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SPECIFICATIONS *

Audio Output

Speaker 5 Watts at 3.5 ohms,

Line +11 dBm (600 ohm load)
(150 and 900 ohms optional).

- Line Loop Impedance 11, 000 ohms (8000 line +3000
(DC Control only) termination) maximum,

Compression Range With audio increase of 30 dB
beyond start of compression,
output level increases less

than 3 dB.

Frequency Response +1, -3 dB (300 to 3000 Hz).

Power Requirement 20 W (TX), 35 W (RX), 15 W
(Stby) 117 VAC + 20%, 50/60 Hz

6VS ® 6€S S3INY3S

Dimensions (HxWxD) 5.12" x 12" x 12,58"

*These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete specifications.
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DESCRIPTION

The General Electric MASTR Controller
is a compact desk top control console de-
signed for remote control and repeater base
stations, The MASTR Controller is provided
for DC control (Series 539) or for tone
control (Series 549).

The MASTR Controller is housed in a
compact cabinet with the selector switches
mounted on a slight incliine for ease of
operation. The standard unit is equipped

with a built-in speaker, ON-OFF power switch,

volume control, PTT bar and selector
switches for the functions provided. A
transistorized dynamic microphone is used
with the Controller. Blank panels are
mounted in the unused switch positions.
Light Emitting Diodes are included with
each function switch and PTT bar as well as
the ON-OFF switch for status indication.

A 12-hour or 24-hour clock and a VU
meter are optional accessories that may be
located in the vertical panel alongside the
speaker grille.

DC Control (Series 539)

The Series 539 MASTR Controller utili-
zes DC current selectively applied to a
telephone line to activate circuits at the
remote base station. Three current levels
are available: *6 milliamps (adjustable
to *5 mA,), *11 milliamps (adjustable to
+15 mA.), and -2.5 milliamps (adjustable
to'-6 mA.). The 2.5 mA level provides ex-
tra control capability, such as Channel
Guard disable with two-frequency transmit
and two-frequency receive functions.

An E&M signaling option, along with
four-wire audio operation, allows separa-

tion of the transmit and receive audio paths

and signaling on the M lead of the E&M con-
trol pair.

Tone Control (Series 549)

The Series 549 MASTR Controller uses
audio tones to provide function selection.
A total of 12 functions are available.

Each function is preceded by a '"Secur-it"
tone which is a high-level burst of 2175
Hertz transmitted each time a function is
selected. The Secur-it tone is decoded at
the base station, killing the receiver line
audio and enabling the function decoders
for a period of 200 milliseconds. After a
125 ms delay, the selected function tone is
transmitted for a period of 40 ms. The
proper function decoder responds at the
station,

The Secur-it tone is used at a level
30 dB below the initial level when the
transmit function is selected. This holds
the transmitter keyed as long as the PTT
switch is depressed.

LBI-4478

Circuit Boards

System Board Al1l0l1 is common to both
the DC and tone control versions of the
MASTR Controller. To expand the function
capability, function boards are plugged
into the proper sockets on the System
Board and the appropriate function switches
are snapped into place. Bead-chain connec-
tors from the switches are connected to the
proper pins on the System Board. Audio
Board 19D416629G1l is also common to both
series of Controllers.

TELEPHONE LINE CHARACTERISTICS

As a result of propagation conditions,
ambient noise levels, space limitations or
other conditions, the most advantageous lo-
cation for the dispatcher may not be the
best location to originate or receive trans-
missions. The MASTR Controller permits the
dispatcher to transmit, receive, select
transmitter and receiver frequencies, etc.
over telephone lines. Control currents ap-
plied to the telephone lines from the con-
troller are normally translated into the
desired operation at the base station by
the remote control panel.

The key link in a remote control in-
stallation is the telephone pair between
the Controller and the base station. To
obtain the most satisfactory service over
this 1link, some general knowledge of the
capabilities of such lines is required.

A telephone pair is simply a pair of
wires, normally ranging from AWG #19 to AWG
#26 in size., These wires, furnished by the
local telephone company, pass through over-
head cables, underground cables, through
junction points, and switchboards. To the
user, however, they may be considered a
simple pair of wires. Equipment that is de-
signed to operate with such a pair should
have nominal impedance of 600 ohms. A tele-
phone pair will normally have a maximum
length of about 12 miles before amplification
is added by the telephone company to make up
for line losses, There is an inherent loss
in any telephone line installation due to
the series inductance and resistance and
the shunt capacitance of the wires. This
loss is a direct function of the length of
the line, and varies with the wire size
used. As an example, with AWG #19 wire, a
distance of six miles may be covered before
one-half the input voltage of a 1,000 Hz
tone is lost. With AWG #26 wire, only two
and one-quarter miles may be covered before
one-half the input voltage is lost. Line
losses as high as 30 dB can be tolerated in
operating a transmitter from the Controller,
but such high losses should be avoided
whenever possible. Although the telephone
pair is fairly well balanced, some noise
will be induced into the line, especially
if an unshielded run has to be made in a
fluorescent-lighted building.
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The amount of noise pickup is a func-
tion of the length of the line and the en-
vironment through which it passes., Assume,
for instance, that 0.01 Volt of noise is
picked up in a particular installation, If
the audio output of the Controller is 1
Volt and the line loss is 10:1, the audio
signal at the base station is 0.1 Volt,
only 10 times (20 dB) higher than the noise,

This relatively high background noise
would greatly reduce the intelligibility of
the system and, consequently, the maximum
working range. Now, consider a short line
in which the noise pick-up is only 0,002
Volt and the line loss only 2:1, The sig-
nal at the receiving end would then be 250
times (48 dB) greater than the noise. For
the best signal-to-noise ratio, the short-
est, lowest loss line available is desired.

The DC resistance of any telephone
pair will affect the control circuits be-
tween the Controller and the base station.
Current regulators incorporated in the
MASTR controller minimize these variations
after initial adjustment. The Controller
operates with a total control line loop re-
sistance as great as 8000 ohms., There is
a possibility, however, that stray currents,
due to leakage, noise, faults, earth
currents, etc., may cause faulty operation,

Three types of telephone line connec-
tions are commonly used. Before choosing
one of these types, consider the cost and
performance of each, as one type may be
available at a much lower rate. Also,
telephone companies offer no choice.
following chart contains information to as-
sist in selecting the control method and
type of telephone line to be used in DC
control applications.

some
The

Any transmission circuit capable of
handling audio frequencies in the 300 to
3000 Hz range can be used for tone control.

TELEPHONE LINE CHARACTERISTICS

It is not necessary to observe polarity in
wire line connections.

DC Control Telephone Line Connections

(Refer to Figure 1)

Connect the telephone lines to Terminal
Board TB110l, using one of the following
methods:

Method 1 - Single telephone pair (control
voltage simplexed line to line)

a, Connect telephone pair to
TB1101-1 and TB110l1l-2,

b. Connect jumper between
TB1101-3 and TB11l01l-5,

c. Connect jumper between
TB1101-4 and TB1101l-6,

Method 2 - Single telephone pair (Control
voltage simplexed line to ground)
a., Connect telephone pair to
TB1101-1] and TB11l0l1l-2,
b, Connect jumper between
TB1101-4 and TB11l01l-5,
c. Connect jumper between
TB1101-6 and TB1101-17,
d. Connect jumper between
TB1101-3 and TB1101l-4,
Method 3 - Separate Control and audio pair

a, Connect audio pair to
TB1101-1 and TB1101-2,

b. Connect control pair to
TB1101-5 and TB1101-6,

c. Connect jumper between
TB1101-4 and TB1101-3.

d. Remove jumpers between holes
14 and 15 and between holes
16 and 17 on System Board
All101,

METHOD DESCRIPTION ADVANTAGES OR DISADVANTAGES

1 One metallic pair: for both audio Economical; dependable where earth
and control voltages with control currents may be large, or where a
voltage simplexed from line to good earth ground cannot be obtained;
line. keying clicks will be heard in par-

alleled Remote Control Units.

2 One metallic pair: for both audio Economical; earth ground currents
and control voltages with control (encountered near power company sub-
voltages simplexed from line to stations) may result in interference
ground, with control functions; keying clicks

minimized.,

3. Two telephone pairs; one for audio Provides best performance; keying
voltage and one for control voltage clicks will not be heard; least
(metallic pair)., susceptible earth ground currents

which may interfere with control
functions,
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TELEPHONE LINE CHARACTERISTICS
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STATION
REMOTE CONTROL PANEL

R e
AUDIO | | ' AUDIO
VOLTAGE | P X o> X o VOLTAGE
| TELEPHONE PAIR
| | (METALLIC PAIR) | |
| % i
s o N 2
CONTROL | | TO
ot | 1] o }zm.%
L - Il_ -
METHOD |- SINGLE TELEPHONE PAIR WITH CONTROL SIMPLEXED
LINE TO LINE
STATION
REMOTE CONTROL UNIT REMOTE CONTROL PANEL
AUDIO AUDIO
VOLTAGE ><:><:><>©<>C VOLTAGE
TELEPHONE PAIR
(METALLIC PAIR)
CONTROL l ! GOOD EARTH GROUND LCOJ'?ROL
VOLTAGE 1 [~ (GROUND ROD, COLD WATER PIPE ) [~ . CIRCUITS
I ~ T
L J L L W
METHOD 2- SINGLE TELEPHONE PAIR WITH CONTROL SIMPLEXED
BETWEEN CENTER TAP AND GROUND
REMOTE CONTROL UNIT REMOTE E}ﬁi‘é’& PANEL
AUDIO AUDIO
VOLTAGE VOLTAGE
TELEPHONE PAIR-AUDIO

CONTROL
VOLTAGE

TELEPHONE PAIR- CONTROL
(METALLIC PAIR)

METHOD 3- SEPARATE CONTROL AND AUDIO PAIRS

L T0
CONTROL
J CIRCUITS

RC-2556 A

Figure 1 - Telephone Line Connections 3
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Proper Grounding Practices (Method 2)

The telephone company specifies that
their customer's equipment signal ground
should be made using the proper connection
to a ground electrode such as a metallic
cold water pipe.

