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SPECIFICATIONS *

Transmitter Keying 3000 cps tone

Function Selection Frequency-shift keying (1500,
2000 and 2500 cps)

12 maximum

of Functions

Number

Frequency Response +3 db from 300 to 2750 cps,
reference 1000 cps

Temperature Range -30°C to +60°C (-22°F to +140°F)

Dimensions (H x W x D) 5-1/4" x 19" x 4-3/4"

*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

Decoder Panel Model 4KC17A10 provides up to 12 switching functions
in MASTR Progress Line Remote and Repeater Base Station systems utiliz-
ing the Transistorized Control Console (XC Series) Model 4EC72A10.

The Decoder Panel contains the solid-state logic circuitry to
decode the binary codes from the remote console for high-speed function
switching, and to detect the 3-KC tone for keying the transmitter. The
panel uses silicon transistors and diodes for added reliability. The
Decoder Panel requires no adjustment.

An optional relay board is available for controlling a second
receiver or other external functions as desired.

INTRODUCTION TO LOGIC CIRCUITS

A complete description of the logic circuits used in the Decoder
Panel is available for the serviceman who may be unfamiliar with the
operation of these circuits. This information is contained in
LBI-3800, which is the Maintenance Manual for the Transistorized
Control Console (XC Series). The manual includes a discussion of the
following subjects:

® Solid-state switches
° Mﬁltivibrator circuits
® Binary counting and logic
-@ Logic circuits
It is suggested that anyone unfamiliar with these subjects study

the information carefully, as a good understanding of the basic cir-
cuitry is essential in servicing the Decoder Panel.

CIRCUIT ANALYSIS

The Decoder Panel consists of the transistorized decoder circuitry,
band-pass and low-pass filters FL1 and FL2, and terminal boards for
power and station interconnections. The decoder circuitry is located
in a hinged assembly on the front of the panel. The filters and termi-
nal boards are located on the back of the panel.
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Figure 1 - Module Layout of Decoder Panel

In remote stations, the panel is normally mounted directly below
the remote control panel. 1In repeater base stations, the panel is
normally mounted below the repeater panel.

References to symbol numbers mentioned in this section can be
found on the applicable Schematic Diagram, Outline Diagram and Parts
List as listed in the Table of Contents.

POWER CIRCUITS

All operating voltages for the Decoder Panel are supplied by
transmitter-receiver power supply Model 4EP38A10, and are applied to
the panel through TB708.
+13.4 VDC

The 13.4 volts DC is connected from TB708-3 to TB2-4 where it is
filtered by C702 and R702 before being applied to the decoder circuits.

-5.4 VDC

A -45 volts DC is connected from TB708-4 to TBl-1 where the volt-
age is dropped by resistor R701 and regulated by zener diode VR701 to
provide a -5.4 volts DC bias voltage. Filtering is provided by C702.
+18 VDC

When the optional relay control board is used, +18 volts is taken
from TB708-1 as a supply voltage for relays K1 and K2.
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CONTROL METHODS

Through the use of binary codes and tones, the Decoder Panel can
provide up to 12 switching functions in addition to transmitter keying
(see Figure 2).

-~~~ Binary codes éfefﬁSé&‘faf’ﬁﬁlfi;fféiﬁéhéyz7Ch;ﬁhéiiéﬂérd and other
switching functions. A coded 3000-cps tone keys the transmitter.

REMOTE CONTROL PANEL DECODER PANEL
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Figure 2 - Simplified Remote Switching & Keying Diagram

FUNCTION SELECTION

Pressing one of the function selection pushbuttons at the
Transistorized Control Console applies a 3000-cps tone to the Decoder
Panel for a minimum of 50 milliseconds (125 milliseconds for Repeater
Base Stations). The tone is detected by 3-KC Detector Board A3, and
applied to Timing Board A8. A switching circuit on the Timing Board
grounds the receiver audio amplifier stage, muting the station receiver.
A second switching circuit releases a hold gate so that the decode
circuitry can accept a 2500-cps gating tone.

Releasing the pushbutton applies the 2500-cps gating tone to the
panel for approximately 100 milliseconds. The gating tone releases a
second hold gate so that the decoder circuitry can accept a binary
code. A 40-millisecond, 2000-cps carrier tone follows the gating tone,
and the carrier tone is followed by the binary tone code. The code is
applied to the decoder circuitry to perform the desired switching func-
tion. A tone and code sequence waveform for the code 1 - 0 - 0 -0 -1
is shown in Figure 3.
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Figure 3 - Tone Sequence Waveform

TRANSMITTER KEYING

Keying the microphone at the remote console applies a 3000-cps
coded tone to the Decoder Panel. The tone is coded at the remote con-
sole by switching it on for 60 milliseconds, switching it off for 60
milliseconds, and switching it on again for the duration of the
transmission. A 100-millisecond switching interval is used in Repeater
Base Stations. The 3000-cps keying tone is coded to prevent the trans-
mitter from being keyed by the 3000-cps receiver muting tone that is
applied to the Decoder Panel each time a function selection pushbutton
is pressed at the remote console.

The coded 3000-cps tone is detected and converted to a DC voltage.
The resultant DC voltage energizes a relay, keying the transmitter.

DECODE FUNCTION

The Decoder Panel contains the circuitry for changing a tone or
code to a DC voltage for switching the transmitter or receiver fre-
quency, disabling Channel Guard, or keying the transmitter. The fol-
lowing chart (Figure 4) contains a brief description of each circuit
board in the Decoder Panel.
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CIRCUIT BOARD CIRCUIT DESCRIPTION
——— — ———— ——— L_——‘#
3 KC Detector Contains the circuits to detect 3000-cps tones
A3 for driving the Timing Board.
| Timing Board = @oﬁtiiﬁsufﬁéAEi}CGiEsifafAhdfi;gitﬂeirééeiver,

A8 keying the transmitter, and releasing the hold
: gate on the Tone Discriminator board so that a
code can be accepted.

Tone Discriminator Contains the 1500 and 2500-cps tone detectors,

A7 the 2500-cps input hold gate, and 1500-cps and
2500-cps pulse generator circuits to drive the
shift register.

Logic Board Includes the decode matrix, 5-bit shift regis-
A2 ter, memory drivers, pulse delay and gating
circuits.
Memory Board Contains an encode gate, memory flip-flops and
A5 decode gate to drive the Transmitter-Receiver

Switching board.

Transmitter- Contains the transistor Switching circuits for
Receiver Switching remote switching functions.

Board A3

Relay Control Contains two relays for controlling two re-
Board A4 ceivers, and other external functions.
(Optional)

Figure 4 - Decode Function Chart

3-KC DETECTOR BOARD A6

Pressing one of the function selection pushbuttons at the Transis-
torized Control Console applies a 3000-cps tone to bandpass filter FL1
and then to the 3-KC Detector board. The tone is amplified by Q1 and
Q2 and applied to the base of transistor Q3. Figure 5 contains sim-
plified receiver muting waveforms.

The first positive half cycle of tone turns on Q3, and the positive
emitter voltage back biases CRl. With CR1l back biased, C6 starts charg-
ing through R12. CR1l remains back biased for the duration of the tone,
allowing C6 to charge up to a level sufficient to turn on Q4 in the
"one-shot'" (Schmitt Trigger). The time delay in turning on Q4 prevents
noise falsing.
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Turning on Q4 turns off Q5, and the collector voltage of Q5 rises
to approximately 13 volts. The positive collector voltage is applied to
the Timing Board through J9. The voltage also turns on Q6, causing its
collector voltage to drop to near ground potential. This output is
used for 3-KC keying only. The '"one-shot'" will remain switched for the
~duration of the 3000-cps tone (Q4 on and Q5 off).  —  — — — —

TIMING BOARD A8

The positive pulse from the 3-KC Detector is applied to J1 on the
Timing Board, charging Cl. The instant the pulse ends, Cl begins to
charge in the opposite direction. This forward biases CR1l which turns
off Q2 and turns on Q3. Turning Q2 off applies a positive voltage to
the base of Ql, turning it on. This grounds the base of the receiver
audio PA stage and mutes the receiver. Q2 will remain off and Q3 on
for approximately 250 milliseconds, keeping the receiver muted until
the entire code has been received. Turning Q3 on turns off Q4 which
removes a ground from the Tone Discriminator board so that the 2500-cps
gating tone will be accepted.

TONE DISCRIMINATOR A7

The incoming tone and code is connected to tone input jack J1 on
the Tone Discriminator where it is coupled through a limiter circuit
(CR9, CR10 and R34) amplifiers Ql and Q2. DC feedback through R2, R6,
and R35 provides a symmetrical squarewave output (proportional to the
input) that is applied to the base of emitter-follower Q13.

Discriminator transformer Tl has a 2500-cps output and a 1500-cps
output. The 2500-cps gating tone preceding the code is fed from pin 5
of Tl to the base of emitter-follower Q3 as a series of pulses. The
first pulse turns on Q3, shorting capacitor Q3. The positive voltage
at the emitter of Q3 back biases CR1 and turns on Q5. In the interval
between pulses, Q3 turns off but C3 charging through R10 keeps CR1 back
biased and Q5 on until the next pulse. Q5 and Q7 are connected as a
"one-shot'" multivibrator, and turning Q5 on turns Q7 off. The 2500-cps
tone pulses have been converted to a single positive pulse at the col-
lector of Q7. Figure 6 contains simplified waveforms of the code
1 -0-0-0-1 applied to the Tone Discriminator Board.

The 100-millisecond gating pulse turns on Q9 and back biases CR5.
This allows C7/Cl2 to start charging through R25. The capacitor charges
up to approximately 5 volts in a minimum of 40 milliseconds to turn on
Ql0. Turning Q10 on discharges C8 and keeps it discharged until the
gating pulse ends. Then Q10 cuts off and C8 starts charging through R26
so that a positive pulse appears at the junction of C8 and R28. The
positive pulse forward biases CR8 and switches the ''one-shot'" (turns
Ql2 on and Ql1l off). With W1l off, the positive collector voltage is
applied from the decode gate jack (J7) to the Delay circuit input (J6)
on the Logic Board, releasing the hold on the Delay circuit. The '"one-
shot'" remains triggered (Qll off and Q12 on) for approximately 200
milliseconds, keeping the Delay circuit open to accept an entire code
that follows the gating tone. The 40-millisecond minimum charging time
for C7/Cl12 prevents a noise pulse from triggering the one-shot.
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Figure 6 - Tone Discriminator Waveforms
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With the 1 - 0 - 0 - 0 - 1 applied to the Tone Discriminator, a
10-millisecond, 1500-cps tone burst from Tl-pin 3 is applied to Q4,
Q6 and Q8, which is identical to the 2500 cps circuit Q3, Q5 and Q7.
The positive pulse at the collector of Q8 is coupled through "OR" gate
diode CR4 to the decode clock jack J5.

