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DESCRIPTION

The Remote Keying System and Tone Failure Board are
used with the Voting Selector Panel to provide keying cur-
rent or tones on the telephone pair to a remote/repeater sta-
tion whenever the voting selector selects a received signal.
The remote failure circuit provides periodic "beeps" every
thirty seconds to indicate a failure in the voting system.

Two options are available for remote keying. Option
5264 is used in DC remote control systems and Option 5265
is used in tone remote control systems. The circuits for
these options are provided on plug-in modules which are
housed in a 19-inch 3-rack unit shelf. The modules plug into
a backplane by means of GEAPS connectors.

The DC remote keying system consists of a power sup-
ply module, a keying logic and DC control module and
transmit detector module. The tone remote keying system
utilizes those modules used in the DC system, plus audio
and tone control modules. The Tone Failure (option 5269)
module is accommodated on the same shelf at the J2506 po-
sition.

Four wire audio is required at the station as well as at the
MASTR Controller when used in the system. A line pair is
connected from the receiver audio output at the station di-
rectly to the Voting Selector. In the DC control version,
audio is fed from the Voting Selector line driver directly to
the line. In the tone control version, audio is coupled from
the Voting Selector to the Audio Module and then to the
line.

A delaying capacitor is added to the Repeater Control
Board in the Station Control Shelf to prevent the station
from keying for approximately 200 milliseconds when the
receiver squelch is opened. This allows the remote keying
system to key the station as though it were a remote control.
Remote priority then overrides the repeat keying. If the re-
mote keying should fail, the repeater will then automatically
key (after the 200 ms delay) providing emergency backup to
the remote keying system if local receiver is unsquelched.

The Audio Board in the Station Control Shelf is modi-
fied to mute the audio coupler path to allow receiver muting
without killing the receive line driver. This is necessary
when the station receiver votes which would then mute its
own signal.

A capacitor is added between terminals TB1101-9 & 13
of the MASTR Controller (Modification Kit 19A130057) in
the DC control version of the remote keying system to iso-
late the receiver transformer (added by the 4-wire audio op-
tion) from the DC control voltage on the line.

TELEPHONE LINE
CHARACTERISTICS

As a result of propagation conditions, ambient noise lev-
els, space limitations or other conditions, the most advanta-
geous location for the dispatcher may not be the best
location to originate or receive transmissions. The Remote
Control permits the dispatcher to transmit, receive, select
transmitter and receiver frequencies, etc., over telephone
lines. Control currents applied to the telephone lines from
the controller are normally translated into the desired opera-
tion at the base station by the remote control panel.

The key link in a remote control installation is the tele-
phone pair between the Controller and the base station. To
obtain the most satisfactory service over this link, some gen-
eral knowledge of the capabilities of such lines is required.

A telephone pair is simply a pair of wires, normally
ranging from AWG #19 to AWG #26 in size. These wires,
furnished by the local telephone company, pass through
over-head cables, underground cables, through junction
points, and switchboards. To the user, however, they may be
considered a simple pair of wires. Equipment that is de-
signed to operate with such a pair should have nominal im-
pedance of 600 ohms. A telephone pair will normally have a
maximum length of about 12 miles before amplification is
added by the telephone company to make up for line losses.
There is an inherent loss in any telephone line installation
due to the series inductance and resistance and the shunt ca-
pacitance of the wires. This loss is a direct function of the
length of the line, and varies with the wire size used. As an
example, with AWG #19 wire, a distance of six miles may
be covered before one-half the input voltage of a 1,000 Hz
tone is lost. With AWG #26 wire, only two and one-quarter
miles may be covered before one-half the input voltage is
lost. Line losses as high as 30 dB can be tolerated in operat-
ing a transmitter from the Remote but such high losses
should be avoided whenever possible. Although the tele-
phone pair is fairly well balanced, some noise will be in-
duced into the line, especially if an unshielded run has to be
made in a fluorescent-lighted building.

The DC resistance of any telephone pair will affect the
control circuits between the Controller and the base stations.
Current regulators incorporated in the Remote Control mini-
mize these variations after initial adjustment. The Remote
operates with a total control line loop resistance as great as
11,000 ohms. There is a possibility, however, that stray cur-
rents, due to leakage, noise, faults, earth currents, etc., may
cause faulty operation.

Three types of telephone line connections are commonly
used. Before choosing one of these types, consider the cost

METHOD DESCRIPTION ADVANTAGES OR DISADVANTAGES

1 One metallic pair: for both audio and control Economical; dependable where earth currents may be large;

voltages with control voltage from line to line. | slight keying clicks will be heard in paralleled Remote Control
Units. In most applications, preferred over Method No. 2.

2 One metallic pair: for both audio and control Economical; earth ground currents may result in interference
voltages with control voltages from line to with control functions; keying clicks minimized. Good earth to
ground. ground required at station and all control points.

3 Two telephone pairs; one for audio voltage Provides best performance; keying clicks will not be heard.
one for control voltage (metallic pair). Requires 2 pair.

and performance of each, as one type may be available at a
much lower rate. Also, some telephone companies offer no
choice. The above chart contains information to assist in se-
lecting the control method and type of telephone line to be
used in DC control applications.

Proper Grounding Practices (Method 2)

The telephone company specifies that their customer’s
equipment signal ground should be made using the proper con-
nection to a ground electrode such as a metallic cold water
pipe. The ground connection should be short, straight and a
continuous piece of wire. Attention should be given to provid-
ing the lowest possible resistance at the connection at each end
of the ground wire.

When option line surge protection devices are provided in
the customer equipment, it is imperative that the good earth
ground be used. If the telephone company also provides pro-
tective devices, the customer provided device earth ground
connections should be located close to the telephone company
earth ground connections but should not use the same ground
clamp that the telephone company uses.

If a good earth ground as described above cannot be ob-
tained, Method 2 should not be used. Also, the addition of
surge protective devices are of little value without the proper
earth ground.

Four Wire Audio

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

The 4-Wire Audio Kit (Option 9507) consists of a separate
transformer mounted to the Mother Board with special connec-
tions to be made to TB1201. Refer to the Installation Instruc-
tions for Option 9507.

E & M Signaling

E & M lead signaling systems derive their name from cer-
tain historical designations of the signaling leads on circuit
drawings. An "M" lead is associated with the transMit func-
tion while the "E" lead is associated with the recEive function.
In two-way radio systems with remote control, E & M Signal-
ing may be the only type of supervision offered by the avail-
able carrier circuits.

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

Figure 3 illustrates a typical interface between a two-way
radio system and a multiplex/microwave system. The Remote
Control Console and Base Station are equipped with the E &
M Signaling Option and a 4-Wire Audio Option. The console
provides a regulated -48 VDC output (or -24 VDC with minor
modifications) to the "M" lead when the TRANSMIT switch is
pressed. This -48 volts activates a tone encoder (usually 3825
Hertz) in the multiplex rack. The tone encoder modulates the
carrier frequency which is transmitted over the microwave
link.

At the station end of the microwave link, the signal is de-
modulated and the 3825 Hertz tone operates a tone decoder in
the multiplex rack. The output of the decoder results in a con-
tact closure to provide transmitter keying in the Remote Con-
trol Base Station.
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INSTALLATION

The Remote Keying System control shelf is mounted in
the Voting Selector cabinet using #12-24 x 1/2 inch screws.
The shelf is located either directly below the Voting Selector
Panel or the 19C320687 Power Converter Panel if used. The
power cable to the shelf is supplied with a three-prong plug
which connects to the 19B226175G1 receptacle mounted on
the cabinet.

An interconnect harness (19A130010G4) is used in the
tone control version of the remote keying shelf. Intercon-
nect harness (19A130010G3) is required for the DC version.
The telephone pair between the Remote Keying shelf and the
MASTR Controller is connected to TB2501-7 & 10 on the
keying shelf backplane.

The Remote Keying Shelf is modified in the DC control
version by removing the jumper between hole 3 and hole 4
on the backplane of the Control Shelf. The system power
supply is modified in the tone control version by removing
the jumper between hole 14 and hole 15 on the power supply
printed board.

ADJUSTMENT

DC Control (Option 5264)

Any necessary adjustments should be made according to
the following procedure:

WARNING I

Disconnect the RCVNG lead from the Voter on
TB2502-5 before following this procedure. Failure
to do so could result in damage to the Voter.

1.  Connect a DC Voltmeter to TB2502-9 on the back-
plane of the Remote Keying Shelf.

2. Momentarily jumper TB2502-1 to TB2502-5 and
observe the time the meter remains at less than 0.5
Volts. The time should be approximately 5 seconds.

3. If necessary adjust the DROP-OUT DELAY
TIMER control R14 on the Transmit Logic Board
for the desired time.

4.  Connect jumper between TB2502-1 and TB2502-5.
Observe the time that the meter reads less than 0.5
Volts.

5. If necessary, adjust the 3-MINUTE LIMIT TIMER
control R3 on the Transmit Logic Board for the de-
sired time. With R3 at minimum, the time should
be less than two minutes. With R3 at maximum,
the time should be greater than three minutes.

Reconnect the RCVNG lead to TB2502-5. If it be-
comes necessary to readjust timers, be sure to dis-
connect this lead.

6. Connect a DC millimeter in series with the control
pair (positive lead of meter to TB2501-6).

7.  Ground TB2502-9 and measure +6.3 mA on the

meter. If necessary, adjust R31 on the Transmit
Logic Board to obtain a reading of +6.3 mA.

Tone Control (Option 5265)

The audio line output was set at the factory for a reading
of 2.7 Volts RMS (+11 dBm). If adjustment is required, it
should be made according to the following procedure:

WARNING I

Disconnect the RCVNG lead from the Voter on
TB2502-5 before following this procedure. Failure
to do so could result in damage to the Voter.

1. Connect an AC-VTVM across the audio output pair
(TB2501-7 & 10).

2. Turn MIKE GAIN control R28 on Audio Board
fully counterclockwise.

3. Apply a 1000 Hz, 40-millivolt signal to TB2502-3
& 4. Use a 0.22 mfd capacitor in signal generator
lead with + side of capacitor connected to TB2502-
4.

4.  Ground TB2502-9 and adjust LINE OUTPUT con-
trol R54 on the Audio Board for 2.7 Volts RMS.

5. Reduce input to 25 mV RMS and adjust R28 for a
level 1 dB below the 2.7 V RMS reference. Repeat
this procedure until a 1 dB change in output results
from an input change from 40 mV to 25 mV RMS.

6. Remove the ground at TB2502-9. Connect ground
to TP8 on the Tone Control Board. Reground
TB2502-9. Adjust the TONE OUTPUT LEVEL
control R18 for a reading of 2.7 Volts RMS on the
VTVM if necessary.

7. Remove the ground from TP8 and TB2502-9. Con-
nect a DC Voltmeter to TB2502-9.

8. Momentarily jumper TB2502-1 to TB2502-5 and ob-
serve the time the meter remains at less than 0.5 Volts.
The time should be approximately 5 seconds.

9.  If necessary, adjust the DROP-OUT DELAY TIMER
control R14 on the Transmit Logic Board for the de-
sired time.

10. Connect jumper between TB2502-1 and TB2502-5.
Observe the time that the meter reads less than 0.5
Volts.

11. If necessary, adjust the 3-MINUTE LIMIT TIMER
Control R3 on the Transmit Logic Board for the de-
sired time. With R3 at minimum, the time should be
less than two minutes. With R3 at maximum, the time
should be greater than three minutes.

Reconnect the RCVNG lead to TB2502-5. If it be-
comes necessary to readjust timers, be sure to discon-
nect this lead.

NOTE

Selector audio output at TB8-7 & 10 must be set
to 100 mV RMS +10 mV when operating into Re-
mote Keying Panel.

12. Set LINE IN Control R1 on Audio Board to its maxi-
mum position.

13. Adjust audio signal generator for 120 mV RMS at
1000 Hertz.

14. Measure the VOL HI audio level at PA1-9 and record.

15. Reduce generator output to 80 mV rms. Adjust R1 un-
til the ac vtvm reads 1 dB below the reference level
recorded above (VOL HI P1A-9). Repeat this proce-
dure until a 1 dB change in output results from an in-
put change from 120 mV rms to 80 mV rms.

Tone Failure Board (Option 5269)

1.  Ground TB2502-6 to simulate a failure from the Vot-
ing Selector Panel.

2. Measure the level of the tone bursts at TB2501-7 and
TB2501-10. These bursts should be 2.7 Volts RMS

(+11 dBm) at 1200 Hz £5.0 Hz. If necessary, adjust
R7 on the Tone Failure Board to obtain this level.

3. Adjust R42 on the Tone Failure Board to obtain the
desired tone burst period. This period is adjustable
from 50 milliseconds to 1.0 second.

4. Adjust R40 on the Tone Failure Board to obtain the
desired tone burst repetition rate. This rate is adjust-
able from 5 seconds to 30 seconds.

MAINTENANCE

The Remote Keying System is designed for ease of servic-
ing and minimum maintenance. All circuit modules plug into
cardedge connectors on the backplane and can be easily re-
moved for routine inspection and maintenance. An Extender
Board is supplied for servicing any of the modules out of the
shelf while maintaining circuit connections.

The Tone Control Board is provided with test points for
checking the proper tone selection and timing. A counter may
be connected to TP4 to check the oscillator. The oscillator
should be idling at 2175 Hz at a level between 150 to 200 mV.

Connecting a scope to TP8 on the Tone Control Board will
indicate the timing of the Secur-it Tone One-Shot when PTT
ground is selected. The waveform should indicate a high (2.4
VDC or more) until the beginning of the one-shot timing se-
quence, drop to a low of 0.4 VDC or less for a period of 125
milliseconds £20% and then return to high.

Connecting the scope to TP2 will show the Function-Tone
One-Shot timing waveform when PTT ground is applied to the
board. The waveform should indicate a high (2.4 VDC or
more) for the 125 millisecond Secur-it tone period and then
switch to a low (0.4 VDC or less) for a period of 40 millisec-
onds and then return to high.

CIRCUIT ANALYSIS

DC Control Keying

When a receiver in the Remote Keying System unsquel-
ches, the Voting Selector COS applies +10 Volts DC to
TB2502-5 of the Remote Keying Shelf. This +10 Volts is then
applied to the Transmit Logic and DC Control module at
J2502-B3. This voltage operates the 3-Minute Limit Timer.

The 3-Minute Limit Timer is required by the FCC in cer-
tain repeater applications to automatically shut off the transmit-
ter after a maximum of three minutes continuous operation.
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The Timer prevents the transmitter from accidentally "locking
on" and tying up the channel.

The switching circuits of the Timer consists of a Schmitt
Trigger (Q4 and Q6) and a DC switch (Q5). Q4 is normally
off so that Q6 is allowed to conduct, keeping Q5 turned on.
QI1, VR2 and R2 are connected to form a constant current
source providing a linear charging current for capacitor C1. Q2
and Q3 operate as a compound-connected emitter follower.

