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DESCRIPTION

The MASTR® II Station Auxiliary Receivers are available
for mounting in MASTR II Base Stations or in MASTR II
Multiple Receiver Stations. The Auxiliary Receiver consists of
a 2-rack unit shelf with space for the receiver RF circuits, the
oscillator/multiplier, the IFAS and MIF assemblies together
with a System Board and a 10-Volt Regulator Board. 13 VDC
is required to power the shelf.

In MASTR II Base Station applications (Options 9538-
9541), power for operating the Auxiliary Receiver is provided
by the Base Station Power Supply. These options also include a
19B226307 Overlay Harness. Refer to the Interconnection Dia-
gram listed in the Table of Contents.

In MASTR II Multiple Receiver Station applications,
power for operating the receivers is provided by a power sup-
ply designed specifically for this station. Refer to LBI-30731.

Operating an auxiliary receiver in voting systems where no
external power supply is available requires the use of the
19C31 1855G1 Power Supply. This supply is mounted on the
rear panel of the receiver. No service speaker should be used
with this supply.

The Auxiliary Receiver can be supplied with an Antenna
Matching Unit (Options 9536 or 9537). A phone connector is
used for interconnecting the receiver and AMU. When the re-
ceiver is not used with an AMU, a coaxial cable
(19A129312G4) fitted with an auxiliary UHF antenna connec-
tor is provided. Refer to the Installation Instructions listed in
the Table of Contents.

The Auxiliary Receiver System Board accommodates sev-
eral option boards either individually or in combination. Op-
tion boards that plug into jacks on the System board include
the Voting Tone Board (19C320880G1) used in Receiver Vot-
ing Systems or the Squelch Operated Relay (SOR)
19C320913G1, used in external control applications.

A Secur-it Tone Notch Filter (19C328328G3), used in Tone
Remote Systems, mounts on the side of the receiver system
board chassis. A Line Response Compensator Board
(19C328328G2) is available for use in Voting Tone Systems.
This compensator provides means for adjusting the audio re-
sponse at the receiver end of a telephone line. A third version
of this board (19C328328G1) includes both the tone notch fil-
ter and the line response compensator.

A Channel Guard Decode Board (19D417261G6) may be
plugged into the System Board at P908 and P909. A Tone Re-
ject Filter (19C320627G1) is used with the Channel Guard De-
code Board to prevent the CG tone from being fed into the
telephone line. The filter attenuates below 203.5 Hertz.

The 13-Volt DC input to the 10-Volt regulator is fused. A
Light Emitting Diode (LED) is provided on the front panel of
the receiver to indicate when power is applied. A power ON-
OFF switch is provided on the regulator board. Another LED
on the front panel indicates carrier activity. The receiver chas-
sis swings out for servicing.

INSTALLATION

The Auxiliary Receiver is installed directly above the sta-
tion power supply in MASTR II Base Stations. The
19C321150 Antenna Matching Unit is located directly above
the Receiver. Refer to the Installation Diagram (See Table of
Contents). Refer to the Installation Instructions in LBI-30761
for mounting the Auxiliary Receiver in the Multiple Receiver
Station.

ADJUSTMENT

The initial adjustment for the receiver includes tuning the
input circuit to match the antenna. Refer to the FRONT END
ALIGNMENT PROCEDURE IN THE MAINTENANCE
MANUAL for the receiver.

MASTR II REMOTE CONTROL STATION
ADJUSTMENT

To adjust the LINE LEVEL control R936, located on the
System Board, use the following procedure.

1. Connect a signal generator to the Auxiliary Receiver
antenna jack J2402. Set the generator to the receiver
frequency. Modulated at 3 kHz deviation by a 1000 Hz
signal. Disable Channel Guard (if present) by opening
switch S802 on the Regulator Board.

2. Adjust the LINE LEVEL control R936 on the System
Board for a reading of 2.7-volts rms (+11 dBm) as
measured at the base station audio pair. 

If the receiver is used with a Tone Control Base Station,
adjust the LINE LEVEL control for a reading of 1.0-
volt rms (+2 dBm).

