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SPECIFICATIONS*

Tone Frequencies 67 to 250 Hertz
Input Voltage 13.8 VDC +20%
Current Drain Less than 550 milliamperes (keyed)
Less than 150 milliamperes (unkeyed)
Output Level Greater than 1,5 volts RMS at 7.19 Hertz
(de-emphasized at 6 dB per octave *2 dB)
Output Distortion Less than 1%
Frequency Stability +0,005%
Temperature Range -40°C to +70°C (-40°F to 158°F)
Encoder Response Time 30 milliseconds
Setability +0.2%

* 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 Multi-tone Channel
Guard Encoder is a continuous tone-controlled
squelch encoder that provides communications
control by enabling the user to monitor or
receive only the tone coded messages in-
tended for him. The Encoder consists of a
19D423094G1l Encoder Board and a 19C321217G1l
Program Board. The Program Board plugs into
the Encoder Board., The encoder is located
in one of the auxiliary positions on the
MASTR® II Base Station Control Shelf.

The Program Board may be programmed for
all standard Channel Guard tone frequencies
in accordance with EIA standard RS-220. The
board may also be re-programmed in the field
simply by filling in the old holes with
solder and re-drilling new holes according
to the Tone Programming Procedure, In ad-
dition, the Encoder can be programmed for
any of the tone frequencies listed in Table
II,

The following options are available
for MASTR II station applications:

OPTION NO, FUNCTION

9564 * Encode Only (2-4 Freq.)

Local Control

956 5% Encode Only (2-4 Freq.)

Remote Control

9566* 2-4 Freq. Encode; 1l-Freq.
Decode (Requires use of

19D417261G6 Decoder)

9567%* 2-4 Freq. Encode; l1l-Freq.
Decode (For Duplex Stations
equipped with 19D417261G6

Decoder)

9568 Encode Only (2-8 Freq.)
Local Control

9569 2-8 Freq. Encode; 1l-Freq.
Decode (Requires use of
19D417261G6 Decoder)

9570 2-8 Freq. Encode; 1-Freq.
Decode (For Duplex Stations
equipped with 19D417261G6
Decoder)

* Channel Guard tones selected by RF
select leads,.

In local and loca/remote station ap-
plications, an 8-position switch is used
at the MASTR Local Controller to allow
selection of each Channel Guard tone fre-
quency. An 8-position tone channel select

switch (S1) is provided on the front panel
of the Encoder. This switch permits sel-
ection of any one of the eight programmed
tone frequencies (A-H) for servicing pur-
poses when the front panel slide switch is
in the SERVICE position.

TONE PROGRAMMING PROCEDURE

The 19C321217 Program Board provides
frequency programming inputs to the Encoder.
A total of eight Channel Guard tone frequen-
cies may be programmed. Tone channels that
are not programmed on the board produce a
frequency of 54 Hz at the Encoder output,

The board is programmed by drilling out
plated-through holes on the printed board.
The holes form a matrix of eight columns
(A-H) by ten hole-pairs. Each column repre-
sents a particular tone frequency and the
drilled hole-pairs represent binary informa-
tion bits (ones and zeros).

The board is normally programmed for
standard Channel Guard frequencies; however,
other 10-bit binary sequences may be pro-
grammed to obtain non-standard frequencies
in special applications. Tone channels not
to be used should not be programmed until
needed.

PROGRAMMING PROCEDURE

1. Determine digital code for desired
Channel Guard tone frequency from
Table I, For example, if tone A is to
be 97.4 Hertz, find this frequency in
frequency column and determine digital
code (1000111110) under hole-pair
columns (1 through 10).

2. The tone location (columns A-H) are
marked on the board (refer to Figure
1). The hole pairs in each column are
also marked., For example, hole pairs
for tone A are marked as follows: top
hole pair is digit 10, followed down
the column by digits 1, 9, 2, 8, 3, 7,
4, 6, 5. All tone columns are numbered
in this manner except columns F and G.
The top hole-pair in columns F and G
is numbered digit 1, followed by 10, 2,
9, 3, 8 4, 7, 5, 6.

3. If a binary '"0" is required in the digit
code, the left hole in a hole-pair is
drilled out. If a binary "1" is re-
quired, the right hole in a hole-pair
is drilled out. Refer to Figure 1.

4, Typical tone drilling procedure for
tone A (Frequency selected is 97.4
Hertz).

A, Binary code under digit 1 in the
table for 97.4 Hz is binary '"1".
Using a .046-inch (#56) drill bit,

~agere



TONE PROGRAMMING PROCEDURE

drill out the right hole in hole-
pair No., 1 (second hole-pair from
the top of column A),

B, Binary code under digit 2 in the
table is binary "0"., Drill out the
left hole in hole-pair No. 2 (fourth
hole-pair from the top of column A),

C. Repeat for each digit until all ten
holes have been drilled for tone A,
Then proceed to program the other
needed tone frequencies. Enter the
programmed frequency into the ap-
propriate block provided on the
edge of the Program Board.

NOTE

Due to the fixed division ratios,
the actual counted frequency will
usually be slightly different from
the nominal frequency, but always
within +0.2%.
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DIGIT LOCATION - DIGIT Locnnk

FOR TONES A,B,C,D,E & H 1 FOR TONES F & G
LOGIC "0" AT LEFT TONE LOCATION
FOR EACH TONE

LOGIC "I" AT RIGHT RC- 2784A
FOR EACH TONE

Figure 1 - Program Board Nomenclature
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CIRCUIT ANALYSIS

The Channel Guard Multi-Tone Encoder
consists of a 3,579 MHz crystal oscillator,
a divide by 4 counter, a divide by N counter
(N is determined by the ten bit binary code
provided by the program board), a divide by
16 counter and a 4-bit adder. The circuitry
to this point is pure digital in nature.

The output of the 4-bit adder is used
to develop a stepped sine wave by means of
a Walsh Function Generator and a summing
amplifier, The summing amplifier also de-
emphasizes the signal at 6 dB per octave,
The signal is then coupled through an active
harmonic filter to the encoder output.

CHANNEL GUARD BOARD
CRYSTAL OSCILLATOR

A transistorized Colpitts oscillator
is used to generate the master frequency of
3.579 MHz, The oscillator crystal (Y1001)
output feeds the base of oscillator Q1l001.
Feedback for the oscillator is developed
across Cl1002/C1003. The oscillator output
is coupled directly to buffer transistor
Ql1002,

DIVIDE BY 4 COUNTER

The oscillator signal is coupled
through buffer amplifier Q1003 to frequency
divider U1001, which divides the oscillator
frequency by 4., The divider consists of
two J-K flip-flops connected as a binary
counter, Q1003 is turned on and off during
each cycle of the oscillator frequency. As
Q1003 turns on, the first flip-flop (U1001-A)
changes state. The second cycle causes
Ul001-A to switch back to the '"0" state,
Thus two oscillator cycles switch U1001-A
through one complete cycle.

When U1l001-A switches from "1" to "0O",
the second flip-flop (Ul001-B) changes state.
Two cycles of Ul00l-A are required to switch
Ul@01-B from "0" to "1" and back to '"0",
Therefore, four cycles of the oscillator
output results in one cycle output of the
divide by 4 counter. The resultant output
frequency of U100l is 894,886 kHz.

DIVIDE BY N COUNTER

The Divide by N Counter is composed of
U1002, U1003, Ul004, and associated cir-
cuitry., These ICs are 4-bit counters with
programmable data input leads for deter-
mining the value of N, These data input
leads are programmed by the holes drilled
in the Program Board matrix.
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TABLE I - Standard Channel Guard Frequencies
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Some decoders are not specified to operate in this frequency range.

* NOTE:



CIRCUIT ANALYSIS

Each IC in the counter consists of
four master-slave flip-flops. The outputs
of the flip-flops are triggered by a low-
to-high transition on the countdown clock
input (pin 4). The programmed inputs on
the data leads (pins 1, 9, 10, 15) preset
the state of each counter when a load pulse
occurs, When the counter counts to its
lowest state, it puts out a pulse on the
borrow lead (pin 13) and then proceeds to
count down again from its highest state (16).