Following the 1500-cps tone, a 2500-cps tone burst from Tl-pin 5

is applied to Q3, Q5 and Q7, resulting in a 10-millisecond positive
pulse at the collector of Q7. The pulse is coupled through "OR'" gate
diode CR3 to the decode clock output jack J5. The entire 5-bit code

is converted by the two circuits and "added" by the '"OR" gate diodes to
supply five positive clock pulses to drive the shift register.

In addition to the clock pulses, a negative pulse from the col-
lector of Q6 is applied to "1" output jack J4 whenever a 1500-cps tone
is applied to the Tone Discriminator. This negative pulse is connected
to J3 on the Logic Board.

LOGIC BOARD A2

Both the positive clock pulses and the negative '"1" pulses are
applied to the Logic Board simultaneously. The negative "1" pulse
from input jack J3 turns off Ql3 which turns on Ql4 in the 0/1 Load
circuit. This sets the circuit to load a "1" into the shift register
whenever the first pulse is applied to the shift register pulse 1line.
Refer to Figure 7 for the Logic Board decode waveforms for the code
1-0-0--0-1.

Pulse shaper Ql is normally off, keeping Cl discharged through
CR2, The first clock pulse applied to the base of Q1 turns the
transistor on. This back biases CR2, so that Cl charges through R3
and turns on Q2 in the Delay one-shot, turning off Q3. The pulse
delay due to Cl charging protects the stage against noise falsing.
Switching Q3 off applies a positive pulse to Pulse Mixer Ql2 where it
is inverted and applied to the shift register pulse line to shift in
the first code bit.

The decode clock pulses are also fed from J2 to the base of Q4 in
the Interpulse Timer circuit. The first pulse turns on Q4, which acts
as a short across C3. The positive voltage at the emitter of Q4 back
biases CRS which turns on Q5 and turns off Q6. In the interval between
clock pulses, Q4 turns off and C3 charges through R1l to keep CR5 back
biased and Q5 turned on. Keeping Q5 turned on applies a ground through
CR8 to the base of Q9, keeping it turned off. This releases the zero
hold on Reset Gate diodes CR26, CR45, CR58, CR69 and CR82. The ground
also forward biases CR9 and Read Gate diodes CR14 through CR25, dis-
abling the Decode Matrix until a complete code has been shifted into
the register. As long as Q5 is kept on by the five clock pulses and
the charging of C3, the code will be shifted into the register.

However, if a code should be interrupted or a clock pulse missing, Q5
will turn off and Q9 will turn on as soon as the Read One-Shot releases.
This restores the zero hold on the Decode Matrix and releases the ground
on the Read Gate diodes, and another code will have to be received to
restart the cycle.
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At the end of the clock pulses, Q4 and Q5 turn off. This lets Q6
turn on and discharges C4, which starts charging in the opposite direc-
tion through CR6. This turns off Q7 and turns on Q8 in the Read One-
Shot, forward biasing CR7 and keeping Q9 turned off and keeping the
zero hold off in the matrix. The one-shot remains switched for
30 milliseconds which is the read time for the matrix. The code that ——
has been shifted into the register is applied to the Decode Matrix and
appears as a positive pulse at the base of one of the Memory Drivers
(Q35-Q46) where it is inverted and applied to the Memory Board as a
negative-going pulse. After 30 milliseconds, the one-shot switches
back to its original state (Q7 and Q8 off). Q9 turns on and switches
the shift register back to the "O" state.

MEMORY BOARD A5

The Memory Board contains two, four or six flip-flops for four,
eight or twelve remote switching functions. Each of the flip-flops
has an input and output diode "AND" Gate Matrix. By adding or
deleting these diodes, the flip-flops can be connected for four inter-
locked functions (only one of the four functions on at a time), for
groups of two interlocked functions (only one transistor on in each
pair), or for a combination of two and four interlocked functions.

Applying binary code 1 - 0 - 0 - 0 - 1 to the Decoder Panel re-
sults in a negative-going, 30-millisecond pulse at J25 on the Logic
Board. The pulse is connected to J4 on the Memory Board where it
forward biases diodes CR2 and CR6, turning on transistors Q2 and Q3
which turns off Ql and Q4. The 13 volts at the collector of the OFF
transistors reverse biases CR26 and CR30, allowing the potential at
output jack J16 to rise to 13 volts. J16 will remain at this potential
as long as Q1 and Q4 are turned off. Ql and Q4 will remain off with
Q2 and Q3 on until a different code is applied to the Decoder Panel.
Output jacks J17, J18, and J19 are held at ground potential by the
collectors of the ON transistors.

TRANSMITTER-RECEIVER SWITCHING BOARD A3

Receiver Switching

The positive voltage from the Memory Board is connected to J2 on
the Transmitter-Receiver Switching Board. From J2, the voltage is
connected through J1 to the receiver oscillator circuit to turn on the
Fl oscillator.

In Channel Guard applications, "OR'" Gate diodes CR1 thru CR4 and
transistors Ql, Q2 and Q3 are provided for turning the Channel Guard
on or off. For example, if the F1l frequency is selected, the positive
voltage at J2 forward biases diode CR1l and turns on Ql. If the Chan-
nel Guard pushbutton at the Remote Console is pressed in, a positive
voltage from the Memory Board is applied to the base of Q2, keeping
the transistor on. This keeps Q3 turned on (its collector at ground
potential) , allowing the receiver Channel Guard circuit to operate.

11
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Pressing the Channel Guard OFF pushbutton at the Remote Control
Console switches off the positive voltage at the base of Q2, turning
off Q2 and Q3. Removing the ground at the collector of Q3 disables
the receiver Channel Guard. The receiver operates on noise squelch
only, permitting the dispatcher to monitor the channel.

The Channel Guard function can be disabled for a particular re-
ceiver frequency by removing one of the "OR" Gate diodes.

Transmitter Switchiqg

Pressing one of the transmitter frequency pushbuttons at the
Remote Control Console causes a positive voltage to be applied to one
of the transmitter switching input jacks (J13 through J16). Pressing
the Tx-Fl pushbutton applies 13 volts to J13, turning on Q4. The col-
lector of Q4 drops to near ground potential, and is connected through
J9 to the transmitter oscillator circuit, to turn on the oscillator.

In Channel Guard applications, "OR" Gate diodes CR7 through CR10
and transistors Q8 and Q9 are provided for automatically turning on the
Channel Guard whenever a frequency is selected. The positive voltage
at J13 forward biases CR7, which turns on Q8 and Q9. The collector of
Q9 goes to approximately +10 volts DC, turning on the Channel Guard.

The Channel Guard function can be disabled for a particular trans-
mitter frequency by removing one of the '"OR'" Gate diodes.

RELAY CONTROL BOARD A4 (Optional)

The optional Relay Control Board is required for stations equipped
with two separate receivers. A positive voltage from the Memory Board
applied to the base of relay drivers Ql or Q2 turns the transistor on,
completing the ground path for the relay. Energizing the relay switches
the selected receiver audio to output terminal TB710-2.

Each relay has four form '"C" contacts connected to jacks on the
Relay Control Board to permit connections for other external switching
functions. The relays are rated at 1 amp with an inductive load at
29 volts DC, 2 amps with a resistive load, or 1 amp with a 115-volt
AC load.

3-KC KEYING
3-KC DETECTOR
Keying the microphone at the Transistorized Control Console
applies a coded 3000-cps tone to the Detector Board. This tone is
detected in the same manner as the muting tone and results in a posi-

tive pulse at J9 and a ground at J6. Waveforms for the 3-KC keying
are shown in Figure 8.

12
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Figure 8 - 3 KC Keying Waveforms
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TIMING BOARD

The positive pulse from the first portion of the 3000-cps tone
switches Q2 off and Q3 on, which mutes the receiver and applies a posi-
tive voltage to the base of Q5. The second portion of the tone is
detected and the ground at J8 turns on Q5. This causes C5 to charge,
forward biasing CR3 which turns off Q6. The ground at J8 also disables
Q7 which allows Q8 to turn on.

Turning Q6 off applies a positive voltage to the base of Q9, turn-
ing it on. This turns on Ql0 and its collector voltage rises to 13
volts. In Remote Stations, this 13 volts is connected from J7 to the
Remote Control Panel 4KC16All where it energizes relay K1001l, keying
the station transmitter.

In Radio Control Base Station Systems, the 13 volts is applied
from the Decoder Panel on the Repeater Base Station to the Repeater
Panel on the Repeater Control Station. The voltage is applied to a
voltage divider and energizes the Carrier Operated Relay, keying the
transmitter. A simplified tone keying diagram for repeater stations
is shown in Figure 9.

REPEATER_CONTROL REPEATER BA
3090 crs STATION STATION >

TBSI-4

RECEIVER

TB5!1-5
TB502-10

T851-6

POWER_ SUPPLY =
4EP38AIO

—0— TRANSMITTER

TBSI-2  TBSI-I

POWER SUPPLY

T851-3 4EP38AIO0

TB710-4
| & 3000 CPS

TB710-5

TIMING 3 KC
01 BOARD |—{ DETECTOR |— FLI
A8 A6

T8702-3
COR

TB703-6

REPEATER PANEL DECODER_ PANEL
4KCISAIO 4KCI7AIO

RC-1543

Figure 9 - Repeater Tone Keying Diagram

POWER SUPPLY MODIFICATIONS

In tone keying applications, filter-amplifier assembly FL1-Al
and terminal board TB51 are added to power supply Model 4EP38A10. 1In
stations with second receivers, a second filter-amplifier assembly is
added to receiver power supply Model 4EP39A10.

14
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Audio from the receiver is taken from the volume control (R511 on
the EP-38-A or R502 on the EP-39-A), and is coupled through emitter-
follower Ql to low-pass filter FL1. The filter attenuates any 3000-cps
signal from the station receiver to prevent noise from keying the trans-
mitter or muting the receiver. The filter output is amplified by Q2
and applied to emitter-follower Q3. 1In remote stations, the output of

Q3 is connected back to the station receiver. In repeater stations,
the output connects to the audio coupler on the repeater panel.

MAINTENANCE

DISASSEMBLY

To gain access to the component boards in the Decoder Panel,
spring open the retaining clips on each side of the assembly and lower
the hinged front cover.

TROUBLESHOOTING

Specific troubleshooting procedures are available for the Decoder
circuitry (see Table of Contents). The procedures include:

e DC voltage checks using a VTVM

e Waveform checks using an externally
triggered oscilloscope.

