
INSTRUCTIONS
FOR

AUDIO BOARDS 19A129924G1-G3

DESCRIPTION

The 19A129924G1 Audio Board is used in MASTR® II
Repeater and Local/Repeater Base Stations. The
19A129924G2 Audio board is used in MASTR II
Remote/Repeater Base Stations. The 19A129924G3 Audio
Board is used in MASTR II Remote Control Base Stations.
The repeater circuits consist of a high-pass filter, audio
amplifiers, a de-emphasis network, a repeater audio switch
and receiver unsquelch sensor (RUS) switch. The remote
circuits consist of a high-pass filter, audio amplifiers, a
de-emphasis network, a line driver for feeding receive
audio to the telephone line, a compressor amplifier for
controlling the line audio level fed to the transmitter and
audio and RUS switches for controlling the transmit and
receive audio paths.

CIRCUIT ANALYSIS

Audio Board 19A129924G1

Audio from the station receiver is coupled to emitter
follower Q1 through the high-pass filter consisting of
C2-C3 and R1-R2. This filter attenuates 60 and 120 Hz to
reduce the hum and noise. The output of the emitter
follower is passed through a de-emphasis network C5 and
R6. This network provides a 6dB/octave rolloff. The signal
is then amplified by Q2 and fed to another emitter follower

Q3. The Tx MOD control R14 is connected in the emitter
circuit of Q3 and allows feeding the transmitter modulator
input at a maximum level of 200 millivolts.

The receiver Unsquelched Sensor Operating Switch
(RUSOS) lead is at a positive potential when the receiver is
squelched. CR4 is forward biased, allowing Q5 to conduct.
This grounds the collector of Q2 at audio frequencies,
preventing the audio signal from passing to Q3. Q12 is
normally conducting, grounding the gate of FET Q13 and
blocking the audio from the transmitter. When the receiver
is unsquelched, the RUS lead D12 goes high, turning on
Q11. This grounds the RUSOS lead and turns off Q5 and
Q12. The audio signal is now allowed to pass through Q3
and Q13 to the transmitter modulator.

Audio Board 19A129924G2

The 19A129924G2 Audio Board is used in remote/
repeat station combinations. The receiver audio amplifiers,
de-emphasis network and repeater audio switch operate in
the same manner as described for the 19A129924G1 Board.
A separate emitter follower (Q4) is connected to the emitter
of Q3 for repeater applications. The REPEATER TX
LEVEL control (R15) is connected in the emitter circuit of
Q4. R14 in the emitter circuit of (Q3) now serves as the
LINE OUT level control.

EDACS

LBI-30705K

TABLE OF CONTENTS

Page

DESCRIPTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

CIRCUIT ANALYSIS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

MODIFICATION INSTRUCTIONS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 4

PARTS LIST .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 5

OUTLINE DIAGRAM  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 8

SCHEMATIC DIAGRAMS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9

REPEATER AUDIO BOARD 19A129924G1  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9

REPEATER AUDIO BOARDS 19A129924G2 & G3  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10

1



The audio from the station receiver is connected to the
Remote Control/Repeat Audio board at VOL/SQ/HI lead
B11. The audio signal is amplified by Q1-Q4; the level is
adjusted by means of REPEATER TX LEVEL Control R15
and passed to the TX AUDIO HI lead B14.

The emitter-follower Q3 output is coupled by means of
C10 to the RCVR NOTCH FILTER OUTPUT lead D14
and connected to the Transmitter Control Board where the
2175 Hz Secur-it tone components are notched out of the
receiver audio. Resistor R16 and the jumper between H7
and H8 are removed in tone control systems.

When the audio is returned from the Transmitter
Control Board, via RCVR NOTCH FILTER INPUT lead
D13, the signal is connected to amplifiers Q6 and Q8. Q7
serves as an audio gate controlled by the RUS input circuit.
As long as the RUS input is active Q7 passes the signal to
the audio output transistor Q9 which, in turn, couples the
signal to T1 and the audio path.

Line audio is coupled from the primary of T1 to LINE
AUDIO lead A8. The signal is connected to the Secur-it
Tone Board and the Transmitter Control Board. The TX
NOTCH FILTER removes the 2175 Hz tone from the audio
and the signal is returned to the COMP INPUT FROM
TONE CONTROL lead A9. The compressor amplifier
functions in the same manner as described for the Remote
Audio Board.

Audio Board 19A129924G3

Audio from the station receiver discriminator is coupled
to emitter follower Q1 through the high-pass filter
consisting of C2-C3 and R1-R2. This filter attenuates 60
and 120 Hertz to reduce the hum and noise. The output of
the emitter follower is passed through a de-emphasis
network C5 and R6. This network provides a 6 dB/octave
rolloff.  The signal is then amplified by Q2 and fed to
another emitter follower Q3.The LINE OUT Control R14 is
connected in the emitter circuit of Q3 and allows feeding
the audio to the line driver at the proper level.

The audio is coupled through C10 to the RX NOTCH
FILTER OUTPUT lead D14. This lead is connected to the
Transmitter Control Board where the 2175 Hz tone
components are notched out of the receiver audio. Resistor
R16 and the jumper between H7 and H8 are removed in
tone control systems.

When the audio is returned from the Transmitter
Control board via RCVR NOTCH FILTER INPUT lead
D13, the signal is coupled to the line driver. Q6 and Q8
amplify the signal. Q7 serves as an audio switch controlled
by the RUS circuit. As long as the RUS switch (Q11) is

turned off (receiver squelched), CR5 is forward biased
allowing Q7 to conduct. Conduction of Q7 grounds the
audio path between Q6 and Q8, preventing the audio from
being passed to the line. When the receiver unsquelches, the
RUS lead goes high. This turns Q11 on, turning off CR5
and Q7. The audio is now allowed to pass to the output
amplifier Q9 and to the line transformer T1. CR2, CR3 and
VR1 are provided for line surge protection.

