


























































































































































































































































































































Table NAVSHIPS 0967 009 2010 AN/FRT-24A
3-18 OPERATION
TABLE 3-18. (Continued)
REF
DESIG PROTECTS AMPS VOLTS
POWER CONTROL (Fuses on front panel, figure 5-132) (Continued)
1A9F512 Spare. 2 125
1A9F513 Spare. 1 125
1A9F514 HV supply. 1 125
1A9F515 LV supply. 6 250
1A9F516 LV supply rectifier filament. 1/4 250
1A9F517 Power distribution to control 2 125
circuits.
1A9F518 Power distribution to control 1 125
circuits.
TRANSMITTER CONTROL (Fuses behind) front panel, figure 5-148)
2F901 115-VAC line. 1/2 125
3F901 115-VAC line. 1/2 125
KEYER (Fuses on front) panel, figure 5-150)
6F1 115-VAC input 1/8 250
6F2 115-VAC input 1/8 250
TABLE 3-19. REPLACEMENT OF ELECTRON TUBES
REF TUBE TYPE REFER TO
DESIG NO. FIGURE NO. FUNCTION
AMPLIFIER
1A2A1ATV1 5654/6AK5 5-42 1-MC amplifier
1A2A1ATV2 5654/ 6AK5 5-42 Phase inverter
1A2A1A7V3 5654/6AK5 5-42 Phase detector driver
1A2A1A7TV4 5654/6AK5 5-42 1-MC amplifier
1A2A1A7TV5 5654/6AK5 5-42 1-MC amplifier
1A2A1A8V1 6AH6 5-417 1-MC oscillator
CONVERTER
1A3A1A3V1 5654/6AK5 5-58 Buffer
1A3A1A3V2 5670/2C51 5-58 Single sideband
combiner
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OPERATION 3-19
TABLE 3-19. (Continued)
REF TUBE TYPE REFER TO
DESIG NO. FIGURE NO. FUNCTION
CONVERTER (Continued)

1A3A1A3V3 5654/6AK5 5-58 Buffer

1A3A1A4V1 5670/2C51 5-60 450-KC sideband mixer

1A3A1A4V2 5654/6AK5 5-60 450-KC double sideband
amplifier

1A3A1A4V3 6EH"7 5-60 1750-KC carrier gate

1A3A1A4V4 5725/6AS6 5-60 1st 1750-KC double
side amplifier

1A3A1A4V5 5654/6 AK5 5-60 2nd 1750-KC double
sideband amplifier

1A3A1A5V1 6EH7 5-65 1st RF amplifier

1A3A1A5V2 6EH7 5-65 2nd RF amplifier

1A3A1A5V3 6EH7 5-65 3rd RF amplifier

1A3A1A5V4 8233 5-65 Power amplifier

SYNTHESIZER

1A6A1A4V1 5702 5-90 Driver

1A6A1A4V2 5702 5-90 X5 multiplier

1A6A1A4V3 5702 5-90 Amplifier

1A6A1A4V4 5702 5-90 Driver

1A6A1A4V5 5702 5-90 Amplifier

1A6A1A4V6 5702 5-90 X10 multiplier

1A6A1A4V7 5703 5-91 10-KC loop VFO

1A6A1A4V8 5702 5-91 X2 multiplier

1A6A1A4V9 5703 5-91 1-KC loop VFO

1A6A1A4V10 5702 5-91 Amplifier

1A6A1A4V11 5702 5-90 1st IF amplifier

1A6A1A4V12 5702 5-90 2nd IF amplifier

1A6A1A4V13 6021 5-91 100-cycle loop VFO and
cathode follower

1A6A1A4V14 5702 5-91 X5 multiplier
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3-19 OPERATION

TABLE 3-19. (Continued)

REF TUBE TYPE REFER TO
DESIG NO. FIGURE NO. FUNCTION

SYNTHESIZER (Continued)

1A6A1A4V15 5702 5-91 Limiter
1A6A1A4V16 5702 5-91 Driver
1A6A1A5V1 5702 5-96 Driver
1A6A1A5V2 5702 5-96 X5 multiplier
1A6A1A5V3 5702 5-96 Amplifier
1A6A1A5V4 6021 5-97 100-cycle loop sweep
multivibrator
1A6A1A5V5 6021 5-97 1-KC loop sweep
multivibrator
1A6A1A5V6 6021 5-97 10-KC loop sweep
multivibrator
1A6A1A6V1 5702 5-99 Reactance tube
1A6A1A6V2 5703 5-99 Main loop VFO
1A6A1A6V3 5702 5-99 Buffer amplifier
1A6A1A8V1 6C4 5-101 Cathode follower
1A6A1A12V401 6AK5 5-113 X7 multiplier
1A6A1A12V402 6AK5 5-113 Amplifier
1A6A1A12V403 6AK5 5-113 Amplifier

