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MAINTENANCE MANUAL

TRANSISTORIZED CONTROL CONSOLE (XC Series)
- MODEL 4ECT2A10

SPECIFICATIONS *

Transmitter Control Signals

Tone Control
DC Control

Function Selection
Threshold of Compression
Transmit

Receive

Compression Range

Frequency Response
Audio Output
Speaker

Line
#

«,\,

Input & Output Impedance

Power Requirements

Dimens%pns (Hx Wx D)

Tempefature“Range

$Loh -

008¢-141 [enuely adueusjuiely

3000 cps
+6 milliamps

Frequency-shift keying
(1500, 2000 & 2500 cps)

10 milliVolts maximum
-12 dbm

With audio input increase of 30 db
beyond start of compression, output
level increases less than 3 db

+3 db from 300 to 2750 cps,
reference 1000 cps o

3 watts with less than 5% distortion
(-12 to +18 dbm)

+18 dbm maximum with less than 3%
distortion with compression

600 ohms

95 watts maximum at 117-volts AC,
50/60 cps

5-1/2" x 19-7/8" x 12"

-30°C to +60°C (-22°F to +140°F)

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

General Electric Transistorized Control Console Model 4EC72A10
was designed to remotely control up to 12 functions in MASTR Progress
Line Base Stations equipped with Remote Control Panel Model 4KC16Al11l
and Encoder/Decoder Panel Model 4KC17A10. The Console is fully
transistorized -- utilizing silicon transistors for added reliability.
Figure 2 shows a layout of the Console.

AUDIO BOARD

ENCODE/
DECODE
ASSEMBLY

POWER SUPPLY

S~ ——___FUNCTION
~————"——PUsHBUTTONS

AND STATUS LIGHTS

Figure 2 - Transistorized Control Console (XC Series)

The Encoder/Decoder section of the Console contains the solid-
state logic circuitry that generates binary codes of frequency-shift
tone for high speed function switching, and a continuous tone for
transmitter keying. Since the control signals are transmitted as
tones rather than DC voltages, DC continuity is not required between
the Console and the base station. Therefore, either wire line, radio
link, microwave or carrier current may be used to connect the Control
Console to the base station.

Functions are selected by pushbuttons on the front of the Console.
Status lights above each pushbutton indicate the function selected at
the local Console, and to all parallel Consoles that are equipped for
the decode function.

The Console can also provide a DC control voltage for keying the
Control Station in Radio Control Base Station applications.

The audio section of the Console contains a compression-amplifier
for equalizing audio and tone code output levels over a wide range of
microphone or tone output signals. The compression-amplifier also
prevents speaker '"blasting'" -- large differences in speaker volume
resulting from audio input signals at different levels from the
station or parallel Consoles.
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The different accessories available for use with the Console are
described in the Combination Nomenclature Chart and the Option Chart
shown in Figure 1.

CONNECTIONS

All connections to the Console except microphone and power con-
nections are made at terminal board TB801] at the rear of the chassis.

Make the following connections:

1 For Tone Control - Any transmission circuit capable of handling
audio frequencies in the 300 to 3000-cps range can be used. It
is not necessary to observe polarity in wire line connections.
Make connections to TB801 as shown in Figure 3.

REMOTE CONTROL CONSOLE REMOTE CONTROL PANEL
oz [ | 1
{uFT—— =0
| |
| : |1
AuUDIO : | . TELEPHONE LINE ~ l @" AuDIO
TONE > X OR O} > X TONE
VOLTAGE : 2 : RF LINK I O VOLTAGE
I |
Lo S RCa
|

2
|~ |
——d L—J RC-1521
TB8OI TB70I

Figure 3 - Tone Control Wire Line Connections

2. For DC Control - Three types of telephone line connections are
commonly used. Before choosing one of these methods, consider
the cost and performance of each, as one method may be available
at a much lower rate. Also, some telephone companies offer no
choice, but will provide an audio pair and a control pair. The
chart on the following page contains information to assist in
selecting the Control Method and type of telephone line to be
leased.
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Method Description Advantages or Disadvantages
1 One metallic pair: for Economical; dependable where
1 | both audio and control | earth currents may be large,
voltages with control or where a good earth ground
voltage simplexed from cannot be obtained; keying
line to line. clicks will be heard in par-

alleled Remote Control Units.

2 One metallic pair: for Economical; earth ground cur-
both audio and control rents (encountered near power
voltages with control company sub-stations) may
voltages simplexed from interference with control func-
line to ground. tions; keying clicks minimized.

3 Two telerhone pairs; Provides best performance;
one for audio voltage keying clicks will not be
and one for control heard; least susceptible to
voltage (metallic earth ground currents which
pair). may interfer with control

functions.

For proper operation of the DC control circuit, the polarity of
the telephone pair carrying the control voltages must be the same at
both the Transistorized Control Console and the Remote Control Panel
(KC-16-A). TB801-5 and 6 on the Control Console must be connected by
a DC path to TB701-5 and 6 on the KC-16-A, respectively. To identify
the wires at each end of the telephone line, temporarily short one
wire of the control pair (disconnected from the equipment) to a good
earth ground at the KC-16-A and measure the resistance between each
of the two wires and a good earth ground at the Control Comsole.

The ungrounded wire will appear as an open circuit. The grounded
wire will show a resistance which will depend upon the size and
length of the pair used. Connect the telephone lines to terminal
board TB801l, using one of the following methods (Figure 4).

Method 1 - Single Telephone Pair (Control Voltage Simplexed Line
to Line)

a. Connect telephone pair to TB801l-1 and TB801l-2.
b. Connect jumper between TB801-3 and TB801-5.
c. Connect jumper between TB801-4 and TB801l-6.

Method 2 - Single Telephone Pair (Control Voltage Simplexed
to ground)

a. Connect telephone pair to TB801l-1] and TB801l-2.
b. Connect jumper between TB801-3 and TB801l-4.
c. Connect jumper between TB801-4 and TB801l-5.
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REMOTE CONTROL CONSOLE

} ®T__
g |
oLTAG P T G 1

CONNECTIONS

TELEPHONE PAIR
(METALLIC PAIR)

REMOTE CONTROL PANEL

CONTROL |
VOLTAGE |
| O |
-
TB80I

[
—+0H
| |
| AUDIO
I VOLTAGE
I
4 2 3
IR
N
To
CONTROL
| @ RELAYS
| -
L.
TB701

METHOD | - SINGLE TELEPHONE PAIR WITH CONTROL SIMPLEXED

LINE TO LINE

REMOTE CONTROL CONSOLE

AUDIO
VOLTAGE

CONTROL
VOLTAGE

METHOD 2-

TELEPHONE PAIR
(METALLIC PAIR)

REMOTE CONTROL PANEL

T0
CONTROL
i RELAYS

SINGLE TELEPHONE PAIR WITH CONTROL SIMPLEXED
BETWEEN CENTER TAP AND GROUND

REMOTE CONTROL CONSOLE

REMOTE CONTROL PANEL

7
1 f|\4
O+
[ |
|
AUDIO | AUDIO
VOLTAGE | >©<><><>OC VOLTAGE
i TELEPHONE PAIR-AUDIO
-_ )

CONTROL ‘ CONTROL
VOLTAGE 1 | RELAYS
e _J TELEPHONE PAIR- CONTROL IL_ _

T880I (METALLIC PAIR) T870!

METHOD: 3- SEPARATE CONTROL AND AUDIO PAIRS RC-1348A

i
i

Figure 4 - Telephone Line Connections
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Method 3 - Separate Control and Audio Pairs

a. Connect audio pair to TB80l-1 and TB801-2,
b. Connect control pair to TB801l-5 and TB801-6.
c. Connect jumper between TB801-3 and TB801l-4.

3. Connect terminal 10 of terminal board TB801 to a good earth
ground, such as a cold water pipe or an electrical conduit.
It is essential to have a good ground, regardless of the
method of telephone line control used, as a safety measure for
the dispatcher.

4. Connect the microphone to microphone jack J801 on the chassis
of the control unit.

5. If Footswitch Model 4KC1Cl is used, connect it to terminals
TB804-1 and TB803-8,.

6. Connect the power cable (W801) to a 117-volt 50/60-cps AC line.

After the necessary connections have been made to the Remote
Control Unit, a few adjustments are needed before placing the unit
in service. Before applying power to the unit, be sure that the
station installation and adjustment has been completed and that all
lines have been connected to the Remote Control Panel. Adjustments
for the Console are shown on the Adjustment Procedure (page 41).

INTRODUCTION TO LOGIC CIRCUITS

The information in this section is provided for the serviceman
who may be unfamiliar with the operation of solid-state logic circuits
and the application of binary arithmetic. A discussion of the follow-
ing subjects is included:

® Solid-state switches
® Multivibrator circuit
e Binary counting and logic
® Logic circuits

It is suggested that anyone who is unfamiliar with these subjects
study the following information carefully, as a good understanding of
the basic circuitry used in the Console is essential for servicing the
unit.

SOLID STATE SWITCHES

An ideal switch has infinite resistance when open and zero re-
sistance when closed. The transistor and semiconductor diode can be
made to approach these conditions while operating at a much higher
rate than conventional switches. Logic circuits are primarily switch-
ing devices which are either in a state of full conduction (saturated)
or turned off. These devices can be switched from one state to the
other as rapidly as required by the circuit function.
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DIODE SWITCH (Figure 5)

A semiconductor diode presents maximum resistance to the circuit
when the diode is reversed biased or there is no difference of potential
between the cathode or anode. If a negative potential is applied to
the cathode of the diode (with respect to the anode), or a positive
potential (with respect to the cathode) is applied to the anode of
sufficient amplitude to overcome the series resistance of the diode,
the diode is forward biased and will switch from maximum to minimum
resistance.

-— -
_ﬂ + + | -
REVERSE BIAS FORWARD BIAS
i} l J L
..'l'[-g- + |||'_
HIGH RESISTANCE LOW RESISTANCE
SMALL CURRENT HIGH CURRENT

Figure 5 - Diode Circuit Operation

The resulting current flow in the diode circuit increases from
near zero to the maximum value allowed by the amplitude of the switch-
ing voltage and the series resistance of the circuit.

TRANSISTOR SWITCH (Figure 6)

The high value of "off" resistance and the low value of '"on" re-
sistance make the transistor invaluable for switching applications.
When no forward bias is applied to the emitter-base junction of the
transistor switch shown in Figure 6, and the collector has the proper
bias voltage applied, the open-circuit resistance of the transistor
approaches several megohms. If sufficient base drive voltage is sud-
denly applied to drive the transistor into saturation (turned ON),
the collector-emitter resistance will drop to as low as 1.0 ohm,
Voltage across the transistor under these conditions may be only a
few tenths of a volt.

The transistor stage shown in +13 VDC
Figure 5 can also be used as an in-

verter for reversing the polarity .
of the input signal. A positive INPUT ouUTPUT

signal applied to the base-emitter lov
junction will cause the collector
voltage to drop from +13 volts to
near ground potential.

Figure 6 - Transistor Switch
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MULTIVIBRATORS

A multivibrator is basically a resistance-capacitance coupled
two-stage amplifier with the output of one stage coupled to the input
of the other stage. The four basic types of multivibrator circuits
used in the Console are described in the following paragraphs.

ASTABLE MULTIVIBRATOR (Figure 7)

The astable multivibrator is a free-running, self-sustaining
oscillator. It is used as a 50-cps clock for generating timing fre-
quencies, and as a 1500, 2000, 2500, and 3000-cps tone generator,

When power is applied to the astable multivibrator, one of the
transistors will start conducting more than the other due to variations
in component tolerances. Assume that Ql starts conducting more than
Q2. The negative-going collector voltage of Ql is coupled through
capacitor Cl to the base of Q2, decreasing the conduction of Q2.

The positive-going collector voltage of Q2 is coupled through C2 to
the base of Ql, turning Ql on and turning Q2 off.

At this point, Cl begins to
discharge through R1. Where the +13.5voe
positive-going voltage at the base
of Q2 reaches a certain level, Q2
begins to conduct. The negative-
going collector voltage of Q2 is
coupled through C2 to the base of
Ql, and Ql begins to turn off. The
positive-going collector voltage of
Ql is coupled to the base of Q2
through Cl, causing Q2 to conduct
harder. Q2 quickly saturates and
Ql turns off. The multivibrator
has now returned to its original
state and the cycle will be re- . .
peated as long as power is applied Figure 7 -~ The Astable Multivibrator

to the circuit.

OUTPUT

The output of the multivibrator is essentially a squarewave, with
the frequency of oscillation determined by the R-C time constants of
the circuit (R1-Cl and R2-C2). Diodes CR1l and CR2 prevent a break-
down of the base-emitter junction when the junction is reverse biased.

MONOSTABLE MULTIVIBRATOR (Figure 8)
The monostable multivibrator is a '"one-shot" switching circuit

with one stable state. It remains in this stable state until
triggered.
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13.5 vDC
O

OUTPUT
O

Figure 8 - Monostable Multivibrator Circuit

The Monostable multivibrator shown in Figure 8 has only one
timing circuit, Cl1 and R3. Rl and R4 form a voltage divider connected
to a reverse-bias source (-5.4 VDC) at the base of Q2. This bias
holds Q2 off when Ql is conducting.

A negative trigger pulse applied to the base of Ql turns the
transistor off, The positive-going collector voltage of Ql is coupled
through R1/C2 to the base of Q2, turning Q2 on. The negative-going
collector voltage of Q2 is coupled through Cl to the base of Ql,
holding Q1 off. Q2 will remain on for the time determined by the R-C
time constant of Cl and R3. When Capacitor Cl charges through R3,
the base of Ql goes positive with respect to the emitter and it begins
to conduct again. The negative-going collector voltage of Ql is
coupled through R1/C2 to the base of Q2, turning Q2 OFF. Q2 will be
held OFF by this negative base bias until another trigger pulse is
applied.

BISTABLE MULTIVIBRATOR (Figure 9)

The bistable multivibrator or flip-flop has two stable states,
Each state must be triggered individually. When Q2 is conducting
(saturated) a trigger pulse of the correct polarity applied to the
pulse input will turn Q1 ON and Q2 OFF. Another trigger pulse is
required to return the circuit to its original state.

Diodes CR1 and CR2 are known as steering diodes. The diode in
the base circuit of the conducting transistor will be biased so that
it is just turned ON. Assuming Ql is conducting, diode CR1l will be
forward biased. The anode of CR2 will be at a slightly negative po-
tential and its cathode will be at +13 VDC. Under these conditions,
a positive trigger pulse applied to the pulse input will have no
effect. However, a negative trigger pulse of sufficient amplitude
will turn Q1 OFF and Q2 ON. The steering diodes permit applying the
correct polarity pulses to the proper point in the circuit to accom-
plish efficient triggering.
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PULSE
INPUT
O

+13.5v

AYS
Al

OUTPUT OUTPUT
0

-54 VvDC

Figure 9 - Bistable Multivibrator Circuit

With Q1 turned OFF, its collector voltage (output) is approxi-
mately +13 volts. With Q2 turned ON, its collector voltage drops to
approximately ground potential.

SCHMITT TRIGGER (Figure 10)

A Schmitt Trigger (or "one-shot'" multivibrator) is a regenerative
bistable circuit whose state depends on the amplitude of the input
voltage. One of the coupling networks of the bistable circuit in
Figure 9 is replaced by common-emitter resistor Rl in the Schmitt
Trigger circuit. Regenerative feedback is increased by this arrange-
ment, permitting a faster switching time than in the other multivi-
brator circuits. If Ql is OFF, its collector is at 13 VDC. This
makes the base of Q2 positive with respect to its emitter and permits
Q2 to conduct. The emitter of Q1 is held positive with respect to
its base by the voltage at its emitter, caused by current flow through
common-emitter resistor Rl,

When a positive trigger pulse
of sufficient amplitude is applied
to the base of Q1 to overcome the
reverse bias at the emitter, Ql

+13.5v

will conduct. The negative~going S outeur
collector voltage of Q1 is coupled INPUT ol H e °
to the base of Q2, turning Q2 OFF. g

Positive voltage at the emitter of
Q2 holds the transistor OFF and
regeneration in Ql rapidly in-
creases. As the trigger pulse
begins to decrease (in a negative

1||—N\N

direction) the conditions just de-
scribed reverse and the circuit Figure 10 - Schmitt Trigger
returns to its original state.
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BINARY COUNTING AND LOGIC

Binary numbers are composed of two digits ("1'" and "0") the
proper combination of which may represent any decimal number. "Elec-
trical circuits such as flip-flops lend themselves readily to 'ON"
and "OFF" conditions. Binary numbers can be represented in electrical
circuits by "ON" for "1" and "OFF" for '"0'". The circuits may be
arranged logically to perform arithmetic operations based on this
system of numbering.

BINARY NUMBERING

The binary numbering system is based on successive powers of 2,
For example: 20-=1 2l-g 22-4 23=8, etc. The number of places in the
binary number depends on the represented decimal number. Each place
column, counting from lst place, indicates a succeeding power of 2
as shown below,

Place = = = = = = 4 3 2 1

Power of 2 - 23 22 21 20

Decimal = = = = = 8 4 2 1
Value : ’

Placing binary "1" in any place column represents the power of
2 for that place. Placing binary '"O0" in any place column represents
decimal zero for that place. In binary notation, the decimal number
10 is represented as 1010 as shown below.

Place: B 4 3 2 1
Power of

2 23 22 o1 90
Binary
Notation: 1 0 1 0
Decimal , _
Equivalent: 8 + 0 + 2 + 0 =10

10
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The following table helps to clarify this method of counting.

BINARY DECIMAL
| o000 = 0
0001 = 1
0010 = 2
0C11 = 3
0100 = 4
0l01 = 5
0110 = 6
0111 = 7
1000 = 8
1001 = 9
1010 = 10
1011 = 11
1100 = 12
1101 = 13
1110 = 14
1111 = 15

BINARY LOGIC

Formal logic requires that a statement be either true or false;
no other condition can exist for the statement. A logic circuit is
basically a switch or gate that is either closed or open; no other
condition can exist for the circuit. By logical arrangement of these
gating circuits, electrical functions can be performed in a pre-
determined sequence by opening or closing the gates at the proper time.

A single-pole, single-throw switch is equivalent to a binary de-
vice with only two possible operating conditions: either open or
closed. If point "C" of Figure 11 is to be made equal to potential V,
switches A and B must be closed. It can then be said that A AND B = C.
If switches A and B are considered as gates, then potential V is said
to be gated to '"C" when both gates are closed. By representing the
closed state of a switch or gate as "1" and the open state of a switch
or gate as "0", then all possible conditions for the "AND" gate are
shown in Figure 11.

AND

C
vV o oo "o b}

- = O O |»
-0 - 0 |m

- 0 O O

Figure 11 - Simple AND Gate

11
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In Figure 12, if point "C" is to be made equal to potential V,
either switch A or B (or both) may be closed. It can then be said
A or B =C. All possible conditions for the "OR" gate are shown in
Figure 12. S 101 —_ e

o0

OR

-=-o0o0 |»
'

lo-o0o|®
-=--o o

O

Figure 12 - Simple OR Gate

In gating circuits, the desired state of the gate is that con-
dition of the circuit where the desired output is available from the
circuit. The desired state may be represented by either "0" or "1",
If the closed condition of the gate is the desired condition, then
"]1" is considered the desired state. If the open condition of the
gate is the desired condition, then the desired state is represented
by Hol' .

Diode Gating Circuits

A simple diode AND gate is shown in Figure 13. The same con-
ditions exist in this circuit as in the switch gate of Figure 1l.
Application of a positive potential to the diodes at all inputs will
result in a positive potential at the output. This represents the
"1" state of the gate. -Application of a positive potential to one or
two terminals will result in no potential developed, representing the
"0" state of the gate. ' : ' .

REPRESENTING "I" STATE ‘REPRESENTING "0" STATE

+ +
I ‘ °“TP”T[——— T ' ‘ OUTPUT
I i ‘ I
I I

Figure 13 - Diode AND Gate

A simple diode OR gate is shown in Figure 14. The same con-
ditions exist in this circuit at the switch gate of Figure 12.
Application of a positive potential at any of the inputs will result
in an output of the same polarity, representing the "1" state.

12
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O

OUTPUT

—p}
O—p——§— o

O P

Figure 14 - Diode OR Gate

LOGIC CIRCUITS

SHIFT REGISTER

A shift register is a circuit capable of storing and transferring
binary information. The base circuit in the shift register is the
bistable or flip-flop. One flip-flop is required for each binary digit
or "bit" that is to be used. In Figure 15, three flip-flops are shown
connected in tandem to form a 3-bit shift register.

FLIP-FLOP | FLIP-FLOP 2 : FLIP-FLOP 3

INPUT O
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Figure 15 - Flip-Flops Connected as Shift-Register

The first transistor in each flip-flop is the significant tran-
sistor (i.e., Ql, Q3 and Q5). When the first transistor in ON
(conducting), the flip-flop is said to be in the "1" state. When
the first transistor is OFF (not conducting) the flip-flop is said
to be in the "0" (zero) state.

Before a code can be loaded into the shift register, all of the
flip-flops are set to the '"0" or OFF state (Ql, Q3 and Q5 OFF - Q2,
Q4 and Q6 ON). Therefore, a binary code can be loaded into the shift
register by switching selected OFF transistors to the ON state.
Assume that binary code 1 - 0 - 1 has been manually loaded into the
shift register. Q1 is switched ON, Q3 remains OFF, and Q5 is switched
ON as shown in Figure 16.
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Figure 16 - Simplified 3-Bit Shift Register

The code can now be shifted out of the register in the following
manner. Trigger capacitors Cl, C4 and C5 charge from the positive
voltage on the PULSE LINE through the ON transistor in the previous
stage. In this example, the previous stage for Flip-Flop 1 is a
"0" or "1" loading circuit set in the "0" state. Trigger capacitors
C2, C3 and C6 do not charge because the voltage from the preceding
circuit is the same as the voltage on the PULSE LINE.

A negative pulse applied to the input of the shift register
grounds the PULSE LINE. Cl, C4, and C5 begin to charge in the opposite
direction, forward biasing steering diodes CR1l, CR4 and CRS and causing
them to conduct. This drops the base current in Ql, Q4 and Q5, cutting
off the transistors. With Ql, Q4 and Q5 OFF, the shift register is
now in the 0 = 1 - 0 state. The code has been transferred one position
to the right, and a "1" has been shifted out of the register. After
the first pulse, Cl, C3 and C6 charge from the positive voltage on the
Pulse Line through the ON transistor in the previous stage.

The second negative pulse applied to the input of the shift
register grounds the PULSE LINE. C1l, C3 and C6 begin to charge in the
opposite direction, forward biasing steering diodes CR1l, CR3 and CR6,
causing them to conduct. This drops the base current in Ql, Q3 and
Q6, cutting off the transistors. With Ql, Q3 and Q6 OFF, the shift
register is now in the 0 - 0 - 1 state. The code has now been trans-
ferred another position to the right, and a '"0" has been shifted out
of the register. After the second pulse, Cl, C3 and C5 charge from
the positive voltage on the Pulse Line through the ON transistor in

the previous stage.