The ground connection should be made
with a single No. 14 AWG or larger copper
conductor. The conductor should be short,
straight and a continuous piece of wire.
Attention should be given to providing the
lowest possible resistance at the connec-
tion at each end of the ground wire.

When optional line surge protection
devices are provided in the customer equip-
ment, it is imperative that the good earth
ground be used. If the telephone company
also provides protective devices, the cus-
tomer provided device earth ground connec-
tions should be located close to the tele-
phone company earth ground connection but
should not use the same ground clamp that
the telephone company uses.

MASTR CONTROLLER

TBHOI
4- WIRE AUDIO i3 1 13

TELEPHONE LINE CHARACTERISTICS

If a good earth ground as described
above cannot be obtained, Method 2 should
not be used. Also, the addition of surge
protective devices are of little value with-
out the proper earth ground.

Four-Wire Audio

In remote control two-way radio systems
where customer-owned multiplex/microwave
systems are utilized, or where leased lines
obtained from the local telephone company do
not utilize hybrids in the transmission path,
4-wire audio operation may be required. The
4-wire audio system provides separate con-
nections for the receive audio path and the
transmit audio path. See Figure 2,

The 4-Wire Audio Kit (Option 8553) con-
sists of a separate transformer mounted to

the System Board. Refer to the Installation
Instructions for Option 8553.

STATION REMOTE CONTROL

[ ]

A

RECEIVE

3 LINE XFMR

i 1

i

ADD _|—-
JUMPER

Q

Q

4-WIRE AUDIO
r=r XFMR
|
|
ADD JUMPERS FOR /L_ L o '
LINE XFMR | /TONE CONTROL
dl g L/ l ot
| ———> TRANSMIT
E | |
I | O
| -
]
' &JKQ\ADD JUMPERS
CONTROL . I _; FOR DC CONTROL
| RC-2657A

Figure 2 - Typical 4-Wire Audio Installation
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E & M Signaling

E & M lead signaling systems derive
their name from certain historical designa-
tions of the signaling leads on circuit
drawings, An "M" lead is associated with
the transMit function while the "E" lead
is associated with the recEive function,

In two-way radio systems with remote con-
trol, E & M Signaling may be the only type
of supervision offered by the available
carrier circuits.

Generally both 4-Wire Audio and E & M
Signaling options are used to interface
between the radio and carrier systems.
However, 2-Wire Audio may be used in the
two-way radio portion of the control system
if hybrids are installed to provide transi-
tion between the 2-wire and 4-wire connec-
tions, Usually the E & M Signaling is se-
parated from the audio (separate line) in
both 2-wire and 4-wire installations.

REMOTE CONTROL

¢ HARACTERISTICS

MULTIPLEX/MICROWAVE
SYSTEM

UNIT
— - - TRANSMIT AUDIO g_
4-WIRE IH | "|
AUDIO 3 §7| RECEIVE AUDIO | g
OPTION I“ | — | |I§
TIwie | | MODULATOR
i | |
l Lj____ | TONE
I ; ENCODER|
I cam - "M" LEAD (48 VDC) LAJ
OPTION , 3
(GRD) o
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Figure 3 illustrates a typical inter-
face between a two-way radio system and a
multiplex/microwave system. The Remote
Control Console and Base Station are equip-
ped with the E & M Signaling Option and 4-
Wire Audio Option. The console provides a
regulated -48 VDC output (or -24 VDC with
minor modifications) to the "M" lead when
the TRANSMIT switch is pressed. This -48
volts activates a tone encoder (usually
3825 Hertz) in the multiplex rack. The
tone encoder modulates the carrier frequency
which is transmitted over the microwave
link.

At the station end of the microwave
link, the signal is demodulated and the
3825 Hertz tone operates a tone decoder in
the multiplex rack. The output of the de-
coder results in a contact closure to pro-
vide transmitter keying in the Remote Con-
trol Base Station.

BASE STATION
(I FREQ TX & RX)

WIRE \
AUDIO

"] TRANSMIT AUDIO

Fl— B

RECEIVE AUDIO |

Figure 3 - Typical

OPTION
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Application of E & M Signaling
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DC CONTROL CIRCUIT ANALYSIS

(Refer to DC Control System Diagram)

Control Functions

By using accessory kits and options,
the MASTR Controller can perform a max-
mum of six different DC control functions,

DC CONTROL CIRCUIT ANALYSIS

This is accomplished by applying three
different levels and changing the polari-
ties of the control current to activate
switches at the station remote control
panel., The control current requirements
for selecting each function in "T" series
MASTR Professional Remote and Repeater
Stations are listed in Table 1,

TABLE 1

DC CONTROL CURRENT AND FUNCTION

with Channel Guard are paralleled, CG Disable must be a momentary function.

FUNCTION CONTROL CURRENT IN MILLIAMPS
-11 -6 -2,5 0 +6 +11
1 Freq. TX (P)
1l Freq. RX Receive Transmit
2 Freq. TX (P)
1 Freq. RX Receive TX-F1 TX-F2
1 Freq. TX
2 Freq. RX RX-F2 RX~-F1 Transmit
2 Freq. TX
2Freq. RX RX-F2 RX-F1 TX-F1 TX-F2
1 Freq. TX &
PSLM or 2 separate RX~F2 RX-F1 RX-F1&F2 Transmit
Receivers
2 Freq. TX &
PSLM or 2 separate RX-F2 RX-F1 RX-F1&F2 TX-F1 TX=-F2
Receivers
1 Freq. TX (P)
1 Freq. RX with CG Receive
Channel Guard Disable Disable|With CG Transmit
2 Freq, TX (P)
i 1 Freq. RX with CcG Receive
' Channel Guard Disable Disable|With CG TX-F1 TX-F2
' 1 Freq. TX
' 2 Freq. RX with RX-F2 RX-F2 RX-F1 RX-F1
CcG with cG with
Channel Guard Disable Disable CG Disable| cCG Transmit
2 Freq. TX
2 Freq. RX with RX-F2 RX~-F2 RX-F1 RX-F1
: CcG with CG with
- Channel Guard Disable Disable CG Disable| cG TX-F1 TX=F2
i Repeater Disable Repeater
H Disable Receive Transmit
| Repeater Disable Repeater
Disable Repeater CG Receiver
& Channel Guard & CG Disable Disable|With CG Transmit
i Disable
NOTE
Functions marked with symbol (P) can be used in Parallel consoles, When units
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DC Control of KC16 Remote Control Panel

The control current required to select each function in the KC16 Remote Control
Panel is given in Table 2,

TABLE 2
DC CONTROL CURRENT AND FUNCTION FOR KC16 CONTROL PANEL

FUNCTION CONTROL CURRENT IN MILLIAMPERS
-15** -6"* 0 +6* +15**
1 Freq. TX
1 Freq. RX (P) Receive Transmit
2 Freq., TX
1 Freq. RX Receive TX-F1 TX-F2
1 Freq. TX
2 Freq. RX RX-F2 RX-F1 Transmit
2 Freq. TX
2 Freq. RX RX-F2 RX-F1 TX-F1 TX-F2
1 Freq. TX and
PSLM or 2 J RX-F2 RX-F1 RX~-F1&F2 Transmit
Separate Receiver
2 Freq. TX and RX=-F2
PSLM or 2
Separate Receivers RX-F1 RX-F1&F2 TX-F1 TX-F2
1 Freq. TX and Channel Monitor
Receive with Guard (Noise Transmit
Channel Guard Receive Squelch)
(P)
Repeater Repeater
Disable Disable Receive Transmit
Repeater Repeater Channel Monitor
Disable Disable Repeater Guard (Noise Transmit
Channel Guard and Disable Receive Squelch)
Monitor
NOTES

*Jumper from H13 to H14 on H, V, Board 19D416592 must be moved to between

H13 and H15. 5K resistor R35 must be adjusted for 6 mA,

** 1K resistor R37 must be adjusted for 15 mA,
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Connections

All connections to the MASTR Controller
except the power connections are made at
the screw terminals on TB110l. For proper
operation of the DC control circuits, the
polarity of the telephone pair carrying the
control currents must be the same at both
the MASTR Controller and the station remote
control panel, To identify the wires at
each end of the telephone line, temporarily
short one wire of the control pair (discon-
nected from the equipment) to a good earth
ground at the station remote control panel
and measure the resistance between each of
the two wires and a good earth ground at
the MASTR Controller. The ungrounded wire
will appear as an open circuit. The ground-
ed wire will show a resistance which will
depend upon the size and length of the pair
used.,

Label each end of the wire and remove
the ground. Remove the short. Be sure
that both of the telephone wires which carry
the control currents are connected to cor-
responding terminals on the MASTR Controller
and the remote control panel.

Single Frequency Transmit and Single
Frequency Receive

The single frequency transmit and
single frequency receive DC control func-
tion requires the use of High Voltage Module
19C320169 connected to J1104 on the MASTR
Controller system board. The high voltage
from the controller power supply is applied
to pins 7 and 8 and connected to current
regulator Q1 and VR1. When zero current
is applied to the control pair at pins 2
and 13, the control circuit is in the re-
ceive mode. When the TRANSMIT bar is
pressed, PTT ground is applied to the
250 kHz oscillator Q3, initiating oscillator
operation. The 250 kHz signal serves as a
bias circuit for the current regulator, cur-
rent selection, and provides isolation for
the control pair,

The 250 kHz signal is coupled through
transformer Tl and turns on regulator switch
Q2. This switch allows Ql to conduct and
the current through Q1 is regulated by VR1,
The +6 mA is adjusted by potentiometer R2,
The regulated control current is applied to
the control pair at pins 2 and 13 to key
the transmitter at the remote station,

Multi-Frequency Switching

Switching more than one transmit or re-
ceive frequency requires the application of
High Voltage Module 19D416592 connected to
J1103 and J1104 on the systems board., Re-
fer to the Schematic Diagram (See Table of
Contents) for the function switch legends
and jumper connections on the 19D416592
Board,

DC CONTROL CIRCUIT ANALYSIS

The selection function applies a ground
to the appropriate terminal at P3, For
example, selecting XMIT #2 transfers ground
from terminal P3-9 to P3-8, CR23 is for-
ward biased, preventing Q2 from conducting.
Since ground is removed from P3-9, CR27 is
back biased. Ql and Q3 are normally
conducting, holding Q2 and Q4 off, When
the PTT lead is grounded, CR24 and CR25
are forward biased., This turns off Q1
and Q3. Since CR27 is back biased, Q4
is now allowed to conduct. Conduction of
Q4 forward biases CR10 and CR1l1l, This
allows the 250 kHz oscillator (Ql2) output
to flow through the primary of T4 and T5,
Transformer T4 serves as the bias coupler
for the 11 mA selector transistor Ql5,

Q15 conducts and the 11 mA control current
is applied to the line., The 11 mA current
is adjusted by R37.