15
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rg%az%gv c‘g{%‘f‘ XMTR 8 RCVR | 2-FREQ RCVR | W FREQ Rchg 2-FREQ RCVR "F"ﬁg QEVR | 2-RECEIVERS
o 61 (62) & (64) ©s1" 8 %
Jie G J2 J2 Ji3 J2 J2
J7 G J4 Ja Ji3
Jis G J6 J6 J2i Ji4
J19 G J8 J14 J4 J4
J20 [ Ji3 J3 J3
J2i G Ji4
J22 G JIS J2!
J23 G JI6 J14 JI4
J24 G J21
% ALSO REQUIRES G4 HARNESS RC-1539




NOTES
18708 -4 | ALL_ WIRES ARE F24 UNLESS OTHER- LBI-3819
PARTS LIST 0 \ To WISE SPECIFIED
- 2 CABLES SHOULD BE_CONSTRUCTED IN
TegRe HI ( S s O———F—— A%u%k ACCORDANCE “WITH wikING "INSTRUCTIONS
LBI-3818 A2 95 w-0-8 19A121850.
ST itk M s,
JACKS WITH
CHASSIS A5-J3 LOGIC BOARD OTHERWISE STRIP AND TIN.
MODEL 4KC17A10 N 4 WHEN FILTER FL-2 8 A9 BD ARE NOT USED
PL-19D402748-Gl A6-410 20— AS - 5 CLIP WIRES WHICH TERMINATE AT FL2 & A9
A8 -J9 926 O w-0-BR CLOSE TO HARNESS
R 5 IF_WIRES ARE ALREADY CONNECTED TO AS-
WgRiR ~ AS- 46 JI6 B J18, THEY MUST BE REMOVED BEFORE
: 5”562 - IO W o-R lNSTALL.ING HARNESS (19A12245261).
Let
AS5-J7
SYMBOL|G-E PART NO. DESCRIPTION T87I0-6 12860~4+— W36%%
- - J3 o . -8
? 429 O wsss
-~ - === -~ - ~CAPACITORS =~ = = = = = = = = = HI TO i |
AS-J9
LA Hi N | 430 O W-BK.BR TB708
c701 5496267-P2 Tantalum: 47uf ﬁgg, 6VDCW; sim L ﬁ o
to Sprague Type ) | 3BO4— w2ad'% - S8 ——|-o +18.0 VOC
c702 5496267~P11 Tantalum: 68 pf +20%, 15 VDCW; sim | | I o2 .
to Sprague Type 150D. i o ! By —4 02 RD
Qusr 320—1—— w2aKk-6 T82-4
c703 5494481-p21 Ceramic disc: .01 pf +20%, 500 VDCW; sim to Tez 2 Oa ! %4 —to3 |+3avoc
thru RMC Type JF Discap. ! .
- 8-1 —to04 -450 vDC
C706 Tez-4 O 1330 WABCE T o
a3 i os
B Jia - |
e e e oo - FILTERS ‘ O 1340 W
JIs
FL1 PL-19C304251-Gl | Bandpass filter. + i s & |
Our o7 )35 AS-J14 |
Hi Qus wy T Ous O W-BR-G :
O, ~ = RESISTORS = = = = = = = = = = 5 O\)J?O as-uis | TB709|
49 | as-
R701 3R77-P103J Composition: 10,000 ohms 5%, 1/2 w. 5 20 ez 136 O—| WEBRYEL
JIo (O3
R702 3R77-P510J Composition: 51 ohms 15%, 1/2 w. O Qw2 O 8o : TO
a2z 1 o RCVR - FI
R703 3R77-P242J Composition: 2400 ohms #5%, 1/2 w. ) | :;R-G
4-4 — 1 o2 RCVR - F2
R704 3R77-P102J Composition: 1000 ohms 5%, 1/2 w. —— Tes Tea : weaza
w107 TO T T0 | wetld —to3 |revr-F3
R707 [ l—
Azt =71z R704 2 = 18709 : 47T ——1 04 |RcVR-Fa
WoRG 0‘\9 -R-
- = = = = - - - TERMINAL BOARDS - - - - = = = = = a-ua 3 o3 }\\’c"j% | A 920 1 os |rew co
- 704 |
W-0-BR 4 .
TB1 7775500-P24 Phen: 8 terminals, FL! FL2 647-0J?={ WA-sﬁ-:‘éL 1454+ " ,_OILLF L 54— Lwﬁo‘saz i ﬁ%o{ig'h —1 06 XMTR CG.
;gg BAND PASS FILTER LOW PASS FILTER L mie s . — Rlyze s ‘ 187093 : Aa-go o7 lareer
A7-97 3 7057 —ser- ] 6 | | N
TB3 7775500~P18 Phen: 8 terminals. B €2 €3 ’ 5 5 Wit 5 ‘L.%\%’%%""%) b reroee ! pae — Log |awm-re
Ts3 A3-u7 o W A3-J1l -
TB4 T ] T T ] I w s Rior [ & _ : v —to09 |xmir-f3
-J2  AG-J4 A6-J3 TBI-6  TBI- N L oz
TB708 7117710-P5 Phen: 5 terminals; sim to Cinch 1775. weals ASTde W& wobrer weed ! = = | A ———o010  |xmTR-Fa
TB709 7117710-P10 Phen: 10 terminals; sim to Cinch 1799, |
and |
TB710
COw | TB710
W C ) H PL 19412245261
_— e e - - - VOLTAGE REGULATORS ~ = = = = - = = AMP BD He LW.BK s 4 e
O—-TBI-7- Ad-J24 RCVR A
VR701 4036887-P5 Silicon, Zener A9 Bl T--_g—--_*bi- ~ 0 -t o 6008 HIGH
H7 R .
o—82 JETO0 827 arose na- sz H ~- Mol --1o02
-BR- e e g - RCVR B
- LA 115;0 3 * OT8I-7 - Wtk --os 60002 HIGH
_ A7 - JI
s Tei-s 187109 I Tez-5 R _?_ To W-0-8BK —73 a TONE INPUT
W-G-BL 7 W-BR- 18709 -6 HI Wil —
l W-0-BL ———  TB1-4 Z | 05 XMTR KEY (13 VDC)
L] ! : i G A
I ‘ oK -
T6-8 | 06 |nz comPr. BD.
TO | o s o Jé?' 2 | 18709-0 ( J:*.d) WL_ Teg 7 W-BK-BL
TB7I0 4 __~ Ouw s O— W-BK 29-88  ——1 o7 |us compr. eo.
W-0-BK ] N r— | g s Jia s e nf | | rer s WoBR-G
ep 2 7" a7 ’ A6 Wt _ As @ o A3 ot WS Ol wmodve A5 ) °°
o Ja
. \ 2-4527 AB-JS COR
BK TONE DISCR | 3KC DETECTOR 87 TIMING BOARD XMTR & RCVR SW | 78703 8 wore s Q0 MEMORY BOARD.. | aeer e oo |{s8% &
! i ) . a9 28 - J4 COR
e - s - 8 ot A A g oo Harh o | AR
HI f -0-l
! TB2-7 __
sl0 Q 6K Je A28 A2- J25
|} o erou-s : ng wiolg
e . | J2 SON] J7 W-BR J7(f N
(O Jl N | J7 Ji9 ‘ LIoRve = T8y 7 T w=0t6 T T
¢ 9 wo| O ! e | o5l res
i Jé \ - -G -
‘ ‘ ' ] 1 P _— €L V;e;aak J22 420 A2-J31
‘ ‘ I | l I \ I o 4O ‘DI“ w-rBL OO0 ] w-BK-R
' | H J20 Jal 183 -2 J23 J21
! I — 3 20 - W-R-G —+— a3
\[ T82-7 ! A4 | 410 l 2 A2- 929
TB710 - - T8I-7 f — A2
FLi-E2| | KR 8 TRI-S 137|0-5: RELAY CONTROL w260 -~ e B mQ 0 woome
- | ) W-BK-G J28 s2r - I\ A2- y32
e i ‘ 1 | ‘ T | ? ? 95O - | R - W= BK-
‘ ‘ ' } w858 weskd | I b m e T R
L lFLI-E ! TR2-5 ¢ ' B e A2 - J35
gc33 | WoaCs i R ! |rOJ24 ! Qo nQ o TeeE W-BR-G
“08r — T 1 A6-J - o i -0- 926 24
. bu L TN A R R G348 e SCHEMATIC DIAGRAM
A2ev ‘ ! W-BK"BR [ | I OO — — — — & - Wed - - 927 a2 r
T OWS0tR e “,) \ d I i I :OJ?Z [ SO Wl — - sia, Cl w2 Ai- J33
Ous _ 53 s O w-BK-BL
NERRNS'S WTBB: A i o ! DECODER PANEL
—? 8 i i Qua \ [ _ A2-J36
e T | 1 I | Oz G _M_QMI_ JemoL o [~ W BRTBL MODEL 4KC17A10
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LBI-3819