Audio from the telephone pair is coupled to the input of
the transmitter compressor amplifier which consists of
Q15-Q19. The proper audio level for the compressor
amplifier is adjusted by LINE INPUT control R39. R41 and
the AC impedance of transistor Q15 act as a voltage divider
for the AC input signal. The output of Q15 is amplified by a
four stage direct-coupled amplifier (Q16-Q19). Both AC
and DC feedback in the amplifier circuit provides for stable
operation.

One portion of the amplified output is fed through R50
(REM TX LEVEL) to the XMTR AUDIO HI lead to
modulate the transmitter. The remaining portion of the
signal is rectified by detector CR6-CR7, filtered by C29,
and amplified by DC current amplifier Q20. This DC
output is fed back to the base of gain control transistor Q15.

The amount of DC feedback to Q15 determines the AC
impedance of this transistor. When the input level rises, the
AC amplifier output starts to increase. The output is
detected, amplified and fed back to the base of Q15. The
increase in feedback reduces the AC impedance of Q15
which decreases the audio voltage to the AC amplifiers,
keeping the output constant.

When the input decreases, the output of the AC
amplifier starts to decrease, reducing the feedback to Q15.
This raises the AC impedance of Q15 and increases the
audio voltage to the AC amplifier, keeping the output
constant.

The compressor amplifier resets when switching from
the receive to transmit mode. Resetting the compressor
amplifier prevents losing the first portion of a weak line
signal due to the compressor release time. When the RUS
lead returns to ground, Q11 is turned off. This allows the
Receiver Unsquelch Sensor Operating Switch (RUSOS)
lead to go high. Transistor Q14 is turned on, grounding the
base of Q20. This shorts capacitor C29 for approximately
10 milliseconds. This resets the compressor amplifier.

Transmit audio is coupled from the REM TX LEVEL
control R50 to the source terminal of FET Q21. Q22 is
normally conducting, grounding the gate terminal of Q21
and preventing the audio from passing through the FET.
Applying ground to the REMOTE PTT terminal D3
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forward biases CR10, turning Q22 off. Q21 is now allowed
to the TRANSMITTER AUDIO HI lead D14 and to the
station transmitter modulator.

When the Intercom Kit is used in the station, audio from
the local microphone is connected from the Intercom Board
via D9 to the base of Q8 and, after amplification, the local
audio is fed to the line transformer.

Line audio, after passing through the compressor
amplifier is connected via B10 to the Intercom Board.
Receiver audio overrides the intercom audio. Instructions
for the Intercom Kit are provided in the maintenance
manual for Option 9508.

When Secur-it Tone is detected, +10 VDC is applied to
the AUDIO MUTE lead D2 from the Secur-it Tone Board.
This turns Q10 on, grounding the base of Q11. Q7 is now
allowed to conduct and prevent the receive audio from
reaching the line and masking the function tone. The RX 1
MUTE lead turns the receiver off during transmit, causing
the RUS lead to go low. This turns off the receiver audio to
the line.

Printed in U.S.A.
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REPEATER AUDIO BOARD
19A129924G1

(19C320650, Rev. 18)

SCHEMATIC DIAGRAM LBI-30705
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AUDIO BOARD 
19A129924G1-G3

(19E501150, Rev. 17)

SCHEMATIC DIAGRAMLBI-30705
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AUDIO BOARD 
19A129924G1-G3

(19E501150, Rev. 17)

SCHEMATIC DIAGRAM

NOTES
1. DA WIRE FROM H1 & H2 NOT PRESENT WHEN

CHANNEL GUARD IS USED.
2. DA WIPE FROM H7 & H8 AND RESISTOR R16

NOT PRESENT IN TONE CONTROL.
3. DA WIRE FROM H5 & H6 AND H14 & H15 NOT

PRESENT IN 4 WIRE AUDIO AND ALSO IN
RCVR VOTING APPLICATION.

4. DA WIRE FROM H15 TO H16 IS PRESENT IN 4
WIRE AUDIO AND RCVR VOTING
APPLICATION IN GR. 2 BD ONLY.

5. R65 NOT PRESENT IN TONE CONTROL.

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR VALUES IN
OHMS UNLESS FOLLOWED BY K-1000 OHMS OR
MEG - 1,000,000 OHMS. CAPACITOR VALUES IN
PICOFARADS [EQUAL TO  MICROFARADS] UNLESS
FOLLOWED BY UF - MICROFARADS, INDUCTANCE
VALUES IN MICROHENRYS UNLESS FOLLOWED
BY MH- MILLIHENRYS OR H-HENRYS.

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH A
COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

VOLTAGE READINGS

 MEASUREMENTS MADE WITH 20,000
OHMS-PER-VOLT METER. ALL READINGS
TYPICAL.
■ RX UNSQUELCHED
◆ RX SQUELCHED

* REMOTE TRANSMIT KEYED
● MEASURED USING DC VTVM

SEE APPLICABL PRODUCTION CHANGE SHEETS
IN INSTRUCTON BOOK SECTIONDEALING WITH
THIS UNIT, FOR DESCRIPTION OF CHANGES
UNDER EACHREVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
PL19A129942G2 F
PL19A12294G3 F

PL19D417210G2 F
PL19D417210G3 F
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