& of transmit power amplifier

V106

PAIb Indicates plate current of trans-

mit power amplifier V106

% MOD Indicates modulator output

BIAS Indicates voltage from -11 volt
dc supply

+26.5V Indicates voltage from +26.5

volt dc supply




Table 2-1,
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Controls and Indicators For Radio Set AN/URC-9 (Continued)

CONTROL NAME

FUNCTION

Meter and METER Switch +125V

(cont)

+325V

Indicates voltage from +125
volt dec supply

Indicates voltage from +325
volt dc supply in transmit
and voltage from +275 volt
dc supply in receive

ANT 52 jack

Couples rf energy between AN/URC-9 and antenna

AUDIO jacks

Provides local audio input, audioc output and
transmit-receive control

MIKE/HEADSET jacks

Provides connections for microphone and headset

Fuses

Protect circuits during overloads

SPARE FUSES and
LAMPS/SPARE LAMPS

Storage dispenser for spare fuses and lamps

ATR SEALS/VENT

Seals or vents power supply (AN/URC-9Y, 9AY)

24 VDC INPUT jack

Connects to external power source (AN/URC-9Y, 9AY)

2-13. OPERATING PROCEDURES.

2-14. MODES OF OPERATION. Radio Set AN/
URC-9 has four modes of operation: NOR
(normal), RETRANS (retransmit), TONE, and
BROADBAND, The operating mode is deter-
mined by the positions of the front panel
MODE selector switch and the PLAIN~BROAD-
BAND switch on the rear of the unit.

2-15. Normal Mode. With the front panel
MODE switch in the NOR position and the
PLAIN-BROADBAND switch on the rear of the
AN/URC-9 in the PLAIN position, the radio
set is in the normal receive condition,
Squelch control is available from the
front panel of the AN/URC-9 when the CHAN
SEL switch is in MANUAL or one of the 19
preset positioms. Squelch control is
available at Radio Set Control C-2383/
URC-9 when the CHAN SEL switch is in the
REMOTE PRESET position. When the local
or remote microphone push-to-talk button
is keyed, the radio set is placed in the
normal transmit condition.

2-16. Retransmit Mode. When the AN/URC-
9 is properly connected te a similar set,
automatic relaying is performed by setting
the MODE selector on the front panel of
each AN/URC-9 to RETRANS. The radio sets
will then automatieally relay signals in
either direction. Both radio sets oper-
ate as receivers until one of the sets
receives a signal strong enough to oper-
ate the carrier-controlled squelch cir-
cuit. The squelch circuit of the receiv-
ing set keys the other set to transmit,
and the audio of the receiving set is
applied to the transmit audio input of
the transmitting set. During retransmit,
a normal audio signal is heard in the
headset of the receiving set and a side-
tone audio signal is heard in the headset
of the transmitting set, When the signal
is no longer present, the transmitting
set returns to receive operation. When
the microphone push-to-talk switch on
either set is actuated, both sets are
keyed to transmit and the microphone audio
signal is applied to both radio sets for
simultaneous (duplex) transmission.

2-7
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NOTE
When operating in the RETRANS
mode, avoid using the same
channel frequency on both sets,
as coupling between the res-
pective antennas will cause
oscillation and prevent relay-
ing of signals:; a minimum of
5 MHz channel separation is
recommended., Automatic keying
of the radio sets also depends
on proper adjustment of the
squelch controls.

2-17. Tone Mode, With the MODE switch
of Radio Set AN/URC-9 in the TONE posi-
tion, a 1000 Hz (1 kHz) tone oscillator
is connected in place of the normal mic-
rophone circuit. Keying the transmitter
results in the emission of a carrier
ulated at not less than 70 percent of 1
kHz. When the transmitter is keyed, a 1
kHz tone should be heard in the headset,
and the meter indicator should read mid-
scale in the percent-of-modulation (%
MOD) position,

2-18. Broadband Mode. Broadband mode
operation, selected by setting the PLAIN-
BROADBAND switch at the rear of the Radio
Set AN/URC-9 to BROADBAND, is similar to
normal mode operation with the following
exceptions. During receive, the detected
audio signal is applied to auxiliary
broadband equipment for decoding. The
decoded signal is routed to the audio am-
plifier and modulator assembly in the AN/
URC-9 where it is amplified and applied
to the headsets as in the normal mode,
The squelch function is not performed by
the AN/URC-9 with this mode of operation.
During transmit, the microphone signal is
applied to the auxiliary broadband equip-
ment, and the resultant coded output con-
nected to the audio amplifier and modula-
tor assembly; the signal is then trans-
mitted in the normal manner. Normal
side-tone can be replaced by un-encoded
side-tone from the broadband equipment
and amplified by the broadband sidetone
amplifier in the AN/URC-9.

2-19, FREQUENCY SELECTION, The operat-
ing frequency can be selected locally or

2-8

from a remote station. Both methods are
described in the following paragraphs.

2-20. Manual Frequency Selection. Man-
ual frequency selection is accomplished
by locally setting the CHAN SEL switch on
the AN/URC-9 to the MANUAL position, then
selecting the desired frequency with the
three MANUAL FREQUENCY switches as
follows:

a. Set the CHAN SEL switch to MANUAL.,
Verify the letter M appears on the Chan-
nel Indicator.

b. Set the TENS MANUAL FREQUENCY
switch to the first two digits of the re-
quired frequency. Verify the first two
digits of the channel frequency appear
on the Frequency Indicator.

c. Set the UNITS MANUAL FREQUENCY
switch to the third digit of the required
frequency. Verify the third digit of the
channel frequency appears on the Fre-
quency Indicator.

d. Set the TENTHS (AN/URC-9, 9Y, and
9AY) or TENTHS-HUNDREDTHS (AN/URC-9A)
switch to the last digit(s) of the re-
quired frequency. Verify the full fre-
quency value appears on the Frequency In-
dicator.

2-21. Local Selection of Preset Channels,
Local selection of preset channels is ac-
complished by setting the CHAN SEL switch
on Radio Set AN/URC-9 to the desired chan-
nel, Should the preset channel require
initial setting or change of frequency
setting, perform the applicable procedures
in paragraph 2-31,

2-22, Remote Selection of Preset Chan-
nels. Remote selection of preset chan-
nels is accomplished by setting the CHAN
SEL switch on the AN/URC-9 to the REMOTE
PRESET position and selecting the desired
channel from the remote station.

2-23. OPERATOR PROCEDURES. Table 2-2 is
a summary of the normal procedures for
operating Radio Set AN/URC-9 locally and
from a remote station.




2-24. OPERATION UNDER INTERFERING CONDI-
TIONS, When it appears that equipment is
being jammed, a frequency at the extreme
of the usable frequency range should be
selected. For example, if jamming ap-
pears at 225,00 MHz, change the operating
frequency to 399.9 MHz (or 399.95 on AN/
URC-9A) and vice versa,

2-25, EMERGENCY OPERATION, Should oper-
ation of Radio Set AN/URC-9 become affec-
ted during emergency or battle condition,
use the following procedures. After com-
pleting each step in sequence, attempt to
resume normal operation of the equipment.

2-26. Remote Operation. For operation
of the equipment from a remote station
under emergency conditions, proceed as
follows:

a. Select an alternate preset channel
on the C-2383/URC-9 or switch to an al-
ternate C-1138/UR.

b, Switch to local operation.
2-27, Local Operation. For operation of

the equipment locally under emergency
conditions, proceed as follows:

a. Set the CHAN SEL switch to MANUAL
and select the desired frequency with the
MANUAL FREQUENCY switches.

b. Switch to an alternate equipment,
AN/URC-9 or equivalent.

2-28, EMERGENCY TURN-OFF. Equipment
turn-off during an emergency (e.g. fire,
water, smoke, hazard to personnel, etc.)
is simply accomplished by setting the
POWER switch to OFF,

2-29. OPERATOR MAINTENANCE.

2-30, OPERATOR CHECKS. The following
should be performed periodically to en-
sure Radio Set AN/URC-9 is operating
properly,

a. Perform steps-for preliminary set-
ting of table 2-2.

AN/URC~9A.,
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b. Connect Wattmeter AN/URM-43( ) (60
watt range) to the ANT jack on the AN/
URC-9.

c. Set AN/URC-9 CHAN SEL switch to
MANUAL.

d. Set the MANUAL FREQUENCY switches
as indicated and at each setting, key to
transmit. RF power output should be 16
watts or more.

1. On AN/URC-9, 9Y, or 9AY, rotate
TENTHS switch to each position from 0.9
to 0.0. On AN/URC-9A, rotate TENTHS-
HUNDREDTHS switch to each position from
0.95 to 0.00.

2. Rotate UNITS switch to each posi-
tion from 9 to 0. After completing check,
set UNITS switch to position 5,

3. Rotate TENS switch to each posi-
tion from 39 to 22.

2-31, OPERATOR ADJUSTMENTS. Operator
adjustments consist of setting the fre-
quency for each of the 19 preset channels,
2-32, Presetting Channel Frequencies on
The following are to be per-
formed as required:

a. Energize AN/URC-9A.

b. Set CHAN SEL switch so that the de-
sired channel number on the memory drum
appears directly above the chart (see
figure 2-5). (The proper CHAN SEL switch
position can be determined from the
chart.)

¢, To position the memory drum for
presetting channel 4, set CHAN SEL switch
to MANUAL, open memory drum access door
and starting at the left, slide the pin
for each digit of the assigned frequency
to a position directly over the number
corresponding to that digit. TFor example,
if the assigned frequency AN/URC-9A for
preset channel 4 is 312,45, set the left
pin over number 3, the left-center pin
over 1, the center pin over 2, the
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f. Set CHAN SEL switch in turn, to
each preset channel, after the tuning cy-
cle is complete, and ensure the proper
frequency appears in the frequency indi-
cator windows,

right—-center pin over 4, and the right
pin over 5,

d. Record the preset channel frequency
on the front of the access door.

g. Close memory drum access door and
secure with four slotted-head screws.

e. Repeat Steps (2) through (4) for
each channel to be preset.

Table 2-2., Summary of Operating Procedures
For Radio Set AN/URC-9
STEP OPERATION INDICATION
PRELIMINARY SETTINGS
1 POWER switch up (power on position) POWER Indicator lights
2 MODE switch to NOR
3 PLAIN-BROADBAND switch to PLAIN
4 Check meter readings
CONDITION METER SWITCH
Unkeyed BIAS In NORMAL range
+26.5V In NORMAL range
+125V In NORMAL range
+325V In NORMAL range

S METER Depends on signal

strength
Keyed +325V In NORMAL range

DVRIp In NORMAL range

PAIg Center of NORMAL
range or above, but
do not exceed meter
range

PATy In NORMAL range

PWR Center of NORMAL
range or above

SWR Low end of NORMAL
range max.

% MOD Should deflect to
center of NORMAL
range with a strong
microphomne input

LOCAL PRESET CHANNEL OPERATION
1 SQUELCH control to minimum point where noise is
squelched
2 VOLUME control to desired level
3 CHAN SEL switch to desired channel
4 Press push-~to-talk button and speak into microphone
when transmission is desired

2-10
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Table 2-3. Operator Troubleshooting Procedures

SYMPTOM

PROBABLE CAUSE

NOTE

As an initial step, always reset the POWER switch by
placing it at OFF; then reapply POWER verifying that
all operating controls are properly set.

AN/URC-9, 9A

POWER indicator does not light
No BIAS (-11 volts de¢) or

+125 meter indication
No +325V meter indication in receive
No +325V meter indication in transmit
Low % MOD meter indication

PWR meter indication abnormally low
during transmit

Transmit operation is normal but
receive operation is abnormal

Squelch inoperative

Fuse F1501, F1502 or F1505 blown;
or lamp DS1501 burned out

Fuse F1503 or F1506 blown

Fuse F1504 or F1507 blown
Fuse F1504 blown
Tube(s) V802 through V808 defective

Tube(s) V101 through V106, V201 through
V205, V301 through V305, or V401 defective

Tube(s) V303 or V501 through V504 defec-
tive; or fuse F1507 blown

Tube V801 defective

AN/URC-9Y, 9AY

No voltage indications

POWER indicator does not light

Power supply blower motor
inoperative (PP-4706A/URC-9Y)

No +26,5V meter indication

No 4125V meter indication

No +325V meter indication

Low 7% MOD meter indication

Fuse
Fuse

Fuse
Fuse

Fuse

Fuse

Fuse
Fuse

Fuse
Fuse

2A5F1
F1901

2A5F1
F1901

F1903

F1907

2A5F4
F1906

2A5F3
F1904

or 2A5F2 blown (PP-4706/URC-9Y)
or F1902 blown (PP-4706A/URC-9Y)

or 2A5F2 blown (PP-4706/URC-9Y)
blown (PP-4706A/URC-9Y)

blown (PP-4706A/URC-9Y)

blown (PP-4706A/URC-9Y)

blown (PP~4706/URC-9Y)
blown (PP-4706A/URC-9Y)

blown (PP-4706/URC~9Y)
blown (PP-4706A/URC~9Y)

Tube(s) V802 through V808 defective

2-13
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Table 2-3. Operator Troubleshooting Procedures (Continued)

SYMPTOM

PROBABLE CAUSE

No 7 MOD met

PWR meter in
low during

Transmit ope
receive ope

Squelch inop

er indication

dication abnormally
transmit

ration normal -
ration abnormal

erative

Tube(s) V805 through V808 'defective

Tube(s) V101 through V106, V201 through
V205, V301 through V305, or V401 defective

Tube(s) V303 or V501 through V504 defective

Tube V801 defective

Table 2-4. TFuse Complement for Radio Set AN/URC-9

SYMBOL RATING FUNCTION
AN/URC-9, 9A
F1501 3A, 5A 230 and 115 vac-Main primary ac power
F1502 1-1/2A, 3A 230 and 115 vac-Primary ac power to T1501
F1503 3/4A, 1-1/2A 230 and 115 vac-Primary ac power to T1502
F1504 1/2A +325 vdc~Power supply output (receive-
transmit) s
F1505 15A +26.5 vdc-Power supply output ‘ )
F1506 1/4A +125 vdc and -11 vdc-Power supply outputs -
F1507 .175A +325 vdc-Power supply output (receive only)
AN/URC-9Y
2A5F1 20A +24 vdc-Primary power
2A5F2 20A -24 vde-Primary power
2A5F3 +175A +325 vdc-Power supply output (receive only)
2A5F4 «25A +125 vdc-Power supply output
AN/URC-9AY
F1901 25A +24 vdc-Primary power
F1902 15A +24 vdc-Primary power
F1903 5A 112 vac-Power supply blower
F1904 1/2A +325 vdc-Power supply output
F1905 .175A +325 vdc-Power supply output (receive only)
F1906 «25A +125 vdc-Power supply output
F1907 5A +26,5 vdc-Power supply output
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CHAPTER 3

FUNCTIONAL DESCRIPTION

3-1. OVERALL FUNCTIONAL DESCRIPTION.

3-2. Radio Set AN/URC-9( ) is a ship-
board unit designed to operate in the
ultra-high-frequency (UHF) range. The
unit is a tranceiver capable of both
transmitting and receiving amplitude-
modulated (AM) telephomne signals and
tone signals. The overall block diagram
of the radio set (figure 3-1) illus-
trates the relationship of the basic as-
semblies to each other and to external
equipment. Refer to paragraph 1-9 for

a description of the major assemblies
comprising Radio Set AN/URC-9( ).

3-3. RADIO SET AN/URC-9. Radio Set AN/
URC-9 operates on any of 1750 channels
spaced at 0.1 MHz intervals within a fre-
quency range of 225.0 to 399.9 MHz.
Operating as a transmitter, the minimum

carrier output is 16 watts, with a mod-
ulation capability of 80 percent.

3-4. RADIO SETS AN/URC-9Y AND AN/URC-
9AY. Radio Sets AN/URC-9Y and 9AY are
functionally identical to the AN/URC-9
differing only in internal power sup-
plies. Refer to paragraph 1-9 for a
description of the power supplies.

3-5. RADIO SET AN/URC-9A. Radio Set
AN/URC-9A is functionally identical to
the AN/URC-9 except that 3500 channels
spaced at 0.05 MHz intervals in the
225,00 to 399.95 MHz frequency range are
provided.

NOTE
All references to Radio Set AN/
URC-9 are applicable to Radio
Sets AN/URC-9A, AN/URC-9Y, and
AN/URC-9AY, except where noted.

ANTENNA +————

+ _LOCAL HEADSET
XMTR AUDIO

5 ~-WIRE CHAN SEL
REMOTE XMIT/RECEIVE

LOCAL XMIT/ }Luolﬁ‘é‘-
RECEIVE
XMTR AUDIO
s RCVR AUDIO LOCAL
LOCAL XMIT/ [ HANDSET
RECEIVE
BROADBAND

I SIDETONE
—— XMIT/RECEIVE

XMIT AUDIO BROADBAND
AUD!
SQUELCH DISABLE —’} RC\PTAlN P10 ) EQUIPMENT
AUXILIARY SQUELCH CONTROL le——~ BROADBAND
EQUIPMENT } XMTR AUDIO
RECEIVER-TRANSMITTER
" CALL LIGHT re——» RCVR AUDIO
" RCVR AUDIO le———» XMTR AUDIO RETRANSMIT

——— XMIT/RECEIVE EQUIPMENT
j~——— XMIT/RECEIVE

SUPPLY
VOLTAGES

PWR suppLY |RCVR-XMTR

CASE

PRIMARY POWER

Figure 3-1. Radio Set AN/URC-9( ), Basic Block Diagram
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3-6. MODES OF OPERATION. Radio Set AN/
URC-9 has four modes of operation. These
are normal, retransmit, tone, and broad-
band. The operating mode is determined
by the position of the Receiver-Trans-
mitter RT-581( )/URC-9 front panel MODE
selector switch and the PLAIN-BROADBAND
switch located at the rear of the unit.

3-7. Normal Mode. With the MODE switch
on the receiver—-transmitter front panel
in the NOR (normal) position and PLAIN-
BROADBAND switch on the rear of the

unit .in the PLAIN position, the radio
set receives. Squelch control is avail-
able at the front panel of the receiver-
transmitter when the CHAN SEL switch is
in MANUAL or any of the 19 preset posi-
tions. Squelch control is available at
Radio Set Control C-2383/URC-9 when the
CHAN SEL switch is in the REMOTE PRESET
position. Either signal-plus-noise to
noise (S+N/N) or carrier-operated squelch
may be selected by a wire link in the
Audio Amplifier and Modulator of the AN/
URC-9. The local audio output level is
controlled by a front panel VOLUME c¢on-
trol. When the local or remote micro-
phone push-to-talk button is pressed,
the radio set is keyed to transmit.

3-8. Retransmit Mode. When the AN/URC-
9 is properly connected to a similar
set, automatic relaying is performed by
setting the MODE selector on the front
panel of each receiver-transmitter to
RETRANS (retransmit). The radio sets
will then automatically relay signals in
either direction. Both radio sets oper-
ate as receivers until one of the sets
receives a signal strong enough to oper-
ate the carrier-controlled squelch cir-
cuit. The squelch circuit of the re-
ceiving set keys the other set to trans-
mit, and the audio of the receiving set
is applied to the transmit audio input
of the transmitting set. A normal audio
signal is present at the headset of the
receiving set and a sidetone audio sig-
nal is present at the head-set of the
transmitting set. When the signal is no
longer present, the transmitting set
returns to receive operation. When the
microphone push-to-talk switch on either

3-2

set 1s actuated, both sets are keyed to
transmit and the microphone audio signal
is applied to both radio sets for simul-
taneous (duplex) transmission.

NOTE
When operating in the RETRANS
mode, the use of the same chan-
nel frequency on both sets
should be avoided as feedback
between the respective antennas
will prevent relaying of sig-
nals; a 5 MHz channel separa-
tion is recommended. Auto-
matic keying of the radio sets
also depends on proper adjust-
ment of the squelch controls.

3-9. Tone Mode. With the MODE switch

in the TONE position, a 1000 Hz tone
oscillator is connected in place of the
normal microphone circuit. Keying the
transmitter results in the emission of

a carrier modulated not less than 70 per-
cent at 1000 Hz. A 1000 Hz tone is
audible in the headset, and the percent
of modulation indicated on the meter
should be at midscale.

3-10. Broadband Mode. Broadband oper-
ation, selected by setting the PLAIN-
BROADBAND switch at the rear of the
receiver—-transmitter to BROADBAND, is
similar to normal (NOR) operation except
for the following:

a. During receive, the audio signals
are rerouted through broadband equipment
and the squelch function is not performed
by the AN/URC-9. The decoded broadband
audio is then applied to the headsets
through the Audio Amplifier and Modula-
tor.

b. During transmit, the microphone
signal is applied to the broadband equip-
ment, and the encoded output of the
broadband equipment is connected to the
Audio Amplifier and Modulator; the re-
sultant signal is then transmitted in
the normal manner.

c. Normal sidetone is replaced by
unencoded sidetone from the broadband




equipment and amplified by the Broadband
Sidetone Amplifier in the AN/URC-9.

3-11. CHANNEL SELECTION. Local channel
selection is accomplished by setting the
CHAN SEL switch to the desired channel.
Nineteen channel frequencies are preset
on the channel memory drum which is ac-
cessible through a door on the receiver-
transmitter front panel. When the CHAN
SEL switch is in the MANUAL position,
the frequency of operation is controlled
by the MANUAL FREQUENCY switches on the
front panel. When the CHAN SEL switch
is in the REMOTE PRESET position, the
channel preset information is received
from Radio Set Control C-2383/URC-9.

3-12. TRANSMIT FUNCTION.

NOTE
All references to Radio Set AN/
URC-9 are applicable to Radio
Sets AN/URC-9A, AN/URC-9Y, and
AN/URC-9AY, except where noted.

NOTE
Frequencies in the following
description are applicable to
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AN/URC-9A; frequencies for AN/
URC-9, -9Y, and -9AY are the
same less the hundredths posi-
tion.

3-13. SIGNAL PATH. (Figure 3-2.) The
transmit rf signal originates in a 3.00
to 3.95-MHz crystal-controlled oscilla-
tor in the Second IF Amplifier. This
signal is amplified and sent to the

First IF Amplifier where it is heter-
odyned with a 17 to 26-MHz signal from

a crystal-controlled oscillator, pro-
ducing a sum frequency of one of 200 fre-
quencies in the 20.00 of 29.95-MHz range.
This signal is amplified and passed to
the Radio Frequency (RF) and Power Ampli-
fier (PA) where it is mixed with one of
18 frequencies in the 200 to 370-MHz
range as injected by the Frequency Multi-
plier-Oscillator (FMO). The resultant
signal, in the range of 225.00 to 399.95
MHz, is applied to the power amplifier.
The rf power output is modulated by an
amplified audio signal from the Audio
Amplifier and Modulator. The final sig-
nal is routed through a low-pass filter
and a directional coupler to the antenna.

ANTENNA
225.00~ 399.95MC

RADIO SET AN/URC-9A

FIRST IF
AMPLIFIER
(20.00~-29.95
MC)

RF AND PA
AMPLIFIER
(225.00-399.95
MC)

SECOND IF
AMPLIFIER
{3.00-3.95 MC}

-

LOW PASS
FILTER

DIRECTIONAL
COUPLER

AUDIO
AMPLIFIER

FREQUENCY
MULTIPLIER
OSCILLATOR

200.0-370.0MC)]

AUDIO
INPUT

AND
MODULATOR

NOTE:

" FREQUENCIES SHOWN ARE FOR AN/URC-9A.
FREQUENCIES FOR AN/URC-9, 9Y, AND
9AY ARE THE SAME LESS THE HUNDREDTHS
POSITION.

Figure 3-2. Transmitter S

ection, Block Diagram

3-3
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3-14. DETAILED DESCRIPTION. The trans-
mit function encompasses parts of all as-
semblies (except the Third IF Amplifier)
in Receiver-Transmitter RT-581( )/URC-9
of Radio Set AN/URC-9.

3-15. The initial frequency, in the
range of 3.00 to 3.95-MHz, is generated
in the Second IF Amplifier (see figure
5-2). The signal is generated by third
oscillator V401B and amplified by V401A,
which functions as a buffer amplifier
during transmit. The signal is then
sent to first transmit mixer V204 in the
First IF Amplifier where it is mixed with
a frequency in the range of 17 to 26 MHz
which is generated by second oscillator
V305. The resultant sum frequency, in
the 20.00 to 29.95~MHz range is then
sent to if amplifiers V301l and V302 for
amplifications.

3-16. After amplification, the signal
passes to second transmit mixer V101l in
the RF and PA Amplifier. Here it is
heterodyned with the 200 to 370-MHz sig-
nal from the FMO (comprised of first os-
cillator-multiplier V201l; frequency
tripler V202; and injection amplifiers
V203, V204, and V205) to produce a fre-
quency in the range of 225,00 to 399.95
MHz. This signal is then sent to rf am-
plifiers V102, and V103, and V104. Fol-
lowing amplification, the 225.00 to
399.95-MHz signal is applied through
transmit driver V105 to transmit power
amplifier V106.