The third negative pulse applied to the input of the shift
register grounds the PULSE LINE. C1l, C3 and C5 begin to charge in
the opposite direction, forward biasing steering diodes CR1l, CR3, and
CR5 and causing them to conduct. This drops the base current in Ql,
Q3 and Q5, cutting off the transistors. With Ql, Q3 and Q5 OFF, the
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shift register is now in the 0 - 0 - 0 state. The entire code has
been shifted out of the register, and the register is ready to be
loaded with another code.

A code received from a parallel console can be shifted into the
register by the same procedure descriped above. In this case, the
previous stage for Flip-Flop 1 changes state to load in a "O0" or "1"
according to the incoming code (Figure 17).

INPUT PULSE PULSE LINE
L ! ™1 T 1
- lcu ca;L ;Lcs c4,_1L Lcs csl
Ilo " OR Il|ll T
LOADING CIRCUIT FLIP-FLOP | FLIP-FLOP 2 FLIP-FLOP 3
-

L SET TR 1 Q1 STATE Q2 93 STATE Q4 95 STATE Q6

b Tlonome | e oFF 0 oON |+ +4—{ oOFF 0 ON [t }— OFF 0 ON

| | CRI [on + oFfF | CR2 CR3 orF o0 oNn | CR4 CRS I oFF o0 on | CR6

[ON 1 OFF OFF 0 ON L \ ON | OFF | L OFF O ON

| OFF 0 ON I _ ON I OFF g 2 OFF 0 ON 3 3 ON |  OFF

l r ] i o °

RC-1523

Figure 17 - Shifting Code Into Shift Register

Assume that binary code 1 - 0 - 1 is received at the Console.
The first "1" received sets the 0/1 Loading Stage in the "1" state.
Trigger capacitors C2, C3 and C5 charge from the positive voltage
on the PULSE LINE. Trigger capacitors Cl, C4 and C6 do not charge
because the voltage from the preceding circuit is the same as the
voltage on the pulse line. When a negative pulse is applied to the
PULSE LINE, C2, C3 and C5 begin to charge in the opposite direction,
forward biasing steering diodes CR2, CR3 and CR5, causing them to
conduct. This drops the base current in Q2, Q3, and Q5, cutting off
the transistors. With Q2, Q3, and Q5 OFF, the shift register is now
in the 1 - 0 - 0 state. A "1" has been shifted in and a "0" shifted
out of the register. As the 0/1 Loading circuit switches from a
"1" to a "0" and back to a "l1" condition, two more pulses are applied
to the PULSE LINE to load the code 1 - 0 - 1 into the shift register.

ENCODE MATRIX

The encode matrix provides a simple method of simultaneously
loading a 5-bit binary code in the shift register. The code is
manually loaded by pressing one of the functional pushbuttons on the
front of the console. Figure 18 shows a simplified schematic of the
load matrix and pushbuttons.
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5-BIT SHIFT REGISTEK
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Figure 18 - Simplified Load Matrix

After a code has been shifted out of the register, all of the
flip~-flops remain in the "0" state (with the s1gn1f1cant transistor
OFF). The code is fed into the register by loading in "1's" (turning
the significant transistor ON).

For example, pressing pushbutton S1 forward biases diodes CR135
and CR171, causing them to conduct. This grounds the collector of Q15
and Q23, turning them ON, and switching the flip-flop from the "0" to
the "1" state. The code 1 - 0 - 0 - 0 - 1 has now been loaded into
the shift register. Releasing the pushbutton starts a 50-cps multi-
vibrator clock (not shown) that feeds pulses into the register shift
line to shift the code out.

DECODE MATRIX

The decode matrix provides a simple method for simultaneously
unloading or 'reading" a binary code from the shift register.
Figure 19 shows a simplified diagram of the decode matrix and 5-bit
shift register. Assume that binary code 1 - 0 - 0 - 0 - 1 has been
shifted into the register. The collector of each of the ON transistors
in the flip-flops will be at ground potential, which forward biases
the diodes in the collector line and grounds the corresponding matrix
line. The collectors of the OFF transistors are at 13-volts DC, which
back-biases the diodes in their collector line.

With any code in the register, all of the matrix lines except one
will be shorted to ground. With the code 1 - 0 - 0 - 0 - 1 in the
register, all of the diodes in Matrix Line 1 are back-biased. As soon
as the code is loaded into the register, Q5 turns OFF for 30 milli-
seconds (called the '"read" time). This removes the ground on the
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matrix lines through the Read Gate diodes CR14 thru CR17, resulting
in a 30-millisecond positive pulse on Matrix Line 1. The pulse is
amplified and inverted by Memory Driver Q35 and fed to the Memory
Board.

DECODE MATRIX
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Figure 19 - Simplified Decode Matrix

After the 30-millisecond read time, Q5 turns ON, grounding all
of the matrix lines. At the same time, transistor Q9 in the "0"
Reset circuit switches ON momentarily, grounding the collectors of
Ql6, Q18, Q20, Q22, and Q24, turning these transistors ON. This re-
sets all of the flip-flops in the shift register to the '"0" state,
and the register is ready to be loaded with another code.

CIRCUIT ANALYSIS

The Digital Control Console consists of a transistorized audio
section and Encoder/Decoder assembly, a self-contained power supply
and regulator board, controls and status indicator lights. The audio
stages are mounted on the back panel of the chassis. The Encoder/
Decoder stages are contained in a hinged assembly mounted on the main
chassis. All operating controls, status lights, clocks and meter
accessories are mounted on the front panel. A layout of the modules
is shown in Figure 20.

Only four adjustments are required in tone control Consoles,
with one additional adjustment for DC control Consoles. The LINE
INPUT, LINE OUTPUT, MIKE GAIN and CONTROL CURRENT (DC control only)
are adjusted through holes in the back panel. The 3-KC Tone Level
control is mounted on the 3-KC oscillator board in the Encoder/Decoder
assembly. Instructions for setting the controls are contained in the
Complete Adjustment Procedure on page 41.

References to symbol numbers mentioned in the following text

can be found on the applicable Schematic Diagram, Outline Diagram
and Parts List as listed in the Table of Contents.
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Figure 20 - Module Layout

CONTROL METHODS

The Console can be equipped for either tone control or DC/tone
control applications. In tone control systems, a coded 3000-cps tone
keys the station transmitter. 1In DC/tone control systems (required
for Radio Control Base Station applications), a DC control current
keys the control station transmitter and a coded 3000-cps tone keys
the repeater base station. 1In both systems, remote functions are
selected by 5-bit binary codes.

TONE CONTROL

In Consoles equipped for tone control, any circuit capable of
carrying audio frequencies of 300 to 3000 cps can be used as a trans-
mission path for the tones and binary codes. DC continuity is not

required.

Function Selection

Pressing one of the function pushbuttons at the Console loads a
unique code into the shift register and turns on the status light
above the pushbutton. For example, pressing the R-Fl pushbutton loads
binary code 1 - 0 - 0 - 0 - 1 into the register. At the same time,

a 3000-cps tone is applied to the transmission path for a minimum of
50 milliseconds to mute the station receiver, removing all audio on
the line from the receiver.

Releasing the pushbutton applies a 2500-cps gating tone to the

transmission path for approximately 100 milliseconds to release a
hold gate at the station decoder panel. After the gating tone, a

18



CIRCUIT ANALYSIS LBI-3800

2000-cps carrier tone is fed out for approximately 40 milliseconds,
and this is followed by the binary tone code. The binary codes are
generated by frequency-shifting the 2000-cps carrier from 1500 cps
(representing a "1"), to 2500 cps (representing a '"0").

° The code is fed to the base station to switch the station to the
R-F1 receiver, and to all parallel Consoles equipped with the decode
function to switch on the status light over the R-F1 pushbutton.
Refer to Figure 21 for a tone and code sequence diagram.

90 MS
5-BIT CODE

125 MS MIN + 100 MS 40 MS

TONE KEYING GATING TONE CARRIER
50 MS MIN TONE
TONE KEYING

gt — O = O =
2.5KC—

2 KC— _\—rl—m_r]—lr_
1.5KC—

TIME

3KC—

TONE FREQUENCY

RC-1530

Figure 21 - Tone Sequence Waveform

Transmitter Keying

Pressing the microphone button at the Console applies a 3000-cps
coded tone to the transmission path. The tone is coded by switching
it on for 60 milliseconds, switching it OFF for 60 milliseconds and
switching it ON again for the duration of the transmission. Using
a coded keying tone prevents the transmitter from being keyed by the
3000-cps receiver muting tone that is sent out each time a function
selection pushbutton is pressed.

At the station, the 3000-cps tone is detected and the resultant
DC voltage energizes a relay to key the transmitter. The transmitter
remains keyed as long as the 3000-cps tone is received at the station.

DC/TONE CONTROL

In Radio Control Base Station applications, a DC control voltage
keys the Control Station, and a coded 3-KC tone keys the Repeater
Base Station transmitter (see Figure 22). A telephone pair with DC
continuity is required between the Console(s) and the Control Station.
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Function Selection

Pressing one of the function pushbuttons at the Console applies
6 milliamps DC and a 3000-cps tone to the telephone pair, turns ON
the status light above the pushbutton, and loads a unique code into
the shift register. For example, pressing the R-Fl1 pushbutton loads
binary code 1 - 0 - 0 - 0 - 1 into the register. The 6 milliamps
keys the Control Station transmitter and the 3000-cps tone is trans-
mitted for a minimum of 125 milliseconds to mute the Repeater Base
Station receiver.

Releasing the pushbutton applies a 2500-cps gating tone for
approximately 100 milliseconds to unlock a hold gate at the Repeater
Base Station decoder panel. After the gating tone, a 2000-cps carrier
tone is fed out for approximately 40 milliseconds, and this is followed
by the binary tone code (see Figure 21). The code is coupled through
the repeater panel on the Repeater Station to the Repeater Base Sta-
tion where it switches the station to the R-F1 receiver. The code
is also fed to all parallel Consoles where it switches ON the status
light over the R-Fl pushbutton.

TONE CODE
3KC TONE

[ DECODER |
DC CONTROL PANEL
AND 4KCI7A10
] ——
[[ID [D [C—)|3c TonE oR ToNE CODE [FEwOTE COnTRoL REPEATER
DID m 0000 << PANEL 4KCISATO

REMOTE CONSOLE

NTR REPEATER REPEATER
ST RN BASE STATION "831#‘

RC-1822

Figure 22 - Typical Radio Control Base Station System

Transmitter Keying

Pressing the microphone button at the Console applies 6 milli-
amps and a coded 3000-cps tone to the telephone pair. The tone is
coded by switching it on for 100 milliseconds, switching it OFF for
100 milliseconds and switching it on again for the duration of the
transmission. The coded keying tone prevents the transmitter from
being keyed by the 3000-cps receiver muting tone that is transmitted
each time a function pushbutton is pressed.
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AUDIO BOARD A801

Audio Board A801 consists of microphone preamp Ql, compressor-
amplifiers Q2 through Q7, relay K1 and audio PA Q8. A second audio
PA (Q801) is mounted in a heatsink on the Console chassis. The board
operates as a code and mike-to-line amplifier in the transmit or
intercom mode, and as a line-to-speaker amplifier in the receive mode.
A block diagram of the audio board is shown in Figure 23,
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Figure 23 - Audio Board Block Diagram

TRANSMIT MODE

Keying the microphone energizes relay K1, muting the loudspeaker
and applying the 3000-cps tone to compound-connected audio PA tran-
sistors Q8 and Q801. The tone is coupled through line matching trans-
former T802 to the audio pair for keying the transmitter. Audio from
common emitter preamp, Ql, is then coupled through MIKE GAIN control,
RS, to compressor-amplifier stages Q2 through Q7. The output of the
compressor-amplifier is fed to a low-pass filter (FL1) on the under
side of the main chassis where any components over 2750 cps in the
voice frequency are attenuated to prevent voice falsing. The filter
output is amplified and fed back to the audio board where it is
connected by the relay through LINE OUTPUT control, R28, to the audio
PA stage. The output of the audio PA is coupled through T802 to the
audio pair,.

Pressing one of the function pushbuttons also energizes relay K1,
applying the 3000-cps receiver muting tone to the audio pair to re-
move any audio on the line from the station receiver. Releasing the
pushbutton applies the tone code to the compressor amplifier stages,
through the low-pass filter to the audio PA stage, and then through
T802 to the audio pair.
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In DC tone control applications, keying the transmitter or press-
ing one of the pushbuttons also applies 6 milliamps to control pair
(TB801-5 and -6).

RECEIVE MODE

Incoming audio signals are coupled through line-matching trans-
former T802 to the audio board through J17, through the normally
closed relay contact to LINE INPUT control R7 and then to the compressor-
amplifier. The output of the compressor-amplifier is fed through low-
pass filter FL1 and then connected by the relay through VOLUME control
R801 to the audio PA. The audio output is connected through an output
transformer (T803) to the speaker high lead by means of jumpers on
TB801.

An incoming code from a parallel Console is connected from J17 on
the audio board to the Encoder/Decoder circuitry where it turns ON
one of the status lights. The code is also heard in the speaker,
giving the dispatcher an audible indication that a function was changed.

COMPRESSOR-AMPLIFIER

The compressor-amplifier circuit consists of gain control stage
Q2, high gain audio amplifiers Q3 through Q6, and DC amplifier Q7.

When a code or voice signal is applied to the compressor-amplifier,
resistor Q9 and the AC impedance of transistor Q2 act as a voltage
divider for the AC input signal. The output of Q2 is amplified by a
four stage, direct-coupled amplifier (Q3 through Q6). Both AC and DC
feedback in the amplifier circuit provides for extremely stable
operation.

One portion of the amplified output is fed through line output
control R28 to the audio PA stage. The remaining portion is rectified
by detector CR1l, filtered by C8 and amplified by DC current amplifier
Q7. This DC output is fed back to the base of gain control transistor

Q2.

The amount of DC feedback to the gain control stage determines
the AC impedance of Q2. When the input level rises, the AC amplifier
output starts to increase. The output is detected, amplified, and fed
back to the base Q2. The increase in feedback reduces the AC impedance
of Q2 which decreases the audio voltage to the AC amplifier, keeping
the amplifier output constant.

When the audio input decreases, the output of the AC amplifier
starts to decrease, reducing the feedback to Q2. This raises the AC
impedance of Q2 and increases the audio voltage to the AC amplifier,
keeping the amplifier output constant.
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POWER SUPPLY AND REGULATOR BOARD

POWER SUPPLY

Turning OFF-ON switch S801 to the ON position applies 117-volts
AC to the primary of power transformer T801. The primary is fused
by F801l. Two rectifier circuits in the secondary of T801 provide
operating voltages for the Console, and a DC control voltage for DC
control applications.

Full-wave rectifiers CR805 and CR806 provide a regulated and an
unregulated output to operate the status lights, audio relay K1, and
supplies voltage for the Audio Amplifier collectors and Regulator
Board Al. The regulated output supplies the AC and DC amplifiers,

Mic Preamplifier, and base bias for the Audio Amplifier. Bias Adjust
potentiometer R30 is set at the factory for 0.65 volts (measured across
R34) and will normally require no further adjustment. The voltage
regulator circuit consists of C804, R804 and zener diode VR80l.

The control current for DC control is supplied by full-wave
bridge rectifiers CR801 through CR804. R806 is a bleeder resistor
for filter capacitor C801. The output is taken from TB806-3, and
connected through a jumper on TB803 to the control pair.

REGULATOR BOARD Al

The regulator board provides two regulated operating voltages for
the Encode/Decode circuits, as well as push-to-talk, function selection
and audio relay keying circuits.

13.5 Volt Supply

A +18 volts DC is fed from the power supply through fuse F1 to
the collectors of compound-connected transistors Q2 and Q4. The
transistors operate as a series regulator for the 13.5-volt supply.
Zener diode VR1 and diodes CR4 and CR5 provide a reference voltage
for the base of Q4. The 13.5-volt output connections are made to
Holes 5 through 11.

-5.4 Volt Supply

AC voltage is taken from a tap on the secondary of T801l. The
AC is rectified by CR1l, filtered by Cl, R5 and C2 to provide a -5.4
volts bias voltage. Zener diode VR2 regulates the output voltage.
Output connections are made to Holes 27 through 33.

Keying Circuits (Figure 24)

Pressing the Push-To-Talk (PTT) button forward biases diode CR2,
energizing audio relay Kl1. It also turns ON a gating circuit on the
3-KC Keying Board which switches on the 3-KC oscillator, and the tone
is applied to the audio pair.
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Figure 24 - Regulator Board Keying Circuits

Pressing one of the function pushbutton switches the encode/decode
bistable on the Logic Board to the encode position, causing the relay
driver stage to conduct. This energizes relay K1, applying the tones
and code to the audio pair.

In DC control systems, transistors Ql and Q3 are added. Pressing
the PTT or function pushbutton forward biases diode CR3, turning ON
Ql. This turns ON Q3, completing the ground path for the DC control
current, so current will flow in the control pair.

ENCODE/DECODE FUNCTIONS

The Remote Control Console may be equipped to perform both the
encode and decode function (for systems with parallel Consoles), or
the encode function only. The encode circuitry changes the information
from the pushbuttons to a binary code, and the decode circuitry
changes a binary code to a DC voltage to turn on a status light. A
brief description of each circuit board in the Encode/Decode assembly
and its function is listed in the following chart (Figure 25).
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CIRCUIT BOARD
(Schematic Diagram)

Logic Board
A2
(19R620770)

FUNCTION

M

AEncpde{Decpdeﬂ

CIRCUIT DESCRIPTION

Encode: contains the encode
matrix, 5-bit shift register,
pulse mixer, "AND" gate/drivers,
50-cps clock and manual memory
set diodes.

Decode: includes the decode
matrix, 5-bit shift register,
memory drivers, pulse delay and
gating circuits.

Tone Oscillator
A3
(19C311092)

Encode Only

Contains the 1500, 2000, and
2500-cps oscillators for gener-
ating the frequency-shift binary
tone codes and the 2500-cps hold
gate tone.

3-KC Oscillator
A6
(19B205507)

Encode Only

Contains 3-KC oscillator circuit
for tone keying and amplifier/
filter stages for the filtered
voice.

3-KC Keying
A8
(19C311194)

Encode Only

Contains the timing circuits for
the 3-KC oscillator, and hold-
off gating circuits for the tone
oscillator board.

Memory Board Encode/Decode| Contains an encode gate, memory
A5 flip-flops and decode gate to
(19R620766) turn the light driver stages ON

and OFF.
Light Driver Encode/Decode| Contains transistor switches to
A4 control status lights.
(19B205500)

Tone Discriminator
A7
(19D402729)

Decode Only

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

Figure

25 - Encode/Decode Function Chart
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ENCODE FUNCTION (Figure 26)

The encode function consists of two different series of events.

The first series of events is initiated when the function selection
pushbutton is pressed. The second series is initiated when the push-
button is released. _ N } .

Pushbutton Pressed

Pressing the pushbutton loads a binary code into the shift

register, turns ON one of the status lights, and initiates a timing
cycle.

1,

Loading the Shift Register: Before a code can be loaded in, all
of the flip-flops in the shift register are set in the "0" state.
Pressing a pushbutton grounds one of the encode matrix lines,
turning on those transistors in the flip-flop that have a matrix
diode in their collector circuit. Turning on the significant
transistor switches the flip-flop to the "1" state.

Turning ON a Status Light: Pressing the R-Fl pushbutton applies

a ground through Manual Memory Set diode CR179 (on Logic Board A2)
to output jack J25. The ground is connected to input jack J4 on
Memory Board AS5.

The Memory Board contains two, four or eight flip-flops for
four, eight or twelve remote 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
interlocked functions (only one of the four functions ON at a
time), for groups of two interlocked functions (only one transis-
tor ON in each pair), or for a combination of two and four inter-
locked functions.

The ground at J4 (from the pushbutton) forward biases diodes
CR2 and CR6, turning ON transistors Q2 and Q3, which turns OFF
Ql and Q4. The 13.4-volts DC at the collector of the OFF tran-
sistors reverse biases diodes CR26 and CR30 so that the potential
at output jack J16 rises to 13.4 volts. J16 will remain at 13.4
volts as long as Ql and Q4 are OFF. Output jacks J17, J18 and J19
are held at ground potential by the ON transistors.

Output jack J16 is connected to J3 on Light Driver Board A4,
and to the base of DC switch @. The positive voltage turns ON
Q3 which completes a ground path for one of the status lights,
turning it on.

Initiating the Timing Cycle: Grounding one of the matrix lines
(on Logic Board A2) simultaneously supplies a ground for the
Encode/Decode Bistable, the 2500-cps "AND'" Gate/Driver and the
3-KC Keying jack J37. The ground also forward biases diodes
CR118, CR117 and CR116, switching the Encode/Decode Bistable to
the Encode state (Q32 ON and Q31 OFF), discharging capacitor C39
and holding off the 50-cps Clock (Q33 and Q34).
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With Q31 OFF, the 13.4 volts at its collector back biases
CR114 which turns ON Relay Drivers Q29 and Q30, providing a
ground path to energize audio relay A801-K1l. Turning Q32 ON
grounds the base of PNP transistor Ql1 in the Encode/Decode Hold
stage through zener diode VR3, turning the transistor ON. The
positive collector output of Ql1 turns ON Q13 in the 0/1 load
stage (which turns off Ql4) so that only zeros can be loaded into
the shift register. The ground at the collector of Q32 also
turns OFF the decode Delay input (Q3), forward biases Read Gate
diodes CR14 through CR25 to disable the Decode Matrix, and removes
the "0" hold on the shift register by turning off Reset Gate Q9.

Diodes CR106 and CR105 are also forward biased by the ground,
holding off the 2500-cps Driver Q25. Forward biasing CR106 also
discharges capacitor C35.

The ground at J37 is connected to J10 on 3-KC Keying Board
A8. Grounding J10 switches the '"one-shot' multivibrator (Schmitt
Trigger) by turning Q6 OFF and Q7 ON. Q7 will remain ON for the
time determined by the R-C time constant of R20 and C12/C13, or
as long as the pushbutton remains pressed in. As long as Q7 is
ON, diodes CR10 and CR1l1l are forward biased to hold off the
2500-cps Driver on Logic Board A2 and the 2000-cps and 2500-cps
oscillators on Tone Oscillator Board A3. Switching the 'one shot"
or pressing the pushbutton also forward biases CR7, applying a
ground to J8 on the 3-KC oscillator Board A6. This starts the
3-KC oscillator (Ql and Q2), and the 3000-cps tone is applied to
emitter-follower Q3 and coupled through 3-KC Level Adjust R8 to
the PA input on Audio Board A801. Potentiometer R8 is the only
control in the Encode/Decode assembly that requires adjustment.
The control should be set to provide a 3-KC output of approximately
300 millivolts at the station remote control panel.

The R-C time constant of the '"one-shot'" multivibrator on the
3-KC keying board keeps Q7 on for a minimum of 40 milliseconds in
tone control applications, and 100 milliseconds in DC/Tone Control
applications. This assures a specific receiver muting tone out-
put regardless of the length of time the pushbutton is pressed.

It also keeps the 2000 and 2500-cps oscillators disabled until
the pushbutton is released and Q7 switches back to its normally
off state.

Pushbutton Released

Releasing the pushbutton causes the 2500-cps and 2000-cps tone
to be sent out, starts the 50-cps clock to shift the code out of the
shift register, and resets the circuits after the code is shifted out.
Figure 27 shows the encode waveforms on Logic Board A2 for the
code 1 - 0-0-0-1.