) A RIZE copE
- : R MEMORY 1 FET Wooo
RESET GATE READ GATE DECODE MATRIX DRIVERS |S427T | 2 W ,00%
RI29
[ L
fox vaw T cree Ny cras CR58 N, croo N, cre2 < A
READ CRI4 “Re? C 1 - R o [ g [ €4a3==  |a36 VAW J26
PULSE SHAPER DELAY INTERPULSE TIMER ONE-SHOT ‘ oK vaw CRe7 B CR39 Pw CR52 CR65 P CRE3 ofuF 2 oot
P& CRIS RES 1vaw cR28 CR40 CRS53 P& CcR70 P cr78 [ ‘ RI30
b CRI6 Rediaw  Bg creo Be CRal CRS4 P _cri P%_Crea caak o )C | 3900 Jor
> - eRE [ ~ OIUF
+13.4 3 CR P CRI7 f3Qivaw Py cr30 Py CRa2 P cr59 CRE6 _ Py_cRES u = 10011
¢ 4 * > > > e RI3|
o 4 B [ 4
voc SR R R24 m} N CRIG RBiMaw DPecrdim Do CR43 B cReom e, G728 e, CR79 8 D
: 3000 c3 3000 § ‘5‘\ CRI9m T R32E ow . CR32m 5‘: CR44 m &cnsn ™ R CR73m ‘5&_ CR86N &35;: Q38 174w 8
6.8UF 8 . . ;
ca ‘Si CR2Om R33E Q¢ CR33m gkcms s '&cnss . \‘cnm a !K CRE7 ® B Ri32m
> - - > > —&- > < A —9
. ! R340 [ € 3
DECODER J2 8 Py CR2I W Pr, ToK Vaw x%cnsn '&:cmn  CRo6E ;‘—- CR74 W '&: CR8O ® 5 a® 3000 129
?k28¥ - CRS N ‘5‘\ CR22 WA [ R w P crisma "sk‘cme ' Sk_ CR57M4A ‘S&cmsn CRE8 WA .OIUF 5 10110
a9 e S CRIEEA . > & R P * 'V RIZ3E
. E 5& CR23 mA RISWA o \:R“n &casan %'c 65mA XCR”" "u ] 'u E ¢ T 3000 ( A OMIT IN GROUP 8, 8 FUNCTION
RIE fJF CRI2 ">€ CR24WA = RsTEA, 5&- CR37HA by CR50WA CR63mA Be CR76HA P CrRoOEmA &ar Q40 i74W J3|00| y DECODE. !
10k I . & CR25WA Y R3EWA " CR . CRSImA b CR64EA N CR77mA ¢ CRsImA V i T B
J4 i L X3 LY oK vaw e CRIeEA e, * . 5\' T _Rizam | To MEMORY B QMIT IN GROUP 9, 4 FUNCTION
- - o E
GRD < = [] s 3000
J5  CRISI Git¥ a4l A SHi001 ALL RESISTORS ARE_1/2 WATT UNLESS
=54 ¢ 4 B OTHERWISE SPECIFIED AND RESISTOR
voe © T —T—I cs - ) * VALUES' i OAMS UNLESS FOLLOWED 8Y
Kz1000 OHMS OR MEG = | OHMS -
= :_];SZU;.- Qo 432 CAPACITOR VALUES IN PICOFARADS (EQUAL
) ) OIUFT E——YTT) TO MICROMICROFARADS) UNLESS FOLLOWED
’ BY UF= MICROFARADS. INDUCTANCE VALUES
DECODER J3 @ RI36 WA IN MICROHENRYS UNLESS FOLLOWED BY
1t € *5a | o3 o GRAAAA 4 MH= MILLIHENRYS OR H=HENRYS.
INPUT . 3 €50 T 3000 y33
RET .ouurT Q43 1ot 1
:, 2 — - L @ B IN ORDER TO RETAIN RATED EQUIPMENT
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[T 3000
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20

PARTS LIST
LBI-3805

LOGIC BOARD - A2

DECODE
PL-19D402742-G7 - 9

.01 pf +20%, 40 VDCW.

SYMBOL|G-E PART NO. DESCRIPTION
PL-19D402742-G7 12 Function
PL-19D402742-G8 8 Function
PL-19D402742-G9 4 Function
---------- CAPACITORS = = = = = = = = = =
C1 19B209243-P109 Polyester: 0.22 uf +£10%, 40 VDCW.
c2 5494481-P111 Ceramic disc: ,001 uf +20%, 1000 VDCW; sim to
RMC Type JF Discap.
c3 5496267-P218 Tantalum: 6.8 pf £10%, 35 VDCW; sim
to Sprague Type 150D.
c4 5491189-P201 Polyester: .01 pf #5%, 50 VDCW.
Cc5 5494481~P111 Ceramic disc: ,001 pf +20%, 1000 VDCW;
sim to RMC Type JF Discap.
cé 5496267-P217 Tantalum: 1.0 pf $10%, 35 VDCW; sim
and to Sprague Type 150D,
[or4
c8 5494481-P111 Ceramic disc: ,001 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
[o::] 5496267~P10 Tantalum: 22 pf +20%, 15 VDCW; sim
to Sprague Type 150D,
Cl1 5494481~P111 Ceramic disc: ,001 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
C12 5496267-P11 Tantalum: 68 pf *20%, 15 VDCW; sim
to Sprague Type 150D.
Cl4 5494481-P113 Ceramic disc: ,002 pf +20%, 1000 VDCW;
sim to RMC Type JF Discap.
C15 5494481-P111 Ceramic disc: .001 pf +20%, 1000 VDCW;
sim to RMC Type JF Discap.
Clé 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
c17
c18 5494481-P111 Ceramic disc: ,001 puf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
C19
C20 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
c21
c22 5494481-P111 Ceramic disc: .001 puf *20%, 1000 VDCW;
and sim to RMC Type JF Discap.
c23
C24 5494481-P103 Ceramic disc: 220 pf *20%, 1000 VDCW;
and sim to RMC Type JF Discap.
c25
C26 5494481-P111 Ceramic disc: ,001 pf 20%, 1000 VDCW;
and sim to RMC Type JF Discap.
c27
c28 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
C29
€30 5494481-P111 Ceramic disc: ,001 puf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
Cc31
c32 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
C33
C34 5494481-P111 ‘Ceramic disc: .00l pf 120%, 1000 VDCW;
sim to RMC Type JF Discap.
c42 19B209243-P1 Polyester: .01 pf *20%, 40 VDCW.
thru
C45
C46 19B209243~P1 Polyester: .01 pf *20%, 40 VDCW,
thru (Used in 8 and 12 Function only).
Cc49
Cc50 19B209243~P1 Polyester: ,0l1 pf +20%, 40 VDCW.
thru (Used in 12 Function only).
Cc53
C54 19B209243-P1 Polyester:

SYMBOL|G-E PART NO DESCRIPTION SYMBOL}G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION
------- DIODES AND RECTIFIERS - = = ~ = — — CRS8 19A115250~P1 Silicon. R31 3R77-P103J Composition: 10,000 ohms 5%, 1/2 w. R128 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.
thru (Used in 12 Function only). thru (Used in 8 and 12 Function only). thru
CR1 4037822~-P1 Silicon. CR90 R34 R131
CR2 19A115250-P1 Silicon. CR95 19A115250-P1 Silicon. R35 3R77-P103J Composition: 10,000 ohms 5%, 1/2 w. R132 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.
and thru thru (Used in 12 Function only). thru (Used in 8 and 12 Function only).
CR3 CR104 R38 R135
CR5 19A115250-P1 Silicon. CR191 19A115250-P1 Silicon, R44 3R77-P103J Composition: 10,000 ohms 5%, 1/2 w. R136 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.
o thru (Used in 12 Function only).
CR9 VR1 4036887-P3 Silicon, Zemere. R45 3R77-P202J Composition: 2000 ohms 5%, 1/2 w, R139
CR12 19A115250~P1 Silicon. VR2 4036887-P6 Silicon, Zenere. R46 3R77-P302J Composition: 3000 ohms +5%, 1/2 w. R140 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.
thru
CR17 VR4 4036887-P4 Silicon, Zenere. R47 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w.
CR18 19A115250-P1 Silicon, VRS 4036887-P2 Silicon, Zenere. R48 3R77-P513J Composition: 51,000 ohms 15%, 1/2 w.
thru (Used in 8 and 12 Function only).
CR21 VRS 4036887~-P3 Silicon, Zenere. R49 3R77-P302J Composition: 3000 ohms +5%, 1/2 w.
CR22 19A115250-P1 Silicon. R50 3R77-P203J Composition: 20,000 ohms 15%, 1/2 w.
thru (Used in 12 Function omly). ¢t |  Jeeaaaaa JACKS AND RECEPTACLES - - - - -
CR25 R51 3R77-P513J Composition: 51,000 ohms 5%, 1/2 w.
Jl 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A.
CR26 19A115250-P1 Silicon. thru R52 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
thru J37
CR30 R53 3R77-P303J Composition: 30,000 ohms #5%, 1/2 w.
CR31 19A115250-P1 siijecon. e, .- - TRANSISTORS = = = = = = = = R54 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
thru (Used in 8 and 12 Function omnly).
CR34 Q1 19A115123-P1 Silicon, NPN; sim to Type 2N2712. R55 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w.
thru
CR35 19A115250-P1 Silicon, Q9 R56 3R77-P513J Composition: 51,000 ohms 5%, 1/2 w,
thru (Used in 12 Function only). and
CR38 Q12 19A115123-P1 Silicon, NPN; sim to Type 2N2712. R57
thru
CR39 19A115250-P1 Silicon, Q24 R58 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w.
thru
CR42 Q35 19A115123-P1 Silicon, NPN; sim to Type 2N2712, R59 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
thru
CR43 19A115250-P1 Silicon, Q38 R60 3R77-P303J Composition: 30,000 ohms 5%, 1/2 w.
and (Used in 8 and 12 Function only). and
CR44 Q39 19A115123-P1 Silicon, NPN; sim to Type 2N2712. R61
thru (Used in 8 and 12 Function only).
CR45 19A115250~P1 Silicon. Q42 R62 3R77~-P302J Composition: 3000 ohms 5%, 1/2 w.
CR46 19A115250-P1 Silicon, Q3 19A115123-P1 Silicon, NPN; sim to Type 2N2712, R63 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w.
and (Used in 8 and 12 Function only). thru (Used in 12 Function only).
CR47 Q46 R64 3R77-P513J Composition: 51,000 ohms 5%, 1/2 w.
and
CR48 19A115250-P1 Silicon, R65
thru (Used in 12 Function omly). ¢ | e e e e e - RESISTORS =~ = = = = = = =
CR51 R66 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w.
Rl 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
CR52 19A115250-P1 Silicon. R67 3R77-P302J Composition: 3000 ohms 15%, 1/2 w.
thru R2 3R77-P102J Composition: 1000 ohms 5%, 1/2 w.
CR54 R68 3R77-P303J Composition: 30,000 ohms 5%, 1/2 w.
R3 3R77-P473J Composition: 47,000 ohms +5%, 1/2 w. and
CR55 19A115250-P1 Silicon, R69
and (Used in 8 and 12 Function only). R4 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
CR56 R70 3R77-P302J Composition: 3000 ohms +5%, 1/2 w,
RS 3R77-P202J Composition: 2000 ohms 5%, 1/2 w.
CR57 19A115250-P1 Silicon. (Used in 12 Function only). R71 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w.
R6 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w.
CR58 19A115250-P1 Silicon. R72 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w,.
and R7 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w. and
CR59 R73
R8 3R77-P302J Composition: 3000 ohms *5%, 1/2 w,
CR60 19A115250-P1 Silicon. R74 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w,
and (Used in 8 and 12 Function only). R9 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w.
CR61 R75 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
R10 3R77-P513J Composition: 51,000 ohms 5%, 1/2 w.
CR62 19A115250-P1 Silicon. R76 3R77-P303J Composition: 30,000 ohms *5%, 1/2 w.
(t:hg: (Used in 12 Function only). R11 3R77-P432J Composition: 4300 ohms #5%, 1/2 w. and
R R77
R12 3R77-P623J Composition: 62,000 ohms 5%, 1/2 w.
CR65 19A115250-P1 Silicon. R78 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
and R13 3R77-P302J Composition: 3000 ohms 15%, 1/2 w.
CR66 R79 3R77-P203J Composition: 20,000 ohms 15%, 1/2 w.
R14 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w.
CR67 19A115250-P1 Silicon. (Used in 8 and 12 Function only). R80 3R77-P513J Composition: 51,000 ohms 5%, 1/2 w,
R15 3R77-P513J Composition: 51,000 ohms #5%, 1/2 w. and
CR68 19A115250~-P1 Silicon, (Used in 12 Function only). R81
R16 3R77~-P302J Composition: 3000 ohms 5%, 1/2 w,
CR69 19A115250-P1 Silicon, R82 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w.
thru R17 3R77-P623J Composition: 62,000 ohms 5%, 1/2 w.
CR71 R83 3R77-P302J Composition: 3000 ohms 15%, 1/2 w.
R18 3R77~-P103J Composition: 10,000 ohms 5%, 1/2 w.
CR72 19A115250-~-P1 Silicon, R84 3R77-P303J Composition: 30,000 ohms 5%, 1/2 w.
(t:h;: (Used in 8 and 12 Function only). R19 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. and
R’ R85
R20 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w.
CR75 19A115250~P1 Silicon. R86 3R77-P302J Composition: 3000 ohms 15%, 1/2 w.,
thru (Used in 12 Function only). R21 3R77~P303J Composition: 30,000 ohms 5%, 1/2 w.
CR77 R87 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w,
R22 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w.
CR78 19A115250~-P1 Silicon. R88 3R77-P513J Composition: 51,000 ohms *5%, 1/2 w,
R23 3R77-P302J Composition: 3000 ohms #5%, 1/2 w. and
CR79 19A115250-P1 Silicon. R89
and (Used in 8 and 12 Function only). R24 3R77-P303J Composition: 30,000 ohms 5%, 1/2 w.
CR80 R9O 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w.
R25 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
CR81 19A115250-P1 Silicon. (Used in 12 Function only). ROl 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
R26 3R77-P103J Composition: 10,000 ohms *5%, 1/2 w,
CR82 19A115250-P1 Silicon, thru R92 3R77~-P303J Composition: 30,000 ohms 5%, 1/2 w,
thru R30
CR85
CR86 19A115250-P1 Silicon.
;;27 (Used in 8 and 12 Function only),