3-17. The audio input from the micro-
phone (figure 5-3) is applied to audio
amplifier V803 in the Audio Amplifier
and Modulator through MODE switch S702
and microphone transformer T601. After
amplification, the signal is routed
through audio and modulator driver V804
and phase-splitting transformer T801 to
audio output amplifiers V805 through
V808. The amplified audio signal is
then applied to the plate of transmit
driver V105, and to the plate and screen
grid of transmit power amplifier V106
where it modulates the 225,00 to 399.95-
MHz rf carrier. The modulated rf output
of V106 (figure 5-2), a minimum of 16

3-4

watts, passes through low-pass filter
FL1101l and the directional coupler to
the antenna.

3-18., STAGE AND SPECIAL CIRCUIT DESCRIP-
TION. The conventional transmitter elec—
tronic circuits are briefly described at
the stage level; special and unique cir-
cuits are described in greater detail.
Block diagrams and simplified schematics
in this chapter and the maintenance
schematic diagrams in Chapter 5 are used
to support the descriptive text.

3-19. Functional Relationship of Assem-
blies. The overall functional relation-
ship of the assemblies within Radio Set
AN/URC-9 for both the transmit and re-
ceive functions are illustrated in figure
3-3, The Frequency Selector controls

the tuning of the Second IF Amplifier,
First IF Amplifier, RF and PA Amplifier,
and FMO assemblies. The mode of opera-
tion (NOR, RETRANS, OR TONE) is selected
by the MODE switch. When in the TONE
position, the MODE switch substitutes

the output of the 1 kHz tone oscillater
in place of the normal microphone of
retransmit audio inputs. Broadband or
plain operation is selected by placing
the BROADBAND-PLAIN switch (81401) in

the desired position. All operating
voltages for the circuits within Receiver-
Transmitter RT-581( )/URC-9 for Radio
Sets AN/URC-9 and -9A, are furnished by
Power Supply PP-2702/URC-9. Operating
voltages for RT-581( )/URC-9 in Radio

Set AN/URC-9Y are supplied by Power
Supply PP-4706/URC-9Y. Power Supply PP-
4706A/URC-9Y provides the RT-581( )/URC-9
operating voltages for Radio Set AN/
URC-9AY.

3-20. Second IF Amplifier. The Second
IF Amplifier generates the initial fre-
quency that is eventually converted to
the final rf carrier.

3-21. Radio Set AN/URC-9A. The Second
IF Amplifier (figure 5-8) in Radio Set

AN/URC-9A consists of third oscillator

V401B and crystals Y401A through Y410A,
and Y401B through Y410B that range from
3.00 to 3.95 MHz in 0.05-MHz steps.




NAVELEX 0967-439-0010

RECEIVER-TRANSMITTER RT-58I( )/URC~9
I > RF AVC 1
| > '
IF AVC l
RF AND PA
THIRD 500KC SECOND IF FIRST IF
| T~ FAMPLIFIER |- - o AMPLIFIER AMPLIFIER AMPLIFIER > msgf;tg';“ < - 225.00-399.95MC
FILTER -
] | (5000 (300-3.95MC) (20.00-29.95MC) (225.00 - 399.95MC) ' (SEE NOTE 2)
- '—. ""_l 1
| 7 / ! » i
! # £ ' / I *
) 1 Lo - ——— L _ ol -/ l
1 T - NOTES
i | | L A. LEGEND
| . . I —_—p ' = = == = TRANSMIT SIGNAL PATH
Low Pass ! RECEIVE SIGNAL PATH
| L | FILTER s====
v | 1 -4 — — e TRANSMIT AND RECEIVE SIGNAL PATH
' ! AUXILIARY OR CONTROL SIGNAL PATH
i i I I e T IO MECHANICAL LINKAGE
: | 1. NORMAL AUDIO OUTPUT ON RECEIVE; SIDETONE AUDIO
. FREQUENCY OUTPUT ON TRANSMIT
' (crAN SEC}-— — — o TREMEMOr - - - - - - - - - - — o MuTieLiER '
| OSCILLATOR 2. FREQUENCIES SHOWN ARE FOR AN/URC-9A.
| | 200-370MC FREQUENCIES FOR AN/URC-9, 9Y, AND 9AY
0 ARE THE SAME LESS THE HUNDREDTHS
| I POSITION.
[ , 3. ANJURC-9Y ONLY
| v L. AN/URC-9AY ONLY
l 1
| " REFERENCE :
| 1. PARAGRAPH 3-20
4 2. PARAGRAPH 3-81
l ] .
' 1
1
[ AUDIO MODULATION
e » - - - i AUDIO OUTPUT
BROADBAND l
TRANSMIT AND RECEIVE _ A LR > p TO LOCAL AND
AUDIO INPUT FROM ~® v REMOTE HEADSET
BROADBAND EQUIPMENT S702 ryobE] (SEE NOTE 1)
- - - 1
NORMAL TRANSMIT | - -mj TToNE] " , ] SROADBAND RECEIVE
AUDIO INPUT FROM _o | _ . T v
LOCAL AND REMOTE RETRAN i o AUDIO OUTPUT
MIKES : TG BROADBAND
. + EQUIPMENT
RETRANSMIT AUDIO _] _ _— . - - -— - - oo
INPUT FROM w—fpmie = - — - ] i
ALTERNATE 1 | [BROADBAND]O [PLAIN]
RADIO SET
! I Si40! o L _
I I-KC TONE . 1 | POWER SUPPLY PP-2702 /unc—s] POWER SUPPLY PP-4706/URC- POWER SUPPLY PP-47064/
OSCILLATOR | oY URC-9Y
! ! X (SEE NOTE 3) (SEE NOTE 4)
| 1 -» 4+ 325V —» + 325V
-- -~ - ] > iggg\\/l l > 4+ 275V > + 275V
115/230 VAC > + 26.SV ~—P» 4 26.5V
— | POWER SUPPLY : ilzzgz . 24 VDC POWER SUPPLY |4 4 125V 24VDC POWER SUPPLY _p 4 125V
, > — 11V - 11V
' s GITI\\:AC > 6.7VAC l» — 6.3V
! : —»  115VAC > 115VAC

Figure 3-3. Radio Set AN/URC-9( ),
Functional Block Diagram

3-5/(3-6 blank)



Tube V401A, a buffer amplifier at trans-
mit, functions as a mixer at receive.

The tuning of all stages of this assembly
is controlled by the 10-position, 0.1-

MHz shaft of the Frequency Selector.

3-22." Refer to figure 5-114 during the
following discussion. When the radio
set is keyed to transmit, t/r relay K401
energizes and transfers the control grid
circuit of third oscillator V401B from
contact 8 to contact 4 of hundredths re-
lay K402, thus enabling the selection

of crystals relative to the frequency

in use. (Refer to table 3-1). Relay
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K402 provides a connection through con-
tacts 6 or 7 to S401 or S402, depending
on whether the last digit of the fre-
quency selected is x.x0 or x.x5, respec-
tively. Switches 5401 and S402, driven
by the 10-position, 0.1-MHz shaft, se-
lect crystals corresponding to the next
to the last digit of the frequency se-
lected (x.0x through x.9x%x). For example,
when the radio set is tuned to a fre-
quency with the last digits of xxx.90,
the 3.90-MHz crystal Y410A is connected
between ground and the grid of V401B
through contacts 6 and 5 of S401, con-
tacts 6 and 4 of K402, and contacts 3
and 8 of K401 (energized on transmit).

Table 3-1. Second IF Amplifier RF Injection Chart, AN/URC-9A Only

TRANSMIT RECEIVE

SELECTED SELECTED INJECTION SELECTED INJECTION INPUT FROM

CHANNEL CRYSTAL TO 1ST CRYSTAL TO 3RD 1ST IF AMPL
FREQUENCY FREQUENCY TRANSMIT FREQUENCY RECEIVE (MHz)

(MHz) (MHz) MIXER (MHz) MIXER
(MHz) (MHz)

xxx.95 3.95 3.95 3.45 3.45 3.95
xxx.90 3.90 3.90 3.40 3.40 3.90
XXX. 85 3.85 3.85 3.35 3.35 3.85
xxx. 80 3.80 3.80 3.30 3.30 3.80
XXX.75 3.75 3.75 3.25 3.25 3.75
xxx.70 3.70 3.70 3.20 3.20 3.70
XXX.65 3.65 3.65 3.15 3.15 3.65
XxX.60 3.60 3.60 3.10 3.10 3.60
Xxx.55 3.55 3.55 3.05 3.05 3.55
xxx.50 3.50 3.50 3.00 3.00 3.50
XXX.45 3.45 3.45 3.95 3.95 3.45
XXX, 40 3.40 3.40 3.90 3.90 3.40
xxx.35 3.35 3.35 3.85 3.85 3.35
xxx.30 3.30 3.30 3.80 3.80 3.30
XXX.25 3.25 3.25 3.75 3.75 3.25
XxXx. 20 3.20 3.20 3.70 3.70 3.20
xxx.15 3.15 3.15 3.65 3.65 3.15
xxx.10 3.10 3.10 3.60 3.60 3.10
xxx.05 3.05 3.05 3.55 3.55 3.05
xxx.00 3.00 3.00 3.50 3.50 3.00
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3-23, A voltage divider consisting of
series-connected capacitors C412 and

C413 determines the electrical position
of the cathode of third oscillator V401B
relative to the grid of V410B. The tuned
circuit of the third oscillator consists
of the selected crystal (Y40lA in this
case), capacitors C412 and C413, plus the
grid-to-ground and cathode-to-ground
capacitance of V401B. The third oscil-
lator is a Colpitts type with the crystal
acting as an inductance. The value of
the total capacitance is such that oscil-
lation is maintained at the fundamental
frequency of the crystal. Cathode re-
sistor R404 provides additional bias to
protect V401B in case oscillation stops.
Coil L407 isolates bias resistor R404
from the crystal circuit. Plate voltage
is from the +125-vdc supply through R407
and filter FL404. Test point J404 pro-
vides for measuring the voltage developed
across third oscillator grid resistor
R403. Resistor R402 isolates J404 from
the crystal circuit. Capacitor C417
couples the signal from the cathode of
V401B to the control grid of V401A.

3-24. On transmit, V401A functioning

as a buffer amplifier, amplifies the
output of third oscillator V401B. Re-
sistor R409 is disconnected from the
rlate circuit by contacts 4 and 6 of re-
lay K401 (energized on transmit). This
increases the plate voltage applied to
V401A and, in turn, plate current and
the level of the output signal developed
across cathode load resistor R405. The
output voltage, taken across cathode re-
sistor R405 is coupled through C411l, and
bandpass filters Z403, Z402, and Z401 to
first transmit mixer V304 of the First IF
Amplifier. The three parallel-resonant
tank circuits (Z403, Z402, and Z401)
form a 3.00 to 3.95-MHz bandpass filter.
Test point J402 provides for measuring
the 3.00 to 3.95-MHz output signal and
Resistor R406 provides the grid return
for V401A.

3-25. Radio Sets AN/URC-9, -9Y, and
-9AY. The Second IF Amplifier (figure
5-7) in Radio Sets AN/URC-9, -9Y, and
-9AY consists of third oscillator V401B

3-8

and crystals Y401 through Y410 which
range from 3.0 to 3.9 MHz in 0.1~MHz
steps. Tube V401A, a buffer amplifier
at transmit, functions as a mixer a re-
ceive. The 10-position, 0.1 MHz shaft
of the Frequency Selector controls the
tuning of this assembly during both the
receive and transmit functions.

3-26. Refer to figure 5-113 during the
following discussion. When the radio

set is keyed to transmit, t/r relay K401
energizes and transfers the control-grid
circuit of third oscillator V401B from
selector switch S401 to S402, thus enab-
ling the selection of crystals relative
to the frequency in use. (Refer to table
3-2.) Switch S402, driven by the 10-
position, 0.1-MHz shaft, selects a cry-
stal that corresponds to the frequency

to which filter network 2401, Z402 and
Z403 are tuned. Thus, when the radio set
is tuned to xxx.9 MHz, the 3.9-MHz crystal
(Y410) is connected across the grid of
V401B through contacts 9 and 10 of switch
S402 and contacts 3 and 2 of relay K401
(energized on transmit). The 3.9-MHz
output of V401B is. coupled through C417
and across R406 of the V40l1A grid circuit.

3-27. During transmit, resistor R409 is
disconnected from the plate circuit of
V401A by contacts 4 and 5 of relay K401.
This action increases plate voltage, and,
in turn, plate current thereby amplifying
the output signal developed across
cathode load resistor R405. ' The output
signal is then coupled through C41l and
bandpass filters Z403, Z402, and Z401

and applied to first transmit mixer V304
of the First IF Amplifier.

NOTE
The remaining components oper-—
ate as described in paragraphs
3-24 and 3-25.

3-28. First IF Amplifier. The First IF
Amplifier generates a signal in the 17 to
26~-MHz range that is mixed with the in-
put signal from the Second IF Amplifier.
The resultant sum signal of 20.00 to
29,95 MHz is then amplified and applied
to the RF and PA Amplifier (figure 5-6).




Tube V401A, a buffer amplifier at trans-
mit, functions as a mixer at receive.

The tuning of all stages of this assembly
is controlled by the 10-position, 0.1~
MHz shaft of the Frequency Selector.

3-22." Refer to figure 5-114 during the
following discussion. When the radio
set is keyed to tramsmit, t/r relay K401
energizes and transfers the control grid
circuit of third oscillator V401B from
contact 8 to contact 4 of hundredths re-
lay K402, thus enabling the selection

of crystals relative to the frequency
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K402 provides a connection through con-
tacts 6 or 7 to S401 or S402, depending
on whether the last digit of the fre-
quency selected is x.x0 or x.x5, respec-
tively. Switches S401 and S402, driven
by the 10-position, 0.1-MHz shaft, se-
lect crystals corresponding to the next
to the last digit of the frequency se-
lected (x.0x through x.9x). For example,
when the radio set 1is tuned to a fre-
quency with the last digits of xxx.90,
the 3.90-MHz crystal Y410A is connected
between ground and the grid of V401B
through contacts 6 and 5 of S401, con-

in use. (Refer to table 3-1). Relay tacts 6 and 4 of K402, and contacts 3
and 8 of K401 (energized on transmit).
Table 3-1. Second IF Amplifier RF Injection Chart, AN/URC-9A Only
TRANSMIT RECEIVE
SELECTED SELECTED INJECTION SELECTED INJECTION INPUT FROM

CHANNEL CRYSTAL TO 1ST CRYSTAL TO 3RD 1ST IF¥ AMPL

FREQUENCY FREQUENCY TRANSMIT FREQUENCY RECEIVE (MHz)
(MHz) (MHz) MIXER (MHz) MIXER
(MHz) (MHz)

XXX.95 3.95 3.95 3.45 3.45 3.95
xxx.90 3.90 3.90 3.40 3.40 3.90
XXX.85 3.85 3.85 3.35 3.35 3.85
xxx.80 3.80 3.80 3.30 3.30 3.80
XXX.75 3.75 3.75 3.25 3.25 3.75
xxx.70 3.70 3.70 3.20 3.20 3.70
XXX.65 3.65 3.65 3.15 3.15 3.65
xxx.60 3.60 3.60 3.10 3.10 3.60
XXX.55 3.55 3.55 3.05 3.05 3.55
xxx.50 3.50 3.50 3.00 3.00 3.50
XxXX.45 3.45 3.45 3.95 3.95 3.45
xxx., 40 3.40 3.40 3.90 3.90 3.40
XXX.35 3.35 3.35 3.85 3.85 3.35
xxx. 30 3.30 3.30 3.80 3.80 3.30
XXX, 25 3.25 3.25 3.75 3.75 3.25
xxx.20 3.20 3.20 3.70 3.70 3.20
XxX.15 3.15 3.15 3.65 3.65 3.15
xxx.10 3.10 3.10 3.60 3.60 3.10
xxx.05 3.05 3.05 3.55 3.55 3.05
xxx.,00 3.00 3.00 3.50 3.50 3.00
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3-23. A voltage divider consisting of
series—connected capacitors C412 and

€413 determines the electrical position
of the cathode of third oscillator V401B
relative to the grid of V410B. The tuned
circuit of the third oscillator consists
of the selected crystal (Y401lA in this
case), capacitors C412 and C413, plus the
grid-to-ground and cathode-to-ground
capacitance of V401B. The third oscil-
lator is a Colpitts type with the crystal
acting as an inductance. The value of
the total capacitance is such that oscil-
lation is maintained at the fundamental
frequency of the crystal. Cathode re-
sistor R404 provides additional bias to
protect V401B in case oscillation stops.
Coil L407 isolates bias resistor R404
from the crystal circuit. Plate voltage
is from the +125-vdc supply through R407
and filter FLA404. Test point J404 pro-
vides for measuring the voltage developed
across third oscillator grid resistor
R403. Resistor R402 isolates J404 from
the crystal circuit. Capacitor C417
couples the signal from the cathode of
V401B to the control grid of V4O0lA,

3-24, On transmit, V401lA functioning

as a buffer amplifier, amplifies the
output of third oscillator V401B. Re-
sistor R409 is disconnected from the
plate circuit by contacts 4 and 6 of re-
lay K401 (energized on transmit). This
increases the plate voltage applied to
‘V401A and, in turn, plate current and
the level of the output signal developed
across cathode load resistor R405. The
output voltage, taken across cathode re-
sistor R405 is coupled through C41ll, and
bandpass filters Z403, Z402, and Z401 to
first transmit mixer V304 of the First 1IF
Amplifier. The three parallel-resonant
tank circuits (2403, Z402, and Z401)
form a 3.00 to 3.95-MHz bandpass filter.
Test point J402 provides for measuring
the 3.00 to 3.95~-MHz output signal and
Resistor R406 provides the grid return
for V401A.

3-25. Radio Sets AN/URC-9, -9Y, and
-9AY. The Second IF Amplifier (figure
5-7) in Radio Sets AN/URC-9, -9Y, and
~9AY consists of third oscillator V401B
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and crystals Y401 through Y410 which
range from 3.0 to 3.9 MHz in 0.1-MHz
steps. Tube V401A, a buffer amplifier
at transmit, functions as a mixer a re-
ceive. The 10-position, 0.1 MHz shaft
of the Frequency Selector controls the
tuning of this assembly during both the
receive and transmit functions.

3-26. Refer to figure 5-113 during the
following discussion. When the radio

set is keyed to transmit, t/r relay K401
energizes and transfers the control-grid
circuit of third oscillator V401B from
selector switch S401 to S402, thus enab-
ling the selection of crystals relative
to the frequency in use. (Refer to table
3-2,) Switch S402, driven by the 10-
position, 0.1-MHz shaft, selects a cry-
stal that corresponds to the frequency

to which filter network Z401, Z402 and
Z403 are tuned. Thus, when the radio set
is tuned to xxx.9 MHz, the 3.9-MHz crystal
(Y410) is conmnected across the grid of
V401B through contacts 9 and 10 of switch
S402 and contacts 3 and 2 of relay K401
(energized on transmit). The 3.9-MHz
output of V401B is. coupled through C417
and across R406 of the V401A grid circuit.

3-27. During transmit, resistor R409 is
disconnected from the plate circuit of
V401A by contacts 4 and 5 of relay K40L1.
This action increases plate voltage, and,
in turn, plate current thereby amplifying
the output signal developed across
cathode load resistor R405. ' The output
signal is then coupled through C41l1l and
bandpass filters Z403, Z402, and Z401

and applied to first transmit mixer V304
of the First IF Amplifier.

NOTE
The remaining components oper-
ate as described in paragraphs
3-24 and 3-25.

3-28. First IF Amplifier., The First IF
Amplifier generates a signal in the 17 to
26-MHz range that is mixed with the in-
put signal from the Second IF Amplifier.
The resultant sum signal of 20.00 to
29.95 MHz is then amplified and applied
to the RF and PA Amplifier (figure 5-6).
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Table 3-2. Second IF Amplifier RF Injection Chart, AN/URC-9, -9Y, and -9AY
TRANSMIT RECEIVE

SELECTED SELECTED INJECTION TO SELECTED INJECTION TO INPUT FROM

CHANNEL CRYSTAL 1ST TRANSMIT CRYSTAL 3RD RECEIVE 1ST IF AMPL
FREQUENCY FREQUENCY MIXER FREQUENCY MIXER (MHz)

(MHz) (MHz) (MHz) (MHz) (MHz)

XXX.9 3.9 3.9 4.3 3.4 3.9

XXX.8 3.8 3.8 3.3 3.3 3.8

XXX. 7 3.7 3.7 3.2 3.2 3.7

XXX .6 3.6 3.6 3.1 3.1 3.6

XXX 5 3.5 3.5 3.0 3.0 3.5

XXX b 3.4 3.4 3.9 3.9 3.4

XXX.3 3.3 3.3 3.8 3.8 3.3

XXX, 2 3.2 3.2 3.7 3.7 3.2

xxX.1 3.1 3.1 3.6 3.6 3.1

xxx.0 3.0 3.0 3.5 3.5 3.0
3-29. The First IF Amplifier, at trans- The 100~position, 0.1-MHz shaft of the

mit, consists of stages V301, V302, V304
and V305, and crystals Y30l through Y310
ranging from 17 to 26 MHz in 1-MHz steps.
At transmit, the 3.00 to 3.95-MHz signal
from the Second IF Amplifier is applied
to the control grid of first transmit
mixer V304. This input is mixed in V304
with the 17 to 26-MHz signal injected
from second oscillator V305. The subse-
quent 20.00 to 29.95-MHz output (first IF
signal) is amplified by V30l and V302 and
then applied to the RF and PA Amplifier.

frequency selector controls the tuning of
V301 and V302; the 10-position, 1-MHz
shaft controls frequency selection and
the tuning of V304 and V305.

3-30. Refer to figure 5-112 during the
following discussion., On transmit, first
transmit mixer V304 heterodynes the 3.00
to 3.95-MHz signal from the Second IF
Amplifier with the 17 to 26-MHz output of
second oscillator V305 to produce the
first if signal between 20.00 to 29.95
MHz (see table 3-3).

Table 3-3.  First IF Amplifier RF Injection Chart
17 to 26- MHz OSCILLATOR
SELECTED SELECTED INJECTION TO SECOND INPUT/OUTPUT IF
CHANNEL CRYSTAL RECEIVE MIXER OR TO (MHz)
FREQUENCY FREQUENCY FIRST TRANSMIT MIXER
(MHz) (MHz) (MHz)
Xx9.xx 26 26 29.xx
xx8.xx 25 25 28.xx
xx7 .xX 24 24 27 .xx
Xx6.xx 23 23 26 .xx
XX5.xX 22 22 25.xx
xx4.xx 21 21 24.xx
xx3.Xx 20 20 23.xx
xXx2.XX 19 19 22.xx
xx1.xx 18 18 21.xx
xx0.xx 17 17 20.xx
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Capacitor C339 couples the 3.00 to 3.95-
MHz signal from the Second IF Amplifier
to first transmit mixer V304, Test
point J304 provides means for measuring
the 3.00 to 3.95-MHz injection signal,
Resistor R319 provides grid leak for
V304, and inductors L318 and L319 are
harmonic ‘suppressors on the input line.

3-31. Second oscillator V305 is control-
led by crystals Y301 through Y310. Cry-
stal switches S301 and S302 select the
proper crystal according to the setting
of the Frequency Selector. One half
(pins 6, 7, and 8) of tube V305A is a
grounded-grid amplifier working into
parallel-tuned tank Z307, which consti-
tutes its plate load. The tank is ganged
with the crystal switches driven by the
10-position, 1-MHz shaft of the frequency
selector. Capacitor C343 couples the
output from the plate (pin 6) of
grounded-grid amplifier V305A to the con-
trol grid (pin 3) of cathode follower
V305B, the other half of the tube. The
crystal couples the output (pin 2) of

the cathode follower to the cathode (pin
8) of the grounded-grid amplifier. The
crystals operate at series resonance to
provide low impedance coupling with zero
phase shift. The phase shift through

the cathode follower is also zero. Thus,
an in-phase voltage is routed back to

the cathode of the grounded-grid ampli-
fier sustaining conditions for oscilla-
tion. Coil L311 resonates the crystal
socket capacitance and prevents it from
affecting the operation of the circuit.
Resistors R321 and R322 provide the coup-
ling impedance at the cathodes and bias
for the two sections of the tube.