The oscillator output is also allowed
to flow through the primary of T5., This
current is applied to the SCR bridge
(CR42 - CR48) to provide a positive 11 mA
at the control pair connected to P4-2 and
P4-13., Similarly, T6 provides a negative
polarity for the selected control current;
T2 and Q13 provide a control current of
2.5 mA adjusted by R35, and T3 and Ql4
provide a control current of 6 mA adjusted
by R36.

Channel Guard Control

In standard Channel Guard applications,
Channel Guard microphone 19B209459P1 is pro-
vided. A CG MONITOR switch is located on
the microphone. When the microphone is un-
keyed and the MONITOR switch is not de-
pressed, no control current is applied to
the control pair., This selects Channel
Guard operation at the base station for
Receive - F1, 1In applications with 2-
Frequency Receive, when the REC F2 function
is selected the -6 mA control current is
applied to the line. 1In either of these
cases, Channel Guard operation is selected
at the base station, and only those trans-
missions coded by the proper Channel Guard
tone will be heard at the MASTR Controller,

Pressing the MONITOR switch on the
microphone applies ground to the Channel
Guard latch flip-flop (Q17 - Ql8), turning
on Q17 and turning off Q18, Turning off
Q18 turns on Q19, applying a negative poten-
tial to operate the Channel Guard Monitor
Lamp and turning off Q5. Q6 conducts, con-
necting -2,5 mA to the control pair. This
disables the station Channel Guard so that
all transmissions on the receiver frequency
selected can be heard, Pressing the PTT
switch applies either +6 mA (TX-F1l) or
+11 mA (TX-F2) to the control pair to key
the desired transmitter. If negative cur-
rents other than -2.,5 mA are used, parallel
operation of the MASTR Controllers is not
recommended,
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For momentary operation of Channel
Guard control refer to the Wiring Diagram
of High Voltage Module 19D416592 (see
Table of Contents).

Remote/Repeater Control

In remote/repeater applications, the
station transmitter may be keyed by either
an incoming RF signal (repeater operation)
or by a control current from the MASTR
Controller., Two methods may be employed
to give the dispatcher priority over repeat-
er operations,.

1. Without Repeater Disable:

When the Repeater Disable option is
not employed, keying the microphone
applied +6 or +11 mA to the control
pair. This opens the ground return
of the COS at the repeater station,
The station will then operate as a
remote only as long as the microphone
remains keyed.

2, Repeater Disable:

With the Repeater Disable option,
pressing in the REPEAT DISABLE switch
applies -6 mA to the control pair,
This opens the ground return to the
COS at the repeater station, and the
station will operate as a remote as
long as the REPEAT DISABLE switch
remains depressed.

Repeater Disable and Channel Guard Monitor

With the microphone unkeyed and the
CG MON switch not depressed, Channel Guard
is energized and no control current is
applied to the control pair. This permits
normal Channel Guard and repeater operation.,
Pressing the MONITOR switch on the micro-
phone or the Controller applies -2,5 mA
to the control pair. This disables the
station Channel Guard so that all trans-
missions on the receiver frequency can be
heard. The station will still operate as
a repeater whenever a properly tone-=coded
message is received.,

With the MONITOR switch not depressed,
pressing the REPEAT DISABLE switch applies
-6 mA to the control pair., This removes
the ground to the Carrier Operated Switch
(COS) on the repeater control panel so
that the station will operate as a remote
as long as the REPEAT DISABLE switch is
depressed,

Depressing both the MONITOR and REPEAT
DISABLE switches applies =11 mA to the con-
trol pair., This provides Channel Guard
monitoring and disables the COS so that
the station operates as a remote.

Keying the microphone at the Controller
applies +6 mA to the control pair and re-
moves the ~11 mA from the control pair,
disabling the repeater function and keying
the station transmitter.
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Simultaneous Monitor of Two Receivers of
2-Frequency PSLM of One Receiver

Refer to the Schematic Diagram (See
Table of Contents) for the extensive cir-
cuit changes required for this function,
Two 19D416628G2 Switch Kits are provided to
allow individual selection of the receiver
frequencies or simultaneous selection of
both receiver frequencies,

With no receive selector switch de-
pressed, no current is applied to the con-
trol pair, This allows receiving either of
the receiver frequencies selected by PSLM,
Depressing the REC 1 switch applies -6 mA
to the control pair, disabling the PSLM
function and allowing the RX-F1l signal to
be monitored., Depressing the REC 2 switch
applies =11 mA to the control pair, disab-
ling the PSLM function and allowing the
RX-F2 signal to be monitored.

Supervisory Control (Option 8537)

According to FCC regulations, if more
than one controller is connected in parallel
in a system and their number and location
are not specified on the station license, the
dispatcher must be able to cut any conversa-
tion off the air that he judges unfit for
transmission,

Pressing the SUPV CONT switch places
a short across the control pair, terminating
the transmission. The dispatcher can use
the intercom (if present) to prevent a re-
currence of the unauthorized transmission
before releasing the short on the control
pair,

Tone Alert (Option 8528)

The Tone Alert Oscillator accessory is
used by the dispatcher to transmit an alert-
ing tone to call attention to messages of
more than usual importance. The accessory
consists of a tone oscillator and indicator
light mounted in the selector switch.

Depressing the ALERT TONE switch ap-
plies ground to the tone transmit output to
key the transmitter and turns on the Tone
Alert LED, The nominal 1000 Hz output of
the tone oscillator is connected to the
audio board where the external tone switch
is turned off, feeding the tone signal to
the audio pair at TB110l-7 and -10 and
then transmitted by the station. The tone
output is adjusted by R5 on the tone board
for 2 Volts RMS at the audio pair.

Intercom Switch Kit (Option 8536)

The Intercom Switch Kit permits com-
munication between paralleled MASTR Con-
trollers without keying the transmitter.
It also permits intercommunication between
the controller and the base station when
the remote control panel has been equipped
with the intercom accessory.
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Depressing the INTCM switch transfer
PTT ground to the audio PTT path. This
opens the transmit control current path
and disables the transmit light.

VU Meter Kit (Option 8529)

The VU Meter enables the operator to
check the line level of the MASTR Controller
in the transmit, intercome or receive mode.
The VU Meter provides a relative indication
of the audio levels applied to and re-
ceived from the audio pair. Audio from the
compressor or the line is coupled through
potentiometer R3 to the amplifier., The
output of the amplifier drives the meter,

The meter is normally shipped from the
factory adjusted to indicate frequent peaks
in the -1 to +3 VU range when the operator
is talking into the microphone at a normal
voice level. For this type of operation,
the LINE OUTPUT control is set for +11 dBm.
If desired, the meter may be set for -1 to
+3 VU peaks at lower operating levels.

Clocks (Options 8534, 8535, 8568, 8569)

Optional 12-hour clocks (Option 8534,
60 Hz and Option 8568, 50 Hz) or 24-hour
clocks (Option 8535, 60 Hz and 8569, 50 Hz)
are available for mounting on the MASTR
Controller., The clocks are connected so
that they operate with the power switch in
the ON or OFF position. In the event of a
power failure, the clocks can be reset by
removing the clock window and turning the
indicator wheels in either direction until
the correct time shows in the window.

Partial Speaker Mute (Option 8533)

The speaker muting option permits the
dispatcher to temporarily reduce the volume
of incoming calls to a low level for busi-
ness discussions, telephone calls, etc.

Pressing in the SPKR MUTE switch con-
nects a 20,000 ohm resistor into the volume
control high lead, reducing the speaker out-
put approximately 20 dB.

Parallel Transmit Indicator (Option 8527)

The parallel transmit option is used
in systems with parallel controllers to
provide a visual indication when any console
is in the transmit condition,

Keying the transmitter at any controller
applies a positive voltage to the control
pair, This voltage is dropped through volt-
age dividers R4 and R5 and applied to the
base of Q2, turning Q2 on. Conduction of
Q2 forward biases CR2, allowing the 250 kHz
oscillator (Q3) output through to trans-
former Tl, This turns Ql on. When Ql is
conducting, its collector voltage drops to
ground potential, This completes the
ground path for the transmit indicator,
turning it on,

10
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In Channel Guard systems where a higher
keying voltage is required, the jumper by-
passing zener diode VRl is removed. The
diode now prevents Q2 from turning on when
a lower voltage is applied to the control
pair.

Line Compensation (Option 8532)

The line compensation option compen-
sates for high frequency telephone~line
losses in the 1000 to 3000 Hz range. The
option consists of a parallel L-G circuit
in series with a potentiometer, and should
be used when the high-frequency attenuation
in the 2500 to 3000 Hz range is more than
10 dB below the 400 to 600 Hz level. Com-
plete instructions for setting the line
compensation option after the MASTR Con-
troller has been installed are contained -
in the Adjustment Procedure (see Table .
of Contents).

DC Control Battery Standby (Option 8526)

This option allows the 539 Series
MASTR Controller to be operated on a 12-Volt
battery (customer furnished) in the event
the AC power source fails. The dispatcher
depresses the BATT STBY switch to transfer
the controller to the battery supply. The
controller will remain on DC power until
the switch is pushed again. An LED on the
BATT STBY switch remains illuminated to
remind the dispatcher that he is operating
on standby power,

E&M Signaling Control (Option 8530)

This option provides a means of keying
the M lead of an E&M signaling facility.,
With E&M signaling, the MASTR Controller
becomes a push-to-talk control for single
frequency transmit and receive and operates
full duplex. Either -48 VDC (60 mA max.)
or -24 (10 mA max,) will be available
on the M lead.