28



OFF
- ENCO/DECO
: Q3

ON

CHG
Cc35

DISCHG

CHG
Cc39

DISCHG

CLOCK  OFF
Q34

PULSE MIXER
Q47
Ql2 ON

OFF
FLIP- FLOP 5
Q24

ON

OFF
2500 CPS
J7

| ON

|
I

. OFF
1500 CP$
Je

ON

ON

Figure 27 - Encode Waveforms For Logic Board A2

CIRCUIT ANALYSIS

PUSHBUTTON
l RELEASED

LBI-3800

-

=

-

RC-1535

29



LBI-3800 CIRCUIT ANALYSIS

1‘

30

2500 and 2000-cps Tone Output: Releasing the pushbutton removes
the ground from the 3-KC keying jack (J37) and from the 2500 cps
"AND" Gate/Driver on Logic Board A2. Removing the ground at J37
releases the hold on the 2000-cps and 2500-cps oscillators on

Tone Oscillator Board A3, and turns off the 3000-cps oscillator.

The 2500-cps '"AND" Gate/Driver (Q25) remains off for a
time determined by the R-C time constant of C35, R93 and R95.
With Q25 OFF, the positive voltage at J7 is applied to J3 on
Tone Oscillator Board A3 through a tie point on the 3-KC Keying
Board. A positive voltage at J3 reverse biases CR5 and the
2500-cps output is coupled through CR3 and CR4 to the base of
tone amplifier Q8. The tone is amplified, filtered and connected
to the compressor amplifier input on Audio Board A801.

After approximately 100 milliseconds, capacitor C35 charges
sufficiently to back bias CR105, turning Q25 on again. Both
"AND'" Gate Drivers (Q25 and Q27) are now ON and their collectors
are at ground potential. This ground is applied from J7 and J8
on the Logic Board to J3 and J5 on the Tone Oscillator Board,
grounding the output of the 1500-cps and 2500-cps oscillators.
The output of the 2000-cps oscillator is applied to the tone
amplifier and filter, and connected to the compressor amplifier
input on A801.

Whenever "AND'" Gate Drivers Q25 or Q27 are turned OFF,
diodes CR15 or CR16 on Tone Oscillator A3 conduct, turning on
transistor Q5. This grounds the 2000-cps output, permitting the
2500 cps or 1500 cps oscillator output to be transmitted.

Starting the 50-cps Clock: Removing the ground on Logic Board

A2 removes the forward bias on CR116, CR117 and CR118 which
releases the hold on the 50-cps Clock (Q33 and Q34). The clock
will remain OFF until capacitor C39 charges through R109 and

R11l1l and reaches a level sufficient to back-bias CR118. A
charging time of 140 milliseconds allows the 2500-cps and 2000-cps
tones to be transmitted. After C39 charges, the ground on the
base of Q33 is removed, turning Q33 ON and Q34 OFF.

When turned OFF, the positive collector voltage of Q34 is
fed to the base of PNP transistor Q47, turning it OFF. This
turns Q12 OFF and a positive voltage at the collector of Ql2
allows shift register trigger capacitors C1l5 through C34 to
charge. The positive voltage at the collector of C34 is also
applied to "AND" Gate diodes CR109 and CR113. With the Encode/
Decode Bistable in the encode state (Q31 OFF), a positive voltage
is applied to "AND" Gate diodes CR108 and CR1lll, Figure 28 is a
simplified diagram showing the circuits used in shifting the
code out of the register.
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Figure 28 - Shifting the Code Out of the Register

The flip-flop shown in the figure is loaded with a "1"
(Q23 ON, Q24 OFF). The instant clock transistor Q34 turns OFF,
all of the 1500-cps "AND" Gate diodes are back-biased, and 13.4
volts is applied to the base of the 1500-cps Driver Q25, turning
it ON. This turns off Driver Q26 and the 13.4 volts at the
collector keys the 1500-cps oscillator.

When the last flip-flop is loaded with a "0" (Q23 OFF and
Q24 ON), the 2500-cps "AND'" Gate diode are back biased. This
turns on 2500-cps Driver Q27 and turns OFF Q28, and the 13.4-volt
output keys the 2500-cps oscillator.

On the next cycle, of the 50-cps Clock, Q33 turns OFF and
Q34 turns ON. The ground on the collector of Q34 turns ON the
PNP transistor Q47 which turns ON Ql12. This momentarily grounds
the pulse line causing the trigger capacitors to charge in the
opposite direction, shifting the code one position to the right.
As the 50-cps Clock continues to run, the code is shifted out of
the register to key the 1500-cps or 2500~-cps oscillator.

Resetting Circuits: As the code is shifted out of the register,
zeros are fed in from the 0/1 Load circuit. After all of the
code has been shifted out, the shift register flip-flops are all
in the "0" state (all odd numbered transistors OFF, and all even
numbered transistors ON). The collectors of all the OFF transis-
tors are at 13.4 volts, which back-biases the zero detector "AND"

‘Gate diodes (CR134, CR147, CR154, CR161, and CR170). This

removes the ground from the base of Zero Detector Ql0, turning
it ON. The ground at the collector of Q10 turns OFF "AND" Gate
Drivers Q26 and Q28 which turns ON Q25 and Q27 and grounds the
output of the 2500-cps and 1500-cps oscillators on Tone Oscillator
Board A3. The ground is also applied to the collector of Q31 in
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the Encode/Decode Bistable, turning it ON and turning OFF Q32.
With Q31 ON, the base of Q33 in the 50-cps Clock is grounded
through CR115, disabling the clock.

Through Q32 OFF applies 13.4 volts to the base of PNP tran-
sistor Ql1l, turning it OFF and turning OFF Q13 in the 0/1 Load
circuit. The 13.4 volts also turns ON Q3 in the decode input
circuit, back-biases the Read Gate diodes to set up the Decode
Matrix, and turns on Reset Gate transistor Q9 to restore the
"0" hold on the shift register.

DECODE FUNCTION (Figure 29)

Tone Discriminator A7

The incoming tone and code from a parallel Console is connected
from Audio Board A801 to tone input jack J1 on the Tone Discriminator
where it is coupled through a limiter circuit (CR9, CR10 and R34) to
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 Ql3.

Discriminator transformer T1 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 C3. The positive
voltage at the emitter of Q3 back biases CR1l and turns ON Q5. 1In 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'" mulitvibrator (Schmitt Trigger) and turning
Q5 ON turns Q7 OFF. The 2500-cps tone pulses have been converted to
a single positive pulse at the collector of Q7. Figure 30 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 CRS.
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 Ql10. Turning Ql0 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 Q12 ON and Q11 OFF). With Ql1 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 Ql2 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/Cl2 prevents a noise pulse from triggering the ''one-shot".

With the code 1 - 0 - 0 = 0 - 1 applied to the Tone Discriminator,
a 10-millisecond, 1500-cps tone burst from Tl-pin 5 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.
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Following the 1500-cps tone, a 2500-cps tone burst from Tl-pin 3
is applied to Q3, Q4 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 wherever 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 Q14 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 line.
Refer to Figure 31 for the Logic Board Decode waveforms for the code
1-0-0-0-1.

Pulse shaper Q1 is normally OFF, keeping Cl discharged through
CR2. The first clock pulse applied to the base of Ql turns the tran-
sistor 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 Q12 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 CR4 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. How-
ever, 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'" re-
leases. 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
direction 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 to switch ON one of the status lights. After 30 milli-
seconds, the "one-shot' switches back to its original state (Q7 and
Q8 OFF). Q9 turns ON and switches the shift register back to the
"Q" state.

3-KC KEYING

Pressing the Push-To-Talk button grounds J4 on 3-KC Keying Board
A8. This forward biases CR4, grounding the junction of C5 and C6.
The capacitors start charging through CR2 and CR6. This switches
the two "one-shots'" by turning OFF Ql and Q4 and turning ON Q2 and
Q5. Turning ON Q2 forward biases CR3, applying a ground to J5 to key
the 3000-cps oscillator. Q2 remains ON for a minimum of 60 milli-
seconds the '"one-shot" switches back to its normal state (Ql OFF and
Q2 ON). Turning OFF Q2 removes the ground at J5 and turns OFF the
3-KC oscillator. The 3-KC keying waveforms are shown in Figure 32.

PTT
PRESSED PTT
RELEASED

je—e60 Ms —3|
OFF ———
Q2
ON
k 120 Ms >|
OFF ——
Q5
ON
OFF
Q3
ON ———
+ —
3 KC KEYING
J5
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Figure 32 - 3-KC Keying Waveforms

37



LBI-3800 CIRCUIT ANALYSIS

Turning Q5 ON applies a ground to the base of Q3 holding it OFF.
Q5 remains ON for a minimum of 120 milliseconds before switching back
to its normal state (Q4 ON and Q5 OFF). When Q5 turns OFF, its col-
lector goes positive and turns ON Q3. This forward biases CR13,
applying a ground to J5 to again key the 3000-cps oscillator. Q3
remains ON (keying the 3-KC oscillator) until the Push-To-Talk switch
is released.

OPTIONS
VU AND COMPRESSION METER

The VU meter or compression meter enables the operator to check
the line level of the Transistorized Control Console in the transmit,
intercom or receive mode.

The VU meter is calibrated to indicate the line levels in volume
units. With a line level of +8 VU (+18 dbm), the meter reads "0 VU".
Levels lower than 8 VU are indicated by negative VU readings, and
levels higher than 8 VU are indicated by positive VU readings. If the
Transmitter MOD ADJUST is set so that a line level of 8 VU produces
maximum system deviation, the lower scale on the meter will indicate
percentage of full modulation being produced. The meter can be
adjusted to read "0 VU" with a line level of +4 VU by removing R4 and
jumpering TBl-1l and TB1l-5.

The dial of the compression meter is not numerically calibrated.
The line levels are indicated by red and green areas. The threshold
of compression is marked by the line hetween the red and green areas.
A meter reading in the red area indicates under-compression, while a
reading anywhere in the green area indicates a proper output level
(within 1 db of normal).

CLOCKS

A 12-hour or a 24-hour electric clock is available for mounting
on the Transistorized Control Console. The clocks are connected so
that they operate with the power switch ON or OFF. In the event of
a power failure, the clocks can be set by removing the top cover of
the Console and turning the indicator wheels in either direction until
the correct time shows in the window.

INTERCOM SWITCH KIT

The Intercom Switch Kit permits communication between paralleled
Control Consqles without keying the transmitter. It also permits
inter-communication between the Control Console and the base station
when the Remote Control Panel (16Al11) has been equipped with the
intercom accessory.
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Placing the INTERCOM-TRANSMIT in the INTERCOM position energizes
audio relay K1, switching the board to the transmit mode. It also
disables the transmit light and opens the control current path in
DC control systems.

It is not necessary to operate the microphone Push—To-Talk Switch
in either the TRANSMIT or INTERCOM position.

TONE ALERT OSCILLATOR

The Tone Alert Oscillator accessory is used by the dispatcher to
transmit an alerting tone to call attention to messages of more than
usual importance. The accessory consists of a tone board, pushbutton
switch (marked tone), and indicator light. The Tone Oscillator in-
cludes a multivibrator circuit and a two-section R-C filter.

Pressing the Tone Alert pushbutton applies 13.5 volts to the
tone oscillator, switches audio relay K1 to the transmit mode, keys
the transmitter and lights the red transmit light DS802. It also
turns ON the indicator light above the pushbutton at the local con-
sole only. The nominal 1000-cps output of the tone oscillator board
is connected to J6 and J7 on Audio Board A801, fed to the audio pair
and is then transmitted by the station.

HANDSET AND HOOKSWITCH

Handset Model 4EM26A10 can be used in place of Desk Mike
4EM28A10. When the Handset is on hook, audio is connected through
the Hookswitch to the loudspeaker of the Control Console. Taking
the Handset off hook mutes the speaker and applies audio to the
Handset earpiece.

TONE JACK (Option 5003)

Tone Option jack J1 (mounted on the chassis next to the micro-
phone jack) provides a connection for plugging in a Type 90 or
Type 99 Decoder. The Decoders may be equipped with a CALL light,
buzzer or external alarm to notify the operator of an incoming call,.
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MAINTENANCE

DISASSEMBLY

To gain access to the Encode/Decode assembly and main chassis,
loosen the two captive knurled knobs at the back of the Console and
1ift off the top cover. Then spring open the retaining clips on the
top of the Encode/Decode assembly and lift up the assembly cover,

To gain access to the Regulator board, 3-KC filter and components
on the underside of the chassis, first remove all power to the Console.
Next, remove the four Phillips-head screws holding the chassis to the
frame, and tilt the chassis up towards the front of the console.

TROUBLESHOOTING

The following troubleshooting procedures are included for servic-
ing the Console (refer to the Table of Contents).

e For Audio Board: a list of possible symptoms and suggested
corrective action.

e For Encode/Decode circuits: DC voltage checks and encode/
decode waveforms.

e For Power Supply and Regulator Board: supply voItage readings
on the Schematic Diagram.
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COMPLETE ADJUSTMENT PROCEDURE

LINE OUTPUT

The Control Console was set at the factory for a line output of 6-volts RMS (+18 dbm).
This level may be reduced when required by local telephone company regulations, or when-
ever line losses and noise pickup permit an adequate signal-to-noise ratio.

PROCEDURE :

1. Connect an AC-VTVM across the audio pair (TB80l1-1 and TB801-2). Use a 0.5-mfd capac-
itor in series with the meter if a DC voltage is simplexed line-to-line.

2. Tune MIC GAIN control R5 fully clockwise (from the rear of the Console).
3. Apply a 1000-cps, 30-millivolt signal to pins 1 (GRD) and 2 of Mike Jack J801.

4. Adjust LINE OUTPUT control R28 for 6-volts RMS (or as required by local regulations).

MIC GAIN
The MIC GAIN control (R5) was set at the factory according to the type microphone
ordered with the Console. Setting this control for excessive compression will accent
background noise during pauses in transmission.

PROCEDURE A:

1. Key the microphone and talk into the mike from a normal distance (12 to 15 inches for
the Desk or Boom mike, or across the face of the Military mike).

2. Adjust MIC GAIN control R5 for the threshold of compression as indicated by the line
between the red and green areas on the Compression Meter, or by a reading of 0.4-volt
DC on a 20,000 ohm-per-volt meter connected from A801-J19 to ground.

PROCEDURE B:

1. Apply a 1000-cps signal to pins 1 (GRD) and 2 of Mike Jack J801 at the level in-
dicated in the following chart.

For Microphone Type: Set Input Level For:

EM-28-A (Desk Mike) 12 millivolts

EM-25-A (Military Mike)
or 60 millivolts
EM-26-A (Handset)

EM-13-A (Boom Mike) 6 millivolts

2. Adjust MIC GAIN control R5 for threshold of compression as indicated by the
Compression Meter, or by a reading of 0.4-volt DC on a 20,000 ohm-per-volt meter
connected from A801-J19 to ground.

LINE INPUT

The LINE INPUT control was adjusted at the factory for an input of 180-millivolts
RMS (-12 dbm) for threshold of compression. Setting the control for excessive com-
pression will accent background and line noise during pauses in transmission.

PROCEDURE :

1. Apply a 1000-cps signal to the audio pair from the source with the largest line loss
(this may be the base station or another Console). Adjust the audio generator to
produce +18 dbm on the audio pair (or less when required by local regulations).

2. Adjust LINE INPUT control R7 for threshold of compression as indicated by the
Compression Meter, or by a reading of 0.4-volt DC on a 20,000 ohm-per-volt meter
connected from A801-J19 to ground.

ENCODE/DECODE ASSEMBLY

AUDIO BOARD (SHOWN LIFTED UP)
& JI9 A80I ( : l_nmgagnmnc

RS ® (COMPONENT SIDE ) )

LBI-3800

|_~3KC TONE LEVEL
CONTROL

\I\‘ ORZB R7 I
LINE
I OUTPUT INBUE l
R5
asot gl
UNSCREW KNURLED KNOBS 1 mic
T0 REMOVE TOP COVER | _l rtda JAGK
o (1734800
78001, D@ QO QO CEHPE | Feono (T ])
[/ \ ANAY $801
/ \ 117 VAC
AUDIO LINE_  CONTROL
PAIR SPLIT  PAIR REAR VIEW (RC-1529)

3-KC TONE LEVEL

Turn the power OFF. Next, slip off the two retaining clips on each side of the
hinged Encoder/Decoder assembly and swing open the top section.

Turn the power ON. Then key the microphone and adjust 3-KC Tone Level control R8
for reading of 300 millivolts at TB701-1 and -2 of station remote control panel
Model 4KC16A10.

ACCESSORIES

CLOCK ACCESSORY

To set the clock, turn the power OFF and remove the top cover. Then turn the indicator

wheels in either direction until the correct time shows in the window.

TONE JACK (Option 5003)

Turn the power OFF., Then remove the top cover and connect the tone option plug to the

mike jack next to mike jack J801 on the Console Chassis.

HANDSET HOOKSWITCH (Option 5002)

1.

2.

Turn the power OFF. Then remove and discard link connectors between TB801-7 & -8
and TB801-8 & -9.

Connect Hookswitch leads as follows:
Green-White lead to TB801-7; Brown-Green lead to TB801-8; White-Blue-Red lead
to TB801-9; and White-Red-Black lead to TB801-10.

ADJUSTMENT PROCEDURE
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2 FREQ TRANSMIT -1 FREQ RECEIVE

19A122450-Gl - -
T0
A4-J2
> A4-93l
BR —> A4-u8
CODE
W-BL-0 > A2-J13 {I0001)
BK , TB803-8
“ (GRD)
— W-R > A2-J16 (10101

| FREQ TRANSMIT-2 FREQ RECEIVE
19A122450-G2

W-R-BL > Ad-J2

w-R > A4-31

R —> Ad-8

CODE

W-BL-0 > A2-J13 (10001
K , TB803-8

BK_ 2 (GRD)

W-R A2-J16 (10101)

2 FREQ TRANSMIT-2 FREQ RECEIVE

—  19A122450-G3 —
To

T-FI A4-J4
W-R > A4-430

T-F2
BR —> A4-J6

-BL- CODE

W-8L-0 > A2-J14 (i0010)

:> BK —> TBE03-8

IT-FZl--l
o w-R > A2-J15 (10011)

R-FI W-R-BL > A4-J2
W-R —> A4-J3I
R-F2
B8R A4-J8
o CODE
10 W-BL-0 > A2-43 (10001
-m— K . TB803-8
z) 8K (GRD)
{cﬁ W-R > A2-Ji6 (10101
RC-I1514

R-FI

IFREQ TRANSMIT—2 FREQ RECEIVE
I9A122450~- G2

WITH CHANNEL GUARD

" I9AI22450-G8

T0
A4-J2

> A4-J3I

> A4-J8

CODE
> A2-9i3 (10001)

5 78803-8
2 (GRD)

O—

c6

-> A2-JI16 (10101)

> A4-04

> A4-J30

CODE
> A2-JI4  (10010)

> A4-J6

E

[ren)-|

> TB803-7

A2-J15 (10011)

2 FREQ TRANSMIT-2 FREQ RECEIVE
19A122450-G3

WITH CHANNEL GUARD

~19A122450-G

T0
> A4-Ji0

> A4-J29

A4-Ji6

CODE
—> A2-JI7 (10110)

5 TB803-8

(GRD)

> A2-J20 (11010)

> A4-J2
> A4-J3I
> A4-J4
CODE
> A2-JI13 (10001)
- TB803-8
(GRD)
> A2-Ji14 (10010)
> A4-Ji2
> A4-J30
A4-J14
CODE
> A2-J18 (10H1)

K TB8803-7
Zj > (GRD)

> A2-J19 (11001)

3 FREQ TRANSMIT -3 FREQ RECEIVE
I9A122450-G4

4 FREQ TRANSMIT -4 FREQ RECEIVE

| FREQ TRANSMIT-2 RECEIVERS (OR SLM)
19A122450-G6

T0
A4-J2

—> A4-J3l

> A4-J4

A4-J6

—> A4-J30

A4-J8

CODE
A2-913 (10001)

19A122450-G5
TRANSMIT o o " RECEIVE
I0 -
T-FI W-R-BL. > A4-JI0 R-FI W-R-BL
W-R > A4-J29 w-R
T-F2 HeF2
BR > A4-J12 BR >
T-F3 W-R-BL > Ad-JI4
w-R —> A4-J28
B8R —> A4-J16
CODE _
A2-017 (10110) o W-BL-0
TB803® "| _BK

(GRD)

A2-418 (10111) --{; W-R

A2-J14 (10010)

o W-G-Y > A2-J19 (11001)
-15 -1;

> A2-JI15 (10011)

--l A2-420 (11010) m-‘l

- w-v
PRESENT IN 3 FREQ) (42 ncs ONLY) ONOT PRESENT IN 3

CHANNEL GUARD
(FOR 3 OR 4 FREQ OPERATION)

19A122450-G8
10
c6 Ad-Ji8
> A4-g27
MON

BR > A4-J20
- CODE
o W-BL=0 > A2-J21 (11011)

|c ) I--{
:> BK > TBBO3-7
-m ‘Ic W-R > A2-J22 (11101)

——3 A2-Ji6 (10101)
FREQ) ™ (4 FREQ ONLY)

-BL- CODE
W-BL-0 > A2-J13 (10001)
BK T8803-8

> " (GRD)
W-R > A2-J14 (10010}
W-G-Y > A2-15 (10011

LBI-3800

2 FREQ TRANSMIT -2 RECEIVERS (OR SLM)

RECEIVE —
T0
W-R-BL > A4-J2
w-R —> A4-43|
BR —> A4-a
A4-J6
—> A4-430
BR — > A4-48
e CODE
W-BL-0 A2-413 (10001)
K TB803-8
(GRD)

CHANNEL GUARD
19A122450-G8

> A2-ul4 (10010)
?5—) W-G-Y > A2-415 (10011)

(USED WITH SEARCH-LOCK MONITOR)

c6

MON

To
A4-y12

> A4-J28

> A4-JI14

CODE
> A2-J18 (10111)

. T7B8803-7
->

(GRD)

> A2-JI19 (11001)

19A122450-G7

- TRANSMIT — —

> A4-JI6

o CODE
o W-BL-0 > A2-J17 (10110)
K T8803-8
(GRD)
W-R

> A2-J20 (11010)