As C1 slowly charges up, the output voltage of the emitter
follower rises proportionally. When the charge on C1 is large
enough to cause approximately 1.5 Volts at the base of Q4, the
transistor turns on. Turning on Q4 turns off Q6 and Q5. Turn-
ing off Q5 removes the +10 VDC to the Drop-Out Delay
Timer.

When the receiver is squelched, C1 discharges rapidly
through the collector base junction of Q1 and R10 to reset the
timing circuit. When permitted by FCC regulations, the Timer
can be set for a timing cycle of 2.5 to 3.5 minutes by the
LIMIT TIMER ADJUST control R3.

The Drop-Out Delay Timer decreases the number of trans-
mitter "ON-OFF" cycles by keeping the transmitter keyed for a
predetermined delay period after the receiver squelches. The
delay period can be set for 0.5 to 5 seconds. Unsquelching the
receiver at any time during the delay period keeps the transmit-
ter operating without interruption. After the delay time lapses
and no signal is applied to the receiver, the transmitter keying
circuit is de-energized and the transmitter turns off.

When Q5 on the 3-Minute Limit Timer operates, Q7 turns
on. Turning the stage on rapidly discharges capacitor C4 and
switches the Schmitt Trigger so that Q8 is off and Q9 is on.
This turns on Q10 and applies 10 Volts to the base of QI1.
Turning on Q11 operates Q12, applying ground to the cathode
of the Light Emitting Diode on U1l. The light from the LED is
detected by the photodetector on Ul, turning on Q17 and QI
on A2. Conduction of these transistors connects the high volt-
age across VR1, CR8 and CR9 to the control pair (terminals
B8 and B9), providing the +6.0 mA remote keying control cur-
rent.

If a ground is applied to the INHIBIT lead (B6), CR1 will
be forward biased, turning off Q13. Q14 is also turned off.
This results in Q15 and Q16 operating, applying a ground to
the base of Q12 and preventing the keying circuit from operat-
ing.

When Q15 is operated, Q18 is turned on. Conduction of
Q18 applies a ground to the mute terminal B14 to mute the se-
lected audio.

If a receiver has voted and Q12 is conducting, CR4 is for-
ward biased. This prevents Q15 from conducting and, if a
ground is applied to the INHIBIT lead under this condition, the
keying circuit will not be inhibited. The inhibit circuit is re-
quired in remote/repeat systems to prevent the Voting Selector
from keying over the remote control.

The control current is sampled at the Transmit Detector
Board at terminals A8 and A10. Voltage dividers R33 and R34
apply the sampled voltage to the base of Q15, turning Q15 on.
Conduction of Q15 forward biases CRS, allowing the 250 kHz
oscillator (Q16) output through to transformer T1. This turns
Q14 on. When Q14 is conducting, its collector voltage drops
to ground potential. This ground is connected to terminal Al,
completing the ground path for the INHIBIT lead.

Tone Control Keying

In the tone remote keying system, the Transmit Logic
Board functions in the same manner as described for the DC
system except that the DC control high voltage input is dis-
abled at the power supply. When Q12 on the Transmit Logic
Board conducts, ground is applied to the PTT lead at B2.

The PTT ground is then connected to terminal All on the
Tone Control Board. The tone oscillator is located on this
board. The oscillator consists of integrated circuit Ul and the
associated frequency-determining circuits. Variable resistor
R54 provides a means of adjusting the oscillator to its center
frequency. By the logical selection of the proper frequency-de-
termining resistor, the nominal frequency of the oscillator can
be changed as required.

The PTT ground is applied to the base of Q14. This tran-
sistor is turned off, turning Q15 on. The low at the collector of
Q15 (TP7) is inverted by U6C, turning on PTT latch Q17.
This transistor remains on for the duration of the tone control
sequence. Q14-Q15 senses the level of the PTT line above
ground and maintains the level within 0.6 volts to insure
proper audio inhibit.

The low at the output of Q15 is also applied to U2A-1.
This low is inverted by NOR gate U2A and inverted again by
U4A. The resultant low at pin 2 of U4A discharges C12 and
operates the Secur-it Tone One-Shot U3A-U4B. The low out-
put at pin 4 of U4B turns off Q7. The high at the collector of
Q7 is inverted by U4C and the resultant low at the output of
U4C (TPS) is applied to NOR gate U2B (Tone Inhibit). The
high output at U2B-8 (TP10) is inverted at U6E and the resul-
tant low turns off Tone Gate Q3.

Transistor Q9 is normally conducting, connecting R28 into
the frequency-determining network of the tone oscillator.
Turning off Tone Gate Q3 thus allows the 2175 Hz Secur-it
tone through to the tone amplifiers Q4-Q5. The amplified tone

2175Hz SECUR -IT TONE
+10 dB

4 FUNCTION TONE
0dB

= 125ms.

—k— 40 MS. —}— AS LONG AS PTT SWITCH DEPRESSED —

2175Hz TRANSMIT HOLD TONE
-20 dB

\)

Figure 4 - Tone Control Sequence

is connected through TONE LEVEL ADJUST potentiometer
R18 to the tone output terminal A14. The low output of
U4C is also inverted by U3D and again by U6D. The resul-
tant low turns off the 30-dB attenuator Q2. (See Figure 4).

The Secur-it Tone One-Shot remains in the on condition
for a period of 125 milliseconds, determined by the RC time
constant of R22 and C13. When the one-shot returns to its
normal state, the high at pin 4 of U4B turns Q7 on. The low
at the collector of Q7 is inverted by U4C and inverted again
by U4D. Capacitor C14 is discharged, turning on the Func-
tion Tone One-Shot U3B-U4E. The low output at U4E-10
turns off Q8 and the high at the collector of QS8 is inverted
by U4F, turning off Q9. The low at U4F-12(TP2) is applied
to U2B-9, keeping Tone Gate Q3 open.

The high output of U3B is connected to the base of Q1
(10-dB attenuator), turning the transistor on. Thus the se-
lected function tone is transmitted at a level 10 dB below the
Secur-it tone level. The high output of U3D (when either of
the tone control one-shots is active) is applied to the AUDIO
INHIBIT lead Al, preventing audio output from the Audio
Board during tone transmission. The output of U3D also
continues to hold the 30-dB attenuator off. The high output
of U2B turns on Q16, enabling the Audio Board to transmit
the tones.

The high output of U3B is also connected to U7B-3. The
resultant low output at U7B-6 is inverted by U6F, turning on
Q13 and connecting R29 into the frequency-determining
network of the tone oscillator. Thus the function tone of
1950 Hz is transmitted.

At the end of the 40 ms function tone period, a high is
applied to U3D at pin 12. The low output of U3D is inverted
by U6D and the resultant high turns the 30-dB attenuator
(Q2) back on. Q9 is also turned back on, transmitting the
2175 Hz tone at a level 30 dB below its Secur-it tone level as
long as the PTT ground is maintained. This keeps the base
station transmitter keyed while the message is being sent.

Audio from the Voting Selector is coupled to terminals
D1 and D14 of the Audio Board. The audio is then con-
nected to the MIKE IN ADJUST control R28 where the
proper audio level is set for the Compressor Amplifier. This
amplifier consists of gain control stage Q10, high gain audio
amplifiers Q11 through Q14 and DC amplifier Q15.

When audio is applied to the compressor amplifier, R29
and the AC impedance of Q10 act as a voltage divider for
the AC input signal. The output of Q10 is amplified by a
four-stage, direct-coupled amplifier (Q11 through Q14).
Both AC and DC feedback in the amplifier circuit provides
for stable operation.

A portion of the amplified output is fed through LINE
OUT ADJUST Control R54 to the output line amplifier
(Q17-Q18) and to the line transformer T1. The remaining
portion of the audio output is rectified by detector CR9, fil-
tered by C24 and amplified by DC current amplifier Q15.
This DC output is fed back to the base of gain control tran-
sistor Q10.
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The amount of DC feedback to the gain control stage de-
termines the AC impedance of Q10. An increase in feedback
reduces the AC impedance of Q10 which decreases the audio
voltage to the AC amplifier, keeping the amplifier output
constant. When the audio input decreases, the output of the
AC amplifier starts to decrease, reducing the feedback to
Q10. This raises the AC impedance of Q10 and increases
the audio voltage to the AC amplifier, keeping the amplified
output constant.

The PTT ground is also applied to the base of the receive
audio switch QS, turning the switch on. When Q8 is con-
ducting, the feedback loop through R23 and CR4 increases
the conduction of gain control stage Q1. This shorts the AC
input to ground. The line input is thus cut off from the
Speaker Compressor.

When transmit keying is originated at the MASTR Con-
troller, the signal on the line is coupled from the line trans-
former to the LINE IN ADJUST control R1. With no
ground applied to the PTT lead, Q8 is turned off and the gain
control stage Q1 conduction is decreased, allowing the
Speaker Compressor to function. Audio is coupled from the
LINE IN ADJUST control to the Speaker Compressor. This
amplifier functions in the same manner as described for the
Line Compressor. Q2 through Q5 serve as the AC amplifi-
ers; Q6 is the DC amplifier; Q1 is the gain control stage.

The output of the Speaker Compressor is connected to
terminal A9 and then to A6 on the Transmit Detector Board.
The audio input at A6 is connected to the active RC filter
composed of C1-C6 and R1-R3. Variable resistor R3 allows
adjustment of this filter to the 2175 Hz tone frequency. The
2175 Hz tone is amplified by high-gain amplifier Q1-Q4,
with a feedback path from the emitter of Q5 to provide sta-
bility.

The 2175 Hz output is buffered by Q6, amplified at Q7
and passed to the tone selector CR1 and CR2. QS8 is nor-
mally conducting, clamping the amplifier output to prevent
noise pulses from operating the XMIT LIGHT and INHIBIT
path. When the 2175 Hz tone is present, it is rectified and
turns off Q9. Q10 is also turned off. QI1 is turned on and
conduction of Q11 turns off attenuator Q8 and also turns off
Q12. QI3 is now turned on, operating the XMIT LIGHT
and applying a ground to the INHIBIT lead.

The INHIBIT lead thus prevents a signal from the Voting
Selector from completing the keying function, giving prior-
ity operation to the MASTR Controller.

Tone Failure Board (Option 5269)

The Tone Failure Board is used in the Remote Keying
System when the Voting Selector and Remote Keying Shelf
are located at a remote point from the MASTR Controller.
The alarm circuit consists of a 1200 Hz oscillator which is
operated by the Voting failure alarm signal. A highly asym-
metrical astable multivibrator gates the alarm tone for a pe-
riod of up to 1.0 second every 30 seconds. A line driver is
provided which includes an isolation transformer for direct
line bridging.

The failure alarm output of the Voting Selector is
grounded when a receiver line fails. This ground is con-
nected to the Failure Alarm Board on the remote keying
shelf via terminal All. Q12 is turned on which turns Q13 on.
Conduction of Q13 turns Q14 off. The high at the collector
of Q14 then turns Q11 on and Q15 off. The high at the col-
lector of Q15 operates Timer Ul. The repetition rate of the
Timer is adjusted by R40, and the duration of the timing pe-
riod is adjusted by R42.

The 1200 Hertz alarm tone is generated by the Hartley
oscillator composed of Q1, T1, C3, C4 and C12. The 1200
Hz output of the oscillator is amplified by Q2 and the tone
level is adjusted by means of R7. The tone is then passed to
amplifier Q3.

When the Timer is operated, Q16 is turned on which, in
turn, operates the FET switch Q4. When Q4 is turned on,
the 1200 Hz tone is passed to the line driver (Q5 and Q6).
The line driver applies the tone to the line through isolation
transformer T2.

Power Supply

The Power Supply Module is composed of the Rectifier
Board Al, the Switch and Fuse Panel A2, the Power Trans-
former Board A3 and Regulator Heat Sink A4.

Closing the power switch S1 on the Switch and Fuse
Panel applies 117 VAC to the power transformer. The AC
line is fused by F1. The voltage is rectified at the Rectifier
Board by full-wave bridge CR9-CR12 and filtered by C4,
C5 and C6. The rectified DC is also applied to the Light
Emitting Diode (LED) CR15, turning the diode on.

The DC voltage is applied to VR1, Q1 and Q3 and the
resulting regulated 13.8 VDC is applied to terminal D5. The
voltage is further regulated by VR2 and Q2 and the regu-
lated 4.8 VDC is applied to terminal D4.

The 13.8 VDC is connected to the H.V. voltage doubler
composed of Q1 and Q2. The square wave generated by Q1
and Q2 is applied to the doubler transformer and the high volt-
age developed in the secondary is rectified by CR4-CR7, fil-
tered by C3 and applied to the H.V. terminals D1 and D14.
The 13.8 VDC is also connected to the cathode of TRANSMIT
LED CR14. When the PTT ground from the Transmit Logic
Board is applied to terminal D10, CR14 is illuminated.

Battery standby is provided with the Power Supply. A di-
ode (CRS8) is connected in series with terminal D8. The diode
is normally back biased, but if the supply voltage fails the di-
ode will become forward biased and an auxiliary battery sup-
ply connected to TB2501-1 and 2 will be automatically
substituted. When the supply voltage is restored, the diode is
again back biased, automatically disconnecting the battery.
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INSTRUCTIONS FOR MODIFICATION OF ALARM
TONE BOARD (PL19A130122G1) FOR USE WITH
REMOTE KEYING PANEL.

=h

. MOVE BEAD CHAIN CONNECTOR FROM .4

TO J3.

MOVE BEAD CHAIN CONNECTOR FROM J3

TO J2,

REMOVE AND DISCARD JUMPER BETWEEN H1
AND H2.

INSTALL DA JUMPER BETWEEN HZ AND H3.
REMOVE AND DISCARD R44.

REMOVE AND DISCARD R47.

NOTES:
1. USE ONLY WITH AC CONTROL SYSTEMS.
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PARTS LIST

REMOTE KEYING CONTROL SHELF
19436725 G2

SYMBOL PART NO. DESCRIPTION
——————— JACKS AND RECEPTACLES — — — —— —
J12501D 194116446P5 Connector, printed wiring: 14 contacts
J2502E 19411644675 Connector, printed wiring: 14 contact.s
125034 1941164465 Connector, printed wiring: 14 contacts
JZ2503D 19411644675 Comnector, printed wiring: 14 contacts
J25044 10411644615 Connector, printed wiring: 14 contacts
J2504c 194116446F5 Connector, printed wiring: 14 contact.s
Jz5054 19411644685 Connector, printed wiring: 14 contacts
JZ5064 104116446P5 Connector, printed wiring: 14 contacts
JZ506D 19411644675 Comnector, printed wiring: 14 contacts
——————— TEEMIHAL BOAPDS — — —————
TESOL 194116687P3 Nut, plate: HNo. 6-32: sim to Maleo X0-2879.
(Quantity 10).
TES0Z 19A116667P3 Nut, plate: No. 6-32; sin to Malco X0-2879.
{Quanticy 9.
—————————— MISCELLAHEOUS = —=—
19C315963F1 Card guide.
19C320632F1 Insulator.
NP276445 Nameplate.

