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CAUTION

THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED
PERSONNEL ONLY. TO AVOID ELECTRIC SHOCK DO NOT PERFORM
ANYSERVICING OTHERTHAN THAT CONTAINED IN THE OPERATING
TNSTRUCTTONS UNLESS YOU ARE QUALTFIED TO DO SO. REFER ALL
SERVICING TO qUALIFIED SERVICE PERSONNEL.

Wffillltl0: T0 PREVENT FIRE 0R ELECTRIC SHOCK HAZARD.

T0 PREVENT ELECTRTC SHoCK D0 NoT USE TH|S (P0LAR|ZED) PLUG W|TH AN

EXTENSION CORD, RECEPTACLE OR OTHER OUTLET UNLESS THE BLADES CAN BE

FULLY INSERTEO TO PREVENT BLADE EXPOSURE.

'/ut

DO NOT EXPOSE THIS PRODUCT TO RAIN OR MOISTURE.
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I MPORTANT SAFETY I NSTRUCTI ONS

2.

-f.

4.

5.

1. SAVE THIS MANUAL - It contains impor-
tant safety and operating instructions for RCN
1000 Remote Control Units.

Do not use auxiliary equipment not recom-
mended or sold by the manufacturer. To do so

may result in a risk of fire, electric shock, or
injury to penons.

To reduce risk of damage to electric plug and

cord, pull by plug rather than cord when discon-
necting unit.

Make sure the cord is located so that it will not
be stepped on, tripped over, or otherwise sub-
jected to damge or stress.

An extension cord should not be used unle ss ab-

solutely necessary. Use of improperextension
cord could result in a risk of fire. and electric
shock. ff an extension cord must be used, make
SUIC:

That pins on plug of extension
cord are the same number, size

and shape as those ofplug on
unit.

b. That extension cord is properly
wired, in good condition; and

c. That wire size is large enough for
AC ampere rating of unit as

specified in Table 1.

TABLE 1

RECOMMENDED MINIMUM SIZE FOR
EXTENSION CORDS

LENGTH OFEXTENSTON CORD (FT.)

AWG SIZE OF EXTENSION CORD

Do not operate unit with damaged cord orplug
- replace them immediately.

Do not operate unit if it has received a sharp

blow, been dropped, or otherwise damaged in
any way; return to a qualified se.rvice shop.

Do not disassemble unit; return to a qualified
service shop when service or repair is required.
Incorrect reassembly may result in a risk of
electric shock or fire.

To reduce risk of electric shock, unplug unit
from outlet before attempting any maintenance
or cleaning.

GROUNDING AND AC POWER CORD
CONNECTION - To reduce risk of electrical
shock use only a propeiiy grounded outlet. the
unit is equipped with an electric cord having an

equipment-grounding conductor and a ground-
ing plug. Be sure that the outlet is properly
installed and grounded in accordance with all
local codes and ordinances.

DANGER - NeveralterACcordorplug. If it
will not fit outlet, have a proper outlet installed
by a qualified electrician. Improper connection
can result in risk of an electric shock.

This unit is for use on a 1 lO-volt circuit, and has

a grounding plug that looks like the plug illus-
trated in Figure 1. A temporary adapter, which
looks like the adapter illustrated in sketches B
and C, may be used to connect this plug to a
two-pole receptacle as shown in sketch B if a

properly grounded outlet is not available. The
temporary adapter should be used only until a

properly grounded outlet can be installed by a
qualified electricican.
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TMPORTANT SAFETY TNSTRUCTTONS (CONT.)

FIGURE

\-, SPECIFICATIONS T

AUDIO OUTPUT
RECEIVE MODE
(speaker)

TRANSMIT MODE
(tine)

LINE LOOP RESISTANCE
(DC control only)

COMPRESSION RANGE

FREQUENCY RESPONSE

POWER REQUIREMENTS

13. DANGER - Before using adapter as illus-.
trated, be certain that center screw of outlet
plate is gounded. The green-color rigid ear or
lug extending from adapter must be connected
to a properly grounded outlet--make certain it is
grounded. ffnecessary, replace original outlet
cover plate screw with a longer screw that will
secure adapter ear or lug to outlet cover plate
and make ground connection to grounded out-
1et.

3 watts into a 4 ohm load with less than 3 % distortion

+11 dBm into a 600 ohm line load

11,000 ohms (8000 line and 3000
termination) maxirnum

With an audio increase of 30 dB beyond the start of
compression, output level increases less than 3 dB

11 dB for the frequency range from 300 to 3000 Hz

11 01220 VAC + 20o/o, 501 60 Hz, 1 2 Watts
(TX), 16 Watts (RX) and 10 watrs (sTBy)

3-112" x 10-3/8" x 8-118"DIMENSIONS(H x W xD)

COVER OF GROUNDED
OUTLET BOX

GROUNDING PIN
(B)

/.->loo""'\ /"t\-.t;._-IJ

(c) \ororno,*o uao",

' Thesc .p€clfcaton. rre hisded Primrrity lor lhe ule ot the tervieman. ReGr to thc appropriaie Sp€cification Shet for the comptete lpecificilion .



Digit
3

Control

Digit
4

Number

Digits
1&2

Vendor/Product
Code

COMBINATION NOMENCLATURE

1
1 TX Frequency
1 RX Frequencv

4 RX Frequencies
4 RX Ftequencies

flone OnlY)

2 TX Frequencies
2 TX Frequencies

VG (fone Only)

1 TX Frequency
1 RX FrequencY
VG (Ione Only)

Digit
6

Microphone
Handset

DESCRIPTION

ALERTTONE.
CLOCISVU METER
SUPERVISORY CONTROL
ALTERNATE LINE
4 WIRE AUDIO
AUXILIARY 1

GE MARC V
CHANNEL GUARD ON-OFF
REPEATER ON.OFF
NOTCH FILTER
SPEAKER MUTE
INTERCOM
PARA TX INDICATOWNOTCH FILTER/FUNCTION TONE
EXTERNAL TONE CABLE
TAKE OVER SWITCH
SCAN
WALL MOUNT BRACKET
cstP oPTtoN (oN PREMISE-MARK C)
PARALLEL TX INDICATOR
AUXILIARY RECEIVER
FOOTSWITCH
FOOTSWITCH WEARMUFF HEADSET
FOOTSWITCH WEARPIECE HEADSET
DUAL FOOTSWITCH
DUAL FOOTSWITCH WEARMUFF HEADSET
DUAL FOOTSWITCH WEARPIECE HEAOSET
cslp oPTroN (sERVtcE sTATtoN FAc|LITY-MARK S)

RC
Remote

2.

NOTES

1. RCZoO6 (AUX 1) - DIGIT 3 MUST BE T' DIGIT 4 MUST
BE 1' 2' OR V.

RCZoos (CHANNEL GUARD ON-OFF) - DIGIT 3 MUST BE T'

NOT COMPATIBLE WITH DIGIT4 OF P.

RCZO1O (NOTCH FILTER ) - DIGIT 3 MUST BE T' NOT

COMPATIBLE WITH DIGIT4 OF P.

RCZO13 (PABALLEL OPERATION) . DIGIT 3 MUST BE T'

NOT COMPATIBLE WITH DIGIT 4 OF P.

RCZO1s NOTER OPERATION) - DIGIT 4 MUST BE 1.

NOT COMPATIBLE WITH DIGIT4 OF P.

RCZO16 (SCAN) - DIGIT 4 MUST BE 2. DIGIT 5 MUST BE S'

RCZO19 (PARALLEL OPERATION) . DGIT 3 MUST BE D.

RCZO2O (AUX REC) - DIGIT 4 MUST BE 1' ON 2

DIGIT 5 MUST BE S.

RCZOO5 (4W AUDIO) - DIGIT 4 MUST BE 1' 2' OR 4. THIS

FUNCTIdN IS STAN'DARD WITH DIGIT 4 OF V, G' OR P.

10. RCZOOT GE MARC V-APPLIES TO RCD1SM OR RCD1SM ONLY.

11. ACZO21,O22,O23-DIG|T 6 MUST BE M, 5 MUST BE S.

12. RCZO24, O25, O26-DIGIT 6 MUST BE M' 5 MUST BE G.

OPTION

RCZ00t
RC2002
RCZ003
RCZ004
RCZ005
RCZ006
RCZo07
RCZ008
RCZ009
RCZo10
RCZo1 1

RCZO12
RCZo13
RCZo14
RCZo15
RCZ016
RCZ017
RCZo18
RCZ019
RCZ020
RCZ021
RCZO2?
RCZo23
RCZO?4
RCZ025
RCZ026
RCZ027

MUTE

6.

8.

Digit
5

Oplion

D
DC

Conlrol

G
Channel

Guard

H
Handset

T
Tone

2
Frequencies2rx

2RX

S
Standard

M
Desk



DESCRIPTION LBI-31846

DESCRIPTION

The RCN1000 Remote Controller is used to controi
remote or remote/repeater base station mdios. They are avail-
able in either DC confto1 or tone control versions. The two
versions of the RCN1000 remote controllers are housed in a
specifically designed plastic enclosure to provide a modern
clean design. These units are available wittr either a handset or
desk microphone.

DC CONTROL

The DC Control version utilizes DC currents that are

applied to ametallic pair which activates specific circuits in the
adapter panel controlling the remote base station radio. Five
current levels are available: -2.5 milliamps, + or - 6 milliamps
and + or - 11 milliamps. In addition, on specific panels zero
current is used to control the primary receiver.

TONE CONTROL

The Tone Control version utilizes audio tones in the
range from 1050 Hz to 2175 Hz which are applied to the voice
grade audio line that connect the remote controller to the
termination panel. These tones activate specific functions on
the adapter panel which then allow lhe remote operator to
control the base station radio. Each specific function tone is
proceededby a "Secur-It" tonewhich is a+10dB burstof 2175
Hz. This tone alerts the panel audio. The "Secur-It" tone at the
+10 dB level must be present for 100 milliseconds before the
panel will recognize it as valid. The function tone is then
transmitted at a 0 dB level for 40 milliseconds and is divided up
in 100 Hz steps in the frequency range from 1050 Hz to 2050
Hz.

The "Hold" tone of 217 5 Hz is then transmitted at a -
20 dB level which enables the transmit. function on the appro-
priate frequency. This holds ttre transmitter keyed as long as

the PTT butmn on the remote is depressed. When the PTT is
released and the 217 5llz "Hold" tone at -20 dB is removed, the
panel will clear its larched functions.

OPTIONS

In addition to the handseltdeskmic option there are
single to four frequency controls with srandard configurations
or Channel Guard. The special ToneRemote Controllers for

the VG (Voice Guard) and PST public Service Trunking)
provide tle necessary control and nomenclature for these
particular functions.

The 18 options that can be applied to the basic units
include the Clock/VU Meter which is located next to the
transmit indicator in the upper crystal area. The clock can be
selected by the user to have a 12 or l2l24hov format. The
other control function options are push button switches located
in the keypad area.

The Take Over, Supervisory Control and Alternate
Line options require an additional enclosure to be mounted
exterior to the DC and Tone Remote Controller main cabinet.
This assembly contains the relays and terminal connection
blockforthelines thatneedtobe terminated in order to provide
the required control.

The fourWire Audio and Parallel Transmitlndicator
options are added to ttre internal PC boards within the control-
ler cabinet.

AC POWER CONNECTION

The RCN 1000 may be operated from a fiA or 220
VAC 50/60 Hz power source. The unit is normally shipped for
110 VAC operation. To convertfor 220 VAC operation, move
the WHITE lead of the power cord to the 220 VAC connection
on power transformer T1. The power plug must also be
charged (customer supplied).

TELEPHONE LINE CHARACTERISTICS

DC CONTROL CONNECTIONS

The DC remote control unit will allow the installer to
be able to select one of four types of line connection schemes
that are normally used in the DC conEol functions. The choice
of one of these should be based on the cost, availability and
performance compared with the conditions that the controller
is to operate within. The following Table 1 and accompanying
figures contain information to assist you in selecting the best
method of control and audio coupling. The modular connector
on the rear of the DC remote confroller contains six (6) control
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METHOD DESCRIPTION ADVANTAGES OR DISADVANTAGES

I One metallic pair for both audio and

control voltages with control voltage

simplexed on the line pair.

Economical: dependable where earfh gtound currents
may be large or good earth grounds cannot be obtained.
The keying clicks will be heard on paralleled remotes.

2 One metallic pair for bottr audio and

control voltages wittr control voltaged

simplexed between the line and earth
ground.

Economical: minimizes keying clicks in paralleled
remotes but large ground currents may result in interfer-
ence with control function if located near sub-stations.

--) One voice grade circuit for bidirectional
audio and the other a metallic pair for
control voltages.

Provides excellent performance by eliminating keying
clicks and providing no path for ground loop currents,
but requires two pair.

4 One metallic pair for both audio and
control voltages. The other for receive
audio.

Provides full duplex operation in which the remote can
operate in receive and transmit simultaneously, but
requires two pair.

TABLE 1 - AUDIO AND CONTROL LINE COMPARISON

1 - SINGLE METALLIC PAIR WITH LINE TO

TO
CONiFOL
crRcutts

^rilvoLrAGEf

r
I'l oro'o
ll I "o.uce

R€YOTE COXTROLLEi REMOTE/REPEATER PANEL

RC-5690A
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2 - SINGLE METALLIC PAIR WTH LINE TO EARTH GROUND

^ril*"*J

REMOT€ CONTROLLER

TO
CONTROI

rL[""
" \"*'oo'

REMOIE CONTROLLER REMOTE / REPEATEA PANEL

FIGURE 3 . SEPAHATE CONTROL AND AUDIO PAIRS
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4"

REMOTE CONTROL RCN-IOOO REMOTE OR REMOTE / R€PEATER PANEL
R C- 5693 6

FIGURE 4 - FULLDUPLEX

BASE STATION
INTERCONN€CT JACK

FIGURE 5 - TELEPHONECONNECTORVIEW

10
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MOOULAR TEL€PHOTE OUTLE] I IO VAC OU]LET

RCN lOOO !INE TEFMINATION IN9TALLATION O'AOAAM

CAUTTONI ro 
^vo'o 

rr nCN t@O

fiEMOTE CONTROLLER

acx roo0 uoDuLAR coNNEcloR

XOTE: ... t^d.r^.c. .&e^(.ot
rrt.. 4 (r. rrr$.rr6.a ra^t c[

(4164-P-02)

RCX 1000 CO{XECTIOf,S VrA Ja

J3

i
FIGURE 6 - INSTALLATION DIAGRAM

11



LBI-31846 TELEPHONE LINE CHARACTERISTICS

LINE CONNECTIONS

The output connectorJ3 on the DC remote controller
uses a standard 6 pin modular connector. The exterior cable can

be a standard 2,4 or 6 wire harness that is available at any
telephone sales and service center. The center two connectors
are used with method 1. The center four connectors are used

with method 2and3. All connectors are used with method4.