Applying PTT ground at P4-11 turns off
Q2 and turns on Q3. Conduction of Q3 allows
Q1 to conduct and the 48 VDC applied to
P4-7 and -8 is regulated by Q1 and VRl and
VR2 in series. For 24 VDC operation, VRl is
removed from the regulator circuit and Q4
is added. The resultant regulated 48 VDC
(or 24 VDC) is applied to the M lead con-
nected to P4-2 via TB1101l-6,

The Four Wire Audio Kit (Option 8553)
is required for separate transmit and re-
ceive audio lines.

Four Wire Audio Kit (Option 8553)

This kit consists of an additional
600 ohm line transformer for received audio.
The purpose of the option is to allow sepa-
rate audio connections for the received
audio and for the transmit audio.
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When this option is installed at the
factory, the Controller will operate in the
simplex mode with the received audio
switched off during PTT periods and with
the transmit audio switched off during re-
ceive periods. To operate the Controller
simultaneous duplex: clip out diode CR3
on the 19D416629Gl Audio Board, remove the
jumper between H1 and H2, and add the 620
ohm resistor between H3 and H4 on the Audio
Board.

TONE CONTROL CIRCUIT ANALYSIS

(Refer to Tone Control System Diagram)
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Control Functions

The MASTR Controller can perform a
maximum of 12 different tone control func-
tions, This is accomplished by applying
two or three tones in sequence at the pre-~
scribed level to the transmission medium
for detection at the remote base station.
All of the tones are generated at the MASTR
Controller by one oscillator whose frequency
is selected by resistors activated by a com-
bination of switch selection and logic cir-
cuitry. The control tone frequencies re-
quired to select each function in the "T"
series MASTR Professional Remote and
Repeater Stations are listed in Table 3.

TABLE 3

TONE CONTROL FREQUENCY AND FUNCTION

FUNCTION TONE FREQUENCY TONE DURATION
RX Channel Guard
Disable (Reset by PTT) 2050 Hertz 40 milliseconds
*
TX-Freq. No. 1 1950 Hertz 40 milliseconds
TX-Freq. No, 2 1850 Hertz 40 milliseconds
RX-Freq. No. 1 or
Receiver No. 1 1750 Hertz 40 milliseconds
RX-Freq. No, 2 or
Receiver No. 2 1650 Hertz 40 milliseconds
Channel Guard Enable
or Minimum Squelch
or Repeater Enable 1550 Hertz 40 milliseconds
Channel Guard Disable
or Maximum Squelch
or Repeater Disable 1450 Hertz 40 milliseconds
Aux., Function 1 ON 1350 Hertz 40 milliseconds
Aux, Function 1 OFF 1250 Hertz 40 milliseconds
Aux., Function 2 ON 1150 Hertz 40 milliseconds
Aux. Function 2 OFF
or PSLM or Sim. Monitor 1050 Hertz 40 milliseconds
TX Hold ™~ 2175 Hertz
NOTES:
* All functions but Transmit F1 and Transmit Hold are optional,
** Transmit Hold is transmitted at 30 dB below the Secur-it tone level as
long as PIT switch is depressed.

11
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2175Hz SECUR-IT TONE

. +10 gﬂm

Il

125 MS.

TONE CONTROL CIRCUIT ANALYSIS

FUNCTION TONE

i
MU :

2175Hz TRANSMIT HOLD TONE
-20 dBm

¢ 40 MS. —¢~AS LONG AS PTT SWITCH DEPRESSED—>

RC-2434

Figure 4 - Tone Control Sequence

When a non-transmit function is selec-
ted, the Secur-~it tone frequency of 2175 Hz
is transmitted for a period of 125 milli-
seconds at a level equal to normal voice
peaks. In the case of a 0 VU line level,
the Secur-it tone is transmitted at a level
of +10 dBm, At the end of this 125 milli-
seconds, the oscillator output frequency is
changed to that of the function selected.
This tone is transmitted for a period of
40 milliseconds at a level 10 dB below the
Secur-it tone burst. Upon completion of
this sequence, all encoder circuits are
returned to normal., See Figure 4.

When a transmit function is selected
the Secur-it tone is transmitted as in the
sequence described above, followed by a 40
ms burst of the Fl1l or F2 transmit function
tone. At the end of this tone period, the
Secur-it tone is turned on again and trans-
mitted at a level 30 dB below its initial
burst level, as shown in Figure 4. The
Secur-it tone remains on at this level in
the presence of voice as long as the PTT
switch is depressed.

Connections

All Connections to the MASTR Controller
except the power connections are made at
the screw terminals on TB11l0l. Any trans-
mission circuit capable of handling audio
frequencies in the 300 to 3000 Hz range can
be used for tone control. It is not neces-
sary to observe polarity in wire line con-
nections for tone control applications.
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1. Connect Telephone pair or metallic
pair to TB1101l-1 and TB1101-2,

2, Connect jumper between TB1101-3 and
TB1101-4,

Tone Control Board 19D416597

In early versions of the MASTR Control-
ler, Tone Control Board 19D416597Gl was
used. In later versions Tone Control Board
19D416597G2 is used. The G2 Board has an
IC regulator (U8) for better control of the -
5.0 VDC logic supply.

The 19D416597 Tone Control Board pro-
vides the necessary logic required for se-
lecting the individual functions. The tone
oscillator is located on this board. The
Oscillator consists of integrated circuit Ul
and the associated frequency-determining cir-
cuits. Variable resistor R54 provides a
means of adjusting the oscillator to its
center frequency. By the logical selection
of frequency-determining resistors, the os-
cillator's nominal frequency can be changed
as required.

Depressing the desired function selec-
tor switch applies in low to U2A pin 1, 2
or 3 on the Tone Control Board. This low is
inverted by NOR gate U2A and inverted again
by U4A. The resultant low at pin 2 of U4A
discharges Cl12 and operates the Secur-it
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Tone One Shot U3A-U4B., The low output at
pin 4 of U4B turns off Q7. The high at the
collector of Q7 is inverted by U4C and the
low output at U4C-6 (TP8) is applied to NOR

gate U2B (Tone Inhabit). The high output at

U2B-8 (TP1l0) is inverted at UGE and the re-
sultant low turns off Tone Gate Q3. Tran-

sistor Q9 is normally conducting, connecting

R28 into the frequency-determining network
of the tone oscillator. Turning off Tone
Gate Q3 thus allows the 2175 Hertz Secur-it
tone through to the tone amplifiers Q4-Q5,
The Amplified tone is connected through
TONE LEVEL ADJUST potentiometer R18 to the
tone output terminal P4-14. The low output
of U4C is also inverted by U3D and again by
U6D, The resultant low turns off 30-dB
attenuator Q2,

The Secur-it tone One Shot remains in
the on condition for a period of 125 mil-
liseconds, determined by the RC time con-
stant of R22 and C13, When the one shot
returns to its normal state, the high at
pin 4 of U4B turns Q7 on. The low at the
collector of Q7 is inverted by U4C and in-
verted again by U4D, Capacitor Cl4 is dis-
charged, turning on the Function Tone One
Shot U3B-U4E, The low output at U4E-10
turns off Q8 and the high at the collector
of Q8 is inverted by U4F, turning off Q9.
The low at U4F-12 (TP2) is applied to
U2B-9, keeping the Tone Gate (Q3) open.
This same low is applied to the base of
Ql9,

Enable switch Q19 is normally conduct-
ing, disabling the Tone Control Function
Modules. When the Function Tone One Shot
is turned on, Q19 is turned off. This en-
ables the Tone Control Function Modules.
The function tone selected is determined by
the enable voltage at P3-13, the 200 milli-
second one shot selected, and the function
selector switch position. The high output
of U3B is connected to the base of Q1
(10 dB attenuator), turning the transistor
on, Thus the selected function tone is
transmitted at a level 10 dB below the
Secur-it tone level.

The high output of U3D (when either of
the tone control one shots is active) is

applied to the AUDIO INHIBIT lead P4-1, pre-

venting the mike output on the Audio Board
from operating during tone transmission.
The output of U3D also continues to hold
the 30 dB attenuator off and operates the
VU Meter level switch Ql2,

The high output of U2B is applied to
the INHIBIT lead at P3-14, preventing the
non-selected 200 ms one shots on the Tone
Control Function Modules as well as the
Channel Guard Monitor One Shot from opera-
ting. This same high turns on Q16, enab-
ling the Audio Board to transmit the tones.

Channel Guard Monitor

Depressing the MONITOR bar on the
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Channel Guard microphone applies a ground
to P3-6 on the Tone Control Board. The

200 ms Channel Guard Monitor One Shot U5A-
USC is operated, This same ground is app-
lied to pin 2 of U2A, operating the 125 ms
one shot and, in turn, the 40 ms one shot.
The high output of U5A is NANDed with the
high from U3B to provide a low to U6A,

The resultant high at the output of U6A
operates Q10, connecting R35 into the
frequency-determining network of the tone
oscillator., Thus the Channel Guard

monitor of 2050 Hz is transmitted with the
Function Tone One Shot is active., When
this tone is transmitted, the Channel Guard
function at the base station is disabled,
allowing the dispatcher to monitor received
audio,

Transmit F1 and F2

When the transmit function switch is
in the F1 position (not depressed) ground
is connected to the XMIT F1l terminal P3-9
on the Tone Control Board. Operating the
PTT switch applies ground to P4-11, Ql4
is turned off and Ql5 is turned on. The
low at the collector of Q15 (TP7) is in-
verted at U6C, turning on PTT latch tran-
sistor Ql17. This transistor remains on
during the period that the 125 ms and 40
ms one shots are active. Ql14-Ql5 senses
the level of the PTT line above ground and
maintains the level within 0.6 Volts to
insure proper audio inhibit. The low at
the collector of Q15 is also applied to
U7A=-2, U2B~12 and U6C-5. The resultant
high output of U6C is applied to U7B-5,
The high output of U3B is applied to U7B-3.
The high on P3-8 (XMIT F2) is applied to
U7B-4, The resultant low output of U7B-6
is inverted by U6F, turning on Q13 and
connecting R29 into the frequency-determin-
ing network of the tone oscillator. Thus
the TX F1 tone of 1950 Hz is transmitted.