3-32. The 17 to 26-MHz output of second
oscillator V305 is coupled to the cath-
ode of V304 from oscillator plate load
Z307 through capacitive voltage divider
C337 and C338. Cathode resistor R317
provides bias for V304 and coupling im-
pedance for the 17 to 26-MHz signals;
inductors L314, and L315 and capacitor
C348 form a harmonic suppression net-
work. Plate and screen-grid voltages
for the first transmit mixer are sup-
plied from the +125-vdc. supply via
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contacts 19 and 20 (closed on transmit)
of t/r relay K602 in the Relay-Filter
(see figure 5-100), and feed-through
capacitor C334. Capacitors (334, C331,
C341, and C342 provide a low-impedance
path to ground for rf in the plate and
screen-grid circuits. )

3-33. The signal (between 20.00 and
29,95-MHz) developed across first trans-
mit mixer plate load 1309 is coupled to
the control grid of if amplifier V301
through capacitors €335 and C305 and
parasitic suppressor R324; inductors

L316 and L317 are harmonic suppressors

in the coupling path. Tube V301l grid
circuit if avc bus ‘is grounded by con-
tacts 19 and 20 (closed on transmit) of
t/r relay K802 in the Audio Amplifier

and Modulator (see figure 5-116), and

the ground is removed from V301 screen-
grid voltage divider resistor R303 by
contacts 15 and 16 (open on transmit) of
t/r relay K602 in the Relay-Filter (see
figure 5-118). The latter action causes
the screen-grid voltage of V301 to rise
to a value higher on transmit than on
receive. Capacitor C319 grounds the
cathode of V301 for rf. Series resistors
R304, R305, and R303 form a voltage divi-
der that provides proper plate and screen-
grid voltages to V30l. Resistor R304 is
also connected to the +125-vdc supply.

3-34, Parallel-tuned tank Z303 is the
plate load for V301l. Capacitor C308
couples the if signal to the next paral-
lel-tuned tank, Z304. Capacitor C311
couples the if signal to the control grid
of second if amplifier V302 through para-
sitic suppressor R307. A similar network
(2305, C314, Z306 and C315) couples the
amplified 20.00 to 29.95-MHz signal to
V101l in the RF and PA Amplifier (see
figure 5-110). Series resistors R309,
R325, and R326 form a voltage divider
that provides proper plate and screen-
grid voltages to V302. The dc voltage
developed across R308 is applied to the

S meter circuit (figure 5-119) to provide
an indication of the input signal
strength., Parallel tank circuits Z303
and Z304 are tuned by the 100-positiom,
0.1-MHz shaft of the frequency selector.




Trimmer capacitors C306 and C309 are
adjusted to set the inductance to capaci-
tance ratio for proper tracking. Test
jacks J301 and J302 provide a means for
measuring the bias developed by the
drive to the control grids of if ampli-
fiers V301 and V302, respectively.
Second receive mixer V303 is disabled on
transmit by removing the +125 vdc plate
voltage through the open contacts 18 and
19 of t/r relay K602 in the Relay-Filter
(see figure 5-99).

3-35. Frequency Multiplier-Oscillator.
The FMO (figure 5-5) generates frequen-
cies in the 200 to 370-MHz range. These
frequencies are injected into the RF and
PA Amplifier during both transmit and
receive operations. Operation of the
FMO is identical during both transmit
and receive operation. The 18~-position,
10-MHz shaft of the Frequency Selector

controls the tuning of all stages within

this assembly.

3-36. First oscillator-multiplier V201
is a crystal-controlled, cathode-coupled
oscillator especially designed for use
with overtone crystals (see figure
5-111). The right half of the twin
triode tube operates as a grounded-grid
amplifier and is capacitively coupled to
the left half, which acts as a cathode
follower. Capacitor C207 couples the
signal from the plate (pin 4) of the
grounded-grid amplifier to the control
grid (pin 7) of the cathode follower.
The crystal, which couples the output of
the cathode follower to the cathode (pin
2) of the amplifier, operates at series

- resonance to provide low impedance coup-

ling with zero phase shift. The phase
shift through the amplifier is also zero;
thus, an in-phase signal is fed back to
the grounded-grid amplifier satisfying
the conditions required for sustained
oscillation.

3-37. Crystals Y202, Y204, and Y206
through Y218 have one common side con-
nected through C204 to pin 2 of V201.
The grounded crystal cases produce a
large capacitance to ground at pin 2 of
V201; however, L219 resonates with this
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capacitance and cancels its effect on

the circuit. 1In a similar manner, L220
resonates with the crystal socket capaci-
tance, thereby cancelling its effect on
the operation of the circuit. Trimmer
coils L201 through L218, inclusive, are
used with their respective crystals to
tune the plate of the grounded-grid am-
plifier to resonance. Capacitor C201 pre-
vents the plate voltage on pin 4 of V201
from being grounded through the trimmer
coils. Capacitor C236 is a temperature-
compensating capacitor. The grid (pin

3) of the grounded-grid amplifier is
grounded through parasitic suppressor
R202; resistors R203 and R204 provide the
coupling impedances (and bias) at the
cathodes for the two halves of V201.

3-38. Plate voltage for the cathode fol-
lower is supplied through step tuner
2201, trimmer coil L222, and parasitic
suppressor R206. The step tuner in the
oscillator output tank is tuned to the
second harmonic of the crystal frequency
by the 18-position, 10-MHz shaft of the
frequency selector when the set operates
in the 220 to 299.95-MHz range. When

the radio set operates in the 300 to
399.95-MHz range, the tank circuit is
tuned to the third harmonic. Thus, the
output of the erystal oscillator is
either two or three times the crystal
frequency, depending upon the operating
frequency of the set (see table 3-4).
Capacitor C208 and coil L222 are trimmers
for oscillator output tank Z201.

3-39. Capacitor C210 couples the first
oscillator-multiplier output signal to
the control grid of V202, which operates
as a frequency tripler. The tripling
action is accomplished by tuning plate
tank Z202 to the third harmonic (200 to
370 MHz) of the signal applied to the
grid. Thus, the signal in the plate tank
is either six times or nine times that
of the selected crystal fredquency in
first oscillator-multiplier V201l. Test
point J201 provides an indication of the
drive to V202, and capacitor C211 by-
passes rf signals to ground preventing
them from interfering with dc measure-
ments being made at J201. The cathode
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Table 3-4. Frequency Multiplier-Oscillator UHF Injection Chart
FIRST OSCILLATOR MULTIPLIER FREQ TRIPLER INJECTION FREQ
CHANNEL V201 V202 TO RF AND PA
FREQ CRYSTAL OUTPUT AMPLIFIER ASSEMBLY
(MHz) FREQ MULT FREQ MULT (MHz)
(MHz) FACTOR (MHz) FACTOR

39x%.xx 41.11111 3 123.33333 3 370

38x.xx *40.00000 3 120.00000 3 360

37x.xx 38.88888 3 116.66664 3 350

36x.xx 37.77777 3 113.33331 3 340

35x.xx *36.66666 3 | 109.99998 3 330

34x.xx 35.55555 3 106.66665 3 320

33x.xx 34.44444 3 103.33332 3 310

32x.xx *#33.33333 3 99.99999 3 300

31x.xx 32.22222 3 96.66666 3 290

30x.xx 31.11111 3 93.33333 3 280

29x.xx 45,00000 2 90.00000 3 270

28x.xx 43.33333 2 86.66666 3 260

27x.xx 41.66666 2 83.33332 3 250

26x.xx *40.00000 2 80.00000 3 240

25x%.xx 38.33333 2 76.66666 3 230

24%.xx *36.66666 2 73.33332 3 220

23x.xx 35.00000 2 70.00000 3 210

22x.%xX *#33.33333 2 66.66666 3 200

*These crystals used for two frequencies each.

of V202 is grounded; therefore, the tube
depends entirely upon the voltage devel-
oped across the grid-leak circuit for

bias.

Plate voltage of +125 vdc is sup-

plied to V202 through R213 and L224.

Capacitor C214 couples the rf signal to
parallel-tuned plate tank Z202; trimmer
C215 sets the minimum capacitance point

of the plate tank circuit.

Capacitor

C216 couples the rf signal from the plate
tank to the cathode of grounded-grid am-
plifier V203, the first of three injec-
tion amplifiers.

3-40.

The cathode circuit of first in-

jection amplifier V203 consists of re-
sistor R215, which provides cathode bias.
Plate voltage for V203 is supplied from
the +125-vdc supply through R210 and

L226.

Capacitor €220 couples the rf sig-

nal from the plate of V203 to parallel-

tuned tank circuit Z204.

Capacitor C222

couples the signal to the cathode of se-
cond injection amplifier V204,
amplifiers V204 and V205 each provide a
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Injection

stage of amplification identical to that
of V203, Capacitors €234 and C235 form

a voltage divider from which the 200 to
370-MHz uhf signal is injected through
J205 to contact 6 of injection relay K102
in the RF and PA Amplifier (see figure
5-110). Test points J202, J203, and

J204 are used to measure the rf signals
at the cathodes of the injection ampli-
fiers during alignment or, during
troubleshooting, to inject a signal to
locate a defective stage. Tank circuits
2202, 72204, 2206, and Z208 are tuned by
the 18-position, 10-MHz shaft of the Fre-
quency Selector. (When the tank circuits
are tuned, both capacitance and induc-
tance are varied, improving stage gain
by maintaining a good inductance to
capacitance ratio.)

3-41. RF and PA Amplifier. The RF and
PA Amplifier (figure 5-4) contains second
transmit mixer V101l; rf amplifiers V102,
V103, and V104; transmit power amplifier
V106 and its output load, resonant cavity




Z108. (Tube V104 functions as the first
receive mixer during the receive function
of the radio set). On transmit, injec-
tion relay K102 is energized and the 200
to 370-MHz signal from the FMO is injec-
ted into second transmit mixer V101l where
it heterodynes with the 20.00 to 29.95-
MHz signal from the First IF Amplifier.
The output of the second transmit mixer,
in the frequency range of 225.00 to
399.95 MHz, is coupled to V102, the first
of three rf amplifiers. After amplifica-
tion in V102, V103, and V104, the rf sig-
nal is applied through transmit driver
V105 to transmit power amplifier V106.
Audio modulation signals from the Audio
Amplifier and Modulator are applied to
V105 and V106; hence, the output from
V106 is audio-modulated rf in the operat-
ing range of 225.00 to 399.95 MHz. This
signal is coupled from resonant cavity
7108 through low-pass filter FL1101 (not
part of the RF and PA Amplifier) and
contacts 1 and 2 (closed on transmit) of
antenna relay K101 to the directional
coupler.

3-42, Refer to Figure 5-110 during the
following discussion. The 200 to 370-
MHz signal from the FMO is applied to

the cathode of second transmit mixer V101
through contacts 6 and 8 (closed on
transmit) of injection relay K102. Con- .
currently, the 20.00 to 29.95-MHz signal
from the First IF Amplifier is applied

to the plate of V101 through rf choke
L102. Choke coil L102 presents a low
impedance to the signal from the First

IF Amplifier and high impedance to the
mixer output frequency. Plate voltage
for V10l is supplied from the +125-vdc
supply through choke coils L102 and L103,
feed-through capacitor Cl04, resistor
R115, and contacts 19 and 20 (closed on
transmit) of t/r relay K602 in the Relay-
Filter (see figure 5-100).

3-43. Test jack J103 provides a means
for measuring the plate voltage or the
20.00 to 29.95-MHz signal applied to the
plate V101.
decouples the rf from the +125-vdc sup-
ply. Resistors R101 and R102 form grid-
leak circuit to ground; J104 is a test

The rf choke, L103 and C104,
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point for measuring the grid bias on V101,
Capacitors C101 and C1l02 ground rf at the
grid. Cathode bias resistor R103 is
wirewound and thereby also provides an

rf choke in the cathode circuit. Resistor
R114, in the cathode input line from the
FMO, provides the correct termination

for the injection cable.

3-44, The 200 to 370-MHz signal and the
20.00 to 29.95-MHz signal mix in V101 to
produce sum frequencies, ranging from
225.00 to 399.95 MHz, in the plate cir-
cuit. Capacitor Cl05 couples the 225.00
to 399.95-MHz rf signal to a parallel-
tuned tank, Z10l, and capacitor C1l10
couples the rf signal developed across
Z101 to the cathode of rf amplifier V102,
The cathode of V102 consists of network
2102, which provides a high coupling im-
pedance for the rf signal, and resistor
R122, which provides cathode bias for
the tube. On transmit, contacts 1 and 2
of injection relay K102 ground the con-
trol-grid rf avc bus. Plate voltage of
+125 vdc is supplied through L105 and
dropping resistor R116., Capacitor C113
isolates rf signal from the +125-vdc
supply. Capacitor Cll4 couples the rf
signal to plate tank Z103. Capacitor
C117 couples the rf signal developed ac-
ross Z103 to rf amplifier V103 which
provides a stage of rf amplification
similar to that of V102. Test jack J105
provides for measuring the bias developed
by the rf input to V103, and test jack
J110 allows for measuring the rf signal
voltage on the cathode of V103.

3-45., After amplification in V103, the
rf signal is coupled through C121, Z105,
and C123 to the cathode of transmit rf
amplifier V104. On transmit, V104 re-
ceives plate voltage from the +125-vdec
supply through L109, L113, and contacts
5 and 4 (closed on transmit) of t/r re-
lay K602 in the Relay-Filter (see figure
5-100). Coil L113 and capacitor C134
isolate rf signals from the +125-vdc
supply. Output jack J102, used during
receive, is disconnected from the plate
circuit of V104 and grounded by contacts
3 and 4 (closed on transmit) of injection
relay K102. Test jack J106 provides for
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measuring the grid bias developed by the
rf drive to V104,

3-46. The amplified 225.00 to 399.95-
MHz rf output of V104 is coupled by C1l26
to parallel-tuned network 2106 which of-
fers a high impedance to the rf signal.
Capacitor €127 is a trimmer for network
Z106. The signal developed across Z106
is coupled through Cl139 to the cathode
of transmitter driver V105, which func-
tions as a grounded-grid amplifier.

Coil L115 provides the cathode impedance
for the input signal and R112 provides
cathode bias for V105. Capacitor C129
is a cathode bypass capacitor. Capaci-
tor Cl40 provides rf ground for the grid
of V104, and R120 is the grid-return cir-
cuit to ground. Test point J114 is used
to measure grid bias developed on V105
by the rf signal.

3-47. Transmit driver V105 (figure 3-4)
receives audio-modulated plate voltage
from the 4+325-vdc supply. The audio
modulation is impressed on the plate-
voltage line in the primary (pin 2) of
output transformer T802 by audio power
amplifiers V805 through V808 in the Audio
Amplifier and Modulator. The amplified
output of V105 is developed across tuned
circuit 2107 which (in parallel with
Cl45 and trimmer capacitor Cl41) is tuned
to present a high impedance to rf sig-
nals in the 225.00 to 399.95-MHz range.
Coil L119 and capacitor Cl42 are an rf
choke which acts as a plate-decoupling
network for V105. Resistor R121 is a
meter shunt for metering the plate cur-
rent of driver V105. The output of
transmit driver V105, developed across
2107, is coupled by C128 to the grid of
transmit power amplifier V106. An rf
choke, L114, provides a high impedance
for the rf driving signal. Resistor
R108 and capacitor Cl46 provide grid-
leak bias for V106; R108 provides a means
for adjusting the fixed protective bias
from the -1l-vdc supply and grid-leak
bias for the desired power amplifier
grid current. Resistor R109 is a meter
shunt for metering the grid current of
transmit power amplifier V106. Test

3-14

jack J111 provides a means for measuring
the fixed bias of V106.

3-48. The screen-grid voltage for V106
is obtained from a variable bleeder cir-
cuit consisting of R601, R602, and R603
(in the Relay-Filter) connected between
the +125 and +325-vdc supplies. Audio
modulation is impressed on the screen-—
grid voltage line in the primary (pin 4)
of output transformer T802 by audio
power amplifiers V805 through V808 in
the Audio Amplifier and Modulator. Capa-
citor C138 and coil L121 are a screen-
grid rf decoupling network; C601 is a

dc blocking capacitor. Power amplifier
V106 receives modulated plate voltage
through the insulated inner conductor of
resonant cavity Z108 and feed-through rf
bypass capacitor Cl33; the audio modula-
tion is impressed on the plate voltage
line in the primary (pin 1) of output
transformer T802 in the Audio Amplifier

" and Modulator.

3-49, The output signal of power ampli-
fier V106 (figure 5-110) is developed
across plate tank Z108, coaxial resonant
cavity. The rotor of the cavity tuning
capacitor is ganged with the rf ampli-
fier tank circuits and is tuned by the
1750-position, 0.1-MHz shaft of the Fre-
quency Selector. Blocking capacitor
C1l31 insulates the stator of the cavity
tuning capacitor and prevents grounding
at dc plate voltage on V106. Trimmer
capacitor Cl32 sets the minimum capaci-
tance point of Z108. Coupling loop L11l
is adjusted and locked for optimum coup-
ling at a frequency of 399.95 MHz.

3-50. The modulated 225.00 to 399.95-
MHz rf signal coupled from z108 by L111
is applied to low-pass filter FL1101
through J115-P11. Low-pass filter FL1101
attenuates all frequencies above 400 MHz
to reduce harmonic output. After passing
through the low-pass filter, the 225.00
to 399.95-MHz rf signal is returned
through P1101-3108 to the RF and PA Am-
plifier where it is coupled through con-
tacts 1 and 2 (closed on transmit) of
antenna relay K10l to the directional
coupler.
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3-51. Audio Amplifier and Modulator.
The Audio Amplifier and Modulator (fig-
ure 5-10) contains audio amplifier V803,
audio modulator and driver V804, and
audio output amplifiers V805 through
V808 which provide audio-modulated B+

to the RF and PA Amplifier during the
transmit function. In addition, the
Audio Amplifier and Modulator contains
compression rectifier V802B, broadband
relay K803, and t/r relay K802 which are
utilized during the normal transmit, re-
transmit, duplex transmit, and broadband
transmit functionms.

3-52. Normal Mode Transmit Audio Cir-
cuit. The audio signal during the nor-
mal (NOR) mode passes through parts of
- the Front Panel, the Relay-Filter, and
the Audio Amplifier and Modulator. 1In
addition, the audio modulation signal
is applied to the transmit driver and
power amplifier in the RF and PA Ampli-
fier.

3-53. Refer to figure 5-3 during the
following discussion. The normal trans-
mit audio from the Front Panel passes
through FL702 to contact 1 (NOR) of MODE
switch S702A. (Remote transmit audio

is applied to this same contact through
pin U of P701.) The audio signal is
routed through contact 4 of S702A to the
10-ohm primary winding of microphone
transformer T601l. The dc voltage for

the operation of the microphone is ob-
tained from the -1ll-vdc bias supply ac-
ross R6l1l in the primary circuit of T60l.
The audio signal, transformer-coupled

to the secondary of T601l, is routed
through R605, contacts 9 and 12 of S702B,
pin F of P801, contacts 17 and 16 (closed
on transmit) of t/r relay K802, contacts
3 and 8 (closed in PLAIN operation) of
broadband relay K803 to the grid input
circuit of audio amplifier V803 (see
figure 5-116). The input is developed
across resistor R826 and is coupled to
the control grid of V803 through C809,
the parallel combination of C817 and
R847, and R854. Jack J805 is a test
point used either to measure audio sig-
nals or to inject audio signals at the
control grid of V803 during test and
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troubleshooting. Plate and screen volt-
ages for V803 are obtained from the +125-
vde supply through’'a voltage divider con-—
sisting of resistors R828 and R829 of
this assembly, and resistors R616, R617,
and R618 of the Relay-Filter.

3-54, Audio and modulator driver V804

is a parallel-operated dual-triode. The
cathode bias for both sections is ob-
tained from R832 which is bypassed by
C815. The V803 audio output is developed
across resistor R830 and is coupled
through C814 to potentiometer R831 which
adjusts the input level to audio and mod-
ulator driver V804 during normal opera-
tion, The audio level determined by the
setting of R831 is coupled to the paral-
lel-connected grids of V804 through

C818 and parasitic suppressors R855 and
R856. Test point J802 is used to measure
audio signals or to inject audio signals
at the control grid of V804. Plate volt-
age for the stage is obtained from the
+325-vdc supply through contacts 13 and
14 (closed on transmit) of t/r relay K802
and the primary of phase-splitting trans-
former T801.

3-55. Audio output amplifiers V805
through V808 are parallel-connected and
push-pull operated. Tubes V805 and V807
comprise a parallel pair, as do tubes
V806 and V808, The output signal of
audio and modulator driver V804 is deve-
loped across T80l and applied to the con-
trol grids of the audio output amplifiers.
The signal at pin 3 of the secondary
winding is coupled directly to the
parallel-connected grids of V805 and
V807; and the signal at pin 5 of the
transformer, which is 180 degrees out of
phase with the pin 3 signal, is coupled
directly to the control grids of V806
and V808. A fixed bias of -11 vdc is
applied to the control grids through the
transformer center tap, pin 4. Cathode
resistor R834 of audio output amplifiers
V805 through V808, in conjunction with
the front panel meter, provides an indi-
cation of the percentage of modulation.
Screen grid voltages for the output am-
plifiers are supplied from the +125-vdc
supply through parasitic suppressors




R843 through R846. Test points J803 and
J804 are used to measure the audio mod-
ulation and the input to V806, respec-
tively. Modulation B+ voltages of trans-
mit driver V105, and the plate and
screen grid of transmit power amplifier
V106 in the RF and PA Amplifier are ob-
tained from the primary of modulation
transformer T802. (The manner in which
the audio signal is superimposed on the
carrier and transmitted is described in
paragraph 3-41). The transmit sidetone
audio output is coupled from pin 8 of
T802 (figure 5-3) through audio-level
control network R610 and R609, and con-
tacts 7 and 4 (closed in PLAIN operation)
of broadband relay K803 to contacts 11
and 10 of t/r relay K602. From contact
10 of K602, the sidetone audio is then
applied through FL17 to remote station
headset or speakers; and through R3,
R717 (VOLUME control), -R705, and FL703
to HEADSET jack J702B and AUDIO jacks
J703 and J704 on the front panel.

3-56. Compression Rectifier Circuit.
During transmit, the compression circuit
maintains 80 to 90 percent modulation
by compensating for variations in voice
level applied to the microphone. High
voice levels, which cause over-modula-
tion and distortion, are reduced while
low voice levels are passed unchanged.
During receive, the compression circuit
compensates for variations in output
loading caused by parallel operation of
local and remote receive audio stations.

3-57. During transmit, a delay bias
voltage from the +125-vdc supply is de-
veloped by R840 and CR803 (figure 5-116)
and passed through R838 and the center
tap of R839 to the cathode of compres-
sion rectifier V802B. During receive,
the bias is reduced by applying a ground
to R841 through contacts 3 and 4 of t/r
relay K802. Reducing the bias allows
the compression rectifier to operate at
a lower level during receive.

3-58. During both transmit and receive,
terminals 10 and 11 of T802 sample the

output of the Audio Amplifier and Modu-
lator and apply an audio voltage across
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compression control potentiometer

R839. Capacitor C816 presents a low
impedance to audio from terminal 11 to
ground. Part of the sample audio, from
the center tap of R839, is applied to
the cathode of compression rectifier
V802B. When the output of the Audio
Amplifier and Modulator rises above a
pre-determined level, the sample audio
overcomes the delay bias and V802B
developes a negative bias voltage across
R824. The negative bias voltage is
filtered by C811 and applied to the con-
trol grid of V803 which holds the output
of the modulator nearly constant.

3-59, Retransmit Mode Circuit. (Figure
3-5.) Operation of the Audio Amplifier
and Modulator in the retransmission (RE-
TRANS) mode is the same as in the normal
(NOR) transmit mode. However, operation
in the retransmission mode requires that
two radio sets be interconnected. The
same channel frequency should not be
used for each set as feedback between
the respective antennas will prevent re-
laying of signals. A minimum of 5 MHz
channel separation is recommended.

3-60. The following example describes

the retransmission circuits. In this
example radio set 1 (sheet 1) is the re~
ceiving set, and radio set 2 (sheet 2)

is the transmitting set. Placing MODE
switch 8702 (on both sets) in the RETRANS
position performs the following functions:

a, Connects the microphone push-to-
talk switch to the solenoid of duplex
relay K603 through contacts 6 and 8 of
S702A. This permits duplex operation
(see paragraph 3-64) of both radio sets.

b. Connects t/r control relay K601
key line to the retransmit key-in line
through contacts 6 and 8 of S702B

c. Connects squelch dc amplifier V801
to the carrier squelch input from the
audio detector load through contacts 2
and 4 of S702B.

d. Connects the Audio Amplifier and
Modulator input to the retransmit

3-17
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audio input through contacts 10 and 12
of S$702B.

3-61. In the guiescent state (no signal
input) both sets operate as receivers.
The purposes of explanation, assume

that an rf signal is received by set 1;
the signal is detected and amplified as
described under the receive function.

The carrier squelch from the detector
load in the Third IF Amplifier is cou-
pled through contacts 2 and 4 of S702B

to squelch dc amplifier V801, causing
V801 to conduct and energize squelch re-
lay K801. When K801 energizes, contacts
5 and 12 couple the receive audio input
to the grid of audio amplifier V803
where it is processed as the normal re-
ceive audio signal of set 1. Energized
relay K801 also applies a ground (through
contacts 6 and 13) to the retransmit key-
out line of set 1 and the retransmit key-
in line in set 2. The input to set 2
energizes t/r control relay K601 contacts
3 and 8 of K601l close and energize K602,
K802, and K2 which, in turn, key set 2

to transmit.