The programmed input leads to the
counters correspond to the ten binary code
numbers programmed into the Program Board.
For example, if Channel Guard tone fre-
quency 97.4 Hertz has been programmed, the
binary code is 100011110. Reading the code
from left to right corresponds to the input
level on the digit program leads to the 4-
bit counters. The input lead to Ul004, pin
1 (digit No. 1) is a binary "1", The input
lead to U1004, pin 15 (digit No. 2) is a
binary "0", The input lead to Ul003, pin 9
(digit No. 3) is a binary '"0", and so on.

The output of each IC in the Divide by
N Counter is the borrow lead (pin 13) which
pulses once each time the counter is reset.
This lead is connected to the next counter
as its countdown clock lead (pin 4), causing
that counter to count down one state on
each input pulse. The output of U1004 is
tied to the load lead (pin 11) of all three
counters, Thus when the last count occurs,
Ul004 reaches state "0" and produces a pulse
which loads each counter to its programmed
state and then the countdown sequence re-
peats., The resultant division factor is N-1,
The pulse frequency at the output of U1004
is 16 times the selected Channel Guard tone
frequency. In our example of 97.4 Hertz,
the pulse frequency at the output of U1004
would be 16 times 97.4, or 1,558 kHz,

WALSH FUNCTION GENERATOR

The desired tone output of the Encoder
is obtained by converting the digital pulses
developed by the countdown circuitry to a
fair approximation of a sine wave. This is
accomplished by the Walsh Function Generator.
The Summing Amplifier combines the four
Walsh Function Generator outputs and smoothes
the waveform to produce a good sine wave.

The output of the Divide by N Counter
is applied to a Divide by 16 Counter (U1005).
Since the output of the Divide by N Counter
is 16 times the selected tone frequency, the
Divide by 16 Counter results in a pulsed
output equal to the tone frequency. Each
count (2, 4, 8, 16) of the 4-Bit Counter
(U1005) is connected to individual input
leads of the 4-Bit Adder Ul006. These count
leads are sequenced through the 16 binary
states (0000 to 1111) in 16 input cycles,
The four binary outputs of the adder are
connected to a group of exclusive OR gates
which form the Walsh Function Generator,

LBI30435

The Generator produces digital waveforms
from the 16 count states which, when summed,
result in a staircase waveform approximating
a sine wave,

WALSH FUNCTION

RC - 2782

Figure 2 - Walsh Function Waveforms

The Walsh Function coefficients of a
sine wave are given in the following table.
Refer to Figure 2,

WALSH FUNCTION SINE WAVE COEFFICIENT

1 0.637
3 -0.264
7 -0.127
5 -0,052

The resistive weighting network (R1011-
R1021) sets the level of the output current
for each input bit from the Walsh Function
Generator, Capacitor C1030 AC couples the
combined current to the Summing Amplifier
(AR1001-A) which serves as a current to
voltage converter. The resultant waveshape
is shown in Figure 3. This is the result
of adding waveform No. 1 (Ul008-8) times
0.637 to waveform No. 3 (Ul008-11) times
-0.264 to waveform No. 5 (Ul007-6) times
-0.,052 to waveform No. 7 (U1007-8) times
_0. 1270

De-emphasis capacitor C1029 in the
feedback loop of the Summing Amplifier pro-
vides a 6 dB/octave rolloff, The signal is
then passed through the active harmonic
filter AR1001-B, resulting in the desired
sine wave output at the Channel Guard fre-
quency selected.,

SQUELCH TAIL ELIMINATION (STE)

Squelch Tail Elimination (STE) is ac-
complished by changing the phase of the
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modulating tone 135 degrees at the trans-
mitter when the PTT switch is released and
simultaneously delaying the transmitter-
carrier dropout for approximately 160 milli-
seconds. This allows sufficient time for
the receiver to detect the phase shift in
the transmitted tone and thus mute the re-
celver, eliminating the squelch tail, The
delay in transmit carrier dropout is deter-

mined by the RC time constant of C1027 and
R1028.

+ 1.0
0.8
0.6 -
0.4

0.2 4

0.4

0.6

0.8 RC -2783

—1.0-

Figure 3 - Weighted Sum of Walsh Functions

Initially, when the PTIT switch is
pressed, Q1008 is not conducting. A high
is thus applied to pins 4 and 7 of the 4-
Bit Adder U1006. Pins 11 and 16 of the
Adder are permanently grounded. The resul-
tant binary outputs of the Adder under these
conditions is 6 counts ahead of the input
from the 4-Bit Counter Ul1005. This means
that a binary 6 (0110) is added to the in-
put count., C1027 is charged to 10 volts.
Q1005 is conducting which, in turn, holds
Q1006 and Q1007 on,

When the PTT switch is released, Q1008
is turned on. Pins 4 and 7 of Ul006 are
now grounded. The resultant binary input
(0000) at pins 4, 11, 7, and 16 of Ul006
is now added to the binary input from the
4-Bit Counter. The output count is now
equal to the input count. This results in
a phase shift of the tone output sine wave
equal to 135 degrees. (6 times 22.,5).
Since the digital count is 16 times the
output tone frequency, each count thus rep-
resents 22,5 degrees.

With the PTT released, Q1005 cannot
turn off until C1027 discharges to the
level required to turn CR1003 on. After
approximately 160 milliseconds (determined

CIRCUIT ANALYSIS

by the RC time constant of C1027 and R1028),
CR1013 is turned on. Q1005 now turns off,
turning off Q1007. This removes the ground
from the DELAYED PTT lead P1005B-10.

5-VOLT REGULATOR

The integrated circuit (VR1001) in-
cludes the 5-Volt Regulator and Regulator
Amplifier. Q1004 is normally conducting,
allowing the station supply voltage through
input choke L1004 to VR100l. The regulator
amplifier output is applied to the circuits
making up the Encoder.

If CG DISABLE is selected by the oper-
ator, ground is connected to terminal Clo.
This turns off Q1009 and Q1004, interrupting
the 13-volt input and disabling the Encoder,
This CG DISABLE ground is also applied to
the base of Ql007, preventing the DELAYED
PTT from functioning.

PROGRAM BOARD 19C321217G1l

The Program Board consists of ten NAND
gates (Ul-U1l0), eight 1,000 ohm resistors
(R1-R8), and one 100 ohm resistor (R9).

One of the 1,000 ohm resistors is located
in series with each of the tone channel
select buses (A-H)., The 100 ohm resistor
is connected in the programming jumper bus.

If no programming has been initiated
(no holes drilled in the board), all inputs
to the NAND gates are high except the in-
puts connected to the selected tone channel
bus. The selected bus is at ground, thus
each gate input connected to this bus is
low. The resultant output of each NAND
gate is thus high; each program lead (DIGIT
1-10) is high., Under these conditions, the
Encoder output is 54 Hertz,

For example, if the frequency selected
for TONE CHANNEL A is 97.4 Hertz, refer to
the TONE PROGRAMMING PROCEDURE section for
the hole drilling instructions. Once Chan-
nel A has been programmed for 97.4 Hertz,
the following outputs on the program DIGIT
leads will result when Channel A is selected:

DIGIT 1 NAND Gate (Ul) Output = High
(Logical 1)
DIGIT 2 NAND Gate (U2) Output = Low
(Logical 0)
DIGIT 3 NAND Gate (U3) Output = Low
(Logical 0)
NAND Gate (U4) Output = Low
(Logical 0)
NAND Gate (U5) Output = High
(Logical 1)

DIGIT 4
5
DIGIT 6 NAND Gate (U6) Output = High
7
8
9

DIGIT

(Logical 1)

DIGIT NAND Gate (U7) Output = High
(Logical 1)
DIGIT NAND Gate (U8) Output = High
(Logical 1)
DIGIT 9 NAND Gate (U9) Output = High
(Logical 1)
DIGIT 10 NAND Gate (Ul0) Output = Low
(Logical 0)



CIRCUIT ANALYSIS

When the logical 1 hole is drilled out
in a hole-pair, the 100 ohm resistor (R9)
is effectively removed from that particular
program input lead. This results in one of
the input leads being low when that tone
channel bus is selected. The result is a
high output on pin 8 of that particular
NAND gate.,

When the logical 0 hole is drilled out
in a hole pair, the 1,000 ohm resistor and
the channel select bus are both isolated
from that particular input lead to the NAND
gate., The resultant output of that gate is

thus always low when the channel is selected.