INTERCONNECTION DIAGRAM
PUSHBUTTONS AND STATUS LIGHTS
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LBI-3800

PARTS LIST

LBI-3812

FRONT PANEL, POWER SUPPLY, REGULATOR BOARD Al
and AUDIO BOARD A801

SYMBOL|G-E PART NO. DESCRIPTION
FRONT PANEL
PL-19D402643-Gl
-------- INDICATING DEVICES = = = = = = = =
Dngl 19C307037-P20 Lamp, incandescent: 28 v; sim to G-E 757.
an
DS802
--------- LOUDSPEAKERS = = = = = = = = =
LS801 5491260-P7 Permanent magnet, S5-inch: 3.2 ohms *10% voice
coil imp, 15 w max operating, 385 cps *15%
resonance, paper dust cap; sim to Jensen Model
P5-VAS12761,
I RESISTORS = = ~ = = = = = - -
R801 5496870-P11 Variable, carbon film: 5000 ohms $20%, 0.5 w;
sim to Mallory LC(5K).
---------- SOCKETS =~ = = = = = = = = = =
XDS801 19B209342-P2 Lampholder: sim to Leecraft 7-04-1.
XDS802 19B209342-P1 Lampholder: sim to Leecraft 7-04.
v REGULATOR BOARD
PL-19B205536-G1
e e .- CAPACITORS = = = = = = = = = =
c1 5496267~-P11 Tantalum: 68 pf +20%, 15 VDCW; sim
to Sprague Type 150D.
c2 5496267-P3 Tantalum: 150 pf +20%, 6 VDCW; sim
to Sprague Type 150D,
c3 5496267-P12 Tantalum: 150 pf *20%, 15 VDCW; sim
to Sprague Type 150D,
------- DIODES AND RECTIFIERS = = = = = = =
CR1 4037822-P1 Silicon.
CR2 19A115250-P1 Silicon.
thru
CRS
VR1 4036887-P10 Silicon, Zener.
VR2 4036887-P5 Silicon, Zener.
----------- PLUGS = = = = = = = = = = =
Pl 4029840~P2 Contact, electrical: sim to AMP 42827-2,
--------- TRANSISTORS = = = = = = = = = =
Q1 19A115300~P1 Silicon, NPN; sim to Type 2N3053,
---------- RESISTORS = = = = = = = = = =
Rl 3R77-P202J Composition: 2000 ohms 15%, 1/2 w.
de 3R77-P103K Composition: 10,000 ohms *10%, 1/2 w.
an
R3
R4 3R77-P392J Composition: 3900 ohms 15%, 1/2 w.
R5 3R77-P241K Composition: 240 ohms +10%, 1/2 w.
R6 3R77-P102K Composition: 1000 ohms $10%, 1/2 w.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,

SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION
!
mopIFICATION KITS Vv o oV - =--- TRANSISTORS = = = = = = = = = ~ cso6 5496267-P12 Tantalum: 150 pf +20%, 15 VDCW; sim TB804 7117710-P6 Phen: 6 terminals; sim to Cinch 1776, ACCESSORY KITS FUNCTION LIGHT AND SWITCH KIT
Tone Keying Kit  PL-19A122427-Gl to Sprague Type 150D, PL-19A122450-Gl ~ G8
- Ql 19A115123-P1 Silicon, NPN; sim to Type 2N2712. TB805 7775500-P28 Phen: 12 terminals.
DC/Tone Keying Kit  PL-19A122427-G2 thru T c807 19A115028-P49 Polyester: .022 uf +20%, 400 VDCW. thru COMPRESSION METER
Q7 TB807 PL-19A122250-¢9 ¢ 0 Qe===--- - = - = - SWITCHES = = = = = = = = = = =
""""""" FUSES = = = = = = = = = =~ = Q8 19A115300-P2 Silicon, NPN; sim to Type 2N3053. -~ = = = = = -~ DIODES AND RECTIFIERS = = = = ~ = = TBSOS8 7775500-P104 Phen: 2 terminals, METER ASSEMBLY s1 19B205539~G1 Push, momentary: 2 buttons, 1 form A contact;
F1 1R16-P1 ick blowing: s PL-19B205370~G2 sim to Oak 247199-130. (Used in P1-19A122450-Gl,
Dok Thorians 43g2 amD at 200 1) st to CRSOL | 1om22325-PL | Stlscon. 3,9, 7 ama ).
° R N R N RESISTORS = = = =~ = = = = = = trw | v r 1 femeee- VOLTAGE REGULATORS - - - - ~ - = =
cR8o¢4 | v *vtr - 00vr 00 Y e, ee e e e e aa METERS = = = = = = = = = = s1 19B205540-Gl Push, momentary: 4 buttons, 1 form A contact;
......... TRANSISTORS ~ = = = = = = = = « Rl 3R77-P474 Composition: 0.47 megohm +5%, 1/2 w. VR801 4036887~-P10 Silicon, Zener. sim to Oak 247200-130.
CR805 4037822-P1 Silicon. M2 19A115695-P1 Panel, DC: 1 ma mechanism, (Used in PL-19A122450-G4 - G7).
Q 19A115706-P1 Silicon, PNP; sim to Type 2N3638. 3R77-P513J Composition: 51,000 ohms 5%, 1/2 w. 3“n§o " CABLES
(Used in PL-19A122427-G2). R3 3R77-P272J Composition: 2700 obms 5%, 1/2w. 0} v G v v m——_——- - = = = RESISTORS = = = = = = = = = = B INDICATING DEVICES - - - - - — - -
Q2 19A115527-P1 Silicon, NPN. w801 4036441-P7 Cable, power: 2 conductor with 2-contact
' R4 3R77-P393J Composition: 39,000 ohms 5%, 12w,  } t  t  Jemmmmememmm-——- FUSES = = = = = = = = = = = plug, approx 7 feet long. R5 PL-19A122260-Gl | Board Assembly: variable, wirewound, 1000 ohms 19A122205-G1 Push button (T-F1).
Q3 19A115783-P1 Silicon, NPN. (Used in PL-19A122427-G2) +20%, 2 w; sim to CTS BL37463 (modified). (Used in PL-19A122450-Gl, 3, 4, 5, 7).
' ) * RS 19B209115-P7 Variable, carbon film: 100,000 ohms +20%, F801 7487942-P5 Slow blowing: 1 amp at 2560 v; sim to
.05 w; sim to CTS Type UPE-70, Bussmann MDL-2. ¢ | e e e e e a - SOCKETS = = = = = = = = = = = R6 3R77-P112J Composition: 1100 ohms 5%, 1/2 w, 19A122250~G2 Push button (T-F2).
________ - — RESISTORS = = = — = = = = = = (Used in PL-19A122450-Gl, 3, 4, 5, 7).
R6 3R77-P472K Composition: 4700 ohms +10%, 1/2 w. JACKS AND RECEPTACLES XF801 19B209005~P1 Fuseholder, post type: 15 amps at 250 v; THERMISTORS 10A122205-G3 Push button (T-F3)
= . 1000 obms +10¢ 12w vbVv Vv 0 Y ¥ ]} ==== === JACKS AND RECEPTACLES - = = = = = - sim to Littelfuse 342022, ¢} }===== ==~ THERMISTORS = = = = = = = = = = = " .
F 3RT7-PLO2K Composition: 1000 obms +10%, 1/2 w. R7 19B209115-P6 Variable, carbon film: 25,000 ohms +20%, eriuse (Used in PL-19A122450-G4, 5).
.05 w; sim to CTS Type UPE-70. J8ol 7117934-P2 Connector, chassis: 4 female contacts; sim to RT1 5490828-P33 Rod: 2200 ohms 110%; sim to Globar Type 0325F.
__________ SOCKETS = = = = = = = = = = = Amphenol Type 91-PC4F. e m e e e - = = = = —FILTERS = = = = = = = = = = 19A122205~G4 Push button (T-F4).
RS 3R77-P361J Composition: 360 ohms +5%, 1/2 w. PERMINAL BOARDS (Used in PL-19A122450-G5).
. . FL1 PL-19C304250-Gl | Lowpass Filter. | === = -~ - - TERMINAL BOARDS - -~ - = = = = - =
XF1 7141008~P1 l;u_ggl;gscller. 5 amps at 125 v; sim to Littelfuse RO 3R77-P473K Composition: 47,000 ohms #10%, 2/2w. || | = |e~c-eceenea-- INDUCTORS = = = = = = - - - - P 19A122205~-G5 Push button (R-Fl).
* TB1 7775500-P24 Phen: 8 terminals, (Used in PL-19A122450-G2 thru G7).
R10 3R77-P103K Composition: 10,000 ohms +10%, 1/2 w. L801 19A115671-P1 Reactor: 0.21 h min, 7.5 ohms DC res max,
_________ MISCELLANEOUS = = = = = = = = = - 20 VDC operating. SPEAKER KIT 19A122205-G6 Push button (R-F2).
R11 3R77-P332J Composition: 3300 ohms +5%, 1/2 w. PL-19A122427-G3 VU METER (Used in PL-19A122450-G2 thru G7).
- PL-19A122250-G10
19B205534~P1 Heat sink. (Used with Q2 and Q3). R13 3R77-P153J Composition: 15,000 ohms 5%, 1,2w. |} | Jeeeeemeaaa- PLUGS = = = = = = = = = = = 19A122205-G7 Push button (R-F3).
---------- CAPACITORS - = = = = = = = - = METER ASSEMBLY (Used in PL-19A122450-G4, 5).
R14 3R77-P101J Composition: 100 ohms +5%, 1/2 w. P801 4029840~-P2 Contact, electrical: sim to AMP 42827-2. PL-19B205370~-G1
REMOTE CONTROL CHASSIS thru 19B209233-P1 Electrolytic: 25 pf +20%, 25 VDCW; sim to 19A122205-G8 Push button (R-F4).
- — R15 3R77-P333J Composition: 33,000 ohms 5%, 1/2 w. P803 Sprague Type D37461. (Used in PL-19A122450-G5).
PL-19E500826-G1 ’ p MEW sty | rprague Type 7L 0t v A__________ CAPACITORS = = = = = = = = = =
R16 3R77-P104J Composition: 0.1 megohm #5%, 1/2 w. P804 4029840-P1 Contact, electrical: sim to AMP 41854, 19A122205-G14 Push button (F1-2),
A801 AUDIO BOARD c1 19A4115028-P59 Polyester: 0.47 pf +20%, 400 VDCW. (Used in PL-19A122450-G6. 7).
- R17 3R77-P275J C sition: 2.7 megohms +5%, 1/2 w, P810 4029840-P2 Contact, electrical: sim to AMP 42827-2. MECHANICAL PARTS i
PL-19C303936-G2 ompo & ’ thru ’ 19A122205-G11 | Push button (CG).
R18 3R77-P331J Composition: 330 ohms #5%, 1/2 w. P818 19B205292-P1 Window: clear plastic., (Used in Remote  } } } ===~ -~ METERS - - = —= = = = - - = (Used in PL-19A122450-G8).
_ - - = - - CAPACITORS = = = = = = = = = = Control Front Panel, PL-19D402643-Gl).
R19 3R77-P394J Composition: 0.39 megohm +5%, 1/2 w, P82l 4029840~-P2 Contact, electrical: sim to AMP 42827-2, M1 19A115713-P1 Audio level, VU: =20 to +3 scale. 19A122205-G16 ?ﬁ'hdb:tt;rp{m%iqw c8)
C1 19B209243~ . thru 19B204949-P2 Jewel: white transparent plastic. (Used in sed in ~-G8).
a. 243-P5 Polyester: .047 pf +20%, 40 VDCW. R20 3R77-P623J Composition: 62,000 ohms +5%, 1/2 w. P830 Remote Control Front Panel, PL-19D042643-Gl). RESISTORS
c |\ v " *+v oo N0t V. e RS = = = === ===~
R21 3R77-P153J Composition: 15,000 ohms +5%, 1/2 w. SISTORS 19B204949~P1 Jewel: red transparent plastic. (Used with al 3RI7-P3623 co ted 3600 ohms 5%, 1,2 #ﬁaﬁ?ﬂ?‘&
--------- TRAN Semsmsssms-- DS802 in Remote Control Front Panel - mpos on: ohms W =
c3 19A115028-P116 Polyester: 0.22 pf +20%, 200 VDCW. R22 3R77-P102K Composition: 1000 ohms +10%, 1/2 w. aso1 loA115527-p1 o1 o PL-19D402643-G1 ). n ’ w2 SRr7_po1Ls o . 1o io% '1/2 (Used with PL~19A122450-Gl thru G8)
c4 5496267-P2 : . - con, . R77-~ mposition: 9 ohms W,
Seane aype 15op0%s @ VOO; sim to R23 | 3mr77-p103K Composition: 10,000 ohms £10%, 1/2 w. 194115679-P1 Knob, push-on: black plastic; sim to Rohden and ’
: RESISTORS 25107.5-7E. (Used with R801 and Dummy button | { ® } ¢ ‘¢ | emmmmm—-— INDICATING DEVICES - -~ - - - - = -
= . R24 3R77-P102K Co sition: 1000 ohms 10 2w, rr  1r }=-=-========RESISTORS = = = = = = = = = = in Remote Control Front Panel, PL-19D402643-Gl).
c5 19A115028-P107 | Polyester: .01 +20%, 200 VDCW. mpo %, 1/ ’ R4 3R77-P822J Composition: 8200 ohms #5%, 1/2 w. l DSl 19C307037-P20 Lamp, incandescent: 28 v; sim to G-E 757,
cé 5496267~P10 Tantalum: 22 pf +20%, 15 VDCW; sim R25 3R77-P104K Composition: 0.1 megohm *10%, 1/2 w. 2:22 3R79-P103K Composition: 10,000 ohms +10%, 2 w. N529-P16D ?L:ng&ogé:§:6130sed in Remote Control Panel, , ‘n‘ég
to Sprague Type 150D, R26 | 3R77-P102K Composition: 1000 ohms *10%, 1/2 w. RO3 Y .o rr  rr eem----- TERMINAL BOARDS - = = = = = - - = |
-] : VDCW; 19C307038-P6 Nut, push-on: sim to Tinnerman C15226SS-010,
€7 | seeezer-mo7 o tprague Tome 1ot 10 P eln R28 | 19B209115-P4 Variable, carbon film: 5000 ohms +20%, .08 w; R804 | 3R79-P391K Composition: 390 ohms *10%, 2 W. (Retains jewels in Remote Control Front Panel, 81 7775500-P24 Phen: 8 terminals. |t | m--=-=-=---- SOCKETS - - - - - - - - ---
. sim to CTS Type UPE-Y0. ag05 SRT7-PEOLK composits 200 ohms £10%, 1/2 PL-19D402643-G1). xps1 | 19B209342-P1 Lamphold sim to Leecraft 7-04
= . . =) mposition: ol LS ampholder: m .
C8 | see6267-p103 e o Tove T5oa % © YDO; sim R29 | 3R77-P1OIK Composition: 100 ohms +10%, 1/2 w. ’ 19B204045-P3 Dummy button: gray plastic. (Used in Remote 12 HOUR CLOCK and
&u pe o R806 3R77-P224J Composition: 0,22 megohm 5%, 1/2 w, Control Front Panel, PL-19D402643-Gl). PL~19A122250-G11 XDs2
= . . R30 19B209113-P7 Variable, wirewound: 5000 ohms +20%, 2.5 w;
Gy | seszer-mo o Shramue TyphTiiopes 18 VICW; sim sim to CTS Series 110, ’ ’ r807 | sr77-Pr02K Composition: 1000 ohms $10%, 1/2 w. 19A115725-P1 Bushing, strain relief, cable: natural nylon; CLOCK ASSEMBLY
c11 au . sim to Fastex 222-203202-00. (Used with W80l in PL-19B205374-G2
R31 3R77-P912K Composition: 9100 ohms +10%, 1/2 w, R808 3R78-P102K Composition: 1000 ohms #10%, 1 w. Remote Control Chassis, PL-19E500826-Gl).
c12 19A115028-P114 Polyester: 0.1 pf +20%, 200 VDCW. R32 3R77-P821K Composition: 820 ohms +10%, 1/2 w. R809 3R78-P101J Composition: 100 ohms 15%, 1 w. 19A122217-P1 Heat sink. (Used with Q801 in Remote Contrel |} | } | -=-=--=--===~--~ METERS = = = = = = = = = =
- : . and ' Chassis, PL-19E500826-Gl).
c13 5496267-P19 ';;xx"::‘el-:ry :2];(!»120’, 35 VDCW; sim to R33 3R77-P222K Composition: 2200 ohms +10%, 1/2 w. R810 ’ Ml 7491080-P1 Clock, cyclometer: 110 VAC, 60 cycles; sim to
P * ) 4029851-P8 Clip, loop: black nylon; sim to Weckesser Pennwood Numechron 1P-12H, i
cl4 7774750-P11 Ceramic disc: .005 pf +100% -0%, 500 VDCW. R34 19B209022-P15 Wirewound: 1 ohm 15%, 2 w; sim to IRC Type . } { SWITCHES — — — = — — = — — — = Z{.iﬁ;‘i;”ﬁmé’ﬁﬁ:ﬁ‘é-é{)m"" in Remote Control f
R35 3R78-P270K Composition: 27 ohms $10%, 1 w. 24 HOUR CLOCK i
m = = = = = ~ DIODES AND RECTIFIERS = — — — — = — s801 7145098-P1 Slide: DPDT, 0,75 amp at 125 VAC or 0.5 amp at 4035439-P1 Heat sink: sim to Birtcher 3AL-635-2R. (Used PL-19A122250~G12
125 VDC; sim to Stackpole SS-150. with Q8 in Component Board, PL-19C303936-G2).
......... THERMISTORS = = = = = = = = = = CLOCK ASSEMBLY
CRL | 19A115250-P1 Silicon. SFORMERS 4036555-P1 Insulator, washer: nylon., (Used with Q8 in PL-19B205374-G3
_ RT1 19B209143-P2 Rod: 4000 ohms +10%; sim to Globar Type 789F-12. | | = | | ========~== TRANSFORMERS ~ = = = = = = = = = Component Board, PL-19C303936-G2 and Q4 in
CR2 | 4037822-P1 Silicon, ’ Regulator Board PL-19B205536-Gl).
T801 19A115677~P1 Power, step-down, step-wp: v ¢ v xr fee e et e e e aa METERS = = = = = = = = = =
....... JACKS AND RECEPTACLES = =~ = = = - - === ===~ SOCKETS -~ = = = = = = = - - ~ Pri: 117 VRMS 120%, 19A115368-P1 Retainer, relay: sim to Allied Control 30040-3.
= Sec: 5.7/18/24/125 VDC. (Used with K1 in Component Board PL-19C303936-G2). M2 7491080-P2 Clock, cyclometer: 110 VAC, 60 cycles; sim to
= . XK1 19B209172-P1 Relay, phen: 22 contacts; sim to Allied Control Pennwood Numechron 1P-24H~-AM/PM.
They | 10330134 Contact, electrical: sim to Bead Chain L93-3. 30054224, ’ T802 | 19A115672-P1 Audio freq: 0.3-6 KC freq range, PL-19A122161-G1 | Top Cover.
J8 Pri: 9 ohms +15% DC res,
Sec 1: 16 ohms +15% DC res, 19A121759~P1 Turn screw: 1/4-20 threads. (Used in Top INTERCOM SWITCH KIT
J10 4033513-P4 Contact, electrical: simtoBead Chatnie3-s. | | | - =-=------- = CAPACITORS = = = = = = = = = = Sec 2: 16 ohms +15% DC res. Cover, PL-19A122161-Gl). PL-19A4122450-Gl11 i
}ggu C801 7772471-P42 Electrolytic: 100-200 pf +100% -10%, 300 VDCW; T803 19A115612-P1 Audio freq: 0.3-3 KC freq range, 4036436-~-P2 Lockwasher, push-on: sim to Fastex 8063-21-00. .
sim to Mallory Type FP, Pri: 24,5 ohms *5% imp, 1.38 ohms DC res, (Used in Top Cover, PL-19A122161-G1). |\  } === -~ SWITCHES = = = = = = = = = - !
Sec: 3.3 ohms imp, 0,18 ohm DC res, i
__________ ~ RELAYS Cc802 7476442-P20 Electrolytic: 1600 pf +250% -10%, 50 VDCW; sim to PL-19B205299-Gl | Bottom Cover. S1 19B205335-G2 Lever: momentary, 1 form A, 1 form B and 2 form .
- - - - —---—-- - and PR Mallory WP-068. C contacts; sim to Switchcraft 28000, !
K1 19C307010-P14 Armature: 24 VDC nominal, 1.5 w max operating, eeos ...+ v+ A= -- TERMINAL BOARDS - - - - - = = = - ‘
430 ohme 115% coll res, & form C contacts; sim to c804 5496267-P12 Tantalum: 150 uf +20%, 15 VDCW; sim TBSO1 | 7117710-Pl0 Phen: 10 terminals; sim to Cinch 1799. '
ed Control T154-X-743. to Sprague Type 150D, t
TB802 7117710-P8 Phen: 8 terminals; sim to Cinch 1780,
C805 7486445-P1 Electrolytic: 4 pf +100% ~10%, 150 VDCW, and
TB803
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LBI-3800
PARTS LIST

LBI-3803

LOGIC BOARD - A2
ENCODE/DECODE
PL-19D402742-G1-3

SYMBOL|G-E PART NO. DESCRIPTION
PL-19D402742-Gl 12 Function
PL-19D402742-G2 8 Function
PL-19D402742-G3 4 Function
-—_— - - - - - CAPACITORS - - ~ - = - ---—
c1 19B209243~P109 Polyester: 0.22 pf *10%, 40 VDCW.
c2 5494481-P111 Ceramic disc: .00l pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.
c3 5496267-P218 Tantalum, dry solid: 6.8 pf *10%, 35 VDCW; sim
to Sprague Type 150D,
[} 5491189-P201 Polyester: .01 uf +5%, 50 VDCW.
C5 5494481-P111 Ceramic disc: .00l uf +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.
c7
cs8 5494481-P111 Ceramic disc: .001 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
c9 5496267~-P10 Tantalum: 22 pf *20%, 15 VDCW; sim
to Sprague Type 150D.
C10 5494481~P113 Ceramic disc: .002 pf *+20%, 1000 VDCW;
sim to RMC Type JF Discap.
Cl1 5494481-P111 Ceramic disc: .00l pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
c12 5496267~P11 Tantalum: 68 puf *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 uf *+20%, 1000 VDCW;
sim to RMC Type JF Discap.
Cl6 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
c17 .
c18 5494481-P111 Ceramic disc: .001 pf *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 pf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
c23
Cc24 5494481-P103 Ceramic disc: 220 pf *20%, 1000 VDCW;
and sim to RMC Type JF Discap.
C25
C26 5494481-P111 Ceramic disc: ,001 uf *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
C30 5494481-P111 Ceramic disc: .00l uf *20%, 1000 VDCW;
and sim to RMC Type JF Discap.
C31
Cc32 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
€33
C34 5494481-P111 Ceramic disc: .001 pf +20%, 1000 VDCW;
sim to RMC Type JF Discap.
C35 5496267-P215 Tantalum: 47 pf $£10%, 20 VDCW; sim
to Sprague Type 150D,
Cc36 19B209243~P7 Polyester: 0.1 pf +20%, 40 VDCW,
Cc37 5494481-P111 Ceramic disc: .001 pf +20%, 1000 VDCW;
:S:r;dB sim to RMC Type JF Discap.

SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION
!
Cc39 5496267-P214 Tantalum: 15 pf +10%, 20 VDCW; sim CR78 19A115250~P1 Silicon. VR3 4036887-P3 Silicon, Zener®. R35 3R77-P103J ((:gmpgsiuc;;:mloéti)oo Oh;ls)i5%, 1/2 w. RO1 3R77-P302J Composition: 3000 ohms #5%, 1/2 w.
S) N thru se n nction only).
to Sprague Type 150D CR79 19A115250-P1 Silicon, VR4 4036887-P4 Silicon, Zener®, R38 RO2 3R77-P303J Composition: 30,000 ohms 5%, 1/2 w.
= . VDCW and (Used in 8 and 12 Function only).
Sﬁg 198209243-P109 Polyester: 0.22 uf 10%, 40 ° CR80 v VRS 4036887-P2 Silicon, Zenereo., R39 3R77-P302J Composition: 3000 ohms +5%, 1/2 w. RO3 3R77-P123J Composition: 12,000 ohms +5%, 1/2 w.
1 and
c CR81 19A115250-P1 Silicon. (Used in 12 Function only). VR6 4036887-P3 Silicon, Zener®, R40 R94 3R77-P103J Composition: 10,000 ohms *5%, 1/2 w.
243~ HE and
rt::iu 195209243-P1 Polyester 01 pf +20%, 40 VDCW, CR82 19A115250-P1 Silicon, VR7 4036887-P1 Silicon, Zenero. R4l 3R77-P512J Composition: 5100 ohms 5%, 1/2 w. R95
thru and
cas CR85 VR8 4036887-P3 Silicon, Zenere. R42 R96 3R77-P104J Composition: 0.1 megohm *5%, 1/2 w.
(t::gu 198209243-P1 fﬁzﬁsiﬁré a{:gllgfmt:gtio:g : CR86 19A115250~P1 Silicon. R43 3R77-P392J Composition: 3900 ohms +5%, 1/2 w, R97 3R77-P302J Composition: 3000 ohms #5%, 1/2 w.
Cc49 ° and (Used in 8 and 12 Function only). - = = = = = = JACKS AND RECEPTACLES = = = = = - -~
CR87 R44 3R77-P103J Composition: 10,000 ohms *5%, 1/2 w. R9S 3R77-P103J Composition: 10,000 ohms 5%, 1/2 w.
Cc50 19B209243- s . VDCW. J1l 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A. and
thru 9243-P1 l(’gg:s:irlz h(::c::o:zg:iy‘;o CR88 19A115250-P1 Silicon. tgru ’ R45 3R77-P202J Composition: 2000 ohms 15%, 1/2 w. R99
° thru Used in 12 Function only). J37
3 CR90 ¢ v R46 3R77-P302J Composition: 3000 ohms +5%, 1/2 w, R100 3R77-P104J Composition: 0.1 megohm 5%, 1/2 w.
cos 198209243-P1 Polyester: .01 uf £20%, 40 VDCW. CR91 19A115250-P1 Silicon. - === === = - TRANSISTORS - - = = = = = = = = R47 3R77~-P203J Composition: 20,000 ohms +5%, 1/2 w. R101 3R77-P103J Composition: 10,000 ohms +5%, 1/2 w,
thru
= = = = = = = DIODES AND RECTIFIERS =~ =~ = = = = = CR125 Q1 19A115123-P1 Silicon, NPN; sim to Type 2N2712. R48 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w. R102 3R77-P302J Composition: 3000 ohms 15%, 1/2 w,
thru
CR1 4037822~-P1 Silicon CR126 19A115250~P1 Silicon, Q10 R49 3R77~P302J Composition: 3000 ohms 5%, 1/2 w. R103 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w,
: thru (Used in 8 and 12 Function only).
CR2 19A115250-P1 Silicon. CR129 Q11 19A115706-P1 Silicon, PNP: sim to Type 2N3638. R50 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w. R104 3R77-P513J Composition: 51,000 ohms 5%, 1/2 w,
th and
CR{"; CR130 19A115250~P1 Silicon, Q12 19A115123-P1 Silicon, NPN; sim to Type 2N2712, R51 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w. R105
thru (Used in 12 Function only). thru .
CR18 19A115250-P1 Silicon., CR133 Q28 R52 3R77-P302J Composition: 3000 ohms +5%, 1/2 w. R106 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w.
ity (Used in 8 and 12 Function only). CR134 19A115250-P1 Silicon. Q29 194115300-P1 Silicon, NPN: sim to Type 2N3053. R53 3R77-P303J Composition: 30,000 ohms 5%, 1/2 w. RIO7 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
thru and
CR22 19A115250-P1 Silicon CR138 Q30 19A115123-P1 Silicon, NPN; sim to Type 2N2712, R54 3R77~-P302J Composition: 3000 ohms *5%, 1/2 w. R108
n thru
;:;g (Used in 12 Function only). CRL39 19A115250-P1 Silicon. Q38 R55 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w. R109 3R77~-P562J Composition: 5600 ohms 5%, 1/2 w,
thru (Used in 8 and 12 Function only).
CR26 19A115250-P1 Silicon CR142 Q39 19A115123-P1 Silicon, NPN; sim to Type 2N2712, R56 3R77-P513J Composition: 51,000 ohms *5%, 1/2 w. R110 3R77-P623J Composition: 62,000 ohms 5%, 1/2 w.
thru . thru (Used in 8 and 12 Function only). and and
CR30 CR143 19A115250-P1 Silicon. Q42 R57 R111
thru (Used in 12 Function only).
CR31 19A4115250-P1 Silicon. CR146 Q43 19A115123-P1 Silicon, NPN; sim to Type 2N2712. R58 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w. R112 3R77-P302J Composition: 3000 ohms +5%, 1/2 w.
thru (Used in 8 and 12 Function only). thru (Used in 12 Function only). c ton: 3000 ohms 5%, 1/2 w and
CR34 CR147 19A115250~P1 Silicon, Q46 R59 3R77-P302J omposition: ohms 5%, . R113
CR35 19A115250-P1 Silicon CR148 19A115250-P1 Silicon, Q47 19A115706-P1 Silicon, PNP: sim to Type 2N3638. R60 3R77-P303J Composition: 30,000 ohms *5%, 1/2 w. R114 3R77-P103J Composition: 10,000 ohms 5%, 1/2 w.
n and Used in 8 and 12 Function only). and
gl;;: (Used in 12 Function only). CR149 (Use ® " Y R61 R115 3R152-P203J Composition: 20,000 ohms *5%, 1/4 w.
Tttt RESISTORS = == === ===~ 3 2J C 1ti 3000 oh 5%, 1/2 I
9 19A1 -P1 . CR150 19A115250-P1 Silicon. R62 R77-P30 omposition: ohms +5%, w. R119
f:f.., 9A115250-P Silicon thru (Used in 12 Function only). Rl 3R77-P302J Composition: 3000 ohms *5%, 1/2 w. )
CR42 CR153 R63 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w, R120 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w,
R2 3R77-P102J Composition: 1000 ohms *5%, 1/2 w. 3 Con it1 51.000 ohms 5%, 1,2 thru (Used in 8 and 12 Function only).
- CR154 19A115250-P1 Silicon. R64 R77-P513J mposition: ) ohms 5%, L8 R123
S::B 19A115250-P1 ?ﬁg?'{; 8 and 12 Function only) and R3 3R77-P473J Composition: 47,000 ohms 5%, 1/2 w. and
CR44 : CR155 R65 R124 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w.
R4 3R77-P302J Composition: 3000 ohms *5%, 1/2 w. thru (Used in 12 Function only).
CR45 19A115250-P1 Silicon. CR156 19A115250-P1 Silicon, R66 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w, R127
and (Used in 8 and 12 Function only). RS 3R77-P202J Composition: 2000 ohms +5%, 1/2 w.
CR46 19A115250-P1 Silicon CR157 R67 3R77-P302J Composition: 3000 ohms +5%, 1/2 w, R128 3R152-P302J Composition: 3000 ohms *5%, 1/4 w,
and (Used in 8 and 12 Function only) R6 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w. thru
CR47 : CR158 19A115250~P1 Silicon, R68 3R77-P303J Composition: 30,000 ohms 15%, 1/2 w. R131
thru (Used in 12 Function only). R7 3R77-P513J Composition: 51,000 ohms #5%, 1/2 w. and .
CR48 19A115250-P1 Silicon CR160 R69 R132 3R152-P302J Composition: 3000 ohms 5%, 1/4 w.
thru (Used 1;1 12 Function only) R8 3R77-P302J Composition: 3000 ohms *5%, 1/2 w. thru (Used in 8 and 12 Function only).
CR51 : CR161 19A115250-P1 Silicon, R70 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. R135
thru R9 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w.
CR52 19A115250-P1 Silicon CR163 R71 3R77-P203J Composition: 20,000 ohms #5%, 1/2 w. R136 3R152-P302J Composition: 3000 ohms *5%, 1/4 w.
thru . R10 3R77-P513J Composition: 51,000 ohms *5%, 1/2 w. thru (Used in 12 Function only).
CR54 CR164 19A115250-P1 Silicon. R72 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w, R139
thru (Used in 8 and 12 Function only). R11 3R77-P432J Composition: 4300 ohms *5%, 1/2 w. and
CR55 19A115250-P1 Silicon CR166 R73 R140 3R152-P302J Composition: 3000 ohms 5%, 1/4 w.
and (Used 1;: 8 and 12 Function only) R12 3R77-P623J Composition: 62,000 ohms #5%, 1/2 w.
CR56 ° CR167 19A115250~-P1 Silicon, R74 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w. R141 3R152-P102J Composition: 1000 ohms 15%, 1/4 w.
thru (Used in 12 Function only). R13 3R77-P302J Composition: 3000 ohms *5%, 1/2 w. ®75 3R77-P3023 Compositi 3000 o 459, 12w 142 3R152-P103S c " 10 000 onms 5%, 1/4
- CR169 = mpo: on: ohms 5%, . - ompos on: N ohms 15%, W,
CR57 19A115250-P1 Silicon. (Used in 12 Function only). R14 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w. R76 3R77-P303J c 111 30,000 oh 8%, 1/2
CR58 19A1 0-P1 . CR170 19A115250-P1 Silicon. - omposition: , ohms 5%, w.
!:d 9A115250-P Silicon thru R15 3R77-P513J Composition: 51,000 ohms 5%, 1/2 w. ;x’;c; --------- MISCELLANEQUS = = = = = = = = =
CR173
CRS9 R16 3R77-P302J Composition: 3000 ohms +5%, 1/2 w, 4036555-P1 Insulator, washer: nylon,
CR60 19A115250-P1 Silicon CR174 19A115250~P1 Silicon. R78 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. (Used with Q11 and Q29).
n d in 8 d 12 Fu i ly). R17 3R77-P623J Composition: 62,000 ohms *5%, 1/2 w, .
2221 (Used in 8 and 12 Function only). ;:175 (Used in 8 an metion only) v ! ! R79 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w.
R18 3R77-P103J Composition: 10,000 ohms *5%, 1/2 w.
CR62 19A115250-P1 Silicon. CR176 19A115250-P1 Silicon, R80 3R77-P513J Composition: 51,000 ohms #5%, 1/2 w,
thru (Used in 12 Function only). thru (Used in 12 Function only), R19 3R77-P302J Composition: 3000 ohms 5%, 1/2 w, ;gg
6- CR178
CRos R20 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w.
CR65 19A115250-P1 Silicon. CR179 19A115250-P1 Silicon. R82 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w.
and thru R21 3R77-P303J Composition: 30,000 ohms 15%, 1/2 w.
CR66 CR182 R83 3R77-P302J Composition: 3000 ohms *5%, 1/2 w,
R22 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w. R84 3R77-P303J o siti 30,000 ohms 8%, 1,2 w
CR67 19A115250-P1 Silicon. d 12 . CR183 19A115250-P1 Silicon. - mposition: , R .
con. (Used in 8 an Function only) thru (Used in 8 and 12 Function only). R23 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. aad
CR68 194115250~ Silicon. . CR186
" 50-P1 lieon. (Used in 12 Function only) R24 3R77-P303J Composition: 30,000 ohms 15%, 1/2 w.
CR69 19A115250-P1 Silicon. CR187 19A115250-P1 Silicon, R86 3R77~P302J Composition: 3000 ohms 5%, 1/2 w.
thru thru (Used in 12 Function only). R25 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
CR71 CR190 R87 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w,.
R26 3R77-P103J Composition: 10,000 ohms +5%, 1/2 w.
CR72 19A115250-P1 Silicon. CR191 19A115250-P1 Silicon. thru ng 3R77~-P513J Composition: 51,000 ohms *5%, 1/2 w.
th Used in 8 d 12 Fu 1 1ly). R30 an
Cr74 (Used in 8 an netion. only) VR 4036887-P3 Silicon, Zeners. R89
R31 3R77-P103J Composition: 10,000 ohms *5%, 1/2 w.
CR75 19A115250~P1 Silicon. VR2 4036887-P6 Silicon, Zeners®, thru (Used in 8 and 12 Function only). R90O 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w.
thru (Used in 12 Function only). R34
CR77
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PARTS LIST SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION
LBI—3800 LBI-3804
CR58 19A115250-P1 S0, 0 rrtr r I NmE=mmmSsESss RESISTORS - - - = = = = = = = R96 3R77-P104J Composition: 0.1 megohm 5%, 1/2 w.
LOGIC g{)éggf:- A2 CR69 19A115250-P1 Silicon. R24 3R77-P303J Composition: 30,000 ohms #5%, 1/2 w. R97 3R77-P302J Composition: 3000 ohms +5%, 1/2 w. |
PL-19D402742-G4~-6 CR82 194115250-P1 Silicon. R25 3R77-P302J Composition: 3000 ohms *5%, 1/2 w. R98 3R77-P103J Composition: 10,000 ohms *5%, 1/2 w,
and
CRO1 19A115250-P1 Silicon. R26 3R77-P103J Composition: 10,000 ohms +5%, 1/2 w. R99
thru
CR125 R39 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. R100 3R77-P104J Composition: 0,1 megohm +5%, 1/2 w.
and
CR126 19A115250-P1 Silicon. R40 R101 3R77-P103J Composition: 10,000 ohms +5%, 1/2 w,
SYMBOL|G-E PART NO. DESCRIPTION thru (Used in 8 and 12 Function only). '
CR129 R44 3R77-P103J Composition: 10,000 ohms #5%, 1/2 w. R102 3R77-P302J Composition: 3000 ohms *5%, 1/2 w,
- _ S— CR130 194115250-P1 Si1i . - | R45 3R77-P202J Composition: 2000 ohms *5%, 1/2 w. . R103 3R77-P203J | Composition: 20,000 ohms #5%, 1/2 w, - - 1
PL-19D402742-G4 12 Function thru (Used in 12 Function only).
PL-19D402742~G5 8 Function CR133 R104 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w.
PL-19D402742-G6 4 Function R46 3R77-P302J Composition: 3000 ohms *5%, 1/2 w. and
CR134 19A115250- R105
i gA115250-P1 Silicon. R52 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. ‘,
__________ CAPACITORS = = = = = = = = = = CR138 R106 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w. |
R53 3R77-P303J Composition: 30,000 ohms *5%, 1/2 w. \
c8 5494481-P111 Ceramic disc: ,001 pf *20%, 1000 VDCW; sim to CR139 19A115250-P1 Silicon. R107 3R77-P302J Composition: 3000 ohms 15%, 1/2 w. {
RMC Type JF Discap. ’ thiu (Used im 8 and 12 Function only) R54 3R77-P302J Composition: 3000 ohms *5%, 1/2 w. and 2
CR142 : R108
c9 5496267-P10 Tantalum: 22 pf +20%, 15 VDCW; sim R55 3R77-P203J Composition: 20,000 ohms 15%, 1/2 w. N
to Sprague Type 150D. CR143 19A115250-P1 Si . R109 3R77-P562J Composition: 5600 ohms +5%, 1/2 w.
thra oeh b 5 Busation - R56 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w. ’ o
Cc1i0 5494481-P113 Ceramic disc: .002 pf +20%, 1000 VDCW; CR146 * and R110 3R77-P623J Composition: 62,000 ohms +5%, 1/2 w. &
sim to RMC Type JF Discap. R57 ¥ and O
CR147 19A115250-P1 Silicon. L
c11 5494481-P111 Ceramic disc: .001 pf +20%, 1000 VDCW; sim to R58 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w. <)
RMC Type JF Discap. CR148 19A115250-P1 Silicon. R112 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
and (Used in 8 and 12 Function only). R59 3R77-P302J Composition: 3000 ohms +5%, 1/2 w. and 2
clz 5496267-P11 Tantalum: 68 pf +20%, 15 VDCW; sim CR149 R113
to Sprague Type 150D, R60 3R77-P303J Composition: 30,000 ohms #5%, 1/2 w. p
CR150 19A115250-P1 Silicon. and R114 3R77-P103J Composition: 10,000 ohms *5%, 1/2 w. z
c15 5494481-P111 Ceramic disc: .00l uf +20%, 1000 VDCW; thru (Used in 12 Function only). R61 )
sim to RMC Type JF Discap. CR153 R115 3R152-P203J Composition: 20,000 ohms *5%, 1/4 w.

R62 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. thru R44
c16 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW; CR154 19A115250~P1 si R119 |
and sim to RMC Type JF Discap. ’ and Atcods R63 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w. [CR42_@)

C17 CR155 R120 3R152-P203J Composition: 20,000 ohms +5%, 1/4 w. 3

R64 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w. thru (Used in 8 and 12 Function only). J25 J26 J27
c18 5494481-P111 Ceramic disc: .001 puf +20%, 1000 VDCW; CR156 194115250~P1 Silicon. and R123 2
and sim to RMC Type JF Discap. and (Used in 8 and 12 Function only). Bo
c19 CR157 R124 3R152-P203J Composition: 20,000 ohms +5%, 1/4 w,

R66 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w. thru (Used in 8 and 12 Function only). 48
c20 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW; CR158 194115250~P1 Silicon. R127 R4
and sim to RMC Type JF Discap. thru (Used in 12 Function only). R67 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
c21 CR160 R141 3R152-P102J Composition: 1000 ohms *5%, 1/4 w.

R68 3R77-P303J Composition: 30,000 ohms +5%, 1/2 w. FLAT SIDE
c22 5494481-P111 Ceramic disc: .00l pf +20%, 1000 VDCW; CR161 19A115250-P1 Silicon. and R142 3R152-P103J Composition: 10,000 ohms 5%, 1/4 w. @© <
and sim to RMC Type JF Discap. thru R69
c23 CR163 g

R70 3R77-P302J Composition: 3000 ohms *5%, 1/2w. | | |} | 4o oo oo MISCELLANEOUS = = = = = = = = =
Cc24 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW; CR164 19A115250~P1 Silicon.
and sim to RMC Type JF Discap. thru (Used in 8 and 12 Function only). R71 3R77-P203J Composition: 20,000 ohms #5%, 1/2 w. 4036555-P1 Insulator, washer: nylon. CR
c25 CR166 (Used with Q29).

R72 3R77-P513J Composition: 51,000 ohms *5%, 1/2 w.

Cc26 5494481-P111 Ceramic disc: .001 pf £20%, 1000 VDCW; CR167 19A115250-P1 Silicon. and 34
g sim to RMC Type JF Discap. thru (Used in 12 Function only). R73 R R36 R
CR169

R74 3R77-P203J Composition: 20,000 ohms *5%, 1/2 w. o 3
c28 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW; CR170 19A115250-P1 Sili .
and sim to RMC Type JF Discap. ’ thru con R75 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
c29 CR173

R76 3R77-P303J Composition: 30,000 ohms +5%, 1/2 w. 4
C30 5494481-P111 Ceramic disc: .001 pf +20%, 1000 VDCW; CR174 19A115250-P1 Silicon. and >
é_g;] sim to RMC Type JF Discap. and (Used in 8 and 12 Function only). R77

CR175

R78 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.

Cc32 5494481-P103 Ceramic disc: 220 pf *20%, 1000 VDCW; CR176 19A115250-P1 Silicon. 3 (30)
and sim to RMC Type JF Discap. thru (Used in 12 Function only) R79 3R77-P203J Composition: 20,000 ohms 15%, 1/2 w. (28]
c33 CR178 :

R80 3R77-P513J Composition: 51,000 ohms +5%, 1/2 w. -
C34 5494481-P111 Ceramic disc: .001 pf *20%, 1000 VDCW; o and

sim to RMC Type JF Discap. ’ ’ CR191 19A115250~P1 Silicon, R81 LEAD IDENTIFICATION
VR4 4036887-P4 Si %
35 5496267-P215 Tantalum, dry solid: 47 pf +10%, 20 VDCW; sim Heon), Zenere R82 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w. e FOR QI THRU QI2
to Sprague Type 150D. VR6 4036887~
B 887-R3 Silicom, Zeners. R83 3R77-P302J Composition: 3000 ohms 5%, 1/2 w.
c36 19B209243-P7 Polyester: 0.1 pf +20%, 40 VDCW. VR7 ) I8 JI9
’ 4036887-P1 Silicon; Zeusrmy R84 3R77-P303J Composition: 30,000 ohms +5%, 1/2 w.
Cc37 5494481-P111 Ceramic disc: .001 pf *20%, 1000 VDCW; and
and sim to RMC Type JF Discap. (| ______._ JACKS AND RECEPTACLES - - - — - - = R85
c38
Fi 4033513-P15 Contact Tectid § = R86 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
c39 5496267-P214 Tantalum: 15 uf +10%, 20 VDCW; sim thru ntact; elsctrical: sim ‘to Bagd -Chain RAO-1A, ’
to Sprague Type 150D. J37 R87 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w.
R40
C40 19B209243-P109 Polyester: 0.22 pf +10%, 40 VDCW. R88 3R77-P513J Composition: 51,000 ohms #5%, 1/2 w.
ana | | T 7 7 7l o e e e e TRANSTSTORS - - o e e — — and
ca1 TRANSISTORS R89 °
19A115123~P1 Sili s
i B con; N sinm ‘to- Type: 2N2713: R90 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w. J
------- DIODES AND RECTIFIERS - = = = = = = Q10
R91 3R77-P302J Composition: 3000 ohms *5%, 1/2 w.
CR1 4037822-P1 Silicon. 12 19A115123-P1 Silic NPN;
Q on; NPN; 6im “to:Type: 2N2712. RO2 3R77-P303J Composition: 30,000 ohms 5%, 1/2 w. (19€311358, Rev. 0)
CR12 19A115250~-P1 Silicon. 13 19A115123-P1 Sili NPN: si (19B205444, Sh. 1, Rev. 0)
and gh,u con., i sim to Type 2N2712. R93 3R77-P123J Composition: 12,000 ohms +5%, 1/2 w. (193205444: Sh. 2, Rev. 0)
CR13 28
Q R94 3R77-P103J Composition: 10,000 ohms *5%, 1/2 w. ¢ RUNS ON SOLDER SIDE
CR26 19A115250-P1 Silicon. Q29 19A115300-P1 Silicon, NPN: sim to Type 2N3053. ;3‘5’ SIDES
RUNS ON BOTH SI
CR45 19A115250~-P1 Silicon. Q30 19A115123-P1 Silicon, NPN: sim to Type 2N2712,
thru
Q34 4—— RUNS ON COMPONENT SIDE
Q47 19A115706-P1 Silicon, PNP: sim to Type 2N3638.
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES. I 1
52 ssue