3-62. The receiver audio signal of set

1 is routed from sidetone output pin 8

of T802 through R615, retransmit audio
level control R608, contacts 12 and 13 of
K602 and out on the retransmit audio out-
put line. At set 2 (sheet 2), the signal
is routed over the retransmit audio input
line through contacts 10 and 12 of S702B,
contacts 17 and 16 of K802, and contacts
3 and 8 of K803 to the Audio Amplifier
and Modulator where it is processed as
the normal transmit modulation signal of
set 2. Thus, the receiver audio signal
from set 1 modulates the transmitter out—
put of set 2. Full receiver audio output
is available at the headset jack of set

1 while sidetone ocutput appears at the
headset jack of set 2.

3-63. If the input signal is received
first by set 2, then set 2 functions as
the receiver and set 1 as the transmit-
ter. The operation described in the
foregoing paragraphs will be the same
except that the carrier squelch and
squelch relay of set 2 will key set 1 to
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of both sets.

transmit, and the received output of
set 2 will modulate the rf carrier of
set 1. Also, full receiver audio out-
put will be available at the headset
jack of set 2, and sidetone output will
appear at the headset jack of set 1.

3-64. Duplex Transmission Circuit.
(Figure 3-5). As in the retransmit mode,
duplex operation requires that two radio
sets be interconnected and the MODE
switch of both radio sets be set to the
RETRANS position. When the push-to-talk
switch of either set is closed, both sets
are keyed to transmit, and the micro-
phone audio signal modulates the output
The microphone push-to-
talk switch applies a ground to duplex
relay K603 which, in turn, applies a
ground to the retransmit key-in and re-
transmit key-out lines through contacts

2 and 3, and 12 and 11, respectively.
This energizes t/r control relay K601 of
both sets which, in turn, energizes
relays K602, K802, and K2, thereby key-
ing both sets to transmit,

3-65. The microphone input is fed to
audio input amplifier V803 through con-
tacts 2 and 4 of S702A, modulation trans-—
former T601, contacts 9 and 8 of K603,
contacts 10 and 12 of S702B, contacts 16
and 17 of K802, and contacts 3 and 8 of
broadband relay K803, This same micro-
phone signal is also routed through con-
tacts 6 and 5 of K603, retransmit audio
output line, retransmit audio input line,
contacts 10 and 12 of S702B, contacts 17
and 16 of K802, and contacts 3 and 8 of
K803, thus modulating set 2, Sidetone
audioc appears at the headset of both sets.

NOTE
Duplex relay K603 is energized
during duplex operation only.

3-66., Broadband Transmit Circuit. For
operation with the broadband equipment,
relay K803 is deenergized by placing
PLAIN-BROADBAND switch S1401 (on the

rear of the receiver-transmitter case)

to the BROADBAND position. During broad-
band transmit operation, the microphone
output from contact 12 of S702B (figure
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5-3) is connected to the input of the
broadband transmit equipment through fil-
ter FL30 and pin j of P1. The transmit
output of the broadband equipment is
routed to audio amplifier V803 through
pin k of Pl, FL28, pin n of P801, resis-
tor network R851, R852, and R853, con-
tacts 10 and 11 (closed on transmit) of
t/r relay K802, and contacts 2 and 8
(normally closed on BROADBAND) of K803.
The remainder of the circuits in the
Audio Amplifier and Modulator operate in
the same manner as for normal transmit
operation except that broadband side-
tone is obtained from the broadband side-
tone amplifier; this signal is coupled

to the headset through contacts 4 and 6
(closed on BROADBAND) of broadband relay
K803.

3-67. The broadband sidetone, supplied
by the broadband equipment, is routed to
the primary of T1601 via pin H of Pl061,
R1602, and potentiometer R1601 (see fig-
ure 5-117). The secondary of phase-~
splitting transformer T1601 is connected
to the base of push-pull amplifier Q1601
and Q1602. The outputs of Q1601 and
Q1602 are connected to the primary of
T1602; the amplified signal is routed
from the secondary of T1602 to the Audio
Amplifier and Modulator via pin M of
P1601. Transistor base bias voltage is
supplied from the +26,5-vdc supply via
R612 and CR601 in the Relay~Filter (fig-
ure 5-118), pin F of P1601, R1606, R1604,
and R1603 to the center tap of T1601.
Collector bias is supplied via the cen-
ter tap of T1602, Resistor R1607 and
thermistor RT1601 act as a voltage regu-
lating circuit to maintain the voltage
supplied to the bases of Q1601 and Q1602
at a fairly constant level. Capacitor
C1603 filters the power supplied to the
collectors of Q1601 and Q1602, and C1602
is used ta filter transients. Resistor
R1605 is the common load for the transis-
tor emitters, and R1601 is used to vary
the level of the input signal,

3-68. Tone Mode Circuit. Although the
1-kHz tone oscillator (Q701) is a part
of the Front Panel Assembly (figure
5-119), its application is covered at
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this time in order to complete the dis-
cussion of the Audio Amplifier and Modu-
lator during the transmit function of
the equipment.

3-69. In the tone mode, the 1-kHz tone
oscillator is substituted in place of
the normal transmit microphone input (see
figure 5~3). By setting MODE switch
S702 to the TONE position, the collector
of Q701 is grounded through contacts 5
and 4 (closed in transmit) of t/r relay
K802. The 1l-kHz tone output from the
emitter of Q701 is routed to the grid of
audio amplifier V803 through contacts 3
and 4 of S702A and over the same common
audio line used on the normal transmit
and retransmit modes of operation. The
remainder of the circuits in the Audio
Amplifier and Modulator operate as des-
cribed in the normal transmit and re-
transmit modes.

3-70. 1In equipments modified for homing
beacon operation, the ground for the col-
lector of Q701 is not provided by t/r
relay K802 but, instead, is routed to an
external keyer which provides mecw keying.

3-71. Directional Coupler. (Figure
5~109.) Transmit and receive rf signals
travel to and.from the AN/URC-9 antenna
jack J701 on a transmission line through
the Directional Coupler. The Directional
Coupler samples the incident waves of
transmitter power (traveling toward the
antenna) and the reflected waves of trans-—
mitter power (traveling toward the RF

and PA Amplifier) and provides a front
panel meter indication of power. (The
SWR and PWR metering circuits are dis-
cussed in paragraphs 3-156 and 3-157).
Both Directional Coupler circuits are
identical except for reference symbols.

3-72. Current flowing in the short sec—
tion of transmission line is a result of
inductive and capacitive coupling with
the main transmission line. The induc~-
tive current is reinforced in one direc-~
tion and cancelled in the other by the
capacitive current. In the swr direc-
tional coupler, R1302 terminates the
transmitter end of the swr line in its
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characteristic impedance and absorbs the
currents induced by the incident wave.
Crystal diode CR1301, at the antenna end
of the swr line, rectifies the currents
induced by the reflected wave. The volt-
age developed across diode load resistor
R1301 and applied to the metering cir-
cuits is proportional to the reflected
power.

3-73. In the circuit used for the pwr
measurement, R1301 terminates the antenna
end of the pwr line in its characteristic
impedance and absorbs the currents in-
duced by the reflected wave. Diode
CR1302, at the transmitter end of the pwr
line, rectifies the currents induced by
the incident wave. The voltage developed
across load resistor R1304 coupled to

the metering circuilt is proportional to
the power output. Capacitors C1301 and
Cl304 are rf filters. Capacitors C1302
and C1303 compensate for the wariations
in the output frequency which inherently
varies directly with frequency and power.

3-74. RECEIVE FUNCTION.

NOTE
All references to Radio Set AN/
URC-9 are applicable to Radio
Sets AN/URC-9A, AN/URC-9Y, and
AN/URC-9AY, except where noted.

NOTE
Frequencies in the following
descriptions are applicable
to AN/URC-9A; frequencies for
AN/URC-9, -9Y, and -9AY are
the same less the hundredths
positien.

3-75. SIGNAL PATH. (Figure 3-6.) Dur~
ing normal receive operation, the 225.00
to 399.95-MHz signal from the antenna
passes through the Directional Coupler
to the RF and PA Amplifier where it is
amplified and mixed with a frequency in
the 200 to 370-MHz range to obtain a
difference frequency in the 20.00 to
29,95-MHz range. This latter signal is
applied to the First IF Amplifier where
it is amplified and mixed with a fre-
quency in the range of 17 to 26 MHz.

3-24

The difference frequency, in the range

of 3.00 to 3.95 MHz, is then passed to
the Second IF Amplifier where it is mixed
with a crystal-controlled oscillator
frequency which is removed 500 kHz from
the difference frequency, thereby pro-
ducing a 500-kHz output signal.

3-76. The 500-kHz output from the Second
IF Amplifier is routed through a 500-kHz
if filter to the Third IF Amplifier. The
resulting signal is demodulated, passed
through a noise limiter, amplified, and
then applied to the Audio Amplifier and
Modulator. The amplified audio signal

is sent to the local and remote headsets
(or speakers), or to the broadband audio
output jack.

3-77. DETAILED DESCRIPTION. (Figure
5-1.) The received signal (225.00 to
399,95 MHz) is coupled from the antenna
through the Directional Coupler to rf
amplifiers V102 and V103 in the RF and
PA Amplifier. The amplified signal, one
of 3500 in the range of 225.00 to 399.95
MHz (see note in paragraph 3-74), is mixed
in first receive mixer (V104) with one
of the frequencies between 200 to 370
MHz which is injected by the FMO. The
FMO is composed of first oscillator
multiplier V201, frequency tripler V202,
and injection amplifier comprised of
V203, V204, and V205. The difference
frequency output (in the range of 20.00
to 29.95 MHz) of first receive mixer
V104 is applied through if amplifiers
V301 and V302 in the First IF Amplifier
to second receiver mixer V303. In V303,
the signal is mixed with a frequency in
the range of 17 to 26 MHz from second
oscillator V305,

3-78. The resultant difference frequency
output of second receive mixer V303 (in
the range of 3.00 to 3.95 MHz) is then
sent to the Second IF Amplifier, where
the doubly converted signal is applied

to the third receiver mixer, V401A.
There, the signal is mixed with a sel-
ected frequency from third oscillator
V401B. The selected frequency is based
on the value of the received signal. For
example, when the converted incoming
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Figure 3-6. Receiver Section, Block Diagram

signal is from 3.00 to 3.45 MHz, it is
mixed with a frequency selected from the
3.50 to 3.95-MHz range; when the incom-
ing signal is from 3.50 to 3.95 MHz, it
is mixed with a frequency within the 3.00
to 3.45-MHz range. In either case, the
resultant signal of 500 kHz is obtained
at the output of the third receive mixer
in the Second IF Amplifier.

3-79. The triple converted signal is
sent through 500-kHz if filter FL901 to
the Third IF Amplifier where the signal
is amplified by if amplifiers V501, V502,
and V503 and passed to detector CR501,
series noise limiter CR503, and audio

-amplifier V504. The amplified audio-

frequency signal is then applied to the
Audio Amplifier and Modulator. Follow-
ing amplification in V803, the signal is
sent through audio and modulator driver
V804 to phase-splitting transformer T801

where it it split and applied in push-
pull to audio output amplifiers V805
through V808. The audio output signal

is then transformer-coupled through out-
put transformer T802 to the receiver-
transmitter front panel headset or speak-
er jacks.

3-80. STAGE AND SPECIAL CIRCUIT DES-
CRIPTION. The conventional receiver
electronic circuits are briefly described
at the stage level; special and unique
circuits are described in greater detail.
Block diagrams and simplified schematics
in this chapter and the maintenance
schematic diagrams in Chapter 5 are used
to support the descriptive text.

3-81. Relationship of Assemblies. The
overall functional relationship of the
assemblies within Radio Set AN/URC-9 for
both the transmit and receive functions
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is illustrated in figure 3-3. The Fre-
quency Selector controls the tuning of
the Second IF Amplifier, First IF Ampli-
fier, RF and PA Amplifier and FMO assem-
blies. Broadband or plain operation is
selected by placing BROADBAND-PLAIN
switch S1401 in the desired position.
All operating voltages for the circuits
within the receiver-transmitter for
Radio Sets AN/URC-9 and -9A are fur-
nished by Power Supply PP-2702/URC-9.
Operating voltages for Radio Set AN/URC-
9Y are supplied by Power Supply PP-4706/
URC-9Y. Power Supply PP-4706A/URC-9Y
provides the transmitter-receiver opera-
ting voltages for Radio Set AN/URC-9AY.

3-82. Directional Coupler. Since the
major function of the Directional Coupler
is to sample the incident and reflected
waves of the transmitted rf power, the
description of Directional Coupler opera-
tion is given in the discussion of trans-
mitter operation in paragraph 3-79. Dur-
ing the receive function, the received

rf signal is coupled from front-panel
mounted antenna jack J701 through the
Directional Coupler to input jack J109

on the RF and PA Amplifier,

3-83. RF and PA Amplifier. The RF and
PA Amplifier active circuits during re-
ceive are rf amplifiers V102 and V103

and first receive mixer V104. (Refer to
figure 5-4.) On receive, a signal in
the 225.00 to 399.95-MHz range is applied
to rf amplifiers V102 and V103 through
deenergized relay K101. The first re-
ceive mixer, V104, heterodynes the ampli-
fied rf input signal with the 200 to 370-
MHz injection frequency signal from the
FMO. The result of this heterodyning
action is the generation of the first if
signal in the 20.00 to 29.95-MHz range
which is coupled to the First IF Ampli-
fier. The 1750-position 0.1-MHz shaft

ol Frequency Selector controls the tuning
of the rf amplifiers and first receive
mixer stages during the receive function.
The remainder of the circuits in the RF
and PA Amplifier are used during the
transmit function; their operation is
déscribed in paragraph 3-41.
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3~84. The signal from the Directional
Coupler (in the 225.00 to 399.95-MHz
range) is applied to J109 of the RF and
PA Amplifier, (See figure 5-110.) Con-
tacts 1 and 3 of the antenna relay K101
(deenergized in receive) couple the re-
ceived signal to parallel-tuned rf input
tank Z101 through a network consisting
of capacitors C106 and Cl08. Resistor
R117 provides a dc path to ground for
static charges developed on the antenna.
Capacitor C110 couples the signal volt-
age developed across Z101 to cathode of
rf amplifier V102. The cathode circuit
of V102 consists of; network Z102, which
provides a high coupling impedance for
the rf signal; and resistor R122, which
provides cathode bias for the tube. Re-
sistor R104 connects the control grid

of V102 to the rf ave bus and, in con-

- junction with capacitor C1l09, isolates

rf signals from the rf avc bus. Plate
voltage of +125 vdc is supplied through
L105 and dropping resistor R11lé6. Capaci-
tor C113 isolates rf signals from the
+125-vdec supply. Capacitor Cl1l4 couples
the rf signal to plate tank Z103. Capa-
citor Cl1l17 couples the rf signal devel-
oped across Z103 to rf amplifier V103
which provides a stage of rf amplifica-
tion similar to that of V102.

3-85. The network (Cl121, Z105, and C123)
between V103 and V104 couples the ampli-
fied rf signal to the cathode of first
receive mixer V104, The cathode circuit
of V104 consists of rf coupling choke
L110; cathode bias resistor R111l; and
Cl125, the bypass capacitor for R11l.
Capacitor C137 grounds the control grid
of V104 for rf and capacitor Cl44 pro-
vides additional filtering in the grid
circuit.

3-86. The cathode of V104 also receives
a signal in the 200 to 370-MHz range from
the FMO through contacts 6 and 7 of in-
jection relay K102 and capacitor C135.
This signal mixes with the rf signal to
produce a difference frequency in the
range of 20.00 to 29.95 MHz. The differ-
ence frequency, developed at the plate

of V104, is coupled to J102 through L109




and contacts 4 and 5 of injection relay
K102 (deenergized in receive). First
receive mixer V104 receives plate volt-
age from the +125-vdc supply through
L109, L113 in the RF and PA Amplifier,
and resistor R607 .in the Relay-~Filter
(see figure 5-99).

3-87. When the tank circuits (Z101,
7103, and Z105) are tuned by the Fre-
quency Selector, both capacitance and
inductance are varied. This improves the
sensitivity by maintaining a high tank
efficiency over the 225.00 to 399.95-

MHz frequency range. Trimmer capacitors
c107, C115, and C122 set the minimum
capacitance points of the tank circuits.

3-88. Frequency Multiplier-0Oscillator
(FMO). The FMO (figure 5-5) generates
frequencies in the 200 to 370-MHz range.
These frequencies are injected into the
RF and PA Amplifier during both receive
and transmit operations. Operation of
the ¥MO is identical during both receive
and transmit operation. The 18-position,
10-MHz shaft of the frequency selector
controls the tuning of all stages within
this assembly.

3-89. First oscillator-multiplier V201
is a crystal-controlled, cathode—~coupled
oscillator especially designed for use
with overtone crystals. (See figure
5-111). The right half of the twin
triode tube operates as a grounded-grid
amplifier and is capacitively coupled

to the left half, which acts as a cathode
follower. Capacitor C207 couples the
signal from the plate (pin 4) of the
grounded-grid amplifier to the control
grid (pin 7) of the cathode follower.
The crystal, which couples the output

of the cathode follower to the cathode
(pin 2) of the amplifier, operates at
series resonance to provide low impedance
coupling with zero phase shift. The
phase ghift through the amplifier is
also zero; thus, an in-phase signal is
fed back to the grounded—-grid amplifier
satisfying the conditions required for
sustained oscillation.

‘ compensating. capacitor.
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3-90. Crystals Y202, Y204, and Y206
through Y218 have one common side connec-
ted through C204 to pin 2 of V201. The
grounded crystal cases produce a large
capac&tance to ground at pin 2 of V201;
however, L219 resonates with this capaci-
tance and cancels its effect on the cir-
cuit. In a similar manner, L220 reson-
ates with the crystal socket capacitance,
thereby cancelling its effect on the
operation of the circuit. Trimmer coils
L201 through L218, inclusive, are used
with their respective crystals to tune
the plate of the grounded-grid amplifier
to resonance. Capacitor C201 prevents
the plate voltage on pin 4 of V201 from
being grounded through the trimmer coils.
Capacitor C236 is a temperature-

The grid (pin 3)
of the grounded-grid amplifier is
grounded through parasitic suppressor
R202; resistors R203 and R204 provide the
coupling impedances (and bias) at the
cathodes for the two halves of V201l.

3-91. Plate voltage for the cathode fol-
lower is supplied through step tuner
72201, trimmer coil L222, and parasitic
suppressor R206, The step tuner in the
oscillator output tank is tuned to the
second harmonic of the crystal frequency
by the 18-position, 10-MHz shaft of the
frequency selector when the set operates
in the 220 to 299.95-MHz range. When

the radio set operates in the 300 to
399.95-MHz range, the tank circuit is
tuned to the third harmonic. Thus, the
output of the crystal oscillator is
either two or three times the crystal
frequency, depending upon the operating
frequency of the set (see table 3-4).
Capacitor C208 and coil L222 are trimmers
for oscillator output tank Z201.

3-92. Capacitor C210 couples the first
oscillator-multiplier output signal to
the control grid of V202, which operates
as a frequency tripler. The tripling
action is accomplished by tuning plate
tank Z202 to the third harmonic (200 to
370 MHz) of the signal applied to the
grid. Thus, the signal in the plate
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tank is either six times or nine times
that of the selected crystal frequency
in first oscillator-multiplier V201.
Test point J201 provides an indication
of the drive to V202, and capacitor C211
bypasses rf signals to ground preventing
them from interfering with dc measure-
ments being made at J201.

3-93., The cathode of V202 is grounded;
therefore, the tube depends entirely
upon the voltage developed across the
grid-leak circuit for bias. Plate volt-
age of +125 vdc is supplied to V202
through R213 and L224, Capacitor C214
couples the rf signal to parallel-tuned
plate tank Z202; trimmer C215 sets the
minimum capacitance point of the plate
tank circuit. Capacitor C216 couples
the rf signal from the plate tank to the
cathode of grounded-grid amplifier V203,
the first of three injection amplifiers.

3-94, The cathode circuit of first in-
jection amplifier V203 consists of re-
sistor R215, which provides cathode bias.
Plate voltage for V203 is supplied from
the +125-vdc supply through R210 and
L226. Capacitor C220 couples the rf sig-
nal from the plate of V203 to parallel-
tuned tank circuit 2204. Capacitor C222
couples the signal to the cathode of se-
cond injection amplifier V204. Injection
amplifiers V204 and V205 each provide a
stage of amplification identical to that
of V203. Capacitors C234 and C235 form
a voltage divider from which the 200 to
370-MHz uhf signal is injected through
J205 to contact 6 of injection relay K102
in the RF and PA Amplifier (see figure
5-110.)

3-95. Test points J202, J203, and J204
are used to measure the rf signals at

the cathodes of the injection amplifiers,
during alignment or, during troubleshoot-
ing, to inject a signal to locate a de-~
fective stage. Tank circuits 2202, Z204,
Z206 and Z208 are tuned by the 18-posi-
tion, 10-MHz shaft of the Frequency
Selector. When the tank circuits are
tuned, both capacitance and inductance
are varied, improving stage gain by
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maintaining a good inductance to
capacitance ratio.

3-96, First IF Amplifier. On receive,
a signal in the 20.00 to 29.95-MHz range
from the RF and PA Amplifier is applied
to the control grid of V301 in the First
IF Amplifier. (See figure 5-6). After
amplification by V301 and V302, the
20.00 to 29.95-MHz signal is applied to
the control grid of second receive mixer
V303 where it is heterodyned with a 17
to 26-MHz signal injected from second
oscillator V305. The output of the se-
cond receive mixer is a signal in the
3.00 to 3.95-MHz range which is coupled
to the Second IF Amplifier. The 100-
position, 0.1-MHz shaft of the Frequency
Selector controls the tuning of if am-
plifiers V301 and V302 and second re-
ceive mixer V303 during the receive
function; crystal selection and second
oscillator V305 tuning are controlled
by the 10-position, 1-MHz shaft.

3-97. Refer to figure 5-112 during the
following discussion. The 20.00 to
29.95-MHz input signal from V104 in the
RF and PA Amplifier is coupled through
capacitor C301 to parallel tuned tank
Z301. Capacitor C303 couples the if
signal to the adjacent parallel-tuned
tank, Z302 and avc blocking capacitor
C302 couples the signal to the control
grid of 1if amplifier V301 through para-
sitic suppressor R324. Resistor R301,
in conjunction with bypass capacitor
C326, isolates the if signal from the

if ave bus. Capacitor C319 grounds the
cathode of V301 for rf., Series resis-
tors R304, R305, and R303 form a voltage
divider that provides proper plate and
screen—-grid voltages to V30l. Resistor
R304 is connected to the +125-vdc supply,
and R303 is grounded by contacts 15 and
16 of t/r relay K602 in the Relay-Filter
(see figure 5-99).

3-98. Parallel~tuned tank Z303 is the
plate load for V301l. Cdpacitor C308
couples the if signal to the next para-
1lel-tuned tank, Z304. Capacitor C311
couples the if signal to the control grid




of second if amplifier V302 through
parasitic suppressor R307. A similar
network (Z305, C314, Z306, and C316)
couples the amplified 20.00 to 29.95-MHz
signal to the control grid of second
receiver mixer V303. Series resistors
R309, R325, and R326 form a voltage di-
vider that provides proper plate and
screen—-grid voltages to V302, The dc
voltage developed across R308 is applied
to the S METER circuit (figure 5-119) to
provide an indication of the input sig-
nal strength. Parallel tank circuits
2301 through Z306 are tuned by the 100
position, 0.1-MHz shaft of the Frequency
Selector. Trimmer capacitors €302, C304,
€305, €309, C312 and C317 are adjusted
to set the inductance to capacitance
ratio for proper tracking. Test points
J301 and J302 provide for measuring if
avc voltage at the control grids of V301
and V302, respectively. Test point J303
provides for measuring the bias developed
by the 20.00 to 39.95-MHz signal on the °
control grid of V303.

3-99. Second oscillator V305 is con-
trolled by crystals Y301 through Y310.
Crystal switches S301 and 8302 select
the proper crystal according to the
setting of the Frequency Selector. One
half (pins 6, 7, and 8) of tube V305A
is a grounded-grid amplifier working in-
to parallel-tuned tank Z307, which con-
stitutes its plate load. The tank is
ganged with the crystal switches driven
by the 10-position, 1.-MHz shaft of the
Frequency Selector. Capacitor C343
couples the output from the plate (pin
6) of grounded-grid amplifier V305A to
the control grid (pin 3) of cathode
follower V305B, the other half of the
tube. The crystal couples the output
(pin 2) of the cathode follower to the
cathode (pin 8) of the grounded-grid
amplifier. The crystals operate at
series resonance to provide low impe-
dance coupling with zero phase shift.
The phase shift through the cathode
follower is also zero. Thus, an in-
phase voltage is routed back to the
cathode of the grounded-grid amplifier
sustaining conditions for oscillation.
Coil L311 resonates the. crystal socket

NAVELEX 0967-439-0010

capacitance and prevents it from affect-—
ing the operation of the circuit. Re-
sistors R321 and R322 provide the coup-
ling impedance at the cathodes and bias
for the two sections of the tube.