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
e




OUTLINE DIAGRAM

SCHEMATIC DIAGRAM

LBI-3819

R27 VRl CR7 +13.5VDC DECODE CLOCK DECODE GATE
. S . - A3 J5 J7
(To A2-J2) (TO A2-96)
€
R
6 8
5 I c 5 R22
D : W3
2 B Q3 i c¢s5 CR3
4 250 L_) R25 R26 SR27
R2: C o E ]t ‘ 1000 " T g
T3 Sk 2
c
| ! CZP 35V ) 0—%‘\2} c8
4 - INPUT ¢c €[ 97 8 o ol UF
2 Q6 iz B E c 4
b Q5
TONE IN CRI R -
Ji (A
E R ;I 4 RS RIO®
R 2K 2K RIE  SR20 <
~ 270 51K
. w < ¢ = * . rXTvoc
, N 3
KR 9//70 GROUND 4
3 [ 5 < O PR
GRD
¢ YCR6
TI 3
O B Q4
1500 CP L
= I S & ve Ve
ca
'\, IUF R3S ENCODE HOLD -5.4 VDC
2 35V 62KS
9
L]
CR2
e 1ol
d e
/\)
2R9 RII
| 2K K
3 2 RI7 S R2|
o~ I - @——— RUNS ON SOLDER SIDE 210 SIK
B 349|
CR9 RUNS ON BOTH SIDES
* R3 o R 10 o
4——— RUNS ON COMPONENT SIDE =
< (#3 B8 A GROUP | (REMOTE CONSOLE)
Y oUTPUY ® GROUP 2 (STATION)
FLAT SIDE

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

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.

THIS ELEM DIAG APPLIES TO

-1

ECB

= vm.ues INOHMS UNLESS FOLLOWED BY ;\'j '.323::8%232'
£CH, g K=1000 OHMS OR MEG = 1,000,000 OHMS -
58 é CAPACITOR VALUES IN PICOFARADS (EQUAL

TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES

IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.

LEAD IDENTIFICATION
FOR _QI1-QI3

(19C311359, Rev. 0)
(198205443, Sh. 1, Rev. 1)
(19B205443, Sh. 2, Rev. 1)

(19D402729, Rev. 3)

SCHEMATIC & OUTLINE DIAGRAM
TONE DISCRIMINATOR A7
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LBI-3819

22

PARTS LIST SYMBOL|G-E PART NO DESCRIPTION
LBI-3811
R18 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w.
TONE DISCRIMINATOR - A7 R19 3R152-P302J Composition: 3000 ohms 5%, 1/4 w.
PL-19C311026-G1-2
R20 3R152-P513J Composition: 51,000 ohms *5%, 1/4 w.
and
R21
R22 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.
and
SYMBOL|G-E PART NO.] ——  DESCRIPTION B23 - —
R24 3R152~-P102J Composition: 1000 ohms +5%, 1/4 w,
- : +
PL-19C311026-G1 Console R25 3R152~P623J Composition: 62,000 ohms 5%, 1/4 w.
PL-19C311026-G2 Station Panel R26 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.,
and
R27
---------- CAPACITORS = = = = = = = = =
R28 3R152~-P103J H .
ca 5496267-P17 Tantalum: 1.0 pf *20%, 35 VDCW; sim Composition: 10,000 ohms 5%, 1/4 w
to Sprague Type 150D. R29 3R152-P302J Composition: 3000 ohms 5%, 1/4 w.
c2 5496267-P10 Tantalum: 22 pf *20%, 15 VDCW; sim R30 3R152-P203J Composition: 20,000 ohms *5%, 1/4 w.
to Sprague Type 150D.
R31 52 Comp: : + .
c3 5496267-P17 Tantalum: 1.0 pf +20%, 35 VDCW; sim 3R152-P303J osition: 30,000 ohms *5%, 1/4 w
ad to Sprague Type 150D. R32 3R152-P513J Composition: 51,000 ohms 5%, 1/4 w.
R33 3R152-P302J Co ition: 15 1 .
cs 5494481-P111 Ceramic disc: .00l uf +20%, 1000 VDCW; mposition: 3000 ohms 15%, 1/4 w
and sim to RMC Type JF Discap. R34 3R152-P622J Composition: 6200 ohms 5%, 1/4 w.
5 - H + .
c7 5406267-p213 Tantalum: 2.2 pf +10%, 20 VDCW; sim to ks 3R152-P101J Composition: 100 ohms 5%, 1/4 w
Type 150D, (Used in PL-19C311026-Gl). R36 3R152-P302J Composition: 3000 ohms 5%, 1/4 w.
c8 19B209243~P101 Polyester: .01 pf +10%, 40 VDCW.
co 5494481-P111 Ceramic disc: .00l ut +20%, w000 v0cw; | | | |~~~ "~"~""-- TRANSFORMERS - - - = = = = = = -
sim to RMC Type JF Discap. Tl PL-19B206719~Gl Discriminator assembly.
C10 5496267-P214 Tantalum: 15 pf *10%, 20 VDCW; sim
to Sprague Type 150D. | 1} oo _- MISCELLANEOUS =~ = = = = = = = =
c11 5496267-P17 Tantalum: 1.0 pf £20%, 35 VDCW; sim 4035306-P40 Fiber washer. (Used between Tl and board).
to Sprague Type 150D,
C12 5496267-P217 Tantalum: 1,0 pf £10%, 35 VDCW; sim to
Type 150D. (Used in PL-19C311026-G2).
------- DIODES AND RECTIFIERS - - = = = =
CR1 19A115250-P1 Silicon.
thru
CR10
VR1 4036887~-P4 Silicon, Zener.
------- JACKS AND RECEPTACLES ~ ~ - =~ - -
Ji 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A,
thru
Js8
--------- TRANSISTORS = = = = = = = = =
Q 19A115123-P1 Silicon, NPN; sim to Type 2N2712,
thru
Q13
---------- RESISTORS = = = = = = = = =
Rl 3R152-P183J Composition: 18,000 ohms 15%, 1/4 w.
R2 3R152-P333J Composition: 33,000 ohms 5%, 1/4 w.
R3 3R152-P912J Composition: 9100 ohms +5%, 1/4 w.
R4 3R152-P751J Composition: 750 ohms 5%, 1/4 w.
RS 3R152-P102J Composition: 1000 ohms +5%, 1/4 w.
and
R7 3R152-P751J Composition: 750 ohms *5%, 1/4 w.
R8 3R152~P202J Composition: 2000 ohms 15%, 1/4 w,
thru
R11
R12 3R152-P623J Composition: 62,000 ohms *5%, 1/4 w.
and
R13
R14 3R152-P302J Composition: 3000 ohms 5%, 1/4 w.
R15 3R152-P203J Composition: 20,000 ohms *5%, 1/4 w.
R16 3R152-P271J Composition: 270 ohms *5%, 1/4 w.
and
R17

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.




INPUT FROM MEMORY DRIVERS
I.m
cg.'z "~ mCRe
— i o -~ i
1 -
mCR3 CR7
IJG
IC=Fi4 cﬁe
J7
! .
CRS mCRY

INPUT FROM MEMORY

IJB
& e

DRIVERS

i
At} | 3nd
CRIO ACRI4
7 _ . -
» . fe
ACRI CRIS
IJIO
» . fo
ACRI2 CRI6
JH
]
CR’I3 ACRI7

INPUT FROM MEMORY DRIVERS

IJIZ
>l Py ¢

LBI-3819

>t ¢
CRI8 CR22
>t I ¢
CRI9 CR23
IJ|4
» . e
CR20 CR24
JIS
1 y
CR2I CR25

<
o
(e}
4
Y

O
w
A}
]

+

R37
3K

——
CR26

A

Iuce

¢
BCR27

P
lJI7

BCR28

R40

3K

L 4

Ji8

Ll
CR32

¢
CR29

®
Juis

SEE NOTE |

1
BmCR33

1¢
ACR35

CR40

SEE NOTE 2

OUTPUT

¢
CR37

bl
ACR4l

CR39

OuUTPUT

(19R620766, Rev. 1)

NOTES!:

. THESE COMPONENTS PRESENT IN GROUPS 3 & 5
COMPONENTS MARKED WITH B ARE OMITTED IN
GROUP S ONLY.