To adjust the VOL SET control R930 and the SQUELCH
control R2401, use the following procedure.

1. Connect an 8.2 ohm, l-watt resistor across J2401-9 and
10, located on the rear panel of the Auxiliary Receiver.

2. Connect an AC vtvm across the 8.2 ohm resistor and
adjust R930 for a reading of 2.7-volts rms on the meter.

3. Disconnect the 8.2 ohm resistor. Disconnect the signal
generator.

COMBINATION NOMENCLATURELBI-30766
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4. Turn the SQUELCH control R2401 clockwise (to the
right) as far as possible.

5. Adjust the VOLUME control R3 on the 19C320728
service speaker until the noise is easily heard in the
speaker but is not annoyingly loud.

6. Turn the SQUELCH control counter-clockwise (to the
left) until the noise just disappears, then advance the
control another 20 degrees.

MASTR II LOCAL CONTROL BASE
STATIONS

To adjust the VOL SET control R930 and the SQUELCH
control R2401, use the following procedure.

1. Apply a 1000 microvolt on-frequency signal modulated
by 1,000 Hz with ±3 kHz deviation to the Auxiliary Re-
ceiver Antenna Jack J2402.

2. Disconnect MASTR Local Controller cable from sta-
tion input (PI 102 from J1).

3. Connect an 8.0 ohm, 5-watt resistor across J2401-9 and
10, located at the rear of the Auxiliary Receiver.

4. Connect an AC vtvm across the 8.0 ohm resistor and
adjust R930 for a reading of 6.3-volts rms on the meter.

5. Disconnect the 8.0 ohm resistor and connect the con-
troller cable to the station. Disconnect the signal gener-
ator from J2402.

6. Turn the SQUELCH control (R2401) clockwise (to the
right) as far as possible.

7. Adjust the VOLUME control on the MASTR Local
Controller until the noise is easily heard in the control-
ler speaker but is not annoyingly loud.

8. Turn the SQUELCH control counter-clockwise (to the
left) until the noise just disappears, then advance the
control another 20 degrees.

LINE COMPENSATOR ADJUSTMENT, 
R12, R19

Test Equipment Required

1. Signal Generator

2. Audio Oscillator

3. AC Voltmeter

Procedure

R12 in the line compensator is used to set the 3000 Hz
level. R19 is used to set the 300 Hz level. A Test Set-up Dia-
gram is shown in Figure 1.

1. At the Satellite Receiver, apply a 1000 millivolt, 1 kHz
signal with 3 kHz deviation from the signal generator
to the receiver as shown in Figure 1. Adjust LINE
OUTPUT potentiometer R936 on Auxiliary Receiver
System Board for a reading of 0 dBm.

2. Record this level as measured at telephone line input of
the voting selector, then remove the signal generator.

3. Connect the audio oscillator to the input of the line
compensator (Hole 14 on the Line Compensator Board
or J908 on the Auxiliary Receiver System Board). Set
the oscillator frequency to 1000 Hz, and adjust the level
to produce the same level recorded at the voting selec-
tor input in Step 2.

4. Record the output level of oscillator.

5. Change the oscillator frequency to 2800 Hz. Maintain
same oscillator output level as recorded in Step 4.

6. Adjust R12 on the line Compensator Board to produce
the same level recorded at the voting selector in Step 2.

7. Change the oscillator frequency to 300 Hz. Maintain
same oscillator level as recorded in Step 4.

8. Adjust R19 on line compensator to produce the same
phone line level at the voting selector as recorded in
Step 2.

CIRCUIT ANALYSIS

10-VOLT REGULATOR BOARD
19C320918G1

The hybrid integrated circuit U801 includes the 10-Volt
Regulator and regulator amplifier. Regulator pass transistor
Q801 is mounted to the heat sink located on the printed board.
The regulator circuit provides a closely controlled supply volt-
age for the receiver, Channel Guard and other options when
present. Input voltage (A+) for the regulator is supplied from
the station power supply via J2401-2 or some other external
source.