3-100. Test point J305 provides for
measuring the dc bias developed across:*
R320. Resistor R318 isolates J305 from
the control grid (pin 3) of the cathode
follower and prevents loading of the

grid circuit by test instruments. The
plate (pin 4) of the cathode follower
receives voltage from the +125-vdc supply
through isolation resistor R315. The
plate (pin 6) of the grounded-grid ampli-
fier receives voltage from the +125-vdc
supply through R313 and L310.

3-101. The 17 to 26-MHz output of second
oscillator V305 is taken from the cathode
(pin 2) of the cathode follower section,
V305B, and routed to the cathode of se-
cond receive mixer V303 through coupling
capacitor C325, The 17 to 26-MHz oscil-
lator signal mixes with the 20.00 to
29.95-MHz if signal applied to the grid
of V303, producing a difference frequency
in the range 3.00 to 3.95 MHz. This
difference frequency is coupled to the
Second IF Amplifier through plug P304.
Plate voltage for V303 is supplied from
the +125-vdc supply through L312, P304,
J401, Z401, C406, and R401 in the Second
IF Amplifier, and contacts 18 and 19 of
t/r relay K602 in the Relay-Filter (see
figure 5-99).

3-102. Table 3-3 shows how frequencies
in the 17 to 26-MHz range are used with
a particular channel frequency by the
First IF Amplifier.

3~103. Second IF Amplifier. The Second
IF Amplifier generates a signal at a
frequency which, when mixed with the
received signal, produces a signal hav-
ing a frequency of 500 kHz.

3-104. Radio Set AN/URC-9A. The Second
IF Amplifier (figure 5-8) in Radio Set
AN/URC-9A consists of V40l and crystals
Y401A through Y410A, and Y401B through
Y410B which range from 3.00 to 3.95 MHz
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in 0.05-MHz steps. At receive, third
oscillator V401B and its associated cry-
stals provide frequencies which are
mixed in third receive mixer V401A with
the 3.00 to 3.95-MHz input signal from
the First IF Amplifier. This mixing
action produces a 500-kHz signal which
is coupled through a 500-kHz if filter
(FL901) to the Third IF Amplifier. The
10-position, 0.1-MHz shaft of the Fre-
quency Selector controls the tuning of
all stages during receive and transmit.

NOTE
The input frequency and the
crystal-controlled oscillator
frequency both range from 3.00
to 3.95 MHz. However, by dis-
placing the two signals by 500
kHz at the third receiver mixer,
a difference frequency of 500
kHz is obtained.

3-105. Refer to figure 5-114 during the
following discussion. The 3.00 to 3.95-
MHz signal is applied through J401 to
parallel-resonant tank circuit Z401.
This tank circuit is the plate load for
second receive mixer V303 in the First
IF Amplifier. The signal is coupled
through two more parallel-resonant tank
circuits (2402 and 2403) by C403 and
C407, respectively. The signal is then
applied through C411 to the cathode of
third receive mixer V401A. The three
parallel-resonant tank circuits, Z401
through Z403, form a 3.00 to 3.95-MHz
bandpass filter. The 10-position, 0.1-
MHz shaft of the Frequency Selector tunes
this filter by positioning powdered-iron
cores in main tuning coils L401, L403,
and L405. Trimmer coils L402, L1404, and
L406 are adjustable for proper tracking.

3-106. Third oscillator V401B is con-
trolled by crystals Y401 (A or B) through
Y410 (A or B). The t/r relay, K401
(deenergized at receive), connects the
control grid of V401B to the proper cry-
stal switching network. Switches S401
and S402 are driven by the 10-position,
0.1-MHz Frequency Selector shaft. Each
switch selects one of ten crystals

spaced in 0.10-MHz steps. At each switch
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position, the crystal frequency selected
by 8402 is 0.05 MHz (50 kHz) above that
selected by $401. TFor example, when
S401 is positioned to select the 3.40-
MHz crystal, S402 is positioned to
select the 3.45-MHz crystal so that
there is always an 0.05 MHz difference
in the frequency of the crystals selected.
Hundredths relay K402 connects either
switch S401 or S402 to the control grid
of V401B (through the contacts of relay
K401).

3-107. The crystal switching network
selects crystals of a value that pro-
vides a 500 kHz (0.5 MHz) difference
between the third oscillator frequency
and the if signal (ranging from 3.00 to
3.95 MHz) applied to the cathode of
V401A. TFor example, when the radio set
is tuned to receive a frequency, the last
two digits of which are xxx.95, the if
signal is 3.95 MHz. Selector switches
S401 and S402 are positioned by the 0.1-
MHz tuning shaft so that they are making
contact (through contacts 12 and 11 of
each switch) with the 3.40 and 3.45-MHz
crystals, respectively. Relay K402 is
energized in this case to complete the
circuit between S402 and the oscillator
control grid (through contacts 3 and 8
of K401) so that the 500-kHz difference
in frequency is maintained. Table 3-1
shows how frequencies in the 3.00 to
3.95-MHz range are used by the Second

IF Amplifier.

3-108. A voltage divider consisting of
series—connected capacitors C412 and C413
determines the electrical position of

the cathode of third oscillator V401B
relative to the grid of V401B. The

tuned circuit of the third oscillator
consists of the selected crystal (Y405A
in this case), capacitors C412 and C413,
plus the grid-to-ground and cathode-to-
ground capacitance of V401B. The third
oscillator is a Colpitts type with the
crystal acting as an inductance. The
value of the total capacitance is such
that oscillatioh is maintained at the
fundamental frequency of the crystal.
Cathode resistor R404 provides additional
bias to protect V401B in case oscillation




stops. Coil L407 isolates bias resistor
R404 from the crystal circuit. ‘

3-109. Third oscillator V401B receives
plate voltage from the +125-vdc supply
through R407 and filter FL404. Test
point J404 provides for measuring the
voltage developed across third oscilla-
tor grid resistor R403. Resistor R402
isolates J404 from the crystal circuit.
Coupling capacitor C417 couples the sig-
nal from the cathode of V401B to the con-
trol grid of V401A.

3-110. The incoming if and third oscilla-
tor signals mix in second receive mixer
V401A to produce the 500-kHz difference
frequency. Third receive mixer V401A
receives plate voltage from FL404 and
voltage dividers R410 and R409, via R408.
Resistor R405 provides cathode bias and
the coupling impedance for the injection
signal from the 3.00 to 3.95-MHz band-
pass filter (Z401, 2402, and Z403). Test
point J402 provides for measuring the
3.00 to 3.95-MHz injection signal. Re-.
sistor R406 provides the grid return for
V401A.

3-111. Radio Set AN/URC-9, -9Y, and
-9AY. The Second IF Amplifier (figure
5-7) in Radio Sets AN/URC-9, -9Y, and
—9AY consists of V401 and crystals Y401
through Y410 which range from 3.0 to 3.9
MHz in 0.1-MHz steps. At receive, V401lA
is used as the third receive mixer which
produces a 500-kHz signal by mixing the
input signal with the output of oscilla-
tor V401B. The 10-position, 0.1-MHz
shaft of the Frequency Selector controls
the tuning of all stages during both the
receive and transmit conditions. V401A,
which is a mixer at receive, functiomns
as a buffer amplifier at transmit.

NOTE
The input frequency and the self-
contained oscillator frequency
both range from 3.0 to 3.9 MHz.
However, by displacing the two
signals by 500 kHz at the third
receiver mixer, a difference
frequency of 500 kHz is obtained.
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3-112. Refer to figure 5-113 during the
following discussion. The 3.0 to 3.9-
MHz signal is applied to parallel-~-resonant
tank circuit Z401 via J401. This tank
circuit is the plate load for the second
receive mixer in the First IF Amplifier.
The signal is coupled through two more
parallel-resonant tank circuits, Z402 and
Z403, by C403 and C407, respectively,

The signal is then applied to the cathode
of third receive mixer V401A via C411.
The three parallel-resonant tanks, Z401
through 2403, form a 3.0 to 3.9-MHz band-
pass filter. The 10-position, 0.1-MHz
shaft of the Frequency Selector tunes
this filter by positioning powdered-iron
cores in main tuning coils L401, L403

and L405. Trimmer coils L402, L404, and
L406 are adjustable for proper tracking.

3-113., Third oscillator V401B is con-
trolled by crystals Y401 through Y410,
The t/r relay K401 (deenergized in re-
ceive), connects crystal selector switch
S401 to the control grid of V401B. The
switch, in turn, is driven by the 10-
position, 0.1-MHz shaft of the Frequency
Selector. The switch selects crystals

of a value that provides a 500-kHz dif-
ference between the third oscillator
frequency and the 3.0 to 3.9-MHz if in-
put signal. For example, when the radio
set is tuned to receive a frequency of
xxx.9, the resultant if signal is 3.9
MHz. Selector switch S401 is positioned
by the 0,1-MHz tuning shaft so that the
rotor of 8401 is in contact with terminal
4, With switch 8401 in position and with
relay K401 deenergized, the 3.4-MHz cry-
stal, Y405, is connected through contacts
1 and 2 of the relay to the grid circuit
of third -oscillator V401B.

3-114. Table 3-2 illustrates frequency
development for the Second IF Amplifier.
When the 0.1-MHz frequency selector is
set to a frequency in the x.0 to x.4-MHz
range, the oscillator frequency during
receive is in the 3.5 to 3.,9-MHz range
and the if signal is in the 3.0 to 3.4-
MHz range (500 kHz difference). When the
0.1-MHz frequency selector is set to a
frequency in the x.5 to x.9-MHz range,
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the oscillator frequency during receive
is in the 3.0 to 3.4-MHz range and the

if signal is in the 3.5 to 3.9-MHz fre-
quency range (500 kHz difference).

3-115. A voltage divider consisting of
series-connected capacitors C412 and
C413 determines the electrical position
of the cathode of third oscillator V401B
relative to the grid of V401B. The
tuned circuit of the third oscillator
consists of the selected crystal, capa-
citors C412 and C413, plus the grid-to-
ground and cathode-to-ground capacitance
of V401B. The third oscillator is a
Colpitts type with the crystal acting as
an inductance. The value of the total
capacitance is such that oscillation is
maintained at the fundamental frequency
of the crystal. Cathode resistor R404

provides additional bias to protect V401B

in case oscillation stops. Coil L407

isolates bias resistor R404 from the cry-

stal circuit.

3-116. Third oscillator V401B receives
plate voltage from the +125-vdc supply
through R407 and filter FL404. Test

point J404 is used to measure the voltage

developed across third oscillator grid
resistor R403. Resistor R402 isolates
J404 from the crystal circuit. Coupling
capacitor C417 couples the signal from
the cathode of V410B to the control grid
of V401A.

'3-117. The incoming if and third oscil-
lator signals mix in second receive mix-
er V401A to produce the 500-kHz dif-
ference frequency. Third receive mixer
V401A receives plate voltage from volt-
age dividers R410 and R409 via R408.
Resistor R405 provides cathode bias and
the coupling impedance for the injection
signal from the 3.0 to 3.9-MHz bandpass
filter (Z401, Z402, and Z403). Test
point J402 is used to measure the 3.0 to
3.9-MHz injection signal. Resistor R406
provides the grid return for V40IA.

3-118. 500-KHz IF Filter. (Figure 3-7).
The 500-kHz if filter provides the f£il-
tering in the Second IF Amplifier out-
put that establishes the receiver
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selectivity; in turn, the filter output
is applied to the Third IF Amplifier.

3-119. The filter consists of ten paral-
lel-tuned, cascaded circuits which are
capacitively coupled. (Since the cir-
cuits are identical, only three of the
tuned-filter elements are shown in fig-
ure 3-7.) The filter is designed and
factory-tuned to the bandpass character-
istics shown in figure 3-7. At trans-
mit, the filter is non-operational.

3-120. Third IF Amplifier. The Third
IF Amplifier, operational only during
receive operation, amplifies the final
if signal and detects and amplifies the
audio component. (See figure 5-9.)

3-121. The Third IF Amplifier consists
of three stages of if amplification (V501
V502, and V503), diode detector CR501,

a series noise filter, and first audio
amplifier V504, In addition, the assem-
bly contains an if avc gate, CR504, and
an rf avc gate, CR505.

3-122, 1Input Stages. Refer to figure
5-115 during the following discussion.
The 500-kHz if signal from the plate of
second receive mixer V401A in the Second
IF Amplifier is applied through filter
F1.901 to the control grid of First IF
Amplifier V501. Resistor R501 connects
the control grid of the stage to the if
avc bus, and capacitor C504 provides a
low impedance rf path from the screen
grid to the cathode. The plate of V501
receives voltage through L501 and R504
from the +125-vdc supply. Capacitor
C502 couples the 500-kHz if signal to
the control grid of if amplifier V502.
Resistor R505 connects the control grid
of V502 to the if ave bus.

3-123, Capacitor €503 couples the 500-
kHz if signal to the control grid of if
amplifier V503. The control grid of V503
is connected to ground through grid-leak
resistor R509, The if amplifier receives
plate voltage through R512 and the pri-
mary of if output transformer T501 from
the +125-vdc supply. The output of V503
is coupled through transformer T501 to
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B8. BANDPASS CHARACTERISTICS

500-kHz Filter, Schematic Diagram

and Bandpass Characteristics

detector CR501, series noise limiter
CR503, and first audio amplifier V504,
Test points J503 and J505 are used to
inject a signal into V501 and V503, res-
pectively, for troubleshooting.

3-124, Audio Detector CR501. (Figure
3-8). The if signal is coupled from

V503 to detector CR501 by transformer
T501. Capacitor C520 is an rf filter

and resistor R539, connected across the
secondary of T501, improves the frequency
response of the transformer. Detector
CR501 demodulates the input signal and
produces an audio signal across load re-
sistors R516, R517, and R518. The detec-
ted audio is coupled from the junction

of resistors R518 and R517 through re-
sistor R538, series noise limiter diode
CR503, and capacitor €522 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
any if residue from the audio signal.

3-125. The audio and dc voltage devel-
oped across the diode load is applied as
the carrier squelch through resistors
R515 and R541, and through MODE switch
S702B to the squelch amplifier of the
Audio Amplifier and Modulator; it is
also applied to the broadband audio
amplifier of the Audio Amplifier and
Modulator, as the broadband audio output.
Test point J508 is used to measure the
detected audio as well as the broadband
audio output. Resistor R532 prevents
loading of the detector circuit by test
instruments. A low-impedance path to
ground for if residue is provided by
C528 and L503,

3-126. Series Noise Limiter CR503.
(Figure 3-8.) Series noise limiter CR503
clips audio peaks exceeding 60 percent
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modulation. The series noise limiter
does not affect that part of the signal
produced by modulation troughs.

3-127. The cathode of the noise limiter
is connected to the negative end of the
detector load (bottom of R516) through
resistors R519 and R520. Resistor R519,
in conjection with capacitor C523, fil-
ters the audio signal and produces, at
the junction of resistors R519 and R520,
a negative dc voltage proportional to

the voltage at the negative end of the
detector load. The peak audio signal
voltage at the anode of CR503 is approxi-
mately 90 percent of the average (or dc)
voltage at the negative end of the de-
tector load. Thus, at modulation per-
centages up to approximately 60 percent,
the cathode of series noise limiter

CR503 is negative with respect to its
anode, and the audio signal is faithfully
reproduced across series noise-limiter
load resistor R520. When the modulation
peaks exceed a value representing 60
percent modulation, the anode of CR503
goes negative with respect to its cathode
and the diode stops cenducting. Thus,
that part of the signal representing more
than 60 percent modulation is clipped
off.

3-128. IF AVC Circuit. (Figure 3-8.)
During receive, approximately +4.5 vdc
is applied to the cathode of audio de-
tector CR501. This bias voltage delays
the development of the avc voltage until
the signal reaches an amplitude suffi-
cient to overcome it. The bias voltage
is obtained from the +275-vdc supply by
way of a voltage divider which consists
of Audio Amplifier and Modulator resis-
tors R813, RB814, and R816.

3-129. The voltage at the negative end
of the audio detector load (bottom of
R516) is the algebraic sum of the posi-
tive bias voltage and a negative voltage
approximately equal to the average

rms voltage of the if signal. Since the
cathode of if ave gate diode CR504 is
returned to the negative end of the
audio detector load through R529, CR504
cannot conduct until the algebraic sum
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of the positive bias voltage and the neg-
ative voltage developed across the de-
tector load results in a net negative
voltage at its cathode. When the input
signal amplitude causes the voltage at

the bottom of R516 to become more nega-
tive than -4.5 volts, the cathode of if
avc gate CR504 becomes negative; the diode ~
conducts and developes a voltage across
load resistor R531. This voltage controls
the gain of if amplifiers V301 and V302

in the First IF Amplifier, and if ampli-
fiers V501 and V502 in the Third IF Am~
plifier. Test point J504 1is used to
measure the if avc voltage developed by

if ave gate CR504.

3-130. The if avc gate, CR504, isolates

the if avc line from the positive bias

voltage applied to the cathode of CR501.

Resistors R529 and R530, in conjunction

with capacitors C514 and C515, filter

the audio signal from the if avc line.

A bias voltage is applied to the if ave

line through if avc gate load resistor »
R531 from the -11-vdc supply by a voltage ' f}
divider consisting of R715 in series with =
R716 and SQUELCH control R702. 1In local
operation, the bias level is set by

SQUELCH control R702 (see figure 5-121).

In remote control, S705C connects to the

SQUELCH control in Radio Set Control

C-2383/URC-9.

3-131. RF AVC Circuit. (Figure 3-8.)

A portion of the audio signal developed
across audio detector load resistors

R516, R517, and R518 is coupled from the
junction of R516 and R517 to the cathode
of rf avc gate CR505 via R537. Although
connected to a less negative voltage level
(the top of R516), the rf avc gate serves
the same purpose as the if avc gate.

3-132, The voltage appearing at the
cathode of the rf avc gate is always
more positive than the voltage at the
cathode of if avc gate CR504. Thus, the
signal amplitude must be higher to over-
come the delay bias. This results in
more delay for rf avc and improves the
sensitivity of the radio set. Resistor
R533 is the load resistor for rf ave
gate CR505; resistor R537 with capacitor
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€526 filters the audio signal from the

rf avc line. The rf avc voltage devel-
oped across load resistor R533 is used
to control the gain of rf amplifiers

V102 and V103 in the RF and PA Amplifier.

3-133. Audio Amplifier V504. (Figure
3-8.) Audio signals developed across
series noise~limiter load resistor R520
are coupled to the grid of audio ampli-
fier V504 through coupling capacitors
€522 and €530, and resistors R514 and
R525. These resistors form a voltage
divider which decreases the amplitude of
the input signals to decrease distortion.
Cathode resistor R526 is bypassed by
capacitor C529. Capacitor C516 provides
a low-impedance path to ground for audio
signals on the screen grid. Plate and
screen voltages are supplied from the
+125~vdc supply through plate load re-
sistor R527 and screen dropping resistor
R528. The audio output is developed
across R527 and coupled through C517 to
normal receiver control R819 in the Aud-
io Amplifier and Modulator (see figure
5-116).

3-134. Audio Amplifier and Modulator.
During receive operation, tubes V803
through V808 amplify the received and
detected audio signals to the level nec-
essary to drive the headset; during
transmit these stages are used to modu-
late the carrier in the RF and PA Ampli-
fier. 1In addition to the basic ampli-
fier and modulator circuits, the Audio
Amplifier and Modulator contains dc
squelch amplifiers V801A and V801B and
squelch relay K801, signal-plus-noise

to noise (S+N/N) squelch discriminator
CR801 and CR802, broadband cathode fol-
lower VB02A, and compression rectifier
V802B. (See figure 5-100).

3-135., Audio Amplifier and Driver Cir-
cuits. (Figure 5-116.) The audio in-
put from the Third IF Amplifier is ap-
plied to the control grid of audio am-
plifier V803. The signal is applied
through closed contacts 12 and 5 of
squelch relay K801, contacts 15 and 16
of t/r relay K802, and contacts 3 and 8
of broadband relay K803. (This latter
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relay is closed when the PLAIN-BROADBAND
switch is in the PLAIN position). The
input is developed across resistor R826
and is coupled to the control grid of
V803 through €809, the parallel combina-
tion of C817 and R847, and R854. Jack
J805 is a test point used either to
measure audio signals or to inject audio
signals at the control grid of V803 dur-
ing test and troubleshooting. Plate

and screen voltages for V803 are obtained
from the +125-vdc supply through a volt-
age divider consisting of resistors R828
and R829 of this assembly, and resistors
R616, R617, and R618 of the Relay-Filter.

3-136. Audio and modulator driver V804
is a parallel-operated dual-triode. The
cathode bias for both sections is ob-
tained from R832 which is bypassed by
C815. The V803 audio output is developed
across resistor R830 and is coupled
through C814 to potentiometer R831 which
adjusts the input level to audio and mod-
ulator driver V804 during normal opera-
tion. The audio level determined by the
setting of R831 is coupled to the paral-
lel-connected grids of V804 through C818
and parasitic suppressors R855 and R856.
Test point J802 is used to measure audio
signals or to inject audio signals at

the control grid of VB04. Plate voltage
for the stage is obtained from the +275-
vde supply through the primary of phase-
splitting transformer T80L1. ‘

3-137. Audio output amplifiers V805
through V808 are parallel-connected and
push-pull operated. Tubes V805 and V807
comprise a parallel pair, as do tubes
V806 and V808. The output signal of
audio and modulator driver V804 is devel-
oped across T801 and applied to the con-
trol grids of the audio output amplifiers.
The signal at pin 3 of the secondary
winding is coupled directly to the
parallel-connected grids of V805 and
V807; and the signal at pin 5 of the
transformer, which is 180 degrees out of
phase with the pin 3 signal, is coupled
directly to the control grids of V806

and V808. A fixed bias of -11 vde is
applied to the control grids through the
transformer center tap, pin 4. The
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cathodes of V805 through V808 are re-
turned to ground through R834 which is
a meter shunt. (The voltage developed
across the resistor during transmit in-
dicates the percentage of modulation.)
Screen grid voltages for the output am-
plifiers are supplied from the +125-vdc
supply through parasitic suppressors
R843 through R846. Plate voltages are
supplied from the +275-vdc supply through
the primary of the output transformer.
Test points J803 and J804 are used to
measure the audio modulation (during
transmit) and the input to V806, res-
pectively.

3-138, The receive audio output signal
is obtained from the tapped secondary
winding (pins 7, 8, and 9) of T802 (see
figure 3-5). The normal receive audio
output is coupled from pin 7 of T802 to
contacts 9 and 10 of t/r relay K602 of
the Relay-Filter. The remote audio from
pin 10 of K602 is coupled directly to
the remote audio output jack; the local
audio is routed through the parallel com—
bination of resistor R3 and VOLUME con-
trol R117, and resistor R705 to local
HEADSET J702B and AUDIO output jacks
J703 and J704.

3-139. Squelch Circuit. The squelch
circuit deenergizes the audio stages
when the input signal level drops below
the squelch threshold level. The front
panel SQUELCH control enables the cir-
cuit and controls the gain of the re-
ceiver by applying a negative bias to
the if ave line. Thus, the setting of
the SQUELCH control determines the input
signal level that deactivates -the
squelch circuit.

3-140. With reference to figure 3-9,
note the MODE switch S702B is modified
by link connections. When the link is
connected across pins 1 and 2, the equip-
ment is connected for S+N/N squelch; and
when the link is connected across pins 1
and 3, the equipment is connected for
carrier squelch. Thus, the squelch dec
amplifiers receive a grid voltage from

a route determined by the setting of
MODE switch S$702B and the squelch
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connections. At the NOR (normal) and

TONE settings of the MODE switch, and

with the link connected between 1 and 2,
grid voltage is applied to V801lA from
S+N/N discriminator control R804 through
R805 and contacts 1 or 3 of the MODE
switch. In the RETRANS (retransmit) mode,
the grid of V80lA is connected to the
negative side of audio detector load
(R516, R517, and R518) through R515, R514,
and contact 2 of the MODE switch.

NOTE
Regardless of the link connec-
tion, in RETRANS mode the
equipment is set for carrier
squelch; and when the link is
connected between pins 1 and
3, the grid of V801lA is always
connected to the negative side
of the detector load.

3-141. Resistors R806, R807, and R808
comprise a voltage divider that provides
operating voltages for squelch de ampli-
fiers V801A and V801B. The cathode of
V801B is connected to the junction of
resistors R807 and R808. Thus, the
cathode of V801B is at a much higher pos-
itive potential than the cathode of V80I1A.
The control gird of V801B and the plate
of VB01lA are connected to the cathode of
V801B through resistor R809. The plate
of V801B is connected to the +275-vdc
supply through the coil of squelch relay
K801, contacts 3 and 2 of work relay K1,
and contacts 12 and 13 of t/r relay K802
(see figure 5-99),

3-142, With no received signal, there

is a positive bias on the control grid

of V801lA, This bias is the result of

the delay bias on the detector load pro-
vided by R813, R814, and R816 during car-
rier squelch operation and during S+N/N
operation, it is the reference bias de-
veloped by sensing diodes CR801 and CR802.
With conditions as stated, tube V801A
conducts, drawing current through R809
which causes the control grid of V801B

to go negative with respect to the ca-
thode. Tube V801B cannot conduct be-
cause of the negative bias on its control
grid. Squelch relay K801 is deenergized
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Figure 3-9. Radio Set AN/URC-9( ), Squelch Amplifier and
Signal-Plus-Noise to Noise Discriminator,
Simplified Schematic Diagram
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and the audio line from audio amplifier
V504 to audio amplifier V803 is open be-
cause contacts 12 and 5 of the squelch
relay are open.