2. THESE COMPONENTS PRESENT IN GROUPS 2 & 4
COMPONENTS MARKED WITH & ARE OMITTED IN
GROUP 4 ONLY.

GI-12 FUNCTIONS (4+4+4)
G2-8 FUNCTIONS (4+4)
G3-4 FUNCTIONS

G4-8 FUNCTIONS (4+2+2)
G5-4 FUNCIIONS (2+2)

ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG * 1,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLINENRYS OR H=HENRYS.

N ORDER T0O RETAIN RATEC EQUIPMENT

IPERFORMANCE  REPLACEMENT OF ANY
STRVICE PART SHOULD &E MADE OnLY WITH'
A COMPONENT HAVING THE SPECIFICATIONS |

(SMOUN_ON TH: PARTS LIST FOR THAT PART, |

Ind
CR43

CR44

Pt
CR48

CR45

OUTPUT

CR49

SEE APPLICABLE PRODUCTION CHANGE
SHEETS iN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION CF CHANGES UNDER EACH
REVISION LETTER

THIS ELEM DIAG APPLIES TO
MODEL NO REV LETTER

PL19C311029G!

PLI9C311029G2
PL19C311029G3
PL19C311029G4
PL19C311029 G5

SCHEMATIC DIAGRAM
MEMORY BOARD A5
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LBI-3819

44— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

52 ¢——— RUNS ON COMPONENT SIDE

OUTLINE DIAGRAM
MEMORY BOARD A5

24 Issue 1

FLAT SIDE

OR

LEAD IDENTIFICATION

PARTS LIST

LBI-3806

MEMORY BOARD - A5
PL-19C311029-G1-5

FOR QI THRU QI2

(19311358, Rev. 0)
(19B205444, Sh. 1, Rev. 0)
(19B205444, Sh. 2, Rev. 0)

ISYMBOL|G-E PART NO. DESCRIPTION
PL-19C311029~Gl 12 Functions (4 + 4 + 4)
PL-19C311029~G2 8 Functions (4 + 4)
PL-19C311029~G3 4 Functions
PL-19C311029-G4 8 Functions (4 + 2 + 2)
PL-19C311029~G5 4 Functions (2 + 2)
—————————— CAPACITORS - = = = = = = = = =
Cl 5494481-P111 Ceramic disc: .00l pf *20%, 1000 VDCW;
thru sim to RMC Type JF Discap.
C4
C5 5494481-P111 Ceramic disc: .001 pf *20%, 1000 VDCW;
thru sim to RMC Type JF Discap.
c8 (Used in PL-19C311029-Gl, 2 and 4).
c9 5494481-P111 Ceramic disc: ,001 pf +20%, 1000 VDCW;
thru sim to RMC Type JF Discap.
C12 (Used in PL-19C311029-Gl).
C13 5496267-P10 Tantalum: 22 pf +20%, 15 VDCW; sim
to Sprague Type 150D.
——————— DIODES AND RECTIFIERS - - - = = = -
CR1 19A115250-P1 Silicon.
and
CR2
CR3 19A115250-P1 Silicon. (Used in PL-19C311029-Gl-4).
and
CR4
CRS 19A115250-P1 Silicon.
CR6 19A115250~-P1 Silicon. (Used in PL-19C311029-Gl-4).
CR7 19A115250-P1 Silicon.
and
CR8
CR9 19A115250~-P1 Silicon. (Used in PL-19C311029-Gl-4).
CR10 19A115250-P1 Silicon. (Used in PL-19C311029-Gl, 2 and 4).
CR11 19A115250-P1 Silicon. (Used in PL-19C311029-Gl and 2).
and
CR12
CR13 19A115250-P1 Silicon. (Used in PL-19C311029-Gl, 2 and 4).
CR14 19A115250-P1 Silicon. (Used in PL-19C311029-Gl and 2).
CR15 19A115250~-P1 Silicon. (Used in PL-19C311029-Gl, 2 and 4).
and
CR16
CR17 19A115250-P1 Silicon. (Used in PL-19C311029-Gl and 2).
CR18 19A115250-P1 Silicon. (Used in PL-19C311029-Gl).
thru
CR25
CR26 19A115250-P1 Silicon.
CR27 19A115250-P1 Silicon. (Used in PL-19C311029-Gl-4).
and
CR28
CR29 19A115250-P1 Silicon.
CR30 19A115250~-P1 Silicon. (Used in PL-19C311029-Gl-4).
CR31 19A115250-P1 Silicon.
and
CR32
CR33 19A115250-P1 Silicon. (Used in PL-19C311029-Gl-4).
CR34 19A115250-P1 Silicon. (Used in PL-19C311029-Gl, 2 and 4).
CR35 19A115250~-P1 Silicon. (Used in PL-19C311029-Gl and 2).
and
CR36
CR37 19A115250~P1 Silicon. (Used in PL-19C311029-Gl, 2 and 4).
CR38 19A115250-P1 Silicon. (Used in PL-19C311029-Gl and 2).

SYMBOL|G-E PART NO DESCRIPTION
CR39 19A115250-P1 Silicon. (Used in PL-19C311029-Gl, 2 and 4).
and
CR40
CR41 19A115250~-P1 Silicon. (Used in PL-19C311029-Gl and 2).
CR42 19A115250-P1 Silicon, (Used in PL-19C311029-Gl).
thru
CR49

= = = = = = = JACKS AND RECEPTACLES - - = = - - =
Jl 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A.
thru
J27

————————— TRANSISTORS = = = = = = = = = =
Q1 19A115123-P1 Silicon, NPN; sim to Type 2N2712.
thru
Q4
Q5 19A115123-P1 Silicon, NPN; sim to Type 2N2712,
thru (Used in PL-19C311029-Gl, 2 and 4).
Q8
Q9 19A115123-P1 Silicon, NPN; sim to Type 2N2712.
thru (Used in PL-19C311029-Gl).
Q12

—————————— RESISTORS - = = = = = - - - -
R1L 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
thru |
R4
R5 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
thru (Used in PL-19C311029-Gl, 2 and 4).
R8 |
R9 3R77-P302J Compdsition: 3000 ohms *5%, 1/2 w.
thru (Used| in PL-19C311029-Gl).
R12
R13 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w.
thru
R16
R17 3R77-P203J Compofsition: 20,000 ohms *5%, 1/2 w.
thru (Used| in PL-19C311029-Gl, 2 and 4).
R20
R21 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w.
thru (Used| in PL-19C311029-Gl).
R24
R25 3R77-P513J Compogition: 51,000 ohms *5%, 1/2 w.
thru
R28

{

R29 3R77-P513J Compopition: 51,000 ohms 5%, 1/2 w.
thru (Used| in PL-19C311029-Gl, 2 and 4).
R32 {
R33 3R77-P513J Composition: 51,000 ohms *5%, 1/2 w.
thru (Used| in PL-19C311029-Gl).
R36
R37 3R77-P302J CompoFition: 3000 ohms *5%, 1/2 w.
thru
R40
R4l 3R77-P302J Compogition: 3000 ohms #5%, 1/2 w.
thru (Used| in PL-19C311029-Gl, 2 and 4).
R44
R45 3R77-P302J Compogition: 3000 ohms +5%, 1/2 w.
thru (Used| in PL-19C311029-Gl).
R48

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.




PARTS LIST

LBI-3822
Ji18
TRANSMITTER - RECEIVER SWITCHING - A3 RCVR J2 135 vDC
PL-19B205497-GL i . i3 mCR7
& »l
Fl >t
R8
Ja é';m( 510
J3 BCR2 Q4
F2 E
SYMBOL|G-E PART NO. DESCRIPTION 5 XMIT
S —— e J6 — — 43 i E—
J5 CR3 =
——————— DIODES AND RECTIFIERS - - — - — — — F3 p RCVR GG
CR1 19A115250-P1 Silicon. 8 Jeo XMIT CG.
thru 97 ®cra J14 WcRg
CR10 F4 <——— >t \ 4
R9
------- JACKS AND RECEPTACLES - - — - - — — 510
J1 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A, Q5 |g ’;'02 L
e ¢ | R £
JIo
F2
————————— TRANSISTORS =~ = = = = = = = — — E
QL 19A115123-P1 Silicon, NPN; sim to Type 2N2712. -
I
Q2 19A115706-P1 Silicon, PNP; sim to Type 2N3638. 29
Q3 19A115123-P1 Silicon, NPN; sim to Type 2N2712. GRD
Q4 19A115706-P1 Silicon, PNP; sim to Type 2N3638.
thru
7
¢ ALL RESISTORS ARE 1/2 WATT UNLESS . U 2
Q8 19A115123-P1 Silicon, NPN; sim to Type 2N2712. OTHERgVﬁEoS;ngE%sASNg()REEé%JggBY B OMIT IN GROU
B ok T Ve« 1000 600 oS Gl- XMTR & RCVR WITH CHAN. GUARD
Q9 19A115706-P1 Silicon, PNP; sim to Type 2N3638. K VARSI PICOPARADS (EQUAL G2- XMTR 8 RCVR ONLY
TO MICROMICROFARADS) UNLESS FOLLOWED
---------- RESISTORS = = = = = = = = = = BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
RL 3R77-P224J Composition: 0.22 megohm #5%, 1/2 w. MH= MILLIHENRYS OR H=HENRYS.
R2 3R77~-P242J Composition: 2400 ohms +5%, 1/2 w.
R3 3R77-P512J Composition: 5100 ohms +5%, 1/2 w.
SEE APPLICABLE PRODUCTION CHANGE
R4 3R77-P433J Composition: 43,000 ohms *5%, 1/2 w. SHECTS N NSLILCTIONL BOOR: SECTION CR6 CRS
RS 3R77-P163J Composition: 16,000 ohms 5%, 1/2 w. i EivEn 'OES UNDER EAGH LT =
R6 3R77-P103J Composition: 10,000 ohms +5%, 1/2 w. THIS ELEM DIAG APPLIES TO N ORDER TO RETAIN RATEQ EQUIPMENT
MODEL_NO REV LETTER PERFORMANCE , REPLACEMENT OF ANY
R7 3R77-P512J Composition: 5100 ohms 15%, 1/2 w. PLI9B205497G| | SERVICE PART SHOULD BE MADE ONLY WITH
PLI9B2054976G2 a ¢ Moo :» T ]w“Nj THE ;r ‘\ - AT wsf
R8 3R77-P511J C ition: 510 ohms *5%, 1/2 w. © NENT HAKING THE SRECIEIEATION
. omposition ohms 5%, 1/2 w [swown on THE eaRTS T FOR THAT PART (19C311089, Rev. 2)
R11 - .
R12 3R77-P203J Composition: 20,000 ohms #5%, 1/2 w. l
R13 3R77-P153J Composition: 15,000 ohms *5%, 1/2 w.
R14 3R77-P751J Composition: 750 ohms 5%, 1/2 w.
————————— MISCELLANEOUS -~ = = = = = = = =
4036555-P1 Insulator, washer: nylon. (Used with Q2, Q4,
Q5, Q6, Q7 and Q9).
Ji4 JI3 Ji2
FLAT SIDE
44— RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES
4—— RUNS ON COMPONENT SIDE
LEAD IDENTIFICATION
FOR QI THRU Q9
_
IR av, oY SCHEMATIC & OUTLINE DIAGRAM
(198205496, Sh. 1, Rev. 0)
(19B205496, Sh. 2, Rev. 0)

