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SPECIFICATIONS*
Power Input 13 Vdc £ 20%
Input Current 300 mA.
Frequency Response +1 dB from 300 to 3000 Hz
Temperature Range -30°C to +85°C (-22°F to + 185°F)
Distortion » Less than 3%
Repeater Timer ‘ Jumper selectable, 1, 3 or 10 minutes
Prop-Out Timer Jumper selectable, 1, 3 or 10 seconds
Size 4.22h X 11.0w X 843d Inches (hx wx d)
Impedance 600 ohms
Loop Registance 11,000 obms (8,000 line and 3,000 termination) maximum
Audio Input -19dBmto +11 dBm
Anudio Output -19dBmto+11 dBm

* These specifications are intended primarily for the use of the service personnel. Refer to the appropriate base station
specification sheet for the complete specifications.
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DESCRIPTION

The DC Remote or Remote/Repeater station panels
{19B234871P21-29) are self contained uvnits that contain the
audio, regulated power supplies, function decodersand timing
control circuits required to operate the station. The capabilities
of this panel are one or two frequency transmit and receive,
with Channel Guard, repeat disable and scan (see Table 1).
The station panel is located within the 7-rack unit radio panel
and is accessed by opening the receiver exciter door on the
front of the cabinet. Figure 1 provides a sketch of the front
panel marking. Figure 2 provides a Block Diagram of the DC
Remote/Repeater Assembly.

CIRCUIT ANALYSIS

The DC Remote or Remote/Repeater Panel assembly is
completely solid state and uses a combination of discrete com-
ponents and integrated circuits (IC's) to achieve maximum
reliability. Discrete components are used primarily in the
audio filtering input/output stages. The IC's are used primarily
in the timers and decoding circuitry that control the repeater.

CG FILTER, DE-EMPHASIS AND HIGH PASS
FILTER AMPLIFIERS

Audio from the station receiver section is applied to the
panel on the "VOL/SQ HI" port J1203-8. Amplifier UlAisa
notch filter that is centered at 205 Hz and has 25 dB of
attenuation. Resistor R11 and capacitor Ct form the de-
emphasis filtering that causes the audio to roll off at 6 dB per
octave in the frequency range from 300-3000 Hz. Amplifiers
U1B, U1D and U1C form a sixth order high pass filter which
isfactory adjusted by potentiometer R3 tohave acut-offat 280
Hz. The combination of all the supporting components and
amplifiers in this section provide the frequency envelope
shaping requirements of the graph in Figure 3.
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Figure 3 - Frequency Response

Analog gates U10A and U10C control the andio from the
"VOL/SQ HI” input to Combiner/Output Amp U5SA. Upon
detection of a high (in the range from 0.8 to 1.6 Vdc) on the
"RUS" input on J1204-11; transistor Q16 will turmn on causing
the voltage on the collector to go low (less than 0.3 Vidc). This
fevel is inverted by transistor Q2 and places a high (greater
than 9.5 Vdc) on the gate control, pin 13 of U10A, which then
couples the audio to the input of the second analog gate U10C.
The gate conirol pin on 6 is controlled by transistor Q12 which
is normally "on" thus the collector is low (less than 0.3 Vdc).
This gate will be enabled when transistor Q12 turns off during
aremote PTT function decoded by OR gate U12D. Andiois
then coupled throngh anslog gate U10C and is supplied to
potentiometer R108 (REPEATER AUDIO LEVEL) which is
used to set the deviation on the transmitter.

If during the time that the "RUS" port is high and a
"LOCAL PTT" is depressed, then diode D14 is forward biased
and this disables analog gate U10A from conducting. The
"VOL/SQ HI" audio parth to the “TX AUDIO HI" port on
J1203-7 is disabled. In addition, if a low is applied to "REP
AUDIO MUTE" port on J1200-11 this will also terminate the

TABLE 1 - CONFIGURATION

Part OneFreq. | TwoFreq. Channel Repeat

No. Description TXRX TXRX Guard Disable | Scan
21 *Remote or Remote/Repeat X

22 *Remote or Remote/Repeat X X

23 Remote X

24 Remote X X

25 Remote/Repeat X X

26 Remote/Repeat X X X

27 Remote X X
28 Remote - X Aux Receiver Appiication

29 Remote X Aux Receiver Application

*Modification Instructions 19C327001P2 are needed to make Remote/Repeat configurations.
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audio path from “VOL/SQ HI" by pulling gate U10A, pin 13
low (less than 0.8 Vdc).

LOCAL MIC INJOUT

The "LOCAL MIC HI” port on P3-2 couples audio from
the mic element to analog gate U10B. The DC bias and 600
ohm terminating impedance required by themic isprovided by
the RC network comprised of R110, R106 and C50. Analog
gate. U10B is controlied by transistor Q1 which interfaces the
“LOCAL PTT" lineonP3-3 to the gate pin 5. When the PTT
button is not depressed, Q1 is off and the voltage on top of
resistor R62 is low {fess than 1 Vdc). Upon activation of the
PTT swiich, the voltage on R62 will be high (greater than 9.5
Vdc). The audio level from the "LOCAL MIC HI” input on
P3-2tothe "TX AUDIO OUT" porton J1203-7 is set by poten-
tiometer R46.

In addition, the audio from the “LOCAL MIC HI" port is
applied to analog gate U11A which is controlled by transistor
Q1. This transistor is normally off and thus the voltage on the
top of resistor R62 is low (less than 0.5 Vdc). The voltage on
the top of resistor R62 will be high {(greater than 9.5 Vdc) when
the Local PTT button is depressed. The audio level from the
"LOCAL MIC HI” input on P3-2 to the "LINE” ports on
TB1201-3 and TB1201-4 is set by potentiometer R44 "LO-
CAL MIKE TO LINE".

TRANSMIT AUDIO AND COMPRESSION

Aundio from the remote controller is coupled by trans-
former T1 to terminating resistor R105 which matches the
output impedance of the control panel to 600 chms. Whenthe
panel is used in the standard two wire configuration; the
jumper between H24 and H2S is installed which applies the
receive audio to potentiometer R8S. This potentiometer is
abeled "TX LINE INPUT" and sets the level of the audio
applied to line compensation amplifier UZA. Thisampcan be
set up to provide compensation for high frequency roli-off on
long lines. This modification should be used when the roll-off
in the 2500 to 3000 Hz range is more than 10 dB below the
response in the 40010 600 Hz level. See the schematic diagram
for specific component changes.

Following U2 A isthecompression circuit iscomposed of:
U3B; U3D; U3C; D29; D30; Q13; and Q26. Transmit audio
from U2A is applied to U3B-3 where it is amplified and
connected from U3B-4 through a network composed of C17;
R40; Q26; C10; and R34 to the inputof U3D at pin 11. Afier
it is amplified by U3D, the output at U3D-10 is supplied to
three different places. The first is to bilateral switch U10D on
the pathto R4S (REMOTETRANSMITLEVEL). Thesecond
is through C27 to the bilateral switch U11B for four wire
intercom. The third is to amplifier U3C through C21. The

output of U3C is rectified by voltage doubler D29 and D30
whichcharges C77. The voltage on C77 isamplified by emitter
follower Q13 and applied to the base of Q26. Q26 servesasa
variable resistor in the voltage divider composed of R40 and
Q26 which limits the input to U3D. It is the purpose of this
circuit to operate in a linear fashion normally with Q26 turned
off, thereby appearing as a high resistance. Upon receipt of
higher than normal andio at U3B-4, the amplification of U3D
and U3C is rectified by D29 and D30 increasing the voliage
across C77. The increased voltage across C77 through the
emitter follower Q13 starts turning on Q26 reducing its collec-
tor to emitter resistance, which in tum lowers the audio to U3D.
Since this affects not only the output to U10D and U11B, but
the turn on voltage of Q26 through C21, a state of equilibrinm
can be reached for a steady audio. Normally, however, voice
varies level widely and the size of C77 is chosen to provide
some smoothing.

Potentiometer R45, which is labeled "REMOTE TRANS-
MIT LEVEL", sets the audio that is presented to ocutput amp
USA from the line terminals. Analog gate U10D is enabled
when the decoding logic detects a remote PTT function. At
that time the control pin 12 will go high (greater than 9.5 Vdc)
and the receive audio will be on the cutput pin 11, Ifa Local
PTT is enabled on P3-3, then diode D3 will be forward biased
and the gate control pin 12 will be low (0.8 Vdc orless)and no
line audic will be allowed on the "TX AUDIO OUT" on
J1203-7.

4-WIRE OPTION

The four wire option adds transformer T2, terminating
resistor R1 and surge arrestors SG1 and SG2. The function
of these is to form another 600 ohm terminating port for
incoming audio to the panel in the transmit audio section.
When this option is installed the jumper between H24 and
125 is removed. Also transformer T1 is then used only for
receiver andio.

RECEIVER AUDIO

Line driver amplifier U6 with its combiner and noich
filter/pre-amplifier U3 are capable of driving the receive 600
ohm line at +11 dBm. The notch filter/combiner takes audio
from the "LOCAL MIC HI" port via resistor R57 and capaci-
torC31. Alsofrom the "VOL/SQ HI" port viaresistorR58and
capacitor C32, and from the "LINE"” ports on TB1201-2 and
TB1201-5 via resistor R77 and capacitor C39. Analog gate
U11B is controlled by the RUSOS lead when the jumper
between H28 and H29 is installed. This path allows the line
audio from the incoming 600 ohm line on TB1201-2 and
TB1201-5 to be coupled to the outgoing line on TB1201-3 and
TB1201-4 when the RUSOS is high (greater than 9.5 Vdc).
This feature is only available on the four wire audio option.

4
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The other port on the output amp is the "VOTING TONE" on
J1204-3 which is coupled via resistor R59 and couples the
external 1950 Hz tone to the phone line.

NOTE
The jumper between H28 and HY allows intercom be-
tween parallel remotes with 4-wire andio. Each remote
must mute itself unless a handset is used during remote
transmit.

RECEIVE MUTE FUNCTION

‘When the "CG DECODE OUTPUT” pin on J1201-11
goes low (less than 0.3 Vdc), ransistor Q19 to turns off and
transistor Q20 turns on, thus grounding the output port "RX 1
MUTE" on J1202-2 (if jumper H12 and H13 is installed).

RUS AND TONE SWITCH CONTROL

The "RUS” port on J1204-11 controls the “VOL/SQ HI"
port as described in the first section of the circuit description.
This port in itself is controlied by another port, that being the
“TONE SWITCH" on J1200-9. When the "TONE SWITCH"
is pulled low (less than 3.0 Vdc): transistor Q5 will energize
causing transistor Q7 to turn on thus enabling RUS transistor
Q16 to operate. This sequence is normally what occurs when
the repeater is equipped with a tone option board and it receives
the valid tone from the mobile. If for some reason the tone
option board does not decode the proper tones, then the “TONE
SWITCH” port will never go low thus removing the ground
from the emitter of Q16 and in effect disabling the "RUS”
function. When the "TONE SWITCH" port is used, then the
jumper between H22 and H23 isremoved. Itisinstalled in all
other cases.

VOLTAGE REGULATORS

The input supply voltage for the panel is provided by the
repeater power supply and is applied to the "13.8 Vdc™ input
terminal on U1203-3. This port feeds the ontput regulators
comprised of U22, U23 and U24. Regulator U22 provides all
of the external current reguirements for the repeater on J1202-
1, J1203-4 and J1200-1. The voltage on any of these pins is
specifed at 10.0 0.3 Vdc with the maximum combined current
for the above ports not to exceed 1.5 Amps. Regulator U23
providesall of the on card power requirements for the panel and
for terminal "REF 10 Vdc" on J1204-10. The voltage on this
pin is specified at 10.0 0.1 Vdc with the maximum current
draw at 0.5 Amps. Regulator U24 provides the+5 Vdc for the
audio amplifier and logic decoder circuits. The input filter
formed by inductor L1 and capacitor C60 remove any of the 60

Hz or 120 Hz from the input power source. Capacitor C61 is
a bypass for any high frequencies than can be induced into the
input supply line from high powered RF sources.

CALL LENGTH AND DROPOUT TIMERS

The "RUS (bar)" input also starts the master call length
timer, U18. On the negative edge of the "RUS (bar)" function,
one shot IC U19B sends a positive pulse from its Q outputon
pin 10 to the reset input on pin 6 of U18. This pulse resets the
internal counters in U18 and causes the Q outputon pin 8 to go
high. The output will remain high until the internal counters
have exceeded the number of clock cycles that have been
programmed into it by the control line on pins 12 and 13. The
internal clock frequency is set by resistorsR134 and R133 and
capacitors C70 and C69. Refer o the schematic (See Table of

Contents) for the chart regarding the repeater timer jumpers.

Also, when the RUS (bar) retins to its normally high
state, drop-out timer U19A is triggered on the rising edge. This
one-shot sets its Q output on Pin 6 high for the period of time
that is controlied by resistors R152, R154 and R153 and
capacitor C75. Referto the schematic (See Table of Contents}
for the chart on the repeater dropout timer jumpers. The clear
input on pin 3 is controlied by NOR gate U17C that sends the
output from the master timer into the dropout timer which only
allows the dropout timer to operate if the timers have notbeen
disabled by the removal of the jumper from H14 to HiS.
Diodes D22 and D18 OR the outputs from the timers and feed
them to output transistor Q14. This transistor can be disabled
by bringing the "REPEATER DISABLE" pin J1201-7 low
(less than 0.3 Vdc). Also the timer output is avatlable to the
outside on "RPTR TIMER" port J1200-7.

Selector switch SW5 located on the front panel allows the
operator to place the panel into the "RPTR DISABLE MODE"
which disconnects the collector of transisior Q14 from sum-
ming diode D28 thus causing the repeater 1o enter a standby
mode. In addition, this switch grounds repeater disable LED
D38 by moving the selector to the position where terminals 1A
and 1D make contact. The contacts of 3A to either 3C 103D
allows the Local PTT function to be coupled to the control
circuits on U20.

ANTENNA RELAY AND TRANSMIT OSCILLATOR
CONTROL

Upon detection of a PTT function on the input to the
antenna relay sequence timer; U20B pin 3, the cutputonpin 4
goes high and is inverted by U20E and fed to forward biased
diode D24 causing the input to U20F to go low resulting in its
output going high. This high on the output of U20F drives
transistor Q15 into saturation and pulls the "ANT RELAY”

5
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porton ¥1201-3 low (less than 0.3 Vdc). This causestherelay
within the repeater to be energized putting it into a wansmit
condition.

‘When the PTT function is released, the input to U20B pin
3 will go high and the output on pin 4 will golow. Thelowon
the input to U20E on pin 11 causes the oufput to go high and
reverse biases diode, D24. During this time, capacitor C80 is
charging through resistor R139 and forms a delay of 20 mill-
seconds that is required in order 10 shut down the transmit
oscillator before the antenna relay is opened thus reducing the
arcing across the contacts. .

The PTT function also feeds another set of delay timers
comprised of inverters U20A and U20D which provide a 20
milli-second delay on the output of U20C pin 6. Theoutputis
fed to transistor Q23 which shuts off Q24 when the PTT
funciton is high. When the PTT function goes low on the input
of U20A, transistor Q24 turns on and goes to 10.0 £ 0.1 Vdc.
Iisoutputis fedto "TX OCS CNTRL" onJ1204-5. During this
state, the repeater transmit oscillator will run and the output
power amplifier will be energized.