3-143. When a signal is received, the
negative voltage developed by the car-
rier across the detector load (carrier
squelch), or the negative voltage devel-
oped in the sensing circuit (S+N/N
squelch) biases V80lA to cutoff. With
no current through V801lA, there is no
voltage drop across plate load resistor
R809, and the grid of V801B approaches
the same potential as the cathode. This
causes V801B to conduct and squelch re-
lay K801 to energize, thereby complet-
ing the circuit from audio amplifier
V504 to audio amplifier V803 through
contacts 5 and 12 of K801.

3-144. SQUELCH control R702 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;
this intermittent operation will be in-
dicated by CALL LIGHT DS703 which will
flicker. SQUELCH DISABLE switch S704
‘may be used to determine whether noise
or signals are causing the intermittent
operation. When pressed, this switch
provides a ground return for squelch re-
lay K801, thus energizing K80l. The
audio output from the headset permits
identification if the input signal.

3-145. When the radio set is operated
from a remote station, through the use
of auxiliary equipment, switch S705C
transfers control from the local to the
remote station.

3-146. Signal-Plus-Noise To Noise
Squelch Discriminator Circuit. ~ (Figure
3-9.) Signal-plus-noise to noise (S+N/N)
squelch is put into operation automati-
cally in the NOR (normal) and TONE modes
when the grid of V80lA is connected to
the wiper arm of potentiometer R804.

The voltage divider, consisting of re-
sistors R816 and R814, provides a posi-
tive bias of approximately +2 vdc on re-
ceive, which is applied to the junction
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of diode rectifiers CR801 and CR802.

The low-pass filter consisting of resis-—
tor R802 and capacitor C803 passes the
audio signal to dc blocking capacitor
C804 which couples the audio signal to
CR801. Diode rectifier CR801 rectifies
the signal and developes a negative volt-
age at the right end of R804. The high-
pass filter consisting of capacitor C802
and resistor R803 passes the high fre-
quency noise and developes a positive
voltage at the left end of R804. Thus,
the voltage distribution across R804 is
dependent upon the ratio of the ampli-
tude of the audio signal to the ampli-
tude of the noise (S+N/N ratio).

3-147. The S4N/N ratio that will cut

off V801A and open the squelch is deter-
mined by the setting of potentiometer
R804. When squelch relay K801 is ener-
gized, contacts 8 and 14 connect C808
across the output of the SHN/N sensing
circuit through R805. This switching

of C808 provides a fast attack and slow
release in the squelch operation. When
C808 is not in the squelch circuit (i.e.,
K801 deenergized) it is discharged
through contacts 9 and 14 of K801l. Diode
CR805 is a blocking diode used to prevent
charge leakage on C808; zener diode CR806
controls the charging of C808. Diode
CR807 prevents the charging voltage from
being grounded, and zener CR808 limits
the amount of charge across C808.

3~-148, Carrier Squelch Circuit. When
the link connection is made between 1

and 3 (figure 3-9) the control grid of
squelch dc amplifier V801lA is connected
to the negative side of the diode detec-
tor load regardless of the setting of
MODE switch S702B. Carrier squelch func-
tions as previously described in para-
graph 3-139.

3-149. Broadband Receive Circuit. Oper-
ation with broadband equipment requires
broadband relay K803 to be maintained in
the deenergized condition. By placing
the PLAIN-BROADBAND switch at BROADBAND,
the ground return is removed from K803
(see figure 5-3).
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3-150. Refer to figures 5-3 and 5-116
during the following discussion. The
control grid of broadband cathode fol-
lower V802A is supplied by the broadband
receive audio signal from T501 in the
Third IF Amplifier. Capacitor C801
couples the input signal to the grid of
V802A, and capacitor C806 couples the
output signal from the cathode of the
stage to the broadband equipment. Broad-
band cathode follower V802A receives
plate voltage from the +275-vdc supply
through contacts 12 and 13 of t/r relay
K802. Bias for the control grid is pro-
vided through R810 from the junction of
cathode resistors R811 and R818.

3-151. The broadband receive audio in-
put signal from the broadband equipment
is applied to the grid of audio ampli-
fier V803. The path of the input signal
is through contacts 9 and 10 of t/r re-
lay K802, contacts 2 and 8 of broadband
relay K803, coupling capacitor €809, and
the network consisting of C817, R847,
and R854. The subsequent amplification
of the broadband signals is provided by
conventional amplifying circuits.

3-152. METERING CIRCUITS.

3-153. GENERAL. Meter M701, together
with switch S701, permits measurement of
critical current and voltage levels
throughout Radio Set AN/URGC-9( ). METER
switch S701 selects the circuits to be
monitored and conditions the meter cir-
cuits. The metering circuits are de-
signed such that normal outputs of the
monitored circuits register in the NOR-
MAL range on the meter scale.

3-154. SWITCH POSITIONS. There are
eleven active switch positions; the
schematic of each position is shown in
figure 3-10. The circuit for each
switch position is described in the fol-
lowing paragraphs.

NOTE
Resistor R707 is connected 1n
series with M701 in all switch
positions (less SWR and PWR) to
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minimize the effect of temper-
ature variations on meter
accuracy.

3-155. S METER. With METER switch S701
in the S METER position, meter M701 indi-
cates the strength of the received signal.
Switch S701A connects the negative side
of meter M701 to resistor R308 which is
part of the cathode-bias circuit for if
amplifier V302 in the First IF Amplifier.
Switch S701B connects the positive side
of the meter to a voltage divider com-
prised of resistors R710 and R/12, Re-
sistor R712 is adjusted to provide a
voltage which balances the no-signal volt-
age developed across R308. Upon receipt
of a signal, current flow through V302

is decreased through avc action. This
results in a reduction of voltage across
R308 that is proportional to the ampli-
tude of the received signal.

3-156. SWR. With METER switch S701 in
the SWR position, meter M701 indicates
the reflected power on the transmission
line from the antenna. Switch S701A
connects the negative side of meter M701
to R1301 in the directional coupler; and
switch S701B connects the positive side
of the meter to ground. The rectified
voltage drop across SWR detector load
resistor R1301 causes current to flow
through meter M701. Therefore, the
applied voltage is proportional to the
reflected power at the antenna.

3-157. PWR. With METER switch S701 in
the PWR position, meter M701 indicates
the power delivered to the antenna.
Switch S701A connects the negative side
of meter M701 to R1304 in the directional
coupler; and switch S701B connects the
positive side of the meter to ground.
The rectified voltage drop across PWR
detector load resistor R1304 causes a
current to flow through the meter. The
amount of current flow is controlled by
the voltage across R1304 and is propor-
tional to the power delivered to the
antenna.

3-158. DVR Ib. With METER switch S701
in the DVR I}, position, meter M701
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indicates the plate current of transmit
driver V105 in the RF and PA Amplifier.
Switch S701 connects meter M701 across
shunt resistor R121. The negative side
of the meter is connected through S$701A
to the plate of transmit driver V105A;
the positive side is connected through
S701B to the +325-vdc supply. The flow
of V105 plate current through R121 pro-
duces a voltage which is proportional to
the amount of plate current.

3-159. PA Ig. With METER switch S701
in the PA Ig position, meter M701l indi-
cates the grid current of transmit power
amplifier V106 in the RF and PA Ampli-
fier. Switch S701 connects the meter
across shunt resistor R109, which is part
of the grid-leak circuit for transmit
power amplifier V106. Thus, the voltage
developed across R109 is proportional to
the power amplifier grid current. The
negative side of the meter is connected
through S701A to the control grid of
V106; the positive side is connected
through S701B to the -ll-vdc bias supply.
Resistor R108 provides a means for ad-
justing the plate current of V106.

3~-160. PA Iy. With METER switch S701
in the PEX Tp position, meter M701l indi-
cates the plate current of transmit pow-
er amplifier V106 in the RF and PA Ampli-
fier. Switch S701 connects the meter
across shunt resistor R706. The plate
current of transmit power amplifier V106
developes a voltage across R706 which

is proportional to the current through
the tube. The negative side of the me-
ter is connected through S701A to the
plate of V106; the positive side is con-
nected through S701B to the +325-vdc

supply.

3-161. % MOD. With METER switch S701
in the % MOD position, meter M701 indi-
cates the percentage of modulation dur-
ing transmit. Switch S701 connects me-
ter M701 across shunt resistor R834,
which is also the cathode return-to-
ground for audio output amplifiers V805
through V808 in the Audio Amplifier and
Modulator. The negative side of the
meter 1s connected to ground through
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S701A, and the positive side of the

meter is connected to shunt resistor R834
through S701B. Modulator cathode cur-
rent developes a voltage across R834
which is proportional to the amount of
current flow. The meter reading, there-
fore, is proportional to the modulation
cathode current.

3-162. BIAS. With METER switch S701 in
the BIAS position, meter M701 indicates
the output voltage of the -1l-vdc supply.
The negative side of the meter is con-
nected to the -ll-vdc line through

switch S701A, series resistor R711l, and
line filter FL13; the positive side is
connected to ground through switch S701B.

3-163. +26.5V. With METER switch S701
in the +26.5V position, meter M701 indi-
cates the output voltage of the +26.5-vdc
supply. The negative side of the meter
is comnected to ground through switch
S701A; the positive side is connected to
the +26.5-vde line through switch S701B,
series resistor R704, and line filter
FL1.

3-164, +125V. With METER switch S701
in the +125V position, meter M701 indi-
cates the output voltage of the +125-vdc
supply. The negative side of the meter
is connected to ground through switch
S701A; the positive side is connected

to the junction of resistors R713 and
R708 through switch S701B. Resistors
R713 and R708 form a voltage divider
that is series connected from the +125-
vde supply to ground through line filter
FL5. :

3-165. +325V. With METER switch S701

in the +325V position, meter M701 indi-
cates the output voltage of the +325-vdc
supply on transmit and the output voltage
of the +275-vdc supply in receive. The
negative side of the meter is connected
to the ground through switch S701A; the
positive side is connected to the junc-
tion of resistors R714 and R709 through
switch S701B. 1In transmit, resistors
R714 and R709 form a voltage divider that
is series connected from the +325-vdc
supply to gromnd through contacts 13 and




14 of energized t/r relay K802 and line
filter FL3. 1In receive, resistors R714
and R708 are in series from the +275-vdc
supply to ground through line filter FL6.

3-166. POWER DISTRIBUTION.

3-167. AC POWER DISTRIBUTION - AN/URC-9
AND -9A. Radio Sets AN/URC-9 and -9A
operate from a primary power source of
115 or 230 vac 50 or 60 Hz, single phase.
The primary windings of the power trans-
formers are connected in parallel for
115 vac operation and in series for 230
vac operation. The radio set blowers
also operate on 115 vac from the primary
source, therefore, when the set is con-
nected across a 230-volt line, a switch-
ing arrangement is used to limit the
voltage to 115 volts. All power trans—
former lines are fused, as are the pri-
mary power lines. Refer to figure 5-98
during the following discussion.

3-168. Primary ac power is applied
through input jack J1404, line filter
FL1401, and pins 13 and 14 of J1402-
P1501 to Power Supply PP-2702/URC-9.
MAIN fuse F1501 provides protection for
the radio set primary power circuit;
T1501 PRI fuse F1502 provides protection
for the primary circuit of power trans-
former T1501; and T1502 PRI fuse F1503
provides protection for the primary cir-
cuit of power transformer T1502.

3-169. When power switch $1503 on PP-
2702/URC-9 is closed, primary ac power
is applied to the primary windings of
power transformers T1501 and T1502.

Each transformer has two primary wind-
ings, which are connected in parallel
for 115-volt operation (as shown in fig-
ure 5-98) or in series for 230-volt
operation. The position of switch S1501
determines whether the primary windings
of T1501 are connected in parallel or

in series; switch S1502 connects the
primary windings of T1502 in parallel

or in series for 115-volt or 230-volt
operation.

3-170. The primary ac power for opera-
tion of r/t centrifugal fan B1051 and
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case centrifugal fan B1401 are obtained
from the primary windings of T1501. Fan
B1401 is connected to primary winding

1-2 of T1502 through contacts C1-C2 of
power switch S1503 and pins 14 and 6 of
PL501. Fan B1051 is connected to primary
winding 3-4 of T1501 through pins 13 and
16 of P1501, and line filters FL32 and’
FL33 in the receiver-transmitter.

3-171. The filament voltage supply for
the receiver~transmitter is obtained from
secondary winding 7-8 of power trans-
former T1502. Line filters FIL.2Z2 through
FL25 in the receiver-transmitter are in
series with the transformer winding and
the filaments. Although all tubes in
the receiver-transmitter operate on 6.3
vac, the filament supply provides 6.7
vac to account for line drop. The fila-
ment voltage for transmit power ampli-
fier V106 in the RF and PA Amplifier, is
routed through a centrifugal sensing
switch located on the B1051 centrifugal
fan assembly (see note 4, figure 5-108),
and thermal sensing switch S101 located
on the rf and pa assembly (see figures
5-109 and 5-~110). Switch S101 operates
to remove filament voltages from V106
when the tube overheats; and the centri-
fugal sensing switch operates to remove
V106 filament voltage when the fan is
inoperative.

3-172. AC POWER DISTRIBUTION - AN/URC-9Y.
Radio Set AN/URC-9Y contains Power Sup-
ply PP-4706/URC-9Y which operates from

a 24-vdc supply. The power supply con-
tains a dc to ac converter that supplies
the required ac voltages to the receiver-
transmitter and power supply rectifiers.
The outputs of the receiver—-transmitter
include 115 vac used to drive the recei-
ver—transmitter and radio case blowers
and 6.7 vac used for the filament supply.
In addition to providing inputs to in-
ternal rectifiers, the ac converter sup-
plies the power to drive the power supply
blower.

NOTE
Four different power supplies

are used (see figures 5-101
through 5-104).
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3-173, General. The negative input
(figure 3-11) is regulated by the series
regulators which, with the differential
amplifier, provide a nominal -23-volt
regulated output to the dc to ac conver-—
ter. Trip amplifiers 2A5A1Q1 and
2A5A1Q2 comprise an overcurrent device
which cuts off the differential ampli-
fier and, therefore, the dc to ac con-
verter during a current overload.

3-174. The dc to ac converter converts
the regulated dc to an ac power source;
the frequency of the ac output of the
converter and the start up of the con-
verter are controlled by frequency con-
trol stages 2A5A2Q1 and 2A5A2Q2. Power
transformer 2A5T1 is a component part of
the dc to ac converter; it supplied the
ac voltages required by the receiver-
transmitter as well as the ac voltages
which drive the power supply rectifiers.
Refer to figure 5-101 through 5-104 dur-
ing the following discussion.

3-175. Regulator Input Circuits. When
the front panel power switch (OFF-RESET)
is closed, the negative input is applied
to a pair of series regulators, each of
which consists of a driver (2A5Q1 or
2A5Q3) and a regulator (2A5Q2 or 2A5Q4).
The nominal -24-volt input is applied
through current dividers 2A5R3 and
2A5R2, Diode 2A5CR1 prevents equipment
damage if the polarity of the input is
reversed.

3-176. Differential amplifiers 2A5A1Q3
and 2A5A1Q4 provide high-voltage regu-
lation by comparing a voltage standard
with a sample of the regulated voltage.
The voltage standard is provided by
zener diode 2A5A1CR4 which maintains a
reference level at the base of 2A5A1Q3.
The regulated voltage sample is taken

across the common emitter outputs of reg-

ulators 2A5Q2 and 2A5Q4. The differen-
tial amplifier output is taken from the
junction of 2A5A1R15 and 2A5A1R9 and
provides forward bias for the drivers.
This condition exists as long as opera-
tion is normal; that is, as long as no
overload exists. However, when an over-
load does occur, the regulators are
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turned off by the differential amplifier
which, in turn, is turned off by trip
amplifiers 2A5A1Q1 and 2A5A1Q2.

3-177. Without an overload, both trip
amplifiers are turned off: The bias for
2A5A1Q2 is developed by the forward volt-
age drop across 2A5A1CR3. The emitter

of 2A5A1Q2 is, at approximately -10 volts;
the base, because of the voltage drop
across 2A5A1CR3, is at approximately

-9 volts.

3-178. During an overload, the voltage
drop across 2A5R2 and 2A5R3 increases
and is coupled to the base of 2A5A1Ql.
Thus, the reverse bias obtained from
2A5A1R1 is overcome and transistor
2A5A1Q1 is turned on. The subsequent
2A1A1Q1 collector current turns on
2A5A1Q2. Since the collector of each
trip amplifier is fed back to the alter-
nate base, the waveshape at the emitter
of 2A5A1Q2 has a sharp leading edge
which abruptly turns off the differential
amplifier. Current continues to flow
through the trip amplifiers until the
POWER switch is set to OFF-RESET posi-
tion.

3-179. Two identical resistor-diode net-
works are used in the 2A5A1Q1l amplifier
circuit so that an overload in either
series regulator circuit will turn on

the trip amplifiers. Diodes are used

in conjunction with the resistors to
favor the regulator branch passing the
most current; without the diodes, the
amplifiers would react to an average
overcurrent level.

3-180. Frequency Controlled DC to AC
Converter. The frequency-controlled dc

to ac converter operates from a nominal
-23-vdc input to drive a push-pull os-
cillator. The output of the oscillator
is a 60 hertz square wave which is cou-
pled through 2A5T1 to the secondary cir-
cuits of the power supply. The core of
frequency-control coil 2A5A2L1 is des-—
igned to saturate sooner than the trans-
former core; the coil, therefore, con-
trols the frequency of the converter
oscillation.
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-3-181. Inditially, one transistor is
turned on and current is drawn through
the transistor and the corresponding
coil section. The on-off status of the
transistors is maintained until the core
of the coil saturates. At saturation,
the impedance of the coil section drops
and current is drawn through the resis-
tor (2A5R1 and 2A5R6) to turn off the
conducting transistor. Consequently,
the voltage across the transformer wind-
ings reverses, current reverses, and the
alternate transistor is turned on. The
diodes prevent loading of one transistor
when the alternate transistor is turned
on. Feedback is provided by transformer
coils 17 and 18, and 4 and 5, which al-
ternately supply current to the base of
the transistors.

3-182. Transistors 2A5A2Q1 and 2A5A2Q2
comprise a start-up circuit which ensures
that the dc to ac converter will start
oscillating every time power is applied.
The start-up signal is a 1 hertz pulse
that appears only when the converter is
not oscillating. It is developed by
transistor 2A5A2Q1 which is turned on by
2A5A2Q2.

3-183. When power is applied, capacitor
2A5A2C1 charges rapidly through unijunc-
tion transistor 2A5A2Q2 which turns on
2A5A2Q1. However, when charged, the
current drawn by the capacitor and resis-
tor 2A5A2R5 is not sufficient to main-
tain conduction through 2A5A2Q2. Both
transistors, therefore, are turned off.
This condition is maintained until the
capacitor discharges sufficiently through
the resistor. At this point, 2A5A2Q2 is
again turned on, and the cycle is repeat-
ed. When the converter is oscillating,
capacitor 2A5A2C1l is kept charged by

the forward conduction through 2A5A2R1
and the upper base of 2A5A2Q2; this oc-
curs during alternate half cycles of the
oscillator frequency. The output is
taken from 2A5A2A1 through 2A5A2R2 to dc
to ac converter transistor 2A5Q6.

3-184. AC POWER DISTRIBUTION - AN/URC-
9AY. Radio Set AN/URC-9AY contains Power
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Supply PP-4706A/URC-9Y which operates
from a 24-vde (nominal) source to pro-
vide an output of 115 vac 60 Hz single
phase used to drive the receiver-trans-—
mitter and radio case blowers, and 115
vac 400 Hz single phase used to operate
the power supply blower. The power sup-
ply also produces a 36 vac 1475 Hz sup-
ply for internal use.

3-185. General. The negative input
(figure 3-12) is supplied to a dc to ac
converter comprised of a differential
amplifier consisting of Q1911 and Q1912.
The dc to ac converter converts the
regulated dc to an ac power source by
supplying an alternately interrupted
direct current of opposite polarity to
the reactor. The frequency output of
the dc to ac converter is controlled by
the saturable reactor T1905. The output
of T1905 provides 115 volts at 400 Hz

to operate the power supply blower motor.

3-186. The positive input is supplied to
a dc to ac converter and a series regu-
lator. The dc to ac converter, comprised
of Q1907 and Q1908, provides the volt-
age required by the low frequency satur-
able reactor T1904. The frequency con-
trolled output of T1904 is applied to
Q1909 and Q1910 which regulates and am-
plifies the input voltages to power am-
plifier T1903. The outputs of T1903 are
115 vac 60 Hz used to operate the case
and receiver—-transmitter blower motors,
and 26,3 volts which is then rectified

to provide the +26.5 vdc required to
operate the receiver-transmitter centri-
fugal fan and associated components.

3-187. The series regulator, comnsisting
of Q1903 through Q1906, is used to ampli-
fy any difference signal obtained from

a comparison between a portion of out-
put voltage and a reference source, and
to develop a controlling voltage. The
regulated voltage is applied to a dc to
ac converter comprised of Q1901, Q1902
and power transformer T1901. Transformer
T1901 is a component part of the dc to

ac converter; it supplies the ac voltage
which drive the power supply rectifiers.
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3-188. The power supply consists of
three separate supplies: 112 volt 395
Hz; 110 volt 53 Hz; and 36 volt 1475 Hz.
The ac frequencies specified in the fol-
lowing circuit description are dependent
upon input voltage. When the primary
input is 24 volts the frequencies are

as specified; however, the frequencies
are reduced when primary power drops be-
low 24 volts and are increased when pri-
mary power exceeds 24 volts. Refer to
the schematic diagram, figure 5-105,
during the following circuit descrip-
tions.

3-189. Primary Power Circuit. When the
front panel power switch (S1901) is
closed, 24-vdc (nominal) primary power
is applied to the three supply circuits
simultaneously. Diode CR1901 protects
the power supply circuits against re-
versed polarity from the primary source,
and two filters, FL1901 and FL1902, form
radio frequency interference filter net-
work to protect the primary source from
any feedback generated in the power sup-
ply. All supply circuits are protected
by fuses which are located on the front
panel of the power supply; fuse F1901
protects the 36-volt 1475-Hz supply;
fuse F1902 protects the 115-volt 53-Hz
supply; and fuse F1903 protects the 112~
volt 395-Hz supply.

3-190. 1312-Volt 395-Hz Supply. The 112-
volt 395-Hz supply is an inverter cir-
cuit comprised of Q1911, Q1912, satur-
able reactor T1905, and associated parts
contained in Power Supply Module A1904.
Input voltage is supplied to CR1905 to
provide starting current for the differ-
ential amplifier which produces an alter-
nately interrupted dc current of opposite
polarity to the primary of T1905. The
saturable reactor T1905 is a control de-
vice that uses small dc current inputs

to control a large ac current by con-
trolling core flux density. However,
since the frequency output is directly
affected by input voltage changes, the
differential amplifier is used to ensure
a stable frequency. The output at ter-
minals 7 and 8 of saturable reactor T1905
is a 112-volt 395-Hz signal, filtered
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by €1905 and R1919, and supplied to

the cooling fan motor, B1901l. A start-
run capacitor, C1907, is connected to
the cooling fan motor for initial start-
ing and proper directional operation.

3-191. 110-Volt 53-Hz and 26.5-Volt
Supply. The 110-volt 53-Hz supply is
comprised of an oscillator circuit and

an inverter stage. The oscillator cir-
cuit consists of Q1907, Q1908, saturable
reactor T1904, and associated parts. It
serves as a starting mechanism for the
inverter stage due to its high impedance
loading. Resistor R1910, located in
resistor and Capacitor Module A1902, pro-
vides the drop in base voltage necessary
for starting, while R1909 is used as a
current limiter. The oscillator output
is filtered through C1902 to minimize
feedback effects and to provide isola-
tion between the stages. The square wave
output of the oscillator is supplied to
the inverter stage from terminals 7, 8,
and 9 of T1904.

3-192. The inverter stage consisting

of Q1909, Q1910, R1908, and zener diodes
CR1923, and CR1924 is located in the
Semiconductor Module A1901. Resistor
R1908 is used as a base current limiter
for Q1909 and Q1910. The zener diodes,
CR1923 and CR1924, limit the peak volt-
age across transistors Q1909 and Q1910.
The output of the inverter stage is
applied to terminal 1 and 3 of power am-
plifier T1903. The output of T1903 at
terminals 4 and 5 is 110 volts 53 Hz
which is filtered through R1921 and C1904
to prevent any feedback from the receiver-
transmitter or case blower motors. The
output at terminals 6 and 7 of T1903 is
26.3 volts 53 Hz which is applied to a
full wave bridge rectifier to produce

a 26.5-vdc signal.