Connection to thg rnstallis slvoice grade lines should
be done according to the diagrams in using oneof the following
methods.

\,

When making connections, polarity must be observed.

METHOD DESCRIPTION PROCEDURE

I Single metallic pair (the control currents
are simplexed line to line, a two wire
cable is required).

a.

b.
Connect the metallic pair to J3-3 and J3-4.
Place the Jumper between H9 and H10 and
H7 and H8.

2 Single metallic pair (the control currents
are simplexed line to earch ground, a two
wire cable is required).

a.

b.

c.

Connect the metallic pair to J3-3 and J3-4.
Remove the Jumper between H9 and H10.
Install the jumpers between H7 and H8.
Connect H9 to TBI-2.

J Separate control and audio pain (a four
wire cable is required).

a. Connect the audio pair to J3-3 and J3-4.
b. Remove the Jumpers between H9 to H10 and

H7 to H8.
c. Connect the control pair to I3-7 and[3-6.

Single metallic pair for transmit audio
and control currents simplexed line to
line. Single voice grade pair for receive
audio (a four wire cable is required).

a. Connect the metallic pair to I3-3 andI3-4.
b. Place the Jumpers between H9 to H10 and

H7 to H8.
c. Connect the voice grade pair tol3-2 and J3-5.
d. Remove Jumper from Hl to ID.

12



PROPER GROUNDING PRACTICES LBI-31846

FOIJR WIRE AUDIO

The four wire control method described in Method 4

above is used where the cus&lmer owned multiplex microwave

systems are utilized, or the leased lines do not utilize hybrids

in the transmission paths therefore a 4 wire operation is

required. This type of system provides for the separation of the

receive audio path and the Eansmit audio path-

PROPER GROUNDING PRACTICES

When using the DC Remote Controller iir the earth

return ground mode, the signal and control current ground

must be made to a gtound electrode such as a metallic cold

water pipe.

The ground connection should be made with a single

No. 14 AWG or larger copper conductor. The conductor

should be short, sFaight and one continuous piece of wire'

Attention should be given to providing the lowest possible

resistance at the connection of the ground wire.

With the surge prot€ction varistors on the 110 VAC
power line, the confiol lines, the two wire audio lines and the

iour wire audio lines, it is imperative that a good earth ground

be used on the ground conductor of the power cord or a
SERIOUS SHOCK HAZARD coqld develop if lightning

sfuck the control orpowerline. In orderto protect the operator

to the highest possible degree, obtain a good earth ground for
the ground connector on the 110 VAC power cord.

If a good earth ground as described above cannot be

obtained, Method 2 of connection shouldbe used. The surge

protection varistors are of little value withoutthisearth ground

and EXTREME CAUTION must be observed when servicing

this assembly in the presence of a local lightning storm. In
addition the internal circuits can be damaged when a good eartlt

ground is not used and lightning sEikes the control, audio or
power lines.

KEYPAD PANEL ANALYSIS

VOLUME CONTROL

Volume control swirches 51 and 52 conrol the set-

ting of fhe volume control circuit on the main board. The

switches are ORed together by diodes D21 and D23, which in
turn is connected to inverter U7B. The output ftom this

inverter is again ORed by diodes D24 and D25 which disables

the volume function when the "CLK" function is activated.

This feature accomplishes clock setting using the "VOL UP"

and "VOL DWN" switches for fast and slow controls of clock

module U5.

The input to invefiBr U7C is normally low (less than

0.8 VDC). This inverter is conrolled by the ORed diodes and

is output is fed to connector Pl-15 which interfaces with the

remote controllers main board.

Transistor Q4 is controlled by "VOL UP" switch 51

and interfaces to oulput connectorPl -16. Normally this output

is low Qess than 0.3 VDC) when S I is not depressed and goes

high (greater than 4.5 VDC) when it is pressed. The function

of this output is to inform the volume control circuit, on the

remote controllers main board, which direction the operator

has commanded ttre volume to proceed--either increment or

decrement.

INTERCOM CONTROL

The "INTCM" switch (S3) is a push on/push off
control which permits the communication between paralleled

remot€ controllers without keying the transmitter. It also

permits communications between the controller and the re-

mote control panel when they contain the intercom feature.

The output on P1-14 is normally low (less than 0.8

VDC) when the switch is not pressed, and goes high (greater

than 4.5 VDC) when the swirch is pressed. In addition, INTCM
LED D18 will illuminaie when the function is latched by the

main remote controller board.

CHANNEL GUARD CONTROL

The "MON" swirch (S4) is used in DC models. The

"MON" switch is a control which selects Channel Guard

operation at the base station by applying no control current on

the metallic pair when tfie operator requests Receive -F1. In
applications with 2-frequencyReceive, the selection of RX-F2
causes a control current (in DC models) to be applied to the

line. In either case, Channel Guard operation is selected at the

base station and only those transmissions coded by the proper

Channel Guard tone will be heard by the remote controller.

When the switch is depressed, the output on P1-20

goes high (greater than 4.5 VDC), and the confoller connects

the appropriato current or tone to the control pair which

disables the station Channel Guard enabling all transmissions

on the receiver frequency to be heard. In addition C/G LED,
D19 will illuminate informing the operator that the function is

being used.

The Tone Remote uses function tones !o enable or

disable Channel Guard. The "CG DIS" button is used for ttris

control. To disable CG, 1460 Hz is used. For CG enable, I 550

Hz is used.

13



LBI=31846 KEYPAD PANEL ANALYSIS

SCAN CONTROL (OF A TWO FREOUENCY RECEIVER)

The 'SCAN" switch, (56) is a push on ftush off
control which selects the SCAN function of the remote control
panel at the base station end. With no receive selector switch

enabled, there will be no current (in the DC model) and the

SCAN function one (in the Tone model) is applied o the

control pair which allows the receiving of audio on any of the

receiver frequencies selected by the SCAN function. When the

RX-FI function is enabled, theproper current ortone is applied

to the controlpair, disabling the SCAN functionand allowing

the RX-FI signal o be monitored. When the RX-2 function is

enabled this also disables the SCAN function and allows the

RX-F2 signal to be monitored.

When the switch is depressed and the output on P I - 1 2

goes high (greater than 4.5 VDC) the controller outputs the

control pair enabling the station SCAN so that all transmissions

on either receiver frequency can be heard. In addition, SCAN
LED D15 will illuminate informing the operator that the

function has been latched in by the main board.

When SCAN is selected both RXl and RX2 will be

moniiored simultaneously. Both RXl and RX2 LEDs will be

on when ttris function is selected.

CLOCK SETTING CONTROL I

The "CLOCK" switch, 55 is a momentary contact

control which enables the clock setting function within clock
module U5.

When the swirch is pressed, it grounds the catlode
side of diode D24 thus disabling the volume control setting
port. Transistor Ql is also tumed on illuminating CLK LED
D 14 and turns on tansistor Q2 driving the SET terminal on pin

11 of U5low (less than 0.3 VDC). The clock module setting
procedure is now enabled and the SLOW on pin 12 and the

FAST on pin 3 are also enabled to operate by depressing the "

VOL UP" or "VOL DWN" switches to set the proper time. By
depressing bottr switches at the same time the clock module

will reset its intemal register to 12:00 and display this in the

window.

MT]LTI-FREOUENCY CONTROL

The"F-SEL", "F-TX" and "F-RX" switches (S7 and

58 conrol the circuits which operate the ftansmit and receive

modes of the remote controller. The RX-FI and RX-F2 are

latched flip-flop functions that can only be operated in either/

or states and are concolled by S8. When the RX-FI function
is enabled,lheremote controllers main boardwill send out the

proper curent (on DC models) or the conftol frequency (on

Tone models) on the control pair. When theRX-F2 function

is enabled, the controllers current or tone generation circuit

will send the proper command down the conrol pair. The cor-

responding LED (D3 or D4) is illuminated to inform the

operator of which function is selected.

When S 8 is depressed the output of U7A on P 1 -5 will
go high (greater than 4.5 VDC), the latched flip-flop on tlte

main board will change states and output the function is

displayed in the window area at the top of the remote conffoller.

This also is the condition which F-TX switch S7 works but the

outputof U6D onPl-6will gohigh (greater4.5 VDC) andthe

remote controller will output the transmit function with the

corresponding transmit LED (D1 or D2) illuminated.

ALTERNATELINE CONTROL

This optionallows the selection of an alternatelinein
tle event of a failure of the primary transmission pair-

The output of U6B on P1-19 is normally low (less

than 0.8 VDC) when "LINE 2" switch 59 is notpressed. The

output on P 1 - I 9 interfaces to a push on/push off fl ip-fl op on the

remote controllers main board which latches the function' In
addition, Alternate line LED, D10 will illuminate when the

function is selected.

STTPERVISORY CONTROL ([AKE OVER SWITCH)

When a number of remote controllers are connected

in parallel on the same control pair, this function allows all
paralleled units to be completely disabled and the main dis-
patcher to assume full control over the remote system.

When "SUPV" switch S10 is pressed the output of
U6E will go high (greater than 4. 5 VDC) informing the remote

controllers main board that the flip-flop which functions as a
push orylush off control circuit to change states. In addition,
SUPV LED Dll will illuminate indicating the function has

been latched on.

PARTIAL SPEAKER MUTE CONTROL

The speaker muting function permits the dispatcher
to temporarily reduce the volume of the incoming calls to a low
level for business discussions, telephone calls and etc.

When "SPKR" swirch S11 is pressed, the output of
U7E will go high (greater than 4.5 VDC) causing the remote
conftoller to set the Speaker Mute flip-flop and thus reducing
the audio in the speaker by 20 dB. In addition SPKR LED D 12

will illuminate indicating the function has been selected.

14



DC CONTROL CIRCUIT ANALYSIS L81.31846

ALERTTONE CONTROL

The Tone AlertOscillator is used by the dispatcher 0o

transmit an alerting tone to call attention to messages of more
than usual importance.

ALERT swirch S 12 is a momentary action swirch that
controls inverter U7F which is used to shut off timer U2 by
applying a ground (less than 0.3 VDC) to pin 4. The oscillator
frequency of I 000 Hz is set by timing resistors R 1 and R2 and

capacitor C3. Iow pass filter U I B is used to remove the higher

order harmonics from the square wave output from the timer
U2. The filtered audio signal is then applied to the ouput
terminal on P1-25 which feeds the main controller board.

In addition, ALERT LED D13 is illuminated when
swirch S12 is depressed.

CLOCK AND Vru METER

VAJ meter U4 enables the operator to check the line
level of the remote controller in the ftansmit, receive and
intercom modes. This meter is a ten segment bar gnph which
provides a relative indication of the audio level ap'plied to and
received from the audio pair. The unit is calibrated indicating
audio peaks in the 7 to 10 bar range (from - ldB to +3 dB) when
the operator is talking into the microphone at a normal level.

Amplifier U I A is a preamp which amplifies the level
of the applied signal such that the audio rectifier comprised of
diodes D5 and D6 can produce a DC voltage level for VAJ
meter module U4.

Clock Module U5 is a self contained 12 or 12124 hotx
digital clock mounted adjacent to the VAJ meter in the crystal
area of the remote controller. The unit is shipped from the
factory with the clockin the 12 hourmode (umperbetween H5
and H6 is installed). If the l2l24how mode is desired, remove
the jumper between H5 and H6 and install the jumper between
H6 to H7.

Thebrightness of the clockcanbe adjusted in the field
by removing resistor R18 on Rl9 from the circuit.

DC CONTROL CIRCUIT ANALYSIS

CONTROL FUNCTIONS

As indicated in the Table 2, the DC Remote Control-
ler can perform a maximum of six different DC control
functions. This is accomplished by applying three different
levels and changing the polarities of the control currents to
activate the appropriate function at the remote control panel

located at the base station site.

The control currents that are presented to the metallic
pair on the output of theremole conftollerarepolarity sensitive
and thus require that both ends of the wire carrying the currents
be connected the same. To identify the wires at each end,
temporarily short one of the wires to a good earth ground at the
station remote control panel and measure the resistance be-
tween each of the wires and a good earth ground at the DC
Conftoller. The ungrounded wire will appear as an open circuit
and the grounded wire will show a resistance which is
dependent upon the size and length of the metallic pair used.

Label each end of the wires and remove the gtound.
Connect the remote controller and remote panels as per
method 1-4 making sure that the control currents are connected
to the corresponding terminals.

{
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TABLE 2 - DCCONTROL CTIRRENTS AND FUNCTIONS

FLINCTION CONTROL CURRENT IN MILLIAMPS

11 -6 -2.5 0 +6 +11

l FREQTX
l FREQRX RECEIVE TRANSMIT

2FREQTX
2FREQRX RX-F2 RX-F1 TX-F1 TX.F2

2 FREQ TX
2FREQRXWITH
SCAN RX-F2 RX-FI

SCAN

TX-F1 TX-F2

l FREQTX
l FREQRXWITH
CHANNEL GUARD
DISABLE

CG
DISABLE

RECEIVE
WITHCG

TRANSMIT

2 FREQ TX
2 FREQRX WTrr{
CHANNEL GUARD
DISABLE

RX-F2
CG
DISABLE

RX.F2
WITH
CG

RX.Fl
CG
DISABLE

RX-F1
WITH
CG

TX-FI TX-F2

REPEATER
DISABLE

.REPEATER
DISABLE

RECEIYE TRANSMIT

REPEATER
DISABLE &DISABLE
CHANNEL
GUARD

REPEATER
REPEATER
&CG
DISABLE

CG
DISABLE

RECEIVE
DISABLE

TRANSMIT
WITH
CG

l FREQTX
2 SEPARATE
RECEIVER
(Ar.rx RX)

RX.F2 RX-F1

RX.F1
&
RX-F2

TRANSMIT

NOTE: When the remote handset is placed in the cradle, the unit will not output current (-2.5, -6, or -11) unless

H18-H19 or Hl8-ID0 is removed.

16



DC CONTROL CIRCUIT ANALYSIS LBI-31846

DC REMOTE CONTROLLER ATIDIO SYSTEM RECEIVE
AUDIO

The receive audio from the audio pair is applied

through the LINE AUDIO connections on J3-3 & 4. The

secondary side of coupling fiansformer T2 is terminated with
resistor R28 which matches the impedance of the incoming
line to 600 ohms. When the bridging impedance of 6000 ohms

1 is desired; simply remove resist-o-i BZ&Jhom the circuit by

\-Etipping one of its leads. Capacitor C6 blocks the DC current

\ f.t flowing through the Eansformer thus forming a balanced

output.