FRONT PANEL SPEAKER

The front panel mounted speaker and volume control
potentiometer allow the operator to set the proper listening
level for servicing. Resistors R92 and R93 provide the termi-
nating impedance required by the speaker drive circuits with
the station.

NOTE
When the speaker is not being used, tumn the volume
control all the way counterclockwise toreduce the amount

of andio.

Selector switches SW2 and SW3 allow the operator to
select the proper operating frequency requirements during the
"TEST” mode only, otherwise these switches have noeffecton
the panels operating characteristics. Selector switch SW2 is
used 1o select the appropriate receive audio when the station is
equipped with two receivers.

NOTE

Prior to leaving the station site, be sure that all of the
selector switches are in their proper operating position.
Switches, SW4 and SW5 must be in their "NORMAL"

position for the station to operate properly.

DC CONTROL CURRENT DETECTION AND
DECODING

The direct current that the remote controller puts on the
control line is detected by the panel producing the appropriate
control function on the output. Current detection is performed
by opto-isclators U7, U8 and US. The current enters the panel
on terminals TB1201-1 and -6, or through the windings of T1,
or if the 4 wire audio option is installed through the windings
of T2, Selection of T1 or T2 is accomplished by jumpers H66/
H67/H68 and HE9/H70/HT71. Table 2 identifies the controlled
functions and the currents required for their selection.

The current is then passed on to the jumpers H33 and H33
and H32 to H34 which are installed for panels that do not
require any negative current detection, otherwise the jumpers
areremoved. If the jumpers are not present the currentis routed
through the full wave bridge comprised of diodes D5, D6, D8,
and D9, and applied to the zener diode/transistor assisted cur-
rent detection network comprised of diodes D4 and D7 with
transistors Q8 and Q6. The purpose of these pairs is to ensure
reliable current detection in a variety of operating conditions.
Jumper H30 10 H31 is installed on paneis that do notrequire the
11 milliamp detection, otherwise it is removed.

The purpose of opto-isolator U9 is to detect negative
current, and when negative current is present test Point TP2
willbe high. U7 detects the 6 milliamp current, and when6OR
MORE milliamps is present TP4 will be high. UR detects the
11 millamp current, and when 11 milliamps is present TP3 will
be high. Input A4 on pin 14 of Ul6 is the "Current Tail
Eliminator"™ which delays the 11 milliamp drop out sequence
such that the transition will not trip the functions on the 6
milliamp detection. Jumpers H42 to H43,and H43 1o H44 are
used to provide the proper decoding routing from the PROM
{refer to the schematic diagram for correct placement).

Selector switch, SW4¢ allows the operator to be able to
select "REMOTE PTT or NORMAL/RX1" from the front
panel when selector switch SW5 ig in the "TEST" position.
The function "C-G/RX2" is always selectable independent of
switch SWS3,

OPTIONS
METERING{S3ME02)
Option S3MEO2 adds ametering panel (19B234871P101)

to the remote panel, and 2 metering hamess to the radio station,
Manual L.BI-31983 covers this option.



LBi-31851

TABLE 2 - DC CONTROL CURRENTS AND FUNCTIONS

FUNCTION CONTROL CURRENT IN MILLIAMPS

1 FREQ TX -11 6 25 0 +6 +11

1 FREQRX RECEIVE TRANSMIT
2FREQTX

2FREQRX RX-F2 RX-Fi TX-F1 TX-F2
2FREQTX SCAN

2 FREQRX

WITH SCAN RX-F2 RX-F1 TX-F1 TX-F2
1FREQTX CG RECEIVE TRANSMIT

1 FREQRX DISABLE | WITHCG

WITH CHANNEL

GUARD DISABLE

2FREQTX

2FREQRX RX-F2 RX-F2 RX-F1 RX-F1

WITH CHANNEL CcG WITH cG | WITH TX-F1 TX-F2
GUARD DISABLE | CG DISABLE CG

DISABLE

REPEATER REPEATER RECEIVE TRANSMIT
DISABLE DISABLE

REPEATER REPEATER

DISABLE & DISABLE | REPEATER |CG RECEIVE TRANSMIT
CHANNEL &CG DISABLE | DISABLE WITH

GUARD DISABLE CcG

DISABLE

1 FREQTX RX-F1

2 SEPARATE & TRASMIT
RECEIVERS RX-F2 RX-F1 RX-F2

(AUX RX)

2FREQ TX RX-F1

2 SEPARATE &

RECEIVERS RX-F2 RX-F1 RX-F2 TX-F1 TX-F2
(AUX RX)
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SQUELCH OPERATED RELAY(S35uU01)

Option 835U01 adds a SOR kit (19B234871P102} to the
remote panel.

When an incoming signal causes the receiver ©
unsquelch, a positive voltage appears on the RUS line and
forward biases diode D3. This positive voltage appears on the
base of Q1 turning iton. When Q1 conducts LED D2 is turned
onandrelay K1 isenergized. Diode D1 isconnected acrossthe
relay coil for spike suppression.

NOTE
In radios equipped with ChannelGuard, the RUS switch
will operate only when an “on frequency” signal with the
correct Channel Guard tone is applied to the receiver

BATTERY STANDBY ALARM TONE (S3BC02)

S3BCO2 adds a BSAT Kit (19B234871P103) to the re-
mote panel.

The battery alarm periodically warns the operator at the
remote controller that the AC power has been interrupted and
that the station is operating off a DC voltage source.

In the event AC power is interrupted from the station, a
fow is applied to the base of Q5 turning it on. With QS turned
on, Q6 is on and Q7 if off. Integrated circnit U2 acts as a
1200Hz oscillator and applies the tone to bandpass filter U3.
The signal is filtered by U3 and associated circuitry and then
coupled to the audio stage on the remote/repeater main board.
TimerU1 and associated circuitry providetherepetiionrate of
the tone and is adjustable by R19. The On-Time rate is
adjustable by R22. The tone audio level is also adjustable by
R23.

BSAT and SOR {combined) S35U02

S38U02 adds a BSAT and SOR Kit (19B234871P105) to
the remote panel. Also provides the Battery Standby Alarm
Tone and Squelch Operated Relay functions in one remote

panel,
FOUR WIRE AUDIO (DC) S3TX03

$3TX03 adds a Four Wire Kit (19B234871P106) to the
remote panel. This transformer does HAVE a split winding.

RADIO CONTROLLED BASE STATIONS S38C01-2-4

S$38C01-2-4 adds material to permiione station to control
another station. Manual 1. BI-4723 covers these options.

FIELD MODIFICATIONS

Occasonally it is desired to modify a version of the
198234871 panel in the field.

This section of the manual is to direct your attention to the
availability of J1200.

This connector provides the connections for the optional
control shelf back plane (S3MBO01), however, it has many
additional circuit connections available, Drawing 19B234956
gives information on connections and ordering information on
the mating connector.

You may find that your modification is better suited touse
the back plane, in which case drawing 19B438341 will be of
help.

In using the back plane you may find the Field Application
Module 19D417491G1, and Extender Card 19D417458G1 10
be helpful.

All of these are listed in the Table of Contents of this
manual.

E & M OPERATION

A field modification 10 permit transmitter keying over
carrier or MUX is made as follows:

NOTE
No jumpers are to be installed for H66, H67, H6], HE69,
H70 or H71.

1. Remove the opto-couplers U7, U8, and U9.

2. Connect a lead from the junction of R81 and C40 0
TB1201-1. The junction was the output of the 6 mil-
liamp opto-coupler U7.

3 Have the microwave ground TB1201-1 when the trans-
mitter is 1o be keyed.

4. Open the audio from the microwave and insert a 7 dB
pad so that the audio arrives at the panel at § dBm.

5. Open the audio from the panel and insert 2 16dB pad so
that the audio can leave our panel at 0 dBm and arrive
at the microwave at the required -16 dBm.

CO-LOCATED STATION AND VOTER

If the base station, voting selector and RKP panel are co-
located at the remote site, two (2) phone line pairs are normally
required to disable the RKP panel from repeating the voted
audio. The same function may be provided with only one (1)
pair by wiring J1201-7 on the Control Shelf to TB2502-8 (TX-
DISABLE) on the RKP panel.

When a Repeater disable function is initiated at the Re-
mote Control Unit, the disable signal is sent to the station and
the siation decodes the signal and applies ground to0 J1201-7/
TB2502-8. The RKP in-turn disables the keying function to
the station.

8
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A DISCUSSION ON "TELEPHONE LINES™

GENERAL

This discussion covers "telephone lines” that are com-~
monly used between GE remote control units and remotely
controlled GE base stations. While specifically directed to
systems that use tone signalling, it will also be helpful in
connection with systems that use direct current (DC) sig-
nalling.

Characteristics of these "voice grade” lines and their
application to Land Mobile communications systems will be
covered. This discussion refers to frequency response only to
the point where it affects tone signalling, It does notcover total
audio frequency response as related to audio quality.

SIMPLE LINES

In a number of cases the radio user will provide wires
within his building or his complex of buildings. In these cases
he will have much more freedom in the levels that he may use.
Normally these are short and involve very little loss.

TYPES OF VOICE GRADE TELEPHONE LINES

These lines are normally obtained from acommunications
common carrier ("phone company” for our purposes here).
When you ask for a voice grade (as contrasted to a "data line”)
telephone line you do not know what type of line you will get
from the phone company. Worse than that, they may supply
one type first and later change it to another type without telling
you or the user. You can expect one of these:

1. Wire lines with no amplifier
2. Wire lines with amplifiers added to compensate loss
3. Facilities derived from carrier (multiplex)

These three types of lines are different and each must be
treated differently. In large systems you may end up with all
three types of lines. In long haul applications you may end up
with two or three of these types of lines in tandem (tied together
end-to-end).

The first type is WIRE LINE WITH NO AMPLIFIERS.
These are the same lines that you have been using for years to
control DC systems. These are the easiest to work with since
they include no problem causing electronic equipment. These
are usable on tone systems, we just don't apply DC current to
them. You will find these lines in less populated areas where
the phone company has not yet gone to carrier systems.

These lines have a fixed amount of loss which varies with
frequency, temperature, deterioration of splices, and from
moisture getting into the cables. When thesecables getold, the
phone company sometimes applies DC current to improve the
joints and lower the lines loss.

You are normally allowed to apply +10 dBm test tone to
these lines. These lines do not normally include any type of
voice limiters.

The second type of line is a WIRE LINE WITH AMPLI-
FIERS. These lines are normally supplied when the loss of
available lines is too high. An amplifier or several amplifiers
are added to the line to make up for the loss.

One commonly used amplifier is the E-6 repeater. This
amplifier will pass DC current and they have been used on DC
lines for years. These amplifiers include limiters which start
limiting at somewhere around 0 dBm input to the amplifier.
The limiters do not cause any real problems on DC systems
since only the voice peaks are clipped. However, special care
maust be used when you apply them to tone remote control
systems.

Each amplifier can be adjusted for up to 12 dB of gain. If
the loss the phone company is making up is more than 12 dB,
one or more amplifiers are added. The amplifier(s) may be
placed at any point in the line.

The third type of telephone line is a DERIVED FACIL-
ITY using carrier equipment. Sine thisis the mostcomplicated
we have to apply much more care when connecting our radio
equipment. You will be getting this type of line more often in
the future,

The phone company supplies you two wires at each end of
the circuit. Each two wire end goes to some point in the circuit
where it is converted to a four wire circuit and connnected to
the carrier equipment. Of course, you can order a four wire
circuit if that is what you desire. Atthe other end itistaken out
of the carrier equipment and converted back to the two wire.
The carrier equipment has a transmit path and a receive path.
The gain is adjustable each way.

The phone company wants to see a maximum three second
level of 13 dBm at the carrier equipment as measured on a
modified Western Electric 3-type noise measuring set. The
telephone equipment will limit the audio if the signal is above
-13 dBm at the carrier input. This does not mean that the
maximum you can putinto the two wireend is-13 dBm. If your
equipment is a good distance from the carrier equipment, you
will have some line loss. If the loss is 5 dB, for instance, then
you could putin -8 dBm into the two wire end. Therefore, you
will have to ask the phone company in each case what level you
are allowed to putinto the two wire end. If the phone company
checks and finds that you are putting too much audio into the
carrier equipment they will put 2 pad into the circuit to cut the
audio down.

‘When you ask the phone company what level you can put
into the line they will either give the level to you in Volume
Units (VU) or testtone. VUis average voice whichi:s generally
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considered to be 10 dB below test tone. Test tone is 1004 or
1000 Hz tone used to line up the circuit. Test tone is normally
given in dBm. ¥ your aren’t careful you and phone company
man will be tatking 10 dB apart. Ifthe phoneman saysthe limit
is 0 VU, use +10 dBm for your linenp.

The two wire ends of these lines are normally designed to
work with 600 ohms impedance in and out. The transmit and
receive carrier equipment gains are set up for 600 ohm termi-
nations. If the line to the carrier equipment is fairly long, the
impedance at which you feed the two wire end is not very
critical. But, if the two wire end is close to the carrier
equipment then the impedance is critical. If your impedance is
not 600 ohms you can cause the gain of the carrier equipment
to go up or down. In come cases you will get feedback
{oscillations) from the receive path to the transmit path. A
common problem which causes oscillation in the carrier equip-
ment is gain change, whether from misadjustment or other
reasons.

American Telephone and Telegraph Company has pub-
lished a reference Voice Grade Lines entitled, “Private Line
Interconnections, Voice Applications” (Publication Number
43201). Itcovers several typesof private ine interfaces. There
is no publication that covers radio control alone. There are
several parameters given which are important 10 us.

The 1000 Hz loss design objective is 0to 10dB. Ifyoudo
not specify the loss you will get a loss of 10dB at 1000 Hz in
most cases. The phone company allows itself a SHORT-
TERM flutuation of +/- 3 dB and a LONG-TERM variation of
+/-4 dB. If a 10 dB loss line at 1000 Hz is specified, you can
expect up to 14 dB loss and the phone company would stili be
within their design limits.

The loss between 500 and 2500 can be +2 dB and -8 dB
relative to 1000 Hz loss. Note that the phone man may referto
this as -2 and +8 in his way of talking. The loss between 300
and 3000 Hzcanbe +3dB t0-12 dB relative to the 1000 Hz loss.
This says that if you have a line with 10 dB of loss at 1000 Hz
you can expect as much as 18 dB of loss at 2500 Hz and 22 dB
of loss at 3000 Hz. Youmustalsoadd the+/-4 dB of long-term
variaiton to this.

The noise of this type of line is measured at each end with
a Western Electric 3-type noise meter. The allowable level of
a line from 0 to 50 miles is 31 dBmnC and for a line from 51 to
100 miles is 34 dBrnC. X you do not have this type meter, use
an AC VTVM. I you get a noise reading of -50 dBm or less,
generally this is considered an acceptable circuit.