3-193. 36-Volt 1475-Hz Supply. The 36-
volt 1475-Hz supply is comprised of a
series regulator and an inverter circuit.
The series regulator consists of Q1903
through Q1906 and associated parts.

Zener diodes CR1903 and CR1904, in Semi-
conductor Module A1901, maintain the
voltage level across the regulator output.

)




Capacitor C1906, located in Resistor and
Capacitor Module A1902, provides regula-
tion collector current to Q1903 through
Q1906 by decreasing the reverse bias
when any input frequency change is de-
tected. Parallel pairs of resistors
R1905, R1923 and R1906, R1922 are used
to balance the outputs at the emitters
of Q1903 and Q1904. Capacitor C1901,
located in Resistor and Capacitor Module
Al1902, filters the regulator outputs.

3-194. The output from the components
comprising the series regulator is ap-
plied to an inverter circuit consisting
of saturable reactor T1902, Q1901, Q1902,
the primary of power amplifier T1901 and
associated parts. Resistor R1903, loca-
ted in Resistor and Capacitor Module
A1902, is used for starting base current;
CR1902, located in Semiconductor Module
Al1901, provides the starting impedance,
and resistor R1902 is the base current
limiter for Q1901 and Q1902. The output
of the inverter, 36 volts 1475 Hz, is
applied to the primary of T1901 at ter-
minals 1 and 3. Power amplifier T1901
outputs provide voltages to drive the
power supply rectifiers.

3-195. DC POWER SUPPLY - AN/URC-9 and
-9A. Power Supply PP-2702/URC-9 provides
dc voltages for Receiver-Transmitter
RT-581( )/URC-9 of Radio Sets AN/URC-9
and -9A. The power supply makes use of
semiconduct diodes in a full-wave bridge
rectifier circuit configuration; also,
all of the output lines are fused for
overload protection. The following para-
graphs describe the dc power supplies

and power distribution.

3-196. Power Supply PP-2702/URC-9 pro-
vides dc operating voltages of +26.5
volts, +325 volts, +275 volts, +125
volts, and —-11 volts required by the re-
ceiver-transmitter. Althrough five dif-
ferent operating voltages are supplied,
the power supply uses only three semi-
conductor-diode, full-wave, bridge-
rectifier circuits to provide the volt-
ages. Refer to figure 5-106 during the
following discussion.
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3-197. +26.5-Volt DC Supply. The +26.5-
vdce supply consists of T1501 secondary
windings 7 and -8 and diodes CR1505
through CR1508 which are connected in a
conventional full wave bridge-rectifier
circuit. Overload protection is pro-
vided by RECT 26.4V fuse F1505., In addi-
tion to the +26.5-vdc unfiltered output,
a panel and indicator light output is
provided through DIMMER control R1506.
POWER indicator light DS1501 is illumina-
ted (red) when power switch S1503 is set
to on (up) position.

3-198. +325-Volt and +275-Volt DC Supply.
The +325-and +275-vdc supplies are fur-
nished by the same bridge-rectifier cir-
cuit, This circuit consists of T1501
secondary windings 5 and 6, full-wave
bridge~rectifier diodes CR1501 through
CR1504, and the +26.5-volt supply. The
bridge-rectifier develops approximately
300 volts; the negative output of this
circuit is connected to the positive out-
put of the +26.5~volt supply, thus plac-
ing the positive output of the 300 volt
rectifier at 325 volts above ground.

The output of the +325-volt supply is
filtered by choke-input filter L1501-
C1501 and L1502-C1502. Diode CR1513
provides suppression of transient signals
developed across L1502 when the radio set
is changed from transmit to receive. Re-
sistors R1501 through R1504 form a
bleeder network for the rectifier. - Over-
load protection for the +325-volt line

is provided by 325V B+ fuse F1504 (on
both transmit and receive). Resistor
R1505 reduces the +325 volt-output to
+275 volts in receive. Overload pro-
tection for the +275-volt line is pro-
vided by 325V B+ fuse F1507 (receive
only).

3-199. +125-Volt and -11-Volt DC Supply.
The +125-and -11-vdc supplies are fur-
nished by the same bridge-rectifier cir-
cuit. This circuit consists of T1502
secondary windings 5 and 6 and full-wave
bridge-rectifier diodes CR1509 through
CR1515. The +125-volt and -l1-volt out-
puts are filtered by double-section
choke-input filter L1503-C1504 and
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1.1504-C1505. Capacitors C1503 and C1506
resonate with choke coils L1503 and
11504, respectively, to present a high
impedance to the 120 Hz ripple. Resis-~
tor R1507 is the bleeder across the +125
volt output. The -11 volt output is ob-
tained from the junction of R1508 and
Zener diode CR1514. The Zener diode,
which has a range of -9.1 to -11 volts,
controls the -11 output. Overload pro-
tection is provided by +125V B+ fuse
F1506.

3-200. DC POWER SUPPLY - AN/URC-9Y.
Power Supply PP-4706/URC-9Y provides the
dc voltages for Receiver-Transmitter
RT-581/URC-9 of Radio Set AN/URC-9Y.

The power supply is comprised of regula-
tor input circuits, a frequency-control-
led dc to ac converter, and rectifier/
filter circuits. Operating from a 24-vdc
source, the power supply provides sepa-
rate outputs of 115 vac, +26.5 vde, -11
vde, +125 vde, +325 vdec, and +275 wvdc.

NOTE
Four different power supplies
are used in the radio set;
one is used with the radio
set bearing an A serial num-
ber prefix, and three are
used with the B serial num-
ber prefix. Refer to figures
5-101 through 5-104 which
illustrate and identify the
various power supplies.

3-201. Power transformer 2A5T1, a com-
ponent part of the dc to ac converter,
supplies the ac voltages which drive the
power supply rectifiers (see figure
3-11). The rectifiers in turn, provide
the following outputs: =11 volts and
+26,5 volts which are taken from across
respective full-wave rectifiers; +125
volts from a 100-volt full-wave bridge
rectifier in series with the +26.5-volt
supply; and +325 volts from a 200-volt
full-wave bridge rectifier in series
with the +125-volt supply. As shown in
figure 3-11, the +275-volt source is
taken from the +325-volt supply through
a voltage dropping resistor. (Refer to
paragraphs 3-175 and 3-180 for the
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description of the regulator input cir-
cuits and dc to ac converter circuits.)
The following paragraphs describe the
operation of the rectifier and filter
circuits.

3-202. -11 Volts DC. This supply is
derived from full-wave rectifier 2A5A3CR9
and 2A5A3CR10; the rectifier output, at

a -18-volt level, is applied to filter
transistors 2A5A4Q3 and 2A5A4Q8. Filter-—
ing is accomplished by the regulating
action of these transistors. The -18
volts is applied to 2A5A4Q3, the output
of which is =11 volts dc. Variations in
the output are fed back through zener
diode 2A5A4CR3 and the base of regulator
2A5A4Q8 which provides a compensating
bias for 2A5A4Q3.

3-203. +26.5 Volts DC. This supply is
derived from full-wave rectifiers 2A5CR3
and 2A5CR4 which are capacitively fil-
tered by 2A5A3C2.

3-204. +125 Volts DC. This supply is
derived from 100-volt bridge rectifiers
2A5A3CR5 through 2A5A3CR8, the output of
which is taken in series with the +26.5-
volt supply. The rectified output is
applied through a pi filter to three cas-
caded amplifier stages. The output of
the filter is taken through transistor
2A5A4Q2 which is sequentially driven by
2A5A4Q6 and 2A5A4Q7. The three transis-
tors function in the same manner as a
voltage regulator except that capacitor
2A5A4C3 acts as the voltage reference.
The capacitor is charged through zener
diode 2A5A4CR2 at the peak voltage input
of the combined dc and ripple voltage.

3-205, +325 Volts DC and +275 Volts DC.
This supply is derived from 200-volt
bridge rectifiers 2A5A3CR1 through
2A5A3CR4, the output of which is taken
in series with the +4+125-volt supply. The
rectified output is applied through a
filter and amplifier network that oper-
ates in the same manner as that described
in the previous paragraph.

3-206., DC POWER SUPPLY - AN/URC-9AY.
Power Supply PP-4706A/URC-9Y provides




the dc voltages for Receiver-Transmitter
RT-581/URC-9Y of Radio Set AN/URC-9AY.
The power supply is comprised of regula-
tor input circuits, frequency-controlled
dc to ac converters, and rectifier and
filter circuits. Operating from a 24-vdc
source, the power supply provides out-
puts of 115 vac, +26.5 vdc, +325 vdc,
+125 vdc, -11 vdc and -6.3 wvdc.

3-207. Power transformer T1901, a com-
ponent part of the dc to ac converter,
supplies the ac voltages that drive the
power supply rectifiers (see figure
3-12). The rectifiers, in turn, provide
-11 volts and +125 volts from a full-
wave bridge rectifier comprised of CR1910
through CR1913 and +325 volts from a
full-wave bridge rectifier comprised of
CR1906 through CR1909. The +275-volt
output is taken from the +325-volt sup-
ply through a voltage dropping resistor.
The -6.3-vdc supply, taken from recti-
fiers CR1914 through CR1917, provides
filament voltage for the receiver-trans-
mitter. (Refer to paragraphs 3-138
through 3-194 for the description of the
primary power circuits and dc to ac con-
verter circuits.) The following para-
graphs describe the operation of recti-
fier and filter circuits, (see figure
5-105.)

3-208. +26.5 Volts DC. The 26.5-volt
53-Hz output at terminals 6 and 7 of
power amplifier T1903 is rectified by
full-wave bridge rectifier CR1919

through CR1922, located in Semiconductor
Module A1901, to produce a +26,5~vdc sig-
nal. Resistor R1913 is a voltage divi-
der for panel lighting control, and fuse
F1907 protects the +26.5-vdc circuit
against overloads and shorts.

3-209. 4325 Volts DC and +275 Volts DC.
Terminals 4 and 5 of T1901 provide a 340
volts rems which is rectified by a full-
wave bridge comprised of CR1906 through
CR1909 in Filter Bias Module A1903 to
produce a +325-vdc output. Filtering is
accomplished by a pi filter network com-
prised of C1910 (in Resistor Capacitor
Module A1902), C1909, and L1901 (chassis-
mounted). Overload protection is
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provided by fuse ¥1904. Resistor R1915,
located in Filter Bias Module A1903 pro-
vides a high-voltage discharge path to
ground when power is removed. The +325
vdc is passed through a voltage dropping
resistor, R1916, located in module A1903,
to provide +275 vdc. Capacitor C1911,
located in Resistor and Capacitor Module
A1902, filters the +275 vdec, and fuse
F1905 protects the +275-vdc circuit.

3-210., 4125 Volts DC and -11 Volts DC.
Terminals 6 and 7 of power amplifier
T1901 provide 150 volts rms which is
rectified by a full-wave bridge, com-
prised of CR1910 through CR1913 in Fil-
ter Bias Module A1901, to provide +125
vde. Capacitors C1912, C1913, C1915, and
coil L1902 (in Power Supply Module A1904)
filter the rectified dc. Resistor R1917,
located in Filter Bias Module A1903,
functions as a bleeder resistor when
power is removed. The negative output

of the rectifier is passed through volt-
age dropping resistor R1918 to reduce

the negative voltage below the ground
reference level. A zener diode, CR1918,
maintains the negative level at -11 vdc.
Both the +125 vde and -1l-vdc circuits
are protected by fuse F1906.

3-211. =-6.3 Volts DC. Terminals 7 and
8 of power amplifier T1901 provide 8.5
volts rms which is rectified by a full-
wave bridge, comprised of CR1914 through
CR1917, to provide =-6.3 vdc for filament
voltage. The output of the bridge rec-
tifier is filtered by L1903 and C1903.
Capacitor C1903, located in Resistor

and Capacitor Module Al1902, is connected
in parallel with R1920 which serves as

a bleeder resistor when power 1is removed.

3-212. DC POWER DISTRIBUTION - RECEIVE.
The dc power distribution for the re-
ceive function of Radio Set AN/URC-9( )
is illustrated in figure 5-99. The power
supply outputs are coupled to J1401-P1

of Receiver-Transmitter RT-581( )/URC-9.
(The +325-vdc line is not used on re-
ceive.)

3-213. +275-Volt DC Distribution. The
+275 vde from pin G of P1 is routed
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through line filter FL6 to meter M701 on
the front panel and voltage-divider re-
sistors R813, R814, and R816 in the Audio
Amplifier and Modulator. From the top
of this voltage divider, the +275 vdc is
applied to the parallel-connected plates
of audio and modulator driver V804 and

to the plates of audio output amplifiers
V805 through V808.

3-214, Since t/r relay K802 is deener-
gized on receive, the +275 vdc is applied
through normally closed contacts 12 and
13 directly to the plate of broadband
cathode follower V802A, and through nor-
mally closed contacts 2 and 3 of work
relay K1 (energized during channeling)

to voltage~divider resistors R806

through R808 in squelch dc amplifier
Vv801l. The voltage on the plate of V801lA
and on the grid of V801B is obtained

from the voltage divider through resistor
R809; the voltage on the plate of V801B
is obtained through the solenoid of
squelch relay K801.

3-215. The dc voltage at the junction
of +275 voltage-divider resistors R813
and R814 is applied as a delayed bias to
the if and rf avc gates in the Third IF
Amplifier. The dc voltage at the junc-
tion of voltage-divider resistors R81l4
and R816 biases the S+N/N squelch dis-
criminator in the Audio Amplifier and
Modulator.

3-216. +125-Volt DC Distribution. The
4125 vde from pin E of Pl is routed
through line filter FL5 to voltage-.
divider resistors R616, R617, and R618
in the Relay-Filter. From the top of
the voltage divider, the +125 vdc is
coupled through resistor R607 as B+ for
the plate of first receive mixer V104
in the RF and PA Amplifier. The +125
vde is coupled directly from the top

of the voltage divider to the following:
meter M701 on the front panel; the
cathode of compression rectifier V802B,
and the screens of audio output ampli-
fiers V805 through V808 in the Audio
Amplifier and Modulator; through con-
tacts 4 and 5 of work relay K1 (ener-
gized during channeling) to the S+N/N

3-54

squelch discriminator in the Audio
Amplifier and Modulator; the plates of
first oscillator-multiplier V201 and
injection amplifiers V203 through V205,
and the plate and screen of frequency
tripler V202 in the FMO; the plates of
rf amplifiers V102 and V103 in the RF
and PA Amplifier; the plates and screens
of if amplifiers V301 and V302, and the
plates of second oscillator V305 in the
First IF Amplifier; the plate of third
receive mixer V401lA, and the plate of
third oscillator V401B in the Second IF
Amplifier; and to the plate and screen
of audio amplifier V504 in the Third

IF Amplifier.

3-217. The +125 vdc is coupled from the
top of voltage divider R616, R617, and
R618 in the Relay-Filter through normally
closed (on receive) contacts 18 and 19

of t/r relay K602 as B+ for the plates
and screens of if amplifier V501 through
V503 in the Third IF Amplifier. The

same +125~volt line also applies B+ to
the plate and screen of second receive
mixer V303 in the First IF Amplifier;:
this signal path is through line filter
FL403, resistor R401, feedthrough capa-
citor C406, and impedance network Z401

in the Second IF Amplifier. The dc volt-
age at the junction of voltage-divider
resistors R616 and R617 is applied as B+
to the plate and screen of V803 in the
Audio Amplifier and Modulator.

3-218. =11-Volt DC Distribution. The
=11 vdc from pin J of Pl is routed
through line filter FL13 to meter M701
on the front panel and is used as a bias
voltage for the control grids of audio
output amplifiers V805 through V808 in
the Audio Amplifier and Modulator. The
-11 vdc is also applied directly to the
control grid of transmit power amplifier
V106; this circuit, however, is not
shown since it is not used during the
receive function.

3-219.  +26.5-Volt DC Distribution. The
+26.5 vdc from pin P of P1 is routed
through line filter FL1 to meter M701
on the front panel and is used as an
energizing voltage for broadband relay




K803 in the Audio Amplifier and Modula-
tor. Relay K803 is energized by setting
PLAIN-BROADBAND switch S1401 (on the
equipment case) to the PLAIN position.

3-220. DC POWER DISTRIBUTION - TRANSMIT.
The dc power distribution for the trans-
mit function of Radio Set AN/URC-9( )

is illustrated in figure 5-100. The
power supply outputs are coupled to
J1401-P1 of Receiver-Transmitter RT-

581( )/URC-9. (The #275 vdc output is
not used on transmit.)

3-221. +325-Volt DC Distribution. The
+325 vde from pin C of Pl is routed from
line filter FL3 through contacts 7 and

8 (closed on transmit) of t/r relay K602
to voltage-divider resistors R601, R602,
and R603 in the Relay-Filter and through
contacts 13 and 14 (closed on transmit)
of t/r relay K802 to voltage-divider re-
sistors R813, R814, and R816 in the Audio
Amplifier and Modulator. The +325 volts
across voltage divider R813, R814, and
R816 is applied to meter M701 on the
front panel. On transmit, closed con-
tacts 13 and 14 of t/r relay K802 by-
pass fuse F1507 and resistor R1505 of
the +275-vdc line. Front panel meter
M701 indicates +275 vdc until the equip-
ment is keyed to transmit; it then in-
dicates +325 vdc.

3-222. The +325 volts across voltage
divider R813, R814, and R816 is applied
as B+ to the parallel-connected plate
of audio and modulator driver V804, and
to the plates of audio output amplifiers
V805 through V808, Audio-modulated
+325 vde is coupled as B+ from the pri-
mary of transformer T802 as follows:
from terminal 1 of T802 through meter-
shunt resistor R706 of the Front Panel
Assembly to the plate of transmit power
amplifier V106 in the RF and PA Ampli-
fier; and from terminal 2 of T802
through contacts 3 and 4 (closed on
transmit) of high-voltage relay K2 and
R606 in the Relay-Filter to the plate
of transmit driver V105 in the RF and
PA Amplifier.
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3-223, Voltages from the voltage divi-
der are also applied as delayed bias to
the if and rf avc gates in the Third IF
Amplifier and to the S+N/N squelch dis-
criminator and the squelch dc amplifier
in the Audio Amplifier and Modulator;
these circuits, however, are not shown
since they are not used during the trans-
mit function.

3-224, Voltage divider R601, R602, and
R603 in the Relay-Filter is connected
between the +325 and +125-vdc power sup-
plies. The voltage at the wiper arm of
potentiometer R602 is modulated through
C601 and applied as B+ to the screen
grid of transmit power amplifier V106

in the RF and PA Amplifier.

3-225. +125-Volt DC Distribution. The
+125 vdc from pin E of Pl is routed
through line filter FL5 to the Relay-
Filter, where it is applied directly
across voltage-divider resistors R616,
R617, and R618, and through contacts 19
and 20 (closed on transmit) of t/r relay
K602 across voltage-divider resistors
R601, R602, and R603. Since R601 is
returned to +325 volts, voltage divider
R601, R602, and R603 provides a voltage
of less then +325 volts but greater than
+125 volts. (The distribution of the

dc voltage from the wiper arm of poten-
tiometer R602 is described in the pre-
ceding paragraph). From the bottom of
R603, the +125 vdc is applied as B+ to
the plate of second transmit mixer V1Ol
in the RF and PA Amplifier and to the
plate and screen of first transmit mixer
V304 in the First IF Amplifier.

3-226. From the top of voltage-divider
resistors R616, R617, and R618, the +125
vde is coupled directly to the following:
meter M701 on the front panel; the plates
of first oscillator-multiplier V201 and
injection amplifiers V203 through V205,
and the plate and screen of frequency
tripler V202 in the FMOs, the plates of
rf amplifiers V102 and V103 in the RF
and PA Amplifier; the plates and the
screens of if amplifiers V301l and V302
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and the plates of second oscillator V305
in the First IF Amplifier; the plate of
transmit buffer amplifier V401A and the
plate of third oscillator V401B in the
Second IF Amplifier; and to the cathode
of compression rectifier V802B and the
screens of audio output amplifiers V805
through V808 in the Audio Amplifier and
Modulator. This +125-vdc line is also
connected to the plate and screen of
audio amplifier V504 in the Third IF
Amplifier; this circuit, however, is
not shown in figure 5-100 since it is
not used during the transmit function.

3-227. The +125 vdc is coupled from the
top of voltage divider R616, R617, and

- R618 in the Relay-Filter through con-
tacts 4 and 5 (closed on transmit) of
t/r relay K602 as B+ for transmit rf
amplifier V104 in the rf and PA Ampli-
fier. The dc voltage at the junction of
voltage-divider resistors R616 and R617
is applied as B+ to the plate and screen
of audio amplifier V803 in the Audio
Amplifier and Modulator.

3-228. -11-Volt DC Distribution. The
-11 vdc from pin J of P1 is routed
.through line filter FL13 to meter M701
on the front panel; to the control grid
of transmit power amplifier V106 in the
RF and PA Amplifier, as bias; and to the
Relay-Filter, where it is further dis-
tributed throughout the equipment.

3-229. From the Relay-Filter, the -11
vdc is applied as bias directly to the
control grids of audio output amplifiers
V805 through V808 in the Audio Amplifier
and Modulator. The -~11 wvdc is also
routed through Relay-Filter resistor
R611 and the microphone transformer T601,
front panel MODE switch S702A (in NOR
and RETRANS), and line filter FL702 to
the MIKE jacks on the front panel. When
the MODE switch is in the TONE position,
the —-11-vdc supply provides power for
the 1-kHz tone generator. The -11 vdc
is further routed to the remote micro-
phone through line filter FL16 and pin

Z of P1-J1401. 1In addition, the -11 vdec
is applied through resistor R614 as the
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energizing voltage for t/r control relay
K601 in the Relay-Filter.

3-230. +26.5-Volt DC Distribution.

The +26.5 vde from pin P of Pl is

routed through line filter FL1 to meter
M701 on the front panel and is used as
the energizing voltage for all relays
(except K601 and K801) in the RT-581( )/
URC-9. The +26.5 vdc is applied to the
solenoids of autopositioner relays
K1201, K1202, K1203, and K1204 of the
Frequency Selector (see figure 5-120

or 5-121), and through contacts 3 and 4
of these relays (closed during channel
switching) to energize .tuning motor B1201
and work relay Kl. The same +26.5 volts
is also applied as the energizing volt-
age for broadband relay K803 in the
Audio Amplifier and Modulator; K803 is
energized by setting PLAIN-BROADBAND
switch S1401 (at the rear of the equip-
ment case) to the PLAIN position. (For
AN/URC-9A only, +26.5 vac is applied
through contacts 3 and 5 of K1204 to the
solenoid of K402 in the Second IF Ampli-
fier when not channeling.) The +26.5
vdc is applied directly to the coil of
duplex relay K603 in the Relay-Filter;
K603 is energized through the microphone
ground when the equipment is in the
retransmit position.

3-231. When t/r control relay K601 in
the Relay-Filter is energized, contacts
3 and 8 close and apply +26.5 vde to the
solenoids of the following relays: t/r
relay K602 in the Relay-Filter; high
voltage relay K2 and t/r relay K802 in
the Audio Amplifier and Modulator; t/r
relay K401 in the Second IF Amplifier;
and antenna relay K101 and injection
relay K102 in the RF and PA Amplifier.
In addition, contacts 3 and 8 of relay
K601 apply +26.5 vdc to the Broadband
Sidetone Amplifier.

3-232. FREQUENCY SELECTION.

NQTE
All references to Radio Set AN/
URC-9 are applicable to Radio
Set AN/URC-9A, AN/URC-9Y, and
AN/URC-9AY, except where noted.




NOTE
Frequencies in the following
descriptions are applicable
to AN/URC-9A; frequencies
for AN/URC-9, -9Y, and -9AY
are the same, less the hun—-
dredths position.

3-233. FREQUENCY ' CONVERSION. Frequency
conversions during receive and transmit
functions are described under the receive
and transmit function headings in the
preceding paragraphs. The following sum-
mary of frequency conversion require-
ments is presented as an introduction

to the frequency selection descriptions
in the subsequent paragraphs. Refer to
figure 3-13 during the following discus-
sion.

3-234., When operating in the receive
condition, the uhf signal (225.00 to
399,95 MHz) received at the antenna is
applied to rf amplifiers V102 and V103
in the RF and PA Amplifier. These ampli-
fiers are tuned in 0.1-MHz steps to fre-
quencies in the 225.00 to 399.95-MHz
range. . The FMO is tuned in 10-MHz steps
in the frequency range of 200 to 370
MHz. Both the received and FMO frequen-
cies -are mixed in V104 to produce the
first if in the range of 20.00 to 29.95
MHz.