MA INTENANCE

The first step in troubleshooting the
Encoder is to determine if the Encoder Board
or the Program Board is causing the problem.
Connect a counter between D2 (CG-HI) and D8
(GRD) .
on each of the tone channel positions (A-H)
and observe the frequency on the counter at
each switch position. (Remember that non-
programmed channels should reach 54 Hertz).

NOTE

Press in the pushbutton tone switches

Due to the fixed division ratios,
the actual counted frequency will
usually be slightly different from
the nominal frequency, but always
within +0.2%.

If all tone channels produce erroneous
frequencies at the counter, the Encoder
Board is at fault, If only one or two chan-
nels produce erroneous frequencies at the
counter, the Program Board probably is at
fault,

An optional extender board is available
so that the Encoder can be serviced out of
the control unit.

TROUBLESHOOTING THE ENCODER BOARD

Each counter is preset by the program-
ming code to a 4-bit binary count which is
loaded into the counter when Ul004 counts
down to zero (or is preset to 06 then re-
ceives a pulse on the '"countdown' input).

After the load pulse occurs, each
counter counts down from its preset (pro-
grammed) value to 0. A carry pulse is then

generated which clocks the following counter.

Each counter then continues to count down
from 16 (the next count after 0 is 16) to
0 again, After the initial count down, the
counter counts a full 16 counts to reach O,
The preset value affects only the first
countdown period. All subsequent periods
are a full 16 counts of the input pulse.

LBI30435

The 19A116180P48 counters have output
pins on each stage of the 4-stage counter,
These outputs are not used in this appli-
cation but provide an excellent trouble-
shooting measurement point. The most signi-
ficant digit output of each counter is pin
3, then pin 2, pin 6, and finally pin 7.
U1l004, pins 6 and 7 are low at all times,
Ul004, pin 2 is low all the time when the
first programming digit is a binary "O0".
U1004, pin 3 is low all the time when the
first and second programming digits are
both binary "0".

When checking the counters, the oscil-
loscope is triggered on the load pulse
(U1004, pin 13). The waveforms are then
observed sequentially as follows: Ul002-
pin 3, U1002-pin 2, U1l002-pin 6, U1l002-
pin 7; then U1003-pin 3, U1003-pin 2, U1l003-
pin 6, Ul003-pin 7; then Ul004-pin 3, Ul004-
pin 2, Square waves should be observed on
each pin,

After each pulse, the first half cycle
of each signal will be asymmetrical because
the preset count determines the length of
the period before the zero count. All sub-
sequent cycles should be symmetrical., At
some point during the checking sequence
(depending on the selected frequency), the
period of the square wave will exceed the
period between the load pulses, resulting
in an incomplete cycle being observed. This
usually occurs at U1l003, pins 6 or 7. The
divide-by-two relationship to the previous
waveform can still be observed., If at any
point in the test sequence the proper wave-
form is not observed, the previous stage
in that counter is probably defective.

A special test plug may be constructed
by using a 19A116659P21 shell (12 pins) and
19A116781P5 contacts (for 16-20 AWG wire) or
19A116781P6 contacts (for 22-26 AWG wire),
Eleven contacts are needed., Pin 1 is con-
nected to pins 3 through 12, Plugging this
test plug into J1001, pins 1-12 programs the
Encoder to 54 Hertz, The waveform sequence
shown in Figure 4 should be observed.

TROUBLESHOOTING THE PROGRAM BOARD

1. Connect ground to P1-2 and +5 VDC to
P1l-1, Check P1-13 through P1-20 for
+5 VDC,

2, Check P1-3 through P1-12 for a low or
ground reading.

3. Connect ground to P1-13 (Tone A).
Check all NAND gates connected to P1-13
that have the logical '"0" jumper drilled
out for a low output reading. For ex-
ample, if Hl1 has been drilled, a low
reading should be obtained at P1-12,
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4, Check all NAND gates connected to Pl-13

COUNTER UI002-PIN 3T[ﬁﬁsﬂm1ﬂﬂmmmmmmﬂﬂﬂﬂmmﬂ that have the logical "1" jumper drilled
(SQUARE WAVE=2.25 S) il out for a high (+5 VDC) reading. For
come A 17us example, if H2 has been drilled, a high
R -P N
(SQUARE "l:",ggisl;‘; Umwwmmwmﬂjm reading should be obtained at P1-12,
NOTE
CONTER Ur002-PiN 6 T If all checks are normal, the Pro-
swemess - U U U UL UUUUL gram Board is working properly for
TONE A,
8445
e
‘ IS ps) 5. Remove the ground from P1-13 and move
21758 it to P1-14 (TONE B)., Repeat steps 3
(s and 4 for the hole numbers associated

4
e ey, __1__f*1__J__L_J__1__[__ with TONE B,

o 3655 6. Repeat the procedure for all tones sus-

COUNTER UI003-PIN 2 ﬁ [—l pected of being defective.
(SQUARE WAVE=T72 puS)

I 72,8 o MODIFICATIONS

-

COUNTER U|D‘_)3‘PIN 6
(SQUARE WAVE=144 #5) ] Several modifications are required in

the MASTR II station with the application of

CONTER U1003-PIN 7 144ps n the various options described in this manual.

(SQUARE. WAVE=288 45) ] Refer to the Table of Contents for the ap-
plicable installation and modification in-

COUNTER U1004-PIN 3 (SQUARE WAVE=0.57 MS), FIRST PULSE =2 0.28 MS structions, A 19A130001Gl Squelch Tail

COUNTER UI004-PIN 2 (SQUARE WAVE=1.150MS), FIRST PULSE 20.57 NS Eliminator Board is required with multi-

Bosmbivbon ol RC-2830 frequency transmit remote Channel Guard

stations, This board is described in the
MASTR II Remote Control Shelf MAINTENANCE.

Figure 4 - Counter Waveform Sequence

TABLE II

Figure II - Other Programmable Channel Guard Frequencies

Code Code Code Code

Freq. 1 10 Freq. 1 10 Freq. 1 10 Freq, 1 10
251.94 0011011110 225.53 0011111000 204.13 0100010010 1830.43 0100101100
250.81 0oL1011 111 224.62 0011111001 203.38  010wLIVOI 189,82 0100101101
249.09 0011100000 223.72 001111010 202.65 0100010100 185,20  0l0ulol110
248.53 0011100001 222.83 0011111011 201.91 0100010101 184.%9 0100101111
247.48 0011100010 221.95  0Uull111100 201.19  ovluovliollo 183,98 0100110000
246.39 0011100011 221.07 0011111101 200.471  0100VIUL T 183.38 0100110001
245,31 0011100100 220,20 0011111110 199./%  010V011000 182,718 0100110010
244.24 0011100101 219.33 oullhinn 199,04 0100011001 182.18 0100110011
243.18 0011100110 216,48  U10000V0O0VO 198.33 0100011010 181.59 0100110100
242.12 0011100111 217.63  0100000V01 19/.03 0L10LOLION 181.00 0100116101
241.08 0011101000 210./8 0100000010 190.94 0100011100 180.42 0UI0VI10110
240.04 0011101001 215,95  UT0000VVOIN 190.25 0100011101 179.84 0100110111
239.02 0UlI1101010 215.12 0100000100 195,56 0100011110 179.26 0100111000
238.00 0011101011 214,29  010000U101 194,88 0100011111 178,069 0100111001
230.99 0011101100 213,471 0100000110 194,20  010010V000 178,12 0100111010
235.99 0011101101 212.066 0100000111 193.53 0100100001 177.56 0100111011
235.00 0011101110 211.86 0100001000 192.80 0100100010 170.99 0100111100
234.02 0011101111 211.06 0100001001 192.20 0100100011 176,44 0100111101
233.04 0011110000 210,26 0100001010 191.54  010V100100 175.83 0100111110
¢32.08 0011110001 209.48 0100001011 190.89 0100100101 179.33 0100111111
231.12 oolitioolo 208,70 0100001100 190,24 LI0VIOVITIO 174,718 0101000000
230.17 0011110011 207.92 0100001101 189.59 01001001 11 174.24 0101000001
229.22 0011110100 207.15 0100001110 188.95 0100101000 173.70 0101000010
228.29 0011110101 200.39 0100001111 18s.32 0100101001 173,16 0101000011
2271.36  001111Ul10 205.63 0100010000 187,09 0100101010 172.62 010100V 100
220.44 0011110111 204.87 0100010001 18/.00 010uUl01011 172.09 0101000101