TONE REMOTE CONTROLLED SYSTEMS

As contrasted with DC systems, where audio level setting
was not as critical, it is important that levels be set properly.
Failing to do so results in the control function not working

properly. Forexample, you put the system inand after the user
has a little experience he finds that he is not always picking up
the function he selected. Then you will have a hard time
pinning down the problems. A little extra time spent at the
installation will save many problems in the end,

Qur equipment is designed so that the tone sequence
consists of either two or three parts. The first part is the
SECUR-IT tone (2175 Hz) which issent at the highest level for
approximately 125 milliseconds. This is followed by the
function tone which is sent at a level 10 dB lower for approxi-
mately 40 ms. In the case of a transmit function, the function
tone if followed by 2175 Hz at a level 30 dB down from the
SECUR-IT burst (therefore, it is 20 dB down from the function
tone burst). This tone continues for the duration of the transmit
function. The average voice (0 VU) is sent at the same level as
the function tone, therefore, the test tone for the voice is sent
at the same level as the SECUR-IT tone.

SECUR-IT tone must arrive at the base station at no less
than -20 dBm. The transmit hold tone must arrive at the base
station atnoless than -50 dBm. The testtone for the voice must
arrive at the base station at no less than -20 dBm. Therefore,
you can see that the Hmits of system operation is usually
established by only three things:

1. The maximum level at 2175 Hz that the phone company
will allow you to send from the most distant pointin the
system. Normally this will not be higherthan 0dBm. In
some cases it may even be less, or on rare occasions it
may be +5 or +10 dBm.

2. The loss of the circuit at 2175 Hz. Do not forget the
long-term variation of up to 4 dB more.

3. The requirement that the SECUR-IT burst must arrive
at the base station at no Iess than -20 dBm.

Normally most systems will not crowd these Hmits.
However, if you come up a few dB short you can consider
adding C-1 conditioning {for more money, of course). Resist
the natural desire to just turn up the tone sending level because
that will cause improper operation. When you increase the
level, the SECUR-IT tone burst wiil go into limiting in the
phone company equipment. The limited tone causes the
SECUR-IT tone filter in the base station to ring and thereby
pickupordropout functions which you did not select. NEVER
allow the SECUR-IT tone to be in limiting.

There is an easy way to check and see if the SECUR-IT
tone is in limiting. With the phone lines connected to the
equipment at both ends connect an AC VTVM across the
phone line at the base station. Arrange to send a burst of
SECUR-IT tonelong enough to measure the incoming levelon
the AC VIVM. Then arrange o send a burst of 1950 Hz
function tone long enough tomeasure the incoming levelonthe
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AC VTVM. If the 1950 Hz tone does not arrive 10dB (3/- 1
dB) less than the SECUR-IT then the SECUR-IT is in limiting,
You will have to lower the sending level at the remote control-
Ter until you are below Hmiting.

If the audio is high enough to cause the telephone equip-
ment to go into limiting it wilt cause amplitude distortion. On
a high loss line the amplitude distortion will cause the HOLD
tone (2175 Hz) to vary and the ransmitter to dropout. Thiscan
be checked by monitoring the test point specified. If the level
is below the amount indicated the transmitter will unkey from
time to time.

On tone controlied remote systems you must be very
careful when connecting two telephone lines in tandem. For
instance, if you have a base station and tworemotes. Youorder
a phone line to connect the station to the first remote and a
second line to connect the second remote fo the first remote.
The loss of each line isnow added together and the tones from
the second remote may not operate the base station. You can
either specify a low loss on each line or run each line directly
to the base station. You should check with the phone company
and see which approach is the least expensive over a period of
time, i.e. An analysis of non-recurring COSts versus reciuring
costs over the expected length of time the circuit will be used.

VOTING SYSTEM CONSIDERATIONS

The voting system has one problem that the tone remote
system does nothave. That is, we put continuous 1950 Hz tone
on the line when the receiver is squelched. The SECUR-IT
tone, by contrast, is a short burst and can be sent higher than the
1950 Hz continuous tone.

Onething toremember is that the 1950 Hz tone mustarrive
at the voting selector at not less than -30 dBm. For instance, if
you order a voice grade line and don't specify the loss you
normally get a line with 10 dB of loss at 1000 Hz. The 1950
Hzloss will normally be 8 dB more thanat 1000 Hz. By adding
the 4 dB long-term variation the worstcase 1950 Hz loss would
be 22 dB. X then follows that you cannot send any lower than
-8 dBm. If the phone company will not allow vou to send
continuous tone as high as -8 dBm, then you will have to ask
for a lower loss circuit or add C-1 conditioning.

‘When ordering phone lines for a voting system, if pos-
sible, you should get all lines of the same type with the same
amount of loss in each. The voter includes the telephone line
characteristics in its selection of the best signal. If is improper
system design to have the received signal selection biased by
a "poorer” telephone circuit. Many phone companies will add
pads o build out the lines. If youask when the lines are ordered
it should not cause any problem to build them all out to have the
same loss.
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ORDERING VOICE GRADE TELEPHONE LINES

If you order a standard voice grade circuit and do not specify
the loss, you will normally get the following:

1.  Lossat 1000 Hz: Sto 10 dB; normally 10dB
2. Long-term variation: 4/-4dB

3. Amplitude distortion (frequency response)
Referenced to 1000 Hz: + = more loss
300103000 Hz: -310+12dB

500 w0 2500 Hz: 210 +8dB

Noise: 31 dBmC maximum

Frequency translation error: +/- S Hz
Normal impedance: 600 ohms

Maximum permitted signal into the line:

-6 dBm to -13 dBm inband three second average

Mo s

(the level arriving at the carrier equipment cannot be
more than -13 dBm)

By addiing C-1 conditioning you change the loss to:
Amplitude distortion (freguency response)
References to 1000 Hz; + = more loss
300102700 Hz: 2t0+6dB
1000 t0 2400 Hz: -1t0+3 dB

One added advantage to C-1 conditioning is that the voice
quality will be improved, by boosting the high frequency
components.

ORDERING INFORMATION TO BE PROVIDED TO
THE PHONE COMPANY

1. Type circait:

Voice grade, 2 wire termination, for radio conirol, and
{tone remote system - sendfreceive) (voting system -
receive only)

2, DC continuity not required
3.  Impedance: 600 ohms+/-20%
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4. Loss:
Tone remote system

We send 125 ms of 2175 Hz tone and it must arrive at
the base station at no less than -20 dBm including long-
term variation, Average voiceis 10 dB below the 2175
Hz tone burst.

Voting system

We send continuous 1950 Hz tone when the receiver is
squelched and it must arrive at the voting selector at no
less than -30 dBm including the long-~term variation.

5 C-1 conditioning if necessary. (If two phone lines are
to be tied in tandem it is usually proper to specify C-1
conditioning. |

6.  If more than one phone line is 1o be used, you should
provide a block diagram showing locations and type of

INSTALLATION
MOUNTING

If the 19B234871P21-29 panel is purchased as a partof &
station combination it will already be installed in the station.
Otherwise it will be necessary to install it in the station frame
using Hardware Kit PL19A139326G 1 asshown on application
assembly drawing 19D417483P28 included in this manoal.
Note that the ground strap is the ground connection to the metal
frame of the control panel, and that it must be in place for
lighting protection on the control lines.

CONNECTING THE PHONE LINES (S)

Two Wire Operation

Connectthe pair to TB1201-3 and ~4. If theremote control
unit at the other end is an RCIN1000, use J3-3 (red) and 4
(green). Refer to Table 3 and Methods 1 and 2 in this section
for examples. NOTE THAT IT IS NECESSARY TO MAIN-

Squipment to be used. TAIN POLARITY ON THE METALLIC PAIR.
TABLE 3 INSTALLATION METHODS
ADVANTAGES OR DISAD-
METHOD DESCRIPTION PROCEDURE VANTAGES
1 Single metallic pair (the control currents | a.  Connect the metallic pair to | Economical: dependable where
are simplexed to line, a two wire cable is TB1201-3 and 4. earth ground currents may be large
required). b. Jumper H66 to H67, and or good earth grounds cannot be
H69 to H70. obtained. The keying clicks will
be heard on paralleled remotes.

2% Single metallic pair (the control currents | a.  Connect the metallic pairto | Economical: minimizes keying
are simplexed line to earth ground, a two TB1201-3 and -4. clicks in paralleled remotes but
wire cable is required). b. Jumper H66 to H69, and large ground currents may resultin

H67 10 Hé6. interference with control function
¢. Connect TB1201-6 to earth | if located near sub-stations.
ground.

3 One voice grade circuit for bi-directional | a.  Connect audio pair to Provides excellent performance
audio and the other a metallic pair for TB1201-3 and 4. by elirinating keying clicks and
control voltages. b. Remove jumpers to H66, | providing no path for ground loop

H67, H69 and H70. currents, but requires two pair,
c. Connect control metallic
pair to TB1201-1 and -6.

4 Single metallic pair for transmit audio | a. Connect the transmit Provides full duplex operation in
and control currents simplexed line to metallic pair to TB1201-2 | which the remote can operate in
line. Single voice grade circuit for re- and -5. receive and transmit simultane-
ceive andio (a four wire cable is re-[ b. Jumper H67 to H68 and ously, but requires two pair,
quired). : H70 o H71.

c. Connect the receive audio
circuit to TB1202-3 and -4.

*#1t is suggested that Method 2 be used only as a last resort.

19




LBI-31851

SUPPORT &
19B238104P1

THD. FORMING SCREW
19B201074P305 ﬁ\_x
MOUNTS SUPPORT

72( 6.17 ﬁ B~32X5/8 LG. SCREW .
[ 8 NUT =
gt ¥ & Lwasner 2 HARNESS
4 PLACES 19C320811 \
S T S P N O TS S S
SLIDE L2/ l
19C336811P1 A\TE STRAP | H+ b+ttt
g 2 PLACES A\ 19J706152P2
/ SPRING
++++++++++i~++++++@+++++EN: ;%ﬁg&gsmﬂ
19B201109P9 |
3.50 3.69 2 PLACES & ‘
e 10,50 1 19 | PER SPRING : ’L!__[/
- J1204/P4 _/ / =1 n
J1203/P3 THD FORMING SCREW
SECTION A-A J1202/P2 SECTION B-B 198201074P305
(WITH CONTROL PANEL REMOVED) J1201/P1 # 6 L'WASHER
5.50 , EACH SIDE OF
] : TERMINAL
7 . !i - + ¥ F FE TETE +
] = e T
o ) ( T F © o
A .—ZCONTROL PANELS_ A r \L 3 CABLE
198234871 N ] L] | 19a14932761 B
o) o ooty o @)
- ! : tedt ek D ta & . : ]l
; ?’-’5‘"”“'“ TW E SR S A S SV SN 1 =SS O S 2
et
— # 6-32X1/4 LG. SCRFW
6 L'WASHER
HARNESS A\ Each siDE OF
19C330811 A RTNAL CONTROL PANEL
NOTES;
A\ PART OF HARDWARE KIT
PL19A149326G1
Qsoaries, sh. 28, v, 5) 2\ STAKE FOUR SCREWS SECURING
SLDES TO 19E5011471 FRAME.
ASSEMBLY DRAWING
19D417483P28

L
20




LBI-31851

114-24

i

P-102181

e-logiaL

’ o)
mT 8-10218..

(VL

nh&b H

- _;&N_m.r
0
W g~10218.l
M 12H
89H
10
2-10218.1

JHIM HNOd TTYNOLLLO

ANV NOLLVLS 62-12d128p 28] divd JIVLIN FTONIS
: 1 QOHLAW

3

&

JUIM HNOS TYNOLLLO

o

LNIHUND-HO JOVLIOA §0d
LNFHHNI+HOL JOVII0A 93N

LNIHHND ~ HO4 A9VLT0A 93N
LANIYHND 4 HOA AWINOA S04

OH

)

e~gf

OOOINDY

21



2112-2d

p~102iaL

69H

M 99H

I

g~102iaL 2~

AHIM HNC TYNOLLLO

w o-10218L 9  INSUNND~ N4 FOVCI0A S0d
cué> LN3HUNO+504 3OVE10A 83N
Ol
M
L9H ENIYHND ~ HO- FOVLI0A 93N
l T IN3HHND + 504 30MLION SO
I5i9ziaL +
Q.
§-10218L et
w 1M ™ on m
89H 8 W
0O
210218 g~gr

LBI-31851

JUIM UNGd TTVNOLLLO

ANNOYY HIMY3
13NV NOLLYLS E2-12d1L8reaes| Wivd 217 VLIN 3NONIS OOOINDY
2 CUOHLIN



LBi-31851

3
ul
2 N VOV N‘(L
) W. r T~y ._ulllllll....;).
£
= 1§ m =
W x 1* f lw ] ~
- o = | 8& ‘o e lg | g
g 3 = EY . 5o z Oz
5 2 I =0—e |
& | j = _
a . j i
- P~ < i !
© z ol w3 |} —
- s g ¢ T ¥
(o] : 5 ii
2 & 8 g0 IS s 8 N5
@ m B

Q

METHOD 3
METALLKC CONTROL. PAIR
AUDIO PAIR

<
3-2
0O
J3~8

dJ
434

£l
E

¢
C

RCNIO00
+
OPTIONAL FOUR WIRE

POS VOLTAGE FOR + CURRENT
NEG VOLTAGE FOR ~CURRENT
Fo
FOQ

W VLA

@

23



e

METHOD 4
RCNIOOO FULL DUPLEX
METALLIC TRANSMIT PAIR
RECEIVE PAIR
J3~3
g H8
3 HIO
g 434
J3-1
L ¢ Q
POS VOLTAGE FOR + CURRENT
NEG VOLTAGE FOR ~CURRENT

N
POS VOLTAGE FOR ~CURRENT

H7
EG VOLYAGE FOR+CURRENT %HQ 136 .
o)

OPTIONAL FOUR WIRE

-+ 3

J3-8

19823487IR21-29 STATION PANEL

OPTIONAL FOUR WIRE

TBI20l-2
A

_

&

TBIZgF i

=,

67
H70
TBI206
O

4

TBIZO3

S

TBI201-4

RC~7114

e i

To
TRANSMITTER

[ I
TO

RECEIVER

legie-1g1




Fe

Four Wire Operation
Refer to Table 3 and Method 4 in this section. NOTE

THAT IT IS NECESSARY TOMAINTAINPOLARITY ON
THE METALLIC PAIR.

Connect the transmit pair (which modulates the transmit-
ter) to TB1201-2 and -5. If the remote control unit at the other
end is an RCN 1000, use J3-3 (red) and -4 (green).

Connect the receive pair (which listens to the receiver) to
TB1201-3 and -4. If the remote control unit at the other end is
an RCN 1000, use J3-2 (black) and -5 {yellow).

MAINTENANCE
GENERAL

This station panel is designed for minimal maintenance
and requires no special fixtures or test equipment in the event
thatit must be serviced in the field. To gain access tothe panel,
open the station cabinet and the receiver/fexciter door. The
panel can then be pulled forward with its handle to limit
allowed by the pawl catch. Should youdesire toremove it from
the station, it will be necessary 10: release the pawl caich,
remove the connecting plugs, and remove the ground strap
which is mechanically fastened to the rear of the cabinet. If
power is to be applied to the panel be sure that you refer to the
schematic diagram for the proper terminals (J1203-3 is the
13.8 Vdc INPUT and 112304-1 is the GROUND). If the
printed circuit board isto be removed from the mounting plate,
disconnect the harnessses that are connected to the faceplate
and remove the six screws. Refer to the Troubleshooting
Procedure (see Table of Contents) when further informationon
component fuctionality is desired.