The ground at XMIT Fl is applied to
NAND gate U7C. The resultant high output
of U7C is inverted by U3C, preventing Q18
from conducting, As long as the PTT switch
is depressed, a ground is maintained at
terminal 12 of Tone Inhibit gate U2B,
keeping the Tone Gate open (Q3 turned off),
At that end of the 40 ms function tone
period, a high is applied to U3D at pin 12,
The low output of U3D is inverted by U6D
and the resultant high turns the 30-dB
attenuator (Q2) back on. Q9 is also turned
back on, transmitting the 2175 Hz tone at
a level 30 dB below its Secur-it tone level
as long as the PTT switch is depressed.
This keeps the base station transmitter
keyed while the message is being sent,

If the transmit function switch is de-
pressed for F2, ground is applied via the
XMIT F2 lead to U7B, preventing TXFl tran-
sistor Q13 from conducting. Thus Q18 con-
ducts during the function tone one shot
period, connecting R50 into the frequency

13
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TABLE 4

TONE CONTROL FUNCTION MODULE APPLICATION

FUNCTION MODEL NUMBER TONE FREQUENCY
RX-Freq. No. 1
or Receiver 1 19C320182G1l 1750 Hz
RX-Freq. No. 2
or Receiver 2 19C320182G1 1650 Hz
Channel Guard Enable
or Minimum Squelch
or Repeater Enable 19C320182G2 1550 Hz
Channel Guard Disable
or Maximum Squelch
or Repeater Disable 19C320182G2 1450 Hz
Aux. Function No. 1 ON 1350 Hz
Aux. Function No. 1 OFF 19C320182G3 1250 Hz
Aux. Function No. 2 ON 1150 Hz
Aux. Function No. 2 OFF
or PSLM or
Simultaneous Monitor 19C320182G4 1050 Hz

determining network of the oscillator and
transmitting the TXF2 tone of 1850 Hertz
for 40 ms.

Tone Control Function Modules 19C320182G1l~G4

Four Tone Control Function Modules are
available for the various tone control func-
tions provided for the MASTR Controller.
Table 4 lists the function, the module
required for the function, and the tone
control frequency used.

As long as the function tone one shot
on the Tone Control Board is inactive, a
"high" is applied to the inhibit lead P7-12
on the Tone Control Function Module. This
prevents the 200 ms one shot (UlA and U1lB)
from being activated. When the function
tone one shot is activated, the inhibit
lead is grounded and enable transistor Q19
on the Tone Control Board removes ground
from the enable lead at P7-11, enabling the
frequency-determining switches Q1-Q2 and
Q3-Q4.

Grounding one of the switch contacts
at P7-7 or P7-8 activates the 200 ms one
shot. Q5 is turned off supplying a low
to the initiate lead at P7-13. This
low initiates the Secur-it tone and
function control tone one shots on the
Tone Control Board to begin the function
tone sequence.

Receive F1 and F2

With the receive function switch in
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the REC F1l position, ground is applied to
P7-7. This prevents Q3 on the 19C320182G1
Tone Control Function Module from conduct-
ing. When the 200 ms one shot 1s activated,
Ql is turned on because the RX-F2 lead
(P7-8) is not grounded. Ql turns on Q2,
connecting the frequency-determining re-
sistor R17 into the oscillator circuit.
Thus REC Fl1 tone 1750 Hz is transmitted.
Depressing the receive function switch to
the REC F2 position grounds P7-8 and pre-
vents Q1 from conducting. The RX F1

lead at P7-7 is no longer grounded, allow-
ing Q3 and Q4 to conduct and insert R18
into the frequency-determining network of
the oscillator. Thus the RX F2 tone fre-
quency of 1650 Hertz is transmitted. The
other Tone Control Function Modules operate
in the same manner as described to select
the functions outlined in Table 4.

Take Over Control (Option 8538)

When a number of MASTR Controllers are
connected in parallel on the same control
pair, this option allows all paralleled
units to be completely disabled and the
main dispatcher to assume full control of
the system.

Depressing the 19D416628G9 TAKE OVER
function switch grounds the +24 Volt line,
disconnects the + line DC and audio line
from the - Supervisory Control line, and
disconnects the - line DC and audio line
from the + supervisory control line. The
telephone pair at the controlled remote
unit is connected to TB1101-9 (+ SUPV CON-
TROL) and TB1101-12 (- SUPV CONTROL).
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Alert Tone (Option 8528)

The Tone Alert Oscillator accessory is
used by the dispatcher to transmit an
alerting tone to call attention to messages
of more than usual importance. The acces-
sory consists of a tone oscillator and in-
dicator light mounted in the selector switch.

Depressing the ALERT TONE switch ap-
plies 13.8 VDC to the tone oscillator (Ql),
applies ground to the tone transmit output
to key the transmitter and turns on the
Tone Alert LED. The nominal 1000 Hz output
of the tone oscillator is connected to the
Audio Board where the external tone switch
is turned off, feeding the tone signal to
the audio pair at TB1101-7 and -10 and then
transmitted by the station. The tone out-
put is adjusted by R5 on the tone board
for 1 Volt RMS at the audio pair,

Intercom Switeh Kit (Option 8536)

The Intercom Switch Kit permits com-
munication between paralleled MASTR Con-
trollers without keying the transmitter.
It also permits intercommunication between
the dispatcher and the base station when
the remote control panel has been equipped
with the intercom accessory.

Depressing the INTCM switch transfers
PTT ground to the audio PTT path. This
opens the transmit control path and disables
the transmit light.

VU Meter Kit (Option 8529)

The VU Meter enables the operator to
check the line level of the MASTR Control-
ler in the transmit, intercom or receive
mode. The VU Meter provides a relative
indication of the audio levels applied to
and received from the audio pair. Audio
from the compressor amplifier or the line
is coupled through potentiometer R3 to the
amplifier. The output of the amplifier
drives the meter.

The meter is normally shipped from the
factory adjusted to indicate frequent peaks
in the -1 to +3 VU range when the operator
is talking into the microphone at a normal
voice level. For this type of operation,
the LINE OUTPUT control is set for +11 dBm.
If desired, the meter may be set for -1 to
+3 VU at lower operating levels.

Clocks (Options 8534, 8535, 8568, 8569)

Optional 12-hour clocks (Option 8534,
60 Hz and Option 8568, 50 Hz) or 24-hour
clocks (Option 8535, 60 Hz and 8569, 50 Hz)
are available for mounting on the MASTR
Controller. The clocks are connected so
that they operate with the power switch in
the ON or OFF position. In the event of a
power failure, the clocks can be reset by
removing the clock window and turning the
indicator wheels in either direction until
the correct time shows in the window.

LBI-4478

Partial Speaker Mute (Option 8533)

The speaker muting option permits the
dispatcher to temporarily reduce the volume
of incoming calls to a low level for busi-
ness discussions, telephone calls, etc.

Depressing the SPKR MUTE switch con-
nects a 20,000 ohm resistor into the volume
control high lead, reducing the speaker
output approximately 20 dB.

Battery Standby

Battery standby is provided with the
Series 549 MASTR Controller as a standard
item. A diode is connected across termi-
nals 18 and 19 of J1111., This diode is
normally back-biased by the supply voltage.
If the supply voltage fails, the diode be-
comes forward biased and connects an auxil-
iary battery (customer furnished) into the
supply circuit. When the supply voltage is
restored, the diode is again reverse-biased,
automatically disconnecting the battery.

Battery Standby Light Flasher Kit (Option
8545)

The POWER ON indicator is connected
to P6-14 on the Light Flasher Kit when this
option is used. As long as the power sup-
ply voltage is present, CR1l is forward
biased and Q2 is conducting. Q1 is turned
off. If the supply voltage fails, and the
standby battery is switched into the cir-
cuit, CR1l is back biased and Q2 is turned
off, This turns the POWER ON indicator
off but also turns Ql on. Conduction of
Ql turns on the POWER ON indicator., This
process continues to flash the POWER ON
indicator until the supply voltage is re-
stored.

Notch Filter (Option 8555)

In systems with several MASTR Control-
lers connected in parallel, where positive
indication of the transmit condition is
not required, the Notch Filter Option
(8555) may be used to remove the 2175 Hz
transmit hold tone when another controller
is transmitting.

The notch filter consists of pi-
network L1-C3, L2-C4, and L3-Cl. The fil-
ter is tuned to the 2175 Hertz tone fre-
quency, trapping the tone and passing it
to ground. The speech audio is amplified
by Ql and Q2 and passed to the audio cir-
cuits.

Parallel Transmit Indicator and Notch
Filter (Option 8554)

Option 8554 provides a notch filter
for removing the 2175 Hertz transmit hold
tone at the MASTR Controller whenever
another controller connected in parallel
is transmitting. Also provided is a tone
detector circuit for operating the XMIT
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LIGHT to indicate to the dispatcher that
another controller is transmitting a
message.

The notch filter consists of pi-
network L1-Cl1l5, L2-Cl16, and L3-Cl17, The
filter is tuned to the 2175 Hertz tone
frequency, trapping the tone and passing
it to ground. The speech audio is ampli-
fied by Q14 and Q15 and passed to the
audio circuits.

The audio input at P5-6 is also con-
nected to the active RC filter composed of
C2-C6 and R1-R3. Variable resistor R3 al-
lows adjustment of this filter to the 2175
Hertz tone frequency. The 2175 Hertz tone
is amplified by high-gain amplifier Ql1-Q4,
with a feedback path from the emitter of
Q5 to provide stability.

The 2175 Hertz output is buffered by
Q6, amplified at Q7 and passed to the tone
detector CR1 and CR2, Q8 is normally con-
ducting, clamping the amplifier output to
prevent noise pulses from operating the
XMIT LIGHT. When the 2175 Hertz tone is
present, it is rectified and turns off Q9.
Q10 is also turned off. Ql1l is turned on.
Conduction of Q11 turns off the
attenuator Q8 and also turns off Ql2. Q13
is now turned on, operating the XMIT LIGHT.

AUDIO SYSTEM

The MASTR Controller Audio System con-
sists of the audio board (19D424084) and the
speaker PA circuit located on the System
Board All01,

Audio Board 19D424084Gl & G2

The Audio Board consists of the micro-
phone compressor amplifier, the line com-
pressor amplifier, the line preamplifier
and the various switching and level control
circuitry required for proper operation of
the control system. The 19D424084Gl board
is used in DC control systems. The
19D424084G2 board is used in tone control
systems and includes a 2175 Hz notch filter
in the audio path to prevent falsing of the
transmit function.