INTERCONNECTION DIAGRAM

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

CONTROL SHELF 19D416725G2
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| ‘ | | 1 |- STRHDBY BAT.
| =1 oay— | <1 45— —1 Ay " o4
| | | | 2 |+ STAHDBY BAT.
1 s =10 5— | 0 55— —<10 5y
[ — | | | 3 | ALARM OUTPUT
| |—<s & t | —<9 B> |— —9 ﬁ>—| —9 6>—
| i t | 4 | ALARM OUTPUT
| —<8  7>—F | <8 | 87— —B T
YMIT LOGIC [ -_ o5 |- CONTROL
J2502- A
- 6 |+ CONTROL
| —¢14 1 \i
| | o7 | 6000 LIME
—13 2>—
| H3
| 8 | SPLIT
SEE (DA
< 3 f HOTE 2
| | 9 | spLIm
| 14
<11 4y
| | 10 | 6001 LINE
| —10 5>t
f
| | ) SEE APPLICABLE PRODUCTION CHANGE
96— SHEETS 1N INSTRUCTION BOOK SECTION
| f DEALING WITH THIS UNIT. FOR DES-
CRIPTION OF CHAHGES UNDER EACH
I~ 7>—1 REVISION LETTER.
L — ! 4 THIS ELEM DIAG APPLIES TO
SEEHOTE-1  “'H1 MODEL HO. REV LETTER
12504-C 19D416752G2
——
—14 11— TB2502
o1 | +13.8v
—13 2>—
2 | GROUHD
—12 35—
3 | AUDIO PUT Low
" o4y
4 | AUDIO INPUT HI
—<10 5y
5 | RECEIVING
—s B>—
6 | SELECTOR ALARM
8
POWER SUPPLY <
125010 12503-D
= J2506-D 7 | TOHE HPUT
— ~ [ N - — -
i 14 1 3 —'—(14 1 b —14 1>—
| | | ‘ 8 | TX DISABLE
‘—<13 — | |13 2— | —13 2
‘ | ‘ <9 | PTT
‘412 — | I—<12 3— | 12 sy
‘%11 o |—<11 a—| <1 4
\ I | | HOTES:
\L<1n By | | —¢10 5 1. REMOVE JUMPER FROM H1 TO H2 WHEH
‘ ! — | —10 5 TRANSMIT DETECTOR IS USED.
| | \ 2. REMOVE JUMPER FROM H3 TO H4 WHEH
| <9 65— | X USING COMMOH PAIR FOR AUDIO AND
| <8 6 1 —9 6 CONTROL.
| | | |
|
t 8 7 } | —8 7| 8 Iy—
. | [ |

(19E501194, Rev. 4)




SCHEMATIC DIAGRAM LBI-4650T

AuDIO TOHE CONTROL TRANSMIT DETECTOR ALARM TOHE PARTS LIST
12503- A J2504- A 12505 & 25061,
—— ™ -~ ™ — = T — — —. REMOTE KEYING CONTROL SHELF
—— <14 1>—\ | Caaa 15— 14 1 —{1a 1>— 19D416725G4 — REV A
I | I
I 1 | |
I |
—<13 2 i | %13 2>— —13 2>— —13 2p— SYMBOL PART NO. DESCRIPTION
TB2501
——<12 3—— ——<1z 35— | 12 3 —12 s
| | | | 01 |- STAHDBY BAT. COMPONENT BOARD
19032083362
| <11 a— | I 14— —11 45— 1M1 4y —
| | | ‘ 2 | +STAWDBY BAT. 1 === m == JACKS AND RECEPTACLES - - - - = -
i 0 5r— | i 0 5 | 10 53— —10 5y J2501D 19411644605 Connector, printed wiring: 14 contacts raced at
3 amps.
| — | | ‘ 3 | ALARM OUTPUT
J2502B 154116446F5 Connector, printed wiring: 14 contacts rated at
||—<s 8 —t | < s — s>—| —9 6 3 anpa.
| } t | o4 | ALARM oUTPUT J25034 194116446P5 Commector, printed wiring: 14 contacts rated at
3 amps.
| <8 7>— | <& »—| 8 T— —8 T v
L 1 L 1 J2503D 19411844605 Connector, printed wiring: 14 contacts rated at
XMIT LOGIC - = - 5 | - CONTROL % amps.
J25044 19411644605 Connector, printed wiring: 14 contacts rated at
J2502- A 3 amps.
i . <6 | + CONTROL
,_ ~ J2504C 184116446F5 Commector, printed wiring: 14 contacts rated at
| 141 | 3 awps.
\ T | 600N LIME JZ5054 19411644605 Connector, printed wirineg: 14 contacts rated at
| o 2y Ej
| ‘ H3 J25064 194116446P5 Commector, printed wiring: 14 contacts rated at
| 8 | sPLIT 3 amps.
| SEE DA ) )
t 12 3 } HOTE 2 T2506D 13411644675 Connector, printed wiring: 14 contacts rated ar
3 amps.
| | 9 | SPLIT
| H4
T " 4 st + > 94T 4 4ty ) mmmm-=- TERMINAL BOARDS - - - - = - =
TES01 19A116667P3 Mut, plate: No. 6-32; sim to Malco XO-2873.
| ‘ 10 | 6000 LINE (Quantity 11).
0 5 +
| — ! TES0Z 184116667F3 Mut, plate: No. 6-32; sim to Malco XO-2873.
| | i | —c 11 | MUTE {Quantity 9).
—9 & .
[ : SEE APPLICABLE PRODUCTION cHawce | | [ | =-=-=---~--~- MISCELLANEOUS - - - - - - -
1 SHEETS IN INSTRUCTION BOOK SECTION 1aCal5e83EL Card guide.
| —<8 7> | DEALING WATH THIS UHIT. FOR DES-
o CRIPTION OF CHANGES UNDER EACH 18032130671 Insulator,
—oa REVISION LETTER. NP275445 Hameplate.
SEEHOTE -1 H1 THIS ELEM DIAG APPLIES TO
1 12504-C 5XAL204505/606 Tap screw, Phillips POZIDRIV®: No. 6-32 x 5/16.
z MODEL HO. REV LETTER
- ~ 19D416752G2 197706152P4 Retaining strap: sim to Panduit Corp. ThA-1.
14— TB2502
o1 | s1z8y *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
+13.
—13 2>—
o ecouns PRODUCTION CHANGES
—12 3
Changes in the equipment to improwve performance or to simplify circuits
3 | AUDIO INPUT LOW are identified by a "Revision Letter”™, which is stamped after the model
1M1 43 rumber of the unit. The revision stamped on the unit includes all pre-
wious revisions. Refer to the Parts List for descriptions of parts
o4 | AUDIO INPUT HI affected by these reviszions.
—0 Sy To load the phone line correctly. Comnected TB2501-3 to
5 | RecEvmG TE2501-7 and TE2501-4 to TE2501-10.
—9 6>—
6 | SELECTOR. ALARM
8 —
POWER SUPPLY e 7
125m-D J2503-D
— J2506- D ¥ | TOHE INPUT
— h = 7~ — — —.
i P pe— —'—<14 15— —14 11—
| | | | 8 | TX DISABLE
[X© D= I |~ 2 | 3 2
| | | 9| PTT
l*“ | l—<12 30— | 12 3
|—<11 ot |—<11 ar— | <1 4
| | | | HOTES:
||_<1|| 5 | | 0 5 1. REMOVE JUMPER. FROM H1 TO H2 WHEN
| ! = =1 —<10 5— TRANSMIT DETECTOR IS USED.
| | | 2. REMOVE JUMPER. FROM H3 TO H4 WHEN
| —9 By | 6 ' USING COMMOHN PAIR FOR AUDIO AHD
| e I —s 6 CONTROL.
| | | |
|
P8 71 | <8 75—1 N
L 1 | |

REMOTE KEYING CONTROL SHELF
(19E501729, Rev. 1) 19D416725G4
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LBI-4650T SCHEMATIC DIAGRAM
TRANSMIT LOGIC
A3 PLISDA4I74486G2
MUTE £Bid
I\
+13.8 <& -
| B2
FTT ;qz?
S100
B
SELECTOR COS € 3
=Y a0
RIQ Ri2 RIY 2
5K 08 10K | s RI8
€R20
S330K
Q9
toes
GROUND & IBOUF
| ~ R37
DISABLE B by <k
| i
INHIBIT &8¢
[ N 2
N
CONTROL + ya:L !
VR3
2UF R29 v ALL RESISTORS ARE 1/4 WATT UNLESS SEE APPLICABLE PRODUCTION GHANGE
B9 ngm 240 | OTHERWISE SPECIFIED AND SESISTOR SHEETS IN INSTRUCTION BODK SEGTION
CONTROL - & ) I— ??Q{v » A2 PLISB226167 E%Eg [ OHMOSR L&ES?OOF%LONEQ BY gam.ms WITH THIS UNIT, FOR DES -
OHMS, * OHMS RIPTION OF CHANGES UNDER EAG
199, I CAPRGITOR WLLES &1 flabo& (EaUAL REVISION LETTER. "
R3O CROMICROF, UNLESS FOLILOWED T g
H.V. + B2 - .'RR_K g;*'“f o 03. F’OIIO\HIEM MODELSNI:}"E e A::tlisz'r:gn-
VL ¢ lcwwnmmaﬂmrsmm: Etﬁm.lcmuca :
l 12w | MH* MLUBHENRYS OR Hs HENRYS, D &Y PL i2D4} 745262 [+
co VRIE 1
JUF 5.4V N ORDER TGO RETAIN RATED EQUIPMENT
PERFUORMANCE, REPLACEMENT OF ANY
CRSY éﬁ‘_? SERYICE PART SHOULD GE MADE ONLY WITH
clo b fraw A COMPONENT HAVING THE SPECIFICATIONS
T MIF CRQ_‘F c SHOWN ON THE PARTS LIST FOR THAT PaRT.
= T 5
B a1l B
H.¥. < . JE: ) 5 £
% REMOVE JUMPER WHEN USING SEPARATE £ )‘"7
CONTROL AND AUDIO PAIRS. ul
2 s 4 E
d

KEYING LOGIC & DC CONTROL BOARD

19D417452G2
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PARTS LIST

TRAHSMIT LOGIC AWD DC COHTROL BOARD

19D417452G2 - REV C

PARTS LIST

SYMBOL PART NO. DESCRIPTION
Az TRANSISTOR SUPPORT ASSEMBLY
13BZZ6167G1
- e === - - - TRANSISTORS - - - - - - - - -
Q1 159412912301 gilicon, NIN.
A3 COMPONENT EBOARL
19041744862
== == === - “CAPACITORS = = = = = = = = =
cl* 19411568007 Electrolytic; 100 uf +150-10%, 15 VLCW; sim to
Mallory Type TTX.
Earlier than REV A:
19BZ00Z40P3 Tantalum: 150 uF *20%, 15 VDCW.
CZ 19A11E68007 Electrolytic; 100 uF +150-10%, 15 YDCW; sim to
Mallory Type TTH.
c3 7774750P4 Ceramic disc: .001 uF +100% -0%, 500 WDCW.
[ 19411368007 Electrolytic; 100 uF +150-10%, 15 VDCW; sim to
Mallary Type TTX.
[} E496Ze7P1Z Tantalum: LED uF *20%, 1E VDCW; sim to Sprague
Type 150D.
ce 15A116030F107 Polyester: 0.1 uF 110’5; 50 WDCW.
and
c?
ce T42644EDE Electrolytic, non polarized: Z uf -10 + 100%,
E00 TDCW.
ca 19A115023P14 Polyester: 0.1 uf *Z0%, Z00 VDCW.
and
clo
- === DIODES AND BECTIFIERS - - - - - - -
CR1 19A11EZE0PL Silicon, fast recovery, ZZ5 mwd, 50 PIV.
thru
CR4
CRS 124704142P2 General Purpose Silicon; sim to LN400E.
Ccr? 40378ZIPE Silicon, 1000 md, 600 PIV. Deleted by REV C.
CRE 18A115250P1 Zilicon, fast recovery, ZZ5 wd, 50 PIV.
and
CR3
_ e e e - e - - - = = PLUGS- - = = = = = = = ==
Pl iPart of printed board 19D41744E5P1).
_ e e - - TRANSISTOES - - - - - - - - -
Q1 19411576871 S8ilicon, PNP; sim to Type ZN3IT0Z.
Qz 13A115310PL Silicon, NPN; sim to Type ZN3504.
Q3 13A115768PL Silicon, PNP; sim to Type ZN3T70Z.
Q4 19411591071 Silicon, NPM; sim to Type ZN3904_
Qs 13A115765PL Silicon, PNP; sim to Type ZN370Z.
s 19411531001 Silicon, NPN; sim to Type ZN23504.
thru
[ak)
Q10 13A115768PL Silicon, PNP; sim to Type ZN2IT70Z.
Q11 13A115310PL Bilicon, NPN; sim to Type ZN3304.
Q1z 13A115310PL Silicon, NPM.
Q13 19Aa115310PL S8ilicon, MPM; sim to Type ZN35904_
thru
nle
- - ====-=-=--- BESISTORS = - = = = = = = =
Rl FRLEZP511T Composition: 510 ohms *5%, 1/4 w.