PARTS LIST SYMBOL|G-E PART NO DESCRIPTION LBI-3800
LBI-3806
CR39 19A115250-P1 Silicon. (Used in PL-19C311029-Gl, 2 and 4).
3‘,‘{4’0 INPUT FROM MEMORY DRIVERS INPUT FROM MEMORY DRIVERS INPUT FROM MEMORY DRIVERS
MEMORY BOARD - A5
PL-19C311029-G1-5 CR41 19A115250-P1 Silicon. (Used in PL-19C311029-Gl and 2). IJ4 TJB IJIZ
CR42 19A115250-P1 Silicon. (Used in PL-19C311029-Gl). >—o i¢ > - ¢ >t —¢
thru CR2 BCR6 CRIO ACRI4 CRIS CR22
CR49 IJS IJQ IJ'S
»l e »l [P ol le
SYMBOL|G-E PART NO. DESCRIPTION Y }+ - =----- JACKS AND RECEPTACLES - = = = = = - achs ¢ o7 acmn - B czs " CRI® @ CR23
Jl 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A.
thru IJG IJIO IJM
PL-19C311029~Gl 12 Functions 24 + 4)+ 1) J27 i{l e > - e » P e
PL-19C311029-G2 8 Functions (4 + 4 4
PL-19C311029-G3 4 Functions uc cre ACRI2 cris CR20 CR24
PL-19C311029-G4 8 Functioms (4+2+2) | | |} |- """7"=°~-- TRANSISTORS - - - - ~ = = - = = I*" g JIS
PL-19C311029-G8 4 Functions (2 + 2) 19A115123-P1 Silicon, NPN; sim to Type 2N2712. Sl e al e o I -
thru el hd Lnd —>r ® Lnd Pt \ 4 je
__________ CAPACITORS = = = = = = = = = = QU CR5 BCR9 CRI3 ACRI7 CR21 CR25
1 481-P111 .. + s ) 19A115123-P1 Silicon, NPN; sim to Type 2N2712,
et 5494481-P §:;",‘f,°,,;‘,é‘:,me 331,,'{20;:?"' 1000 vDCW; thru (Used in PL-19C311020-Gl, 2 and 4).
c4 Q8
cs 5494481-P111 Ceramic disc: .00l pf +20%, 1000 VDCW; Q® 19A115123-P1 Silicon, NPN; sim to Type 2N2712, Jl
thru sim to BMC Type JF m“sc.p.%’ thru (Used in PL-19C311029-G1). s » ®
cs (Used in PL-19C311029-Gl, 2 and 4). Q12 CRI RS L r7 L
< 3R < S3Kk <R8
co 5494481-P111 Ceramic disc: .00l pf +20%, 1000 VDCW; b3 S3K $ S3K
thru sim to RMC Type JF Discap. ! L 9r Y mmmmmmm - RESISTORS = = = = = = = = = = i gg‘( g&( i i g‘OSK g%%
c1z (Used in PL-19C311029-Gl). Rl 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. — W p L p
c13 5496267-P10 Tantalum: 22 pf +20%, 15 VDCW; sim thru R
to Sprague Type 150D, R4
RS 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. ' {é ):
_______ DIODES AND RECTIFIERS ~ ~ — — = = = thru (Used in PL-19C311029-Gl, 2 and 4). a3 c5 c6
CR1 19A115250-P1 Silicon - gur \ ¢
and * RO 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. 15V Q5 B B Q6 an
CR2 thru (Used in PL-19C311029-Gl).
R12
E E
1 250~ . 11029-G1-4).
cre 9A115250-P1 Silicon, (Used in PL-19C311029-Gl-4) R13 3R77-P203J Composition: 20,000 ohms 5%, 1/2 w. Sreo R30
th >
ane thru 1 51K 51K 1
19A115250-P1 Silicon. - : = -
CRS 5250-P con R7 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w. 6RD J2
CR6 19A115250-P1 Silicon. (Used in PL-19C311029-Gl-4), ;g;‘“ (Used in PL-19C311029-Gl, 2 and 4). 1
CR7 19A115250~P1 silicon. -
and Al P eon R21 3R77-P203J Composition: 20,000 ohms +5%, 1/2 w. -5.4 iS &
CRS thru (Used in PL-19C311029-G1). v nC
R24
19A115250-P1 silicon. d in PL-19 20-Gl-4).
cro A115250-P con. (Used in C311020-G1-4) R25 3R77-P513J Composition: 51,000 ohms *5%, 1/2 w.
CR10 19A115250-P1 Silicon. (Used in PL-19C311029-Gl, 2 and 4). gg" e > je » Je —»}
CR26 BCR30 CR34 ACR38 CR42 CR46
1 19A115250-P1 Silicon. d in PL-19C311029- d 2).
o 94115250~ icon. (Used in PL-19C311029-Gl and 2) R29 3R77-P513J Composition: 51,000 ohms 5%, 1/2 W. 837 Ra 84S
th. Used in PL-19C311029-Gl, 2 and 4). K
o thr (Used in , 2 and 4) o I— - n—e
15250~ . 11029-G1, 2 1), l 1
CR13 19A115250~P1 Silicon. (Used in PL-19C3 Gl, 2 and 4) 233 3RT7-P5133 Composition: 51,000 ohms 5%, 1/2 w. Ji6 J20 J24
CR14 19A115250-P1 Silicon. (Used in PL-19C311029-Gl and 2). thru (Used in PL-19C311029-Gl). e »} fe » fe— >}
BCR27 CR3I ACR3S CR39 CR43 CR47
1 sil . 1 1 29~ 2 and 4). R38 R42 R46
Eﬁs 9A115250-P1 icon. (Used in PL-19C311029-Gl, 2 and 4) 37 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. B3 ~ Re _ Ra
CR16 ﬁgu VW l A, l - —@
Nk4 g2l I.st
CR17 19A115250-P1 Silicon. (Used in PL-19C311029-Gl and 2). 1 3R77-P3023 Composition: 3000 chms 5%, 1/3 ¥. L R 5 o B
CR18 19A115250-P1 Silicon., (Used in PL-19C311029-Gl). ;:z“ (Used in PL-19C311029-Gl, 2 and 4). - Cl‘R 28 (;QI32 Acl;ss c:a o c';44 c"; a8
thru
R39 R43 R47
5
CR2 R45 3R77-P302J Composition: 3000 ohms 5%, 1/2 w. *'i:f'A - o~ - b o
CR26 19A115250~P1 Silicon. thru (Used in PL-19C311029-Gl). v M
R48 Ji8 J22 J26
(‘:nn:7 19A115250-P1 Silicon. (Used in PL-19C311029-Gl-4). e o e » L o
e— le
CR28 R R37 R4 CR45 CR49
R40 CR29 WCR33 R44 CR3 aC ags
CR29 19A115250-P1 Silicon. A— e o 3o
CR30 19A115250-P1 Silicon. (Used in PL-19C311029-Gl-4). L 1JI9 J Iazs J27
CR31 19A115250-P1 Silicon. | SEE NOTE | I
::nngz oUT SEE NOTE 2
UTPUT
CR33 19A115250-P1 Silicon. (Used in PL-18C311029-Gl-4). OUTPUT OUTPUT
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 NOTES:
CR37 19A115250-P1 Silicon., (Used in PL-19C311029-Gl, 2 and 4). I. THESE COMPONENTS PRESENT IN GROUPS 3 8 5. gflﬁg;g:ssgogg&fgﬁgawges%ggs IN ORDER TO RETAIN RATED EQUIPMENT SEE APPLICABLE PRODUCTION CHANGE
COMPONENTS MARKED WITH @ ARE OMITTED IN VALUES IN OHMS UNLESS FOLLOWED BY PERFORMANCE, REPLACEMENT OF ANY SHEETS IN INSTRUCTION BOOK SECTION
CR38 19A115250-P1 Silicon. (Used in PL-19C311029-Gl and 2). GROUP S ONLY. K=1000 OHMS OR MEG = 1,000,000 OHMS - SERVICE PART SHOULD BE MADE ONLY WITH OEALING WiTh TWS UNIT, FOR ES -
2. THESE COMPONENTS PRESENT IN GROUPS 2 8 4. CAPACITOR VALUES IN PICOFARADS (EQUAL 4 COMOONENT HAVING THE SPECIFICATIONS 3?'\/.5'.32 CF [CHANGES UNDER EaCH
COMPONENTS MARKED WITH A ARE OMITTED IN TO MICROMICROFARADS) UNLESS FOLLOWED Isnowu ON THE PARTS (5T FOR THAT PART.
GROUP 4 ONLY. BY UF= MICROFARADS. INDUCTANCE VALUES - - THIS ELEM DIAG APPLIES TO
IN MICROHENRYS UNLESS FOLLOWED BY MODEL NO REV LETTER
GI-12 FUNCTIONS (4+4+4) H= MILLINENRY! H= HENI
G2-8 FUNCTIONS (4+4) MH= MLL S OR HrHENRYS PLI9C31102961 SCHEMATIC DIAGRAM
SEEIL
G5-4 FUNCTIONS (2+2) 53333"'.35323
(1om820768, hav. 1 PLISC31102564 MEMORY BOARD A5

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES. Issue 1 53



LBI-3800

PARTS LIST SYMBOL|G-E PART NO DESCRIPTION
LBI-3808 R14 3R152-P203J Composition: 20,000 ohms +5%, 1/4 w.
3-KC KEYING - A8 R15 3R152-P513J Composition: 51,000 ohms +5%, 1/4 w.
PL-19B205633-G1-2 R16 3R152-P303J Composition: 30,000 ohms +5%, 1/4 w.
R17 3R152~P302J Composition: 3000 ohms *5%, 1/4 w.
and
R18
- - S . L ~ FLAT SIDE
- W= T —_— I CRIZ 48 £\co/DECO GRD SYMBOL G.E PART N DESCRIPTION R1® 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w.
(TO A6-J8) (TO A2-Ji0) OL|G-EP o. S R20 3R152-P303J Composition: 30,000 ohms +5%, 1/4 w.
J5 R21 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.
PL-19B205633~Gl Tone Keying '
— CRIO " PL-19B205633-G2 DC/Tone Keying R22 3R152-P103J Composition: 10,000 ohms 5%, 1/4 w.
> 2((_)‘%0 ngdg())LD R23 3R152-P513J Composition: 51,000 ohms +5%, 1/4 w. OR
"""""""" CAPACITORS = = = = = = = = = = R24 3R152-P303J Composition: 30,000 ohms +5%, 1/4 w.
c1 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
JI 98 (10 A3-u3) sim to RMC Type JF Discap. R25 3R152-P393J ?gmpgsitig::lgggégggaolé;s; +5%, 1/4 w.
se n - | =
s 7o
c2 5496267-P9 Tantalum: 3.3 pf +20%, 15 VDCW; sim
(¥|03'A51 VHL:& %',? Ro2 o | 2500 CPS 0SC to Sprague Type 150D, (Used in PL-19B205633-Gl). (g B%‘
10K J9 [ CONTROL cs 5496267-P18 Tantalum: 628 uf +20%, 35 VDCW; sim to Sprague =
(To A2-J7 Type 150D, (Used in PL-19B205633-G2).
Red s} LEAD IDENTIFICATION
Jio c4 19B209243-P9 Polyester: 0.22 pf +20%, 40 VDCW. FOR QI THRU Q7
2§$U§3§33u$rYTon c5 5494481-P111 Ceramic disc: .001 pf +20%, 1000 VDCW;
(TO A2-J37) egd sim to RMC Type JF Discap.
Q6
c7 19B209243-P1 Polyester: .0l pf +20%, 40 VDCW.
Jil cs 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCW;
R6 sim to RMC Type JF Discap.
30K
c9 5496267-P18 Tantalum: 6.8 pf +20%, 35 VDCW; sim to Sprague
Type 150D. (Used in PL-19B205633-Gl).
GRD — Cclo 5496267-P14 Tantalum: 15 puf +20%, 20 VDCW; sim to Sprague
(TO AlI-HI7) = 006’3 Type 150D, (Used in PL-19B205633-G2).
1000
CR2 c11 5494481-P103 Ceramic disc: 220 pf +20%, 1000 VDCH;
Pt sim to RMC Type JF Discap.
C12 549626 7-P9 Tantalum: 3.3 pf *20%, 15 VDCW; sim to Sprague {
J3 Type 150D, (Used in PL-19B205633-Gl). |
)2 |
C13 5496267-P18 Tantalum: 6,8 pf +20%, 35 VDCW; sim to Sprague i
-5.4 VDC Type 150D, (Used in PL-19B205633-G2). |
(TO AI-H31) :D(B c14 19B209243-P7 Polyester: 0.1 uf +20%, 40 VDCW. ‘
|
1
34 CR4 N’ | SR e o DIODES AND RECTIFIERS — - - - = — — ‘
A CR1 19A115250~P1 Silicon.
PTT . con
(TO AI-H38) c4 CR13 |
IzzLJF l
------- JACKS AND RECEPTACLES - - - — - — = !
- Jl 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A. E
thru
J11 !
i
ALL RESISTORS ARE 1/4 WATT UNLESS N O ' R S bl TRANSISTORS = = = = = = = = = = |
OTHERWISE SPECIFIED AND RESISTOR SEE APPLICABLE PRODUCTION CHANGE (TONE KEYING) a TRTIBYE3pi Silicon, NPN; sim to Type 2N2712 l
VALUES IN OHMS UNLESS FOLLOWED BY SHEETS IN INSTRUCTION BOOK SECTION B GROUP 2 (DC/TONE KEYING) S s B . ‘t
K=1000 OHMS OR MEG = 1,000,000 OHMS DEALING WITH THIS UNIT, FOR DES - Q7
CAPACITOR VALUES IN PICOFARADS (EQUAL CRIPTION [OF_GHANGES UNDER EACH
TO MICROMICROFARADS) UNLESS FOLLOWED FERSIONRETTER | SO = o & o 5 R  SBI05S5L.. Fave 03
BY UF= MICROFARADS. INDUCTANCE VALUES THIS ELEM DIAG APPLIES TO : Elmosmj Sh. 1, REV: 0)
IN MICROHENRYS UNLESS FOLLOWED BY MODEL NO REV LETTER Rl 3R152-P302J Composition: 3000 ohms +5%, 1/4 w. : (19B205632, Sh. 2, Rev. 0)
MH= MILLIHENRYS OR H=HENRYS. 19B205633-Gl R2 3R152-P203J Composition: 20,000 ohms 5%, 1/4 w !
o=, 0 n: (o) i) -
19B205633-G2 ! ! |
IN ORDER TO RETAIN RATED EQUIPMENT R3 3R152-P303J ((:omposition: 30,000 ohn§ 5%, 1/4 w. |
PERFORMANCE, REPLACEMENT OF ANY Used in PL-19B205633-Gl).
SERVICE PART SHNOU.C BE MADE ONLY WITH (190311194, Rev R4 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.
A COMPONENT HAVING THF SPS:&CAHONS; ’ > ’
SHOWN ON THE PARTS LIST FOR THAT PART. RS 3R152-P513J Composition: 51,000 ohms *5%, 1/4 w. ‘
- - o R6 3R152-P303J Composition: 30,000 ohms +5%, 1/4 w.
thru \
R8
R9 3R152-P623J Composition: 62,000 ohms *+5%, 1/4 w. RUNS ON SOLDER SIDE
R10 3R152-P103J Composition: 10,000 ohms *5%, 1/4 w. ‘
{ RUNS ON BOTH SIDES
R11 3R152-P513J Composition: 51,000 ohms +5%, 1/4 w.
R12 3R152-P203J Composition: 20,000 ohms +5%, 1/4 w. RUNS ON COMPONENT SIDE
R13 3R152-P302J Composition: 3000 ohms 5%, 1/4 w. |

SCHEMATIC & OUTLINE DIAGRAM
3-KC KEYING A8

54 Issue 1
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PARTS LIST RAM
LBI-3807 SCHEMATIC DIAG LBI"'3800

5 *+i8vDC
ng (TO TB803-2)
LIGHT DRIVER - A4
PL-19B205499-Gl-3

J2s J26 Yuer J2s J29 J30
1

17N
. [ s )
(e
SYMBOL|G-E PART NO. DESCRIPTION TO LIGHTS =
Ja J6 \J8 JIo Ji2 Ji4 Ji6 Jg  J20 Je2 J24
. N ' D i AN
PL-19B205499~Gl 12 Functions
PL-19B205499-G2 8 Functions
PL-19B205499-G3 4 Functi
netions J3 J5 97 99 a3 JIs a7 J19 g2
------- DIODES AND RECTIFIERS = - = = = = =
CR1 4037822-P1 Silicon. C c C ¢ C C Cc
and B )
CR2
------- JACKS AND RECEPTACLES - - - - - - - Q2 & Q3 E Q4 £ Q7 & Q8 E Q9 & Qlo E Qll
A A * A * A * A
Jl 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A. @
thru
82 GRD J32 LCR2 LCRI N ORDER TO RETAIN RATED EQUIPMENT
(TO TB8O8-I) Ll s PERFORMANCE, REPLACEMENT OF ANY
--------- TRANSISTORS - - = = = = = = = = SEE APPLICABLE PRODUCTION GHANGE | SERVICE PART SHOULD BE MADE ONLY WITH
Ql 19A115786-P1 Silicon, NPN. SHEETS IN INSTRUCTION BOOK SECTION EA COMPONENT HAVING THE SPECIFICATIONS
thzu DEALING WITH THIS UNIT, FOR DES - | SHOWN ON THE PARTS LiST FOR THAT PART.
o CRIPTION OF CHANGES UNDER EACH
Q5 19A115786-P1 Silicon, NPN ;(- g:::;r' :: 2283:: g REVISION. LETTER.
thru (Used 1;1 Pl..-i98205499-Gl and 2). THIS ELEM DIAG APPLIES TO B205500 1
g MODEL NO REV LETTER e  Fte 1
Q9 19A115786-P1 Silicon, NPN. PLI9B205499GI (12 FUNCTIONS)
thru (Used in PL-19B205499-Gl). PLI9B205499G2 (8 FUNCTIONS)
Q12 PL19B205499G3 (4 FUNCTIONS)

OUTLINE DIAGRAM

/ )
J J
fars , - v
= Ja P - = B
¢ z L3 ﬁ FLAT SIDE
3 . Jg6 7 =
g J5 Ji8
A
~ 8 Ji9 4
E g J7 J28 J20
=
4 o)
Jgs  J2! e
E 3 e 922
B Q
JI2 0 o3 33
:& JIl 4
> | Q125 LEAD IDENTIFICATION
£ FOR QI THRU QI2
Tu32 o
il @\
° W/ ¢
L CRI CR2 )
(19B205849, Rev. 0)
(19B205498, Sh. 1, Rev. 0)
(19B205498, Sh. 2, Rev. 0)
" RSO SOLDER BIOE SCHEMATIC & OUTLINE DIAGRAM

RUNS ON BOTH SIDES LIGHT DRIVER A4

RUNS ON COMPONENT SIDE
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES. Issue 1 55




LBI-3800 SCHEMATIC DIAGRAM PARTS LIST
LBI-3809
2500 CPS GATE 1500 CPS GATE
(TO A8-J8) (TO A2-48)
| TONE OSCILLATOR - A3
J3 | J5 PL-19B205503-G1
CRIS ! CRI6
- * 1e
+13.5 VDC
SEE APPLICABLE PRODUCTION CHANGE (TO AI-HT7) R27
SMEETS IN INSTRUCTION BOOK SECTION 47K
DEALING WITH THIS UNIT, FOR DES - JA 2500 CPS 2000 CPS { 1500 CPS SYMBOL|G-E PART NO. DESCRIPT]ON B
CRIPTION OF CHANGES UNDER EACH - - Sk - o sl o . o o | i B =S — — —
—{——REVISION LETTER. R 1 - o 0S¢, I 0s¢ osc
THIS ELEM DIAG APPLIES TO | ~~ &—F—@¢— — ¢ — ¢ —T+——¢ — ¢ — o —¢ — + — —— ¢ — o — o —8—-—1——— | | N - CAPACITORS = = = = = = = = = =
MODEL «NO REV LETTER
Cl 5493551-P6800G Mica: 6800 pf +2%, 100 VDCW; sim to
19820550361 and Electro Motive Typé DM-30.
c2
c3 5493551-P8200G Mica: 8200 pf *2%, 100 VDCW; sim to
and Electro Motive Type DM-30.
Cc4
Cc5 5493551-P10000G Mica: 10,000 pf *2%, 100 VDCW; sim to
and Electro Motive Type DM-30.
cé6
c7 19B209243-P105 Polyester: .047 pf +10%, 40 VDCW.
d
ALL RESISTORS ARE 174 WATT UNLESS cs
OTHERWISE SPECIFIED AND RESISTOR
K\A%)gg gH%MgRUSEES?Oi%_LOWEgH% c9 5496267-P11 Tantalum: 68 pf +20%, 15 VDCW; sim
= =z 000 . to Sprague Type 150D.
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF:= MICROFARADS. INDUCTANCE VALLES L o L | & & &L L | &L DIODES AND RECTIFIERS - - - - - - -
IN MICROHENRYS UNLESS FOLLOWED BY -
MH= MILLIHENRYS OR H=HENRYS, byt 19A115230-R1 Siieom,
CR17
IN ORDER TO RETAIN RATED EQUIPMENT
|PERFORMANCE , REPLACEMENT OF ANY J2 e N I T [N JACKS AND RECEPTACLES = = = = = = =
SERVICE P&RT SHOULD BE MADE ONLY WiTHI GRD i
£ COMPONENT HAVING THE SPEC\FWAT\-“NSI (TO Al-H20) Ja .:::nru 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A.
: ON.THE PORTE LigT FOR THMT EARMY = 2000 CPS 10K 37
HOLD GATE
(o A=y ¢ < | leaeeiiesx TRANSISTORS = = = = =~ = = = = =
R26 Q1 19A115123-P1 Silicon, NPN; sim to Type 2N2712.
(19C311092, Rev. 3) 47K J6 TO A80I1-J24 thru
TONE HI Q8
R22
10K ToNE ouTPUT | | | e o oo RESISTORS - = = = = = = = = =
GRD Rl 3R77-P302K Composition: 3,000 ohms *10%, 1/2 w.
J7 TO A80I-J7 R2 3R152-P561J Composition: 560 ohms +5%, 1/4 w.
OUTLINE DIAGRAM - R3 7491365-P2 Variable, carbon film: 5000 ohms +20%,
0.15 w, sim to CTS Type UPE-70.
R4 5495948-P357 Deposited carbon: 38,300 ohms 1%, 1/2 w;
and sim to Texas Instrument Type CD1/2MR.
RS
- : R
- R6 3R77-P302K Composition: 3,000 ohms *10%, 1/2 w.
R7 3R152-P103K Composition: 10,000 ohms *10%, 1/4 w.
< RUNS ON SOLDER SIDE R8 3R77-P302K Composition: 3,000 ohms *10%, 1/2 w.
FLAT sI
RUNS ON BOTH SIDES 1-AT SIDE R9 5495948-P361 Deposited carbon: 42,200 ohms *1%, 1/2 w; sim to
Texas Instrument Type CDl/2MR.
RUNS ON COMPONENT SIDE R10 3R77-P132J Composition: 1300 ohms +5%, 1/2 w.
R11 5495948-P361 Deposited carbon: 42,200 ohms *1%, 1/2 w; sim to
OR Texas Instrument Type CDl/2MR.
R12 3R77-P302K Composition: 3,000 ohms *10%, 1/2 w.
E R13 3R152-P103K Composition: 10,000 ohms *10%, 1/4 w.
T = and
:Egs\ \’g 8 o\. Rl
=4, & L R15 3R77-P302K Composition: 3,000 ohms *10%, 1/2 w.
LEAD IDENTIFICATION R16 5495948-P363 Deposited carbon: 44,200 ohms *1%, 1/2 w;
sim to Texas Instrument Type CD1l/2MR,
FOR QI THRU QB
H R17 7491365-P2 Variable, carbon film: 5000 ohms *20%,
0.15 w, sim to CTS Type UPE-70.
R18 5495948-P363 Deposited carbon: 44,200 ohms *1%, 1/2 w;
sim to Texas Instrument Type CD1l/2MR.
R19 3R77-P302K Composition: 3,000 ohms +10%, 1/2 w.
R20 3R152-P103K Composition: 10,000 ohms *10%, 1/4 w.
thru
R22
R23 3R152-P102K Composition: 1000 ohms *10%, 1/4 w.
SCHEMATIC & OUTI.INE DlAGRAM (19B205848, Rev. 0) R24 3R152-P302K Composition: 3000 ohms *10%, 1/4 w.
(19B205502, Sh. 1, Rev. 0)
(19B205502, Sh. 2, Rev. 0) R25 3R152-P303K Composition: 30,000 ohms *10%, 1/4 w.
TONE OSCILLATOR A3 R26 3R152-P473J Composition: 47,000 ohms 5%, 1/4 w.
R27 3R152-P473K Composition: 47,000 ohms *10%, 1/4 w.