‘When the panel is instalied in the station cabinet again, be
sure to attach the ground strapfretainer. If left un-
grounded, the operator could be exposed to a serious
shock hazard in the event of a ghtning strike 10 the line
poris on TB1201-1 thru 6.

DISCUSSION ON ALIGNMENT OF DC STATION
PANELS

Although audio levels should be considered on a system
basis, it is appropriate to set levels on the remote controller by
itself, and the station panel by itself, (both with reference to the
levels required by the transmission path) and then connect the
controller and station to the transmission path.

LBI-31851

This is done because the transmission path (if it is com-
posed of more than a simple wireline pair) isusually setup with
a "test tone” and it is customary that the "average voice” level
is defined as being a certain number of decibels below the test
tone level. The test tone is normally the maximum level that
can be sent through the path either without clipping or set by
regulation. Although there is no definite agreement as 10 what
the difference in level between test tone and average voice is,
we will use 10 dB in our discussion here. Should you desireto
use another number you can adjust this discussion to that
number.

ADJUSTMENT PROCEDURE

In order to align your remote controller and station panel
properly, it will be necessary that you have some information
about the transmission path. You should know or measure: its
loss at 1000 Hz; its test tone or maximum level; and its average
voice level (if defined).

This will enable you to determine the levels necessary to
enter and Jeave the path at each end, and thereby the levels to
adjust your remote controller and station panel.

Set Up Panel {line to transmitter)

1.  Feed 1000 Hz {600 ohms) into panel input (TB1201-3&
-4, or -2 & -5 if four wire) at the test tone received level.

2. Preset TRANSMIT LINE INPUT (R85) to maximum.

3. Apply an audic volmeter to the panel output. High to
J1203-7 and low to J1203-11. Panel outputconnectedto
ransmitter.

4. Place SW4 in REM PTT position.

5.  Adjust REMOTE TRANSMIT LEVEL (R45) for 100
millivolts.

6. Preset R85 to minimum.

7. Increase R85 until the meterreads 79 millivolts (areduc-
tionof 2dB.). Incase of DC panelsbeforeRev. G use 50
millivolts (a reduction of 6 dB.).

8. AdjustR45 1o set 3.0 kHz deviation. Note audio voltme-
ter (J1203-7 to -11) reading.

9. Increase R45 so that meter reading doubles (6 dB).
10. Return SW4 to the NORMAL position.

11. Set LOCAL TX MOD LEVEL (R46) for 3 kHz peaks
when speaking into local microphone.



LB}-31851

Set Up Panel (receiver fo fing)

12. ReceiveaRFsignal from a signal generator with 3.0k Hz
of 1000 Hz deviation.

13. Terminate paneloutput (TB1201-3 & 4) witha 600 chm
resistor.

14. Set RECEIVE LINE OUT (R30) for the test tone level
across the resistor.

migr i

15. Applyal000Hztoneat(.1 Vrmstothelocal michiinput
P3-2 with ground o P3-1.

16. PlaceICOM/NORMAI/TEST switch SW3inthe ICOM
position.

17. Key local microphone (or connect P3-3 10 ground).

18. Set LOCAL MIC TO LINE (R44) for the test tone level
across the resistor in step 13.

19. Remove keying and return SWS to NORMAL.

Set Up Panel (repeater)

20. ReceiveaRFsignal from asignal generator with 3.0kHz
of 1000 Hz deviation.

21. Adjust REPEATER AUDIO LEVEL (R108) for a 3.0
kHz deviation on the transmitter.

Special Condition For MUX Or Carri

Refer to the E and M Operation section of this manual.
There you will find that it suggests:

1.  Opentheaundic from the microwave and inserta 7 dB pad
so that the audio arrives at the panel at 0 dBm.

2.  Openthe audio from the panel and insert a 16 dB pad so
that the audio can leave our panel at 0 dBm and arrive at
the microwave at the required -16 dBm.

FACTORY ADJUSTMENT

The High Pass Filter Cutoff adjustment, R3, has been
adjusted and sealed in the factory and will normally notrequire
any further adjustment. Should parts replacement or adjust-
ment by accident require that it be adjusted, the procedure is
given below.

1.  Discount the receiver from J1203-8.

2.  Apply a 1000 Hz tone at 1 Vrms to J1203-8.

3. Terminate TB1201-3 and -4 with a 600 ohm resistor.

4. Place the Rem PTT/Rx Normal/CG switch in the CG
position.

5.  Connect a jumper from H28 to TPS {(ground).

6. Connect an andio voltmeter across the 600 ohm resistor
and calibrate it such that the level is 0 4B reference.

7. Change the tone from 1000 Hz to 300 Hz at the same
ievel.

8.  Adjust R3 for a meter reading of 10.4 dB higher.
9.  Retumn switch to RX Normal, and remove jumper.

i0. Reconnect the receiver to J1203-8.
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TROUBLESHOOTING PROCEDURES

PROBLEM PROCEDURE

No repeat audio from VOL/SQ HI" J1230-810 "TX | 1. Check the setting of R108 which may be misadjusted (the
AUDIO HY” on J1203-7. setting is low).

2. Check UlCA. Pin 13 should be at 10V dc when the "RUS” port
on J1204-11 is in unsquelched mode. Pins 1 and 2 should be at
5 Vdc with the presence of the repeater audioc on them.

3. The "REP AUDIO MUTE" port on J1200-11 should be at 10
Vdc

4. ‘The "LOCAL PTT" port on J1201-4 must be high (at least 9.5
vde).

S. The audio filtering amplifiers consisting of UlA (205 Hz
notch}, UiB (Stage 1 High Pass), U1D (Stage 2 High Pass)yand
U1C (Stage 3 high pass) must have their respective outputs at
§ Vdc with the presence of repeater audio.

6. Onunits that use the “TONE SWITCH" option on J 1200-9 this
should be at 0.8 Vdc or less in order to enable the "RUS" line.

Noaudio from “LOCAL AUDIOHI"onP3-2t0"TX | 1. CheckU10B. Pin 5 should be be at 10 Vdc when the "LOCAL
AUDIO HI" on P3-2 to "TX AUDIO HI" J1203-7. PTT" porton P3-3islow (0.3 Vdc or less). Pins 3 and 4 should
be 5 Vdc with audio from the "LOCAL MIC HI" portriding on
the DC level.

2. The positive side of capacitor C50 should be at 10 Vdc without
any audio from the local mic and will drop to notlessthan 5 Vdc
with full audio from the "LOCAIL MIC HI" port.

3. Checkthe setting of R46 which may be misadjusted (the setting
is too fow).

4, The summing amplifier, USA should have its output on pin 1
at 5 Vdc with the local audio riding on it.

No audio from "VOL/SQ HI” J1203-8 to "LINE” 1. Checkthesetting of R30 which may be misadjusted (the setting
across TB1201-3 or TB1201-4. is o low).

2. Check U10A pin 13 should be at 10 Vdc when "RUS" porton
J1204-11 is in the unsquelched mode. Pins 1 and 2 should be
at § Vdc with repeater audio riding on the DC level.

3. The combiner amplifier, U5B would have its ontput at 5 Vdc
with the repeater audio riding on it.

4. Theoutput amplifier, U6 should have its output at 5 Vdc when
transistor Q9 isoff. The audio level on the output pin 5 should
be set to 2.0 Vrms in order to drive the line at 0 dBm, when
terminated into 600 ohms.

27
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PROCEDURE

PROBLEM

No audic from “LOCAL MIC HI" on P3-2 to the
“LINE" ports on TB1201-3 and 4.

Check the setting of R44 which may be misadjusted (the
setting is too low).

The combiner amplifier, USB should have its outputat 5 Vdc
with the local audio riding on it

The outputamplifier, U6 should have itscutput at S Vdc when
transistor Q9 is off because transistor Q10 is on due to the
local PTT. The audio level on the output pin 5 should be set
at 2.0 Vrms which will drive the line at ¢ dBm when termi-
nated into 600 ohms. The jumper between H26 and H27 is
removed for full duplex operation thus the output amplifieris
enabled all the time.

No audio from the "LINE" portson TB1201-3 and 4
to "TX AUDIO HI" on J1203-7, or when in a four
wire configuration, no audio from the "LINE" ports
on TB 1201-2 and 510 "TX AUDIOHI" on J1203-7.

Check the setting of R45 which may be misadjusted (the
setting is too low).

Check U10D. Pin 12 should be 10 Vdc when the Remote PTT
decoding NOR gateU12Dishighonpin 11and theLocal PTT
input on P3-3 is high (at least 9.5 Vdc). Test Point, TP can
be grounded which will simulate a Remote PTT. Pins 10 and
11 of U10D should be at S Vdc with the line audio riding on
top of them.

The combiner/output amplifier, USA should have its output
on pin 1 at 5 Vdc with the line audio riding on top of it.

Check the setting of R85 which may be misadjusted (the
setting is too low) which sets the threshold of compression.

The linecompensation amplifier, U2A outputon pin 1 should
be at 5 Vdc with the line audio riding on top of it.

No +10 Vdc on the “EXTERNAL 10 Vdc" ports
71202-1 or J1203-4.

Check the input power source from the repeater on J1203-3
for +13.8 Vdc.

Check the input to the voltage regulator, U22 for atleast 13.8
Ve -20%.

Check the output from the regulator for +10 Vdc.

No +10 Vdc for the internal requirements and on
J1204-10.

Check the input power source from the repeater on J1203-3
for +13.8 Vdc.

Check the inputto the voltage regulator, U23 foratleast+13.8
Vdc, -20%.

Check the output from the regulator for +10 Vdc.
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PROBLEM PROCEDURE

No +5 Vdc for the internal references and logic circuits. | 1. Check the inpat to U24 for +10 Vde.
2. Check the output from the regulator for +5 Vdc.

Not the proper voltage on the "TX OCS CNTRL" at {1.  Check he inputpower source from the repeateron J1203-3 for
J1204-5. +13.8 Vdc.

2.  Thecollector of transistor Q23 will be low (less than 0.3 Vdc)
when the control logic commands the TX OCS CNTRL volt-
age to be off. The collector will be high (at least 8.75 Vdc)
when the output to J1204-5 is high.

3.  Schmitttriggerdelaycircuitcomprised of U9A and U9Disnot
functioning properly. The input on pin 1 of U20A goes low
when the CG circuits decode a PTT. This causes the outputon
pin 6 to go high 20 milliseconds after the input transition,

The “ANT RELAY" on J1201-3 will not pull in the If the TX LED, D37 is illuminated then the output line
transmitter relay. between the panel and the transmitter is open or the antenna
relay is bad. (See the repeater maintenance manual for
details).

it
.

2.  Theoutput from U20F pin 12 should go high (at least 6 Vdc)
when the PTT is activated. This will happen at the same time
that the CG circuits decoder feeds the input on U20B pin 3,
‘When the PTT is released the output on pin 12 will be delayed
on for 20 milliseconds in order to reduce the arcing across the
contacts when the the repeater transmitter shuts off.

3. Check the position of jumper H1, H2, H3 and H4 for proper
placement. (See the schematic diagram for placement chart),

MASTER TIMER U18 will not function properly. 1.  Check the repeater disable jumper H14 to H15,

2. The input trigger to U19B is the falling edge of the RUSGS
which causes a reset to be applied to the input of the master
timer U18. The output from pin 8 should go high (10 Vdc) at
this time and remain high for the entire cycle time. The high
time is controlled by the jumpers on H5-H10 and H16to H17
(refer to schematic for listing).

3. CheckUl7A and U17B. Theinputon pin 1 will go highand
the output on pin 4 should go high which turns on transistor
Q14. When the selector switch, SWS is in the "NORMAL"
position then diode D28 will be forward biased and the PTT
sequence begins,
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PROBLEM

PROCEDURE

DROPOUT TIMER U19 will not function properly.

Check the jumpers H18-H21 for the proper connection.

On the rising edge of RUSOS the timer U19A will trigger
and its output on pin 6 will go high if the clear is low on
pin 3. Thecleariscontrolled by themaster timer vialU17C
pin 10. The output is summed by diode D22 to the drive
transistor Q14, thus holding the PTT function when
switch SW3 is in the "NORMAL" operating position.

"RX MUTE 1" on J1201-2 doesn't work properly.

Jumper H12 to H13 installed for CG equipped radios.

When the "CG DECODE QUTPUT” on J1201-11 goes
low (less than 0.8 Vdc) transistor Q19 turns off and its
collector goes high. This turns on transistor Q20 which
causes the number one receiver to mute. In addition to
this, diode D39 is forwarded biased which causes the
analog gate, U10A to shut off, disabling repeater audio to
the line.

Thedecodingcircuit doesn't work property and doesn't pro-
vide the correct control function.

Check the jumper arrangement according to chart on the
schematic diagram to insure that the proper positions are

.installed.

Check the input level on the incoming lines on TB1201-
1 and TB1201-6 for thecorrectcurrentlevels, Thiscanbe
accomplished by placing an ampere-meter in series with
the Hne.

Check the panel according t0 the corresponding truth
tables which define the outputs from the PROM decoding
driver U16 with respect io testpoints TP2, TP3 &TP4. A
“1" level being +5 Vdc. The open collector driver U153
only inverts these levels.
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TRUTH TABLES
16B234871P21
INPUTS QUTPUTS
NEG 1imA 6mA RX CG RPTR RX X TX RX
DETECT DETECT DETECT MUTE MON DIS SCAN F2 2 F1 Fi
P2 TP3 TP4 08 O7 06 05 04 03 02 01
0 0 0 The PROM U16 is not used in the P21 panel. The only outputs that are used
0 0 1 are the "REMOTE PTT" on J1203-1 and the "RX MUTE 1" on J1201-2. The
0 1 0 remote PTT is activated by the 6 mA detector.
0 1 1
1 0 0
1 ] 1
H 1 0
1 i 1
19B234871P22
INPUTS QUTPUTS
NEG 1imA 6mA RX CG RPTR RX X TX RX
DETECT DETECT DETECT MUTE MON DIS SCAN F2 F2 F1 Fi
TP2 TP3 TP4 08 Q7 06 0s 04 03 0z 01
0 0 0 1 0 0 0 0 0 0 1
0 0 1 1 0 0 0 0 0 1 0
0 1 (4] 0 0 0 0 0 0 0 0
4] 1 1 4] 4] 0 Qg 0 ¢ o 0
i 0 ¢ 0 1 0 0 it 0 0 1
1 0 1 4 0 0 0 O 0 0 0
1 H 0 0 0 0 0 0 0 0 ¢
1 1 1 0 g 0 0 0 0 0 0
19B234871P23
INPUTS ’ QUTPUTS
NEG  1imA 6mA RX <G RPTR RX TX TX RX
DETECT DETECT DETECT | MUTE MON DIS SCAN K2 F2 Fl Fi1
P2 TP3 TP4 08 07 06 05 04 Q3 02 01
4 0 0 1] 14/ 1 0 0 0 0 1
Q 0 1 1 O 1 Q 0 0 1 0
0 1 0 0 0 0 0 0 0 0 0
4] 1 1 1 0 1 0 0 1 0 0
1 0 0 0 1 0 0 0 0 0 0
1 0 1 1 0 0 0 1 0 0 0
1 1 0 0 0 0 0 4 0 0 4
1 1 1 0 0 0 ¢ Y 0 6 0
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QUTLINE DIAGRAM LBI-31851

OUTLINE DIAGRAM

() CIE K ] i 5] A A 1l ©
q 9 _000e soo |] o ouda ;;o © oooasson« k , \ o 0005, Sd0 |- Y
A 4 20 sanal ) v L 1 £l ISWA X 2 I ‘U
I [ 8 ooe - :c s00 N _%p“cea M =) s P ‘ a1 ~
RUNS ON SOLDER SIDE (900~0163, Rev. 1, 10/03/88) ;
DC REMOTE REPEATER BOARD

RUNS ON BOTH SIDES
I RUNS ON COMPONENT SIDE
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ADJUSTMENT LOCATION LBI-31851

REMOTE TRANSMIT LEVEL (R45)
LOCAL TX MODULATION LEVEL (R46)

RECGEIVE LINE OUTPUT (R30)
LOCAL MIC TO LINE (R44) REPEATER AUDIO LEVEL (R108)
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LBI-31851

PRODUCTION CHANGES

Extensive changes have been made to the 19B234871P21-29
station panels by Revision G. 1t is not practical to upgrade these prior
revision panels to Revision G, These panels were covered by mainte-
nance manunal LBI-31851A and it is not the intent to cover them in this

manual.