When the panel is used in the standard two wire
configuration, the Jumper between Hl and H2 is installed and

the receive audio is applied to potentiomet€r R29 which is

labeled "LINE IN LEVEL ADruST" and sets the level of the

audio applied to line compression amplifier U9A. When tlte

four wire configuration is used, ftansformer T3 is installed and

the Jumper between H 1 to H2 is removed. The incoming audio

is then applied toJ3-5 andJ3-2 andis coupled topotentiometer
R29 the same as in the nvo wire setup which applies the audio

!o amplifier U9A. This amplifier can be set up to provide

compensation for the high frequency roll 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
400 to 600 Hz level. See the schematic diagram for specific
componentchanges. t

The compression circuit, comprised of amplifier U9B
and compressor/expandor IC U8B, allows the input signal to
have 30 dB dynamic range with less than 3 dB of output
change. AmplifierU9B's gain is conrolled by the impedance

of the gain cell wittrin U8B. The compressor/expandor has an

independent rectification input on pin 13 which produces a DC
(direct current) voltage level conEolling the internal variable
gain cell connected btween pins 9 and 1 1. This voltage level
attack time (5 milliseconds) is controlled by Capacitor C46 and

the decay time (10 seconds) is connolled by capacitor C48.
The voltage on pin 12 of U8B is proportional to the amount of
signal that is on ttre input line and ranges from 0.2 VDC to 1 .75

VDC. This voltage is also sensedbycomparatorU24A which
is used to shut off analog gate U13B in the absence of a good
receive signal on the incoming line. This prevents the white
noise from being amplified and put on the speaker. Potenti-
ometerRl 16is usedto setthecutoff level of thecomparator to

each users preference. That is, if the user wants to hear the

incoming signal at a lower level, set the potentiometer voltage
reading lower on pin2of U24A. (Turn potentiometer clock-
wise).

Analog gate Ul3D is normally in the on state and the

control on pin 12 is high (greater than 13,5 VDC). Thus the

audio output from compressor amplifierU9B is passed directly
through the gate and applied to volume control circuit U14.
When the SPEAKER MUTE function is enabled on the remofe

controllers keypad, then the voltage on pin 12 will go low (less

than 0.3 VDC) and the gate willbe turned off. Thus the audio

must then pass through parallel resistor R50 which reduces the

audiointhe speakerby 20 dB permitting thedisparcher to tem-
porarily reduce the volume to a lower level for business

discussions, telephone calls or etc.

Volumeconftol circuitU14 sets thelevel of the audio

to low pass filterul0A and output amplifierUl5 thus control-
ling the volume of theremote controller. This is accomplished

by varying the intemal resistance from pin 3 to pin 5 witlt
respect to lower reference on pin 6. In addition, this circuit has

the capability to remember the last volume setting by having
this value stored in its long term memory @EPROM) within
thedevice. Timer,UlI providesthepulse train which steps the

volumecontrol through its 100 steprange attherateof 30 steps

per second.

Theaudio from high pass filterUl0Ais splitinto two
directions; one being applied to earpiece amplifier adjustment
potentiometer R75.' This potentiometer is labeled
"EARPIECE LEVEL" and controls the amount of signal that
is applied to amplifierUl0B andthus presented to the earpiece
speaker located in the handset.

The other path is to analog gate U13C which is
conrolled by the HUHS (hang up handset switch) located in
the handset. The conftol on pin 6 is high (greater the I 3.5 VDC)
when the handset is in its cradle. The audio signal is then
coupled to speakerpotentiometer R92 and applied to speaker

amplifier U15. The jumper between H3 and H4 is normally
installed with a handset and removed for deskmic and boom
mic applications. Potentiometer, R89 which is labeled
"SPEAKER LEVEL" sets the maximum output from speaker
audio amplifier U15 to 3 watts into a 4 ohm load (this is 3.45
Vrms measure across the 4 ohm speaker).

TRANSMIT AUDIO

The transmit audio originates from the microphone
element in the handset board and is amplified by the FET
amplifier located on this board. The resisor/capacitor combi-
nation comprised of R55, R56 and C34 provide the micro-
phone element with a 600 ohm isolated power source. The
signal is then fed to analog gate U13A which is conrolled by
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the PTT function. The conrol on pin 13 is normally low (less

0.3 VDC) and the gate is held in the off state until the PTT
button on the handset is depressed. When analog gate U13A
is on, the audio signal is applied to the compressor/expandor
amplifier comprised of U7A and U8A.

The compression circuit allows the input signal to

have 30 dB dynamic range with less than 15 dB of output

change. Amplifier, U7A's gain is connolled by tlte impedance

of the gain cell within U8A. The compressor/expandor has an

independent rectification input on pin 3 which produces a DC
(direct current) voltage level conftolling the internal variabl'e

gain cell connected between pins 5 and 7. This voltage level

attack time (5 milliseconds) is conrolled by capacior C I 5 and

the decay time (10 seconds) is confiolled by capacitor C13.

The voltage on pin 2 of U8A is proportional to the amount of
signal that is on the input line and ranges from 0.2 VDC to 1.75

VDC. This voltage is also sensed by compamtor U24B which
is usedtoturn on transistorQlT in the absenceofagoodreceive
signal on the microphone line. This prevents the white noise

originating in the compression circuit from being amplified
and put on the line. Potentiometer R 1 I 7 is used to set the culoff
level of the comparator to each users preference.

The microphone audio is then summed with the

'ALERT AUDIO" from the keypad panel board and fed to line
adjust potentiometer R46. This potentiompter is labeled

'LINE OI-n ADJ" and is used to set the audio level to line
driver amplifier U6.

DC REMOTE CONTROLLER 5VDC AND 13.8 VDC
REGULATORS

The remote contoller gets its input power from a 1 L0

VAC source which is applied to power transformer Tl via3l
8 amp fuse Fl.

CAUTION

The low voltage secondary winding provides the

remote controller its internal power requirements. The full
wave bridge comprised of diodes D10-D13 and capacitor C9

rectifies the input sine wave into a DC voltage level and applies

it to " 13. 8 VDC " regulator U 1. This regulator and it associated

components provide the internal audio circuits with 13.9 VDC
and provides pre-regulation for regulator U5. This regulator

provides the digital circuitry with a 5.0 VDC source.

l3^ vDc cITRREl.,rr SOITRCF

The high voltage secondary winding provides the

remote conftoller its source for the conEol currents that are

output on terminals l3-3land J3-6 which interface to the

control panels over the metallic pair. The full wave bridge

comprised of diodes D6-D9 and capacitor/C5 rectify the input
sinewave to produce the 132 VDC requirements of the control

current generator which is comprised of ttre following:

CT}RRENT
2.5 milliamp
6 milliamp
ll milliamp

COMPONENTS
U2 and Q8
U3 and Q9
U4 andQ10

The opto-isolators U2, U3 and U4 are light coupled
from the input LED between pins I and 2 to the output

transistor between pins 4 and 5 when the particular conftol
current is required. The output current from the NPN nansistor
stage on pin 4 is used to set up ttre base curve of pass transistor

Q I . This transistors collector current is conrolled by one of the

PNP pass transistors; Q8, Q9 or Q10 and potentiometers; R9,
R13 or R26.

DC REMOTE CONTROLLER POLARITY AND LOGIC
DECODING OUTPTJT POLARITY

The output polarity of the control line on J3-6 and J 3-
I are controlled by transistors Q2-Q7. When the positive
polarity is enabled, EansistorQ2 is tumedon applying thehigh
voltage ground !o J3-6. In addition, transistor Q4 is turned on
which in turn causes PNP pass Eansistor Q6 to nrm on applying
the output current to terminal J3-1.

When the negative polarity is enabled ransistor Q3 is

tumed on applying the high voltage ground to J3-1. In
addition, nansistor/Q5 is turned on which causes PNP pass

transisitor Q7 to apply the output current to terminal J3-6.

These networks set the collector current to the 2.5, 6 or I 1

milliamp range and are highly stable thus will not require
adjustment in the field.

The fuse is connecied to the input 110 VAC lead and care

must be observed when replacing it to ensure that the
power cord is disconnected from the outletprior to remov-
ing the protective cover which covers the fuse. Qualified
service personnel should be contacted when the intemal
fuse needs replacement and all safety precautions must be

observed in order to protect against a severe shock hazard.
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The jumper between H5 and H6 and H13 and H14 are

present when the remote confioller is equipped as a single

frequency transmit only confol. Otherwise these jumpers are

always removed

LOGIC DECODING CIRCTIITS

The input from the keypad panel are fed directly into

the D- type flip-flops; U16, lJ2l,Il22 andU23. These flip-
flops latch the control function from the panel and control the

output decoder, U20 and LED drive circuits; U17 and U18.

When the input on any of the "CLK" lines goes high (greater

than 4.5 VDC) the corresponding output on the "Q" side will
also go high.

OutputdecoderU2O is a fuse linkPROM thatcontains

ttre proper output coding for the combinations of input com-

mands that corespond !o a particular conEol function to be

generated within the remote controller. The code contained

within thePROM is factory installedby opening the fuse link
internal to the device, thus making the IC useful for the

particular application only. If a remote confoller is to be

upgraded in the fieldto incorporate additional features PROM
U20 will be required for features that correspond to additional

currents applied to the metallic control pair and the Alternate

Line/S upervisory functions.

TONE CONTROL CIRCUIT ANALYSIS

The Connoller can perform a maximum of 12 differ-
ent tone control functions. This is accomplished by applying
two or ttree tones in sequence at the prescribed level to the

transmission medium for detection at the remote base station.
All of the tones are generated at the ConEollerby one oscillator
whose frequency is selected by a combination of switch selec-

tion and logic circuitry. The control tone frequencies required
to select each function in Remote and Repeater Stations are

listed in Table 3.

When a non-transmit function is selected, the Secur-

it tone frequency of 217 5Hz is transmitted for a period of 125

milliseconds at alevel equal to normal voice peaks (See Figure
7). In the case of a 0 VU level the Secur-it tone is transmitted
at a level of + 10 dBm. At the end of the 125 millisecond burst,
the microprocessorchanges the frequency of oscillation to ttre

proper function selected. This tone is then ftansmitted for a

period of 40 milliseconds at a level that is 10 dB below the

Secur-it tone burst level. Upon completion of this sequence,

the microprocessor retums to the keypad scanning routine and

awaits another keypad input command.

2 l75Flz SECUR- lT

125 MS. +l+ +o Ms. +l+AS LoNG As Prr sr{lrcH DEPREssED)

RC - 2434

FIGURE 7 - TONECONTROLSEQUENCE
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When the transmit function is selected, the Secur-it

tone is Eansmitted as in ttre above described sequencefollowed
by a 40 millisecond burst of either the Fl, F2, F3 or F4 transmit

funclion tone. At the end of this tone period, the Secur-it tone

wilt again be enabled by the microprocessor but this time at a

level 30 dB below its initial burst level. This level remains on

in the presence of voice as long as the operalor has the PTT
switch depressed.

LINE CCNNECTIONS

The output conneclor on the Tone remote controller
also uses a standard modular connector. The exterior cable can

be a standard 2 or 4 wire harness that is available at any

telephone sales and service center.

TABLE 3 . TONE CONTROLFREQL}ENCY AND FTINCNON

FLINCTION TONEFREQUENCY TONE DURATION

RX Channel Guard

Disable S.eset by PTT) 2050 Herz 40 milliseconds

TX-Freq. No. 1*, SFI 1950Hera 40 milliseconds

TX-Freq. No. 2, SF2 1850 Hertz 40 milliseconds

RX-Freq. No. 1 or
Receiver No. 1,SF3 1750Herlz 40 milliseconds

RX-Freq. No.2 or
Receiver No.2, SF4 1650 Hertz 40 milliseconds

TX-Freq. No.3
TX-Freq. No.4

1350 Hertz

1250Hera
40 milliseconds

40 milliseconds

Channel Guard Encode

or Repeater Enable 1550 Hertz 40 milliseconds

Channel guard Disable

or Repeater Disable l45AHertz 40 milliseconds

Aux. Function 1 ON 1350 Hertz 40 milliseconds

Aux. Function 1 OFF l25OHertz 40 milliseconds

Scan or Sim. Monitor, SF 5 1050 Hertz 40 milliseconds

Repeater Enable*** 1150 Hertz 40 milliseconds

Repeater Disable*** 1050 Hertz 40 milliseconds

Voice Guard - Fl (Clear) 1950Hertz 40 milliseconds

Voice Guard - F2 (Clear) 1350 Hertz 40 milliseconds

Voice Guard - Fl (ENCPT) 1850 Hertz 40 milliseconds

Voice Guard - F2 (ENCPT) 1250l{ertz 40 milliseconds

Auxillary Receiver (I.{ormal) 1750 Hertz 40m liseconds

Auxillary Receiver (Aux) 1650Herlz 40m liseconds

Enable both 1050 Hertz 40 milliseconds

TX Hold ** 2175 Hertz

NOTES:
x All functions but Transmit Fl and Transmit Hold are optional.
** Transmit Hold is transmitted at 30 dB below the Secur-it tone level as long as PTT switch is depressed.

*x* Used only when Repeater EnablelDisable is used.

2A



AUDIO CIRCUITRY LBI-31846

Connection to the voice grade lines should be done

according to either of the following methods:

FOUR WIRE AUDIO

The four wire control method described in Method 2
is used where the cuslomer owned multiplex microwave sys-

tems are utilized or the leased lines do not utilize hybrids in the

transmission paths therefore a 4 wire operation is required.
This type of system provides for the separation of the receive
audio path and the transmit audio nlth.

VOLTAGE REGULATORS

The remote controller gets its input power from a I l0
VAC source which is applied to power transformer Tl via the
3/8 amp fuse, Fl.

CAUTION

The low voltage secondary winding provides the

remote conftoller its internal power requirements. The full
wave bridge comprised of diodes, Dl-Dt and capacitor, C7
rectify ttre input sine wave into a DC voltage level and applies

it to " 13.8 VDC" regulator Ul. This regulator and is associ-

ated components provide the internal audio circuits with 13.8

VDC and provides pre-regulation for regulator U2. This
regulator provides the digital circuitry with a 5.0 VDC source.

AUDIO CIRCUITRY

AUDIO GENERAL

The audio paths in the Tone remote controller are best

described by separating the transmit audio (microphone to
line) and receive audio'"(line to speaker).

TRANSMIT AUDIO GENERAL

The transmit audio consists of an automatic gain

control, notchfilter, digital to analog tone generation and

line driver amplifier. Each part is described in the
following paragraphs.

TRANSMIT AUDIO
AUTOMATIC GAIN CONTROL

The transmit audio originates from the microphone
element in the handset board and is amplified by the FET
amplifier located on this board. The resistor/capacitor combi-
nation comprised of R12, R16 and C12 provide the micro-
phone element with a 600 ohm isolated power source. The
audio signal is then applied !o the compressor/expandor ampli-
fier comprised of U7A and U8A. The AGC amplifier has a
30dB dynamic range with 15 dB change. Amplifier, U8A's
gain controlled by the impedance of the gain cell within U7A.
The compressor/expandor has an independent rectification
input on pin 13 which produces a DC (direct current) voltage
level which controls the internal variable gain cell connected
between pins 9 and 11. This voltage level affack time (8
milliseconds) is controlled capacitor C16 and the decay time
(10 seconds) is controlled by capacitor, C32. The voltage on
pin 14 of U7A is proportional to the amount of signal that is on

METI{OD DESCRIPTION PROCEDURE

I Single voice grade pair
(a two wire cable is required).

a. Connect ttre pair to J3-1 and J3-6 on a six
wire cable, or J3-3 and J34 on a two or four
wire cable.

b. Place the Jumper befween Hl and tD.