5
6 Issue 1 *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.



PARTS LIST -

LBI-3810

3 KC OSCILLATOR - A6
PL-19B205506-G1

SYMBOL|G-E PART NO. DESCRIPTION
—————————— CAPACITORS = = = = = = = = = =

Cl 5496267-P11 Tantalum: 68 pf +20%, 15 VDCW; sim
to Sprague Type 150D,

c2 5493551~-P6800F Mica: 6800 pf *1%, 100 VDCW; sim to

and Electro Motive Type DM-30.

c3

C4 19B209243-P103 Polyester: .022 pf +10%, 40 VDCW.

C5 19B209243-P109 Polyester: 0.22 pf $10%, 40 VDCW.

cé 5496267~P13 Tantalum: 2,2 pf +20%, 20 VDCW; sim

and to Sprague Type 150D,

c7

——————— DIODES AND RECTIFIERS - - - = — - =

CR1 19A115250-P1 Silicon.
and
CR2
——————— JACKS AND RECEPTACLES - - = = - = =
Ji 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A.
thru
J1l1
————————— TRANSISTORS = = = = = = = = = =
Q1L 19A115123-P1 Silicon, NPN; sim to Type 2N2712,
thru
Q5
---------- RESISTORS = ~ = = = = = = = =
R1 3R77-P302K Composition: 3,000 ohms +10%, 1/2 w.
R2 7491365-P1 Variable, carbon film: 1000 ohms *20%,
0.15 w, sim to CTS Type UPE-70,.
R3 19B209131-P21 Metal film: 5620 ohms *1%, 1/2 w; sim
to IRC Type MEC.
R4 19B209131-P20 Metal film: 26,100 ohms *1%, 1/2 w; sim
and to IRC Type MEC.
R5
R6 3R77-P302K Composition: 3,000 ohms *10%, 1/2 w.
R7 3R77-P101K Composition: 100 ohms *10%, 1/2 w.
R8 7491365-P1 Variable, carbon film: 1000 ohms *20%,
0.15 w, sim to CTS Type UPE-70.
R9 3R152-P102K Composition: 1000 ohms *10%, 1/4 w.
R10 3R152-P512K Composition: 5100 ohms +10%, 1/4 w.
R11 3R77-P302J Composition: 3000 ohms #5%, 1/2 w.
R12 3R152-P163J Composition: 16,000 ohms #5%, 1/4 w.
R13 3R152-P392J Composition: 3900 ohms 5%, 1/4 w.
R14 3R152-P302J Composition: 3000 ohms 5%, 1/4 w.
R15 3R152-P102J Composition: 1000 ohms +5%, 1/4 w.
and
R16

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,

SCHEMATIC DIAGRAM LBI-3800

41,0l CODE OUTPUT
JIl (TO ABOI-H3)

2.2UF / 20V R7 +'3-I5 vbC

CODE RI|

INPUT 3K J3 g
J2 €<W—>

(TO A8OI-H2) FILTER

o —> Y
100 (TO AI-H9)

|

| FLI LE2

b e
GRD

J5<€
(TO AI-H23)

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
PL19B205506

ALL RESISTORS ARE 1/2 WATT UNLESS OTHERWISE SPECIFIED AND
RESISTOR VALUES IN OHMS UNLESS FOLLOWED B8Y K*1000 OHMS.
OR MEG* 1,000,000 OMMS.CAPACITOR VALUES IN

Q3 3 KC TONE
LEVEL ADJUST

R9 Rlo .55
Ik Sk 22UF

3KC
OUTPUT

J9
(TO ABOI-J28}

J8(TO A8-J5)
TONE GATE

fw 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.

(EQUAL TO MICROMICROFARADS) UNLESS FOLLOWED BY UF ¢
MICROFARADS. INDUCTANCE VALUES IN MICROHENRYS UNLESS
FOLLOWED BY MH* MILLIHENRYS OR M* HENRYS.

(19B205507, Rev. 2)

OUTLINE DIAGRAM

FLAT SIDE

OR

LEAD IDENTIFICATION
FOR QI — Q5

(19B205845, Rev. 0)
(19B205505, Sh. 1, Rev. 0)
(19B205505, Sh. 2, Rev. 0)

44— RUNS ON SOLDER SIDE

SCHEMATIC & OUTLINE DIAGRAM
3-KC OSCILLATOR A6

RUNS ON BOTH SIDES

RUNS ON COMPONENT SIDE
Issue 1 57



LBI-3800

SCHEMATIC DIAGRAM

PARTS LIST

LBI-3811

TONE DISCRIMINATOR - A7

PL-19C311026-G1-2

+13.5VDC DECODE CLOCK DECODE GATE
J3 J5 J7
(TO Al-H8) (TO A2-42) (TO A2-96)
- - ° °
Lzzz
- o N 2500 CPS. L] SR25 R26
S 62K 3K S 3K
c
c
2
| 5 Bp cs
Q9
INPUT Q7 8
E E Ol UF
cil &
TONE IN UF oy B bie
JI Hi¢ I
(TO ABOI-17) 62K - %E
¢
CRS 7 “EVRI
‘ 4.4vDC
GROUND 4
J
(TO Al-H21) go *
<L RI9 YCR6
TI 3 ‘: 3K
ce
1500 CPS| + }' J6 J8
ca 1600 (TO A2-411) (TO Al-H29)
IUF RI3 < ENCODE HOLD -5.4 VDC
35y 62KS & _Re
) c| 20K
{M ORDER TO' RETAN 'RATEQ. EQUIPMENT SEE APPLICABLE PRODUCTION CHANGE CR2 Y%
PERFORMANCE, REPLACEMENT OF ANY SHEETS IN INSTRUCTION BOOK SECTION e & Q6

| SERVICE PART SHOULD BE MADE ONLY WITH
|

A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LT FOR THAT PART
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.

DEALING WITH THIS UNIT, FOR DES -

CRIPTION OF CHANGES UNDER EACH

REVISION' LETTER

THIS ELEM DIAG APPLIES TO

MODEL NO
PLI9C311026G|
PL 19C31102662

REV LETTER

SCHEMATIC & OUTLINE DIAGRAM

TONE DISCRIMINATOR A7

58

Issue 1

E
RI7 E
270 bS
* :
J4
(TO A2-J3)
“1" ouTPUT

OUTLINE

DIAGRAM

(19D402729, Rev. 2)
FLAT SIDE

LEAD IDENT)FJCATION

- 94— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

“¢—— RUNS ON COMPONENT SIDE

FOR QI-QI3
(19C311359, Rev. 0)

(19B205443, Sh. 1, Rev.

(19B205443, Sh.

2, Rev.

T

1)
1)

A GROUP | (REMOTE CONSOLE)
® GROUP 2(STATION)

SYMBOL|G-E PART NO.| ~ DESCRIPTION N
PL-19C311026~Gl Console
PL-19C311026-G2 Station Panel
—————————— CAPACITORS = = = = = = = = = =
Cl 5496267~-P17 Tantalum: 1.0 pf *20%, 35 VDCW; sim
to Sprague Type 150D.
c2 5496267~-P10 Tantalum: 22 pf *20%, 15 VDCW; sim
to Sprague Type 150D.
c3 5496267-P17 Tantalum: 1,0 pf +20%, 35 VDCW; sim
and to Sprague Type 150D.
C4
Cc5 5494481-P111 Ceramic disc: ,001 pf +20%, 1000 VDCW;
and sim to RMC Type JF Discap.
cé
c7 5496267-P213 Tantalum: 2,2 pf +10%, 20 VDCW; sim to Sprague
Type 150D, (Used in PL-19C311026-Gl).
c8 19B209243-P101 Polyester: .01 pf +10%, 40 VDCW.
co 5494481~-P111 Ceramic disc: .001 pf *20%, 1000 VDCW;
sim to RMC Type JF Discap.
cio 5496267-P214 Tantalum: 15 pf +10%, 20 VDCW; sim
to Sprague Type 150D.
Cl1 5496267-P17 Tantalum: 1.0 pf +20%, 35 VDCW; sim
to Sprague Type 150D.
Cc12 5496267~P217 Tantalum: 1,0 pf +10%, 35 VDCW; sim to Sprague
Type 150D. (Used in PL-19C311026-G2).
------- DIODES AND RECTIFIERS - - = = = — -~
CR1 19A115250-P1 Silicon.
thru
CR10
VR1 4036887-P4 Silicon, Zener.
——————— JACKS AND RECEPTACLES - - — - - — —
Jl 4033513-P15 Contact, electrical: sim to Bead Chain R40-1A.
thru |
J8 {
|
————————— TRANSISTORS = = = = = = = = = =
Q1 19A115123-P: Silicon, NPN; sim to Type 2N2712.
thru
Q13
---------- RESISTORS = = = = = = = = = =
Rl 3R152-P183J Composition: 18,000 ohms 5%, 1/4 w.
R2 3R152-P333J Composition: 33,000 ohms #5%, 1/4 w.
R3 3R152-P912J Composition: 9100 ohms 15%, 1/4 w.
R4 3R152-P751J Composition: 750 ohms #5%, 1/4 w.
R5 3R152-P102J Composition: 1000 ohms +5%, 1/4 w.
and
R6
R7 3R152-P751J Composition: 750 ohms *5%, 1/4 w.
R8 3R152-P202J Composition: 2000 ohms +5%, 1/4 w.
thru |
R11 !
R12 3R152-P623J Composition: 62,000 ohms 5%, 1/4 w,
and
R13
R14 3R152-P302J Composition: 3000 ohms 15%, 1/4 w.
R15 3R152-P203J Composition: 20,000 ohms *5%, 1/4 w.
R16 3R152-P271J Composition: 270 ohms 15%, 1/4 w.
and
R17

*COMPONENTS ADDEL

, DELETED OR CHANGED BY PRODUCTION CHANGES.

SYMBOL|G-E PART NO DESCRIPTION

R18 3R152-P203J Composition: 20,000 ohms +5%, 1/4 w,
R19 3R152-P302J Composition: 3000 ohms *5%, 1/4 w.

R20 3R152-P513J Composition: 51,000 ohms *5%, 1/4 w.
s

R22 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.
18 = = : - *
R24 3R152-P102J Composition: 1000 ohms +5%, 1/4 w.

R25 3R152-P623J Composition: 62,000 ohms +5%, 1/4 w,.
R26 3R152-P302J Composition: 3000 ohms 15%, 1/4 w.

R27

R28 3R152-P103J Composition: 10,000 ohms +5%, 1/4 w.
R29 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.

R30 3R152-P203J Composition: 20,000 ohms *5%, 1/4 w.
R31 3R152-P303J Composition: 30,000 ohms *5%, 1/4 w.
R32 3R152-P513J Composition: 51,000 ohms *5%, 1/4 w.
R33 3R152-P302J Composition: 3000 ohms *5%, 1/4 w.

R34 3R152-P622J Composition: 6200 ohms *5%, 1/4 w,

R35 3R152-P101J Composition: 100 ohms 5%, 1/4 w.

R36 3R152-P302J Composition: 3000 ohms +5%, 1/4 w.

————————— TRANSFORMERS - - - = = = = = = =
Tl PL-19B206719~-Gl Discriminator assembly.
————————— MISCELLANEOUS = = - - - - - = -

4035306-P40

Fiber washer.

(Used between T1 and board).




{ 3

TONE ALERT OSC

19A122250-G8

SCHEMATIC DIAGRAM

Al- TONE ALERT 0SC l

R7
430K

O} g3 S __ ) TONE ALERT 0SC P2 W-G-Y
R H9 0 H9
) 18805-12
87 l 85 13.5v REQ T8804-1
saq |
88 \o_‘”"‘—iraeos-e
Jj =
oS G
XDS! A
w-v
T8803-4

OUTLINE DIAGRAM

FRONT PANEL
REAR VIEW

(19B205367, Rev. 1)

)

SALT NOTE 4 SPEAKER
+

SWITCH
-’l‘%ﬁ—ﬁ%‘h—swncn KT Wi

PARTS LIST

ERT OSCILLATOR
PL-19A122250-G8

CENTER wi
T} couomto%smgw

SYMBOL|G-E PART NO. DESCRIPTION
--------- MISCELLANEOUS = = = = = = = = =
PL-19A122205-G12| Button Assembly (TONE).
SWITCH ASSEMBLY
PL-19B205362-G1
-------- INDICATING DEVICES - - = = = - - -
DS1 19C307037-P20 Lamp, incandescent: 28 v: sim to G-E 757.
----------- PLUGS = = = = = = = = - - —
Pl 4029840-P2 Contact, electrical: sim to AMP 42827-2,
and
P2
---------- SWITCHES - ~ = = = = = = = = =
81 19A122211-P1 Two pushbutton: 2 form C contacts, 2 amps at
28 VDC or 1 amp at 110 VAC; sim to Oak 247198-130
(modified).
---------- SOCKETS = = = = = = = = = = =
XDS1 19B209342~-P1 Lampholder: sim to Leecraft 7-04.
COMPONENT BOARD ASSEMBLY
PL-19B205373-G1
—————————— CAPACITORS - = = = = = = = - =
Cl 19A115028-P109 Polyester: ,022 pf +20%, 200 VDCW.
thru
Cc4
c5 7489162-P35 Silver mica: 220 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15.
------- DIODES AND RECTIFIERS - - - = - - -
CR1 19A115250~P1 Silicon.
thru
CR3
--------- TRANSISTORS = = = = = = = = = -
Q1 19A115123~P1 Silicon, NPN; sim to Type 2N2712,
and
Q2
—————————— RESISTORS = = = = = = = = = =
Rl 3R77-P152K Fixed composition: 1500 ohms *10%, 1/2 w.
R2 3R77-P303K Fixed composition: 30,000 ohms *10%, 1/2 w.
and
R3
R4 3R77-P152K Fixed composition: 1500 ohms *10%, 1/2 w.
RS 3R77-P103K Fixed composition: 10,000 ohms *10%, 1/2 w,
and
R6 .
R7 3R77-P434K Fixed composition: 0,43 megohms *10%, 1/2 w.
----------- CABLES = = = = = = = = = =
Wl PL-19A122228~Gl RF: includes 1 contact, approx 15 inches long.
--------- SUBASSEMBLIES - - - - = = = - =
EYELET BOARD ASSEMBLY
PL-19A122225-Gl
------- JACKS AND RECEPTACLES - - - - - - =
Jl 4033513-P2 Contact, electrical: sim to Bead Chain L93-2,
and
J2

=

CHASSIS
BOTTOM VIEW

FLAT SIDE

SPACER
SCREW. —SCREW OR
'WASHER

L'WASHER ECH
CHASSIS Al BOARD (1)
\-,/
VIEW "A-A" LEAD INDENTIFCATION
FOR QI 8 Q2

(19B205610, Rev. 0)

COMPONENT BOARD
A8OI

(PARTIAL VIEW)
(19C303965, Rev. 1)

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

LBI-3800

PULSE TONE OPTION JACK
19A122250-G17 (OPTION 5003)

SCHEMATIC DIAGRAM

TRANSISTORIZED CONTROL CON?gl‘.E

E
. %& [~ DECODER ‘
1803 188017 O] TEwR o -

LI
pa
w_3<v

TB807-4

T8807-5

Kl

|

I

A8OI-JI8 |

LS80l t
T

TB8O4-2 TBEOI-9 R |A

HKSW,
| ©FF HY)
1

I

TB8O4-3 TBEO-I0 g |C

IA\ N

K

|
=
|

|
]

(19B205380, Rev, 2)

OUTLINE DIAGRAM
CHASSIS

BOTTOM VIEW

Ji
] (REAR_VIEW)

S80I

(19B205381, Rev. 2)

PARTS LIST

PULSE TONE OPTION JACK
PL-19A122250-G17

SYMBOL|G-E PART NO. DESCRIPTION
---------- RESISTORS = = = = = = = = = =
Rl 3R77-P270J Fixed composition: 27 ohms 5%, 1/2 w.

JACK ASSEMBLY

PL-19A122232-Gl1
——————— JACKS AND RECEPTACLES - = - = - - -
Jl 7489183~P5 Socket: 9 contacts; sim to Winchester M9S~LRN
(modified).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,

SERVICE SHEET

TONE ALERT OSCILLATOR &
PULSE TONE OPTION JACK
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19A122250-G18 HANDSET (19€307105-P1)
SCHEMATIC DIAGRAM PARTS LIST
GRD ¥ .
T0 TBBOI-I0 N22-W-R-BK T81-5
CONNECTOR 2 MAGNETIC CONTROLLED DESK MICROPHONE
ToEerangICEe PIN NUMBER MODEL 4EM28A10 (19C307105-P1)
SHIELD °! (SEE RC-1227)
OUTPUT XFMR-HI
TO TB8OI-7
SPKR-HI N22-W-BLR | DAMT)
TO T880I-9 w3 ! S| SHOWN WITH
HANDSET | HANDSET OFF
Wons | ¥ 33'D""°°"
2
l 1 .2 SYMBOL|G-E PART NO. DESCRIPTION
|
(19A122235, Rev. 1) | swiTcH
‘:._.i 3 MECHANICAL PARTS
SHELL
OUTUNE DlAGRAM __I MODEL 4EM28A10
Low
1 Pushbutton. Shure Brothers 65A605A.
‘ 2 Washer. Shure Brothers 30A697.
HicH a 3 Spring. Shure Brothers 44A149,
2200 4EM28BIO - SAME AS 4EM28AI
e E)E(cgp-’ AS suowus E28rIo 4 Cap and grille. Shure Brothers 90A1019,
HANDSET 5 g;ggestic controlled cartridge. Shure Brothers
19 WIRING DIAGRAM .
6 Washer. Shure Brothers 34A223.
______ 7 Shield. Shure Brothers 53A528.
| 8 Damping pad. Shure Brothers 20B33.
RC-1158 3 RC- 1227
_____ | 9 Housing. Shure Brothers 90A1017.
3 MICROPHONE - 4EM28AIO B 4EM28BIO 10 Base. Shure Brothers 90A1016.
11 (Not used).
}‘ 12 Pin. Shure Brothers 31A848.
i
(19B205597, Rev. 0) ! 13 Bracket. Shure Brothers 53A637.
, .
14 Cable and plug. Shure Brothers 90A1018.
MICROPHONE
E 15 Cable clamp. Shure Brothers 53A532.
16 Bottom plate. Shure Brothers 90A1015.
PARTS LIST
PARTS LIST swgz 17 (Not used).
- A q
LBI-3559 Sﬁ BLACK 18 Mounting bracket. Shure Brothers 53A633.
HANDSET HOOKSWITCH HOD*EIQN;)gEZGAIO RED 19 Switch. Shure Brothers 90B970.
PL-19A122250-G18 (PL-19B209100-G1) Jo mmmmeen ”
- T +4 #02 O
‘ Lo X \or 0%
SYMBOL|G-E PART NO. DESCRIPTION SYMBOL|G-E PART NO. DESCRIPTION 1 CONNECTOR
CIRCUIT DIAGRAM
HANDSET HOOKSWITCH ASSEMBLY (REFER TO RC-1158) 4EM28AI0
PL-19B204867-G3 ;
---------- RESISTORS = = = = = = = = = = g
RL 5493035-P10 Wirewound: 3.5 ohms *5%, 5 w; sim to Tru-Ohm 1 §§“ tap screw, 3géggo‘éeﬂd= No. 4 x 5/16.
Type X-60. ure Brothers .
---------- SWITCHES - = = = = — = = = = =
51 19A121612-P1 Holder and switch: black thermoplastic case, 2 Cable clamp. Shure Brothers 53A532.
2 form C contacts, 1 amp at 125 v; sim to
Telephone Compnents Brook-Tel 1010S (modified). 3 Shield. Shure Brothers 53A341. f NOTES: "
----- TERMINAL BOARDS - - - = = - - - - i I SWITCH#¥| OF THE MICROPHONE
TB1 7775500-P55 5 terminals. 4 Switch. Shure Brothers 90A925. CIRCUIT MUST CLOSE FIRST
----------- CABLES = = = = = = = = = = | :
w3 PL-19A121720-G2 | Cable: approx 9 feet long. s Handle. Shure Brothers 804971. AND OPEN LAST.
6 Adapter. Shure Brothers 65A230.
7 Magnetic controlled cartridge. Shure Brothers ]
99A562. ¥ JUMPER MAY BE REMOVED FOR PARALLEL
8 3R77-P222K Resistor, composition: 2200 ohms +10%, 1/2 w. OR SPECIAL OPERATION
9 Receiver cap. Shure Brothers 65A199A,
10 Washer. Shure Brothers 34A321,
(RC-302, Sh. 2)
11 Escutcheon. Shure Brothers 53A536A.
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES. 12 Actuator. Shure Brothers 53ASS6.
13 Spring. Shure Brothers 44A140.
14 Plunger bar., Shure Brothers 65B206A.
15 Flat head screw, socket cap: No, 4-40 x 1/4.
Shure Brothers 30C557B.
16 Transmitter cap. Shure Brothers 65A197A.
17 Waolier. Suure droihers 344369,
18 Magnetic controlled cartridge. Shure Brothers
99A86.
SERV'CE SHEET 19 Cable and plug. Shure Brothers G0ABS19,
HOOKSWITCH, HANDSET &
DESK MICROPHONE *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,
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LBI-3800

MILITARY MICROPHONE — 19B209102-P1
(OPTIONS 5008)

PARTS LIST

LBI-3558

— MILITARY MICROPHONE — —

MODELS 4EM25A10 and 4EM25B10
(PL~19B209102-Gl )
(SEE RC-1163)

SYMBOL|G-E PART NO. DESCRIPTION
MECHANICAL PARTS
MODEL 4EM25A10
1 Cable clamp. Shure Brothers 53A532.
2 Switch., Shure Brothers 90D938.
3 Case (back) and mounting button: plastic.
Shure Brothers 90B618.
4 Switch button: red plastic. Shure
Brothers 65A152B.
5 Spring. Shure Brothers 44A113.
6 Shield. Shure Brothers 53A341.
7 Magnetic controlled cartridge. Shure
Brothers 99A86.
8 Case (front): plastic. Shure Brothers
90A969.,
9 Cable and plug: approx 6 feet long.
Shure Brothers 90A619.
MODEL 4EM25B10
10 Cable clamp. Electro Voice 75881.
11 Case (back): includes switch and mounting
button. Electro Voice 83510.
12 Switch button: red plastic. Electro Voice
75815,
13 Spring. Electro Voice 19006,
14 Gasket. Electro Voice 38277.
15 Magnetic controlled cartridge. Electro
Voice 83444.
16 Grille screen. Electro Voice 75814.
17 Case (front): plastic. Electro Voice 75816,
18 Transformer shield. Electro Voice 75873.
19 Cable and plug: approx 6 feet long. Electro

Voice 83445,

4EM25BI0

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

HI Low

CONNECTOR
PIN NUMBER

1

SWITCH OPEN ¢ 4

WIRING DIAGRAM

RC-1163
MILITARY MICROPHONE—-MODEL 4EMZ25AI0 8 BIO

SERVICE SHEET

MILITARY MIKE - 19B209102-P1
(OPTION 5008)
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LBI-3800

SWINGING - ARM MIKE MODEL 4EMI3A1

(OPTIONS 5005)
(Mtg Kit 7774934-P2)

SWINGING -ARM  MICROPHONE
MODELS 4EMI3AI

SERVICE SHEET

two conductor rubber or PVC jacketed micro-
phone cable, Belden Cat. #8412, 2 amphenol
plugs Type 91 MC3M. Dazor Mfg. Co. Cat.
MP-866. Also has 4 pin connector amphenol
Type 91-MC4M on cable end away from mike.