SYMBOL PART NO. DESCRIPTION
Rz 3R15ZPEE4T Compositvion: EE0K chms *E5%, 1/4 w.
n3 19BZ0923EE8P102 Variable, carbon film: approx ZK to E0K chms
t10%, 14 w; sim to CTE Type XN-Z01.
Rd 18A4700106P33 Composition: 33K ohms #5%, 1i/d w.
RS 18A70010&P27 Compositvion: 10K ohms *E5%, 1/4 w.
s 134700106075 Composition: 3.3K okms 5%, 1/4 w.
7 3R152P30LT Composition: 300 ohms 5%, 1/4 w.
na 124700106PE7 Composition: 10K ohms +5%, 174 w.
RS 19A700106P75 Composition: 3.3K ohms t5%, 174 w.
Rl0 3R152P513T Compositcion: 51K ohms *5%, 1/4 w.
Rll 2R1EZPZ0DET Compositvion: Z0K ohms *E5%, 1/4 w.
R1z 194700106039 Composition: 100 ohms *5%, 1/4 w.
R13 124700106PE7 Composition: 10K ohms *5%, 174 w.
In Rev A & earlier:
BRLIEEPEZEEZT Composition: Z.ZK ohms 5%, 174 w.
T14 19BZ09352P102 Variable, carbon film: approx 2K to S0K chus
+10%, 1/4 w; =im to CTE Type ¥X-Z01.
R1E5 SR1EZPZ0ZT Composition: ZK ohms 5%, Ll/fd w.
Rle 124700106P87 Composicion: 10K ohms *5%, 1/4 w.
7 2R1EZPZOET Composition: Z0K ohms +5%, 174 w.
Rl3 3R152PZ0DZT Composition: ZK ohms 5%, 174 w.
and
n1s
REZD SR152P3347 Composition: 0.33 megohms *53%, 1/4 w.
B2l 124700106PE2 Compesition: 6.6K ohms 5%, 174 w.
RZZ 194700106PED Composition: 17K ohms +5%, 154 wr
RZ3 SR152P4337 Composition: 43K ohms *5%, 174 w.
and
RZd
Rz7 18470010633 Composition: 100 ohms *5% 174 w_
RZS 3R77PZ41T Composition: Z40 cohms *5%, 172 w.
and
nzs
R30 18A700113P111 Composicion: 100 ohms *5%, 172 w.
R31 182092580104 Variable, carbon film: approx 50 to Z500 chms
+10%, 1/4 w; sim to CTE Type X-Z01.
R3Z 1SA700113P55 Composition: 470 ohms +5%, 177 w.
R332 154700113P39 Composition: 100 chms *5%, 1/2 w.
and
R34
R3S 3R15ZPE1ET Composition: 51K chms *5%, 174 w.
and
L2E
R37 12A700106P111 Composition: 100 ohms 5%, 174 w.
nag 2R1EZP4322T Composition: 4.3K ohms £5%, 174 w.
and
B39
R40D 3R15ZPZ03T Composition: Z0K ohms *5%, 1/4 w.
R4l 184700106PE3 Composition: 1E chms 5%, 1/4 w.
= = = = = = - - INTEGERTED CIRCUITS = = = = = = =
UL 19A4116508P1 Coupler, optoelectronic: 6 pin, dual in line;
gim to Fairchild FCD-E004.
R VOLTAGE EEGVLATOES - - - - - - =
VRL 4036887PE Zener: 500 mif, 5 4 v nominal
WERZ 4036887P1 Zener: 500 oW, 2.3 v. nominal.
YRI* 15212414201 Electrical surge arrestor, (Variator): sim to CGE
EPD FULZO0LANE?E. Added by REV C.
- - = = - - - ---MISCELLANEOUS - - - - - - ---
19470123204 Insulator, washer: nylon. {(Used with Q12 and
Az).
124116023P1 Insulator, plate. {Used with Q1 and AZ).
1941160ZZP1 Insulator, bushing. (Used with Q1 and AZ).
15B219690G1

Handle assembly.

*COMPONENTS ADDED, DELETED OR CHAMNGED BY PRODUCTION CHANGES

PRODUCTION CHANGES

Changes in the equipment to improve performance
are identified by a "Revision Letter', which is
number of the unit. The revision stamped on the

or to simplify circuits
stamped after the model
unit includes all pre-

vious revisions. Befer to the Parts List for descriptions of parts

affected by thege revisionsz.

EEY. A - To reduce minimun PTT release time after COS wvoltage iz
removed. Changed C1.

FEY. B - To increase time delay when pot is at minimum specification.
Changed E13.

EEY. C - To prevent the remote keying panel from defeating the

"Bepeater Disable'and "Channel Guard Dizable" when it is

connected in parallel with a console.

Replaced CR? with YR3.

LBI-4650T
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LBI-4650T SCHEMATIC DIAGRAM

PIA
XMiT LiGHT | &
CR3
P | E—i¢
R42
10 ciz
J3svoc | € A Y
P
c18
47 K LCRd
118 T.m UF
[ | % . .
cl el g
6800 T 330 T 220
5
330
1
aupio InpUT | €& VA |
17K
114 W
C6
6800
R3 R4t “%ﬁ UF
o 06 X
3 1AW
GRD | € *
controL - |2

CONTROL + (<&

SEE APPLICABLE PRODUCTION CHANGE ALL RESISTORS ARE 1/2 WATT UNLESS IN ORDER TO RETAIN RATED EQUIPMENT
SHEETS IN INSTRUCTION BOOK SECTION OTHERWISE SPECIFIED AND RESISTOR PERFORMANCE, REPLACEMENT OF ANY
DEALING WATH THIS UHIT, FOR VALUES IN OHMS UNLESS FOLLOWED BY SERVICE PART SHOULD BE MADE ONLY WITH
DESCRIPTION OF CHANGES UNDER EACH K=1000 OHMS OR MEG=1,000,000 OHMS. A COMPONENT HAVING THE SPECIFICATIONS
REVISION LETTER. CAPACITOR VALUES IN PICOFARADS (EQUAL SHOWM ON THE PARTS LIST FOR THAT PART.

TO MICROMICROFARADS) UNLESS FOLLOWED
THIS ELEM DIAG APPLIES TO BY UF=MICROFARADS. INDUCTANCE VALUES

MODEL HO. REV. LETTER IN MICROHENRYS UNLESS FOLLOWED BY

MH=MILLIHENRYS OR H=HENRYS.

PL19DHMT263G1 C

TRANSMIT DETECTOR BOARD
19D417263G1 (19R600757, Rev. 7)
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PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits are identified by a
"Revision Letter", which is stamped after the model number of the unit. The revision stamp-
ted on the unit includes all previous revisions. Refer to the Parts List for descriptions of parts
affected by these revisions.

REV.A- Toincrease tone detect sensitivity. Changed value of Q7 and R14.
REV. B - To shift 2175 Hz tone peak to center of R3 adjustable range.
REV. C - To eliminate falsing of the transmit light and inhibit path due to spikes from the HV
Power Supply Chopper on the +13.8 V BUS. Added R42.
™ T2
c17 r——* =7 C22_ 1
.01 UF A UF
|2 3] | 2 3l ol
q c18 l [ I | C;I: t o
CRE T otur | Lo | | 01 UF ~ 22 UF
11 21154 Ry T 1 2llsa
L= L— c21
T A UF
DA L
SEE NOTE 1 7]
H2
H4 -
CRY T AUF
= R33 R34
150 K 150 K
14 W 14 W
C25
01 UF
NOTES:

1. WHEN C.G. MON. CURRENT IS +6 MA
INSTEAD OF -2.5 MA, REMOVE JUMPER
BETWEEN H1 & HZ AND CONNECT A
JUMPER BETWEEN H3 & H4.

TRANSMIT DETECTOR BOARD
19D417263G1

PARTS LIST

TRANSMIT DETECTOR BOARD

19D417263G1 - REV C

LBI-4650T

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
A1 Component Board R2 19A116278P93 Metal film: 90.9 ohms + or - 2%, 1/2 w.
19D417425G1
R3 19A116559P110 Variable cermet: 50 ohms + or - 20%, 1/2 w; sim
---------- CAPACITORS --------- to CTS Series
C1 5491871P6800G Mica: 6800 pF + or - 2%, 300 VDCS; sim to Electro R4 19A116278P501 Metal film: 1 MEG ohms + or - 2%, 1/2 w.
Motive Type DM-20.
o R5 19A116278P431 Metal film: 205K ohms + or - 2%, 1/2 w.
Cc2 5496219P875 Ceramic disc: 330 pF + or - 5%, 500 VDCW, temp.
coef -1500 PPM. R6 19A116278P301 Metal film: 10K ohms + or - 2%, 1/2 w.
C3 7489162P235 Silver mica: 220 pF + or - 2%, 500 VDCW; sim. to R7 19A116278P369 Metal film: 51.1K ohms + or - 2%, 1/2 w.
and Sprague Type 118. .
C4 R8 19A116278P339 Metal film: 24.9K ohms + or - 2%, 1/2 w.
C5 5496219P875 Cer?rqié:oc(l)isgﬁsﬂso pF + or - 5%, 500 VDCW, temp. R9 19A116278P169 Metal film: 511 ohms + or - 2%, 1/2 w.
coef - .
R10 19A116278P349 Metal film: 31.6K ohms + or - 2%, 1/2 w.
Cé 5491871P6800G Mica: 6800 pF + or - 2%, 300 VDCS; sim to Electro .
Motive Type DM-20. {?]11 19A116278P301 Metal film: 10K ohms + or - 2%, 1/2 w.
ru
Cc7 5496267P16 Tantalum:_100 uF + or - 20%, 20 VDCW; sim to R13
Sprague Type 150D.
R14 19A700106P73 Composition: 2.7K ohms + or - 5%, 1/4 w.
c8 5490008P11 Silver mica: 22 pF + or - 5%, 500 VDCW, sim. to
DM-15. R15 3R152P623J Composition: 62K ohms + or - 5%, 1/4 w.
c9 5490008P39 gi’ue{smica: 330 pF + or - 5%, 500 VDCW, sim. to R16 19A700106P89 Composition: 12K ohms + or - 5%, 1/4 w.
) R17 3R152P242J Composition: 2.4K ohms + or -5%, 1/4 w.
C10 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW.
g11n24 R18 19A700106P63 Composition: 1K ohms + or - 5%, 1/4 w.
R19 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
C13 5496267P1 Tantalum: 6.8 uF + or - 20%, 6 VDCW; sim to
Sprague Type 150D. R20 3R152P334J Composition: 0.33 megohms + or - 5%, 1/4 w.
C14 19A116080P111 Polyester: 0.47 uF + or - 10%, 50 VDCW. R21 19A700106P91 Composition: 15K ohms + or - 5%, 1/4 w.
C15 5496267P9 Tantalum:_3.3 uF + or - 20%, 15 VDCW,; sim to R22 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
Sprague Type 150D.
R23 3R152P513J Composition: 5IK ohms + or - 5%, 1/4 w.
C16 19A700005P7 Polyester: 0.01 uF + or -10%, 50 VDCW.
g12n6 R24 3R152P242J Composition: 2.4K ohms + or -5%, 1/4 w.
R25 3R152P511J Composition: 510 ohms + or - 5%, 1/4 w.
Cc21 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW.
g12rg R26 3R152P512J Composition: 5.1K ohms + or -5%, 1/4 w.
R27 19A700106P101 Composition: 39K ohms + or -5%, 1/4 w.
C24 5496267P10 Tantalum: 22 uF + or - 20%, 15 VDCW; sim to
Sprague Type 150D. R28 19A700106P67 Composition: 1.5K ohms + or - 5%, 1/4 w.
C25 19A700005P7 Polyester: 0.01 uF + or -10%, 50 VDCW. R30 19A700106P71 Composition: 2.2K ohms + or -5%, 1/4 w.
ng 5494481P111 ?elg?\;lnci:chisc: 1000 pF + or - 20%, 1000 VDCW; sim R31 19A700106P103 Composition: 47K ohms + or - 5%, 1/4 w.
an (o] e
Cc28 s DIODES R32 19A700106P 111 Composition: 100K ohms + or - 5%, 1/4 w.
R33 3R152P154J Composition: 150K ohms + or -5%, 1/4 w.
CR1 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. and
thru R34
CR5
R35 19A700106P75 Composition: 3.3K ohms + or - 5%, 1/4 w.
CR6 T324ADP1051 Silicon; 600 PRV, 1000 mA max; sim to 1N4005
8%"7 R36 19A700106P39 Composition: 100 ohms + or - 5%, 1/4 w.
----------- PLUGS ----------- R37 3R152P203J Composition: 20K ohms + or - 5%, 1/4 w.
P1 (PART OF PWB 19D417216P1) R38 19A700106P57 Composition: 560 ohms + or - 5%, 1/4 w.
R39 19A700106P29 Composition: 39 ohms + or - 5%, 1/4 w.
---------- TRANSISTORS - --------
R40 19A700106P99 Composition: 33K ohms + or - 5%, 1/4 w.
Q1 19A116774P1 Silicon, NPN; sim to Type 2N5210.
tgrsu R41 3R152P300J Composition: 30 ohms + or -5%, 1/4 w.
R42 19A700106P15 Composition: 10 ohms + or - 5%, 1/4 w.
Q6 19A700023P1 Silicon, NPN: sim to 2N3904.
Q7 19A116774P1 Silicon, NPN; sim to Type 2N5210. ~|( || | | eeeeeeaeas TRANSFORMERS --------
Q8 19A700023P1 Silicon, NPN: sim to 2N3904.
and T1 19B219563G1 Coil.
Q9 qlgzd
Q10 19A115768P1 Silicon, PNP: sim to 2N3702.
---------- TESTPOINTS ---------
Q11 19A700023P1 Silicon, NPN: sim to 2N3904.
8{% TP1 19B211379P1 Spring (Test Point).
%14 19A116774P1 Silicon, NPN; sim to Type 2N5210. [ || | | eeeeea- VOLTAGE REGULATORS -------
ru
Q16 VR1 4036887P5 Silicon, zener: 5.4 Volts.
---------- RESISTORS - ---------
R1 19A701250P417 Metal film: 147K ohms + or -1%, 1/4 w.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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LBI-4650T SCHEMATIC DIAGRAM
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HOTES:

1. +5%DC TO PIN 14 ON U8 THRU U13.
2. GROUND TO PIN 7 ON U8 THRU U113
3. MOVE DA JUMPER FROM H1 & H3

TO HZ & H4 FOR 1850HZ TRANSMIT
FUNCTION TONE.

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE M 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 YALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.