EXCITER POWER SUPPLY

1A7V1001 5R4GYW 5-120 Rectifier
1A7V1002 5R4GYW 5-120 Rectifier
1A7V1004 5R4GYW 5-120 Rectifier

RF ASSEMBLY

1A8V108 0OA2 5-127 Exciter regulator ref-
erence tube

1A8V109 OA2 5-127 Exciter regulator ref-
erence tube

1A8V110 5763 5-127 Exciter voltage
regulator tube
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TABLE 3-19. (Continued)
REF TUBE TYPE REFER TO
DESIG NO. FIGURE NO. FUNCTION
RF ASSEMBLY (Continued)
1A8V111 5763 5-127 Exciter voltage
regulator tube
1A8V112 5763 5-127 Exciter voltage
regulator tube
1A8V113 5Y3SWGTA 5-127 Power-amplifier bias
rectifier
1A8V114 PL177 5-127 RF Driver
1A8V115 P1.264 5-125 Power amplifier
1A8V116 6GK6 5-127 RF Amplifier
HF SUPPLY
1A10V401 4B32 5-135 High voltage rectifier
1A10V402 4B32 5-135 High voltage rectifier
LV SUPPLY
1A11V301 3B28 5-138 High voltage rectifier
1A11V302 3B28 5-138 High voltage rectifier
TRANSMITTER CONTROL
Va0l 12ATTWA 5-148 Input audio amplifier
V902 12ATTWA 5-148 Compressor tube
V903 12ATTWA 5-148 Output audio amplifier
V904 12ATTWA 5-148 Compressor rectifier
V905 12ATTWA 5-148 Meter amplifier
V906 5Y3WGTA 5-148 Rectifier
ORIGINAL
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TABLE 3-20.

NAVSHIPS 0967 009 2010

AN/FRT-24A
OPERATION

REPLACEABLE PLUG-IN ELECTRONIC ASSEMBLIES

REF
DESIG

NAME

FUNCTION

AMPLIFIER (Figure 3-11)

1A2A1A1

1A2A1A2

1A2A1A3

1A2A1A4

1A2A1A5

1A2A1A6

1A2A1ATA2

1A2A1ATA2

1A2A1ATA3

AGC and audio amplifier

Audio voltmeter

CW assembly

AGC and audio
amplifier
Audio voltmeter

Voltage regulator

Squelch and emitter
follower

1-MC oscillator

Phase detector

Amplifies lower sideband audio input signal.
AGC controlled by front panel AGC switch.

Rectifies lower sideband audio signal for
monitoring on front panel LSB LEVEL
meter.

Provides ground gate to converter for carrier
on-off keying. Also supplies grid blocking
voltage to RF assembly.

Amplifies upper sideband audio input signal.
AGC controlled by front panel AGC switch.

Rectifies upper sideband audio signal for
monitoring on front panel USB LEVEL meter.

Provides regulated +26 VDC to assemblies
and relays in amplifier.

Amplifies external reference signal. If ex-
ternal reference signal is less than 0.3 VRMS
the squelched circuit discontinues output
from 1A2A1ATA2,

Provides 1-MC output phase locked to the
external reference signal.

Compares external reference signal with
internal reference signal. Any phase or
frequency difference is monitored on front
panel PHASE DETECTOR meter.

CONVERTER (Figure 3-12)

1A3A1A2

1A3A1A3Z1

1A3AlA3Z2

1A3A1A4A1

1A3A1A4A2

Binary divider

Balanced modulator

Balanced modulator

1300-KC generator

300-KC generator

Divides synthesizer input frequency by 8, 4,
and 2 for bands 2-4, 4-8, and 8-16,
respectively.

Combines lower sideband audio with 1.75-MC
subcarrier to provide upper sideband.

Combines upper sideband audio with 1.75-MC
subcarrier to provide upper sideband.

Generates a 1300-KC signal that is mixed with
1.7 MC to produce a 450-KC subcarrier
signal for operation on the two low frequency
bands (2 to 8 MC).

Generates a 300-KC signal that is mixed with
1 MC in 1300-KC generator 1A3A1A4Al to pro-
duce 1300 KC.
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Figure 3-11. Amplifier, Location of Plug-in Electronic Assemblies
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Figure 3-12. Converter, Location of Plug-in Electronic Assemblies

ORIGINAL




AN/FRT-24A NAVSHIPS 0967 009 2010 Table
OPERATION 3-20

TABLE 3-20. (Continued)

REF
DESIG NAME FUNCTION

CONVERTER (Figure 3-12) (Cont.)

1A3A1A4A3 1.75-MC buffer Isolates 1.75-MC input from circuits in IF
amplifier assembly.

1A3A1A6 Buffer and driver Amplifies output frequency of binary divider
1A3A1A2.

SYNTHESIZER POWER SUPPLY (Figure 3-13)

1A4A3 Low voltage power Provides regulated outputs of +12 VDC,
supply +28 VDC, -12 VDC and 6.3 VDC to
synthesizer.