REVISION H (ECO-45-12)

Change R97 from 470K to 1M (J19/312-0047).

Change R98 from 5.1K to 10K (J19/312-0011).

To make U9 circuit less sensitive to device date codes.

Change R107 from 120K to 100K (J19/312-0003).

Change R168 from 20K to 4.7K (J19/312-0040).

To allow a lower minimum setting on R108 "REPEATER AUDIO LEVEL™

Remove jumper from H62 to H63.

Remove ground from "TX AUDIO LO" (J1203-11) to eliminate possible ground loop path.

REVISION J (EC0-45-16)

To improve frequency response at 300 Hz: ,
Changed R109 from 15K (312-0009H) to 8.2K (312-0036H).
Changed R54 from 100K (312-0003H) to 220K (312-0012H).
Changed RS5 from 3K (312-0023H) to 6.8K (312-0018H).
Changed R56 from 30K (312-1303H) to 75K (312-0055H).
Changed R58 from 33K (312-0014H) to 4.7K (312-0040H).
Changed R2 from 10K (312-0011V) to 150K (311-1503V).

Also removed contact (234-0046) from H26-H27 on P28 and P29 panels.
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SCHEMATIC DIAGRAM

LBI-31851
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SCHEMATIC DIAGRAM LBI-31851
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JUMPER POSITION CHARTS:

WRMEERS PR P22 PRI B4 PRS P26 P YRS M
70 W2 X 3 X X X
TO RI X X
10 84 x X X X X X X X X SEE NOTE 1
70 Ré SEE TAMLE 1
70 N7 X X X X SEE TARLE )
0 A% SEE TAMLE 1
0 N0 x X X X SEE TAME 1
0 K13 X X X SEE WOIT 8
70 K15 X % X x $EE NOTE 2
T0 W17 SEE TAMLE 1
10 K19 SEE TANLE 2
0 K2 X X x 2 SEE TAME 2
70 ¥23 X X x x X X X SEE NOTE 3
10 K25 X x X X x X X X SEE WOTE &
0 N7 X % r X X SEE NOTE &
10 N29 SEE WOTE §
10 ¥} X X x
70 RM% X
10 WIS X
70 %43 x
10 Wb X X x x X
10 Kb x X SEE NOTE 6
10 ket SEE WOTE 7
70 K50 X X X x X X
0 W63 SEE MOTE 11
10 W67 X X X 3 X X X x X SEE MOTE &
0 ¥ SRE NOTE ¢
10 A0 X X X X x X X X X SEE MOTE 4
N 10 X7 SEE WOTE ¢
o4 & DA X X X X b3 X
w, b8 &S X X X X X X X X
Y, 33, & X X X X
2, 35, & 3% X X b 4 X x
D60 X
242 X x x 2 X X X SEEMIELO
S X X
TARE 1 TABLE 2
REPEATER TIMER REPEATER DROMOUT TIMER
N MR 10MIR TEST 1sEC 3sEC )O0SEC
15 30 W6 x X M8 Yo Ml? X
#6 TO N7 Yo R X X
8 0 N9 x X
% 0 N0
neww x X
WOYES 2
1o KEMOVE JUNPER WITH CHAMMEL GUARD DECODE ONLY APFLICATIONS.
2. REMOVE JUMPER TO DISABLE INE REPEATER MASTER & DROBOUT TIMER'S,
. REMOVE JOMPER TO EWAMLE THE YONE SWITCH INRUT.
4o BEMOVE JUMPER WITH & WIRE AUDIO ORPTION.

11, INSTALL JUMPER WHER TX GROXRAD ISOLATION IS NOT NELDED,

LAST REFERENCE DESIGNATORS USED:

83 Qzs ™
D45 Rira TP
H71 864 u24
L1 SwWS

LINE COMPENSATION VALUES

L2 *q *gq *4
R39 Ras R1?7 R14
11.5K 10.2K 10.2K 54.9K

(4155807, Rav, X)

SCHEMATIC DIAGRAM

VOLTAGE MEASUREMENT CHART:

LBI-31851

TEST POQINT FUNCTION LINE DC YOLTAGES LISTED
ACTIVE INACTIVE

*A TX 0SC CONTROL 13.8v ov
;] TX 0SC GONTROL a7V ov
*C REPEATER PTT a4v ov
sD RUS 2.0V ov
oE RUS ov 21V
sF RUS 54V ov
¢! RUS 0.3v 2.4V
*H RUS SEE NOTE 1 ov 0.8V
¢ RUS 2.8V o.6v
*J TONE SWITCH 23V 10.0V
K TONE SWITCH 29V ov
el LOCAL PTT 0.3V 10.0V
*M LOCAL PTT 8.9V ov

UNLESS NOTED, CHART VOLTAGES ARE MEASURED URDER *NO S8IGNAL" CONDITIONS
WITH JUMPERS AND SWITCHES POSITIONED TO REFLECT THE SCHEMATIC.

NOTE 1: THE TONE SWITCH LINE SHOULD ALBO BE AGTIVE AND H22 TO H28
SHOULD BE REMOVED DURING THIS MEASUREMENT,

NOTE 2: THE DC PANEL, PART NO. P24 18 USED FOR THE TP1 THRU TP4
MEASUREMENTS TO ALLOW ALL POSSIBLE CONTROL CURRENTS.

CONTROL LINE DC VOLTAGES LISTED
GURRENT PRESENT TPt TP2 TIPS TP4
+11mA ov ov 5.0V s.0v
+6mA ov av ov s.0v
omA 0.7V ov ov ov
~2.5mA 0.7V 5.0V ov ov
~8mA arv 5.0V av 5.0v
~11mA o.rv 5.0V 8.0V 6.0v
SCHEMATIC JUMPERS
JUMPER POSITIONS SHOWNK ON
SCHEMATICS SHEETS 1 THRU 4
APPLY TO THE RC PANEL PART
NO. P22, IT 18 USING A 3 MINUTE
MASTER TIMER, A 3 SECOND
DROPOUT TIMER, AND NONE OF
THE OPTIONS,
DC REMOTE/REPEATER BOARD
Sheet50f 5
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LBI-31851

PARTS LIST

PEATER BOARD

REMOTE AAD RENOTE/REI
POR LOR234$7IV2L-PRY PANELS

(J13/202~0263 REV. J)
188U 4

PARTS LIST

SYMBOL | GE PART NO. DESCRIPTION
[ JL9/362-5224 Monolithict .22 wf, 50 V.
sid F19/362~0001 Henolithic: L1 ur.

[+

o4 JL8/3682~5473N Monolirhic: .047 uP, 2%,
&

:\sxd JL9/3E2~0011IA Honolivhier 022 w?, 20N,
&7

cs J19/362~00020 Menolithics .1 wF, £2%.
(3] J19/3%0~0012 Tantalum: 1 wP, 25 V.

<10 J18/390~0005 Tantalums 2.2 wP, 35 V.
[ J18/362~0001 Monolithies .1 wr.

€2 J19/362~0015 Memolithic: 56 pf.

[o¢ 5] 319/3%0~0005 Tantalwa: 2.2 W, 35 V¥,
oL4 J19/362~00032 Mosolithics 0105 wF, +2%.
&

cle ¥15/390~0008 Tantalwa: 2.2 u¥, 35 V.
e 3158/362~0002 Monolithic: .47 wP.

(8] J19/370~0019 Ceramic: 18 pf.

c20 I15/362~0015 Monelithies 56 pf.

e I18/362~0002 Movalithic: .47 uf.

c22 ILE/362~0021A Momolithic: .022 uf, 428,
&

>34 JL/360~0008 Electrolytic: 100 w¥F, 16 V.
27 J19/362~0001 Honolithie: .1 wr.

c2e J18/390~0007A Tautalum: 10 wF, 25 V.
gﬁ:u J18/390~000.2 Taxtalum: L1 WP, 28 V.

¢33

m J19/362-0001 Mooolithic: L1 uF,

€35

¢3¢ J19/362-0015 Cermaic: 56 pf.

€37 J13/362-0001 Mewolithie:r .1 uP,

38 J19/362-0006 Hemolithie: .00 wP.

c3s 319/3%0-0012 Taotalum: 1 uf, 25 V.

c40 T19/360-0004 Electrolytie: 10 wr, 16V,
cAY J19/362-0001 Komolithic: .1 w¥,

C42 J19/362-0001 Rlectrolytic: HNou-Polarized, 4 ¥,
c43 J19/362-0009 Momolithia: 047 wP.

G4 T39/36040007 Rlestrolytic: 220 uf, 1€ V.
C4s J19/360-~0002 Blectrolytie: 1 W, SO V.
(214 J19/362+0016 Meomolithic: 100 pf.

€47 J19/330-0010 Tantalums 10 uF, M6V,
(211 J19/360-~0001 Rlectrolytic: 1 uwf, 50 v.
c45 29/360-0015 Electrolytic: 6.8 ur, 8V,
c50 F19/350-0010 Tantaloms 10 W, 16 V.
5L 319/3%0-0022 Tantalum: 1 o¥, 25 V.

52 a19/3%0~2338 Tantalum: 33 W, 16 V.
cs3 22.9/362-0001 Honolithie: .1 wF.

c54 J19/362-0006 Monolithict .OOL wr,

58 JL9/362-0002 Monslithiet .1 wF,

o5é TLY/ 3620006 #onolithie: .001 u¥f,

SYMBOL | GE PART NO. DESCRIPTION
57 J19/362~0001 Monelathics .1 wh.
o5 T19/362~0003 Monelithic: 0L uF.
59 I18/362~0005 Monolithie: .033 uF.
(13 T19/360~0007 Elactrolytic: 220 uf, 1é V.
o861 T19/362~0001 Monolithic: .1 wf,
062 T19/360-0007 Eloctrolytic: 220 uF, 16 V.,
63 T19/362~0015 Manolithic: 56 pf.
064 F18/360~0007 Electrolytic: 220 wP, 18 V.
85 F13/380~0022 Tantalum: 1 u¥, 25 V.
[ JLI/362+0006 Monolithic: 001 wF,
P
68 I18/382-0001 Monolitbies .1 wP.
269 J19/36252240 Monolithic: .22 oF £2%, 50 V.
&7 J19/362~00024 Monolithde: .3 wF £2A.
28 J19/362~0006 Monolithic: .00 uF.
px3
&7y J19/362~0003 Monolithie: .1 wh.
Py
@18 719/380-00104 vanvalum: 10 P, 228, 16 V.
276 J19/360-0018 Eleotrolytics 6.8 wF, 16 V.
77 J19/360-2686 Blactrolytic: 68 wf, 16 V.
e J19/360~0002 Electrolytic: 22 wf, 16 V.
[} T19/380~0012 Tantalum: I u¥, 28 V.
o
281 I19/362-0006 Monolithic: .00L WY,
©82 J18/390~0022 Tantalwm: 1 uF, 25 V.
83 J19/36240006 Monolithis: Q0L WP,
T v e e e DIODEE v om v e s
2;;: . 218120~00028 Bilicon: 1M9L4/iN4ldE,
P3
) J18/110~0006 Teney: 13 Volt; 1M52438.
25 J19/210~0002 Silicen: 1N4003.
;‘2&
v? 325/112~0022 Tenew: 6.8 Volt; INS238/4736.
2] 319/110~0002 Bilicen: AW4003,
» .
pl0 218/210~00018 Silicon: IN9L4/1NAL4B.
viL IL9/110-0012 Silicon: L1NSR1E/INS813.
’,ﬁu I19/130~0002K Silicom: 1N914/1NAL4R.
18 '
b9 I19/220~0002 silicon: 1M4003.
v23
v22 J19/110~00018 Silicon: 1INSLA/1NAL4S.
32
033 319/112-0002 LED:  XCSSSM/EER.
thry
38
039 919/210-0001R Silicon: LNSLA/IHAL4S.
D40 319/210~000) Silicon: 1NIL4/INAL4E.
m 319/120-00011 Bilicon: 1INSLA/1NAL4S.
D42
Déd J19/220-0011 8ilicon: IN5818/)MERLS.
4] J13/110-00010 Bilicons  INSL4/INAIAE,
. v e oa o s CONNECTORS MHD PLUGS & ~ v & w »
;&z " J19/232~1002 Conmeactor: 2 ping; Aim to Molex 22~03~2021.
"4
zim J18/231-1003 Comnector: 3 pins sim to Molex 22-~03~2031.
w0
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LBI-31851

SYMBOL | GE PART NO. DESCRIPTION SYMBOL { GF PART NO. DESCRIPTION
B2 JASF23x-1002 Connector: 2 pins; sim to Molex 27-03-2021. Ri3 319/312-0011V 10K obms #5%, 174 w.
thru
u3% RI4 F15/311~8662¥ 85.5K ohms 1%, 174 w.
HAY 18/ 200-0013 Pagt: B3931-4. Bl JL9/3IL2-QUAGY 470K ohms £3%. 174 w.
H42 I19/231-1003 Conneclor: 3 pins; sim to Molex 22-03-2231. R1G 3187311-8871Y 2.87K ohms 1%, L/4 &.
ihru
HA4 RIT7 $19/311-5232v 52.3K ohms 1%, 174 w.
R4% 21972312002 Comnector: 2 pins; 3im to Molex 22-03-202%. RIS 319/311-78728 78.7X obms £33, 174 %,
thru
use Rl9 219/311-46428 45 4K atms 3%, L/4 v,
EE2 315/231-1002 Connectar: 2 pins: sim to Molex 22-03-2021. B20 319/311-1TRZH 17.8K ohms £1%, 174 w.
and
HE3 R21 319/311-6982% €9.8X ohms %1%, 1/4 w.
b:( 1Y J19/231~2003 Cannector: 3 pins: sim to Nolex 22-D3-2031. R22 J19/3121-0D04H 23.2K onmms 2%, 1/4 w.
thxu
B7L R23 JLYSILL~LT7RZE 17.8X ohms 1%, 374 w.