SEE _APPLICABLE PRODUCTIOH CHAHGE
SHEETS I INSTRUCTION BOOK SECTIOH
DEALING WATH THIS UHIT, FOR DES-
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL HO. REV LETTER
PL19D417417G1 G

% F2
(1850 Hz)

FUNCTION TONE ONE SHOT ;Rﬁg‘m
40M. SEC. /
S50
2
RZ6 c
12 1.2K B
u SECUR- IT R47
TONE  E| 9% S 10K RSG
{2175Hz) :
R55 C
Ros : Q37
AP
s
E
f [
15 CR7 | 5/t
R29 t
SL3K ko /035
E
¥CR8 ¥cCmo
3
R31 c
AR AR Y e
U136 il AN -
2 U2k TX F1
(1950 Hz)
9
w| A | of & Ls
) [_1w] wc
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PARTS LIST

24

TONE CONTROL BOARD
19D417417G1
ISSUE 6
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
Al COMPONENTBOARD [ [ | | e INTEGRATED CIRCUITS - - - - - - -
19D417416G2 R11 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
Ut 19D416410G1 Audio Stable Oscillator.
---------- CAPACITORS --------- R12 3R152P513J Composition: 5K ohms + or - 5%, 1/4 w.
us 19A700037P315 Digital: Dual 4-Input NAND gate; sim to 74L.S20.
C1 5496267P1 Tantalum:_6.8 uF + or - 20%, 6 VDCW; sim to R13 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
Sprague Type 150D. » u9 19A700037P301 Digital: Quad 2-Input NAND gate; sim to 74LS00.
R14 3R152P334J Composition: 0.33 megohms + or - 5%, 1/4 w.
Cc2 5496219P855 Ceramic disc: 47 pF + or -5%, 500 VDCW, temp u10 19A700037P313 Digital: Hex Schmitt-Trigger Inverter; sim to
coef -1500 PPM. R15 3R152P623J Composition: 62K ohms + or - 5%, 1/4 w. 74LS14.
C% 5491871P2200E I\Dn'i\ﬁaz:ozzoo pF + or -1/2%, 300 VDCW; sim to R16 3R152P163J Composition: 16K ohms + or - 5%, 1/4 w. ut1 19A700037P301 Digital: Quad 2-Input NAND gate; sim to 74LS00.
an -20.
C4 R17 19A700106P73 Composition: 2.7K ohms + or - 5%, 1/4 w. u12 19A700037P313 7D‘|1 i‘tsa1l:4Hex Schmitt-Trigger Inverter; sim to
C5 5496219P855 Ceramic disc: 47 pF + or -5%, 500 VDCW, temp R18 19B209358P104 Variable, carbon film: ag;l)_rox 50 to 2500 ohms + )
coef -1500 PPM. or - 10%, 1/4 w; sim to CTS Type X-201. u13 19A700037P309 %)‘I‘ itsa1l:0TripIe 3-Input NAND gate; sim to
C6 19A700105P36 Mica: 120 pF + or -5%, 500 VDCW. R19 H212CRP210C Deposited carbon: 1K ohms + or -5%, 1/4 w. ’
--------- MISCELLANEOUS - - - - - - - - -
C7 5496267P1 Tantalum: 6.8 uF + or - 20%, 6 VDCW; sim to R20 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w.
%1{? Sprague Type 150D. %gq 4 19B226184P1 Can: (Located over U1).
5 19B219690G1 Handle Assembly.
(ﬁ‘,Q 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. R22 3R152P513J Composition: 5K ohms + or - 5%, 1/4 w.
thru
C12 RZS 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w.
an
C13 5496267P409 Tantalum: 3.3 uF + or - 5%, 15 VDCW; sim to R24
Sprague Type 150D.
R25 19A700106P93 Composition: 18K ohms + or - 5%, 1/4 w.
C14 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW.
R26 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
C15 5496267P409 Tantalum: 3.3 uF + or - 5%, 15 VDCW; sim to
Sprague Type 150D. R28 19A116690P1048 \'\l\nlge%%uSdA: 1048 ohms + or - 0.1%, 0.15 w; sim
Cc17 T644ACP322K Polyester: .022 uF + or -10%, 50 VDCW. '
R29 19C314256P21311 | Metal film: 1310 ohms + or - 1%, 1/4 w.
C18 5496267P409 Tantalum: 3.3 uF + or - 5%, 15 VDCW; sim to
Sprague Type 150D. R31 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
Cc19 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. R32 3R152P202J Composition: 2K ohms + or - 5%, 1/4 w.
Cc20 19A115680P8 '\EAIeltl:troI tic: 119TL51(F +150%-10%, 25 VDCW; sim to R33 3R152P512J Composition: 5.1K ohms + or -5%, 1/4 w.
allory Type .
v R35 19A701250P208 Metal film: 1.18K ohms + or - 1%, 1/4 w.
c21 5494481P27 Ceramic disc: 2700 pF + or - 20%, 1000 VDCW; sim
to RMC Type R37 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
Cc22 5496267P16 Tantalum:_100 uF + or - 20%, 20 VDCW; sim to R38 19A700106P69 Composition: 1.8K ohms + or - 5%, 1/4 w.
Sprague Type 150D.
R39 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w.
Cc238 19A701534P4 Tantalum: 1 uF + or - 20%, 35 VDCW.
R40 3R152P913J Composition: 91K ohms + or - 5%, 1/4 w.
Cc24 T644ACP310K Polyester: .010 uF + or -10%, 50 VDCW.
DIODES R41 19A700106P63 Composition: 1K ohms + or - 5%, 1/4 w.
R42 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
CR1 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV.
Shy R43 | 19A700106P67 | Composition: 1.5K ohms + or - 5%, 1/4 w.
---------- TRANSISTORS - - ------- R44 3R152P622J Composition: 6200 ohms + or - 5%, 1/4 w.
%20 19A700023P1 Silicon, NPN: sim to 2N3904. R45 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
ru
Q24 R46 3R152P513J Composition: 5IK ohms + or - 5%, 1/4 w.
023 19A116774P1 Silicon, NPN; sim to Type 2N5210. R47 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
an
Q26 R48 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
%27 19A700023P1 Silicon, NPN: sim to 2N3904. R50 19C314256P21461| Metal film: 1460 ohms + or - 1%, 1/4 w.
ru
Q37 RS& 3R152P622J Composition: 6200 ohms + or - 5%, 1/4 w.
an
R52
---------- RESISTORS - ---------
R53 19A116278P201 Metal film: 1000 ohms + or - 2%, 1/2 w.
R1 19A116278P418 Metal film: 150K ohms + or - 2%, 1/2 w.
and R54 19A116559P129 Variable cermet: 100K ohms + or - 20%, 1/2 w;
R2 simto CTS
R3 19A116278P496 Metal film: 976K ohms + or -2%, 1/2 w. R55 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
R4 19A116278P501 Metal film: 1 MEG ohms + or - 2%, 1/2 w. R56 3R152P622J Composition: 6200 ohms + or - 5%, 1/4 w.
R5 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w. R57 19A700106P39 Composition: 100 ohms + or - 5%, 1/4 w.
R6 19A116278P265 Metal film: 4640 ohms + or - 2%, 1/2 w.
---------- TESTPOINTS ---------
R7 19A116278P149 Metal film: 316 ohms + or - 2%, 1/2 w.
TP1 19B211379P1 Spring (Test Point).
R8 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w. _lquuo
R% 3R152P513J Composition: 5IK ohms + or - 5%, 1/4 w.
an
R10

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits are identified by a
"Revision Letter", which is stamped after the model number of the unit. The revision stamp-
ted on the unit includes all previous revisions. Refer to the Parts List for descriptions of parts
affected by these revisions.

REV.A-

REV.B -

REV.C -

REV.D -

REV.E -

REV.F -

REV. G -

TONE CONTROL BOARD 19D417417G1

To eliminate DTL Integrated Circuits. Changed printed wire board from
19D417416G1 to 19D417416G2.

TONE CONTROL BOARD 19D417417G1

Added missing run between R2 and £5v on printed board.

TONE CONTROL BOARD 19D417417G1

To eliminate intermittent Channel Guard Monitor Function. Changed value of R38
and C17.

TONE CONTROL BOARD 19D417417G1

To improve transistor saturation for Q25 and Q26. Changed to high gain transis-
tors.

Q25 and Q26 were - 19A700023P1.

TONE CONTROL BOARD 19D417417G1
To allow setting oscillator frequency to 2175 Hz on somme units. Changed R3.

R3 was 19A116624P1 - Metal film: 1M £0.1%, 1/2 w; sim to IRC Type CCA-T9.

TONE CONTROL BOARD 19D417417G1
To improve Hex Inverters. Incorporated a schmitt trigger Hex Inverter. Changed
U10 and U12.

U10 was 19A700037P305 - Hex Inverter.
U12 was 19A700037P305 - Hex Inverter.

TONE CONTROL BOARD 19D417417G1
To permit adjustment to 2175 Hz due to component tolerance. R54 was 50K
(19A116559P108).




PARTS LIST

TONE CONTROL BOARD
19D417417G1
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
A1l COMPONENTBOARD [ I | | e RESISTORS - --------- R53 19A116278P201 Metal film: 1000 ohms + or - 2%, 1/2 w.
19D417416G1
R1 19A116278P418 Metal film: 150K ohms + or - 2%, 1/2 w. .
and R54 19A116559P129 Variable cermet: 100K ohms + or - 20%, 1/2 w;
---------- CAPACITORS --------- R2 simto CTS
C1 5496267P1 gantalum:T 6.8 %JEO-B or - 20%, 6 VDCW; sim to R3 19A116278P496 Metal film: 976K ohms + or -2%, 1/2 w. R55 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
rague Type .
prague Ty R4 19A116278P501 | Metal film: 1 MEG ohms + or - 2%, 1/2 w. R56 3R152P622J Composition: 6200 ohms + or - 5%, 1/4 w.
c2 5496219P855 Ceramic disc: 47 pF + or -5%, 500 VDCW, temp -
coef -1500 PPM. R5 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w. R57 19A700106P39 Composition: 100 ohms + or - 5%, 1/4 w.
C3 5491871P2200E Mica: 2200 pF + or -1/2%, 300 VDCW; sim to R6 19A116278P265 Metal film: 4640 ohms + or - 2%, 1/2 w.
and DMz0. " e [ TEST POINTS - - - - - - - -
C4 R7 19A116278P149 Metal film: 316 oh -2%, 172 w.
etal film: 316 ohms + or - 2%, 1/2 w. TP1 19B211379P1 | Spring (Test Point).
C5 5496219P855 Ceramic disc: 47 pF + or -5%, 500 VDCW, temp R8 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w. thru
coef -1500 PPM. TP10
R9 3R152P513J Composition: 5IK ohms + or - 5%, 1/4 w.
Cé 19A700105P36 Mica: 120 pF + or -5%, 500 VDCW. and
R0 | e e INTEGRATED CIRCUITS - - - - - - -
C7d 5496267P1 'gantalum%_ 6.8 ;JEOTDor - 20%, 6 VDCW; sim to R11 19A700106P65 c i 12K oh 5%, 1/
an rague Type . : 1. - 5%, . , )
C8 prague Typ omposttion onms + or w U1t 19D416410G1 Audio Stable Oscillator.
R12 3R152P513J Composition: 5K ohms + or - 5%, 1/4 w. L
C9 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. P U2 19A115913P1 Digital: Dual 4-Input Expandable NAND gate.
thru R13 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w. - .
C12 u3 19A116180P1 Digital: Quad 2-Input NAND Gate; sim to 7400.
R14 3R152P334J Composition: 0.33 megohms + or - 5%, 1/4 w. . .
C13 5496267P409 'gantalum;l_ 3.3 ;JEOTDor - 5%, 15 VDCW; sim to Ri5 3R152P623. c ) K oh p U4 19A116180P20 Digital: Hex Inverter; sim to 7404.
rague e . ition: 62 -5%, 1/4 w. . .
prag v omposttion onms +or w us 19A116180P1 Digital: Quad 2-Input NAND Gate; sim to 7400.
Cc14 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. R16 3R152P163J Composition: 16K ohms + or - 5%, 1/4 w. L .
ue 19A116180P20 Digital: Hex Inverter; sim to 7404.
Ci15 5496267P409 Tantalum: 3.3 uF + or - 5%, 15 VDCW; sim to R17 19A700106P73 Composition: 2.7K ohms + or - 5%, 1/4 w. . ) )
Sprague Type 150D. uz 19A115913P9 Digital: Triple 3-Input NAND gate; sim to 962.
R18 19B209358P104 Variable, carbon film: ag]i)_rox 50 to 2500 ohms +
C16 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. or - 10%, 1/4 w; sim to CTS Type X-201.
--------- MISCELLANEOUS - - -------
Cc17 T644ACP322K Polyester: .022 uF + or -10%, 50 VDCW. R20 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w.
and 19B226184P1 Can.
Cc18 5496267P409 Tantalum: 3.3 uF + or - 5%, 15 VDCW; sim to R21
Sprague Type 150D.
R22 3R152P513J Composition: 5IK ohms + or - 5%, 1/4 w.
Cc19 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW.
R23 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w.
Cc20 19A115680P8 Electrolytic: 10 uF +150%-10%, 25 VDCW; sim to and
Mallory Type TTX. R24
C21 5494481P27 ?elge?\;lnci:chisc: 2700 pF + or - 20%, 1000 VDCW; sim R25 19A700106P93 Composition: 18K ohms + or - 5%, 1/4 w.
(o] pe
y R26 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
Cc22 5496267P16 Tantalum: 100 uF + or - 20%, 20 VDCW; sim to
Sprague Type 150D. R28 19A116690P1048 \'\IAVire%oougdA: 1048 ohms + or - 0.1%, 0.15 w; sim
----------- DIODES ---------- R29 19C314256P21311 Metal film: 1310 ohms + or - 1%, 1/4 w.
(t:hm 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. R31 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
ru
CR9 PLUGS R32 3R152P202J Composition: 2K ohms + or - 5%, 1/4 w.
R33 3R152P512J Composition: 5.1K ohms + or -5%, 1/4 w.
P1 (PART OF PWB 19D417412P1).
R35 19A701250P208 Metal film: 1.18K ohms + or - 1%, 1/4 w.
---------- TRANSISTORS - -------- R37 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
t%}1 19A700023P1 Silicon, NPN: sim to 2N3904. R38 19A700106P69 Composition: 1.8K ohms + or - 5%, 1/4 w.
ru
Q5 R39 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w.
sz 19A700023P1 Silicon, NPN: sim to 2N3904. R40 3R152P913J Composition: 91K ohms + or - 5%, 1/4 w.
an
Q8 R41 19A700106P63 Composition: 1K ohms + or - 5%, 1/4 w.
Q% 19A129207P1 Silicon, NPN. R42 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
an
Q10 R43 19A700106P67 Composition: 1.5K ohms + or - 5%, 1/4 w.
01(] 19A700023P1 Silicon, NPN: sim to 2N3904. R44 3R152P622J Composition: 6200 ohms + or - 5%, 1/4 w.
an
Q12 R45 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
Q13 19A129207P1 Silicon, NPN. R46 3R152P513J Composition: 5IK ohms + or - 5%, 1/4 w.
%14 19A700023P1 Silicon, NPN: sim to 2N3904. R47 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
ru
Q17 R48 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w.
Q18 19A129207P1 Silicon, NPN. R50 19C314256P21461 Metal film: 1460 ohms + or - 1%, 1/4 w.
Q19 19A700023P1 Silicon, NPN: sim to 2N3904. RS& 3R152P622J Composition: 6200 ohms + or - 5%, 1/4 w.
an
R52

LBI-4650T
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TONE CONTROL BOARD 19D417417G1
(USED IN EALIER MODELS)

26
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SCHEMATIC DIAGRAM LBI-4650T
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SCHEMATIC DIAGRAM

NOTES:
1. FOR PARALLEL OPERATION, CLIP
R60 FROM ALL UNITS BUT ONE.
2. PARTS
® NOT PRESENT IN GROUP 2

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

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

THIS ELEM DIAG APPLIES TO

MODEL NO. REV LETTER
PL19D417432G1 E
PL19D417432G2 E

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE M 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.