The Auxiliary Receiver ON/OFF switch S801 (located on
the Regulator Board) is normally left in the ON position. Turn-

ing on the station power supply applies voltage through
S801 and input filter C801-L801 to pin 1 of the regulator hy-
brid U801. The regulator amplifier output at pin 2 of U801 is
applied to the base of Q801, causing Q801 to conduct. The
voltage at pin 3 of U801 is the regulated 10-volts output. A
high impedance source at pin 5 of U801 provides a stable 5-
volt compensation input to the receiver ICOM.

Two LEDs are provided on the front panel of the Re-
ceiver. LED CR801 (ON) indicator is illuminated when
power is applied to the regulator and switch S801 is in the
ON position. When a signal is received, the received un-
squelch sensor (RUS) voltage developed by the receiver op-
erates the RUS switch Q909 on the System Board.
Conduction of Q909 operates Q802 on the regulator board.
Conduction of Q802 turns on LED CR802 (CARRIER AC-
TIVITY light).

SYSTEM BOARD 19D429764G1

The Auxiliary Receiver System Board contains the VOL
SET control R930, the de-emphasis and line driver circuits
for remote control applications, and jacks which accommo-
date the various options available. The System Board also
mates directly with the receiver modules through J903 and
J904.

VOLUME/SQUELCH HI from the receiver audio pre-
amp is connected via J904-11 to the VOL SET control R930
and SQUELCH control R2401. The VOL SET arm is re-
turned to the receiver IFAS Board where the audio is ampli-
fied by the receiver audio power amplifier circuit. The audio
output of the PA is then connected to the speaker leads at
J2401-9 and 10. The station VOL SET control is normally
adjusted for 5-watts output and the speaker level is control-
led by the MASTR Local Controller VOLUME control. In
multiple-receiver applications, the jumper between H1 and
H2 on the 19C320918 regulator board is removed, discon-
necting A+ from the receiver PA output transformer. This al-

lows the audio to be applied to the Multiple Receiver PA and
speaker and limits the current drain requirements.

In MASTR II remote applications, the VOL/SQ HI is
coupled through the LINE DRIVER circuits to the remote
audio pair. The audio is connected through the high-pass fil-
ter consisting of C907-C908 and R901-R902. This filter at-
tenuates 60 and 120 Hertz to reduce the hum and noise. The
output of emitter-follower Q901 is passed through a de-em-
phasis network C909 and R906. This network provides a 6
dB/octave rolloff. The signal is then amplified by Q902 and
fed to another emitter follower Q903.

The audio is coupled to the line driver through C914,
Q904 amplifies the signal. The LINE LEVEL control R936
is connected in the collector circuit of Q904 and allows feed-
ing the audio to the line driver Q907. Q906 serves as an
audio switch controlled by the RUS circuit. As long as the
RUS switch Q909 is turned off (receiver squelched), CR905
is forward biased allowing Q906 to conduct. Conduction of
Q906 grounds the audio path between Q904 and Q907, pre-
venting the audio from being passed to the line. When the re-
ceiver unsquelches, the RUS lead goes high. This turns Q909
on, turning off CR905 and Q906. The audio is now allowed
to pass to the output amplifier Q908 or to the line trans-
former T901. CR902, CR903 and VR901 are provided for
line-surge protection.

When the 19D417261G6 Channel Guard Board is used,
the RX MUTE lead is controlled by the Channel Guard
Board. When no CG tone of the proper frequency is present,
the board holds the RX MUTE lead at ground potential.
When a CG tone of the proper frequency is detected, the
ground on the RX MUTE lead is removed and the RUS lead
will then go high when the receiver squelch opens. Activat-
ing the CG MONITOR switch at the station control unit
causes the Channel Guard Board to remove ground from the
RX MUTE lead, allowing the receiver to operate on noise
squelch.