Operating the PTT switch applies
ground to the receive audio switch Q8,
turning the switch on. When Q8 is con-
ducting, the feedback loop through R23 and
CR4 increases the conduction of gain con-
trol stage Ql, shorting the AC onput to
ground. This cuts off the line input to
the line compressor amplifier. With Q8
turned on, Q7 conducts., This grounds the
VOLUME HI lead, preventing any received
audio from reaching the speaker PA,

Audio from the microphone is coupled
to the MIKE IN ADJUST control R28 where
the proper level is set for the compressor
amplifier. The adjusted audio is coupled
by C38 to preamplifier Q21. The output of

16

Q21 is applied to the Line Compressor
Amplifier. The Line Compressor Amplifier
circuit consists of gain control stage Q10,
high-gain audio amplifiers Q11 through Ql4,
and DC amplifier Q15.

When audio is applied to the compres-
sor amplifier, R29 and the AC impedance of
Ql0 act as a voltage divider for the AC in-
put signal. The output of Q10 is amplified
by a four-stage, direct-coupled amplifier
(Qll through Ql4), Both AC and DC feed-
back in the amplifier circuit provides for
extremely stable operation.

A portion of the amplified output is
fed through LINE OUT ADJUST Control R54 to
the output line amplifier (Ql7-Q18) and to
the line transformer T1l. The remaining
portion of the audio output is rectified
by detector CR9, filtered by C24 and ampli-
fied by DC current amplifier Q15. This DC
output is fed back to the base of gain con-
trol transistor Q1l0,

The amount of DC feedback to the gain
control stage determines the AC impedance
of Q10. An increase in feedback reduces
the AC impedance of Q10 which decreases the
audio voltage to the AC amplifier, keeping
the amplifier output constant. When the
audio input decreases, the output of the AC
amplifier starts to decrease, reducing the
feedback to Q10. This raises the AC im-
pedance of Q10 and increases the audio volt-
age to the AC amplifier, keeping the ampli-
fied output constant.

In tone control systems, the 19D424084G2
Audio Board is used. This board has a
2175 Hz notch filter inserted in the audio
path between H5 and H6. This filter consists
of C36, C37, L1 and R70. The filter consists
of C36, C37, L1 and R70. The filter prevents
falsing of the transmit function by the
2175 Hz tone.

In the receive mode of operation, a
positive voltage is applied to the base of
transmit audio switch Q20, turning the
transistor on. Conduction of Q20 grounds
the output of the mike compressor AC ampli-
fier, preventing any audio from the mike
input from passing to the line amplifier.
With no ground applied through the PTT lead,
Q8 is turned off and the gain control stage
Ql is allowed to function. Q7 also is
turned off, allowing the speaker PA to func-
tion. Audio from the line is coupled to
the LINE IN ADJUST control R1 which, in
turn, connects the received audio to the
line compressor amplifier, This amplifier
functions in the same manner as described
for the mike compressor amplifier. Q2
through Q5 serve as the AC amplifiers; Q6
is the DC amplifier; Ql is the gain control
stage.

The output of the line compressor
amplifier is coupled through VOLUME control
R1 and passed to the speaker PA,



AUDIO SYSTEM

Speaker PA

The Speaker PA is located on the Al1l01
System Board. This amplifier consists of
audio polarity switches Q7 and Q8, phase
inverters Q5 and Q6, and the quasi-comple-
mentary output Q2 and Q3. The positive
half-cycle of the audio is switched by Q7
to Q5 and Q2. The negative half-cycle of
the audio is switched by Q8 to Q6 and Q3.
The audio output of the PA is capacitively
coupled by C5 to TB1101-24 and to the MASTR
Controller Speaker LS1.

Four Wire Audio Operation

When Option 8553 (Four Wire Audio Kit)
is installed in the controller, a separate
line transformer is connected across
TB1101-13 and -16. Diode CR3 on the Audio
Board is removed, disabling the speaker
mute function. The controller may then be
operated full duplex by connecting a sepa-
rate wire pair to terminals 13 and 16 of
TB1101.

LBI-4478

POWER SUPPLY

Turning OFF-ON switch S1101 to the ON
position applies 117 Volts AC to the primary
of power transformer T1101l. The primary is
fused by F1101. The power supply contains
two rectifier circuits in the secondary of
T1101 to provide the control and operating
voltages for the MASTR Controller.

Full wave bridge rectifiers CR1 through
CR4 supply the control high voltage. R16 is
a bleeder resistor for filter capacitor C10.

Full wave rectifiers CR5 through CRS8
supply 24 Volts for operating the speaker PA
stage and for application to the pushbutton
switch kits. The output of this rectifier
circuit is also connected to the 13.8 VDC
regulator circuit composed of Q1l, Q4 and
zener diode CR1l. The regulated 13.8 VDC
supplies the amplifier circuits in the DC
and Tone Control Boards, the Parallel Trans-
mit Indicator options, the Tone Alert option
as well as the POWER ON and TRANSMIT LED.
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REMOVING FRONT AND REAR COVERS DISASSEMBLY INSTRUCTIONS LBI-4478
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TONE CONTROL N
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19D416597 19D416592
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SHOWN.
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19D424084G1
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- : ; TRANSMIT INDICATOR

N ATa A (OPTION 8554)
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J1108

J1109
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J1106

DISASSEMBLY PROCEDURE
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DESK MICROPHONE CONNECTIONS

A, Connect Standard Desk Microphone
19209458P1 leads as follows:

a, White lead to TB1101-23 (MIKE HI)
b. Blue lead to TB1101-22 (MIKE LO)
c. Red lead to TB1101-21 (PTT)
d. Black lead to TB1101-17 (GRD)

B. Connect Channel Guard Desk Microphone

19B209459P1 leads as follows:

White lead to TB1101-23 (MIKE HI)
Blue lead to TB1101-22 (MIKE LO)
Red lead to TB1101-21 (PTT)

Black lead to TB1101-17 (GRD)
Green lead to TB1101-20 (C.G. MON)

0T W

OPTION CONNECTIONS

Refer to the individual option Instal-
lation Instructions for special connections.
See the Table of Contents.

TEST FIXTURE

Two Test Fixtures (19B219710Gl) are
recommended for servicing the boards out of

the unit while maintaining circuit connections.

TEST FIXTURE
19B219710G1

SYSTEM TEST, ADJUSTMENT & CONNECTIONS
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SYSTEM TEST, ADJUSTMENT & CONNECTIONS

AUDIO ADJUSTMENT PROCEDURE

Before adjusting the MASTR Controller,
make sure that all AC power lines, phone
lines, and ground connections have been com-

pleted at the Controller and the Base Station.

LINE OUTPUT

The MASTR Controller's line output is
adjustable up to a maximum of +11 dBm. When
the unit is connected to a commercial phone
line, the line output should be set to the
maximum permissible test tone level which
the local phone company will allow, If a
short run of wire (less than 1000 feet) is
used to connect the Controller to the base
station, the line output should be set to
0 dBm. Average voice will be sent 10 dB
below the level at which you set the line
output.

Ly Connect an AC-VTVM across the audio
pair (TB1101l-1 and TB1101-2). Use a
0.5 mfd capacitor in series with the
meter if a DC control voltage is sim-
plexed line-to-line.

2. Turn MIKE GAIN control R28 on Audio
Board to maximum (fully clockwise) dis-
connect the MIKE HI from TB1101-23.

3. Apply a 1000 Hertz signal to TB1101-22
(mic 100 and TB1101-23 (MIC HI) at a
level of 40 millivolts (Desk Mike or
Boom Mike), or 120 millivolts (Handset).
Use a 100 mfd capacitor in signal gene-
rator lead with (+) side of capacitor
to TB1101-23.

4. Operate PTT switch S1 on Controller and
adjust LINE OUTPUT control R54 on Audio
Board for desired Line Output Level.

MIKE GAIN

The Mike Gain control sets threshold
of compression on the Mike Compressor.

This setting will vary depending on the
dispatcher's voice and operating habits. The
following level given should be used in most
cases, If you want more compression use a
lower input to the mike jack, if you want
less compression use a higher input to the
mike jack, Before making the mike gain ad-
Jjustment you must perform the Line Output
adjustment above.

1y Reduce the 1000 Hz signal at the mike
jack to 25 millivolts (desk mike) or
80 millivolts (Handset).

2, On TONE UNITS, connect a jumper from

TP10 to ground on the Tone Control Board.

3. Operate the PTT switch S1 on the Con-
troller and adjust MIKE GAIN Control R28
until the line output level is reduced
1 dB from the output level set in step
4 above.

SECUR-IT TONE OUTPUT (TONE UNITS ONLY)

The Line Output and Mike gain Adjust-
ments should be made before setting the
Secur-it Tone Output.

1S Disconnect Mike Hi lead from TB1101-23.
Connect an AC-VTVM to TB110l-1 and
TB1101-2, Set Tone Level Adjust R18
on the Tone Control Board to minimum,

2, To enable Secur-it Tone connect a jumper
from TP8 to ground on the Tone Control
Board.

3. Operate the PTT switch S1. Slowly in-
crease the Tone Level Adjust R18 on
the Tone Control Board until the AC-
VIVM reaches the same level as you set
the line output to in step 4 under
LINE OUTPUT.

LINE INPUT

The Line Input control R1 sets Threshold-
of Compression on the Receive Compressor.
Threshold of Compression is adjustable with
line inputs as low as -20 dBm., Setting the
control for excessive compression will ac-
cent background and line noise during pauses
in transmission. The Line Output adjustment
at the Base Station should be made before
setting the Line Input on the Controller.

2 i Connect a signal generator to the Base
Station Receiver, adjust to the re-
ceiver frequency and modulated 3 kHz
deviation by a 1000 Hz signal.

2. Adjust Line Input Control Rl on the
audio board full clockwise (maximum).

3. Connect the + lead of an AC-VTVM to
TB1101-24 and the - lead to TB1101-17.
While receiving the 1000 Hz signal adjust
the volume control on the Controller to
a reference level on the AC-VTVM.