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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PARTS LIST
SCHEMATIC DIAGRAM LBI-3821

LBI-3819

TIMING BOARD - A8
PL-19B205649-Gl

® .
T Je2
® ® * »-—i—>
+13.4VDC
RCVR B
J5 CR6 :
- oy i po— - SYMBOL|G-E PART NO. DESCRIPTION
62K 10K | 3K 3K 10K
- | 9 " J6 - - - |
J4 CR5 £ -
N 2 Y I N i CAPACITORS = = = = = = = = = =
RCVR A P QI0
RO C1 5494481~-P111 Ceramic disc: ,001 pf +20%, 1000 VDCW; sim to
5 8 30K R25 C RMC Type JF Discap.
! 20K
R2 RI4 c2 5494481~-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
E 20K RIO 30K R27 sim to RMC Type JF Discap.
c 20K 10K
c3 549626 7-P10 Tantalum: 22 pf +20%, 15 VDCW; sim
Q8 Cc9 to Sprague Type 150D,
p C 220
RI B Cc4 5494481~P111 Ceramic disc: .001 pf *20%, 1000 VDCW; sim to
b 51K < )04 ) and RMC Type JF Discap. !
- S B | o i
CRI 5tK Zr ANA—@ c6 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
-4 1000 ggi and sim to RMC Type JF Discap.
1000 c7
Cl ~ R24 c8 19B209243-P101 Polyester: .01 pf *10%, 40 VDCW,
1000 20K
c9 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
. sim to RMC Type JF Discap.
(ﬁl [
GRD - R 000 01 r A~~~ ==- DIODES AND RECTIFIERS = = = = = — =
= + o L S5k
= = = C = CR1 19A115250-P1 Silicon.
thru
ﬁBF Qs R26 CRé
Ji RI2 20K
39K E
oz @ rr 0 ¢ ) | [ EE=mEEsss=Es TRANSISTORS = = = = = = = = =
J8 Ql 19A115123-P1 Silicon, NPN; sim to Type 2N2712.
® thru
Jo
B - QLo 19A115768-P1 Silicon, PNP; sim to Type 2N3702.
-5.4vDC
- — 1 ALL RESISTORS ARE 1/4 WATT UNLESS
SEE APPLICABLE PRODUCTION CHANGE ! OTHERWISE SPECIFIED AND RESISTOR e T T T T T T T RESISTORS = = = = = = = == =
SHEETS IN INSTRUCTION BOOK SECTION VALUES IN OHMS UNLESS FOLLOWED BY
DEALING WITH THIS UNIT, FOR DES - K=1000 OHMS OR MEG = 1,000,000 OHMS - R1 3R152-P513J Composition: 51,000 ohms *5%, 1/4 w.
CRIPTION OF CHANGES UNDER EACH CAPACITOR VALUES IN PICOFARADS (EQUAL
REVISION LETTER - B TO MICROMICROFARADS) UNLESS FOLLOWED R2 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w.
T BY UF= MICROFARADS. INDUCTANCE VALUES 19C311198, Rev. 3
. THIS ELEM DIAG APPLIES T IN MICROHENRYS UNLESS FOLLOWED BY ¢ ’ ) R3 3R152-P623J Composition: 62,000 ohms +5%, 1/4 w.
MODEL, NG REV LETTER MH= MILLIHENRYS OR H= HENRYS
PLI9B205649G! R4 3R152-P302J Composition: 3000 ohms 5%, 1/4 w.
N ORDER TO RETAIN RATED EQUIPMENT RS 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w.
PERFORMANCE, REPLACEMENT OF ANY
{SERVICE PART SHOULD Bf MADE ONLY WITH R6 3R152-P303J Composition: 30,000 ohms *5%, 1/4 w.
f ¥ C THE SPECITICATIONS|
o ~ A COMPONENT HAVING THE SPECIT)CATIONS| R7 3R152-P513J Composition: 51,000 ohms *5%, 1/4 w.
[ sHowN N T»q&ﬂlg LST FUR That R RT. |
R8 3R152-P302J Composition: 3000 ohms 15%, 1/4 w.
OUTLINE DIAGRAM R9 3R152-P303J Composition: 30,000 ohms +5%, 1/4 w.
R10 3R152-P202J Composition: 20,000 ohms #5%, 1/4 w.
R11 3R152-P513J Composition: 51,000 ohms 15%, 1/4 w.
-
R12 3R152-P393J Composition: 39,000 ohms 5%, 1/4 w.
R13 3R152-P303J Co sition: 30,000 ohms *5 1/4 w.
FLAT SIDE ng mposition ' %,
R14
R15 3R152-P103J Composition: 10,000 ohms 5%, 1/4 w.
44— RUNS ON SOLDER SIDE R16 3R152-P302J Composition: 3000 ohms 5%, 1/4 w.
OR R17 3R152-P203J Composition: 20,000 ohms #5%, 1/4 w.
RUNS ON BOTH SIDES !
R18 3R152-P271J Composition: 270 ohms *5%, 1/4 w.
RUNS ON COMPONENT SIDE R19 3R152-P5137 Composition: 51,000 ohms +5%, 1/4 w.
and
R20
f R21 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w.
LEAD IDENTIFICATION R22 3R152-P302J Composition: 3000 ohms *5%, 1/4 w.
FOR QI THRU QIO
R23 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w.
thru
R26
R27 3R152-P103J Composition: 10,000 ohms 5%, 1/4 w.
thru
R29
\e
SCHEMATIC & OUTLINE DIAGRAM Comosset. mev. )
(19B205647, Sh. 1, Rev. 0)
TIMING BOARD A8 (19B205647, Sh. 2, Rev. 0)
26 Issue 1 *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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PARTS LIST

LBI-3820

3-KC DETECTOR - A6
PL-19B205509-G1

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

SCHEMATIC DIAGRAM

)
/
o
o

Ji J2

>

RI
24K

_—I J3
M e,

| BAND PASS
FILTER
PLISC304256
FLI

Jé

C
2

SYMBOL|G-E PART NO. DESCRIPTION
—————————— CAPACITORS - — = = = = = = - -
C1 19B209243-P9 Polyester: 0.22 pf +20%, 40 VDCW.
c2 5496267-P217 Tantalum: 1.0 pf +10%, 35 VDCW; sim
and to Sprague Type 150D.
c3
C4 19B209243-P9 Polyester: 0.22 pf £20%, 40 VDCW.
C5 5496267-P210 Tantalum: 22 puf *£10%, 15 VDCW; sim
to Sprague Type 150D.
cé 5496267-P218 Tantalum: 6.8 puf +10%, 35 VDCW; sim
to Sprague Type 150D.
c7 5494481-P111 Ceramic disc: .00l pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.
——————— DIODES AND RECTIFIERS = = = = = = =
CR1 19A115250-P1 Silicon.
——————— JACKS AND RECEPTACLES - - = = - - —
J1l 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A.
thru
J1io
--------- TRANSISTORS = = = = = = = = — —
19A115123~P1 Silicon, NPN; sim to Type 2N2712,
thru
Q6
---------- RESISTORS =~ = = = = = = = = =
Rl 3R77-P242J Composition: 2400 ohms *5%, 1/2 w.
R2 3R77-P822J Composition: 8200 ohms +5%, 1/2 w.
R3 3R77-P242J Composition: 2400 ohms *5%, 1/2 w.
R4 3R77-P911K Composition: 910 ohms +10%, 1/2 w.
RS 3R77-P151K Composition: 150 ohms *10%, 1/2 w.
R6 3R77-P392K Composition: 3900 ohms *10%, 1/2 w.
R7 3R77-P202K Composition: 2000 ohms *10%, 1/2 w.
R8 3R77-P151K Composition: 150 ohms *10%, 1/2 w.
R9 3R77-P202K Composition: 2000 ohms *10%, 1/2 w.
R10 3R77-P103K Composition: 10,000 ohms 110%, 1/2 w.
R11 3R77-P102K Composition: 1000 ohms *10%, 1/2 w.
R12 3R77-P623K Composition: 62,000 ohms *10%, 1/2 w.
R13 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
Rl4 3R77-P201J Composition: 200 ohms 15%, 1/2 w.
R15 3R77-P203K Composition: 20,000 ohms *10%, 1/2 w.
R16 3R77-P513K Composition: 51,000 ohms 110%, 1/2 w.
R17 3R77-P302J Composition: 3000 ohms +5%, 1/2 w.
R18 3R77-P393J Composition: 39,000 ohms 15%, 1/2 w.
R19 3R77-P302J Composition: 3000 ohms +5%, 1/2 w.
R20 3R77-P303J Composition: 30,000 ohms #5%, 1/2 w.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS O?()LIE).&ECE,H%
K=1000 OHMS OR MEG = | .
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.

OUTLINE DIAGRAM

(198205885, Rev. 0)
(19B205508, Sh. 1, Rev. 0)
(198205508, Sh. 2, Rev. 0)

Al

(19C311096, Rev. 1)

FLAT SIDE

.

LEAD IDENTIFICATION
QI THRU Q6

LBI-3819
8
N 95
+134 v DC
RIS
3K
6
>
¢
) s
G
JI0
-54 v DC
98
97
GRD

llll

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
PLI9B205509GI

44— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

'4——— RUNS ON COMPONENT SIDE

SCHEMATIC & OUTLINE DIAGRAM

3-KC DETECTOR A8
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LBI-3819
SCHEMATIC DIAGRAM

s J z Ji3
T T O J2 T T © Ji4
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¢ XKI [ xke g -

c c 5.1K

3 3
al

¥ CR3

J2e o

44— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

RUNS ON COMPONENT SIDE

SCHEMATIC & OUTLINE DIAGRAM
RELAY CONTROL BOARD A4

28 Issue 1

(19C311087, Rev. 0)

ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS

PARTS LIST
LBI-3823

RELAY CONTROL - A4
PL-19A122460-G3

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

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
PLI9B205495G!