3-235. The if amplifiers, V301 and V302
are tuned to one of 100 frequencies (be-
tween 20.00 and 29.95 MHz) spaced 0.1
MHz apart. Second oscillator V305 in
the First IF Amplifier generates ome of
ten frequencies in the range of 17 to

26 MHz. These frequencies are then mixed
in second receive m. ~r V303 with the
output of the if amp.ifiers (20.00 to
29,95 MHz) to produce the second if in
the range of 3.00 to 3.95 MHz,

3-236. For Radio Set AN/URC-9A, the
Second IF Amplifier is tuned to one of

10 steps spaced 0.1 MHz apart. The hun-
dredths relay K402 selects one of 2 cry-
stals at each step, for a total of 20
available frequencies. Third oscillator
V401B generates one of twenty frequencies
in the 3.50 to 3.95-MHz range and 3.00
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to 3.45-MHz range. When the second if
frequency is between 3.00 and 3.45 MHz,
V401B operates between 3.50 to 3.95 MHz
to produce the third if of 500 kHz.
When the second if is between 3.50 to
3.95 MHz, V401B operates between 3.00
to 3.45 MHz to produce the third if of
500 kHz.

3-237. TFor Radio Sets AN/URC-9, -9Y,
and -9AY, the Second IF Amplifier is
tuned to one of ten frequencies spaced
0.1 MHz apart. (See figure 3-14.)
Third oscillator V401B generates one of
ten frequencies in the 3.5 to 3.9-MHz
range, and 3.0 to 3.4-MHz range. When
the second if is between 3.0 and 3.4 MHz,
V401B operates between 3.5 and 3.9 MHz
to produce the third if of 500 kHz; and
when the second if is between 3.5 and
3.9 MHz, V401B operates between 3.0 and
3.9 MHz.

NOTE
During the following discussion,
refer to figure 3-13 for Radio
Set AN/URC-9A and to figure 3-14
for Radio Sets AN/URC-9, -9Y,
and -9AY.

3-238. For explanatory purposes, assume
the receiver is tuned to 271.75 MHz.
Since this frequency falls within 270.00
to 279.95-MHz range, the FMO crystal fre-
quency is 41.66666 MHz and the FMO injec-
tion frequency is 250 MHz. The FMO gen-—
erates the 250-MHz signal by multiplying
the 41.66666 MHz crystal frequency by

six (doubled in first oscillator-multi-
plier V201 and tripled in frequency trip-
ler V202). The FMO injection frequency
is applied to first receive mixer V104

in the RF and PA Amplifier where it is
mixed with the incoming 271.75-MHz sig-
nal resulting in a first if of 21.75-MHz.
Since this frequency falls in the 21.00
to 21.95-MHz range, the first if crystal
frequency is 18 MHz. The 21.75-MHz and
18-MHz signals are applied to second re-
ceive mixer V303 in the First IF Ampli-
fier which produces the second if of

3.75 MHz. This signal is coupled through
a 3.00 to 3.95-MHz bandpass filter to
third receiver mixer V401A in the second
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IF Amplifier. In V401A, the 3.75-MHz
signal is mixed with the 3.25-MHz second
if crystal frequency to produce a 500-
kHz if signal. This signal is then cou-
pled through the 500-kHz if filter to
the Third IF Amplifier.

3-239. At transmit, the operating fre-
quency is obtained by generating low ra-
dio frequency and then hetrodyning it to
the uhf operating frequency. In the
hetrodyning process, all circuits except
V401B of the Second IF Amplifier operate
on the same frequency for transmit as
for receive; the latter oscillator is
shifted 500 kHz so that the transmit
channel frequency is the same as receive.
Thus, when the equipment is keyed to
transmit, third oscillator V401B is
switched from 3.25 to 3.75-MHz. This
frequency is amplified and mixed in
first transmit mixer V304 with-an 18-MHz -
signal generated in the First IF Ampli-
fier. The resulting 21.75-MHz signal is
then amplified and routed to the RF and
PA Amplifier where it is mixed in second
transmit mixer V101 with a 250-MHz sig-
nal injection from the FMO. The result-
ant 271.75-MHz signal is then amplified
and applied to the antenna for transmis-
sion.

3-240, ELECTROMECHANICAL TUNING ELE-
MENTS. (Figure 5-121 for AN/URC-9A;
Figure 5-120 for AN/URC-9, -9Y, and
-9AY.) The frequency-conversion circuits
are automatically tuned by electromech-
anical units called autopositioners.

The autopositioner is a motor-driven,
electrically controlled mechanism that
comprises a motor and its gear-reduction
train, a slip clutch that drives a rotat-
ing shaft fastened to a notched stop
wheel (detent wheel), and a relay which
controls a pawl for the stop wheel and
also starts and stops the motor.

3-241. The control system for the auto-
positioner consists of the front panel
selection switches and electrically simi-
lar seeking switches that are driven by
the autopositioner shaft. The control
system is the open-circuit-seeking type.
Whenever the control and seeking switches
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are not set to the same physical posi-
tion, the autopositioner energizes and
drives its shaft to the proper position,
at which point a pawl drops into a notch
in the stop wheel and opens the motor
control contacts.

3-242., All positioning assemblies, con-
sisting of relay, notched stop wheel,
and pawl, are adjusted to prevent open-
ing of the contact supplying power to
the motor unless the pawl is in a notch
in the stop wheel. The tuning motor,
B1201, drives the four autopositioners
through slip clutches which permit the
motor to run without damage to the gear
train when any or all of the autoposi-
tioners are at rest.

3-243. The four autopositioners are
part of the Frequency Selector (see fig-

‘ures 5-63 through 5-79) and are control-

led by the front panel CHAN SEL switch.
The following can be selected with the
CHAN SEL switch: any one of 19 preset
channels; REMOTE PRESET, which allows
control of the 19 preset channels from

a remote equipment; and MANUAL, which
allows any one of the available frequen-
cies (i.e. 3500 for AN/URC-9A and 1750
for AN/URC-9, -9Y, and -9AY) to be selec-
ted by the MANUAL FREQUENCY switches.

3-244, The shafts of the autopositioners
are driven by tuning motor B1201. The
three autopositioner output shafts asso-
ciated with relays K1201, K1202, and
K1203 correspond to the positions of

the MANUAL FREQUENCY TENS AND UNITS
switches, and to the 0.1 MHz increments
of the TENTHS (or TENTHS-HUNDREDTHS)
switch. For the AN/URC-9A only, the 0.05
MHz increments of the TENTHS-HUNDREDTHS
switch are represented by electrical sig-
nals, rather than shaft positions. The
10~-MHz shaft rotates in 18 incremental -
steps with each increment representing

10 MHz; the 1-MHz shaft rotates in 10
incremental steps with each increment
representing 1 MHz; and the 0.1-MHz

shaft also rotates in 10 incremental
steps, with each increment representing
0.1 MHz. The Frequency Selector combines
the 0.1-MHz and 1-MHz shaft positions




—————

RF AND PA AMPLIFIER

Fe———pm——————y

-

NAVELEX 0967-439-0010

FIRST IF AM

PLIFIER

SECOND

IF AMPLIFIER

! THiRD RECEIVE
MIXER AND
TRANSMIT

BUFFER ANPL |

vaola ‘}

1L

THIRD
OSCILLATOR
V40iB

8

—

4+
3

> 0
i

-

' 500 KC OUTPUT

TO 500 «C IF
FILTER
FLIOI

-

ka0l *
T/R ]

4 K402 |
HUNDREDTHS

Al
i

L 4265vDC
ON TRANSMIT

FREQUENCY

I To
] SELECTOR

RECEIVE TRANSMIT
3.50 3.55 3.00 3.05
3.60 3.65 3.10 3.15
3.70 3.75 3.20 3.25
3.80 3.85 3.30 3.35
3.90 3.95 3.40 3.45
300 | 3.05 3.50 3.55
3.10 3.15 3.60 3.65
3.20 3.25 3.70 3.75
3.30 3.35 3.80 3.85
3.40 3.45 3.90 3.95

2ND IF CRYSTAL FREQ

{MC) (REPEATS FOR

EACH I{MC OF FIRST IF)

225.00-399.95MC | 1 ‘3 ’ -— — - — - -—
| e * v : 1 — -
1
! SECOND RF AMPLIFIERS F”:QS];EF;EACSEVE I IF AMPLIFIERS I SECOND | BAND PASS
: TRANSMIT vi02,Vv103 N \ RECEIVE
+26.5 vo% VIXER e 50 TO 399.95MC TRANSMIT o e b V3O, V302 e owm MIXER b o FILTER
o V01 ) ' RF AMPL 20.00 TO 29.95MC V303 30070 3.95MC
TRANSMIT vIO4
Lxior !
T ANT f ! t
i 1 L_——‘ i | |
: ] . ' ] . i
L - et - i ! i |
i i i
: [} —“J——\ 4
TRANSMIT 3 [ i FIRST L— = m— !
SECOND
POWER | 1 TRANSMIT
AMPLIFIER @ - o - I § MIXER 0SCILLATOR
1 V106 +26.5 vOC i v30a v3os !
| ON 8 7 | |
TRANSMIT e ol i Y \ |
- 1
K102 ! 1
N = 6 1 L SECOND
T - - IF AMPL
__ . - _ o FREQ (MC)
(REP. FOR
8 EACH I MC
IST IF OF IST IF)
- - - -- - IST IF AMPL CRYSTAL 30
i FREQ (MC) FREQ (MC) :
FREQUENCY - FMO Fuo ' (REPEATS (REPEATS ' | 3%
MULTIPLIER FREQ (MC) INJECTION || CRYSTAL 1 FOR EACH FOR EACH 1 | 33
, OSCILLATOR FREQ (MC) || FREQ (MC) 10 MC OF RF) 10 MC) 34
NOTES 225.00-229.95 200.0 33.33333 1 20.00-20.95 17 i
A LEGEND 230.00~239.95 210.0 35.00000 i 21.00-21.95 18 37
240.00-249.95 220.0 36.66666 22.00-22.95 19
= ~ = = TRANSMIT SIGNAL PATH 250.00-259.95 230.0 38.33333 23.00-23.95 20 i'g
= === RECEIVE SIGNAL PATH 260.00-269.95 240.0 40.00000 24.00-24.95 21 :
270.00-279.95 250.0 41.66666 25.00-25.95 22
eme—rwe—— TRANSMIT AND RECEIVE SIGNAL PATH 1 280.00-289.95 260.0 4333333 ¥ 26.00-26.95 23
AUXILIARY OR CONTROL SIGNAL PATH ' 290.00-299.95 270.0 45.00000 . 27.00-27.95 24 | 1
300.00-309.95 280.0 LINTERN 28.00-28.95 25 1 i
______ MECHMANICAL LINKAGE 310.00-319.95 290.0 3222222 1 29.00-29.95 26
B. RELAYS ARE SHOWN IN DE~ENERGIZED POSITION 320.00-329.95 300.0 33.33333 '
330.00-339.95 310.0 34.44444
I OSCILLATOR-MULTIPLIER V20i DOUBLES WHEN 348-00:349432 320.0 35.55555
OPERATING FREQUENCY IS BELOW 300 MC AND 320'88-323'95 338‘8 3606068
TRIPLES WHEN OPERATING FREQUENCY IS ABOVE 300 MC 370.00-379.95 3500 3588888
| 380.00-389.95 360.0 40.00000
390.00-399.95 370.0 PYREEEE
1
REFERENCE: ) g i
PARAGRAPH 3-233 18T, 2ND, 3RD I
INJECTION
AMPLIFIERS

v203,v204,v205

t

FIRST
FREQUENCY OSCILLATOR-
& MULTIPLIER
TRIPLER
V202 2X OR 3X
V201

SEE NOTE 2

TABLE OF TYPICAL OPERATING

FREQUENCIES (IN MC}

| | SIGNAL FREQUENCY
1 | FMO

FIRST IF FREQUENCY

SECOND IF FREQUENCY

THIRD IF FREQUENCY

INJECTION FREQUENCY
FMO CRYSTAL FREQUENCY

SECOND OSCILLATOR AND CRYSTAL FREQUENCY

THIRD OSCILLATOR AND CRYSTAL FREQUENCY

1
RECEIVE | TRANSMIT
271.75 271.75
250.00 250.00
41.6666 41,6666
21.75 21.75
18.00 18.00
3.75 3.75
3.25 3.75
Q.500 e

Figure 3-13.

Radio Set AN/URC-9A Frequency Conversion

System, Functional Block Diagram
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- - - - -
RF AND PA AMPLIFIER
re——=bm=—==———q FIRST IF AMPLIFIER SECOND IF AMPLIFIER
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SEENOTE 1 | 1 ‘fz  J 4 .
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! ) [] . 1 . I
' 1 - o i i i i
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1 1
[ ]
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POWER : S ! . Ranemr  [@17 =1 secowo THIRD
AMPLIFIER @ - o - ) WIXER OSCILLATOR OSCILLATOR ;
| VIO6 +26.5 VD¢ , i V304 ¢ 1 V305 : ' . V4018 ,
] ¢ 8
TRANSMIT P (e e o ] 3 | ! +26.5 VOC
Kio2 | ' ® $:AN
SMIT
INg = ' 6 SECOND 2 K401
L ] e - -
v iIF AMPL T/R
- -- -- - - FREQ (MC) rs ‘—13 =
{REP. FOR -
L EACH IMC | | 1
18T 1F OF IST IF) RECEIVE TRANSMIT \
- - == - IST IF AMPL CRYSTAL
3.0 3.5 3.0
FREQ (MC) FREQ (MC) |
FREQUENCY RF AMPL FMO FMO ' (REPEATS (REPEATS ' | 3 38 3
3 MULTIPLIER FREQ (MC) || 'NJECTION [ CRYSTAL ' FOR EACH FOR EACH I 33 38 35
s OSCILLATOR FREQ (MC) || FREQ (MC) 10 MC OF RF) 10 MC) ! 3.4 39 34
NOTES 225.0-229.9 200.0 33.33333 1 20.0-20.9 17 3.5 3.0 35
A. LEGEND 230.0-239.9 210.0 35.00000 q 21.0-21.9 i8 :3 gzn gs
240.0-249.9 220.0 36.66666 22.0-22.9 19 - : -
«= = == = TRANSMIT SIGNAL PATH 250.0-259.9 230.0 3833333 23.0-23.9 20 3.8 3.3 3.8
=m === RECEIVE SIGNAL PATH 260.0-269.9 240.0 40.00000 24.0-24.9 21 3.9 3.4 3.9 .
270.0-279.9 250.0 4166666 25.0-25.9 22 2ND IF CRYSTAL FREQ
e TRANSMIT AND RECEIVE SIGNAL PATH . 280.0-289.9 260.0 4333333 . 26.0-26.9 23 (MC) (REPEATS FOR '
AUXILIARY OR CONTROL SIGNAL PATH ' ggg-g-gggS g;g-g ;?-????? ' 27.0-27.9 24 | | EACH | MC OF FIRST IF)
.0-309.9 . . 28.0-28.9 25 i '
------ MECHANICAL LINKAGE 310.0-319.9 290.0 3222222 ' 29.0-29.9 26
8. RELAYS ARE SHOWN IN DE—ENERGIZED POSITION 320.0-329.9 300.0 33.33333 '
330.0-339.9 310.0 34.44444
1. OSCILLATOR-MULTIPLIER V20! DOUBLES WHEN 340.0-3499 320.0 35 55555
OPERATING FREQUENCY 1S BELOW 300 MC AND 350.0-359.9 330.0 36.66666
TRIPLES WHEN OPERATING FREQUENCY |S ABOVE 300 MC 360.0-369.9 340.0 37.77777 - - - — - -
370.0-379.9 350.0 3888886 :
REFERENCE: I R 380.0-389.9 360.0 40.00000
PARAGRAPH 3-27 390.0-399.9 370.0 arainti
! [ !
ST, 2ND, 3RD |
INJECTION
AMPLIFIERS
V203,V204,V205
TABLE OF TYPICAL OPERATING
| f FREQUENCIES (IN MC)
FIRST RECEIVE | TRANSMIT
| FREQUENCY OSCILLATOR- i SIGNAL FREQUENCY 271.7 27 .7
TRIPLER MULTIPLIER ! FIRST INJECTION FREQUENCY 250.0 250.0
V202 [ "2X OR 3X FIRST CRYSTAL FREQUENCY 41.6666 | 41.6666
vaoi FIRST IF FREQUENCY 21.7 21.7
SEE NOTE 2 SECOND INJECTION AND CRYSTAL FREQUENCY | 18.0 18.0
SECOND IF FREQUENCY 3.7 3.7
THIRD INJECTION AND CRYSTAL FREQUENCY 3.2 37
- - - - - - THIRD IF FREQUENCY 0.500 —

Figure 3-14. Radio Set AN/URC-9, -9Y, -9AY, Frequency
Conversion System, Functional Block Diagram
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to obtain 100 incremental steps, each of
which represents 0.1 MHz. By combining
the outputs of the 10-MHz, 1-MHz, and
0.1-MHz shafts, 1750 incremental steps,
each representing 0.1 MHz, are obtained.

3-245. The 0.1-MHz shaft tunes V401A
and B in the Second IF Amplifier (Fig
5-113 or 5-114) in 10 increments of 0.1
MHz each. Crystal selection in the Se-
cond IF Amplifier of the AN/URC-9A de-
pends on both the 0.1-MHz shaft position
(for the 0.1 MHz increment) and an elec-
trical signal (for the 0.05 MHz incre-
ment). For AN/URC-9, -9Y, and -9AY,
crystal selection is dependent only on
shaft position. The 10-MHz shaft tunes
second oscillator V305 and first trans-
mit mixer V304 in the First IF Amplifier
(see figure 5-112) in 10 increments of

1 MHz each; the 0.1-MHz shaft tunes if
amplifiers V301 and V302 and second re-
ceive mixer V303 in the First IF Ampli-
fier in 100 increments of 0.1 MHz each.
The 10 -MHz shaft selects one of 18 cry-
stal and tunes the circuits in the FMO
(see figure 5-111) in 18 increments of
10 MHz each. The RF and PA Amplifier

is tuned in 1750 increments of 0.1 MHz
each by a combination of 10-MHz, 1 -MHz
and 0.1-MHz shafts (see figure 5-110).
The tuned circuits of the RF and PA,
First IF, and Second IF Amplifiers are
tuned by the frequency selection system
to the nearest 0.1 MHz increment of
their operating frequency.

3-246. The fourth autopositioner is
associated with channel selector relay
K1204. This autopositioner converts

the 5~wire channel information presented
to local-seeking switch 81205 (or remote-—
seeking switch S1206) into mechanical
rotation and positions the memory drum

to the selected channel. The memory
drum, in turn, supplies a ground or no-
ground condition, as required, to the
autopositioner associated with frequency-
selection relays K1201, K1202, and K1203,
Thus, the frequency-selection circuits

* convert the channel information into

the frequency preset on the memory drum
and position the shafts to the frequency
that corresponds to the channel selected.

NAVELEX 0967-439-0010

3-247, TFREQUENCY SELECTOR. (Figure
5-121 for AN/URC-9A; Figure 5-120 for
AN/URC-9, -9Y, and -9AY.) The Frequency
Selector provides automatic channel se-
lection on 19 preset channels which may
be selected locally:or from Radio Set
Control C-2383/URC-9. 1In addition, the
Frequency Selector provides for local
manual frequency selection.

3-248, General. Information is elec~-
trically transferred from a channel-
selector switch to the autopositioners

at the Frequency Selector where it is
converted to mechanical tuning informa-
tion for the various oscillators and
amplifiers in the radio set. Five ac-
curately positioned tuning shafts, driven
by the frequency~-selector autopositioners,
automatically tune the radio set to the .
desired frequency. This process requires
from 1 to 5 seconds, the exact time de-
pending upon the sequence of selection.

3-249, The autopositioners always ro-
tate in the same direction, from a high
to a lower frequency position. The chan-~
nel selector autopositioner always ro-
tates from a low-numbered channel to a
higher-numbered channel. For this rea-
son, tuning from a lower to a higher fre-
quency takes longer than tuning in the
opposite direction. Also, tuning from

a higher numbered channel to a lower-
numbered channel takes longer than when
tuning in.the opposite direction.

3-250. Local Preset Channel Selection.
(Figure 5-121 for AN/URC-9A; Figure 5-120
for AN/URC-9, -9Y, and -9AY.) Any one
of 19 preset channels can be selected by
CHAN SEL switch S705. When the CHAN SEL
switch is rotated, terminal 2 of channel
selector autopositioner relay K1204 is
grounded through the contacts of S705C
(upper section), local-seeking switch
$1205, and S705B. When energized, K1204
opens the circuit to autopositioner
relays K1201, K1202, and K1203; applies
+26.5 vdc to tuning motor B1201; and
lifts the pawl from the notched stop
wheel associated with K1204, thus per-
mitting motor B1l201 to rotate. The
+26.5 vdc is also applied to the coil of
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work relay Kl which energizes to disable
the key line.

3-251. Motor B1201 drives the channel
indicator dial, preset memory drum, and
local and remote-seeking switches $1205
and S1206, respectively, through a slip
clutch. Although the motor is physical-
ly connected to the 10-MHz, 1 -MHz, and
0.1-MHz autopositioner notches stop
wheels through the slip clutch, these
wheels do not turn at this time because
they are locked by pawls controlled by
relays K1201, K1202, and K1203.

3-252. Local-seeking switch S1205,
which is ganged to the memory drum,
turns until the rotor finds the one posi-
tion that opens the ground path to ter-
minal 2 of K1204. When S1205 reaches
this position, K1204 deenergizes and
drops the pawl into a notch of the step
wheel preventing further rotation of the
channel indicator dial, preset memory
drum, and local and remote-seeking
switches. The memory drum is now posi-
tioned to the desired channel. When
K1204 deenergizes, contacts 2 and 4 open
and contacts 3 and 5 close; the +26.5
vdc is thus switched from the tuning
motor to the coils of the autopositioned
relays. Due to the applied voltage
through contacts 3 and 4 of either K1201,
K1202, or K1203, work relay Kl remains
energized and the motor continues to
rotate until the tuning sequence is com-
pleted.

3-253. Remote Preset Channel Selection.
(Figure 5-121 for AN/URC-9A; Figure
5-120 for AN/URC-9, -9Y, and -9AY.) Any
one of the 19 preset channels can be
selected remotely from Radio Set Control
C-2383/URC-9 (see figure 5-122). Remote
control is established when CHAN SEL
switch S705 of the radio set is set to
REMOTE PRESET. Channel selection is
accomplished by positioning the CHAN SEL
switch of the C-2383/URC-9 to the de-
sired preset channel. When the AN/
URC-9( ) CHAN SEL switch is set to REMOTE
PRESET, terminal 2 of channel-selector
autopositioner relay K1204 is grounded
through the normally open contacts of
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S705C (upper section), remote-—seeking
switch 81206, and the CHAN SEL switch
of the C-2383/URC-9.

NOTE
The C-2383/URC-9 CHAN SEL
switch is similar to S705B
of the AN/URC-9( ).

Remote channel selection is then the
same as described for local preset chan-
nel selection, except that remote-
seeking switch 81206 is used in place

of local-seeking switch S1205. (Refer
to paragraph 3-254.)

3-254. Automatic Frequency Selection.
(Figure 5-121 for AN/URC-9A; Figure
5-120 for AN/URC-9, -9Y, and -9AY.)

The 19 channel frequencies are preset
on the direct-reading memory drum which
is acessible through the door in the
front panel. Five pins, which open or
close selected switch contacts, must be
positioned for each preset channel on
Radio Set AN/URC-9A. (Radio Sets AN/
URC-9, -9Y and -9AY have only four pins
for presetting channel frequencies.)
Reference numbers -adjacent to the pin
tracks indicate the preset channel fre-
quency.

NOTE
Frequencies in the following
description are for AN/URC-9A.
Frequencies for AN/URC-9, -9Y,
and -9AY are the same, less
the hundredths position.

3-255. When the preset channel memory
drum has been positioned, the pins rep-
fésenting the selected preset channel
frequency operate selected contacts on
memory drum switch S1210., The left pin
opens one of the two normally closed
contacts of switch S1210A; the open con-
tact represents the hundreds megahertz
digit (2XX.XX MHz or 3XX.XX MHz) of the
preset channel frequency. The left-
center pin (second pin from the left)
opens one of the ten normally closed
contacts of switch S1210B; the open con-
tact represents the tens megahertz digit
(X0X.XX MHz, X1X.XX MHz, X2X.XX MHz, etc.)




of the preset channel frequency. Togeth-
er, the contacts of switches S1210A and
S1210B control the selection of the

first two digits (22 through 39) of the
preset frequency, as indicated by 10-
MHz seeking switch S1201.

3-256. A combination of memory drum
switches S1210A and $1210B, 10-MHz seek-
ing switch S1201, and blanking switch
§1202, allow the selection of 18 fre-
quencies (22X.XX through 39X.XX) with

12 switch positions on S1210A and
$1210B. On switch S1210A, the eight
positions of 22 through 29 are in paral-
lel with the eight positions of 32
through 39, respectively; these eight
positions a