PARTS LIST
SYMBOL DESCRIPTION G-E DRAWING
1o & PART NO.
SWINGING-ARN WICROPHONE WODEL 4EWIIAT

Microphone, multi-impedance, dynamic: moving B-7487533-P1
coil type with freq range of S0 to 15,000 cps,
has swivel adjustment from O to 80°, Shure
Bros. Model 558 (DY12).

Microphone bracket: 24" reach, includes shielded | C-7774934-P2

SWINGING-ARM MICROPHONE MODEL 4EM13Al

(OPTIONS 5005)
62

Issue 1




(7) DC VOLTAGE CHECKS OF TRANSISTOR STAGES LBI-3800

LOGIC & KEYING CIRCUIT CHECKS

SHIFT REGISTER & CODES

WITH NO TONE OR CODE APPLIED TO THE CONSOLE,

DECODE MATRIX

LOAD A CODE INTO THE SHIFT REGISTER

QUICKCHECKS MEMORY BOARD A5

THESE QUICKCHECKS PROVIDE THE SERVICEMAN AN EASY
METHOD OF ISOLATING A DEFECTIVE STAGE IN THE CONSOLE.
FIRST, CHECK THE SUPPLY VOLTAGES, AND THEN FOLLOW
THE APPLICABLE PROCEDURE IN THE CHART BELOW. AFTER

THE DEFECTIVE STAGE IS ISOLATED, THE DC VOLTAGE READ-

ALL MEASUREMENTS MADE WITH A DC-VTVM FROM

TRANSISTOR PINS TO GROUND.

NOTE

THE SHIFT REGISTER SHOULD BE IN THE
CHECK FOR READINGS SHOWN IN THE CHART BELOW.
NEXT, LOAD A CODE INTO THE SHIFT REGISTER BY
GROUNDING ONE OF THE PUSHBUTTON JACKS (JI3
THRU J24) AND CHECK FOR APPROXIMATE READINGS
ON MATRIX BARS AS SHOWN IN THE CHART.

"0" STATE.

AS DIRECTED IN STEP 5. NEXT, MOMENTARILY
GROUND THE BASE OF Q5 AND CHECK FOR

A POSITIVE METER DEFLECTION ON THE

APPLICABLE MATRIX LINE.

All voltage readings are taken with a DC-VTVM and measured from

transistor pin to ground.

otherwise indicated.

All readings are positive (+) unless

The Memory flip-flops are switched by momentarily grounding the

appropriate input jack.

Output jack readings are taken with the output

INGS MAY BE USED TO LOCATE ANY DEFECTIVE COMPONENTS. WHEN CHECKING SWITCHING TRANSISTORS, PLACE METER VOLTAGE IN STANDBY CONDITION VOLTAGE WITH R-F1 BUTTON HELD IN leads disconnected.
PROBE ON TRANSISTOR PIN BEFORE PRESSING PUSHBUTTON. (No Button Pressed and No Code In) (Or J13 Grounded) TRANSISTOR VOLTAGE OUTPUT READINGS
INPUT JACK
: TRANSISTOR BASE COLLECTOR | EMITTER BASE COLLECTOR EMITTER GROUNDED | SymboT | Base | Collector | Emitter | Jack | Voltage
SYMPTOM PROCEDURE MAKE CHECKS (1) THRU (7) AS DIRECTED: LOGIC BOARD
; GRRACK - | CODE VOLTAGE AT MATRIX BAR J-V J4 Ql -1.5 12 0 Jig lig
Unit will Encode 1. Make waveform checks D1 thru Q1 1.0 12.5 4.0 No Change No Change No Change Q2 1.0 0.6 0 J .
but not Decode D4 on Tone Discriminator NONE [ALL"O"| 0.6V 12v 0.6V 12v 0.6V 12v 0.6V 12V 0.6V Q2 4.5 7.0 4.0 1 1.0 0.6 0 Jl6 1.0
Board A7 (see following page). a3 |1oo0r| 12v i2v 0.6V 12v 0.6V 12v 0.6V oev | 12v één_v¥obm£§0R&égls%gsEDAFé%omKTEgAxgéHT& Q3 1.5 12.5 4.0 J7 82 15 12 0 J19 12.5
Jia |1o010| 12v 12v 0.6V 12v 0.6V 0.6V 12v v 0.6v -vIv Q4 -1.0 12.5 -1.0 ‘
2. Make waveform checks D5 thru as | oon | 12v 12v oev | 12v o.6v | oev | 12v 06V | I12v P O SR e DIcaTED POSITIVE Q5 0.1 1.5 0 J6 Q3 -1.5 12 0 J18 12.5
D11 on Logic Board A2 (see Jge [1o001 | 1av 12V 0.6V 0.6V 2v 12v 0.6V nev | 12v : Q6 1.0 0.6 0 Q4 1.0 0.6 0 J17 1.0
following page). ar fioo | ey 12v o6v | oev v | oev 12v 2v | oev Q7 1.0 0.6 Y
- J3 Lo 2v 12v 0.6V 0.6V 12v 0.6V 2v Q8 -1.3 12.5 0 No Change No Change No Change J5 Q3 1.0 0.6 0 J18 1.0
3. Check DC voltages of Memory Ji9 | ool 12v 0.6V 12v 12v 06V 12v 0.6V Q9 2.2 1.5 1.2 1.0 125 1.2 Q4 -1.5 12 0 J17 12.5
Drivers Q35 thru Q46 on Logic J20 | oo | 12v 0.6V 12v 12v 06V | 0.6V 12v Q10 2.2 1.5 1.2 0.7 12.5 1.2
-1.5 12 0 J20 12.5
Board A5 (see Step(?)). g2 | o | iev 0.6V 12v 12v 06V | 0.6V 12v Q11 12.5 0.6 12.5 12 12.5 12.5 I8 82 1.0 0.6 0 J23 1.0
Je2 | ol 12v 0.6V 2V 0.6V v 12v 0.6V %tllg ?g 5.0 464 j5 5 gg 4.4 :
4. Check DC voltages of Memor J23 | 12v 0.6V 2V 0.6V 12v 0.6V 12v . 0.6 . . 0 20 1.0
Board A5 (see Step@). y J24 1o 12v 0.6V 12V 0.6V 12v 0.6V 12v Ql4 -1.3 12.5 0 -1.3 12.5 0 Jil 82 _i‘g 12'6 8 323 12.5
Q15,17,19,21,23 -1.3 12 0 See Step 5 :
5. Check DC voltages of Q1 thru Q16,18.20.22.24 1.0 0.6 0 See Step 5 710 Q7 1.5 12 0 722 125
Ql2 on Light Driver Board A4 Q25,27 5.5 5.0 4.5 2.2 (Note 1) 1.7 15 Q8 1.0 0.6 0 J2 1.0
(see Step (@) Q26,28 1.0 5.5 3.8 4.0 (Note 2) 2.2 3.8
. R8 C3 4®ca45 CR69 Q29 1.0 24 3.8 5.2 5.0 38 Jo Q7 1.0 1(2).6 g :}g% lé";
: . -~ 8 -1.5 .
Unit will Decode 1. Make waveform checks El thru ?f‘f@? @ @R@%%R%z?g%ﬁl ° CR53 > CR78 832 %8 28 6 160 5'78§ 12.0 562 :
but not Encode E8 on Logic Board A2 (see CRS R|4 41 RS54 CR7 Q32 _1:0 12°5 0 '1'0 0.6 0 J12 Q9 -1.5 12 0 J24 12.5
following page). c < = a3 R72 Q33 1.0 12.5 0.6 1.0 12.5 0.6 Q1o 1.0 0.6 0 J27 1.0
2 CRI Q34 3.6 3.3 3.0 2.6 3.3 3.0
. . . . . . . 0.6 0 J24 1.0
2. Make waveform check E15 on Tong R2 @ , CRa7IER G s |ISR55 (<) cREO Q35,046 T.0 12.5 2.8 T.4 (Note 3) T.0 2.8 18 8?0 I8 12 0 J27 12.5
Oscillator Board A3 (see fol- Q R3 48 57 CR75 Q47 12.0 12.5 12.0 12 12.5 12 :
lowing page). @ D\ R CR4 °R5° 6 Jl4 Q11 -1.5 12 0 J26 12.5
VRI 1 3-KHz KEYING BOARD Q12 1.0 0.6 0 J25 1.0
3. Check output of 3-kHiz Oscilla- oo s allzrsi 877 8- 1.0
or . Q1 1.5 1.0 0.6 Note 1 - Readings for Q25 only. Q27 does not change. J13 Qll 1.0 0.6 0 J26 .
SUPPLY VOLTAGE CHECKS R4l o U3 R4 Ras vi2 Fs2 Q2 -1.0 13.5 0 Note 2 - Readings for Q26 only. Q28 does not change. Q2 | -1.5 12 0 J25 12.5
R4O
4, Make waveform checks D18 thru E . 3 @ Q3 8 13.5 13.5 Note 3 - Readings for Q35 only. Q36-Q46 do not change.
D21 on 3-kHz Keying Board A8 cmsé) V"a CB C’\Ih FLIP FLOPS Q4 1.5 1.0 0.6
(e Tl Tovn e @, oyt z N I
R c it > . .
gnitdwin geitger 1. gike w;vefolx;m checks D1 thru / e o2 gm @EPM B 0|6 ] ‘ ‘ ‘ é ‘%Z’XJE;'SG?RY Q7 -1.0 13.5 0
ncode or Decode on Tone Discriminator Board _ R56 R57 € R64, 395 LIGHT DRIVER A4
A7 (see following page). 5.4 voC (9&%3 Lo 3<P # o Ams E @_, @\@ %“G’) TONE OSC BOARD
‘ CK35 ca 6 cmo cmoa CRI 2 cmos cm 4 _Ql 5 10 5 5
2. Check_Shift i 94 K .
cn c )1 Register (see /'Q cmoe RI42 . R . » . . Q2 5 10 5 5 TRANSISTOR VOLTAGES
ep : GROUND— | . . MATRIX BAR ' DIODE = "I NO DIODE = “0 DIODE = "I a3 7 6.5 g For Ql thru Q12
CRIOS . i
_— @ E . ENCODE Q4 1.3 13.5 1.0 CONDITIONS Base Collector Emitter
+13.4 VDC cri] R9 . R o Mﬁr?éx CODE 82 g lg gg Light ON 2.4 2.2 1.8
db@%edé mob@\}amos RIO6 RIO7 R:ogp E, ES E o 000 cR Q7 5 10 55 (Transistor on)
3- 10011
O i c C 36 mie ORI feao|F0% i | 30 towor ¢ Q8 3 13.5 2.5 Light OFF 1.2 0.6 18
D) 5- 10110 CRI4Q| i
J&@ oza e . CI) o Jais o Jor 1o 3-KHz OSC BOARD (Transistor off)
027 K3 m CRIIS 7- :'.33; CRIZ o
RELAY SUPPLY / \‘gf CRIII @B 8: 1.Q2 12 12 12
"’234‘}’19.?0&';&’;&0 JIo@® ro7 crmo ‘%35./@ dading € rioavhios ¥ CR'@I% o0 e S 83’Q 12 12 11.5
+4VDC WITH BUTTON Cgﬁgégﬁ._/ O c39®/‘ C"“*’g,%‘o R - 1o Q4 2.3 7 1.2
PRESSED. . & R VR Q5 7 12 6.2
— TONE DISC BOARD
A7-
ENCODE /DECODE ENCODE MATRIX PUSH BUTTON  MEMORY Q1 1.3 5 0.7 Q\’
BISTABLE JACKS SET Q2 5 10 4.5 \
(@33-034) JI3-424) DIODES 93,4 o 13.5 o a \Xx‘f‘
- i : : A
RC-1610 @ ENCODE /DECODE BISTABLE @ ENCODE MATRIX @ PUSHBTTONS & ggrgg = T 12.5 1.3 ~
WITH NO CODE APPLIED TO THE CONSOLE, LOAD A CODE INTO SHIFT REGISTER BY MEMORY SET DIODES 9’ 1.5 . 1.3
READING AT Jii SHOULD BE APPROXIMATELY GROUNDING PUSHBUTTON JACK JI3, OR WITH NO PUSHBUT TUNS PRESSED. RE ACIH Q . 13.5 0.8
12 VDC. WITH ONE OF THE PUSHBUTTONS HOLDING IN THE R-FI PUSHBUTTON. AT UTRUT ACKS Jae 1 RS~  REACING Q10 1.4 13.5 4.4
PRESSED, READING SHOULD DROP TO CHECK EACH BAR IN THE MATRIX FOR A BF hbprely UACKs J2o THRU J36 SHIULD Q11 1.4 1.0 0.6
APPROXIMATELY 0.6 VDC. READING OF 0.6 VDC FOR "I} OR 12 VDC BUTTON PRESSFD (413 GROUNOEO), READING Q12 ol 55 5
: J25 SHO _06 vbe.
NOTE THE R-F2 gbsDHSST#gZR%Egs{ES/D(CJ|4WITH Q13 10.0 13.5 9.3 TROUBLESHOOTING PROCEDURE
A DIODE IN THE MATRIX LINE INDICATES GROUNDED), READING AT J26 SHOULD BE

A "1". NO DIODE IN THE MATRIX LINE

25 APPROXIMATELY 0.6 V
INDICATES A "0 Lc, erc.

DC VOLTAGE CHECKS

Issue 1 63



LBI-3800
3KC KEYING A8
TONE DISCRIMINATOR A7 LOGIC BOARD A2 (TRIGGERED AT J4)

J5-3KC KEYING
OUTPUT

ENCODE WAVEFORMS

CHECK ENCODE WAVEFORMS EiI THRU EIS. ALL WAVEFORMS

J4- "I" OUTPUT

J5- DECODE QI2-PULSE MIXER Q2-ONE-SHOT
CLOCK PULSES COLLECTOR

03 3KC HOLD

@@2 | ®

TAKEM WITH AN EXTERNALLY TRIGGERED, SINGLE TRACE
SCOPE (OR DUAL TRACE SCOPE IF AVAILABLE), AND WITH
THE R-FI PUSHBUTTON MOMENTARILY DEPRESSED. TRAN-
SISTOR WAVEFORMS ARE TAKEN FROM THE COLLECTOR,
AND CAPACITOR WAVEFORMS TAKEN FROM THE POSITIVE
(TOP) LEAD. THE TRIGGER PULSE IS TAKEN FROM THE
ANODE BAR OF CRI22 THRU CRI33.
SCOPE SEETINGE FOR ACLL READINGS:

VERTICAL - 5VDC PER CIVISION

HORIZONTAL- 50 MILLISECONDS PER DIVISION DECO DE

J7-TO 2500 HZ

0SC (ZEROS) - -
1 1 i ' c

0 2 Grrs QCRbo (5R69 [5)cRe2 RS SNy T | RERRELTRRE
EI/E %RCRM e/ cast;ﬂ.msz T 4 4 QIS/E ; st . RI3 - AN | RREECRE Sl
ol IG ) ®%‘54 < N J C7) &0 ! 55 0 | ; L
C 2 YHON i el o) CRSI||  CRee 0. O) “g) ¢ eri23 o cEP CRG ] R
7 e | e (o Jolelo 2.8 0% oy o s ] '@ | C7-(BASE OF QIO) @ Q22-FLIP-FLOP 4 @ Q5-ONE-SHOT
"o CR46 CRS% (e} 130 Jzee .' 2

a %R.a R3
?@ “"2 5§ R, LOGIC BOARD A2 Q20-FLIP-FLOP 3
oY &, R RI2 5 6 T S N S S BN

(284;&5@“%57 ¢ ) Q37 £ 0, e C44 .)
A R C

C RBI J27®
Q38 t ) c45 o\)

? | E——
| i : oV
J8-TO 1500 HZ
0SC (ONES)
o'V}
oV

- 38 R L@ &
@ Q34-50HZ CLOCK o e 32 L5 2 J2-DECODE
i ng Re2 R78 Q39 ¢ %4 cae .) R,4 RI2g~—R E RI9 R24 CLOCK INPUT
©) ke[ c' CP W c.m'5 FETo) C‘ O &° T Rl T
O . R55 |7 2.5 R74 mgb R87 Q40 ¢ \)(,647 o) co—@ g;%g ‘ o) °7 0 : T
E Por ‘ R5e R|34 3 OV [ -
. el c B b . m@ T DECODE T
6 o o oS TRIGGER |
@ QQ'E%t?_EEg.'rXOERR E R56 \RS7 E ER64 .ERY % 3 <, R'35 5 PO 2 ) N - 0 ’
. . Q 3 3 5 _ _
CR93 J ¢ B R48 R 9_. ~ r:;e 7 ResFF{é'e ca99 cmoo cmm CrID2  CRIO3 CRi W g’fo c49 o) 3 KC KEYING A8 QI6-FLIP-FLOP |
c35 @ R DRI T s ORI =T = DIcDlc: DIC hIcTD RO S
— — R53._@ ._@Reo ._@ ._@Ree K69e—(s) ._@me R77e—(e) ._@REM R85e—(e) e (a)k92 ° . t)(. €30 o) . , . [y
; Cmo‘—l5> }—o © CRI34 CRI47 cg)sa CRIBI CRI70 R ¢ P|37ﬁ_*33® -~ m ; @
Ruo’ R o g Q44 2 ).CSI (o) | R
oV s - cror T2 RII4 ' j z ;
JiamE T @ S % Eﬁ A s s D 0 w7 O | o
0 ' i oV : R34 R95 . CRJ4 U .{‘ CRII6 cp"as 3@ o e %2 * Cii‘sé)) _ : Q14 -0/1 LOAD
o . - R \ CRIS7rt® B . .\)
c39 QI4 - 0/1 LOAD JQG@OQ@@@ ! s Rz o ki Sadlic It D 2 0
CRIL (& evRe @B @ cmn @ 2 “Crise ‘ 7‘2 @ |
Q3I1-ENC/DEC Q8- ON TONE J0® roz cano R'Oa € RIO4YRIOS E RIS2 CRIS9 W
BISTABLE 0SC A3 CR"3$ oYl ca QQCR \®cmz- fo) sa|  R140
: cam c39 972 %o VR? RI53 @S VRS |, o
pzEiey et J © DECODE WAVEFORMS

CHECK DECODE WAVEFORMS DI THRU D2I. ALL WAVEFORMS

TAKEN WITH AN EXTERNALLY TRIGGERED, SINGLE TRACE
SCOPE (OR DUAL TRACE SCOPE IF AVAILABLE), AND WITH
THE R-FI PUSHBUTTON MOMENTARILY DEPRESSED. TRAN-
SISTOR WAVEFORMS ARE TAKEN FROM THE COLLECTOR

YT LOGIC BOARD A2 TONE DIS6 A7 , REROEEE
QI0O- ZERO ! : 0 BN E - UNLESS OTHERWISE INDICATED, AND CAPACITOR WAVE-
: FORMS TAKEN FROM THE POSITIVE (TOP) LEAD. THE
DETECTOR ENCODE : TRIGGER PULSE FOR TONE DISCRIMINATOR AND LOGIC
TRlGGER : BOARD WAVEFORMS IS TAKEN FROM J5 ON TONE DIS-
Q9-BASE CRIMINATOR. TRIGGER PULSE FOR THE 3-KC KEYING

FOARD IS TAKFN FROM J4 ON 2-KC KEYING BOARD.

‘ VERTICAL- 5VDC PER DIVISION
ENCODER/DECODER WAVEFORMS

HORIZONTAL- 50 MILLISECONDS FER DIVISION

64 Issue 1



LBI-3800

TROUBLESHOOTING PROCEDURE

AUDIO BOARD A801

SYMPTOM PROCEDURE
No audio from the| 1. Check the audio imput with an AC-VTVM across
speaker. . TB801l-1 & -2. - o .

2. Make sure that VOLUME control R801 is not set at
minimum (fully counterclockwise).

3. Check to see that the Console is not in the
transmit mode (red Transmit light on). If the
light is on, check for a short in the push-to-
talk circuit.

4. Check the audio imput with an AC-VTVM at A801-J17.
If no audio, check T801 and C8035.

5. Check the setting of LINE INPUT control R7 (refer
to the Adjustment Procedure). If R7 cannot be
adjusted for the correct reading, check relay
contacts K1-11, -12 and -13.

6. Check supply voltages at J1, J2, J12 and J14 on
A801 (refer to the Schematic Diagram).

7. Check Bias Adjust R30 for a setting of 0.65 volt
DC measured across R34 on A801l., If R30 cannot
be adjusted for the correct reading, check Q8,
Q801, T803 and relay contacts K1-14,-15 and -16.

8. Check the DC voltages on Q3 thru Q6 (refer to the
Schematic Diagram).

No audio on the 1, Check the microphone leads, and relay contacts

line when the K1-11 thru =22,

microphone is

keyed. 2, Check the setting of MIC GAIN R5 and LINE OUTPUT
R28 (refer to the Adjustment Procedure).

3. Key the microphone and check the DC voltages on
Ql (refer to the Schematic Diagram).

4, Check capacitor C13 on A80l.

No 3-KHz tone 1, Check relay contacts K1-5, -6 and -7.
output.

2. Check DC voltages on 3-KHz Keying Board and
3-KHz Oscillator Board (refer to DC Voltage
reading in Troubleshooting Procedure).

If status light 1, Check the bulb.
does not turn on.
2. Check Light Driver A4 and Memory Board A5 (refer

to Troubleshooting Procedure).

TROUBLESHOOTING PROCEDURE
AUDIO BOARD A801
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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 Cummunication 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 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.

67



MAINTENANCE MANUAL |
LBI-3800 »

8L0%-4d

COMMUNICATION PRODUCTS DEPARTMENT LYNCHBURG, VIRGINIA
(In Canada, Canadian General Electric Company, Ltd., 830 Lansdowne Rd., Toronto, Ontario)

PRINTED IN U.S.A.