Figure 11 - CONTINUED

LBI30435

Code Code Code Code

Freq. 1 10 Freq. 1 10 Freq. 1 10 Freq. 1 10
171.57 010100V110 142,68 0110001000 122.12 0111001010 100.74 1000001100
171.04 0101000111 142.32 0110001001 121.85 0111001011 100.53 1000001101
170.52 0101001000 141.96 0110001010 121.59 0111001100 100, 33 1000001110
170.00 0101001001 141,60 0110001011 121.32 0111001101 100,13 1000001111
169.49 0101001010 141.24 0110001100 121,06 0111001110 105.93 1000010000
168.97 0101001011 140.88 0110001 101 120.80 0111001111 105.73 1000010001
168.47 0101001100 140.53 0110001110 120.54 0111010000 105.93 1000010010
167.96  uwl01001101 140.18 0110001111 120,28 0111010001 105.33 1000010011
16/.46 0101001110 139.83 0110010000 120.02 0111010010 10%.13 1000010100
160.96 0101001 111 139.43 0110010001 119,71 0111010011 104.94 1000010101
160.40  01V1010000 139.13 0110010010 119.51 0111010100 104,74 1000010110
165.97  UlV1010VOI 138,79 LU110010011 119.25 0111016101 104.94 1000010111
165.47  01U1010010 135.44 0110010100 119.00 0111010110 104,35 1000011 000
164.99 0101010011 138.10 0110010101 18.7/5 0111010l 104.15 1000011001
164.50 0101010100 13i./6 0110010110 118,50 0111011000 103.96 1000011010
164,02 0IVI0IULIOL 137.42 0110010111 116.25 0111011001 103.77 1000011011
163.54  0l0IUIUIIO 137.08 0110011000 118.00 0111011010 103.517 1 000011100
163.06  0lulvlol ] 130.75 0110011001 1hiats 0111011010 103. 38 1000011101
162.59 0101011000 130.42 0110011010 117.50 0111011100 103.10 1000011110
162.12 0101011001 130,08 0110011011 117.25 0111011101 103.00 10000111 1)
161.65 0101011010 135.75 0110011100 117.01 0111011110 102. 81 1000100000
16118  0lUlol10T11 135.42 0110011101 1odlo OlIIOIIIII 102.02 1000100001
160.72 0101011100 135,10 0110011110 11o.52 0111100000 102. 44 1000100010
160.26 vulolot1101 134,77 oriootntin 110.28 ol11100001 102.25 1000100011
159.80 0101011110 134.45 0110100000 110.04 Q111100010 102.06 100V1 00100
159.35 0101011111 134.13 0110100001 119.80 0111100011 101.88 10001 0U101
158.89 0101100000 133.80 0110100010 11v.56 0111100100 101.09 100010U110
1568.44 0101100001 133.49 0110100011 115,32 0111100101 101.51 1000100111
158.00 0101100010 133.17 0110100100 115,08 0111100110 101,32 1000101000
157455 0101100011 132.85 0110100101 114,35 O11oot 101.14 100V101001
157411 010110U100 13¢.54 0110100110 114,01 0111101000 10U.96  100U101U10
150,07 0I0I10U101 132.22  0o1101o001 114.38 0111101001 100. 78 1000101011
150.23 0101100110 131.91 0110101000 114.14 0111101010 100.59 1000101100
159./9 0101100111 131.60 0110101001 113.91 IRRRNCINOIR 100.41 1000101101
155.36 0101101000 131.29  011ul0l010 113,08 0111101100 100.23 1000101110
154.93 0101101001 130.98 0110101011 113.45 0111101101 100.05  100OVIOITTT
154.50 0101101010 130.68  U110101100 113,22 0111101110 99.88 1000110000
154.08 0101101011 130.37  uUllvlol 101 112,99 0111101111 99.70 1000110001
153.65 0l01101100 130.07 0110101110 112.76 0111110000 99.52 1000110010
153.23 0101101101 129.77 0110101111 112.54 0111110001 99. 34 1000110011
152.82 0101101110 129.47 0110110000 112431 0111110010 99.17 1000110100
152.40 0101101111 129.17 0110110001 112,08 0111110011 98.99 1000110101
151.98 0101110000 120.87 0110110010 1M1.86 0111110100 95.82 1000110110
151.57 0101110001 126.53  Ul10110011 111.04 0111110101 95.04 1000110111
15116 0101110010 128,28 0110110100 111,42 0111110110 98.47 1000111000
150.76  0l01110011 127.99  011011ul01 111,19 ol11t101id 95.30 1000111001
150639 ulo111u100 12171.09 0l1o1oNo 110.97 Ol ooo 98.12 1000111010
149.95 0101110101 12/.40 0110110111 11Ue/5 0111111001 97.95 1000111011
149.55 0101110110 127.11 0110111000 11053 0111111010 9/.18 1000111100
149.1>  uloitioln 120,83 0110111001 110.32  otinnnon 9/.01 1000111101
14s.75 0101111000 120.54 0110111010 11010 0111111100 917.44 1000111110
148. 36 Q101111001 126.25 QHIoTtion 109, 838 oMot Q1.217 1000111111
14/.96 0101111010 125.97 0110111100 109.671 0111111110 97.10 1001000000
147.57 I0T111011 125,09 oot iol 109.45 CRRRERARER 90.93 1 00 1000001
147.19 0101111100 125,40 011011110 109.24 1 00U0VVOLVO 90.77 1001000010
1406.80 0101111101 12b.12 oot 109.03 100000000 | 90.00 1001000011
146.41 0l01I11110 124.64 0111000000 108,81 1000000010 96.43 1001000100
146.03  wlol 111111 124.57 0111000001 108.00 1 00000V0 1 1 90.27 1001000101
145.65 0110000000 124.29 0111000010 108.39 1000000100 90.10 1001000110
145.27 0110000001 124.01 0111000011 108. 198 1000000101 95.v4 10010001 H1
144.90 0110000010 123.74 0111000100 101.91 1000000110 95,77 1001001000
144.52 011000001 ! 123.47 0111000101 107,77 10000001 11 95.01 1001001001
144,15 0110000100 123.19 0111000110 107.96 1 000001000 95.44 1001001010
143.78 0110000101 122.92 0111000111 107.35 1000001 001 95.28 1001001011
143.41 ul110000110 122.05 0111001000 10/.15 1000001010 9. 12 1001001100
143.04 0110000111 122.39 0111001001 100.94 1000001011 94.90 1001001101