31972340046 Plug, Sherting: 925250-R  (Used with zbove R24 318/311-1182% 11.8X ohms +1%, 174 w«.
Molex 22-03~20217203% Connectors}.
RZ5 SIDF311-16928 16.9X ohms A1%, 1/4 %.
---------- JACKS ~ -~~~ o~ m === = R2% J29/311-46428 45.4X obms 1%, 1/4 w.
31200 J18723L-1471 Counnectar: 28 pins, Dual Rax, .1% centers. rZ7 JLIZINZ~QALIR 20K ohms #3%, 14 o,
31201 319/231-3109 Connector: 12 pins; sim o Malex 09-28-3522X. RZ2 118/312-00L3Y IX ohms 5%, L74 w.
31202 319/23x-3110 Connector: 12 pins; sim to Molex 99-18-5927. B30 51973520005 Potentiometer: 100K obms, I-Tuxn: 36CIS-OK.
JL20Y J19/232-310% Connector: 12 pins; sim o H¥olex 0S-18~5121. R3L J1%/312-0D038 100K ohms 5%, 1/% w.
thru
J1204 J18/231-3110 Conneckar: 12 pins; sim ke Molex D9-XB-3927. B33
R34 319/311-7500V 750 olms 1%, 1/4 w.
B A I INDUCTQRS - = = = = = = = = =
. R3% 319/311-1473V 147K ohms £1%, 1/4 w.
L J1%/305-0003 Filter Choke: 1 zH; s3im to IHA-10S5,
R36 J19/312-D036Y 8.2K obms £5%, 1/% w.
s em e PLUGS - ~ = - - - > -~~~ 3?7 J19/312~0032V 51X ohms x5%., 1/4 w.
1 318/7121-10€7 Conpector: 2 pins, .158" centers. n3e J137312~AFL4Y 33K ohms #3k, L/4 w.
2% 319/233-0034 Connector: 8 pins, 100" centers. R33 31973112062V 80 .6X ohms 1%, 1/4 w.
3 J19/231-2072 Connector: 4 pins, 158" centers. RAD J1ISF312-0064V 24X ohms 5%, 1/4 w.
4 J19/231-1067 Zonnectar: 2 piax, (136" centers. R4l JI1YSILL-2503V 150% obms #1%, 1/4 w.
5 319/231-3108 Connector: 7 pins, .100” centers. R42 T19/312-13037 30K ohms £3%, 1/4 w.
R43 J19/312~0040V 4.7K ohms £5%, 1l/4 w.
B TRARSISTORS = = = ~ — = = = ~
. R4 J19/352-0005 Potentiometer: 100X ohms, 1-Turn; 36C1I5-DK.
[32 219/180-0003 Silicon, PAPT 2H3226. thry
R46
2 313/180-00Q¢ Bilicon, WPNM: MPSRV93.
thra R47 I18/312~0003R 130K chms +3%, 1/4 w.
o and
R4S
3 J1%/380-0003 8ilicon, PHP: 2M5226.
L. R4% 3319/332-0003V 100X ohms $5%, 1/4 w.
a8 219/130-0008 Bilicon, WPN: MHPSR43.
R32 JLIFIL2-0ULLR 100 chms 5%, 1/4 w.
27 318/180-0009 Bilicon, HPN: UPSEIIR.
RSX J18/312-4003V 130K ohms +35%, 174 w.
Qe 319/180-0008 Silicon, MPN: MPSR42.
Rr52 319/312-0085Y 75K ohms £5%, 1/4 w.
Q% 319/280-000% 8ilicon, NPN: MPS3098.
u}z:u R53 315/312-00038 100X ohms £5%. 1/4 w.
a
R34 J19/312-0012R 220K ohms £5%, 1f4 w.
QL8 318/180-04017 Silicon, ¥PN: ZN3Q353.
RSS 319/312-QQLEY €.8K ohms 5%, 1/4 «.
08 31%/180-0005 Silieon, KBN: ¥PSECs8.
ﬂ;;n RSE 319/312-00558 75K ohms +5%, 174 w.
[+
. R57 J19£312-00238 3X ohms #5%, 1/4 w.
az4 J19/230-000% 8ilican, PHP: 2N5226.
R3S JLY/312-00A0R 4.7X obms 5%, 1/4 w.
225 JLI/LBG-0AAY 8ilicon, NPM: MHPSSURE.
ng R5% J197312-00208 47K ohms 3%, 1/4 w.
Q2
RED J15/312-00%1E 10X ohms 5%, 174 w.
""""" RESISTORS - - ~ - - » ~ ==~ ~ = REL J1¥/332-00158 1IX ohms ¥5%, 1f4 w.
Rl I187312~-0Q12H IOK chms +5%, 1/4 w. :1% JL9/3L2-QQLIV IR ghms #3%, L/4 w.
A2 S19/311~1503V 150K ohms %1%, 174 w. RE2 319/312-Q811V 10K ohm= 458, L/4 s,
R J1%7351-1202 Potentiometer: 2K ohms, I-Turns HMiniature. RE64 J194312-0007V 2.2X ohms 5%, 1/4 w.
L.24 IL9/311-1822R 18.2K ohms £1%, 1/4 w. RES 31%/322-0012E 10K ohms 5%, 14 w.
RS 219/311-8251H B.25K ohms 1%, 1/4 wu. 113 J19/312-0003V 140X ohms +5%, 1/4 w.
thru
b1 SI9/31%-15428 15.4% ohms 14, 174 w. RES
RrR? JXPFILL-52328 52,3K ohms 1%, 1/4 %. 7% 319/212-0058Y €8K ohms 5%, 1/4 w.
and
RS R7L J19/312-0008V 120K ohms %5%, 1/4 w.
rs I187311-3482K 34.8K ohms +1%, 1/4 w. R7Z2 JLY/3L2~000IR 150K ohms 3%, 1/4 w.
514 319/311-18228 18.2% ohms 218, 174 w. 273 3197312-18238 83K cohms 5%, 174 w.
R JLYFI12-0024% 5.1K ohms £5%, 14 u. R74 J19/314-1152 1.5% ohms %5%, 1 w.
R12 J19/312-000%e 15K ohms 5%, /4 w. R?5 J1%F312-DDISH 22K ohms 5%, 1f4& ¥.

«
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SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GF PART NO. DESCRIPTION
276 I19/314-2152 1.5% ohme 5%, 1 u. RI4L IL9/312-0020R 100 ohms 3%, 174 w.
£33 I18/312-0003K 100% chms 5%, 174 w. R142 319/312-0032¢ Six ohms 5%, 174 w.
R78 J19/312-0012V 10K obms 5%, /4 w. R143 J19/312-0011% 10K ohms 5%, /4 w.
79 I197312~Q019Y 1X ohms 5%, 174 w. R144 3197312-00L5K 22K obhms 158, 174 «.
re¢ 219/312-0047K 1% chms 5%, 174 u. ®145 318/312-0003% 100% ohms 15%, 1/4 w.
331 319/312-0040% 47K ohms £5%. /4 w. R146 19431200138 108 ohms £5%, 1/4 w.
RS2 JL9/I12-00LIR 10K aqhms 5%, 1/4 w. R2X47 Jr9/312-00LIR 1K onhms 3%, 1/4 .
rEs J197351-1253 Potentiometer: 25K obms, 1-Turn Mindature, R148 J18/312~00L1E 10K ohms 454, 1/4 w,
113 315/312-0038% 10 okms 5%, 1/4 w. RL4S 313/212-0009% 1ISK ofms £5%, 1% w.
287 J1%/312-003XV 10K obmx 5%, %/4 w. R150 J19/312-0011% 10X chms :5%, 1L/4 w.
a8 F19/312-00200 47X ohms 13X, 174 w. 151 ILB/IL2-20048 M ohms £1%, 174 w.
rES 318/312-00158 22% obms £5%, 1L/4 w. R152 319/212-003¢8 10 chms 450, L74 w. .
230 319/312-0047E 14 ohms £5%. 1/4 w. R1S3 539/331-15038 150K ohms £i%, 174 w.
RS2 319/312-00028 5.6X ohms 3%, 1/4 w. Ri54 319/311-43238 432X ohms 1%, Li4 w.
292 3L9/315-1180 18 obms, 5 w. RLSS 318/311-3650E 365 chms £1%, 1/4 w.
;?g R1S§ JL9f3LL-1210H 121 ohms 218, 174 w.
254 313/312-00368 8.2K obhms ¥5%, 1/4 w. ig;:; 319/313-0048 §20 ohms £5%, 1/2 w.
295 J19/312-00L1R 20K chms £5%, 1/4 . R2862
;:g R153 J18/312-Q011E LOK ohms 5%, 1/4 w.
287 319431200478 A% ohms 5%, 1/4 w. R164 35373X2-0011V 10K okms x5%, 1/4 w.
253 338/312-0011% 10K obms 5%, 1/4 w. R1SS S13/312-00408 4.7X ohms 5%, /4 w.
§'§§§ B166 J19/312-001IV 1K chms 25%, 174 w.
r1G2 JL3/312~0014¥ 33K ohms £54, 1/4 w. R167 J19/312-0007V 2.2K ohme 15%, 1/4 %,
R103 J1$/312-0045% 620 ohms 35%, 1/4 w. Ries J1$/312-0040H $.7K ohms 5%, 1/4 w.
2103 3x9/322-0018R §.3% ohms 13N, 1/4 w. R169 I18/322-0032v 220 ohms 3%, 1/4 w.
BLO4 21%7312-0011H 10K chms £5%, 174 u. rL7D J19/312-0071% 4.3K ohms 5%, 1/4 v,
%106 319/312-0019% 1K ohms 35%, 174 w. R17L 3L9/211-0006% 2.7% ohms £5%, 1/4 w.
X107 218/312-00038 100K ohms 5%, 14 w. R172 319/312-0036% 8.2X ohms £5%. 1/t w.
2102 J19/332-0005 Potentiometer: L0UK ohms, l-Turn; 36CL3-DK. 2173 319/312-006%E 560 ohms 3%, 274 w.
R1D% 319/312-00368 $.2X ohmz +5%, 174 w. RI74 FLI/IL2-00Q3V 100K chms 5%, 174 «.
Z11Q J19/322~30458 €23 ohms 25%, 174 w. R173 JI19/312-001.2¢% 220K obms 154, 174 w.
RL1L 31973120878 2.2K ohms £5%, 1/4 w. Ri76 313/312-0011Y 10K chms 5%, 1/4 w.
R1%2 519/312-00128 220K ohms £5%, 1/4 w. R377 319/332-00108 100 ohws :5%. /4 w.
213 J19/312-00118 20K obms AN, 174 w. r178 319/312-00290 1K ohms £5%, I/4 w.
2214 219/312-0030¢ 3.3% chms 3%, 174 w.
--------- VARISTORS ~ = = = = = = = = = «
L3813 JL$/312~0009K 15K obms 5%, 174 w. sc1 197300-0001 156 voit.
3514 315/212-0011% 10K ohma £5%, 1/4 w. ;é:u
2117 J19/332-00591 39K ohms 5%, L/4 w.
R222 22.9/312-0019R IX ohms 5%, L4 w. . 1¢ ¥ pemema= ~ - - - SHITCHES - = = = = — = =~ = = =
4924 I197312-00L1R 10K olms 5%, 174 w. :1::“ IL9/612-0628 Siide: Right-Angle Mount, 3237,
2120 I19/312-00728 €20K obms $5%, 1/4 w. RS
R121 319/332-0011% 10X ohms 25%. 1/4 w.
;zzu;2 --------- TRANSPORMERE ~ - = = = = = — =
TL 319/410-0006 Coupling: 2-Coil.
123 J13/312-00158 22K ohme 5%, 174 w.
%124 319/312-0019K I okms 5%, /¢ w. ¢ 0l eemm-a--- CONNECTORS ~ = =~ = — - - = = =
3;}; TBL20L 219/231-0002 6~Pin.
R12% J29/222-0011R 20Kk ohmz 3%, 1/4 u.
EE I I TEST POINTE =~ = = = = = = -
228 I19/312-0015E 22K ohwms 5%, 174 w. - 1197200-0015 ost, €5931-4.
rl30 3I18/312-0019V 1K cbms 45%, 174 . ;g;u
1531 318/312-00193 1K obma 5%, 14 w.
Ri32 519/312-0011% 30X oclons £5%. /4 w. o1 513/130-0251 Linear: Quad IFET Qp Amp; TLOSK.
R13Y J1/I1L-24928 24.9% ohms 1%, 174 u. v2 JLY/1I0-0120 Linear: Dual JFET Op Amp; TLOG2CR.
2234 J29/311-49920 49.9% ohms £I%, 174 u. 3 I19/130-0082 Linesc: Quad Op Amp; LIK2900X.
7133 J19/312-0011E 10% chms 25%, 174 w. g5 J197130-0120 Lineay! Dual IFET Op Amp; TLOSICP.
ﬁig (.14 318/330-0278 Lineay: Programmable Power Op dmp: LHIIVRL.
ﬁ:a J19/312-002%50 22K ohms 5%, 1/4 u. gz:u J19/130-0241 Dual Jptoisolator: 4X3B.
o8 1 7y
R240 3187312-00078 2.2K ohms 35%, 174 w.
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E P, 8. DESCRIPTION
SYMBOL | GE PART N PARTS LIST
- . DC REMOTE AND REMCTE/REPEATEIR FPANEL
[384] I19/130-0067 Digital: Quad Bilateral Switch; 4086. 19B234871P2L-P2F
and
22 HECEANICAL PARTS
D12 J19/130-0011 Digital: Quad 2-Input NOR Gate; CDAGGL. 1SS0% 2
LI JLR/230-0238 Digital: Hex Inverting Schmitt Triggyer; CD74Cl4.
and
o sY PART NGO
oL5 JX9/130~005% Digital: Rex laverter with QC Qutputs; UM7406. MBGL EE " BES{;R;PT!QN
ukré 219/230-0214 Digital: 32 x 8-Bit PROM: 745288,
----- = = = = - COMMEBCTORS =~ = = - — = = = =
oL JL19/130-3411 Digital: gQuad 2-Input WOR Cate; TD4ODL.
. . 24 319/233-0024 Receptaclie: ANP 640433-2,
uis 319/120-0239 Bigital: Programmable Timar: MCL4541B. and
Iz
Bis JLBFLIDODOS4E DigitalT Tual Tiwmer; CD4533BCK.
I3 J19/233-0038 Receptacle: 4-pin, .156” centers.
o220 J157130~0232 Tigitazl: Rex Inverting Schmitt Trigpex: CD74Cl4. 4 > g
e 318/ 234~0064 <onnector: $-pin. (MIC Connector}.
g2z J19/130-0277 Lineax: 10 ¥olt Regulator; La2340-10. i wa. ¢ )
;;g 519/234~0087 Pins. (Daed with JLY/234-00643-.
024 J19£130-0237 Linear: 2Adjustable Voltage Regulator: L#317r. § §} §f } e c e oo a - - = BHITCHES ~ = = ~ = = =~ = =
228 J19/611-Q03S 2PPY Lecking,
--------- MISCELLANEOUS - - - ~ ~ -~ — - ~
319/113-0101 Cuide, Right-angie z®0. ¢ v ¢} L_._-_. - - = - HISCELLANEQUE ~ = = = = ~
315/210-0302 Insulator. (Dsed with Q13). 319/200-0087 River: .2§7%. {Used with SW1}.
J19/199-3070 Screw: #6-32 x .25", phillips. 2197199-3031 Nut, Rem: S-632-2-CI.
18 220-0008 Socket, IC: $-Fin DIP. J19/199-0C38 fem, #$6~32 Thread-Thru.
I19/220-0003 Sccket, IC: $-Pin DIF. 319/395-3070 Bcraw: $56-32 x 174" Pnillips.
313/220-0002 Socket, 1Tr 24-Pin DIP. 329/1%9-3094 Screw, Wylom: §&-32 x I/8%.
319/220~0001 Sacket, 1C: 1&-Pin DIP- 219/199-6013 Flate: E£/K GE Panel,
318/218-0009 Heat Sink, 56308, (Used with 022, U23 and U24). 318/206-0016 Push On:  C19275-011.
319/199-2070 Screw: #6-32 z .25%, Phillips. (Used with Heat 315/200-0033 Stand-off: $§-32 x 312",
Sinks ).
3:9/202-2002 Enab, Valume.
319/19%-0020 Mut, Hex: ¥§-32. {Used with Heat Sinks]}. 4 @
N . J29/340-000L Potentiometexr: 250 ohms. {Yolume Contxol}.
JLY/L9Y-2002 Washer, Star 16. (Used with Heat Sinks}.
200-0050 Grill, Speaker: 3" z S".
J197210-0103 Ingulstor, T0-220. (Used with Heat Sinks). 318/ o
319/900-5500a Cabinet, Anodized.
J19/200-0305 Spacer; XFE-440-12.
319/900~51008 Cabinet, Bare.
J19/200-32102% Blank Heter Cover, Aaodized.
J19/%00~-51018 Blank Meter Cover, Bare.
318/904-51438 Cabinet, Ser.
J19/901~000%A Speaker: 8 ohms, 3" X 5.
J19/902-001EK Cloth, Speaker: Blxck.
S