OUTLINE DIAGRAM

(19B205893, Rev. 0)
(19B205494, Sh. 1, Rev. 0)
(19B205494, Sh. 2, Rev. 0)

SYMBOL|G-E PART NO. DESCRIPTION
COMPONENT BOARD
PL-19B205495-G1l
——————— DIODES AND RECTIFIERS - — — — = — —
CR1 19A115250-P1 Silicon.
thru
CR4
——————— JACKS AND RECEPTACLES - - - - - — —
Jl 4033513~P15 Contact, electrical: sim to Bead Chain R40-1A.
thru
J2s
——————————— RELAYS ~ o o on i om o o i
K1 5491595-P14 Armature: 1.5 w operating, 520 ohms *15% coil res
and 4 form C contacts; sim to Allied Control
K2 T154-X-131.
————————— TRANSISTORS = = = = = = = = — -
Ql 19A115123-P1 Silicon, NPN; sim to Type 2N2712.
and
Q2
—————————— RESISTORS = = = = = = = = = =
Rl 3R77-P512K Composition: 5100 ohms *10%, 1/2 w.
—————————— SOCKETS = = = = = = = = = = =
XK1 5491595-P7 Relay: 10 contacts; sim to Allied Control 30054-4
and
XK2
————————— MISCELLANEOUS - = = = = = = = =
5491595-P9 Retainer: sim to Allied Control 30040-2,
(Used with K1 and K2).
HARNESS ASSEMBLY
PL-19A122452-Gl
--------- MISCELLANEOUS = = = = = = = — —
4036634~-P1 Contact, electrical; sim to AMP 42428-2,

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,




PARTS LIST

LBI-3829

POWER SUPPLY MODIFICATION KIT

PL-19A122460-Gl and G5

7150186-P7

SYMBOL|G-E PART NO. DESCRIPTION
FILTER ASSEMBLY
PL-19B205663-Gl
Al COMPONENT BOARD
PL-19B205665-Gl
---------- CAPACITORS - = = = = = = - - -
[e28 19B209243-P15 Polyester: 0.22 pf *20%, 250 VDCW.
and
c2
c3 5496267-P10 Tantalum: 22 pf +20%, 15 VDCW; sim
to Sprague Type 150D,
--------- TRANSISTORS - = = = = = = - ~ =
Q1 19A115123-P1 Silicon, NPN; sim to Type 2N2712.
thru
Q3
—————————— RESISTORS = = = = = = = - - -
Rl 3R152-P203J Composition: 20,000 ohms *5%, 1/4 w.
an;d
R3 3R152-P102J Composition: 1000 ohms 5%, 1/4 w.
R4 3R152-P202J Composition: 2000 ohms *5%, 1/4 w.
ukgd
R6 3R152-P823J Composition: 82,000 ohms 5%, 1/4 w.
R7 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w.
R8 3R152-P512J Composition: 5100 ohms 5%, 1/4 w.
RO 3R152-P202J Composition: 2000 ohms +5%, 1/4 w.
R10 3R152-P102J Composition: 1000 ohms *5%, 1/4 w.
R11 3R152-P101J Composition: 100 ohms #5%, 1/4 w.
----------- CABLES = = = = = = = = = =
w1l PL-19A122579-Gl RF: approx 7 inches.
w2 PL-19A122579-G2 RF: approx 10 inches.
---------- FILTERS - = = = = = = = = ~ =
FL1 PL-19C304250-Gl | Lowpass.
-------- TERMINAL BOARDS - - ~ = = = = = =
TB51 19C301086-P4 Feed-thru, phen: 6 terminals; sim to

G-E CRL51D75406AB.

--------- MISCELLANEOUS - = = = = — — — -

Spacer. (Used with Al).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

FLAT SIDE

OR

LEAD |DENTIFICATION

FOR QI THRU Q3

SCHEMATIC DIAGRAM

TO
INPUT
TO
GRD
gigzzﬁgpﬁﬁz‘éeng%‘f%%xc"&%ﬁeou IN ORDER TO RETAIN RATED EQUIPMENT
1
DEALING WITH THIS UNIT, FOR DES - PERF(ERMANCE, REPLACEMENT OF ANY
CRIPTION OF CHANGES UNDER EACH SERVICE PART SHOULD BE MADE ONLY WITH
REVISION LETTER. A COMPONENT HAVING THE SPECIFICATIONS
THIS ELEM DIAG APPLIES TO SHOWN ON THE PARTS LIST FOR THAT PART
MODEL NO REV LETTER
ALL RESISTORS ARE 1/4 WATT UNLESS
PL19B2056556! OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG - 1,000,000 OHMS
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO mcnomcaomzADS) UNLESS FOLLOWED
BY UFs MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH: MLLIHENRYS OR HsHENRYS.
4EP38AI0

LBI-3819

O—— TO OUTPUT

TB502 H?il I

U

RSI2 zl
+ + 2?
wa(()

: * [+

TBI-1

RII
M——O—Zi—ﬂ— TO + IOV
100

c3
~ 22UF
15VDC
H8 w2
S
HO
b o

NOTES:

I. TERMINATE RED AND BLACK

198209260PI103.

(19C311205, Rev. 2)

El

WIRES Wi

E2

Dm.-.

oH4 R3 E‘

o

(REAR VIEW)

(19D402883, Rev. 0)

x

Q
RIO@ R
/l[

FLI
'Hz H.3

~ |

E3

E4

w2

SCHEMATIC & OUTLINE DIAGRAM
FILTER-AMPLIFIER MODIFICATION

Issue 1

MODEL

4EP38A10
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- PARTS LIST
LBI-3819 SCHEMATIC DIAGRAM

LBI-3830
RIl H7 SECOND RECEIVER MODIFICATION KIT
Py v F24-B _ 1o 4+ j0v PL-19A122460-G4
100
T0 Wi HI ¢l
INPUT Cc3
22UF T~ 22UF
5o - 15voC ve w2 SYMBOL|G-E PART NO. DESCRIPTION
O- O—— TO OUTPUT
FLI TBI-|
PLI9C304250 FILTER ASSEMBLY
H3 PL~19B205660-G1
E2 ]
F24- -
W- BK Al COMPONENT BOARD
PL-19B205665~-Gl
H2 H9
Lo > *- 4
---------- CAPACITORS =~ = = = = = = = = =
Cc1 19B209243-P15 Polyester: 0,22 pf +20%, 250 VDCW.
and
c2
IN- ORDER TO RETAIN RATED EQUIPMENT c3 5496267-P10 I:“g;i‘;‘“‘e g :‘égg”' 15 VDCW; sim
SEE APPLICABLE PRODUCTION CHANGE PERFORMANCE, REPLACEMENT OF ANY . g P )
SHEETS IN INSTRUCTION BOOK SECTION SERVICE PART SHOULD BE MADE ONLY WITH NOTES: AND BLACK WIRES WITH
DEALING WITH THIS UNIT, FOR DES - 4 COMPONENT HAVING THE SPECIFICATIONS |. TERMINATE RED AN L RES WITH ey e a - TRANSISTORS ~ = = = = = = = = =
cﬁ?v‘:;'xg: SEFHCE:NGES UNDER EacH [ SHOWN ON THE PARTS LiST FOR THAT PART 19B209260P103.
—) Q1 19A115123-P1 Silicon, NPN; sim to Type 2N2712,
THS ELEM DIAG APPLIES TO ALL RESISTORS ARE_1/4 WATT UNLESS thru
MODEL NO REV LETTER OTHERWISE SPECIFIED AND RESISTOR Q3
PLI9B2056556G! VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG=|OOOO(X)0HM$
CAPACITOR Vi N PICOFARADS (EQUAL L L e e e e e e e - RESISTORS - = = = = = = = = =
TO MGCROMK:ROFARADS) UNLESS FOLLOWED (19C311205, Rev. 2)
BY UF = MICROFARADS. INDUCTANCE VALLES ’ v Rl 3R152-P203J Composition: 20,000 ohms +5%, 1/4 w.
IN MICROHENRYS UNLESS FOLLOWED BY and
MH:= MLLINENRYS OR Hs HENRYS R2
R3 3R152-P102J Composition: 1000 ohms *5%, 1/4 w.
R4 3R152-P202J Composition: 2000 ohms 15%, 1/4 w.
and
RS
OU'|'|_|NE R6 3R152-P823J Composition: 82,000 ohms *5%, 1/4 w.
DlAGRAM R7 3R152-P203J Composition: 20,000 ohms *5%, 1/4 w.
R8 3R152-P512J Composition: 5100 ohms 5%, 1/4 w.
ﬁ R9 3R152-P202J Composition: 2000 ohms *5%, 1/4 w.
w2
wi R10 3R152-P102J Composition: 1000 ohms +5%, 1/4 w.
4EP39AI10 P) d
(BACK VIEW) 43. R11 3R152-P101J Composition: 100 ohms +5%, 1/4 w.
|
----------- CABLES = = = = = = = = = =
I 1l sso
Wl PL-19A122579-Gl RF: approx 7 inches,
| XF 50! w2 PL-19A122579-G2 | RF: approx 10 inches.
---------- FILTERS = = = = = = = = = = =
l €2 €4
- FL1 PL-19C304250-G1 Lowpass.
l ; ! FLI
| RsO! 2 El N K K (U MISCELLANEOUS = = = = = = = = =
3
l — 7150186-P7 Spacer. (Used with Al).
| | \ 7775500-P144 Phen: 2 terminals.
R502 2 @H 7
| 3 T8I
+Hl+ + 4+ + + + + + + + + + + t +
l 20 19 18 17 16 15 14 13 12 1| 10 9 8 7 6
TB50!I
| =
- =
L zv 3 Lﬂ & S,
6,7, 8, 9‘ |o+
Il I2 |3 +
IG‘ Il IS+ 19+ 20+ (19C311695, Rev. 0)
P443

30 Issue 1 *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,



LBI-3819

ORDERING SERVICE PARTS

Each component appearing on the schematic diagram is identified by a

'symbol number, to simplify locating it in the parts list. Each com=—

ponent is listed by symbol number, followed by its description and
G-E Part Number.

Service parts may be obtained from Authorized G-E Communication Equip-
ment Service Stations or through any G-E Radio Communication Equipment
Sales Office. When ordering a part, be sure to give:

G-E Part Number for component
Description of part

Model number of equipment
Revision letter stamped on unit

.

w W N

These instructions do not purport to cover all details or variations in
equipment nor to provide for every possible contingency to be met in
connection with installation, operation or maintenance.

Should further information be desired; or should particular problems
arise which are not covered sufficiently for the purchaser's purposes,
contact the nearest Radio Communication Equipment Sales Office of the
General Electric Company.

33
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