LBI30435

10

Figure II - CONTINUED

Code Code Code Code

Freq. 1 10 Freq, 1 10 Freq. 1 10 Freq. 1 10
94.80 1001001110 85.78 1010001100 78.33 1011001010 72.08 1100001000
94.64 1001001111 85.065 1010001101 78.22 1011001011 71.98 1100001001
94,48 1001010000 85.52 1010001110 78.12 1011001100 71.89 1100001010
94,32 1001010001 85. 39 1010001111 78.01 1011001101 71.80 1100001011
94.16 1001010010 85.26 1010010000 77.90 1011001110 7171 1100001100
94.00 1001010011 85.13 1010010001 71.79 1011001111 71.061 1100001101
93.84 1001010100 85.00 1010010010 77.08 1011010000 71.52 1100001110
93.69 1001010101 84.87 1010010011 77.57 1011010001 71.43 1100001 111
93.53 1001010110 84.74 1010010100 T7.47 1011010010 71.34 1100010000
93.37 1001010111 84.61 1010010101 71436 1011010011 71.25 1100010001
93,22 1001011000 84.49 1010010110 77.25 1011010100 71.16 1100010010
93.06 1001011001 84.36 1010010111 77.15 1011010101 71.07 1100010011
92.91 1001011010 84.23 1010011000 71.04 1011010110 70.98 1100010100
92.15 1001011011 84.11 1010011001 76.93 1011010111 70.89 1100010101
92.00 1001011100 83.98 1010011010 76.83 1011011000 70.80 1100010110
02.45 1001011101 833.85 1010011011 10.172 1011011001 70.71 1100010111
9c.429 loulottiilo 83.73 1010011100 T6.62 1011011010 Tu.02 1100011000
92.14 1oviolln 83.00 1010011101 760.51 1011011011 70.53 1100011001
91.99 1001100000 83.43 1010011110 76.41 1011011100 1U.44 1100011010
91.84 1001100001 83.35 1010011111 76,30 1011011101 70.35 1100011011
91.69 1001100010 843,23 1010100000 76.20 1011011110 70.26 1100011100
91.54 1001100011 83.11 1010100001 70.10 1011011111 70.18 1100011101
91.39 1001100100 82.93  1UlUIOLUIO 75.99 1011100000 70.09 1100011110
91.24 1001100101 82.86 101010001 | 75.89 1011100001 70.00 1100011111
91.09 1001100110 82.74 1010100100 75.79 1011100010 69.91 1100100000
9U.94 1001100111 82.02 1010100101 75.68 1011100011 69.83 1100100001
90.80 1001101000 82.49 1010100110 75.58 1011100100 69.74 1100100010
90.05% 1001101001 82.37 1010100111 75.48 1011100101 69.05 1100100011
9u.50 1001101010 8c.25 1010101000 75.38 011100110 69.57 1100100100
90.36 1001101011 82.13 1010101001 75.28 |u1||00||| 69.48 1100100101
90.21 1001101100 82.01 1010101010 75.18 1011101000 69439 1100100110
90.07 loot1ot110l1 31.89 lolololon 75.017 1011101001 69.31 1100100111
89.92 1001101110 31,717 1010101100 74.91 1011101010 69.22 11100101 000
89.78 1001101111 81.05 1010101101 74.87 1011101011 69.14 1100101001
89.63 1001110000 81.53  10iolol110 14,77 1011101100 69.05 1100101010
89.49 1001110001 81.41 101010101111 14.07 1011101101 68.96 1100101011
89.39 1001110010 81.29 1010110000 74.57 1011101110 66. 88 1100101100
89.20 1001110011 81.18 1010110001 74.41 1011101111 68480 1100101101
89.06 1001110100 81.06 1010110010 74.38 1011110000 68.71 1100101110
85.92 1001110101 80.94 1010110011 74.28 1011110001 68.63 1100101111
88.78 1001110110 30.82  1U10110100 74.18 . 1011110010 68.54 1100110000
88.04 1001110111 B80.71 1010110101 74.08 1011110011 68.46 1100110001
88.50 1001111000 80.59  101011UIl0 73.98 1011110100 68.31 1100110010
88.36 1001111001 80.48 1010110111 73.88 1011110101 68.29 1100110011
86.22 1001111010 80.36 1010111000 13.719 1011110110 68421 1100110100
85.08 1001111011 80.24 1010111001 73.09 1011110111 68412 1100110101
87.94 1001111100 80.13 1010111010 13.59 1011111000 68.04 1100110110
387.80 1001111101 80.01 101011101 13.50 1011111001 67.96 1100110111
37.07 1001111110 79.90 1010111100 73.40 1011111010 67.88 1100111000
87.53 1001111111 19./9 1010111101 73.30 1011111001 61.79 1100111001
817.39 1010000000 79.07 1010111110 73.21 1011111100 67.71 1100111010
87.25 1010000001 79.50 1010111111 13.11 10011111101 6/.03 1100111011
87.12 1010000010 19.45 1011000000 73.02 1011111110 67.55 1100111100
86.98 101000001} 79.33 1011000001 72492 ot 67.47 1100111101
B30.85 1010000100 19.22 1011000010 12.83 1100000000 67.39 1100111110
86.71 1010000101 79. 11 1011000011 72.13 1100000001 67.30 1100111111
80.58  101000UII0 79.00 1011000100 72.04 1100000010 61.22 1101000000
86.45 1010000111 15.89 1011000101 Te.54 110000001 | 67.14 1101000001
80.31 1010001000 75.78 1011000110 712.45 1100000100 67.06 1101000010
86.18 1010001001 78.066 1011000111 12.3% 1100000101 60.98 1101000011
30.05% 1010001010 75.55 1011001000 72426 1100000110

85.91 1010001011 78.44 1011001001 72.11 1100000111

GENERAL ELECTRIC COMPANY e« MOBILE COMMUNICATIONS DIVISION

WORLD HEADQUARTERS « LYNCHBURG, VIRGINIA 24502 U.S.A.

GENERAL @D ELECTRIC

(DIGIT 1)

* Trademark of General Electric Company U.S.A
Printed in US.A
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PARTS LIST

LB14972A

MULTI - TONE CHANNEL GUARD ENCODER
1 G1

9D423094

SYMBOL GE PART NO. DESCRIPTION
Al COMPONENT BOARD
19D423046G1

- = = = = = = - INTEGRATED CIRCUITS - - - = - - -

AR1001 19A116754P1 Linear: Dual In-Line 8- Pin Minidip package; sim
to T1, SN72558 NSC.
---------- CAPACITORS - - - = = - = =

C1001 19A116080P1 Polyester: 0.01 uf +20%, 50 VDCw.

C1002 5490008P11 Silver mica: 22 pf *5%, 500 VDCW; sim to
Electro Motive Type DM-15.

€1003 5490008P25 Silver mica: 82 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15,

C1004 5494481P21 Ceramic disc: 0.01 pf #20%, 500 VDCW; sim to
RMC Type JF Discap.

C1006 19A116699P2 Ceramic, feed-thru: 1000 pf +20%, 250 VDCw;
sim to Aerovox Style EF-5.

C1007 5494481P111 Ceramic disc: 1000 pf #20%, 1000 VDCW; sim to

thru RMC Type JF Discap.

C1009

c1o010 19A116080P1 Polyester: 0.01 uf $+20%, 50 VDCW.

Cl011 5496267P2 Tantalum: 47 uf +20%, 6 VDCW; sim to Sprague

) Type 150D.

C1012 19A116080P7 Polyester: 0.1 uf +20%, 50 VDCw.

Cc1013 19A116699pP2 Ceramic, feed-thru: 1000 pf +20%, 250 VDCW;
sim to Aerovox Style EF-5.

C1014 5496267P2 Tantalum: 47 pf +20%, 6 VDCW; sim to Sprague
Type 150D.

C1015 19A116080P7 Polyester: 0.1 uf +20%, 50 VDCW.

and

Cc1016

C1017 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to

thru RMC Type JF Discap.

C1029

C1030 5496267P410 Tantalum: 22 pf +5%, 15 VDCW; sim to Sprague
Type 150D,

C1031 5496267P9 Tantalum: 3.3 pf #20%, 15 VDCw; sim to Sprague
Type 150D.

C1032 19A116080P201 Polyester: 0.01 uf #5%, 50 VDCW.

thru

C1034

C1035 5498267P17 Tantalum: 1.0 uf *20%, 35 VDCW; sim to Sprague

and Type 150D.

C1036

C1037 5494481P111 Ceramic disc: 1000 pf *#20%, 1000 VDCW; sim to

and RMC Type JF Discap.

C1038

C1039 19A116080P207 Polyester: 0.1 uf 5%, 50 VDCW.