Figure 1 - Test Set-up Diagram
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CHANNEL GUARD FILTER 19C320627G1

The Channel Guard filter attenuates frequencies below
203.5 Hz to prevent the Channel Guard tone from being ap-
plied to the line. The filter board is plugged into the System
Board at P906 and P907.

Audio and tone is applied to the filter input (J1-1) from
the pre-amp. The audio is coupled to the 187 Hz notch filter
composed of Q1, Q2 and associated circuitry. Negative feed-
back for the filter is connected from the collector of Q2 to
the junction of C2-R2.

The notch filter output is applied to a low-pass filter con-
sisting of Q3 and Q4. Negative feedback is developed across
R12. The output of Q4 is coupled to the output lead J2-3
through C9 and returned to the preamp circuit.

TONE NOTCH FILTER 19C328328G3

In Tone Remote Systems the tone notch filter is used for
removing the 2175 Hz Secur-it tone from the audio path.
The audio is connected to the filter at J906 on the System
Board. The filter is composed of series resonant shunts L1-
C1 and L3-C3 along with parallel resonant trap L2-C2. The
filter notches out the 2175 Hz component from the audio and
returns the audio to the System Board via J905. Resistor
R937 is removed in Tone Remote Systems.

LINE RESPONSE COMPENSATOR
19C328328G2

A telephone line usually introduces attenuation as a func-
tion of frequency to the audio signal. The line response com-
pensator introduces gain at the appropriate frequencies with
the net effect being a flat frequency response.

Audio applied to the compensator input at J908 on the
System Board is amplified by buffer amplifier AR1-D and
applied to the two active bandpass filters AR1-A and AR1-B.
The 300 Hz and 3000 Hz filters boost the audio at these fre-
quencies and the result is summed by the low-Q 1000 Hz fil-

ter AR1-C. This 1000 Hz filter provides the required attenu-
ation for a resultant response control from -1 to +10dB at
3000 Hz, 3000 Hz referenced to the 1000 Hz level. Gain
control R12 is adjusted at the factory and should require no
further adjustment. The compensator output is applied to
J909 on the System Board. The +10 Vdc for operating the
compensator circuits is applied via J910 on the System
Board.

TONE NOTCH FILTER/LINE RESPONSE
COMPENSATOR 19C328328G1

The 19C328328G1 board combines the tone notch filter
and line response compensator in systems requiring both
functions.

SQUELCH OPERATED RELAY BOARD
19C320913G1

The Squelch Operated Relay (SOR) Board plugs into the
Auxiliary Receiver System Board at the P902 position. The
SOR provides four set of Form "C" relay contacts. A harness
(19A122717G5) is provided for connecting any two sets of
the Form "C" contact pines. The contacts of the relay are
rated at 2 Amperes, for either 24 VDC or 121 VAC applica-
tion.

When a signal is received and the receiver unsquelches, a
positive voltage appears on the RUS line at P904-8. This
positive voltage is applied to the base of Q1, turning the
transistor on. Conduction of Q1 operates Q2. Conduction of
Q2 turns on Q3 which, in turn, energizes relay K1.

VOTING TONE BOARD 19C320880G1

The Voting Tone Board is used in Voting Selector Sys-
tems and is plugged into the same plug (P902) which accom-
modates the SOR Board. Thus both of these options cannot
be used simultaneously. Refer to LBI-4913 for a description
of the Voting Tone Board.

VOTING TONE BOARD 19C336900G1

The Voting Tone Board is used to provide tone signaling
and is plugged into the same plug (P902) which accommodates
the SOR Board. Thus both options cannot be used simultane-
ously. Refer to LBI-31981 for more information on this board.

VOTING TONE BOARD 19C328276G2 
(Option 9656)

The 19C328276G2 Voting Tone Board is used in Voting
Systems when test tones are desired for line response adjust-
ment. The test tones are normally 400, 1000 and 2500 Hz with
optional status tone of 1600, 2175 and 2400 Hz available.
Three momentary pushbutton switches are provided for ena-
bling each of the test tones. The 19C328276G2 Voting Tone
Board is described in LBI-30767.