2 Single voice grade pairfor ftansmitaudio
conftol
Single voice grade pair for receive
audio (a four wire cable is requked).

a.

b.
c.

Connect the transmit pair to J3-3 andl3-4.
Connect the receive pair to J3-2 and J3-5.

Remove the Jumperbetween Hl and H2.

The fuse is connected to the input 1 1 0 VAC lead and care

must be observed when placing it [o ensure that the
power cord is disconnected from the outlet prior to
removing protector cover which coven the fuse. Quali-
fied service personnel should be contacted when the

internal fuse needs replacement and all safety precau-

tions must be observed in
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the input line and ranges from 0.2 VDC to 1.75 Vdc. This
voltage is also sensedby comparatorU8B which is used to turn

off the mic audio intheabsenceof a goodreceive signalon the

micrcphone line. This prevents the white noise originating in
the compression circuit from being amplified and put on the

line. Potentiometer R58 is used to set the cutoff level of the

comparator to each users preference.

TRANSMITATIDIO
NOTCHFILTER

The Secur-it tone frequency of 2175 Hz is used to

alert the panel of a pending function tone generation and io
hold the Eansmitter keyed. Therefore the voice that is being

transmitted along with the Secur-it must have the 2175 IIz
frequency notched out of it in order to eliminate false keying.

The notch filter comprised of U1A and UlD with their associ-

ated components (located on the extension board) provides a

notch with a depth of 20 dB and 3 dB poinrs at 2000 Hz and

2350112.

TRANSMIT AUDIO
DIGITAL TO ANALOG TONE GENERATION

The Secur-it and function tones are all generated by
the 8031 microprocessor (U22) viadigital to analog converter
U16. The frequency of each complete wave-form is made up

of between 16 and 20 individual steps from the microproces-

sor. The levels, frequency and lengths are all predetermined

within the micro and will not drift with temperanre. The
microprocessor pro-vides extremely predictable, distortion
free waveforms which are applied to lowpass filter UlB
(located on the extension board). The low pass filter with its
associated components removes all of the high frequencies
from the wave form thus producing a clean sine wave.

In addition, the Alert Audio from the keypad panel is
summed into the low pass filter circuit via resistor R10 and

UlC (located on the extension board).

TRANSMIT AUDIO
LINE DRIVING AMPLIFIER

A11 of the audio from the microphone, digital to
analog converter and alert tone meet at connecto J5-5 on the
extension board and are fed to "LINE OUTLEVEL ADruST"
potentiometer R@. This potenti-ometer sets the level on the

input to line driver amplifier Ul1. When the digital to analog

converteris generating the Secur-itat+10 dB orf,unction tones,

the voice audio and alert tone are disabled. When the digital to
analog converter is generating ttre Secur-it tone at -20 dB
(transmitter hold tone) the paths are enabled. When the PTT
button or the Alert Tone button is pressed or a function is

selected on keypad panel, the line driver is enabled by turning

on transistor Q3. The audio is then passed to the line, if the

conEol on the'ICOMB PTT' from U14F is everlow then the

line driver on and audio is passed to the line.

RECEIVE AUDJO GENERAL

The receive audio consists of an automatic gain

control, speaker mute, volume contol, earpiece speaker and

base speaker. Each part is described in the following para-

graphs.

The receive audio from the audio pair is applied

through the LINE AUDIO connections on to J3-3 and J3-4.

The secondary side of coupling transformer T2 is t€rminated

with resistor R7 which marches ttre impedance of the incoming

lineto 600 ohms. When thebridging impedance of 6000 ohms

is desired; simply remove resistor R7 from ttre circuit by
clipping one of is leads.

When the panel is used in the.standard two wire
configuration, the jumperbetween Hl and H2 is installed and

the receive audio is applied !o potentiometer, R43 which is
labeled "LINE IN LVEL ADruST" and sets the level of the

audio applied to line compression amplifier U9B. When the

four wire configuration is used transformer T3 is installed and

the jumper benrveen Hl to II2 is removed. The incoming audio "
is then appliedto J3-2 and J3-5 andis coupledtopotentiometer
R43 the same as in the hvo wire setup which couples the audio
o amplifier U9B.

RECEIVE AUDIO
AUTOMATIC GAIN CONTROL

The compression circuit comprised of amplifier
U9A and compressor/expandor IC U7B, allows the input
signal to have a 30 dB dynamic range with less than 3dB of
oulput change. Amplifier U9A's gain is conEolled by the
impedance of the gain cell within U7B. The compressor/
expandor has an independentrectification input on pin 3 which
produces a DC (direct curent) voltage level controlling the

internal variable gain cell connected between pins 3 and 5.

This voltage level attack time (5 milliseconds) is controlled by
capacitor C 1 7 and the decay time ( I 0 seconds) is controlled by
capacitor C18. The voltage on pin 2 ofUTB is proportional to

the amount of signal that is on ttre input line and ranges from
0.2 VDC to 1.75 VDC. This voltage is also sensed by
comparator U9A which is used to shut off analog gate U3B in
the absence of a good receive signal on the incoming line. This
prevents the white noise from being amplified and put on the

speaker. PotentiometerR53 is used o setthe cutoff levelof the

comparator to each users preference. That is if the user wants
to hear the incoming signal at a lower level, set the potentiome-
ter voltage reading lower on pin 2 of U9A by turning clock-
wise.
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RECEIVE AUDIO
SPEAKERMUTE

Analog gate (U3D) is normally in the on state and ttre

conrol on pin 12 is high (geater than l3'5 VDC). Thus the

audio output from compressor amplifier U9B is passed directly

through ttre gate and applied to volume conftol circuit U6.

When the SPEAKER MUTE function is enabled on the remote

controllers keypad, then the voltage on pin 12 will go low (ess

than 0.3 VDC) and the gate will be turned off. Thus the audio

must then pass through parallel resistor R8 which reduces the

audio in the speakerby 20 dB permitting the dispatcher to tem-

porarily reduce the volume to a lower level for business

discussions, telephone calls or etc.

RECEIVE AUDIO
VOLTIME CONTROL CIRCUTT

Volume contrrol circuit U6 sets the level of the audio

to low pass filter U4B and output amplifier Ul2 thus control-

ling the volume of the remote conftoller. This is accomplished

by varying the internal resistance from pin 3 to pin 5 with
respect to lower reference on pin 6. In addition this circuit has

the capability to remember the last volume setting by having

this value stored in its long term memory @EPROM) within
the device. Timer U I 0 provides the pulse fiain which steps the

volume control through its 100 stoprange at therateof 30 steps

per second.

RECEIVE ATIDIO
EARPTECE AMPLIFIER

The audio from high pass filter U4A is split into two
directions; one being applied to earpiece amplifier adjustrnent
potentiometer R29. This potentiometer is labeled
'EARPIECE LEYEL" and contols the amount of signal that is

applied to amplifier U4A and thus presented to the earpiece

speaker located in the handset

RECEIVE ATIDIO
SPEAKER AMPLIFIER

The other path is to analog gat€ U3C which is con-

rolled by the HUHS (hang up handset switch) located in the

handset. The control on pin 6 is high (greater than 13.5 VDC)
when the handset is in its cradle. The audio signal is then

coupled to speaker potentiometer R52 and applied to speaker

amplifier U12. The jumper between HA and HB is normally
installed with ahandsetandR52 which is labeled'SPEAKER
LEVEL" sets the maximum output from speaker audio ampli-
fier lJl2 to 3 watts into a 4 ohm load (this is 3.45 Vrms
measured across the 4 ohm speaker).

CONTROL CIRCUITRY

CONTROL CIRCUITRY GENERAL

The heart of the Tone remote controller is the Intel
803 I microprocessor. The basic building blocks of the conrol
ciicuitry are the input buffer, output buffer, watchdog and

EPROM confiol program. Each segment is described in the

following paragraphs.

CONTROLCIRCUIT
INPUTBUFFER

The input buffer consist of two 74HC3,73 octal D-

type latches U 1 7 and U 1 8. The microprocessor enables one of
them at a time and reads the information from them. The PTT,
Hook Switch, Ten Key Inputs and 2175 Bandpass Detect are

constantly read and acted upon. The exact function of each is

described under the PROM secfion. The Test jumper (1125'

H26), Multifreq jumper Opt 1 ft{23-H24) and. Multifreq
jumper Opt? ff127-ID8) are read only when the unit is first
powered up. If the test jumper is in place when the unit is
powered up then it will begin the test mode until powered

down. In a four frequency controller, the Multifreq jumpers are

read to determine if less frequencies are desired and will
function as listed in the Table 4 below:

TABLE4 - MULTIFREQJLIMPERS

CONTROL CIRCI.IIT
OUTPUT BUFFIER

The outputbuffer consists of one 74HC374 octal D-
type flip-flop (U19) and seven extemal bits from the 8031

microprocessor (J22). The LED indicators arc tumed on and
off with the open collector oulputs from drivers U13 and U14.
Since the microprocessor and conftol circuiry operate at 5
VDC and the audio circuitry operates at 13.8 VDC, open

JUMPERPOSITIONS

1123-rr24 ID1-H28 NUMBER OF

FREQUENCIES

USED

OUT

OUT
IN
IN

OUT
IN
OUT
IN

FOUR

THREE

TWO

ONE
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collector outputs are also used to control the analog gates. The

two outputs to do this are the MUTE and COMBPTT. The

MUTE is used to mute the speaker ouEut and shut off the AGC

and Alert audio while the function tones are being generated'

COMBPTT enables audio to be transmitted to the line. The

ALT-LN and SUP-LN are open collector outputs (Q5 and Q6)

to control external relay capable of sinking 80 milliamps of
current each.

CONTROLCIRCUIT
WATCH DOG

When using a microporcessor, a watch dog U23, is

used to make sure the micro is always operating in apredictable

manner or the watch dog will reset it. The IC used for this

purpose is a 4528 dual monostable multivibrator. The micro

*oit *tit" to pin 6 of U23 every 1 00 milliseconds or pin I 0 of
U23 will drive the reset on pin 9 of lJ2?low and cause the

processor to resel The 8031 microprocessor may be reset by

shorting across ID9 and H30 which will cause the reset

sequence to occur. This method is only used when testing the

unit.

CONTROL CIRCUIT
EPROM CONTROL PROGRAM

The27C64 EPROM (U21) has the entirecontrollogic
programmed into it. The conftol program has been written in

a flexible fashion to allow selection of which key shall perform

a specific function. It also contains one location indicating

whether Channel Guard is used or not. The logic conEol is

explained in the following paragraphs.

MICROPROCES SOR COIVTROL

The tone remote confioller has two modes of opera-

tion: Remote Conrol Mode and Test Mode. The Remote

ControlModeis simply the "standard" modeof operation. The

Test Mode is a self diagnostics for testing the different func-

tions of the controller.

REMOTE CONTROL MODE

If during power up, the jumper labeled "TESt" is not

in place, the Remote Mode begins.

The micro will monitor a keypad of up to 10 keys'

Thesekeys will controlatonepanel and willrequirrc the micro

!o generate 1050, 1150, 1250, 1350, 1450, 1550, 1650, 1750,

1850, 1950, 2050, and 2175 hertz waveforms. The exact

function of the keys will be stored in the EPROM. The micro

alsocontrols manylEDs on the controller to indicate the state

of theunit. Lastly, theremote utilizes bilateral switches to con-

rol audio paths.

TESTMODE

If at power up or reset, the "TEST" jumper is in place,

the LEDs will flash four times and the test mode begins.

The micro will monitor a keypad of up to 10 keys.

These keys will produce tones which represent the function

they would normally denote. This allows testing of the

accuracy of ttre function tones. Since all keys require more

than one tone, the operator will step through the tones one by

one by pressing and releasing the key, testing the tone fre-

quency and amplitude, and then pressing and releasing it again

to test fte next one.

For instance, to test Channel Guard Disable, press the

key that corresponds to it. The LED by the key will turn on.

The Secur-It tone will be generated. Other key functions are

ignored and the micro will continue to generate the tone and

will wait until thekey is pressed again. Once the key is pressed

again, the next tone (1450 Hz) is generated. One more press of
ttre key and the LED will stay on and all keys are scanned

again.

Table 5 provides the selection designator, function,

and frequencies as used by the micro during the test mode.

Functions dependent on the PTT will not be tested

until PTt is pressed.
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TABLE 4 - FREQUENCY GENERATION BY SELECTED FL]NCTION

0 No Function

The following are controlledby 2keys and use 4 indicator LED's.
TX-FreqNO. 1

fi-FreqNO.2

RX-Freq. NO. 1

RX-Freq. NO.2

TX/RX-FreqNO. 1

fi/RX-FreqNO.2
TXIRX-FreqNO.3
TX/RX-FreqNO.4

The following are controlled by one key.

6 Channel Guard Enable
Channel Guard Disable

? RepeaterEnable
Repeater Disable

The following is used if SELECT 6 is being used.

8 Repeater Bnable
'Repeater Disable

The following is used if SELECT 5 is not being used.

9 Aux. Fuction ON
Aux. Function OFF

The following is used if SELECT 8 is notbeing used"

A Scan

The following will not cause.tny tones to be sent to the remote.

Alt-Line, SUPR, Takeover
Spkr Mute
Intercom
Clock
Alert

R1
R2

Ignore

2I75-1950-2175 (Only when PTT)
2175-1850-2175 (Only when PIT)

2175-1750-none
2175-1650-none

2175-1950-2175 (Only when PI-I)
2175-1850-2175 (Only when PTT)
2175-1350-2175 (Only when PIT)
217 5-1250-2175 (Only when PTT)

2175-1550-none
2175-145O-none

2175-1550-none
2175-1450-none

2175-1150-none
2175-1050-none

2175-1350-none
2175-1250-none

2175-1050-none

Provides external open collector swirch.
Mutes the remotes speaker audio.
Disallows TX tones from being sent.

Clock function.
Identical to PTT, use correct TX freq.

2175-1?S0-none
2175-1650-none

3

4 (F-SEL)

F
10

19

c
D
E
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t7

18

SELECT FI]NCTION

The following are unique to the Voice Guard Remote.