C1040 19A116080P1 Polyester: 0.01 pf +20%, 50 VDCW.

thru

Cl1047
------- DIODES AND RECTIFIERS - - ~ - - -

CR1001 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV.

thru

CR1003
------- JACKS AND RECEPTACLES - - - - - -

J1001-A 19A116659P38 Connector, printed wiring: 10 contacts; sim to

and Molex 09-64-1106.

J1001-B
R INDUCTORS =~ - = = = = = = =

L1001 7488079P47 Choke, RF: 22.0 ph $10%, 1.20 ohms DC res max;
sim to Jeffers 4422-8K.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

14

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
R1044 3R152P512J Composition: 5.1K ohms 1/4 w.
L1002 7488079P65 Choke, RF: 22.0 ph #10%, 0.30 ohms DC res max; P 0%, 14w
sim to Jeffers 4424-1K. R1045 3R152P183J Composition: 18K ohms #5%, 1/4 w.
L1004 7488079P47 Choke, RF: 22.0 ph +10%, 1.20 ohms DC res max; R1046 3R152P302J Composition: 3K ohms #5%, 1/4 w.
sim to Jeffers 4422-8K.
R1047 3R152P561J Composition: 560 ohms +5%, 1/4 w.
--------- TRANSISTORS - - - - - - - R1048 3R152P471J Composition: 470 ohms #5%, 1/4 w.
3;001 194115910P1 Silicon, NPN; sim to Type 2N3904. R1049 3R152P100J Composition: 10 ohms 5%, 1/4 w.
ru
Q1003
- - = = = - - - INTEGRATED CIRCUITS - - - - - -
Q1004 19A115562P2 Silicon, PNP; sim to Type 2N2904A. TED C
U1001+* 19A134305P34 Digital, J-K Flip-Flops With Clear: dentifica~-
Q1005 19A115852P1 Silicon, PNP; sim to Type 2N3906. tion No! 7aLs73. ¥ ¥i ldentifica
Q1007 19A115910P1 Silicon, NPN; sim to Type 2N3904. Earlier than REV A:
thru
Q1009 19A116180P15 Digital, Dual J-K Master-Slave Flip-Flop: Identi~-
fication No. 7473.
---------- RESISTORS - - - = = = - =
U1002+ 19A134305P81 Digital, Synchronous 4-Bit Up/Down Binary Count
R1001 3R152P433J Composition: 43K ohms 5%, 1/4 w. thru Taontiticarion no satates, p/bown v Counter
U1004*
R1002 3R152P563J Composition: 56K ohms +5%, 1/4 w. Earlier than REV A:
R1003 3R152P432J Composition: 4.3K ohms 5%, 1/4 w. 19A116180P48 Digital, Synchronous 4-Bit Up/Down Counter: Ident:
ification No. 74193,
R1004 3R152P562J Composition: 5.6K ohms +5%, 1/4 w.
U1005% 19A134305P45 Digital, 4-Bit Binary Count : Identificati
R1005 3R152P202J Composition: 2K ohms #5%, 1/4 w. oSt aide3. nary Counters " on
and
R1006 Earlier than REV A:
R1007 3R152P102J Composition: 1K ohms +5%, 1/4 w. 19A116180P27 Digital, 4-Bit Binary Counter: Identification
No. 7493.
R1008 3R152P473J Composition: 47K ohms +5%, 1/4 w.
U1006+* 19A134305P39 Digital, 4-Bit Binary Full Adders With Fast Ca.
R1009 3R152P102J Composition: 1K ohms +5%, 1/4 w. Toontitication No  3ALS83A. Y
and
R1010 Earlier than REV A:
R1011 19C314256P22942 | Metal film: 29.4K ohms 1%, 1/4 w. 191116180P37 Digital, 4-Bit Full Adder: Identification No.
7483.
R1012 19C314256P26040 | Metal film: 604 ohms *1%, 1/4 w.
Ul007+ 194134305P41 Digital, Hex D-Type Flip-Flop(With Clear): Ident-
R1013 3R152P102J Composition: 1K ohms #5%, 1/4 w. and ification No. 74174.
U1008*
R1014 19C314256P27152 | Metal film: 71.5K ohms 1%, 1/4 w. Earlier than REV A:
R1015 19C314256P28870 Metal film: 887 ohms *1%, 1/4 w. 19A116180P18 Digital, Quad 2-Input High Voltage Interface
Positive Nand Gates: Identification No. 74LS26.
R1016 3R152P102J Composition: 1K ohms +5%, 1/4 w.
R1017 19C314256P33573 | Metal film: 357K obms +1%, 1/2w. Vv | _______ VOLTAGE REGULATORS - - - = = = = =
R1018 19C314256P26981 | Metal film: 6.9K obms *1%, 1/4 w. VR1001 19A116834P1 Integrated circuit, linear: 5 volt regulator;
sim to LA209K.
R1019 3R152P102J Composition: 1K ohms #5%, 1/4 w.
R1020 19C314255P21503 | Metal film: 150K ohms +1%, 1,4 w. V} | | . _ ... __.._. OSCILLATORS ~ = - - = = = = =
R1021 19C314256P21021 | Metal film: 1.02K ohms *1%, 1/4 w. Y1001 194134136P1 Crystal Unit, Quartz.
R1022 3R152P102J Composition: 1K ohms 5%, 1/4 w.
A2 FRONT PANEL
R1023 3R152P202J Composition: 2K ohms #5%, 1/4 w. 19C321409G1
R1024 3R152P561J Composition: 560 ohms *5%, 1/4 w. :
---------- SWITCHES - - = = = = = = =
R1025 3R152P103J Composition: 10K ohms #5%, 1/4 w.
S1 5495454P43 Rotary: 1 section, 1 pole, 8 positions (with adj
R1026 3R152P302J Composition: 3K ohms *5%, 1/4 w. stop), non-shorting contacts, 2 amps at 25 VDC or
1 amp at 110 VAC; sim to Oak Type "A".
R1027 3R152P303J Composition: 30K ohms 15%, 1/4 w.
s2 19B209261P8 Slide: DPDT, 2 poles, 2 positions, .5 amp VDC or
R1028 19C314256P22002 | Metal film: 20K ohms 1%, 1/4 w. B 3 amp at 125°v; gm to s.gtchc“"’“zos,_ﬁ,
R1030 3R152P104J Composition: 100K ohms #5%, 1/4 w.
---------- MISCELLANEOUS - - - - = - - =
R1032 3R152P102J Composition: 1K ohms #5%, 1/4 w.
19B219690G1 dle.
R1033 3R152P103J Composition: 10K ohms *5%, 1/4 w. B 6906 Handle
;7334 19B226613G3 Shield. (Vertical to component board).
19¢321373P1 Shield. (Horizontal to component board).
R1035 19C314256P26342 Metal film: 63.4K ohms *1%, 1/4 w. ¢ ¢ " P )
19A130354G1 . Located over shields).
R1036 3R152P204J Composition: 200K ohms 5%, 1/4 w. 4130354G Cover. ¢ )
;:337 19B226398P1 Heat sink. ~(Used with VR1001)
19A130148P1 I lator. sed with VR1001
R1038 3R152P103J Composition: 10K ohms #5%, 1/4 w. 9413 nsulator. (Use )
and 4036555P1 Insulator, washer: nylon. (Used with Q1004 on
R1039 Al).
ng“’ 19C314256P23742 | Metal film: 37.4K ohms 1%, 1/4 w. 194130413P2 Spacer: No. 4~40 x 1/4 deep. (Located at VR1001)
an
R1041 19A130413P1 Spacer: No. 4-40 x 1/4 deep; approx 1-1/4 long.
Located by J1001A & C1038).
R1042 3R152P102J Composition: 1K ohms *5%, 1/4 w. (Loc v & )
1543P1 ob. Used with S1).
R1043 3R152P133J Composition: 13K ohms *5%, 1/4 w. 4031343 Kn ¢ )
4037738P1 Hex nut: 1/4-32. (Used with S1).
N404P25C6 Lockwasher, internal tooth: 1/4 inch. (Used

with S1).