ANTENNA MATCHING UNITS 
(Options 9536-9537)

The Antenna Matching Units (AMU) are designed to match
two or more (up to a total of four) receivers to a single antenna.
The AMUs may be operated with any receiver having an input
impedance of approximately 50 ohms. The AMU chassis is de-
signed for standard rack mounting. The frequency range of
both units are listed in the following chart.

OPTION 9536 &9703 9537 &9704

MODEL 19C321150G1 19C321150G2

Freq. Range
in Megahertz

42.5-174 MHz 450-512 MHz

Power
Dividers

Z1,Z2,Z3 Z4,Z5,Z6

 

Antenna Matching Unit Options 9536 and 9537 are used
with MASTR II Base Station Auxiliary Receiver applications.
Options 9703 and 9704 are used with MASTR II Multiple Re-
ceiver Stations.

The receive antenna is connected to J1 on the AMU. The
antenna cable W1 is connected to the input jack J1 on the first
power divider (Z1 or Z4). The two outputs of the first power
divider (J2 and J3) are coupled to the input jacks of two other
power dividers which, in turn, feed up to four receivers. Each
power divider has a 3.5 dB loss and 20 dB isolation (15 dB in
the 450-512 MHz unit) between output posts. The charac-
teristic impedance of all four receiver output posts on the
power dividers is 50 ohms to match the input impedance of the
receivers. If only two receivers are used with an AMU, the in-
sertion loss can be reduced by 3.5 dB if only one power divider
is used.

POWER SUPPLY 19C311855G1

The 19C311855G1 Power Supply is used when more than
one auxiliary receiver is used in the MASTR II station. The
120-Volt, 50/60 Hz supply provides the required +13 Volts for
operating the receiver.

Connecting P501 to a voltage source applies 120 VAC to
the primary of stepdown transformer T501. The AC voltage de-
veloped across the secondary windings of T501 is rectified by
full-wave bridge rectifiers CR501 through CR504. The recti-
fied output is filtered by C501 and regulated by VR501 and
Q501. The +13 V output is connected through P502 and P503
to P1-1 and P1-2 on the 19B226440G2 harness.
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OUTLINE DIAGRAM

AUXILIARY RECEIVER CHASSIS
LO-BAND, HI-BAND & UHF

19D417546G7
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OUTLINE DIAGRAM

800 MHz AUXILIARY RECEIVER CHASSIS
19D417546G8
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OUTLINE DIAGRAM

CHANNEL GUARD & TONE NOTCH FILTERS
19C320627G1                     19C328328G1-G3     

(19C321338, Rev. 1)
(19C320625, Sh. 2 , Rev. 1)

CHANNEL GUARD FILTER 19C320627G1

(19C328331, Rev. 0)
(19B232614, Sh. 1, Rev. 0)

TONE NOTCH FILTER/LINE RESPONSE
COMPENSATOR 19C328328G1-G3
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OUTLINE DIAGRAM

AUXILIARY RECEIVER SYSTEM BOARD
19D429764G1

(19D429765, Rev. 2)
(19B232874, Sh. 1, Rev. 2)

AUXILIARY RECEIVER SYSTEM BOARD 19D429764G1
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OUTLINE DIAGRAM

(19C321796, Rev. 1)
(19A130059, Sh. 1 & 2, Rev. 0)

(19C321792, Rev. 4)
(19B226221, Sh. 1 & 2, Rev. 1)

AUXILIARY RECEIVER & 10-VOLT REGULATOR BOARDS
19C320913G1                           19C320918G1                     

AUXILIARY RECEIVER SOR BOARD 19C320913G1 10-VOLT REGULATOR 19C320918G1

LBI-30766

9



OUTLINE DIAGRAM

ANTENNA MATCHING UNITS 19C321150G1 & G2

ANTENNA MATCHING UNITS AND POWER SUPPLY
      19C321150G1 & G2                              19C311855G1
             (19C321706, Rev. 0)                                                           (19C311855, Rev. 5)

POWER SUPPLY 19C311855G1
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SCHEMATIC DIAGRAM