*COMPONENTS ADDED, DELETED OR CHANGED 8Y PRODUCTION CHANGES

“
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QOUTLINE DIAGRAM

SOR/BATTERY ALARM
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LBI-31851 ~ PARTS LIST

PARTS LIST PARTS LIST SYMBOL |  BE PART NO. DESCRIPTION |
FATTERY ALAN
A zoariri0z 102343710002 r2? F19/312-1334 330K ohas 5%, 1/4 W,
v, o Y. B 23 219/312+001y IK obws 154, /4 w.
cos0x 3 1880% 3 ﬁz 3L9/312°0011 20K ohas 25, /4 w. .
m -
3L 319/312~0058 6¥K olwa #£5%, 1/4 w. ‘
SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NG, DESCRIPTION ps2 sa/312-0010 208 obms 25, 1/4 ¥, |
N e CATACTIORE -~ e m x33 313/312-6054 8K ohms 25%, 1/4 w. e
m e mena e CABNCITONE v onw e . . !
o 318/362~0001 Newolithdes .1 u¥, 50 v. 2 J18/362-a004 Heoslithics 1 uF. %0 V. :z: :i:j::;::: ;w;; £k, 174w .
ca 119/290-0010 Tantalua: 10 W, 16 v. :
e mw e DIODRE e v r v Ao~ ot 319/362-0003 Mosolithic: .01 wf, 50 v. Ri6 ¥ | 319/312-0011 10R oty 1A, 1/4 u. .
DL 319/120-0002 Bilicon: sim to 1M4003. [+ J19/360~0025 Electrolytic: 47 w¥, 16 ¥, .
2 319/2232-0001 Light Maitting Dicde: Red; aim to XCS26R. o Tmm s mon v LNTRGRATED GIRGUITE v~ o m ot o \
b3 329/0-0001 | Silicon: sim to 94, @ 18/350~0012 | tastalvm: 1 owr, 25 v, u, TS/IN-ONT | Linsss: Fmer: LASSS (I OAly). :
c 315/362-0001 Hosoldthde: L ¥, 50 v, 02
T v v COMMEOTONS MD BLOGS - - oot cs 318/380-001¢ faztalum: 10 uf, 16 v. o3 919/230-0120 Linewr: pusl Op Mwp; sim 10 TLAGICE.
J2 J19/233~0035 Receptacle: 5 Pogition (1" centers.
o 319/362-0006 Howolithies .001 wF, 50 v. o m e m e m e o NISCELLANBOUS v = = = « ~ = ~
J1214 I19/231-2208 Consector: 12 Poxition; aim to Molex 05-18~512).
e 718/362-0008 Mouoldithie: 0047 uF, 50 v. o
C e a e REIAYE - e e ke c1z 319/362-0003 | wonolithder .01 WP, 50 v. 915/ 220-0003 %6 Socket: 8 Mn DEP.
K1 J19/700-0001 ARPDYY  #im to HASLZ4. c‘;‘[‘;’“ 319/ 2220020 Wire: 10" 22 AWG Brewn, (J2 Pin 1},
a19/223-0034 Wite: 107 22 MG Red, (32 Bim 2), ;
A m o wa e v PRANSISTORS ~ v ~ e~ v~ e~ Ae e e e e DIOUES - v a v m e s e e~ 229/222-0023 Wire: 10" 22 AHG Qrange. (J2 Pin 3). ;
o 719/180+0037 silicon, NEN: sim to ZWAOS3. pa 1871100001 Silicon: sim to 1NBld. a19/222-0028 Mirer 10" 22 MO Yellow. (33 Pin 4). }
e m e m e RESIBIORE v n v m e w (el J18/110~0001 #ilioon: sim to NS4, 319/222-0016 Wize: 10" 32 ARG Greem. (92 Pin S).
n 297931821 | 820 obeme 258, 172 W o e e e CONFECTORS BND PLUGE ~ = ~ = = ~ - 913/200-0036 [ Seandefts $6-32 x 3.257.
Rz 319/312-0034 | 33 obemw s5%, /4w, £ 719/230~0035 | Receptacle: § Position .1" ceaters, /1393070 | sexews #6327 x 287 Fhillpa.
» 319/313-0034 1.2€ ohwe £5%, L/A V. 3218-7| 1872350025 Prcwptacia: 1 Povition. 29/222-0021 Wire: 36" 32 MG Black.
R4 * 319/312-0019 1K obws £5%, 1/4 we 319/233-0041 Tin, Hale
o mma e~ o VRAMSISTORE -~ v oo~ e e = 329/200-0024 Soades  42793~2,
whwm e ommw o NIBCELLANEOS = ~ = = = = =~ = ~ % 415/180~0008 2ilicon, NPH: $im to HPSE09S.
319/222-0020 Wire: 10 22 AWG Brown. (J2 pim 1). e
329/222-0014 Wire: 10 32 AWG Red. (92 pin 2). o 315/180~0005 Silicon, BNP: sim to 2ME226,
729/222-0023 Wirer 10" 22 AWG Oranye. (32 pin 3). ®, T18/180~0009 silicen, WEM: sim to MPSE09S.
31.9/222-0018 Wire: 10" 22 W46 Yellow. (32 pin 4). o |
JL9/ 2220016 Wire: 0% 22 MG Green. (32 pin 5). 3 I19/180~0002 PEY P-Channel: 2N3820. ‘
719/200-0026 Standoff: $6~32 % 125",
JL9/195-3070 Seraw:  ¥6-32 x ,25Y, Fhdllipe. Tt oo REIEOR - oot
% T18/312~0018 IK olwa £5%, 1/4 w.
s 318/312~0011 10% obmes 35%, 1/4 w.
% 319/232~0014 33K ohms £5%, 1/4 v,
X7 J18/312~0040 4.7K obmy 5%, 1/4 w. !
® T19/312~0010 10K obwa® £5%, 1/4 ¥,
Ko ‘
ny o+ | ausyaz-c0ss 2.7 obas £5%, 1/4 w.
a2 319/312~0018 IX obms £3%, 174 w.
ns 329/312~0011 10K cbwe 5%, 1/4 w.
4 319/522-0021 128 cdene £5%, LA w.
ns 719/312-0003 100K chws 5%, 1/4 v,
X 33943120019 IX obws £5%, 1/4 w.
n7 319/322-0003 100K obe £5%, 1/4 V.
s 219732240018 1K obwa 258, 1/4 W,
xns 129/352-0003 Varisble: 18 obws, 22 Turm.
x20 319/312+0011 10K cbmn 354, 1/4 w. |
B o
: x22 J19/351-0019 vVariable: S5OK obwa, 1 Tura Nini.
' ¥23 31973511103 Yarisble: 10K obms, 1 Tumm Mini. ;
¥4 319/303-6042 0,48 ohws 218, 1/4 w.
s 219/311-2552 25,5 ohws £1%. 1/4 w. )
26 219/312-0003 100K ohwa 354, 1/4 w.

FCOMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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PARTS LIST LBI-31851

']

SYMBGL GE PART Ng. DESCRIPTION
PARTS LIST 0
SOUELCE OFERATES RELAY
AND
BATTERY ALARN R1® 319/312-001% 1K chms £5%, L/4 w.
1522348722105 .
RLY J19/352-3003 Yariable: 1# ohms, 22 Tura.
V. D
B20 I19/312-0011 I0% ohms 5%, 1/4 w.
ISSUE 3 and
2
R22 J19/352-0020 Varishle: 50K ohma, 1 Turn Hini.
SYMBOL GE PART NO. DESCRIPTION ’
R23 J19/351-2103 Yariable: IOK obms, 1 Turn Hini.
.......... CAPACITORE = = = = = = = = = R24 I13/311-6042 §0.4X omms £3%, 1/4 w.
[:4 318/262-0001 Henolithie: I uF, 50 v. R25 J18/311-2552 25.3K obms 3%, 274 w.
<2 319/362-0001 Monolithicy .1 uF, 30 v. r28 I13/312~0003 100K ohms £3%, 174 w.
<3 1973900010 Tantalum: 10 uF, 1§ v. B27 118/312-1334 330K ohms £5%, 1/4 w.
.29 J18/342-3003 Honolithie: .0X uP, 50 v. R28 S19/312-0019 iX obms 5%, 174 w.
cs 319/260-0025 Ilectrolytic: 47 uF, 16 v. R2§ J19/312-0011 10K obms #3%, 1/4 «.
and an
[ R3Q
c? 21973%0-0022 Tantalum: 1 uP, 25 v. R3L 319/312-0058 €8X ohms £5%, 1/4 w.
<8 J187362-0001% Honolithie: .1 u?, 50 v. R32 J19/312-0021 10K obms #3%, 1/4 w.
cs 319/290-~0010 Tantalwm: 10 oF, 16 v. R33 J19/322-0038 68K chms +3%, 1/4 w.
0 319/362-0008 Honalithic: (GO0 uF, 50 v. R34 I19/265-0004 Jumper.
33 I19/382-000% Monolithic: .0047 uF, 50 v. 235 319/312-0018 IX obms ¥5%. 1/4 %,
cxz J18/362-0003 Sonclithic: .0 uf, 50 v. R36 * $18/312-0011 10K obms 5%, 1/4 .
thry
B T O T T S - I¥TEGRATED CIRCUITE - - ~ - ~ = - -
.......... DIODES ~ = = =~ = =~ =~ = = =~ = o1 319/230-0010 Linear: Timer: LMSSS {TI oOnly).
and
D1 319/120~0002 Silicon: sim to 1M4002. vz
2 J87112-0001 Light Enitting Diode: Red: sim to XCS26R. 53 313/136-0120 Lineax: Dua} Op 2mp; sim to TLOA2CP.
nz S18/110-0001 3ilicon: #im te LMSL4.
--------- HISCELLANECDS - - = = = - - = =
B4 * $19/110-000% Bilicon: sim ta IN91A.
4 Hitoons wim ke 718/220-6003 IC Socket: & Pin DIP.
e = e = < - CONNECTORS AND FLUGS =~ = = = = = =~ 319/222-0020 Wire: 10™ 22 ANG Brown. {32 Pin 1).
32 219/233-0035 Receptacle: 5 Position .1™ centers. S19/222-0014 Rire: 0" 22 ARG Red. (32 Pin 2).
3121¢-F | 313/231-0025 Receptacle: L Position. 319/222-0023 Wire: 14" 22 AHG Orangs, {32 Pin 3).
J19/222-0018 Rire: 10" 22 ARG Yellow. (32 Pin 4).
----------- PELAYE =~ = = = = — = = = =
. J19/222-0016 Wirs: 10" 22 AWC Green. {J2 Pin 5.
3 J19/760-000L 4P0T:  3im 124,
/ aim to HAS 3194300-0026 Standeff: ¥6-32 x 1.23".
. e - - - TRAMSISTORE = = ~ ~ = = — = = 319/299-3070 Bcrew: $6-32 x .25™ phillps.
5 319/180-0017 Silican, NPN: sim to 2K3052. I19/222-0821 Wire: 367 22 AWC Black.
o2 a1$/180-000% Bilicon, ¥PX: sim to MPSEOSS, . 313/233-0041 #in, Hale.
and
Y J33/200-D014 Spade: 42783-2.
25 Z18/180-0005 Bilicon, PNP: sim te 2N32%6.
13 313/180-000% Sillcon, NPN: sim ta HPSZQ9R.
and
@7
o8 I19/180-0002 PET P-Channel: 283820,
------- “ - - ERSISTORS ~ = = ~ = = = = = =
38 319/333-1321 820 ohms 3%, 172 w. PRODUCTION CHANGES
Chang i Z “Revigan Leter”,
x2 .8/312-0014 33K obms 15%, 1/4 . oty o5 Stamped afie the model nixmbet of e il The revis thound i o
revisions. Refar to the Parts List 6 ihve Jescriptons of parts sHacies by hese reviscns.
o] J18/312-2034 1.2% ohnas $5%, 31/4 w.
24 * I19/312-0019 IX ohms 5%, 1/4 w. REV. A ~ 2QRELCH OPERATEDR RELAY JOR234R71P102
BATTERY ALARE _LOB23AR7IPI03
RS 319/332-0031 10K obms 3%, 174 w.
Tae improve bias on RUS line, changed R4 from 3,6% to
26 239/312-0014 33K ohms 238, 1/4 w. 1K obms. Resistor R4 was 312-0029, 3.6K ohms.
27 3137312-0040 4.7K ohms 458, 174 w. REV. B - BATTERY RLARM L99734g71plol
ze J19/3L2-0011 10K obhms 5%, 1/4 w. To prevent unnecessary loading of audio line, changed
thru S55 snable vircuoit as follows: Removed RIX {312-0ULL
j.11.3 10X ohms}, connected UL pin 4 te vin 8 and connected
collector of Q7 ta T5.
AL = 319#312-0033 2.7 ohms 5%, 174 w.
BEV. & ~ BDATITRY ALAQY 192343719102
r2 JL¥/3L2-0018 1x ohms $5%, 1/4 w.
Pe improve Q6 blaas, added R36 from collector of Q5 to
RLX J19/7312-0011 0K ohms 5%, 174 w. base of Q6. Resistor X35 s located on the underside
of the board.
32 31373120021 12K ohms 3%, 1/4 w.
REV. D - BATTERY ALARM 19R2I4271P1QY
RIS J19/312-0003 200K ohms 158, 174 w.
Ta imprave operation of alarm tone, added D4 and R1IL
f 223 JLY¥/IL2-G0Le IK ohms £5%, 174 W, {312-0053, 2.74 ohms) betusen ¢! pins 2 and 6. Also
noved QI snd QF collectors to DX pin 2. Changed R34
’LY $18/312-0003 100K ohms £5%, 1/4 w. te = jumper. Diode D4 and resistor R1l are located
on the bottom of the board.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES&
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FRONT VIEW (PARTIAL)

CONTROL SHELF
{DOOR REMOVED)

'
10V REG./CONTROL 8D, FI16. 4

(19DA17701, Sh, 1, Rev. &)

1OV REG./CONTROL 80,

LBI-31851

THESE WIFIUTIMQ:WIGCS ARE FOR THE BADIO

OPTION 9555, 9855, 9549
INSTRUCTIONS FIR K}OIFICLTI(N OF SCTH REPEATER STATION
AND REPEATER BASE STATION

I. WOOF, TO REPEATER BOMO (190417385).
A, REMOVE REPEATER BOARD FRON

B. N REFEATER BOARD. REMOVE WIRE FROM
SI~2TOH12AH)DI (SEE FIQRE 1)

€. CONELT %22 % FW S|~2 0 Hi02.
0. PLACEREPEATER BOMI) N CONTRQL SHELF,

. MOOF. nwc«:ss 190320811
2 A mm oK W ﬂ£ FRON P2-8 ON CONTROL. SHELF
AO TAE MIRE (SEE FIGRE 3).