4, Reduce the Line Input Control R1 until
the reading on the AC-VTVM is reduced
1 dB from the reference level set to
in step 3.

Converting dBm to RMS Volts

dBm Volts RMS
+10 2,45

) 776

-10 .245
-20 .0776
-30 .0245
-40 .00776
=50 .00245

DC CONTROL CURRENT TESTS

One-Frequency Transmit and One-Frequency
Receive

1. With High-Voltage Board 19C320169Gl
plugged into J1104 on the System Board,
connect a DC milliammeter in series
with the control line (positive lead
of meter to TB1101l-5).

2. Push in the TX-Fl switch. Operate
the TRANSMIT switch and set CONTROL
CURRENT potentiometer R2 on the H.V.
Board for a reading of +6.0 mA at the
milliammeter.

One-Frequency Transmit and One-Frequency
Receive with Channel Guard

1. With High-Voltage Board 19C320592G2
plugged into J1103-J1104 on the System
Board, connect a DC milliammeter in
series with the control line (negative
lead of meter to TB110l-5).

2. Push in the C.G. MON switch. Adjust
R35 on the H.V. Board for a reading
of -2.5 mA at the milliammeter.
Release the C.G. MON switch.

3. Reverse the milliammeter connections
(positive lead to TBL10l-5). Push in
the TRANSMIT Switch and adjust R36 on
the H.V. Board for a reading of +6 mA
at the milliammeter.

Two-Frequency Transmit, Two-Frequency Re-

ceive with Channel Guard

1. With High Voltage Board 19D416592G1l
plugged into J1103-J1104 on System
Board, connect a DC milliammeter in
series with the control line (negative
lead of meter to TB1101l-5).

2. Select REC Fl1 on the switch panel and
push in the C.G. MON switch. Adjust
R35 on the H.V. Board for a reading
of ~2.,5 mA on the milliammeter.

3. Select REC F2 on the switch panel.
Adjust R36 on the H.V. Board for a
reading of -6.0 mA on the milliammeter.

4, Select REC F2 on the switch panel and
push in the C.G. MON switch. Adjust
R37 on the H.V. Board for a reading of
-11.0 mA on the milliammeter.

5. Reverse the milliammeter connections
(positive lead to TB110l1-5) and select
XMIT F1 and push in TRANSMIT switch.
Reading should be +6.0 mA on the
milliammeter.

6. Select XMIT F2 and push in the TRANSMIT
switch. Reading should be +11.0 mA
on the milliammeter.

TONE CONTROL TEST

FUNCTION MASTER CONTROLLER
SELECTED LIGHT INDICATION
PTT Transmit ON

XMIT F1 XMIT F1 ON

PTT Transmit ON

XMIT F2 XMIT F2 ON

PTT Transmit ON
MONITOR

PTT Transmit ON

REC F1 REC F1 ON

REC F2 REC F2 ON

PSLM (Both

REC F1 & REC F2 REC F1 & REC F2 ON
ON)

PSLM (Both
REC F1 & REC F2 REC F1 & REC F2 OFF
OFF)

RPTR OFF RPTR OFF

RPTR ON RPTR ON

CG OFF CG OFF

CG ON CG ON

SQUELCH MAX SQUELCH MAX ON
SQUELCH MIN SQUELCH MIN ON
AUX. 1 ON AUX., 1 ON

AUX. 1 OFF AUX. 1 OFF
AUX. 2 ON AUX, 2 ON

AUX. 2 OFF AUX. 2 OFF

OPTION ADJUSTMENTS

Tone Alert Kit (Option 8528)

1. Connect an AC-VTVM across the audio
pair TB110l-1 and TB1101-2,

2, Hold in the ALERT TONE switch and
adjust R5 on the Tone Alert Board for
a meter reading of 1.0 Volt RMS (or
less when required by local regula-
tions).

Line Compensation Kit (Option 8532)

The Line Compensation Kit is shipped
from the factory disconnected to prevent
interference with normal adjustment of the
MASTR Controller. The White wire is con-
nected to J1 of the Audio Board.

1 Complete all the normal adjustments
as outlined in the AUDIO ADJUSTMENT
PROCEDURE section.

2, Move the White wire from J1 to J2 of
the Audio Board.

3. Feed a 3000 Hz signal to the audio
pair from the Base Station at the
highest permissible level.

4, Adjust Rl on the Audio Board for
a reading of 0.4 VDC as measured
at the emitter of Q6 on the Audio
Board.

5. Change the 3000 Hz signal to 600 Hz
at the same level.

6. Adjust R1701 to as near a reading as
possible of 0.4 VDC as measured at
Q6-E.

VU Meter (Option 8529)

The VU Meter was set at the factory to
indicate 0 VU at a +11 dBm line output. If
the line output is set for other than
+11 dBm, it will be necessary to re-adjust
R3 on the VU meter to obtain 0 VU readings
at threshold of compression.

L Connect an AC-VTVM across the audio
pair (TB1101l-1 and TB110l1-2), Use a
0.5 mfd capacitor in series with the
meter if a DC voltage is simplexed
line-to-line.

2. Apply a 1000 Hz signal to TB1101-22
(MIC LO) and TB1101-23 (MIC HI) through
a 0.22 pf capacitor with + side of
capacitor connected to TB1101-23.
Set the audio oscillator to the level
used in the MIC GAIN setting.

3. Reduce the signal until the line out-
put level has been reduced 10 dB.

4. Adjust R3 on the VU Meter until a
reading of 0 VU is obtained on the
VU Meter,

5. The VU Meter should now indicate fre-
quent peaks in the -1 to +3 VU range
when talking into the microphone in
a normal tone of voice.
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RI701, CI701 & LI70lI ARE
PART OF OPTION 8532
(19A129317 )

WHITE WIRE CONNECTED TO

c1701 J2 AFTER AUDIO ADJUSTMENTS. TROUBLESHOOTING PROCEDURE
AUDIO BOARD
190424084 SYMPTOM PROCEDURE
( ) NO AUDIO FROM THE SPEAKER. I. CHECK THE AUDIO INPUT AT Pi-I AND 14 WITH AN AC-VTVM.
@ a8 2. MAKE SURE THAT VOLUME CONTROL IS NOT SET AT MINI-

MUM (FULLY COUNTERCLOCKWISE) .

3. CHECK TO SEE THAT THE CONTROLLER IS NOT IN THE TRANSMIT
MODE (TRANSMIT LIGHT ON). IF THE LIGHT IS ON, CHECK
WHITE WIRE CONNECTED TO FOR A SHORT IN THE PUSH-TO-TALK CIRCUIT.
—— JI PRIOR TO AUDIO ADJUSTMENTS. 4. CHECK THE SETTING OF LINE OUTPUT CONTROL R54 ( REFER
TO THE AUDIO ADJUSTMENT PROCEDURE) .
REMOVE JUMPER BETWEEN 5. CHECK SUPPLY VOLTAGE AT P2-5. SHOULD BE 13.8 VDC.

- HI 8 H2 AND CLIP OUT CR3 FOR 6. CHECK THE DC VOLTAGES ON QI-Q8 (REFER TO SCHEMATIC

- —— CR4 4- WIRE AUDIO APPLICATIONS. DIAGRAM) . CHECK DC VOLTAGES ON SYSTEM BOARD PA
(REFER TO SYSTEM DIAGRAM) .

NO AUDIO ON THE LINE. I CHECK MICROPHONE AUDIO LEADS AT P2-1 AND -14.

2. CHECK THE SETTING OF MIKE IN CONTROL R28 (REFER
TO THE AUDIC ADJUSTMENT PROCEDURE) .
3. KEY THE MICROPHONE AND CHECK THE DC VOLTAGES
ON Q9-Qi8 AND Q20-Q2I (REFER TO SCHEMATIC DIAGRAM)

- FOR PARRALLED

- OPERATION, REMOVE
RE60 FROM ALL
CONTROLLERS BUT ONE.

L INE COMPENSAT |ON I, THE HIGH-FREQUENCY COMPENSATION SHOULD BE ADJUSTED
(OPTION 8532). AFTER ALL AUDIO ADJUSTMENTS HAVE BEEN COMPLETED.
REFER TO AUDIO ADJUSTMENT PROCEDURE .
2. THE MASTR CONTROLLER IS SHIPPED FROM THE
FACTORY WITH THE WHITE WIRE CONNECTED TO JI ON

SPEAKER PA THE AUDIO BOARD. AFTER ALL AUDIO ADJUSTMENTS

HAVE BEEN COMPLETED, MOVE THE WHITE WIRE TO J2.

(PART OF SYSTEM BOARD AIIOl)

+ €23 +

R8 R6 R7

ch

MEASURE
THRESHOLD OF COMPRESSION P 2
AT EMITTER OF QI5

RC-2452A

RI3 RIO

7o o000 00 |

8e e oo oo |4

c5 (+)

JUMPER REMOVED
WHEN HANDSET HOOKSWITCH
OR HEADSET IS USED

CRIO

RIl Ri2

Toeooeoeeooo |

Beoeoooe e o|4

TROUBLESHOOTING PROCEDURE

AUDIO SYSTEM
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LBI-4478

FUNCTION TONE ONE-SHOT CHANNEL GUARD MONITOR ONE-SHOT _ SECUR-IT TONE ONE-SHOT
FUNCTION  40ms .
0,
SELECTED '70“ LOGIC | LOGIC | LOGIC |
|
e 125MS Losic o = 210MS £20%], o1 0 [125MS *20%+) ogic0 TROUBLESHOOTING PROCEDURE
LOGIC 1=2.4VDC OR MORE LOGIC I=2.4VDC OR MORE LOGIC 1=2.4VDC OR MORE TONE CONTROL BOARD 19D416597GI
LOGIC 0:04VDC OR LESS LOGIC 0=0.4VDC OR LESS LOGIC0=0.4VDC OR LESS
TEST EQUIPMENT REQUIRED 4
COUNTER, ELDORADO 1650C OR EQUIVALENT.
2 SOOPE LECTROTECH TO 80 OR EQUIVALENT .
3. VTVM, HEWLETT-PACKARD 400D OR EQUIVALENT .
TONE CONTROL BD 4. EXTENDER BOARDS(OPTION 8544)ARE RECOMMENDED FOR IN-CIRCUIT TESTING OF THESE BOARDS.
( 19041659761 N SYMPTOM PROCEDURE
TPl 3 5 7  TP9 TONE LVL NO TONE OUTPUT FOR ANY FUNCTION | |. CONNECT COUNTER TO TP4. OSCILLATOR SHOULD BE
. — =/ e = . SELECTED. IDLING AT 2175 Hz AT A LEVEL BETWEEN 150 TQ
2 4 6 ] |Q 3° RI8 | 200 MV. IF NOT CHECK OSCILLATOR CIRCUIT.
. . > £ 2. CONNECT SCOPE TO TPS. SELECT PTT FUNCTION.
ca P
[se] — |
cl\® I