16 CLEAR

ENCRYPT

F.TX

The following is unique to the Auxillary Receive Function
19 AUX-RX

ACTION

2175-1950 (Only when PTD - Fl
2175-1350 (Only when PII) - F2
2175-1850 (Only when PrD - Fl
2175-t250 (Only when PrD - F2
2175-1950 (Only when FrrD - Fl CLEAR
2175-L850 (Only when PTr) - Fl ENCRY
2175-1350 (Only when PTT) - F2 CLEAR
2175-1250 (Only when PrD - F2 ENCRY

2175-1750 (RX normal)
217 5-1650 (RX auxillary)
2175-1050 (Dual State)

TABLE 5 CONTINUED

The following instructions refer to how to prognm locations

50 to 5C of theEPROM

Starting at 51H put key function 1 to key function A,
with a 00H denoting no function. It is important to put a 00 at

location 50, for the default in the program when it is waiting for
a key to pressed. due to one restrictive pin, pin number 4, the

alert will always be sensed at the iA'location. So if you use

alert, denote it at location 'A regardless of where it is located.

EXAMPLE - FOR A6 KEYREMOTE (KEYS 7-10 ARE
NOT AVAILABLE)

WITH KEY1 - INTCM
Y\BY 2 - MUTE
KEY3 - CLOCK
KEY4 - SCAN
KEY 5 . F-TX
KEY6 - F.RX

TABLE 7 - CODE FOR CHANNEL GUARD REQUEST

ADJUSTMENT PROCEDURE AND TROUBLE.
SHOOTINGCHARTS

This portion of the manual contains an adjustment
procedure and trouble shooting information for tlte Tone and
DC remo0e contollers. The information is broken into the
following sections:

1) Adjustment hocedure

a) Tone Remote Conroller

b) DC Remote Contoller

2) Troubleshooting Information

a) Tone Remote Controller (900-0167)

b) DC Remote Conroller (900-0165)

c) Keypad Display Board (900{164)

TABLE6 . KEYLOCATIONS

7 8 9 A

J 4 5 6

1 2

FROM HANDSET IN CRADLE

50H $00 ;NO KEY ACTryE
51H $0F ;INTERCOM
52H $01 ;MUTE
53H $10 ;CLOCK
54H $0A ;SCAN
55H $02 ;F-TX
56H $03 ;F-RX
57H $00 ;EMPTY
58H $00
59H $00
5AH $00
5BH $00 ;CGENABLEDFORHUHS

RELEASE
5CH $rr' ;PST OPTION DISABLED
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ADJUSTMENT PROCEDURE

TONE REMOTE CONTROLLER

This section will contain the adjustment for the fol-
lowing remote conftoller parts:

Clock
Alert Level (R13 Keypad Display Board)
Microphone to Line Audio Level @64)
Microphone Audio Comparator Setting (R58)

Receive Line Compensation @43)
Receive Audio Comparator Seaing @53)
Earpiece Audio Setting (R29)

Clock

(All part numbers refer to Display Board (J19l900-0164)

To set the clock to the correct time of day, press the

"CLOCK" button and the volume up A button for fast, or
volume down Y button for slow setting

To put the clock in 24 hour format, remove H5'H6 and

insert HGH7.

If the time is continually fast or slow, replace Xl with
another standard colorburst crystal, 3.58 megaherz

Alert Level

(All part numbers refer to Display Board (J19l900-0164)

To increase the Alert level to the line, decrease R14 to

1/2 its value. this may be done most easily by placing R 13 with
the same value as R14. Since they are in parallel and the same

value, the result is a resistor witJt 12 R14's value.

Microphone to Line Audio Level

The remote was factory set up for a 0 db line. If the

remote controller is to be used on a line wittr greater loss, use

potentiometer R64 to compensate. The conEol tones arc

summed with the voice, so they should not require additional
adjustment.

Micronhone Audio Comparator Setting

The audio from the microphone will vary according to
the environment and loudness of the users voice. If your
particular environment is particularily loud, you may wish to

sst the comparator so that it must turn on with moreaudio. Or
if you have a soft voice in a quiet environment, you may wish

to do the op'posite. Set the unit up in its working environment

and adjust R58 until your voice triggers the comparator. You

may observe this on the VAJ meter.

Receive Line Compensation

On a line with more than 0 db loss, you may wish to

readjust the line compensation potentiometer (R43). Adjust-

ment will be a clockwise turn to allow more audio into the

automatic Gain Control amplifier.

Receive Aurlio Comparator Setting

On an extremely noisy line, the amount of audio

required to turn on the receive path speaker may be increased'

This may be accomplished by adjusting R53 while the remote

controller is connected to the line. At the point when the

speaker audio shuts off, turn the potentiometer about 1116 of a

tum more. This ensures ttrat the remote controller will not

constantly be on the threshold of tuming the speaker on. Make

sure that you still receive audio.

Earpiecp Audio Setting

In a noisy environment, it may be necessary to in-
crease the audio to the earpiece speaker. This is done by

adjusting potentiometer R29.

DC REMOTE CONTROLLER

This section will contain the adjustrnent for the fol-
lowing remote conEoller parts:

Clock
Alert Level (R14 Keypad Display Board)
Microphone to Line Audio Level (R46)

Microphone Audio Comparator Setting (Ri 17)

Receive Line Compensation (R29)
Receive Audio Comparator Setting (R116)
Earpiece Audio Setting (R75)

Clock
(All part numbers refer !o Display Board (J19D00-0164)

To set the clock to the correct time of day, press the
"CLOCK" button and the volume up A button for fast or
volume down V button for slow setting

To put the clock in 24 hour format, remove H5-H6
and insert }l6-H7.

If thetime is continually fast or slow, replace Xl with
another sAndard colorburst crystal, 3.58 megahertz.
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Alert Level
(All pat numbers refer to Display board (J19l900-01@)

To increase the Alert level to the line, decrease R 13 to
1/2 its value. This may be done most easily by placing R14
with the same value as R13. Since they are in parallel and ttre
same value, the result is a resistor with If2 R14's value.

Microlhone to Line Audio Level

The remote was facotry set up for a 0 db line. If the
remote controller is to be used on a line with greater loss, use
potentiometerR46 to compensate. The Alerttone is summed
with the voice, so it will not require additional adjustment.

Microphone Audio Comparator Setting

The audio from the microphone will vary according
to the environment and loudness of the users voice. If your
particular environment is particularily loud, you may wish to
set the comparator so that must turn on with more audio. Or if
youhavea softvoicein quietenvironment, youmay wish todo
the opposite. Set the unit up in its working environment and
adjustR 1 17 until your voice triggers the comparator. You may
observe this on the VAJ meter.

. Receive Line Compensation .

On a line with more than 0 db loss, you may wish to
readjust the line compensation potentiometer @29). Adjust-
ment will be a clockwise turn to allow more audio into the
Automatic Gain Conftol amplifier.

Receive Audio Comparator Setting

In an extremely noisy line, the amount of audio
required to turn on the receive path speaker may be desired to
increase. This may be accomplished by adjusting Rl16 while
theremote controlleris connected to the line. At thepoint when
the speaker audio shuts off, turn the potentiometer about 1/16
of a turn more. This ensures that the remote controller will not
constantly be on the threshold of turning the speaker on. Make
sJre that you still receive audio.

TROU BLESHOOTING INFORMATION

W
The following ftoubleshooting suggestions will be

covered in this section:

Microphone audio (J2-1) doesn't reach the line
(J3-3,4).

V{J meter doesn't function.

Alert tone does not reach the line (J3-3,4)

Conrol tones have no effect on the Tone Panel.

Connol tone level needs adjustrnent.

Line audio (13-3,4 ot J3-2,5 for four wire) doesn't
reach the base speaker (J4-1,2).

Line audio (13-3,4 or 13-2,5 for four wire) doesn'r
reach the earpiece speaker (J2-3,6).

Volume control inoperative.

The volume conftol tone is intermittent.

Earpiece speaker is not loud enough.

A constant hum is present in the speaker.

The speaker audio tums on and off constantly.

Background tone Ql75 Hz) present in receive
audio.

Parallel TX indicator intermittent or stuck on.

One key stuck on or off.

Several keys stuck on or off.

Clock doesn't work.

Microprocessor functioning improperly.

Earpiece Audio Setting

In a noisy environment,
crease the audio to the earpiece
adjusting potentiometer R75.

it may be necessary to in-
speaker. This is done by
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hoblem: Procedure:

Microphone audio (J2-1) doesn't reach

the line audio (J3-3,4)

The Push-to-Talk button should be depressed fully so ttrat the TX
indicator is on. If the fi indicator does not turn on, check the

cord and connector.

The comparator (U8) potentiometer (R58) may be misadjusted.

Check that pin ? of U8 goes to 13 .8 VDC when speaking into the

microphone. Readjust the potentiometer if this is the problem.

The comparator (U8) output is normally low (.7 VDC or lower)

and is high (13.8 VDC) when talking at a comfortable level.

The output of the automatic gain control (AGC) amplifier @in 1

U8) should be biased at 6 VDC with audio visible on it. The audio

on connector (J5-1) should be identical.

On the extension board (J19l900-0171), the 2175 notch filter
output (Ul pin 1) should be biased at 6 VDC with audio riding
on it.

On the extension board, the ftansistor switch (Ql) should be

allowing audio !o pass. both J5-3 and J4 -3 must be low (less than

0.7 vDC).

On the extension board, the outputof the summing amplifier (pin

8 of Ul) should be biased at VDC with audio visible on it.

The potentiometer (R64) may need readjustment. Adjust this
potentiometer and observe the ouput on the line (J3-3,a). The
outputshouldbe0dBm (.77 Vrms) for0dBm (.77 Vrms) of 1000

Hertz atthe microphone input (Jz-I). If this has no effect, the

transistor switch (Q3) or Ul1 (on the base board) is defective.

l.)

2.)

3.)

4.)

5.)

6.)

7.)

VAJ meter doesn't function. If audio isn't getting to the line (J3-3, 4), then follow the
procedure for "Microphone audio (J2-1) doesn't reach the line
audio (J3-3,4)".

Check the ribbon connector pin 26 for continuity.

Refer to Keypad Display Board.

1.)

2.)

3.)
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Problem: Procedure:

Alert tone does not reach the line
(J3-33).

When the "Alert" button is pressed and there is no 1000 hertz

tone atpin 2 of U3, check the continuity of the ribbon cable, Pl -

25. lf. ttrere is good continuity, refer to the Keypad Display
Board noubleshooting procedure.

If ttre Alert tone is present at pin 2 of the bilateral switch (J3)
and not at pin I of U3, pin 13 of U3 isn't being pulled high or

has failed.

On the extension board (J191900-0171), the Alert tone should

be detectable at pin 8 of Ul.

1.)

2.)

3.)

Control tones have no effect on the Tone
Panel.

Observe ttre conftol tones on P5-4. The digitized tones will be
present when a button is pushed that produces them (such as

PTT button). If there are no tones at this point, check to see

if the tones are present on the digital to analog IC (U16) pins
14, 15 and 16. Ifnotpresent on these pins and the faceplate
LEDs toggle on and off, there is a problem with U16. If the

LEDs do not toggle, check the "Microprocessor functioning
improperly" troubleshooting procedure.

On the extension board (J191900-0171), Ul pin 7 should be

biased at 6 VDC and have conffol tones present.

On the extension board (J19l9m-0171), Ul pin 8 should be
biased at 6 VDC and have control tones present. If they arc
present, the line loss between the panel and remote controller
is greater than 0 dB and line out level adjust (R64), needs

adjustment (review "Control tone level needs adjustment") or
check the Tone Panel's trouble-shooting procedure.

1.)

2.)

3.)

Connol tone level needs adjustment. Under normal conditions, the voice audio at the microphone
input (J2-1) will cause 0 dBm (.77 Vrms) on the line (J3-3, 4)
across a 600 ohm load. The control tones are then set up as

follows.

Place remote controller in test mode by shorting across H25-
ID6 while plugging in the unit. The faceplate LEDs will flash
on and off four times to indicate test mode.

Press and release any key and measure the output frequency
across J3-3, 4. It should & 2175 hertz. If not, the remote is
generating a function tone. If the remote is generating a

function tone, continue to press a faceplate key until a2l'75
hertz Secure-it tone is produced.

1.)

2.)

3.)
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Problem: Prpcedure:

3.) Place a 600 or 620 ohm load across the output of the remote
controller (J3-3,4).

On the extension board (J191900-0171), adjust the function
tonelevel adjustpotentiometerR22 for 10 dBm (2.45 Vrms)
on the line conn@tor (P3-3,4).

Unplug and plug back in the remote controller to remove

unit from test mode.

4.)

5.)

Line audio (13-3A or J3-2,5 for four
wire) doesn't reach the base speaker
(14-1,2).

1.) Incoming audio at Pt[- 1 and not at P4-2 is a good indication
that the parallel option is suspect. On the extension board
(Jl9l900-0171) check the biasing on the output pins of U2.
They should all be at 6 VDC.

Pin 7 of U9 should be at 6 VDC with audio on it.

Check U4, pin 5, 6 and 7 for 6 VDC biasing. Audio should
be clearly visible atpin 7. If audio is not visible, increase the
volume with the buttons on the face plate . If still a problem ,

refer to "Volume control inoperative" troublqshooting pro-
cedure.

2.)

3.)

4.) Make sure audio is on the bilateral switch (U3) on pins 3 and
4. If the swirch is open, adjust the comparator (U9) poten-

tiometer (R53). The output of the comparator is normally
low. When audio -30 dBm (.024 Vrms) or more enters the
remote conftoller (P3-3,4), the comparator should switch
high. Pin 5 of the switch (U3) will also go high and allow
audio to pass from pin 4 to pin 3.

The bilateral switch (U3) pin 8 and pin 9 are connolled by
the HUHS switch J2-5.

The potentiometer R52 that adjusts the speaker setting has

been setto accept0 dBm (.77 Vrms) atthe line (J3-3,4 orJ3-
2, 5 for four wire) at I KHz and output 3.45 Vrms on the
speaker. If this potentiometer was disturbed, readjust it
according to this procedure.

5.)

6.)
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Problem: Procedure:

Line audio (J3-3, 4 or 13-2,5 for four
wire) doesn't reach the earpiece speaker
(J2-3,6).

1.) If audio doesn'treach the base speaker (J4-1,2),refer to tle
section "Line audio (J3-3,4 ar J3-2, 5 for four wire) doesn't

reach tlre base speaker (J4-1,2)".

Pin 1, 2 and 3 of U4 should be biased at 6 VDC and audio
should be visible on pin I . If not try the earpiece adj ustrnent
(R29) and find a satisfying listening level.

Check the connector 12-6 andJ2-3 as well as the cord.

2.)

3.),

Volume control inoperative. 1.) There are tlree elements that may effect the volume, the

muting switch (U3B), the elecfionic potentiometer (U6), or
the volume stepper (U10).

The muting swirch during normal operation should have pin
10 and 11 of U3D biased at 6 VDC and pin 12 of U3 should
be high at 13.8 VDC, or low if mute is selected.