VOLTAGE READINGS

VOLTAGE READINGS ARE TYPICAL READINGS
MEASURED TO SYSTEM GROUND WATH NO
AUDIO INPUT SIGNAL FOR THE TRANSMIT
CONDITION WHEN THE P.T.T. FUNCTION IS
GROUNDED BOTH THE RECENWE AND TRANSMIT
VOLTAGE STATES ARE GIWEN WHERE DIFFERENT.

TX =PTT GROUNDED
RX = UNGROUNDED

LBI-4650T
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PARTS LIST

AUDIO BOARD
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
19D417432G1, G2
REV.E R14 19A700106P71 Composition: 2.2K ohms + or -5%, 1/4 w. R51 19A700106P87 | Composition: 10K ohms + or - 5%, 1/4 w.
R15 19A700106P99 Composition: 33K ohms + or - 5%, 1/4 w.
R52 19A700106P67 Composition: 1.5K ohms + or - 5%, 1/4 w.
R16 3R152P621J Composition: 620 ohms + or - 5%, 1/4 w. R53 19A700106P57 Composition: 560 ohms + or - 5%, 1/4 w.
R17 3R152P394J Composition: 390K ohms + or -5%, 1/4 w. R54 19B209358P108 Variable, carbon film: ada rox 2K to 50K ohms +
R18 19A700106P71 C ition: 2.2K oh 5%, 1/4 or -10%, 1/4 w; sim to CTS Type X-201.
SYMBOL |  PART NO. DESCRIPTION SYMBOL |  PARTNO. DESCRIPTION omposition: 2,21 Ohms + or -57e, 1/4 W. RS5 | 19A700106P109 | Composition: 82K ohms + of - 5%, 1/4 w.
R19 19A700106P41 Composition: 120 ohms + or - 5%, 1/4 w.
R56 19A700106P97 Composition: 27K ohms + or -5%, 1/4 w.
COMPONENT BOARD C36 5496203P481 Ceramic disc: 1000 pF + or - 10%, 500 VDCW, R20 19A700106P29 Composition: 39 ohms + or - 5%, 1/4 w.
Al 19D417431G1 - G2 temp. coef -5600 PPM. R57 19A700106P25 Composition: 27 ohms + or - 5%, 1/4 w.
A2 19D417431G2 R21 19A700106P103 Composition: 47K ohms + or - 5%, 1/4 w.
----------- DIODES ---------- " R58 19A700106P19 Composition: 15 ohms + or - 5%, 1/4 w.
---------- CAPACITORS --------- R22 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
CR1 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. R59 19A700106P55 Composition: 470 ohms + or - 5%, 1/4 w.
C1 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. thru R23 3R152P202J Composition: 2K ohms + or - 5%, 1/4 w.
%12d CR12 sré(‘i‘ R60 3R152P621J Composition: 620 ohms + or - 5%, 1/4 w.
CR13 T324ADP1051 Silicon; 600 PRV, 1000 mA max; sim to 1N4005 » R61 19A700106P57 Composition: 560 ohms + or - 5%, 1/4 w.
C3 5496267P1 Tantalum:_6.8 uF + or - 20%, 6 VDCW; sim to and R25 19A700106P71 Composition: 2.2K ohms + or -5%, 1/4 w.
Sprague Type 150D. CR14 R62 3R152P203J Composition: 20K ohms + or - 5%, 1/4 w.
R26 19A700106P63 Composition: 1K ohms + or - 5%, 1/4 w.
C4 7489162P11 Silver mica: 22 $F + or -5%, 500 VDCW; sim to CR15 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. » R63 3R152P621J Composition: 620 ohms + or - 5%, 1/4 w.
Sprague Type 118. thru R27 3R152P621J Composition: 620 ohms + or - 5%, 1/4 w.
CR17 X . R64 19A700106P39 Composition: 100 ohms + or - 5%, 1/4 w.
C5 5494481P109 Ceramic disc: 680 pF + or - 20%, 1000 VDCW; sim R28 19B209358P 106 Variable: 10K ohms + or -5;, 1/4 w; sim to CTS and
to RMC Type JACKS X-201 R65
C6 5496267P1 Tantalum: 6.8 uF + or - 20%, 6 VDCW; sim to R29 19A700106P97 Composition: 27K ohms + or -5%, 1/4 w. R66 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
and Sprague Type 150D. J1 (Part of PWB 19A129927G1 on A1). -
C7 tngu F(3g 3R152P512J Composition: 5.1K ohms + or -5%, 1/4 w. R67 19A701250P309 Metal film: 12.1K ohms + or -1%, 250 VDCW, 1/4
an w.
C8 19A116080P110 Polyester: 0.33 uF + or -10%, 50 VDCW. R31
---------- INDUCTORS ---------- R68 3R152P621J Composition: 620 ohms + or - 5%, 1/4 w.
c9 5496267P2 Tantalum: 47 uF + or - 20%, 6 VDCW; sim to R32 3R152P203J Composition: 20K ohms + or - 5%, 1/4 w.
Sprague Type 150D. L1 19B205354G8 Coil. R69 H212CRP210C Deposited carbon: 1K ohms + or -5%, 1/4 w.
R33 3R152P224J Composition: 220K ohms + or -5%, 1/4 w. and
Cc10 5496267P10 Tantalum: 22 uF +or - 20%, 15 VDCW; simto (| | | | e PLUGS----------- R70
Sprague Type 150D. R34 3R152P301J Composition: 300 ohms + or -5%, 1/4 w.
P1 Part of PWB 19A129972G1 on A1). .
C11 19A700005P10 Polyester: 0.033 uF + or -10%, 50 VDCW. Part of PWB 19A129972G1 on A2). R35 3R152P133J Composition: 13K ohms + or -5%, 1/4w. | | | | eeeeeaaaan TRANSFORMERS --------
Cci12 5496267P14 Tantalum: 15 uF +or - 20%, 20 VDCW; simto (| |\ | | eeeeeea--- TRANSISTORS --------- R36 19A700106P111 Composition: 100K ohms + or - 5%, 1/4 w. T1 19A115731P1 Audio: 300 - 6000 Hz; Pri (1-4): 22 ohms + or -
Sprague Type 150D. - Pri (2-3): 12.5 ohms + or - 15% DC
Q1 19A129184P1 Silicon, NPN. R37 19A700106P51 Composition: 330 ohms + or - 5%, 1/4 w. 13 ohms + or - 15%, Sec 2: 13 ohms +
C13 19A116080P109 Polyester: 0.22 uF + or - 10%, 50 VDCW. - or - 15%.
Q2 19A700023P1 Silicon, NPN: sim to 2N3904. R38 3R152P623J Composition: 62K ohms + or - 5%, 1/4 w.
Cc14 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. thru
Q5 R39 3R152P202J Composition: 2K ohms +or - 5%, 1/4w. | | | eeeee--- VOLTAGE REGULATORS -------
C15 19A700005P7 Polyester: 0.01 uF + or -10%, 50 VDCW. -
Q6 19A116774P1 Silicon, NPN; sim to Type 2N5210. R40 19A700106P91 Composition: 15K ohms + or - 5%, 1/4 w. VR1 4036887P8 Zener: 500 mW, 11 v. nominal.
C16 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. -
Q7 19A700023P1 Silicon, NPN: sim to 2N3904. R41 19A700106P67 Composition: 1.5K ohms + or - 5%, 1/4 w. VR2 19A116325P4 Zener: 5w, 12 v; sim to Type 1N5349.
Cc17 5494481P111 Ceramic disc: 1000 pF + or - 20%, 1000 VDCW; sim
to RMC Type Q8 19A115768P1 Silicon, PNP: sim to 2N3702. R42 19A700106P99 Composition: 33K ohms + or - 5%, 1/4 w. VR3 4036887P5 Silicon, zener: 5.4 Volts.
C18 5496267P1 ‘Sl'antalumgl_ 6.8 ;JEOBor - 20%, 6 VDCW; sim to Q9 19A700023P1 Silicon, NPN: sim to 2N3904. R43 19A700106P71 Composition: 2.2K ohms + or -5%, 1/4 w. VR4 4036887P1 Silicon, zener: 2.3 Volts.
prague Type .
gue Q10 19A129184P1 Silicon, NPN. R44 19A700106P99 Composition: 33K ohms + or - 5%, 1/4 w.
Cc19 7489162P11 Silver mica: 22 pF + or -5%, 500 VDCW; sim to DSV | (O A MISCELLANEOUS - --------
Sprague Type 118. Qi1 19A700023P1 Silicon, NPN: sim to 2N3904. R45 19A700106P63 Composition: 1K ohms + or - 5%, 1/4 w.
thru » 4 19A701332P4 Insulator, washer: nylon.
Cc20 5494481P109 Ceramic disc: 680 pF + or - 20%, 1000 VDCW; sim Q14 R46 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
to RMC Type » 9 N80P13005B6 Machine screw, panhead: No. 6-32 x 5/16.
Q15 19A116774P1 Silicon, NPN; sim to Type 2N5210. R47 3R152P394J Composition: 390K ohms + or -5%, 1/4 w.
Cc21 5496267P1 Tantalum: 6.8 uF + or - 20%, 6 VDCW; sim to . 10 N404P13B6 Lockwasher, internal tooth: No. 6.
Sprague Type 150D. Q16 19A700023P1 Silicon, NPN: sim to 2N3904. R48 19A700106P41 Composition: 120 ohms + or - 5%, 1/4 w.
" 1 7141225P3 Hex Nut: No. 6-32.
C22 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. Q17 19A116774P1 Silicon, NPN; sim to Type 2N5210. R49 19A700106P71 Composition: 2.2K ohms + or -5%, 1/4 w.
C23 19A116080P110 Polyester: 0.33 uF + or -10%, 50 VDCW. Q1§ 19A115300P4 Silicon, NPN. R50 19A700106P57 Composition: 560 ohms + or - 5%, 1/4 w.
an
Cc24 5496267P2 'gantalum;l_ 47 \.%FsarDor - 20%, 6 VDCW; sim to Q19
prague Type .
gue Q20 19A700023P1 Silicon, NPN: sim to 2N3904. PRODUCTION CHANGES
C25 5496267P11 gantalum: 68 UF + or - 20%, 15 VDCW; sim to
prague Type 150D. RESISTORS - - - ------- Changes in the equipment to improve performance or to simplify circuits are identified by a
C26 19A700005P10 Polyester: 0.033 uF + or -10%, 50 VDCW. R1 19B209358P107 Variabl bon fil K oh "Revision Letter", which is stamped after the model number of the unit. The revision stamp-
) ariable, carbon film: approx 800 to 25K ohms + ted on the unit includes all previous revisions. Refer to the Parts List for descriptions of parts
ca27 19A116080P109 Polyester: 0.22 uF + or - 10%, 50 VDCW. or - 10%, 1/4 w; sim to 8}?8 Type X-201. affected by these revisions.
Cc28 5496267P2 Tantalum:_47 uF + or - 20%, 6 VDCW; sim to R2 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
Sprague Type 150D. A3 19A700106P97 c tion: 27K oh . 1/a REV.A- AUDIO BOARD 19D417432G1, G2
omposition: ohms + or -5%, 1/4 w. i
Cc29 5496267P11 Tantalum: 68 UF + or - 20%, 15 VDCW; sim to postt ) To improve performance. Changed C29, Q1 and Q10.
Sprague Type 150D. R4 3R152P301J Composition: 300 ohms + or -5%, 1/4 w. REV.B- To improve performance. Added 2175 Hz notch filter composed of C35, C36, R67
C30 5496267P10 ‘Sl'antalumgl_ 22 \.%FsarDor - 20%, 15 VDCW; sim to R5 19A700106P 111 Composition: 100K ohms + or - 5%, 1/4 w. and L1.
prague Type : - REV.C - To reduce remote keying input sensitivity to match voter output. Changed R29
R6 3R152P133J Composition: 13K ohms + or -5%, 1/4 w. : ’
C3t 5494481P111 Ceramic disc: 1000 pF + or - 20%, 1000 VDCW; sim P N : from 3R152P133J to 19A700019P55 (33K ohms).
to RMC Type R7 19A700106P51 | Composition: 330 ohms +or - 5%, 1/4 w. REV.D- To match voter output, changed R29. R29 was 3R152P133J; Composition, 13K
C32 5496267P9 ‘Sl'antalumgl_ 3.3 %ngBor - 20%, 15 VDCW,; sim to R8 3R152P623J Composition: 62K ohms + or - 5%, 1/4 w. ohms +5%, 1/4 Watt. New value of R29 is 27K ohms (19A700106P97).
prague Type . e
9 ) y R9 3R152P202J Composition: 2K ohms + or - 5%, 1/4 w. REV.E - To reduce distortion: Added R70.
C33 5494481P111 Ceramic disc: 1000 pF + or - 20%, 1000 VDCW; sim
to RMC Type R10 19A700106P91 Composition: 15K ohms + or - 5%, 1/4 w.
C34 5496267P16 Tantalum:_100 uF + or - 20%, 20 VDCW; sim to R11 19A700106P67 Composition: 1.5K ohms + or - 5%, 1/4 w.
Sprague Type 150D.
R12 19A700106P63 Composition: 1K ohms + or - 5%, 1/4 w.
C35 19C307114P4702G| Polystyrene: 47,000 pF + or -2%, 100 VDCW,
temp. coef -120+30 PPM. R13 19A700106P99 Composition: 33K ohms + or - 5%, 1/4 w.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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ALARM TONE BOARD

R52 A1l
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C1 BATTERY STANDBY INPUT

CONTROL SWITCHES

TIMER Q15, Q16 & U1

CONTROL SWITCHES

> A11 RECEIVER FAILURE INPUT

. |
R25 R23
BK 33K
9.2y
0.5v| O3
Q14 LI |
o)
H3
: oa |
L
O——3 D12 RUS INPUT
H2  H1
2
L J
XA
RAO -CWH]
1MEG

[REPETITION RATE| [TONE LENGTH|

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT  OF ANY

SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

ALL RESISTORS ARE 1/4 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 HENRYS.