PRODUCTION CHANGES

Changes in the equip! to imp! p or to simplify circuits are identified by a “Revision
Letter,” which is stamped after the model number of the unit. The revision stamped on the unitincludes all
previous revisions. Refer to the Parts List for descriptions of parts affected by these revisions.

REV. A - To reduce current drain through Q1004. Changed Q1001 thru Q1008.
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COMPONENT SIDE

—_
I9AI29799PI\ 2 i M
0 T (x 4
== g 4-40 X 3/8
2R //_
—2L
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(SEE NOTE 1)
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4-40 X 3/8
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SUPPORT
) 19C320294P| SCREW
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(2 PLACES)

(19C321445, Rev. 2)
(19C320676, Sh. 2, Rev. 2)

(19C320676, Sh. 3, Rev. 1) BRTE

I. APPLY SILICON GREASE TO BOTH SIDES
OF INSULATOR FOR QI AND Q2.

OUTLINE DIAGRAM
BATTERY STANDBY/CHARGER 19C320677
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MOTHER BD
PLIGD417214

DOOR ASM

NOTES:

A WNN —

~— ——— — — ——

DELAYED PV
COMBINED FTi

@ ALTERNATE HOLES

H32 Ho o |

H34 OHII BR

H%S C’LHg G
®

C7H9
SHIELD

J931 [ P6,

DELAYED

/’/1)
|7\\|

COMB INED

L__Z/*BR

—

ORANGE AMD BROWN WIRES ARE SF-22.
GREEN WIRE IS N22SJ-G.

ALL WIRES HAVE SOLDER CONNECTIONS.
IF MULT!-TONE CHANNEL GUARD 1S

LBI30435

HARNESS
PL.
19A130476G |

INSTALLED IN THE 2ND POSITION

FROM LEFT., THEN CONNECT HARNESS TO ALTERNATE HOLES SHOWN.

(194130477, Rev. 2)

INTERCONNECTION DIAGRAM

OVERLAY HARNESS 19A130476G1

Issue 2
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LBI30435

HARNESS (OVERLAY )
19A130476G1

CLAMP ( 4029851P27)

AND
RECEIVER/EXCITER DOOR SCREW (19B201074P306)
#6 X 3/8 LG,
= = _— =’- E —_— +
| ] '
JI214
P4 W39 +PL w7+
—_ = @@= —_— — —_ ___ H36 H3e J— |\
T i9pai721a
MOTHER BD.
H/A
STRAP
7’ (19A115185P5 ) REAR VIEW
PARTIAL
FIG. 2
N
_Fl6. 1 “\—HARNESS (OVERLAY)
SIDE VIEW 19A130476G |  ‘MULTI-TONE CHANNEL GUARD ENCODER
RADIO HOUSING S
T T __ i
| |
I |
*' | {-
! |
[ g '
| 8 "an [
| A |
+| | +
~—PROGRAM BOARD !
~ 119C321217G1) |
/s |
; % | - ———-_——
R
| -

|
VIEW AT"C"

#4-40 X I/4 LG S REW
AND LOCKW, SH

%

NAMEPLATE
(NP276173J)

FRONT VIEW
CONTROL SHELF

THESE INSTRUCTICNS CCVER THE MCDIF ICATION OF THE CONTROL SHELF FOR
INSTALLATION GF MULT!I-TONE ENCCDE CHANNEL GUARD BCARD: (19D423094GI)

INSTRUCTIONS :

N

vu—:w AT "B"
llcll

INSTALLATION INSTRUCTIONS

OPTIONS 9568, 9569 AND 9570

18 Issue 3

ALIGN ARROW WITH
CENTER OF GUIDE
WITHIN .060

VIEW AT "A"
FIG. 4

(19D423130, Rev. 3)

PRCGRAM TCNE PRCGRAM P.W. BCARD 19C321217 PER INSTRUCTIONS
19A130359 PARAGRAPH 8.0

INSTALL PRCGRAM PWB (SEE FIGURE 3).

INSTALL CHANNEL GUARD BCARD IN FIRST PCSITICN FROM LEFT IN
SHELF, UNLESS THAT SLOT IS FILLED, IN WHICH CASE THE CHANNEL
GUARD BCARC IS TC BE INSTALLED IN THE SECOND POSITION FROM
THE LEFT. (SEE FIG. 4)

AFF1X NAMEPLATE NP276173J TC SHELF AS SHOWN IN FRONT OF SLOT
THAT CHANNEL GUARD BCARD 1S TO BE INSTALLED.

INSTALL HARNESS (CVERLAY) 19A130476G| PER INTERCONNECTION
DIAGRAM 19A130477.

INSTALL (I9A11(5185P5) STRAPS THREE PLACES, TO DRESS OVERLAY
HARNESS WITH STATICN HARNESS (SEE FIGURES | AND 2).

INSTALL CABLE CLAMPS 402985IP27 AS SHOWN IN FIGURE 2.
REMCVE AND DISCARD THE TWO SCREWS PRESENT AT LOCATIONS
WHERE CLAMPS ARE TC BE MOUNTED AND MCUNT CLAMPS USING

THE TWC SCREWS (19B201074P306) SUPPLIED WITH 19A130476GI

IF THE CHANNEL GUARD BOARD 1S INSTALLED IN THE SECOND POSITION
FROM THE LEFT ON THE SHELF, THEN CUT THE FOLLOWING JUMPERS ON
THE CCNTROL SHE'_F
H32-H33
H34-H35

H36-H37
H38-H39



PARTS LIST

LBI-30405

HARNESS 19B226731Gl
MOD KIT 19A130483Gl

MULTI-TONE C.G.BOARD
(1904230946l )

SYMBOL|GE PART NO. DESCRIPTION
HARNESS
19B226731Gl
----------- PLUGS = = = = =~ = = = = =
P10l Connector., Includes:
19B209288P20 Shell.
5496809P17 Connector: female contact: sim to Molex
Products 1381-T. (Quantity 4).
MODIFICATION KIT
19A130483G1
------- DIODES AND RECTIFIERS - - - - - -
CR1 19A116052P2 Silicon.
thru
CR4

LBI30435

HARNESS
FL19B226731G!

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,

THESE INSTRUCTICNS CCOVRF THE MuLT1-TCML CHANNEL CUARD ENCCDER

FCR THE INSTALLATICN CF STRAPPING THE ©.C

TCNES TC Tx FREQ LEADS

| REMCVE DA WIKE FRCM HEC-r51, H52-H53, H54-H55 AND H56-HS57.

WHEN 6TH DIGIT 1S

B OR C USE NCTES 2 & 3
E USE NCTES 2. 3 & 4
FUSE NCTES 2. 3. 4 &5

2 IEOUFLOTXY 1S PRESENT - SCLDER LRI

[
T

FOUF2 X IS PRESENT . SCLOER CR2

4 iFUF3 TXY 1S PRESENT . SCLOER TR2
5 IF"F4 Tx" 1S PRESENT - SCLOER Ch4
6 RETURN UNUSED DiHCDy © FRCM KT 19A

(19D423137,

INTC F50-HSI . ANCDE GCES
INTC H52-HS53. ANCDE GCES
INTC H54-H55. ANODE GCES
INTC F56-H57. ANODE GCES
13048361 TC STCCK

Rev. 3)

TC K50
TC K52
TC H54
TC H&€

I, SCLDER WIRE AT PLUG 8 ON
DOCR ASSEMBLY

2. TERMINATE WIRES AT Pi WITH
5496809P17.

3. ALL WIRES ARE SF22.
4. IF MULTI-TONE CHANNEL GUARD IS
INSTALLED IN THE 2ND POSITION

FROM LEFT, THEN CONNECT PIOI 1O
Ji214.

(19B226732, Rev. 1)

N
RCTTERE) ——————— PiOl —I
| PL19D4 1721461 9 IR TONE D
| ] 8 Ir Tone c
I 7 IW TCNE A
| | (o ]c TONE B
l Jl214 Ji216 I
| S
Loy
| |
| | I
o o
| L
—
| occr assemsLy r | |
| PLISDA417262G1 l l
| | : l
I |
|
| o |
| r_;;@' I ' BR TX F4
l I :E' | 8 l W TX FI
| | 19 lc 1xr2
l l A\ 10 l R TX F3
e g933 |77 _l

SERVICE SHEET

OVERLAY HARNESS 19B226731Gl &
MODIFICATION KIT 19A130483Gl

Issue 2
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HARNESS (OVERLAY )

LBI30435 I9A1304766!