CHANNEL GUARD FILTER AND POWER SUPPLY
19C320627G1                           19C311855G1    

(19C320628, Rev. 0)                                   (19B216280, Rev. 5)        

TONE NOTCH FILTER
19C328328G3

(19C328343, Rev. 1)
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SCHEMATIC DIAGRAM

LINE RESPONSE COMPENSATOR
19C328328G1
(19D429483, Rev. 1)
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SCHEMATIC DIAGRAM

LINE RESPONSE COMPENSATOR
19C328328G2

(19D429481, Rev. 2)
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SCHEMATIC DIAGRAM

SQUELCH OPERATED RELAY
19C320913G1
(19C320915, Rev. 3)

ANTENNA MATCHING UNITS
19C321150G1 & G2
(19B226529, Rev. 1)
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SCHEMATIC DIAGRAM

AUXILIARY RECEIVER
19D417546G7 & G8

(19E501751, Sh. 1, Rev. 9)

NOTES:
1. JUMPER FROM H1 TO

TO H2 NOT PRESENT
WHEN THERE IS NO LOAD,
OR SPEAKER CONNECTED
TO THE SPEAKER OUTPUT
LEADS. (J2401-9,10).

2. WHEN TONE FILTER
PL19C328328G1,3 IS PRE-
SENT (IN TONE CONTROL
SYSTEMS) R937 IS RE-
MOVED.

3. VOL SET CONTROL R930 IS
SET FOR 1 WATT AUDIO
OUTPUT IN NON-LOCAL
STATIONS, 5 WATTS IN LO-
CAL STATIONS.

4. WHEN C.G. FILTER BD
19C320627 IS NOT PRE-
SENT, JUMPER FROM H20
TO H21 IS PRESENT.

5. WHEN AUX RECEIVER
AUDIO IS RUN DOWN
SEPARATE 600Ω LINE, RE-
MOVE JUMPERS FROM H2
TO H22 AND H24 TO H25.

6. ALL WIRES N22 UNLESS
OTHERWISE NOTED.

7. TERMINATE N22 WIRES TO
P2401 AND P2402 WITH
19A116781P4. TERMINATE
V18 WIRES TO P2401 AND
P2402 WITH 19A116781P3.

8. WHEN USED WITH MASTR
II STATION USING COM-
MON TELEPHONE LINE,
R931 IS NOT PRESENT.

9. • 900 MHz ONLY.

♦ LB. HB & 450 MHz.

10. WHEN LINE COMPENSA-
TOR PL19C328328G1,G2 IS
PRESENT, DA JUMPER BE-
TWEEN H34 AND H35 IS
NOT PRESENT.

11. ▲ WIRES ADDED AND
RUNS CUT WHEN MODI-
FIED FOR PST VOTING.

12. 5.6K RESISTOR ADDED
FROM J935-1 TO J935-3
WHEN MODIFIED FOR PST
VOTING. 
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INSTALLATION INSTRUCTIONS

TONE NOTCH FILTER/LINE RESPONSE COMPENSATOR
19C328328G1-G3
(19D417634, Sh. 3, Rev. 0)
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INSTALLATION INSTRUCTIONS

AUXILIARY RECEIVER & ANTENNA MATCHING UNIT
(19D417615, Sh. 1, Rev. 5)
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INSTALLATION INSTRUCTIONS

AUXILIARY RECEIVER & ANTENNA MATCHING UNIT
(19D417615, Sh. 2, Rev. 8)
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INTERCONNECTION DIAGRAM

AUXILIARY RECEIVER OVERLAY HARNESS
19B226307G1
(19D417611, Sh. 1, Rev. 12)
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INTERCONNECTION DIAGRAM

AUXILIARY RECEIVER OVERLAY HARNESS (EACOM)
19B226307G2
(19D424989, Rev. 3)
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INTERCONNECTION DIAGRAM

AUXILIARY RECEIVER OVERLAY HARNESS
WITH CHANNEL GUARD MONITOR
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