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WATH THIS UNIT, FOR DESCRIPTION
OF CHANGES UNDER EACH REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO. REV LETTER
19A130122G1 G

(19D417610, Rev. 10)

NOTES:

1. REMOVE IN REMOTE / REPEAT, REPEAT OR
LOCAL REPEAT COMBINATIONS.

2. ADD JUMPER FROM H19 TO H20 IN
LOCAL CONTROL COMBINATIONS.

VOLTAGE READINGS MEASURED WITH
NO AC SIGNAL APPLIED

4 RUS INPUT HIGH

@ BATTERY STANDBY HIGH

B ALARM TONE ON

TONE FAILURE BOARD
19A130122G1
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PARTS LIST

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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TONE FAILURE BOARD SYMBOL PART NO. DESCRIPTION
19DA130122G1 - REV G
R42 19B209358P108 Variable, carbon film: %J_lprox 2K to 50K ohms +
or -10%, 1/4 w; sim to CTS Type X-201.
R43 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
R45 19A700106P15 Composition: 10 ohms + or - 5%, 1/4 w.
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION R46 19A700113P35 |  Composition: 68 ohms + or - 5%, 1/2 w.
R47 3R152P301J Composition: 300 ohms + or -5%, 1/4 w.
Al CO"’{SSQZEO%ESB(SARD tgr% 19A700023P1 Silicon, NPN: sim to 2N3904. R48 19A700106P87 | Composition: 10K ohms + or - 5%, 1/4 w.
Qi1 R49 3R152P275J Composition: 2700K ohms + or - 5%, 1/4 w.
__________ CAPACITORS - -~ - -~ -- Q12 19A700022P1 Silicon, PNP: sim to 2N3906. R50 3R152P684J Composition: 680K ohms + or -5%, 1/4 w.
Q13 19A700023P1 Silicon, NPN: sim to 2N3904. ition: 59
ol 5496267P9 e ybs {Eop " " 20%: 18 VDOW; sim to 511”% R51 19A700106P73 | Composition: 2.7K ohms + or - 5%, 1/4 w.
prague lype - R52 19A700113P17 Composition: 12 ohms + or - 5%, 1/2 w.
Cc2 19A116080P107 Polyester: 0.1 uF + or -10%, 50 VDCW. Q16 19A700022P1 Silicon, PNP: sim to 2N3906. R53 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
C3 5496372P379 Ceramic disc: 910 pF + or -10%, 500 VDCW, temp
coef-4700PPM. ~ 0 e RESISTORS ---------- | | [ L. TRANSFORMERS - -------
C4 5496249P4000G Polystyrene: 4000 pF + or - 2 1/2%, 125 VDCW. R1 19A700106P91 Composition: 15K ohms + or - 5%, 1/4 w.
T 19B205360G5 colL
C% 5496267P9 gantalum;l_ 3.3 %JEOBor - 20%, 15 VDCW,; sim to R2 3R152P303J Composition: 30K ohms + or - 5%, 1/4 w.
an prague Type : T2 19A115731P1 Audio: 300 - 6000 Hz; Pri (1-4): 22 oh -
C6 R3 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w. P|L'Ji (|2°-3): 125 ohmsz+ Olrl-(15='/)o DC0 me +or
- 159 .
Cc7 5496267P15 'éantalum;r 47 u1Fsa-E§)r - 20%, 20 VDCW,; sim to R4 19A700106P65 Composition: 1.2K ohms + or - 5%, 1/4 w. éf'_°1h§9/f+ or - 15%, Sec 2: 13 ohms +
rague e .
prag his R5 19A700106P97 Composition: 27K ohms + or -5%, 1/4 w.
c8 19A116080P111 Polyester: 0.47 uF + or - 10%, 50 VDCW. S TEST POINTS -« = - - - - -
co 27486445P5 Electrolvti larized: 4 Uf -10 + 100% R6 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w.
ectrolytic, non polarized: 4 uf - + y il int).
Tsovotw. " ) R7 198209358P104 | Variabll, carbon film: approx 50 to 2800 ofims + lia 19B211379P1 | Spring (Test Point)
or- N w; sim to e X- .
c10 5496267P15 Tantalum:_47 uF + or - 20%, 20 VDCW; sim to ) L [ Y A INTEGRATED CIRCUITS - - - - - - -
Sprague Type 150D. R8 3R152P433J Composition: 43K ohms + or -5%, 1/4 w.
1 19A11 P1 Linear: Timer; sim to Signetics SA555N.
ci 19A116080P111 | Polyester: 0.47 uF + or - 10%, 50 VDCW. RO 19A700106P63 | Composition: 1K ohms + or - 5%, 1/4 w. v 9AT116968 inear: Timer; sim to Signetics SAS55
C12 19C307114P5602G| Polystyrene: 56,000 pF + or - 2%, 100 VDCW, R10 19A700106P31 Composition: 47 ohms +or-5%, 1/4w. | | | | ... VOLTAGE REGULATORS -------
temp. coef -120+30 PPM/oC. o .
R1 3R152P163J Composition: 16K ohms + or - 5%, 1/4 w. VR1 19A116325P4 Zener: 5w, 12 v; sim to Type 1N5349.
. - 0, - gl
omposition: 4.7K ohms + or -5%, w.
c13 5496267P14 é%?;%‘u‘?w‘pi‘#@a&' 20%, 20 VDCW; sim to Ri2 19A700106P79 Composition: 4.7K oh 5% 1/
S | R P MISCELLANEOUS - - - - - - - - -
cl4 5496267P16 gantalum: 100 UF + or - 20%, 20 VDCW; sim to R13 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w. s 19A701332P4 Insulat hor: i dwith Q6
prague Type 150D. R14 3R152P911J Composition: 910 ohms + or -5%, 1/4 w. nsulator, washer: nylon (used with Q6).
i ica: - 59 : si 19A121175P1 Insulator, plat ith C9).
C15 7489162P15 gg¥aeé£%pises1qgl+ or - 5%, 500 VDCW; sim. to Ri5 19A700106P95 Composition: 22K ohms + o - 5%, 1/4 w. 6 9 5P13 nsulator, plate (used with C9)
- 7 N80P13006B6 Machine screw: Pan head, Phillips; No. 8-32 x
c16 19A116655P19 Ceramic diéc: 1000 pF + or - 20%, 1000 VDCW; R16 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w. 3/8"
and sim to RM R17 3R152P622J Composition: 6200 ohms + or - 5%, 1/4 w. 8 N404P1386 Lockwasher, internal tooth: No. 6.
ci8 5494481P101 Ceramic disc: 150 pF + or - 20%, 1000 VDCW; sim R18 19A700106P63 Composition: 1K ohms + or - 5%, 1/4 w. 9 7141225P3 Hex Nut: No. 6-32.
to RMC Type R19 19A700106P95 | Composition: 22K ohms + o - 5%, 1/4 w.
c19 19A134202P2 | Tantalum: 47 uF + or -20%, 6 VDCW. R20 3R152P512J | Composition: 5.1K ohms + or 5%, 1/4 w.
___________ DIODES ---------- R21 3R152P303J Composition: 30K ohms + or - 5%, 1/4 w.
CR1 T324ADP1061 Silicon; 800 PRV, 1000 mA max; sim to 1N4006 R22 19A700106P91 Composition: 15K ohms + or - 5%, 1/4 w.
énd R23 19A700106P75 | Composition: 3.3K ohms + or - 5%, 1/4 w.
CR3 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. R24 3R152P512J Composition: 5.1K ohms + or -5%, 1/4 w.
8%?; R25 19A700106P91 Composition: 15K ohms + or - 5%, 1/4 w.
R26 3R152P243J Composition: 24K ohms + or -5%, 1/4 w.
"""""" JACKS --oreoeeee R27 3R152P511J Composition: 510 ohms + or - 5%, 1/4 w.
tﬁ:u 4033513P4 Contact, electrical: sim to Bead Chain L93-3. R28 19A700106P87 Composition: 10K ohms + o - 5%, 1/4 w.
97 R29 3R152P203J Composition: 20K ohms + or - 5%, 1/4 w.
___________ PLUGS ------cnm-- R30 3R152P202J Composition: 2K ohms + or - 5%, 1/4 w.
P1 19A702402P1 Contact, electrical: sim to AMP 41854. R31 3R152P113J Composition: 11K ohms + or -5%, 1/4 w.
P2 19A702402P2 Contact, electrical; sim to AMP 42827-2. R32 19A700106P87 Composition: 10K ohms + or - 5%, 1/4 w.
P12 (Part of PWB 19D417600A). R33 19A700106P91 Composition: 15K ohms + or - 5%, 1/4 w.
R34 3R152P202J Composition: 2K ohms + or - 5%, 1/4 w.
""""" TRANSISTORS - - - - - - -- - R35 3R152P203J Composition: 20K ohms + or - 5%, 1/4 w.
A 19A700023P1 | Silicon, NPN: sim to 2N3904. R36 3R152P623J Composition: 62K ohms + of - 5%, 1/4 w.
Qs R37 19A700106P89 Composition: 12K ohms + or - 5%, 1/4 w.
Q4 19A134137P4 | N Type, field effect; sim to Type 2N3458. R38 3R152P113J Composition: 11K ohms + or -5%, 1/4 w.
Qs 19A700023P1 Silicon, NPN: sim to 2N3904. R39 3R152P154J Composition: 150K ohms + or -5%, 1/4 w.
Qs T9A115300P4 | Silicon, NPN. R40 198209358P112 | Variable, carbon fim: approx 2000 0 1 megoh
Q7 19A700023P1 Silicon, NPN: sim to 2N3904. +0r-20%, 1/4 w; sim to CTS Type X-201.
Qs 19A700022P1 Silicon, PNP: sim to 2N3906. R41 3R152P302J Composition: 3K ohms + or - 5%, 1/4 w.

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits are identified by a
"Revision Letter", which is stamped after the model number of the unit. The revision stamp-
ted on the unit includes all previous revisions. Refer to the Parts List for descriptions of parts
affected by these revisions.

REV. A- To improve performance. Changed R49.

REV.B - To insure alarm tone operation when the transmitter is keyed. Added C16 and

REV. C - To prevent output of tone all the time and to improve audio switch. Added C18 and
R50.

REV.D - To increase alarm tone output in Local Control Stations. Added R51.

REV. E - To improve freq. response of Voting Selector when used with Tone Failure Board.
Changed C15 & R46 and added R52.

REV. F - To stop tone output due to Q16 being biased off, too close to threshold and to pre-
vent tone output, without a receiver failure. Added R53 and deleted R44.

REV. G - To prevent a line failure tone when receiving the status tone for more than 15 sec-
onds. Changed R36 & R37 and added C19.
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LBI-4650T PARTS LIST
POWER SUPPLY MODULE SYMBOL | PART NUMBER DESCRIPTION sYMBOL | PART NUMBER DESCRIPTION PRODUCTION CHANGES
19D417430G1 - REV. G ----TRANSISTORS---- A4 REGULATOR HEAT SINK Changes in the equipment to improve performance or to simplify circuits are identified by a
N . "Revision Letter", which is stamped after the model number of the unit. The revision stamp-
SYMBOL PART NUMBER DESCRIPTION Q1 19A115300P4 SIlICOﬂ, NPN. 19B226152G1 te(f\(;lr?lt?]r:e ui]itei;cl\ﬁd:s_ elli Z;Tigis ?eﬁ;ior?s.mF?eEernthheerP:ns eLil;mor d:s::ii\:zf:sso??;ns
and -—-TRANSISTORS---- affected by these revisions.
Q2 Ql 19A116742P1 Silicon, NPN: sim. to Type REV.A- To red It t Q1 & Q2. Deleted C1, C3, R1, R2 and R9. Added
Al RE?J[')TFQQBS%A;RD 19A115300P2 | Silicon, NPN: sim. to Type ONG103. R10and 11, Ohanged 1 and Q2. o ©
2N3053. Q* 19A116118P1 Silicon, NPN. REV.B- To improve regulator output. Deleted Q2, R8 and VR2. Added C8 and
Q3 19A115300P2 Silicon, NPN: sim. to Type 19A116834P1 IC regulator.
-~--CAPACITORS---- 2N3053. yp ----R\Elgb-[ﬁ?gﬂ---- REV.C - Changed value of C5 to higher voltage rating.
C1* 5496267P16 Tantalum.: 100pF +20%, 20 --RESISTORS--— VR1 19A116834P1 Li 5V | . REV.D - To eliminate high frequency oscillation, added C9 across transformer primary.
VDCW: sim. to Sprague - inear: 5V regulator. sim. REV.E- To improve starting characteristics of 150-Volt multivibrator. Deleted C9. Added
Type 150D. R3 19A700106P111 | Composition: 100k Ohms to Microamp 209K. C10and C11.
Cc2 19A115680P4 Electrolytic: 50puF +150%, - +5%, 1/4 Watt. ---CABLES-—- REV.F- To comply with Canadian standards changed wiring on primary side of trans-
10%, 25 VDCW: sim. to R4 19A700106P67 Composition: 1.5k Ohms WA 19A134587P1 Power, 3-wire, 13 amps @ Ig:g:;;nd added External Tooth Lockwashers to both sides of Ac ground terminal
Mallory Type TTX. and +5%, 1/4 Watt. 12|5 VAC, approximately 6 REV. G - To change an aluminum electrolytic capacitor no longer available from the vendor.
C3 5493132P16 Electrolytic: 20pF -10 R5 ft. long. Changed capacitor C4 from 19A116640P1 to RJEUA 320 3505/22.
+50%, 250 VDCW. R6 3R77P512J Composition: 5.1k Ohms -—-MISCELLANEOUS--
C4 RJEUA3203505/ | Electrolytic: 1600pF and +5%, 1/4 Watt. 19A701332P4 Insulator, washer: nylon,
22 +150% -10%, 50 VDCW. R7 19B226137G1 Plate
C5* 5496267P19 Tantalum: 22uF +20%, 35 R8* 3R152P511J Composition: 510 Ohms 19A116022P1 Insulator, bushing
VDCW: sim. to Sprague +5%, 1/4 Watt. 19A116023P1 Insulator, plate
Type 150D. R9* 19A700106P32 Composition: 51 Ohms
5496267P10 Tantalum: 22F +20%, 15 ) 5%, 1/4 Watt. 2 ]gﬁ%g%; rande
VDCW: sim. to Sprague R10 3R152P392J Coomposmon: 3.9k Ohms ; 19B209280P107 Termingl
Type 150D. . £5%, 174 Wat 10 | N4osP13B6 | Washer, Laok
C6 19A116080P107 | Polyester: 0.1uF +10%, 50 R11 19A700112P19 | Composition: 39 Ohms 1 NSOP13006B6 | Screw, 6x32x3/8
VDCW. 5%, 1/4 Watt. 12 | N210P13B6 Nut, 6x32
Cc7 5494481P7 Ceramic disc: 470pF ----TRANSFORMERS---- 13 N210P9B6 Nut, 4/40
$1 0%3 Il gq VDCW: to RMC T1 19C303894G3 Coil assembly
ype iscap.
Cc8* 19A700005P7 Polyester: 0.01pF £10%, VOLTAGE
50 VDCW ----REGULATORS----
co* | 19A700005P7 | Polyester: 0.01uF +10%, VR1 | 4036887P12 Zener- 500 mW, 15V
50 VDCW. VR2 4036887P5 Zener: 500 mW, 3.4V
Cc10* 19A116655P1 Ceramic disc: 1000pF A2 SWITCH AND FUSE
and +20%, 1000 VDCW: sim. PANEL 19B226155G1
c11* to RMC Type JFDiscap. ----FUSES----
DIODES AND F1 7487942P3 Cartridge, glow blow: 1/2
----RECTIFIERS---- amps @
CR1 19A704142P2 Silicon, General Purpose: 250V: sim. to Bussmann
and sim. To 1N4005. MDL. 1/2.
CR2 F2 1R16P5 Quick blowing: 2 Amp @
C3* 4037822P1 Silicon: 1000mA, 400V and 250V: sim. to
PIV. F3 Littelfuse312002 or
CR4 19A704142P2 Silicon, General Purpose: Bussmann AGC-2.
égrrs sim. To 1N4005. —--SWITCH----
CR14 | 19A134354P6 | Diode: Optoelectronics: St 549L.899P2 ggg\g/'_eszigptsgéﬁt@fps e
and Red: sim. to HP 5082- H amr.n or H370K8
CR15 4650. )
e PLUGS ----SOCKETS---
Part of printed circuit XF1 19B209005P1 Fuseholder: 15 Amps @
t() a d01 ggz 1e7 4%%,’1' thru 250 V: sim. to Littelfuse
* COMPONENTS ADDED, DELETED (glirCHA NGED BY : XF3 342012.
PRODUCTION CHA NGE’S A3 POWER TRANSFORMER
BOARD 19B226154G1
----TRANSFORMER----
T 19A118743P1 Power, step-down:

34

Primary: 120Vrms, 50/60
Hz.