RECEIVER/EXCITER DOOR

CLAMP (5491480P4 )
AND

SCREW (19B201074P306)
# 6 X 3/8 LG.

THESE INSTRUCTICNS CGVER THE MODIFICATION OF THE CONTROL SHELF AND
MULTI-TONE CG ENCCOE FOR INSTALLATION CF MULT!-TONE ENCODE CHANNEL
GUARD BOARD (19D423094). THIS INSTRUCTION STRAPS THE FOUR CG TONES
TC THE TX FREQUENCY LEADS CNLY. TCNE A 1S STRAPPED TC TX FI, TONE
B IS STRAPPED TC TX F2, TONE C IS STRAPPED TO TX F3 AND TONE D IS

| — :‘9‘;22?753%"'0“ STRAPPED TC TX F4. (FCR REMCTE OPTICNS).

A.  INSTRUCTICNS FCR MCDIFICATICN OF MULT!I-TONE CG ENCCDE BCARD

I INSTALL DICDES IN CHANNEL GUARD BCARD PER MCD KIT 19A130483GI
AND PER INSTL INST 19D423137.

B INSTRUCTICNS FCR MCDIFICATICON OF CCNTRCL SHELF

! PRGGRAM TCONE PROGRAM P.W. BCARD 19C321217 PER INSTRUCTIONS
19A 130359 PARAGRAPH 8.0.

-

— 2. INSTALL PRCGRAM PWB (SEE FIGURE 3).

—_— _— = I

190417214 3. INSTALL CHANNEL GUARD BCARD IN FIRST POSITION FROM LEFT IN

' MOTHER BD. SHELF, UNLESS THAT SLOT IS FILLED, IN WHICH CASE THE CHANNEL

| GUARD BGARD IS TG BE INSTALLED IN THE SECOND PCSITICN FROM
THE LEFT.

A
V 4. AFFIX NAMEPLATE NP276173J TQ SHELF AS SHOWN IN FRONT OF SLOT
7' STRAP THAT CHANNEL GUARD BOARD IS TC BE INSTALLED.
w
(19A115185P5 ) REAR VIE 5. INSTALL HARNESS (CVERLAY) 19A130476GI PER INTERCONNECT ION
PARTIAL DIAGRAM 19A130477.

—)

“+——

T — — —

FIG 2 6. INSTALL CHANNEL GUARD PIOI HARNESS (WIOI) 19B22673IGI AS
: SHCWN IN FIGURE | AND 2. INSTALL PIO! CN J1214 IF CHANNEL
GUARD BCARD IS IN SECCND SLOT FRCM LEFT IN CONTROL SHELF,
CR ON JI1216 IF CHANNEL GUARD BCARD IS INSTALLED IN FIRST
SLOT CN LEFT IN CONTRCL SHELF. INSTALL HARNESS AT PLUG P8
PER INTERCONNECTION DIAGRAM 19B226732 .

S
- T T

/ 7. INSTALL (I9A115185P5) STRAPS THREE PLACES, TC DRESS CVERLAY
N I — HARNESS WITH STATION HARNESS (SEE FIGURES | AND 2).

_ " _J T 8. INSTALL CABLE CLAMPS 5491480P4 AS SHOWN IN FIGURE 2.
REMCVE AND OISCARD THE IWC SCREWS PRESENT AT LOCATIGNS
WHERE CLAMPS ARE TC BE MOUNTED AND MOUNT CLAMPS USING
THE TWG SCREWS ( 198201074P306) SUPPLIED.
HARNESS ( WIOI ) FIG. | HARNESS (OVERLAY) , -
19A130476G | MULTI- 9. IF THE CHANNEL GUARD BOARD IS INSTALLED IN THE SECOND POSITION
198226731G! SIDE VIEW 9A1304766 ULTI-TONE CHANNEL GUARD ENCODER FROM THE LEFT ON THE SHELF, THEN CUT THE FOLLOWING JUMPERS ON
RADIO HOUSING THE CONTROL SHELF :

H32-H33 H36-H37
H34-H35 H38-H39

:L

¢ IIBIl "

PROGRAM BOARD ¢
(19C3212176G1)
T ___
[

|l . ‘ |{ gf/ﬂ

>
z

FRONT VIEW

AT" "
VIEW ATIC_ CONTROL SHELF
#4-40 X 1/4L.G SCREW
AND LOCKWASHER
NAMEPLATE
4 (NP2761734)
3 3 L
T VIEW AT "8" T ALIGN ARROW WITH VIEW AT "A"
e T FiG.3 CENTER OF GUIDE _—

WITHIN .060 F1G. 4

INSTALLATION INSTRUCTIONS

OPTIONS 9564—9567

(19D423131, Rev. 2)
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LBI30435
FIG. |

HIBEL  MHI7 H3 4 He
T+ (:} \

10V REG/CONTROL BD
( PLISD4I7401)

THESE INSTRUCTIONS COVER THE MODIFICATIONS TO THE 10V REG/CONTROL BD.
(PL19D417401) AND DOOR ASSEMBLIES (PL19D417262) AND (PL19D417313) FOR
CHANNEL GUARD SYSTEMS

HIQQ HI8
|

n2ot

MODIF ICATION FOR OPERATION TC ALL STATIONS AS CHANNEL GUARD
- SYSTEMS (DECCDE ONLY) (PLI19D417401 & PL19D417262).

. ON 10V REG/CONTRGL BD. 'PLI9D417401) REMOVE JUMPER FROM H3 TO
4/]/ H9. (SEE FIG. I}.
J U f

2. ON DOOR ASSEMBLY (PL19D417262) REMOVE JUMPERS FROM H4l TO H42
I AND H68 TC H69. (SEE FIG. 2).

MODIF ICATIONS FOR STATIONS WITH CHANNEL GUARD (PL19D417401):
LOCAL REMOTE

LOCAL/REPEAT  REMOTE/REPEAT

LOCAL/REMOTE ~ REPEAT

I. ON hOV REG/CONTROL BOARD PLI9D417401 (SEE FIG. 1) REMOVE END OF
H‘"_k ;'_H42 JUMRER FROM HI AND INSTALL IN H4.

éT\L

FIG.2 4,
¥

H68%-*He9
MODIF ICATION FOR INTERMITTENT DUTY LOCAL STATION WITH CHANNEL GUARD.

I. ON DOOR ASSEMBLY (PL19D417313) REMOVE JUMPER FROM H31 TO H32.
(SEE FIG. 3)

MODIF ICATION FOR SIMULTANEOUS ENCODE/DECODE IN REPEAT AND REMOTE/REPEAT/
LOCAL /REPEAT.

" B} [ I. ON I0V REG CONTROL BCARD 19D417401: (SEE FIGURE !):
REMOVE END OF JUMPER FROM HI AND INSTALL IN H4
REMOVE END OF JUMPER FROM HI9 AND INSTALL IN H20.

— 2. ON CUOR ASM (19D417262) REMOVE JUMPERS FROM H41 TO H42 AND FROM
1 ] HE8 TO H69 (SEE FIGURE 2).

MODIF ICATION FOR SIMULTANEOUS ENCODE/DECODE IN REMOTE, LOCAL/REMOTE, AND
LOCAL STATIONS.

I. ON IOV/REG CONTROL BOARD 19D41740! (SEE FIGURE I):
REMOVE END OF JUMPER FROM HI AND INSTALL IN H4

. REMOVE JUMPER FRCM HI6 TG HIT.
PLI9D417262 REV.
]
FIG. 3 /1 N
_Aa > 4/‘ Ml < )

j H3't\/*H32 [

MODIFICATION INSTRUCTIONS

10-VOLT REGULATOR & DOOR ASSEMBLY

(19D417442, Rev. T7)
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