The elechonic potentiomeler at pin 8 should be at 5 VDC.
Pin 2 will be high (5 VDC) when volume up button is pressed

and low (0.7 VDC or less) whenvolume down is pressed.

Chip select (Prn 7) will normally be high (5 VDC) but will
be low when volume up or volume down is pressed. Pin 1

of U6 will be controlled by U10 and will oscillate when
either volume control is used.

The volume stepper (U10) is conrolled by pin 4. When a

volume key is used the base of the transistor (Q4) goes low
and pin 4 or U10 is pulled high by R56 (to 5 VDC). At that
time, pin 3 of U10 will begin to produce a square wave. This
is the volume step required by the electonic potentiometer
(u6).

2.)

3.)

4.)

The volume control tone is intermittent. l.) When a volume conEol button is used, P1-15 goes low. At
that time pin 4 of U10 goes high to allow the volume stepper

to run. Volume tone oscillator (U5 pins I and?) begins to
oscillate. The oscillation is aresult of R25 and C52 on the
schmitt trigger. This output then feeds into the Volume
Conrol IC.

32



TROUBLESHOOTING L81.31846

Use earpiece adjustment potentiomeler (R29) to adjust the

earpiece to a comfortable fistening level.

1.) The automatic gain controlled amptfier (U9) will be at maxi-
mum gain when there is no audio on the line. The voltage at pin

2 of U7 will then cause the comparator (U9) pin I !o trigger and

shut off the receive audio (U3 pin 5). If the potentiometer R53

is not set correctly (or your line is extremely noisy), your

speaker audio may be irritating.

Refer to the explanation of the comparator above under "A
constant hum is present in the speaker".

All adjustments described are performed on the extension

board (J191900-0171).

The problem is that the 2175Hertz notch filter (U2) on the

extension board (J19i900-OiZt1. To reset this filter, you must

receive the2175 Hertz hold lone from a parallel remote and

adjust R3 I until a minimum of 217 5 hertz is heard.

Next, adjust R32 until a minimum noise level of 2175 hertz is
heard. AdjustR3l again until a minimum is reached.

Continue procedure 2 until the tone is no longer audible.

Parallel indication is acheivedby the detectionof 2l75Hertz
Secure-it tone which is 125 milliseconds of a +10 dBm (2.45

Vrms) tone. This is followed by the transmit hold tone, 2175

herlz at -20 dBm (.08 Vrms), detected for the duration of the
parallel transmit.

All adjustments described are performed on the extension

board (J191900-0171).

The input to this detector is P4-l connector. Potentiometer
R30 is used to vary the gain of the detector (U3). While
detecting a parallel transmit, adjust this potentiometer until the
TX indicatorlED shuts off. Then readjust the potentiometer
back by about 1/16 of a turn so that detection is guaranteed.

If this doesn't cure the problem, check the DC levels of pin 1,

7, 8 and 14 or U3. They should all be at 6 VDC with audio
riding on them.

1.)

1.)

1.)

2.\

3.)

1.)

2.\

3.)

Earpiece speaker is not loud enough.

A constant hum is present in the speaker.

The speaker audio tums on and off con-

stantly.

Background tone (2175 IIz) present in
ceive audio.

Parallel Tx indicator intermiuent or stuck
on.
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hoblem: kocpdure:

One key stuck on or off.

4.) Pins P4-6 andP4-7 should normally be held high (5 VDC)
and will be pulled low by fiansistors Q2 and Q3 when 2175

hertz is detected.

Ifone singlekey is stuckon oroff, check the continuity of the

ribbon cable.

Check both connectors.

Monitor the input to IC U17 or U18 for a voltage ffansition
from ground to 5 VDC.

Clean under the keypad.

2.)

3.)

4.'

Several key stuck on or off. 1.) If any key, other than Clock or Alert works, then the micro-
processor is working, so check U17, U18 or U19 buffers.

Check the "Microprocessor functioning improperly" ftou-
bleshooting procedure.

2.)

Clock doesn't work. 1.) Check the Keypad Display Board toubleshooting proce-
dure.

Microprocessor functioning improperly. Check for l2megahertzclock frequency between pin 18 and

19 on microprocessor Pn). Caution: Use a high imped-
ance probe.

lvlake surepin9 of microprocessor(U22) islow (0.7 VDC or
less) at all times.

If pin 9 of the microprocessor (U22) is constantlypulsing, the

watchdog (U23) is trying to cause a reset. This means that
pin 1 of ttre microprocessor isn't writing to the watchdog
(U23 pin 6) every 100 milliseconds as it should be.

Pin 30 of the microprocessor (U22) is used to latch the
contents of the ROM (U21) to the latch (U20). This line
should be constantly pulsing.

The write line (pin 1.6 ot U22) should be pulsing. This
indicates the microprocessor is writing.

The outputs of U15 (pin 3 and 6) should pulse constantly.
This menas the microprocessor is reading key inputs.

TheoutputofUl5 (pin 8) shouldpulsewhen akey ispushed.
This indicates an LED is being written to.

2.)

3.)

4.)

s.)

6.)

7.)
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TROUBLESHOOTING LBI-31846

DC REMOTE CONTROLLER

The following troubleshooting suggestions will be

covered in this section:

Microphone audio (J2-1) doesn't reach the line
(J3-3,4).

VAJ meter doesn't function.

Alert tone does not reach the line (J3-3' 4)

Conrol curents have no effect on the DC Panel.

Adjusting control currents.

Line audio (J3-3,4 or J3'2,5 for four wire) doesn't

reach the base speaker (14-lA.

Line audio (13-3,4 orJ3-2,5 for four wire) doesn't

reach the earpiece speaker (J2-3,6).

Volume control inoperative.

The volume control tone is intermittent.

Earpiece speaker is not lou{ enough.

A constant hum is present in the speaker.

The speaker audio tums on and off constantly.

Parallel fi indicator intermittent or stuck on.

Key stuck on or off.

Clock doesn't work.

35



LBI-31846 TROUBLESHOOTING

Problem: Pr6cedure:

Microphone audio (J2-1) doesn't reach

the line audio (J3-3,4)
1.) The Push-o-Talk button should be depressed fully so that

the TX indicator is on. If the TX indicator does not turn on,
check the cord and connector.

The comparator (U24) potentiometer (Rl 17) may be misad-
justed. Check that pin 7 of U24 goes to 13.8 VDC when
speaking into the microphone. Readjust the potentiometer if
this is the problem. The comparator (U24) output is nor-
mally low (.7 VDC or lower) and is high (13.8 VDC) when
talking at a comfortable level.

The output of the automatic gain conrol (AGC) amplifier
(pin 7 or U7) should be biased at 6 VDC with audio visible
on it.

The open collector output at J5-5 should not be held at
ground while talking in the microphone and PTT button
depressed.

The potentiometer (R46) may need readjustment. Adjust
this potentiometer and observe the output on the line (J3-3,

4). The output should be 0 dBm (.77 Vrms) for 0 dBm (.77
Vrms) at the microphone input (J201). If this has no effect
then U6 is defective.

2.)

3.)

4.)

s.)

VAJ meter doesn't function. l.) If audio isn't getting to the line (J3-3, 4), then follow the
procedure for "Microphone audio (J2-1) doesn't reach the
line audio (J3-3,4)'.

Check the ribbon connector pin 26 for continuity.

Refer to Keypad Display Board.

2.)

3.)

Alerttone does notreach tle line (J3-3, 4). 1.) Check the continuity of the ribbon cable, P1-25. If there is
good continuify, refer to the Keypad Display Board trou-
bleshooting procedure.

The Alert tone should be detectable on R31 and U6 pin.2.)
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TROUBLESHOOTING LBI-31846

Problem: Procedure:

Control currents have no effect on the

DC Panel.

1.) Measure the control currents by placing an ampere meter in

series with the line. Try transmitting with intercom off and

T)(F f . There should be 6 milliamps on the line. If there is

current, check the trouble shooting procedure for the DC panel .

If the currentneeds adjusting, check theprocedure on "Adjust-

ing conrol currents".

Check the high voltage output across C5. This voltage will be

approxiamately 150 volts.

Check the output of the PROM (U20) on pins 3, 4 and 5. They

witl normally be at 5 volts. One will go low at a time to select

the current to be generated.

Check the output of the PROM (U20) on pins 1 and 2. Only one

may be low at a time.

2.)

3.)

4.)

Adjusting control curents. All adjustments described must be done with the handset

removed from it's cradle.

Place a current meter in series with the line.

To adjust ttre 2.5 milliamp current, disable channel guard with
the CG button on the faceplate. Put the remote in RXl mode

and disable intercom. Turn R8 potentiometer so that the

current meter is 2.5 milliamps.

To adjust the 6.0 milliamp current, disable intercom and select

T)Gl. PTT and adjust R13 potentiometer so that the current
meter reads 6.0 milliamps.

To adjust the 11.0 milliamp curent, select ttre appropriate
sening for 11.0 milliamp current generation:

For a DC remote controller with:
2 frequency transmit place the unit in TX- f2
andPTT.

For a DC reyhote conholler with:
Repeater Disable
Channel guard Disable

place the qnit in Repeater disable and CG disable.
i

I

For a DC temote controller with:
1lfrequency transmit
2 frequency receive (Aux Rx)

place the unit in RX-F2 and remove handset from base.

Adjust potentiometer R26 until the amp meter registers 1l
milliamps.

1.)

2.)

3.)

4.)

5.)
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LBI-31846 TROUBLESHOOTING

hoblem: Prpcedure:

Line audio (J3-3,4 or J3-2,5 for four wire)
doesn't reach the base speaker (J 4-1,2).

Check the biasing on the output pins of U9A. They should
all be at 6 VDC.

Pin 7 of U9B should be at 6 VDC with audio on it.

Check U10, pin 1, 2 and 3 for 6 VDC biasing. Audio should
be clearly visible at pin 1. If audio is not visible, increase the

volume with the buttons on the face plate. If still a problem,
refer to "Volume control inoperative" troubleshooting pro-

cedure.

Make sure audio is on the bilateral swirch (U13) on pins 3

and4. If the switch is open, adjust the comparator (U24B)
potentiometer @116). The ouEut of the comparator is

normally low. When audio -30 dBm (.024 Vrms) or more
enters theremoteconEoller @3-3,4 orP3-2,5 for four wire),
the comparator should swirch (U13) will also go high and
allow audio to pass from pin 4 to pin 13.

Thebilateral swirch (U13) pin 8 andpin 9 are conrolledby
the HUHS switch J2-5.

The potentiometer R92 that adjusts the speaker setting has

been set to accept 0 dBm (.77 Vrms) at the line (J3-3, 4 or J3-
2,5 for four wire) at 1 KHz and output 3.45 Vrms on the
speaker. If this potentiometer was disturbed, readjust it
according to this procedure.

1.)

2.)

3.)

4.)

s.)

6.)

Line audio (13-3,4 or 13-2,5 for four wire)
doesn't reach the earpiece speaker (J2-3,6).

1.) Ifaudio doesn'treach thebase speaker (J4-1,2), refer to the
section "Line audio (J3-3, 4 or 13-2,5 for four wire) doesn't
reach the base speaker (J4-1, 2) '.

2.) Pins 5, 6 andT of U10 should be biased at 6 VDC and audio
should be visible on pin 7. If not try the earpiece adjustment

R75) and find a satisfying listening level.

3.) Check the connector 12-6 and.J2-3 as well as the cord.

Volume conEol inoperative. 1.) There are three elemena that may efect the volume, the
muting switch (Ul3D), ttre electronic potentiometer (U14),
or the volume stepper (Ul1).

2.) The muting switch during normal operation should have pin
I 0 and I 1 of Ul 3D biased at 6 VDC andpin 1 2 of U 1 3 should
be high at 13.8 VDC, or low if mute is selected.
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Problem: Procedure:

3.) The electronic potentiometer at pin 8 should be at 5 VDC. Pin 2
will be high (5 VDC) when volume up button is pressed. Chip.
select @in 7) will normally be high (5 VDC) but will be low when
volumeup orvolume down is pressed. Pin 1 of U14 willbe con-
trolled by Ul1 and will oscillate when either volume control is

used.

The volume stepper (U 1 1 ) is conrolled by pin 4. When a volume
key is used the base of the fansistor (Q4) goes low and pin 4 of
Ul I is pulled high by R85 (to 5 VDC). At that time, pin 3 of Ul 1

will begin to produce a square wave. This is the volume step

required by the electronic potentiometer (U14).

4.)

The volume conftol tone is intermittent. When a volume control butlon is used, P1-15 goes low. At that
time pin 4 of Ull goes high to allow the volume stepper to run.
Volume tone oscillator (U12D pins 9 and 8) begins to oscillate.
The oscillation is a result of R61 and C54 on the schmitt trigger.
This output then feeds into the compressor (U9) input. If this tone
level isn't high enough, the compressor will not turn on.

Earpiece speaker is not loud enough. l.) Use earpiece adjustment potentiometer @75) to adjust the

earpiece to a comfortable listening level.

A constant hum is present in the speaker. r.) The automatic gain controlled amplifier (U9) will be at maxi-
mum gain when there is no audio on the line. The voltage at pin
14 ofU8 will then causethecomparator(U24) pinT to niggerand
shut off the receive audio (U3 1 pin 5) . If the potentiometer R 1 1 6
is not set correctly (or your line is exhemely noisy), your speaker
audio may be iniating.

The speaker audio turns on and off
constantly.

1.) Refer io the explanation of the comparator above under "A
constant hum is present in the speaker".

Parallel TX indicator intennittent or
stuck on.

1.) The current is sampled on the line at J3-1, 6 from connect P2-1,
2. It is essential that the connection is made with the correct
polarity. A "positive current" will cause the detector to indicate
a parallel transmit.
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LBI-31845 TROUBLESHOOTING

Problem: Procedure:

One key stuck on or off. 1.) If one single key is stuck on or off, check the continuity of the

ribbon cable.

Check both connectors.

Monitor the input to IC U16, U21U22 orU23 for a voltage

transition from ground to 5 VDC.

'Clean under the keypad.

2.)

3.)

4.)

Clock doesn't work. 1.) Check the Keypad Display Board Eoubleshooting procedure.

KEYPAD DISPLAY BOARD

The following troubleshooting suggestions will be covered in this section:

Alert tone does not work.

Vru meter not functioning.

Clock running inproperly. .

Problem:
Procedure:

Alert tone does not work. 1.) When the "Alert" button is pressed, the TX indicator should
come on. If not, the button contact may be faulty.

When the button is pressed, the 555 timer (U2) should begin to
oscillate at approxiamately 1000 hertz. If this doesnt occur,
check the 5 volt supply on pin 8 of the 555. Also make sure that
pin 4 goes high when ttle "Alert" buton is pressed.

2.)
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Problem: Procedure:

VAJ meter not functioning. 1.)