CHECK SECUR-IT TONE ONE-SHOT AND ASSOCIATED GATES.

ul WAVE FORM SHOULD BE AS SHOWN IN FIGURE | IN
el . 8 TONE CONTROL FUNCTION DESCRIPTION. IF NOT,
R54 cd| 2 . CHECK TONE GATING CIRCUITS.
+) 3 [ca ~ —| €
. 5 3 “’ (]| o4 I R7 NO SECUR-1T TONE BURST. I. CONNECT SCOPE TO TPB. WAVE FORM SHOULD BE AS
e o o o o o CcS *5 * SHOWN IN(©) WHEN FUNCTION 1S SELECTED. |F NOT,
€20 . g
B
ofa e ‘

L]
1L ¢ . U ®
D B S og|| o @E NO FUNCTION TONE BURST. | CONNECT SCOPE TG TP2. WAVE FORM SHOULD BE AS SHON
B @ 1 S ? INCE) WHEN FUNCTION 1S SELECTED. IF NOT, CHECK
E E B . ey FUNCTION-TONE ONE-SHOT AND ASSOC (ATED GATES.
R28 e rR3l| |, o 2. SELECT FUNCTION TO BE CHECKED. GROUND TP2, CONNECT
e e o o o o fdMNR2|RI|cq ol Sl SCOPE OR_COUNTER TO TP5 AND OBSERVE FUNCTION
hY 3|5t [ TONE, REFER TO TABLE 3 FOR CORRECT FUNCTION
UENCY.
FUNCTION MODULE ENABLE I . . Q
NO 205G Hz TONE WHEN CHANNEL I CONNECT SCOPE TG TPI. WAVE FORM SHOULD BE AS
. GUARD MONITOR SELECTED. SHOWN IN®. IF NOT, CHECK CHANNEL GUARD MONITOR
ONE-SHOT AND TS ASSOCIATED GATES.
LOGIC | c 1{e~ b4 o e i<
— [+ 40MS *20% P L
M e o $o P U3 1., TONE CONTROL FUNCTION MODULES 19C3201826G1-G4
| < q » 3 P!
LOGIC |=2.4VDC OR MORE E SYMPTCM PROCEDURE
LOGIC0=0.4VDC OR LESS 3} i D G o ! *
- bs -4 - NG TONES AVAILABLE WHEN . CONNECT SCOPE TG QIS-C ON TONE CONTROL BGARD.
. FUNCTION MGDULES SELECTED. WAVE FORM SHOULD BE AS SHOWN IN(@. IF NOT,
* . . GI-1750-1650 Hz CHECK FUNCTION MODULE ENABLE CIRCUIT.
. * e . . G2-1550- 1450 Hz
. . 63-1350- 1250 Hz
. . G4-1150-1050 Hz
iy g
TS| (S
x| || o PARTiCULAR GROUP OF TONES I SUBSTITUTE ANOTHER MODULE OF THE SAME GROUP.
NOT AVAILABLE FROM FUNCTIiON OR
MODULE . 2. CONNECT SCOPE TO TP2 ON FUNCTION MODULE.
WAVE FORM SHOULD BE AS SHOWN IN®. IF NOT,
P3 CHECK 200ms FUNCTION ONE-SHOT AND ITS ASSOCIATED
GATES.
TONE CONTROL FUNCTION MODULES 200MS FUNCTION ONE-SHOT
19C320182GI-G4 ®
T 4.8VDC*0.5
ol P2 [+ 210MS +20%
0.5vDC*0.5
RI8 _»ﬁ/‘_,,,:::{::::::}—_‘ RI7
R20 R 9
R22 R2 RC -2442A
R24 R23
I —CR7
[—CR8

~ "CRIO
I ~CR9

TROUBLESHOOTING PROCEDURE L
TONE CONTROL SYSTEM
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THUMBSCREW
19A121759PI
LOCKWASHER
4036436P2

AUDIQ BOARD 19D416629G|

TBI1IOI

N Jito

( Ji109

N [urioe

T Jio7
CONTROL BOARD

FUNCT ION MODULE
19C320182G4

FUNCT ION MODULE
L— 19032018263

FUNCT ION MODULE
19C320182G2

FUNCT ION MODULE
" 19C320182G|

TONE CONTROL BOARD
— | 19D4165976GI

| FREQ. D.C. CONTROL BOARD
19C320169G!

2 FREQ. D.C. CONTROL BOARD
WITH CHANNEL GUARD
19D4163592G|

MASTR CONTROLLER

TRANSMIT

| B

N

| FREQ. D.C. CONTROL BOARD
WITH CHANNEL GUARD
19D416592G2

"///\\\\ CLOCK DUMMY WINDOW

19C317997PI

‘\\\\\\\\\vu METER DUMMY W INDOW

19C317995P1

VOLUME
CONTROL

N .

I A\ \
DUMMY SWITCH \—SWITCH GRID \SWITCH KITS \DUMMY PANEL
INSERT 19B219605GI 19D416336PI 19D4 16626 19D416372PI
DUMMY INSERT
1982196056 (SEE NOTE | )

=/

4,/) T\\\\\\' PUSH TO TALK PANEL

19C320239G!

(19D417301, Rev. 4)

TAP SCREW PW BOARD
N136P904C6

19C320172P1

LBI-4478
AN )
e LENS
s |+ r}&r__ 19C317983P1
s2 12108 6 42 H
S3 T
9 cooocoooo .:__ - h
|
cooooo E]'l“"
o7 5 31 =y
+ L.L_-_‘I:
.
TOP VIEW

FLAT SIDE DENQTES
CATHODE

g §

| e

INSERT
19D416329P1 (USED IN Gl & GI2)
19D416330P! (USED IN G2 THRU GI 1)

|
UUUUUu

REAR VIEW

___( F3=7 ;
Il H
—y "__L:. o BUTTON

uT
| 19A116009P13

SIDE VIEW

DETAILS OF SWITCH KIT 19D416628GI-GI2

NOTE:

. SWITCH GRID OPTION 8558 IS REQUIRED
IF ANY ONE OR MORE OF THE FOLLOWING
OPTIONS ARE USED: 8526, 8528, 8533,
8539, 8540, 8541. ONLY ONE SWITCH GRID
OPTION IS REQUIRED FOR EACH MASTR
CONTROLLER.

OUTLINE DIAGRAM

MASTR CONTROLLER
SERIES 539 & 549
19D416689G1
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TAP SCREW
19B201074P303

STRAIN RELIEF

'r= / 7491987P8

| >\
: ! :):(, OFF siol
! %suo&
(( ; D) @ oN F1I01

EYELET
N330P3405F22

I TAPE
OU 19A122309P!
rQ
CABLE CLIP
_— iSA121457PI
' +
'7,:';’
wIHOI v
TAPSCREW 2
| 198201074 P208 [-=2
]
+

<ZCABLE STRAIN RELIEF
SUPPORT

PLION 198219835P!

INSULATOR

I 19C320236P!

SPACER
4035656 P37

OUTLINE DIAGRAM

MASTR CONTROLLER BASE PLATE
19D416663G1
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/'ngl\ T'_'{ (:e —J &; [ o \\
16 2 ~ (Xl
— [+ A"
¥ ! | 4 M1
= | Too 4 H2
\v ' +H3
‘ H-Ha
- | + ,O/m\\\\\\\ +H5
E 67 1 i ’/I l: \\\\\\“
He 4 Rﬁé/{g &el. BL
W7+ ad RBL +
& AlIO!
5 | |
M\,
1
Tl
/ TN VRN
o~ ) I + + % P ( O/(
=\ - ——/E J | J \ /
d T

CABLE CLAMP

402985IPI5

RIVET

p— e |

(190417318, Rev, 1)

\ BUMPER

I9A1I5990PI

]

S110!
18
40 O
5/0 0 10
el
K0I6)
F1101
XF1 101

/ 19B200525P204

DETAIL "A"




DF-4094

FRONT COVER ASSEMBLY (REAR VIEW)

19D416669G!

TAP SCREW TAP SCREW
Yﬁ?&%ﬁr&?‘ / NI36P904CE I19A116773PI05
\ 7 N
t = £ L N—
\j + 3"
+H1O QO
O O | ]
ETE cLoc
3}.’ N’Sorw R +H w:'??o:w -
o' O ~ T ,ar
d 1 4 1 4 7’ T l’ | B
'] ryyu '} i
[ — | [ — [
N : 7 —

CABLE CLIP
19A116552P2

SOLDERLESS TERMINAL
T878455P1

PUSH ON NUT
I9AI16814P2

PTT PANEL (REAR VIEW)

19€3202396!1

LBI-4478

KNOB VOLUME SUPPORT SU:PORT
06l LUM 19C320204 P! 19A129338P|
19€32011 VoLUME / /
N 7 + =7
, |; TAP SCREW
W\ / — Y /.—- | 1 — Ni3epsoace
X — === A4
\+/ l’\/' \t ]
I e ———
- seg I~ =1
SPRING
Ri 2@ | W1 198219632P)
| 1]
NOTCH OR FLAT IN FLANG
H TO DENOTE CATHODE (NEG)
[/ \. LEAD.
HEXNUT 4 mwr
g + + HI+ |
7165075P2 -1 B
+ <+\. TRANSMIT INDICATOR
LOCKWASHER + 4 H¢+ - CRI
7T15130P9 . e MUY
[——PRINTED BOARD
19C320177PI
TAP SCREW 1]
NI36P906C6
TRANSMIT
SWITCH |
Si
e 9 9 =
-—J =3
CHCHIE
N [}
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>