SYNTHESIZER (Figure 3-14)

1A6A1A3A1 Programmer trigger Converts start pulse from RF assembly to
trigger for starting programmer timer
1A6A1A3A2. Also recycles programmer
when power returns after line power failure.

1A6A1A3A2 Programmer timer Provides three-slot time sequence which
controls sequence of operation for automatically
tuning synthesizer and converter,

1A6A1A3A3 Programmer coder Utilizes timing pulses from programmer
timer 1A6A1A3A2 to operate relays that
control of automatically tuning synthesizer
and converter.

1A6A1A8A3 10 to 1 locked divider Divides 1-MC reference signal to 100 KC
having stability of reference signal.

1A6A1A8A4 100-KC amplifier Amplifies 100-KC output of 10 to 1 locked
divider 1A6A1A8A3.

1A6A1A8A5 X4 multiplier Multiplies 100-KC output of 10 to 1 locked
divider to 400 KC.

1A6A1A9A1 Servo amplifier Compares analog output voltage of memory
differential chopper section with output of motor driven potentio-
and preamplifier meter 1A6A1ATR1. Produces servo motor
driving signal when the two inputs are
unequal. Part of a closed loop servo circuit
as loop error decreases output decreases.

1A6A1A9A2 Servo amplifier driver Converts output of servo amplifier differential
and null detector chopper and preamplifier 1A6A1A9A1 to
trigger pulses that fire silicon control
rectifier to obtain proper direction of rotation
of servo motor.

1A6A1A10A1 4 to 1 locked divider Divides 1.964 to 2.000-MC output of
100-CPS loop to 0.491 to 0.500 MC which is
applied to third mixer 1A6A1A10A2.
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AN/FRT-24A
OPERATION

(Continued)

REF
DESIG

NAME

FUNCTION

SYNTHESIZER (Figure 3-14) (Cont.)

1A6A1A10A2

1A6A1A10A3

1A6A1A10A4

1A6A1A10A5

1A6A1A12A1

Third mixer

5 to 1 locked divider

Fourth mixer

2 to 1 locked divider

4 to 1 locked divider

Mixes 0.491- to 0.500-MC output of 4 to 1
locked divider 1A6A1A10A1 with 3.21- to
3.3-MC output of 1~KC loop to produce
3.701- to 3.8-MC which is applied to 5 to
1 locked divider 1A6A1A10A3.

Divides 3.701- to 3.8-MC output of third
mixer 1A6A1A10A2 to 0.7402- to 0.7600-MC
which is applied to fourth mixer 1A6A1A10A4.

Mixes 0.7402- to 0.7600-MC output of 5 to 1
locked divider 1A6A1A10A3 with 7.06- to
7.24-MC output of 10 KC loop to produce
7.8002- to 8.00 - MC which is applied to 2
to 1 locked divider 1A6A1A10A5.

Divides 7.8002- to 8.000-MC output of fourth
mixer 1A6A1A10A4 to 3.9001 to 4.000 MC
which is applied to second mixer on front

IF 1A6A1A4.

Divides 1-MC reference signal to 0.250MC
which is applied to X7 multiplier 1A6A1A12V401
to produce a 1.75 MC signal.

KEYER (Figure 3-15)

6A1

6A2

6A3

6A4

6A5

6A6

Power supply

Key gate and 1-KC
oscillator

23.8-KC and 17-KC
crystal oscillators

19.4-KC and 12.6-KC
crystal oscillators

Trigger and binary
gate

Divider

Provides DC operating voltage to keyer.

Generates "mark' and '""space'' keying signals
(in response to TTY information) of 0 to -5
VDC which are applied to trigger and binary
gate 6A5 and audio output and suppression
gate 6A7. Also generates MCW that is
applied to 6AT7.

Generates output frequencies of 23.8-KC
and 17-KC which are applied to trigger
and binary gate 6A5.

Generates output frequencies of 19.4-KC
and 12.6 KC which are applied to trigger
and binary gate 6A5.

Converts ""mark' and ''space' signals
from key gate and 1-KC oscillator 6A1A2
to frequency shift keying output frequencies
with a center frequency of 15.8-KC or
20.4-KC depending upon position of front
panel MODE switch 6S2.

Divides output of trigger and binary gate
6A1A5 to produce center frequency of 2000
CPS and 2550 CPS which is applied to audio
output and suppression gate 6A7.
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Figure 3-13. Synthesizer Power Supply, Location of Plug-in Electronic Assembly
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TABLE 3-20. (Continued)

REF
DESIG NAME FUNCTION
KEYER (Figure 3-15) (Cont.)
6A7 Output and suppression Discontinues keyer output at end of teletype-
gate. writer message.

6A8 Audio metering Rectifies audio output of keyer for moni-
toring|on front panel LSB LEVEL and
USB LEVEL meters.
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Figure 3-14. Synthesizer, Location of Plug-in Electronic Assemblies
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