2.)

There should be voice audio biased at 5 volts on Ul.

Pin 6 of the V/U meter (J4) will be a DC voltage derived from a
rectified version of the voice audio.

Check pins 4 and 10 of U4 for power.3.)

Clock running improperly. 1.) The clock oscillator (X1) should be running at 3.58 megahertz
(pin 15 and 16).

2.) The pin 7 of U5 will determine the LED briteness and should be
at a DC level above 1 volt.

3.) The set, slow and fastlines (pin 11, 12 and 3) of the clockchip will
normally be held at 5 volts. When a button is pushed, these lines
will be pulled low accordingly.

Check pin 18 of U5 for 9.1 volts supply.4.)

LEDs not lit 1.) Check power (pin P1-3 and P1-2) lines ro the keypad display
board.

Printed in U.S.A
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LBI-31846 PARTS LIST

REFERENCE
NUMBER

s8 ,59 .6 6
c3,4,52
c5
c6
c7
c8,29
c9
cl0
ctt.14,t6,18,
t9 ,27 ,35 ,45 ,49
ct2
c1 3 ,48
c75,22,27 .28,
32 .33 .39 | 46 ,56
cr7
c20
c24 ,26 ,36 .40-44 ,
5t t53,60,62-65,
67-69
c25
c30
c3l
c3t ,50.70
c38
c54
c5?,51

D1-3,5-15
D4 ,16-27 .
23-30

F1

HI-2,2-3,5-6,
7-8,9-10.r1-t2M
I 3-14
H15-16-17.
18-19-20
IIA-B
I'E-BC

JI
J2 ,3
J5

P1
P2
P3

01
Q2-5
Q6-1 0

Q12-16,18,19

RI
R2-4,7 t70,lr,
19 ,20 ,24 ,25 ,30 ,
37 ,51 ,53 ,59 ,60 ,
62,63,44,45,44,
95-107
R5.5.58,73.93
R8 .?5
R9

I 9A1 I6I9 2P18

r9A701534P5

19A7000?2P1

19A700041P2

19A702104P1

19A1 r5659PI 00
19J706197Pl
19A700072P55

r9A700072P33
19A700072P84

c3R7 7P51 3J

H2 12CRP3 l.0C
n212CRP410C

rr2 L 2c RPz3 0c

Jt 9-39 0- 0012
J19-362-0004
J19-390-2336

J19-362-0002
J19-360-0007
J1 9-39 0- 0 00 4

REFERENCE
NUMBER

R72 .21-23
R13,26,46,92
Rr4,16
Rl5
RI7
R18,35,43,44
54 t56 ,61 ,7 6 .
108,109,1r8
R27 .55
R2B
R29
R31 ,64 r 94
R3 2 ,83
R3 3 ,40 ,8 0 ,81
R34 ,79
R36,119 ,120
R38
R39,45
R41
R42,75
R47
R48
R49
R50
R52
R57
R65
R66
R67
R68
R59
R70
R7l
R72
R74
R'l7
R8 6.
R87
R89
R90
R91
R110

sG1-5 ,9
sG7,8

T3

TBl

TPI

U1
u2-4
U5
u6
o7
U8
u9 ,10
UII
vr2
ul3
u14
u15
u16,2r-23
u]7,18
ul9
u20

G8
NU}IBER

H2r2CRPl68C

19A701250P109

19A701250P209

H2 12CRP2 1 0C
H2l2CRP162C
19A700113P5

H2 l2CRP3l 5C
E2t2CRP2t5C
H212CRP3 12C
rr21 2C RP3 27C
H2I2CRP447C
19A7 0125 0P34 I
n2t2cRP010C
t12L2CRP322C
H2 12CRP2 39C
H2 1 2CRP56 8C
19A701250P353
H2l 2CRP3 3 9C
rr2r2cRPl 18C
19A701250P363
u2 L2cRP2 5 6C
ri2 1 2C RP4 39C
n2 t 2cRP3 47C
19A701250P136
H2r2CRP433C
H212CRP510C

19A701250P118
19A701250P114
H212CRPI33C
H2I2CFP322C
H212CRP115C
H212CRP2 43C
It21 2CRP939C
H212Cp015C
ll272CRP722C
H212CRP0 47C

19A701250P336

19A701999P1

r9A703165Pl

19A700029P044

19A?01830P1
19A704380P2
I 9A7 03 48 3P4
19A703483P001

VENDOR
NUMBBR

Jt 9-312-00
Jl9-351-12
JL9-311-12
J19-3r1-36
Jt-9-311-12

Jl.9-312-00
Jt9-312-00
Jr9-313-13
J19-3 5r-1?
J19-312-00
J1 9-31 2-00
J1 9-3 12-0 0

J19-312-0C
,J19-312-0C
J19-31 l-3 (
J19-312-0t
J1 9-31 2-0 (
J19-312-0(
Jt9-312-0(
J19-311-31
,l 19-3r2-0 (

Jt9-312-0t
J19-311-0(
Jt 9-31 2-0(
J19-312-0(
J19-312-0(
J19-3 I r- 2:
J19-312-1:
Jt9-312-0(
J1 9-3 I t-3(
J19-3r1-1:
J19-311-1:
J19-312-0(
,119-312-0(
J1 9-312-0(
J19-312-0(
J19-312-0(
,f l9-312-1:
J19-312-0{
J19-312-01

J19-300-0r
J1 9-3 00-0 r

J19-410-0t
J19-410-01

J1 9-231-0r

J19-200-01
J19-265-01

J19-130-01
J19-1 3 0-0:
J19-l 3 0- 0l
J19-130-0
.t19-130-0
J19-130-0
J19-130-0.
J19-1 3 0-0
J19-l 3 0- 0
J19-130-0
J19-l 30- 0
J19-r30-0
,Jr9-1 30-0
J19-1 3 0-0
,f 19-r30-0
J19-130-0

PARTS LIST
DC REIIOTS CONTROI,LER UNIT

RCf,l 000
rssoE I

GE VENDOR
NUMBER NUI|BER

19A701534P7 ir19-390-0010
19A703324P1 J19-360-0002

,r19-350-0011
19A700121P6 0R Pl06 Jl9-361-0001

,r19-380-0001
19A700121p2 0R pl02 Jt9-362-0003A

,rr9-360-00r8
L9A?00121p50 0R p105 Jt9-362-0009

J19Lr0-0002

.lr9-110-0001
J19-111-0003

J19-290-0004

Jr9-231-1002

J19-231-1003
Jt9-265-0006
J19-265-0015

J19-231-1067
J19-234-0066
Jr9-231-3017

,Jr9-23r-t 071
J19-234-0006
Jt9-231-3107

J19-180-0020
Jt9-180-0008
J19-180-0006
J19-r80-0009

J19-313-1513

J19-3t 2-0011
J19-312-0003
Jl9-351-1103
J19-312-0023

DESCRIPTION

louP 16V TANT CAP.
22uF I6V EIJEC. CAP.
100uF 25bv ELEC. cAP.
4uF NP ELEC. CAP,
.015uF 100V MYLAR CAP
.0105uF 2* MONO CAP.
l00uF 35V ELEC. CAP.
.047uF UONO CAP.

1uF 25V TANT. CAP.
330pP MONO. CAP.
33uF 15v TANT. CAP.

.47uF MONO, CAP.
220uF 16V ELEC. CAP.
4.7uF 35V TANT. CAP,

.1uF MONO. CAP.
I0uF 25V TAN!. CAP.
.022uF MONO. CAP.
680pF CER. CAP.
.001uF MONO. CAP.
louF l6V ELEC. CAP.
,47uF 35V TANT, CAP,
1000uF 16V ELEC. CAP.

1N4OO3 DIODE

1N914/1N4148 DrODE
IN5242 12V ZENER

3,/8 AMP FUSE

2 POS. JUMPER POSf

3 POS. JUMPER POST
.25tr JUMPER WIRE
.Itr JU}IPER WIRE

2 POS. .155' POST
MODULAR JACK
7 POS, TOP ENTRY RCPT

26 POS. POST
7 POS. POS!
3 POS. POST

ECG398 TRANSISTOR
MPSA43 TRANSISTOR
2N54OI fRANSISTOR
MPS8098 TilNSITOR

51K 58 1/2W RES.

10K 58 l/AW RES.
100K 5* t/4w RES,
IOR IT. }TINI POT.
3K 5* 1/4W RES.

19A700121pI06 0R p6 JL9-362-0001
I9AI34202P1.7 J19-390-0007A
19A700121P3 0R Pl03 Jt9-362-0011

Jt 9-370-0018
l9A700l21pL oR p101 J19-362-0006
19A?01534P8 Jt9-360-0004
19A700003P3 Jl9-390-0002
l-9A70I225P7 ,119-360-0012

T324ADP1O3I

I 9A70 0 0 28P0 0t
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REFERENCE
NUMBER

R).2 .21--23
RL3,26,46 t92
R14,16
R15
Rl7
R18.35,43.44
54 ,s6 .6t t1 6 ,
108,r09 ,r18
R27 ,55
R28
R29
R31.64.94
R32,83
R33,40,80,8r
R34,79
R36,r19 .120
R38
R39 ,45
R4I
R42 t7a
R47
R48
R49
R50
R52
R57
R65
R66
R57
R68
R69
R70
R7l
R72
R74
R17
R86
R87
R89
R90
R9l
R110

sG1-6 ,9
sG7,8

T2
T3

TBl

TPI
8P2,3

U1
u2-4
U5
U6
o7
U8
u9,L0
ulf
ur2
ul3
ul4
u15
ur6,2r-23
u1? , l8
uI9
020

or
QI

U1
U1
U1
U1
UI
u2-4
u5,15
u5,15
u5 ,15
u5,15
|d6,7.9,
10.t1,14
u8,20
ul2,13,16-19,
2t-23

scl ,2

t2

N80PL3008

19A7 0291'1
N80P1300{
77 4225P3
N404P1386

1.9A700I5{
I 9A7 00 r5a

19A7 0 2101
N80P13 00,1

GE
NUMBER

H212CRP168C

r9A701250P109

19A701250P209

H2 I 2CRP21 0C
t12 7 2CRP 16 2C
19A70 0l I 3P5

H2 12CRP3 t 5C
F2t2CRP215C
H21 2CRP3l2C
H2l2CRp327C
H2!2CRP 4 4'7 C
19A?01250P348
n2 t 2cRP01 0c
tr2 7 2CRP 322C
F2 r2CRP2 39C
n21 2C RP56 8C
19A701250P353
F2 I 2CRP3 39C
E2l 2CRPl 18C
19A701250P363
H2 12CRP2 5 6C
H2 1 2CRP4 39C
g2 12CRP3 47C
1 9A701250P1.35
n2 1 2CRP43 3C
H2 L 2C RP51 0C

19A701250P1r8
19A701250P114
H212CRPl33C
a272CPE322C
H2l2CRPl I 5C
F2r2CRP2 43C
rr21 2CRP939C
H212CRP015C
H212CRP122C
H2r2CRP0 47C

19A701250P336

19A701999Pr

19A703165P1

19A700029P044

I 9A7 0183 oPl
19A704380P2
l9A7 0348 3P4
I 9A70 348 3P001

VENDOR
NUMBER

J19-3r2-0017
J19-351-1202
J19-311-1210
J19-311-3650
Jt9-311-1211

J19-312-0019
J19-312-004s
JL9-3 1 3-I 339
J19-35r-1253
Jl9-312-0009
J19-312-0078
J19-3r2- 0 021
J19-312-000s
J19-312-0046
Jl9-311-3092
J19-312-0038
J19-312-0015
J19-3r2-0070
J19-312-0015
,119-311-3482
J19-3r2-0059
J19-312-0057
J19-311-0026
J19-312-0002
J19-312-000r
J19-3r2-0020
JL9-37r-2323
J19-3r2-1334
J79-3r2-0047
J19-311-3650
J19-311-1503
J19-3tr-1373
J19-3r2-0079
J19-312-0015
,119-312-0056
J19-312-0071
Jl9-312-0060
JL9-312-1150
J19-312-0052
J19-3r2-0058

J19-300-0001
J19-300-0004

J19-4r 0-00 01A
J19-410-0005

J19-231-0003

J19-200-0015
J19-265-0011

J19-130-0247
J19-130-0241
J19-130-0237
J19-130-0223
,J19-130-0229
J19-130-0240
Jl9-130-0120
J19-130-0010
J19-I30-0238
J19-130-0067
J19-f30-0243
J19-130-0248
,rl9-130-0071
J19-130-0257
,119-r30-0249
J19-130-0?13

DESCRIPfION

680 OHM 5* 1/49r RES.
2K 1T. MINI POT.
121 OHr.t lE 1/4W RES,
355 OHM tS r/4W RES.
1.21K lt 1/4w REs.

1K 5t l/4w RBs.
620 OEM 5S 1,/4W RES.
3.9 OHM 5t 1/2W RES,
25K 1T. MINI POT.
l5K 51 1/4W RES.
1.5K 5t 1/4w REs.
12K 5t 1,/4w RES.
27K 5* 1/4W RES.
470K 5t 1/4rc REs.
30.9K 1& t/4W RES.
l0 oHM 5t l/4w REs.
22K 5* 1/4w REs.
3.9K 5r l/4w RES.
5.8M 5t 1/4W RES,
34.8K l8 1/4W RES,
39K 51 1/4w RES.
180K 5t r/4w RES.
44.2K 1E l/4W RES,
5,6K 58 1,/4W RES.
390K 58 1,/4W RES.
47K 58 1/4W RES.
232K l8 1/4W REs.
330K 51 1,/4w RES.
IM 5t 1/4W RBS.
365 oHM 1* 1/4w REs.
150K 5* 1/4w REs.
137K l8 1/4I^r RES,
330 OHM 5t 1/4W RES.
22K 53 t/4W RES.
150 ogM 5t 1/4w REs.
4.3K 58 t/4W RES.
3.9 onM 5g L,/4w RES.
15 oHM 5E 1/4I{ RES.
220 otlr't 5t 1/4w REs.
47 OHM 51 1/4I{ RES.

VARISTOR ].50V
VARISTOR 24V

24-10 AUDIO TRANSF.
600 OIIM COUP. TRANSF.

8 PlN ELECTROVERT

TEST POINT POST
.45'WIRE TEST POINT

Lr{3l7KC REG, rO-3 IC
4N38 OPTO ISOLATOR IC
LM317T REG. TO-220 IC
LI.I386-4 AUDIO A}IP IC
CA326OE DUAL OP-AMP IC
NE572 DUAL COMPANDOR IC
TLO62CP DUAL OP-AMP IC
LM555 TIMER IC
CD74CI4 T'EX SHMT. TRG. IC
4066 QUAD SPSI SI{ TC
x9103 10K POT. lC
LM2OO3AT 1OW AUD. AMP IC
I'll{74C74N DUAI D PF IC
74C04 HEX INVERTER IC
74IICO2N OUAD 2-1N NOR IC
745188 32 X I PROM rC

REFERENCE GE
NOMBER NUMBER

tll
F1
F1

P.
CAP .

ic*
aP.
:rP.

tP-

:'
iP.
lP.
c.eP.