Secondary: 24 Vdc +4% @
1 Amp.
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LBI-4650T BLOCK DIAGRAM
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INTERCONNECTION DIAGRAM
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INSTRUCTIONS:

1.

(]

W

'S

. TERMINATE ALL WIRES GOING TO TB2601 & TB2502

TERMINATE ALL WIRES GOING TO TB7 & TB8, VOTING
SELECTOR PANEL WITH TERMINAL 19B209260P108.

KEYING PANEL WITH TERMINAL 19B209260P103.

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

. MARK WIRES IN CABLE ON BOTH ENDS WITH CORRESPONDING

WIRE NUMBER USING MARKER STRIP 19B209080.

. EXCEPT AS NOTED, ALL WIRE IS SF-22.
. N/A

. CABLE TO BE CONSTRUCTED OF SUCH LENGTH THAT

PANELS TOTALING 10.50 INCHES MAY BE PLACED
BETWEEN PANELS SHOWN.

. INTONE SYSTEMS, WIRE #10 MAY BE REMOVED

TO ACCESS VOTED AUDIO AT VOTER QUTPUT.

(19C320865, Sh. 1, Rev. 4)
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I_KEYING PANEL

INSTRUCTIONS:

1.

TERMINATE ALL WIRES GOING TO TB7 & TB8, VOTING
SELECTOR PANEL WITH TERMINAL 19B209260P108.

. TERMINATE ALL WIRES GOING TO TB2501 & TB2502

KEYING PANEL WITH TERMINAL 19B209260P103.

. MARK WIRES IN CABLE ON BOTH ENDS WITH CORRESPONDING

WIRE NUMBER USING MARKER STRIP 19B8209090.

. EXCEPT AS NOTED, ALL WIRE IS SF-22.

N/A

. CABLE TO BE CONSTRUCTED OF SUCH LENGTH THAT

PANELS TOTALING 10.50 INCHES MAY BE PLACED
BETWEEN PANELS SHOWN.

. INTONE SYSTEMS, WIRE #10 MAY BE REMOVED

TO ACCESS VOTED AUDIO AT VOTER OUTPUT.

L

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

(19C320865, Sh. 2, Rev. 0)

LBI-4650T

TONE REMOTE CONTROL HARNESS

19A130010G4
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LBI-4650T SERVICE SHEET

PARTS LIST

POWER. PECEPTACLE

BRASS COLOR
SCREW

RECEPTACLE
19B226175G1

38

\

BLACK

| _—" SCREW

| WHITE

|_— GREEN

(19B226455, Rev. 0)

SILVER COLOR

19822617561
SYMBOL PART NO. DESCRIPTION

19412992761 Enclosure.

1982093431 Receptacle, power: 1§ amps at 125 v; sgim to
GE 7503-1.

19E209260P102 Solderless terminal: MNo. Z0-16 wire size sim
to Amp 40763,

19B2261756G2 Harness Assenbly.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




LBI-4650T

A2

OUTLINE DIAGRAM

REAR VIEW OF A2

A2/ —\

B4Q17
4 H2 H3 . .
1'11! 8
CRIR|IR[R[ = . rR| VR
6 {20 (30]28 3| ) Jas| €9 Jco .
c7|cs P
a NI 7 = 3
H1 H4
DA

sd 34
L ) R
6 19 |32

=

DA

LEAD IDENTIFICATION
FOR Q1-016

FLAT B

X B@
@E C
C or

IN-LINE TRIANGULAR
VIEW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING

FACTOR FOR LEAD IDENTIFICATION.

B B
SRR
R R| [R] |R]| |R] |R R| |R] |R| |R| |R] |R R| |R
36 26 25 |24 |23 |22 21 B |200[19 |18 |17 16 [15 B B35 |37
ey “@ S
E
B

42

B B
I CE RgR ER CR CCE T ] E RCE T

z o2 fsfpo gt P

B
Cc4 c2

m

(D=

(=]

9

+

|t...1. w .—‘l |t...1. o= N

C‘E“Hﬂ‘ i

-—

SEE DETAIL "A"

=/

O

o| O CH—

\—A1

(19D417772, Rev. 1)
(19D417445, Sh. 3, Rev. 1)

LEAD IDENTIFICATION
FOR Q17

FLAT
B
E ¥ .
¥y L0
OR
IN-LINE TRIANGULAR

VIEW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.

8 91011121314

7654321
SOLDER SIDE
DETAIL "A"

TYP. NUMBERING OF CONT.

FINGERS

KEYING LOGIC & DC CONTROL BOARD
19D417452G1

39



TRANSMIT LOGIC
A1PL19D417448G1
B1
+13.8 .
B2 27
i 100
R22
B3 12K
SELECTOR COS
VRZ >
23V Q10
1 >Q1ﬁ
L oo cr1
330K
R1
RID
Q12
L1 t o5
100UF ;19 T15I]UF
GROUND Bl
] 1
100K
DISABLE B3 =
INHIBIT B6
>~ At 4
* DA
r=—-" R28
B8 Hi;, PR33 W3 20 |
CONTROL + > — A -t
1720
1wk \Lca CR6 VR3
reT 1 R29 hd ALL RESISTORS ARE 114 WATT UNLESS SEE APPLICABLE PRODUCTION CHAHGE
B9 HZ, 1H1 TZUF 240 | OTHERVWISE M SPECIFIED AND RESISTOR SHEETS IN INSTRUCTION BOOK SECTION
CONTROL - S—nrir—d I\ AAN— A2 PL19B226167 VALUES IN OHMS UNLESS FOLLOWED BY DEALING WITH THIS UHIT, FOR DES-
A i K= 1000 OHMS OR MEG= 1,000,000 OHMS. CRIPTION OF CHANGES UNDER EACH
100 | | CAPACITOR VALUES IN PICOFARADS ( EQUAL REVISION LETTER.
R30 C TO MICROMICROFARADS ) UNLESS FOLLOWED
1zZw 100K BY UF= MICROFARADS. INDUCTANCE VALUES THIS FLEM DIAG APPLIES TO
Y B12 " B 1 IN MICROHENRYS UNLESS FOLLOWED BY
o 112w 0 MH= MILLIHENRYS OR H- HENRYS. MODEL Ho. REV LETTER
l 31 | | | E PLA19D47452G1 C
co vR1 T |
3
T"JF 34V 0—? 2 |_I IH ORDER TO RETAIH RATED EQUIPMENT
¥ L R32 I PERFORMANCE, REPLACEMENT OF ANY
CRB 1~ 470 —| SERVICE PART SHOULD BE MADE OHLY WITH
clo 1AW A COMPOHENT HAVING THE SPECIFICATIONS
TJUF cro ¥ C SHOWN OH THE PARTS LIST FOR THAT PART.
T 1 5
o |
HV. - BS . ¥ B
- B 17
* REMOVE JUMPER WHEN USING SEPARATE E[ uy
CONTROL AND AUDIO PAIRS. sl 1

m

KEYING LOGIC & DC CONTROL BOARD
19D417452G1

40

(19D417444, Rev. 4)



KEYING LOGIC AND DC CONTROL BOARD

19D417452G1
SYMBOL | PART NUMBER DESCRIPTION
Al COMPONENT BOARD
19D417448G1
----CAPACITORS----
C1* 19A115680P7 Electrolytic: 100pF +150-
and 10%, 15 VDCW: sim to
c2 Mallory Type TTX.
C3 77784750P4 Ceramic disk: 0.001pF
+100%-0%, 200 VDCW.
C4 19A115680P7 Electrolytic: 100pF +150-
10%, 15 VDCW: sim to
Mallory Type TTX.
C5 5496267P12 Tantalum: 150pF +20%, 15
VDCW: sim to Sprague
Type 150D.
Ccé6 19A115080P107 | Polyester: 0.1uF £10%, 50
and VDCW/
c7
(6F:] 746445P6 Electrolytic: Non polarized:
2pF-10 +100%, 200
VDCW.
C9 19A115028P14 Polyester: 0.1uF +20%,
and 200 VDCW.
C10
DIODES AND
----RECTIFIERS----
CR1 19A115250:1 Silicon: Fast recovery,
thru 225mA, 50 PIV.
CR5
CR6 19A704142P2 General Purpose Silicon:
Sim to 1N4005.
CRS8 19A115250P1 Silicon: Fast recovery, 225
and mA, 50 PIV.
CR9
----- PLUGS----
P1 (Part of printed board
19D417445P1)
----TRANSISTORS----
Q1 19A115768P1 Silicon: PNP: sim to Type
2N3702.
Q2 19A115910P1 Silicon: NPN: sim to Type
2N3904.
Q3 19A115768P1 Silicon: PNP: sim to Type
2N3702.
Q4 19A115910P1 Silicon: NPN: sim to Type
2N3904.
Q5 19A115768P1 Silicon: PNP: sim to Type
2N3702.
Q6 19A115910P1 Silicon: NPN: sim to Type
thru 2N3904.
Q9
Q10 19A115768P1 Silicon: PNP: sim to Type
2N3702.
Q1 19A115910P1 Silicon: NPN: sim to Type
2N3904.
Q12 19A115300P4 Silicon: NPN: sim to Type

2N3059.

* COMPONENTS ADDED, DELETED OR CHANGED BY
PRODUCTION CHANGES.

PARTS LIST
SYMBOL | PART NUMBER DESCRIPTION SYMBOL | PART NUMBER DESCRIPTION
Q13 19A115910P1 Silicon: NPN: sim to Type R30 19A700113P111 Composition: 100k Ohms
thru 2N3904. +5%, 1/2 Watt.
Q16 R31 19B209358P104 | Variable, carbon film:
and Approximately 50 Ohms to
Q17 250 Oh(r?_?sijro%, ;(/4;(\)/\1/att:
sim. to ype X-201.
-~--RESISTORS---- R32 | 19A700113P55 | Composition: 470 Ohms
R1 3R152P511J Composition: 510 Ohms +5%, 1/2 Watt
+5%, 1/4 Watt. R33 19A700113P39 Composition: 100 Ohms
R2 3R152P564J Composition: 560k ohms and +5%, 1/2 Watt.
+5%, 1/4 Watt. R34
R3 19B209358P108 | Variable, carbon film: R35 3R152P513J Composition: 51k Ohms
Approximately 2k Ohms to and £5%, 1/4 Watt.
50k Ohms =10%, 1/4 Watt; R36 o
sim to CTS Type X-201. R37 19A700106P111 | Composition:100k Ohms
R4 19A700106P99 Composition: 33k Ohms 5%, 1/4 Watt.
+5%, 1/4 Watt. -INTEGRATED CIRCUITS-
R5 19A700106P87 Composition: 10k Ohms U1 19A115908P1 Coupler, opto- electronic: 6
+5%, 1/4 Watt. pin, dual inline: sim to
R6 19A700106P75 Composition: 3.3k Ohms Fairchild FCD5004.
+5%, 1/4 Watt. VOLTAGE
R7 3R152P301J Composition: 300 Ohms ---- REGULATORS----
+5%, 1/4 Watt. VR1 4036887P5 Zener: 500 mW, 5.4V
R8 19A700106P87 Composition: 10k Ohms (nominal).
+5%, 1/4 Watt. VR2 4036887P1 Zener: 500 mW, 2.3V
R9 19A700106P75 Composition: 3.3k Ohms (nominal).
+5%, 1/4 Watt. VR3 19A134142P1 Electrical surge arrestor,
R10 ER152P513J Composition: 51k Ohms (Varistor): sim to CE SPD
+5%, 1/4 Watt. #V130LAX57B
R11 3R152P203J Composition: 20k Ohms AD TRANSISTOR SUPPORT
£5%, 1/4 Watt. 19B226167G1
R12 19A700106P39 Composition: 100 Ohms
+5%, 1/4 Watt. ----TRANSISTORS----
R13* 19A700106P87 Csoor/npf/s‘lit{/(\)ln:t:Ok Ohms Qi 19A129183P1 Silicon: NPN.
+37, att.
R14 | 19B209358P108 | Variable, carbon film: ~MISCELLANEOUS----
Approximately 2k Ohms to 19A116022P1 Ingulator, bushing (Used
50k Ohms +10%, 1/4 Watt; with Q1 on A2). .
sim to CTS Type X-201. 19A116023P1 I(g?u;it?qr,z)plate (Used with
R15 3R152P202J Composition: 2k Ohms 4036555P1 Insulator, washer: Nylon
5%, 1/4 Watt. (Used with Q12 on A1).
R16 19A700106P87 COmpOSItIOn: 10k Ohms 19B219690G1 Handle Assembly.
+5%, 1/4 Watt.
R17 3R152P203J Composition: 20k Ohms
+5%, 1/4 Watt.
R18 3R152P202J Composition: 2k Ohms
and +5%, 1/4 Watt.
R19
R20 3R152P334J Composition: 0.33
Megohms £5%, 1/4 Watt.
R21 19A700106P83 Composition: 6.8k Ohms
+5%, 1/4 Watt.
R22 19A700106P89 Composition 12k Ohms
+5%, 1/4 Watt.
R23 3E152P433J Composition: 43k Ohms
and +5%, 1/4 Watt.
R24
R25 19A700106P89 Composition: 12k Ohms
+5%, 1/4 Watt.
R26 3R152P433J Composition: 43k Ohms
+5%, 1/4 Watt.
R27 19A700106P39 Composition: 100 Ohms
+5%, 1/4 Watt.
R28 3R77P241J Composition: 240 Ohms
and +5%, 1/2 Watt.
R29
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