REMOVE WOKR WIRE FROM P3.7 ON CONTROL SHELF
8 AN INSERT INTO P42 (SEE FIGRE 3).

3. lAPGTMJ.ATlmg wio W P2-2 O
.  CONMECT ] . CONTROL
SHELF (SEE F?mm 3.) :
B.  COMECT Vﬂl'fEl RIRE IN F3-T ON CONTROL

C. CONELT 9"%};’*"" P28 DN CONTROL

D. LET LK WIRE WG
E. JNSTALL (I9AL1I5185P5) STRAP

i

g

i
“Eag
Zgg"
éa

5. MOUDIFICATION 7O 1OV miAm BOARD (190417401)
A, FEMORE DA% WIRE AVPSR GETIEN HIS L HI4 00 A0
V228K WIRE AMPSR BETWEEN HIS AMD H
NOTE:  USE MOLEX WAND EXTRACTOR HTZ038 DR EQUIVALENT TO
AEMOVE TERMINALS FHOM PiPd. RARESS (J9C3Z0811),

OFTION 9556, 9589, OWLY'
INSTRUCTIONS FOR MODIFICATION OF REPEATER BASE STATION OWLY:

1. ON OPTION 9556 (12, 13, 23, X3) DL'(
293 CABLE FHOM 1945 ON

J244

AMPLIFIER YO JO37 (N RECEIVER/EXCITER DUOR
(SEE Fl&ﬁﬁs 5 & 6 [N SEET 2),

2. FDAOVE JOV RECULATOR/CONTROL BON!J (190417401)
FROM CONTROL SHELF. REMOVE AND DISCARD CR9
(FROM 190417401 ) BOMD AND FGPU«CE BOARD
(190417401 IN CONTROL SHELF (SEE FIGURE 4)

3, MOIFY PR P,

4. FOR SIMPLEX DPERATION OF THIS STATION nm-u CI'MEL
GJAFD DO NOT D) SCONECT THE COLLECTOR OF Q ON

OVREGILATCR BOMD (1904174013, Wﬁ IF
msm 1SCOMNECTED.

OPTIONS

9555, 9556, 9589
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LBI-31851 APPLICATION INSTRUCTIONS

CLAMP (A8029351P
$CR€H 4 198201W'#305)
FOR HETEKIKG 0PTION

mmm .I-N -
+ BE
! .
L,ﬂ -
5 3 ! ~
+ «-—---{x e, s || g - .
¥ ¥
y)
/4

REAR VIEW
i ., CONTROL SHELF

couTRe el .
NETERING OPTION
1982348718101 TRz3HET e }

METER MODULE
PLISDKITTEO

|
|

"'ji;‘“?f/ )

[oN)]
llAll
+- ~+
@ THESE INSTRUCTIONS COVER THE INSTALLATION OF THE HETERING OPTION
! : — (J9B234871P107) QNTO THE CONTROL PANEL 19B234871P1 THRU 73,
,.«J 1, REMOVE BUANK PANEL ON CONTROL FANGL & DISCARD.
A 2, ASSEMHLE METERING PTION, USING HARIMARE
/1 14 0 NOURT mmm.. Si Ve
3. ROUTE HARKESS ERON IETERINS OPTION UP AROUKD TOP OF
FRONT VIEW BE PR T

CONTROL SHELF

NPZT6ITBH
X (NOTE 1)

\

METER - L -
C
s, VIEW AT A"
WITHIN 080
METER OPTION ME02 .
(190417758, 8h. 1, Rev. 6)

19B234871P101

58




66

-lllllllIlIllIIIllllIlllllllllIlIlllllllllllIlllllllllllllllllllllllllIlllllllllIllllIlllIllIllIlllIlllIIllllllllIlllll-

HoLd18.iprEede!l

C03N NOLLJO HALIAN

ano >

%t
A00e

(T0~8~0LTY)

Xy

lllJW¢ ﬁm

Xl

1X3

Xd

X1l 1X3

M¢ %m

(i
L3

LP O—VW

LY

-

€ Nid -x1 &

1S

14

N
N

4100’
< 19

LN

¥ Nid +XL &

L NId -XH &

Z Nid +XH &

atelr

D e e A A it

Lggie-1an W

VHOVIA JLLYWIHOS

i

< - L
AN
HEDS “ATH o¥/TXTE~9H QLOE~GET~6TL FANOOL TAORN

WANGD HITAN QFTAORY QTR0 6-5TL

LT FIWVD of TROD~00T~TL
JFTAIE LQT XTTLE LBOD~00T-HTL Ths
IHIW QULS AIE DMVIZ W2 FTOO~MZET-RTL FQLS SnTd TR
FUTH RIS KED OMVIZ W 9TDO~ZLL-6TL HITS SANIH TH
SRIM QULS XTH WMYIZ of T200~2ZT-6TL SIBSHY TH
Ol AAVAS 9 10000 T~6TL ™
EIM QUIS QX DALY W¥2 YIOO~TZT-6TL YT NI STSTL
JAIN QLS WD DWWYL ¥ 9100~TZL-BTL €1 M3 ST
HYZ XATON AN THIO~EET~ETL r~T H2Z SYZTL
ROLINS BAITE 90k © XIdy STO0~TTY~61L ™S
TSA% MV/T AT MO0 £ORT-TTE-CTL ™
YALIW DOTERY WO YODO-Z06~6TL ™
*TEDAY XITON 903 2T SODO-LEY-ETL SIS
CHMOD XOWL dNL gER 03% THO-LET~6TL 1w
“qNY ONOR ADS JnToo” SPUU-TIE~6TL TOTL 80 TATTINOLNEY T
WOLLITRIBEG WHAHON EITROM p £ 0 e
EOARTA ° AWMTELITE

TOTITLAYERUST
HOLIE0 DUITAILAN
&EUT STV




LBI-31851 APPLICATION INSTRUCTIONS

TUELLN CPETED MLAY
THLS IASTRUCTION COVERS A SOUELCH OFERATED KELAY MR, (5.0.8. THIS INSTRUCYION COVERS THE_ INSTALLATION OF BATTERY STANDBY, OR
@ HOUNTIHG TO THE FASTE 11 PAREL ) PObr (S.D.R. BD) B ey ST SAUELER OPERATED RELAY BOGAD,
MOUKT S.0.R. 3D, TO VARI OUSMSTR!I PANELS AS SHOWH 1. MOUNT THE BATTERY STANUBY ROARD INSTRUCTIONS QUTLINED
MENME FUNISIED. PLIG CARLE K10 72 04 COPORET 30 ToLoh sine BT 2 i
2. IASTALL WIRE SUPPLIED, BY COMMECTING ONE END TO J1215 OK
BATTERY STANDBY BO. ROUTING ALOKG SIDE EXISTIRG WARMESS AND
- FRNISHED o PLUSGIG OTHER D OKTO #1k 7 0F 73 0K STATION POMER SIPPLY. : : o
2 At
WATTERY
STANDSY
HOARD

PNy
$.0.8. B,

% | B - . |

Lo
'on STATION
L POWER SUPPLY
\ FI6. 1

P2 ON OPAT 3D,

o000
c 0O
a0 qQ

J1218
[1.]

i Vo
—

MASTR - 11
/19323‘4871%23
Q \
P2 ON CONT 3D,

FURNISHED How

/ ok

HASTR 11 B
/‘%Wﬁéﬁrs

5
™

SOR/BATTERY ALARM

19B234871P102, P103, P105 (1P0RTETE, . 1o Rev. 8




APPLICATION INSTRUCTIONS LBI-31851

RIRIRIN
100 o,

7
D.C. CONTTy 3%’ o,
MASTR 11 PANEL
18BZ234871P21-928
%, o
> m
A m/e;\mggga

0472,
COMPONENT SIDE

@ REMOTE/REPEAT COMBINATIONS
1. REMQVE JUMPER HBI-HSD.
2. ADD JUNPER HYS-H4E
3.

4, WITH CG (MINTH DIGIT G, H, L, #, U, V2,
ARD JUMPER H12-H13,

S. FOR DC CONTROL (SEVENMTH DIGIT 43, REMOVE DIODE
D42 FROK HZ TO H1Z (RY37 TO @18-L).

6. FOR TONE COMTROL (SEVENTH DIGIT V). RENOVE DICIE
D35 FRO® HZ TO Hi1Z.

7. FOR CG AHD TONE CONTROL (SEVEMTH DIGIT V AND NINTH

DiGIT 5. Ho L, 4, 4, ¥, D D41 13A700028P1
DIODE FROM HS52 CANODE) m 023 CATHODE.
H52 o ADD
pug oat
028

2. FOR (G AND BC CONTROL (SEVENTH DIGIT U AND NINTH
DIGIT G. #. L. B. 4. V. W) ADD D40 139A700028P1 DIODE
FROM H52 (ARODE) 70 997-C.

252 : A0
*——i——
iy lt]

Q17

i

{19€327001, Sh. 2, Rev. 1)

CHANNEL GUARD APPLICATIONS
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1+.B81-31851 APPLICATION INSTRUCTIONS

COPONERT BOARD OF
\_ltsszsw 1927 SHRES $28
BC PASEL

TAIS INSTRUCTION COVERS THE MODIFICATION OF THE COMPONENT
BOARDS Q¥ THE TIB34S7IP2Y THRU P2% D.L. PAMEL.

FOR USE WITH A
REMQTE KEYING PANEL. REVISIOH "C* AMD EARLIER DG PAMELS.

.

T, REMOVE JUMPER FROM H47 TQ 48 AMD DISCARD.
2. ADD U3 TO TOHE OR Y14 YO D {1SAM49433P1.
REVISICH “E™ AND LATER DU PARELS.

1. ADD JUWPER H47-H4B.

{19C320820, Sh. 2, Rev. 1)

REMOTE KEYING PANEL APPLICATIONS
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F Wy l ’
HZ » +HI
o
19823487 1P106 | " — r_l
W28~ 3 Ouun. :]
\'@3“2 \‘;Q&ﬂ—m F16. 3
[i [~ RS0 8 :] INTERCON ED.
Lo H N— 180320671
B
00 w2 £330
e S HIZ
e LS8 L
HoW e H2T D4z
Fummen i
mo \F‘“
e
F16.1
D.C. - PANEL
19823487 1P21-P28

APPLICATION INSTRUCTIONS

LBI-31851

AR S

PARTS LIST

DC POUR-RIRY. AUDIO OPTION BOARD
LIB23I4R71PL06
(319/101~0176)

THIS INSTRUCTION COVERS THE INSTALLATION OF 19B2348716106 FOUR WIRE AUDIO INTO
DC CONTROL STATIONS.

®:
2

o0
-

8C

9

-

10

-

REMOVE JUMPER H24-H25.

REMOVE JUMPER H26-H27 IF SEVENTH DIGIT R AND NINTH DIGIT D. L. M OR SEVENTH
II)fI?G(I)gT}gNU\:’TO‘I IS PRESENT. REMOVE H26-H27 FOR ALL COMBINATIONS.

ADD JUMPER H28~H29 URLESS OPTION VT01 OR SCO5 IS PRESENT,

REMOVE RS0 ON SIMPLEX UNITS. (SEVENTH DIGIT R AND NINTH DIGIT S, G. H. N,

» ¢ 2 )-

OX DUPLEX UNITS. REMOVE DIODE D42 IF PRESENT, FROM H2 TO H12 (R137 TO
Q18-C), (NINTH DIGIT D. L. M OR SEVENTH DIGIT ).

REMOVE R126 IF NINTH DIGIT. IS D, L, M OR SEVENTH DIGIT IS U,
FOR REV, E OR LATER.

MOVE JUMPER FROM HG6~HB7 TO HG7~H68.

MOVE JUMPER FROM HES~H70 TO H70~H71.

FOR REV DQONLY .

CUT TRACES PRESENTLY GOING TO PS-u AND PS-7 ON THE 19B234871P23, 24 OR 27
BOARD., (REV., D),

REMOVE TWO JUMPERS ON THE BOTTON OF THE PC BOARD: (SEE SHEET 3).
A. FROM R34 TO Cu2
B. FROM R83 TO Cu2
ADD 2 JUMPERS ON THE BOTTOM OF THE PC BOARD: (SEE SHEET 3).
A. FROM R34 TO P5~7
B, FROM R83 To P54

INSTALL P06 BOARD., CONNECT MOUNTING HOLE OF P106 BOARD TO A GOUD EARTH
GROUND. (SEE SHEET 3).

y;séggsgcon (19C320671) IS PRESENT, ADD A DA JUMPER FROM H1 TO H2 PER

(190336896, Sh. 2, Rev. 3)

INATALL JUMPER WIRR -~

CO¥ TRACE OR TOP SIDR

Ut TANCE ON 02 BIDE " | ©

1880K 2
SYMBOL | GE PART NO. DESCRIPTION
~~~~~~~~~~ CAPAQITORS ~ ~ » = @ =~ w ~ »
cl J19/361~0001 Plectrolytic: Nan~Polaxized, 4 WP
---------- CONHRCPORE = = = ~ @& =~ » =~ =
I8 J19/231~3007 Conmeetor: 7 pins, .100" centers.
---------- RESISTORE » « @ = & = = ~ =
X1 JL9/312~0010 100 ohmy £5%, 1/4& .
~~~~~~~~~~ VARISTORE = ~ = = & = = ~ =
&GL 1.9/ 304-0001 150 volts, UL GE.
aod
62
] e e e e . A PRAMSPORMERS ~ ~ ~ = ~ = ~ =
2 JL9/ 4200006 Coupling: 2~Cuil.
N B MISCELLAREOQUS ~ ~ = ~ = « ~ =~
J19/ 2850001 Hire, Jumper.
©J19/199~3056 Berew: $#4~40 x 3/8" Phillipa.
JL9/ 2220021 Wire: 22 ANG Black.
J1S/ 2000024 Spade: 42783-2.

MOUNTING HOLY OF BOMRD

4 WIRR ADDIO BOARD
BOURTING SCREW
& e
i s
3
Iy g
0

mmxmuntm-‘:::

mm\\

==

1

»

~ o munune

FOUR WIRE AUDIO OPTION TX03

(150336896, b, 3, Rev. O)

19B234871P106
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