E

f,P.
lP,

lt
tr

REFERENCE GE
NUMBER NUMBER

R1 n2L2CRPla

19A70125(

N80P9 004r



REFERENCE
NUMBER

WR

FI
F1

0r
QI

U1
uL
U1
UI
UI
u2-4
u5 ,1.5
u5,15
u5 ,15
u5,15
tJ6,7 ,9.
10,11,14
tJ8 ,20
u12 ,1 3,16-19 ,
2t-23

N80PI 300 sB6

L9A702917P'l
N8 0P1 300486
7t422593 0R N210P13
N404P1 386

19A70 01 56Pl s
l9A7 001 56P9

I 9A7 021 04P2
N8 0P1 300486

I

J19-210-0002
Jl9-2 00- 0 087

Jl9-2r0-0001
J19-210-00r2
J19-2r 0-01 00
J19-199-3073
J19-2 00-0058
J19-220-0006
ir19-21 0-0009
J19-r99-3070
Jr 9-1 99-002 0
J19-199-2002

J19-22 0-000 3
J19-22 0-000r

Jl9-2 2o-O 00 2
J19-234-0046
J19-r99-3 070
J19-200-030s
Jr9-9 00-01 6 5

VENDOR
NUMBER

J19-231 -3 00 7

J19-3r2- 004 5

J19-300-0004

J19-4 L 0-O b0 3
J19-r99-3055
J19-900-0170

\-

4

GE
NUMBER

VENDOR
NUMBER

Jl9-265-0005 .25i WlRE JUiIPER
J19-29r-0001 qosE cLrP
Jl9-291-0005 PUSECOVER

DESCRIPlION

680 Osu s* l/4w RES.
2K 1T. UINI POg.
12r oHtt 1t 1/49t RES.
365 oHM lC l,/4W RES.
r.21K 18 t,/4lr RES.

1K 5t l/AW RES.
620 OHM 5t r,/4W RXS,
3.9 oHrir 5t l,/2w RES.
25K 1T. MINI POT.
r5K 5C l,/4vt RES.
l.sK sr L/4w REs.
12K 5t r/4W RES.
27K 5t I,/4W RES.
470K 51 1/4r{ RES.
30.9K lE t/4W RES,
l0 OFM 59 I,/ilW RES.
22R sr 1/4w REs,
3.9K 5t 1,/4W RES.
6 .8r.r 5N 1/4w RES .
34.8K lt 1,/4W RES.
39K 5t t,/4W REs.
1S0( 5t L,/4w RES.
4,1.2K lN 1/4w REs.
5.6K 5r r/4vr RES,
390K 5S t,/4W RES.
47K 58 L/4W RES.
232r L8 1/4w RES.
330K 5t l,/4w REs.
]M 5S 1/4W RES.
365 oEM 1t l,/4W RES,
I50K 51 1/4w RES,
l37K lt t,/4W RES.
330 OHM 5t 1/4vr RES.
22K 5t r/4I{ RES.
150 oHM 5t 1,/4W RES.
4.3K 5r L/4W RES.
3.9 OHM 5t t/4W RES,
15 osu 5t I/4w RES.
220 OFr,r 5t r./4w Rxs.
4? OEM 53 l,/4W RES.

VARISTOR 15OV
vARrstoR 24v

24-IO AUDIO TRANSF.
600 OEM COUP. TRANSF.

8 PIN ELBCTROVERT

rEST POINT POST
.45i WIRE TBST POINT

Llit3lTKC REG. TO-3 IC
4N38 OPTO ISOLATOR IC
LM317r REG.. rO-220 rC
Ltit386-4 AUDIo AMP IC
CA326OE DUAL OP-AMP IC
N8572 DUAL COMPANDOR IC
rLOS2CP DUAI, OP-AMP IC
LM555 TIMER IC
cD74C14 EEX SHri{T. TRG. rC
4066 ouAD SPST SVI rC
x9103 roK POI. rC
LI42OO3AI IOW AUD. AMP IC
MI474C74N DUAL D FF IC
?4C04 EEX INVERTER IC
74ECO2N OUAD 2-IN NOR IC
745188 32 X I PROtit rC

PARTS LISI

4-WIRE AUDIO OPTION
ISSI'B I

DESCRIP'IION

TO-220 HBAT SINK
.187' RIVET

,TO-3 L/2" HEAT SINK
54239 HEAT SINK
TO-3 INSULATOR
6-32x1/2t' PH. SCREW
6-32x1l9" SPACKER
6 PIN IC DIP SOCKET
56308 TIEAT SINK
5-3227/4" PH. sCREtl
6-32 HEX NUT
*6 STAR WASITER

8 PIN IC DlP SOCKET
16 PIN IC DlP SOCKET

14 PIN IC OIP SOCKET
SHORTING PLUG
6-32x1/4" PH. SCRE!{
*4x3,/8" THRD. SPACER
P.C. BOARD

DESCRIPTION

7 POS .1"x.1i' RECPT.

520 OEM 58 t/4}r RES.

sl4( 25 VOr.T VARTSTOR

600 OIIM COUPLING TRANSF.
*4-A0tl/4" PHLP. SCREW
GE 4-IIIRE AUDIO PC BD

REFERENCE
NU!.{BER

it5.
R1

sGl ,2

12"

GE
NUUBER

E2 12CRP1 6 2C

I 9A7 012 5 0P336

N80"9 00486



OUTLINE DIA(

!R,
J]

!!

(4166-A-01, Rev.E)

(4166-A-02, Rev.E)

(4166-A-03, Rev.E)

Reference cB
Nunber NuDber

ct,2,3,5,7A,
L9,22,23,24,25

c4t6t7,At9,t3,
L4, L5, L5,20, 21 L9A7 00.
c10 194701:
c11
ct'7
Dr,2 t3,4,5 t6 19A700r
P4 19A700r
P5 194700r
01
Q2,3
R1, 16, 3 6
R2, r.5 19470:
R3,17
R4,L4,37 194701:
R5, r-3 19A701:
R5,12 H212CRj
R7 ,Ia,29 H2t-2CRl
R8,25 H2t 2CRl
R9,23,24,
26,27 ,2A,35 q212CRl
R10,11,40 It212CRl
R19
R20
R2L,3L t32,33
R22
n30
R34
R38.39,41 19A70:
TPt ,2 t9A702.
u1, 3
u2
u1,3 19A700:
tJ2 194700:

N8 0P90i

R20
SET NODE 2

R21
SET NODE 1

R22
FUNCTION TONE
LEVEL ADJUST

R31
SET NODE 1

R32
SET NODE 2
R33
SET

PARALLEL OPTION BD.

e=b-Ho,
H;D'H?

R30
DETECTION GAIN

R35[- "Hd

ffi;-sl

(4164-P-01, Rev.A)



OUTLINE DIAGRAM & PARTS LIST LBI-31846

GB
Number

PARTS LIST
Extention/Parallel Option Board

J19 / 900- A77r
VENDOR Description

Nurber
Reference
Nurber

cLt2,3t5,L8t
L9 ,22,23 ,24,25

c4 ,5,7 ,a t9 ,L3 ,
L4 , t5 , L6 ,20 ,2r
c10
c1r.
ct1
DL,2,3,4,5,6
P4
P5
Q1
Q2,3
Rl,16,36.
R2, 15
R3,17
R4,L4,37
R5. 13
R6, 12
R7 , LA ,29
R8,2 5
R9 t23,24 ,
26,27 ,24 ,35
R10,11,,4O
R19
R20
R2L,3!,32,33
R22
R30
R34
R38. 39, 4 1
|IPL t2
ul,3
u2
uL.3
u2

19A700121P106 0R
19A701534P7

19A7 0002 8P001
19A700072P84
194700072P84

191701 250P384

19A701250P3 65
L9'.10L250P225
H2 r2CRP343C
H2 12CRP2 10C
H212CRP347C

H2 12CRP3 10C
H212CRP422C

J19-352-O019

J19-352-OOO1
J19-390-OO10
J19-362-0014
J19-362-0002
J19-110-0001
J19-231.-3107
J19-231-3r07
Jl-9-1aO-0005
J19-180-0009
J19-3 11-5811
JL9-3LL-132r
J19-3 11-0017
J19-3Lt-4542
ir19-311-1781
JL9-3L2-OO27
J19-3 12-0019
J19-3 12 -002 0

J19-3 12-0011
;I19-312-O012
;t19-312-0073
J19-3 51-1202
J1-9-352-0004
,t19-3 52-0005
J19-352-O003
,t19-3 11-523 3
J19-311-7151
J19-265-0016
J19-130-0251
,t19-130-0120
JL9-220-OOO2
,t19-220-0003
J19-199-3055
J19-9oO-O171

1947012 50P383
19A702 104Pl

194700156P7
19A700155P15
NaoP900486

RUNS ON SOLDER SIDE

.01uF 100V ULST CAP.

, 1uF 5 0V I'IONO CAP .
lour 15V TA}II CAP.
82pF 100V IIONO CAP.
.47uF 5OV IIONO CAP.
1N914 DIODE
7 POS .1tr POST HEADER
5 POS .1tr POST HEADER
2N5401 PNP TRANSISTOR
UPSAO9S NPN TR,ANSISTOR
6.81t{ 1* 1/4W RES.
7.32K LZ 1/4W RXS.
2.67R ).2 1/4W RES.
46.4K 18 1/4W RXS.
1.78X 1* 1/4W RES.
43K 5t 1/4W RES.
1K 5t 1/4W RrS.
47K s* 1/4W RXS.

10x s8 1/4w RES.
220K s8 1/4W RES,
7s0K 5* 1/4W RES.
2K I rURN II{INI POT
2K 22 qURN POT
100K 1 TURN I.{INI POT
1!.{ 22 TIJRN POT
523K 1* 1/4W RES.
7.15K lt 1/4W RES.
.1N .fI]I{PER }IIRE
TLO64CN QUAD OP-A],IP IC
TLO62CP DUAL OP-A}4P IC
],4 PIN IC DIP SOCKET
S PIN IC DIP SOCKET
#4-4oxL/4\ PHLP. SCREW
EXT / PAR. OPT. PC BD.

roNEREMorE"**:lin"tffi 
ItT

N TONE
DJUST

RUNS ON BOTH SIDES
-'J:t€:jirS,<F- 

RUNS ON COMpONENT StDE

TION BD.

53



LBI-31846 OUTLINE DIAGRAM & PARTS LIST

r,n"l! rl, Grzuunnr' rlr*;nr;
Ey iDA C*Rl-3*i.qA"i"[*l-{

( 4162-A- 01 )
(4162-L-02)
(4162-A-04)

RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

REMOTE I{ANDSETBOARD
IL9/9N-0t66

54

RUNS ON COMPONENT SIDE



GE
Nunber

PARTS
DC Handset

J19 l9
VE
NU

Reference
Nunber

cL,2
c3
c5
c5
c7
c8

J2
QL,Z
R1
R2,'7
R3,8
R4
R5
R5
R9
R10
R11
sw1
sIc3
EARPIECE
EARPIECE
J2

CR,ADI,E KIT
CRADIJ KIT
CRADLE XIT NAOP13OO4B4
IIANDSEA BOTTOIiT
ITANDSET BOTTOM

HANDSET TOP
EANDSET TOP

19A700121P50 0R 10s
L9A701225P6

19A701534P6
19A700121P2 0R P102
L9A104e79P2

19A700003P3
19,J706197P1

19A70L250P232
H212CRP118C
H212CRP4 10C
H2 12CRPl10C
H2 12CRP215C
H212CRP2 10C
I{212CRP282C
H212CRP115C
H2 12CRP256C

194700121P50 0R 105
19L70t225P6

194701534P6
194700121P2 0R P102
L9A704A79P2

194700003P3
19ir706197P1

L9A?OL250P232
H212CRP1r.8C
hzracnparoc
H212CRP110C
H2 12CRP215C
H212CRP210C
H2L2CRPzA2C
H212CRPt15C
H2 12CRP2 55C

it1!
J1!
J1!
[r,!
itl!
Jl!
ul!
Jll
J1!
J!l
Jtl
itil
Jll
Jt!
Jil
Jlt
Jll
J1!
J1!
itl!
itl!
itl!
J1

J1

;I3
JA
Jlt
J1
JI
il
Jll
J!
Jtr
JI
;tx
JI

rl
J!
att
JI

J2

urc
t4rc
ilrc
P4
P5

Jt
4
'Iri
att
,rt
att
itr
irl
JI
JI
xl
J'
J!
Jt
irI
JI
JI
itt
JI
JI
itI
itl

itt

itr
JI
.II
.tt
itr
JI
JI
JI
itt
itt
tt
JI

JI
JI
JT
JT

PARES
Tone HaDd

GE vFiNunber Nrd
Raference
Number

cL,2
c3
c5
c5
c7
ca
c9
J2
QL,2
R1
R2,7
R3 ,8
R4
R5
R6
R9
R10
R11
sw1
sw3
EARPIECE
EARPIECE
J2

J2

l.llc
l.tIc
r.{Ic
P4
P5

CRADLE KIT
CRADLE KIT
CRADLE KT! N8OP13OO4B4
HANDSET BOTTOM
EANDSET BOTTOI.{

HANDSET TOP
HANDSET TOP

01)
2)

04)

SOLDEH SIDE

COMPONENT SIDE



Reference
Nu[ber

cL,2
c3
c5
c5
c7

c9

QL,2
R1
R2 t7
R3,8
R4
R5
R6
R9
R10
Rl1
sw1
sw3
EARPIECE
EARPIECE
J2

J2

ltlc
MIC
l.trc
P4
P5

CRADLE KIT
CRADLE KIT
CRADLE KIT
HANDSET BOTTOM
HANDSET BOTTOIi'

HANDSET TOP
HANDSBT TOP

GE
Nunbe!

PARTS IIST
DC Handset Board

J19l900-0166
VENDOR Description
NUMBER

19A7OO121P5O OR 1O5 J19-362-OOO9 .047uf 50V MONO CAP'
l9A7Ol225P5 Jt9-390-2226 22uF 16V TANT CAP'
19A701534P5 J19-390-0011 4.7uF 16V TANT CAP.

19A700121P2 OR P1O2 {r.9-362-0003 .01uF sov I'IONO cAP.
a9A7o4879P2 ,J19-360-0025 47uF 15v ELEC CAP.

J19-362-0014 82PF 100v !{ONO CAP.
19A?OOOO3P3 '!19-390-0002 .47uF 35V TANT CAP.
19J705197P1 J|9-234'OO66 6 PrN l'{OD. PHONE JACK

J19-180-OOO9 UPS8098 NPNTRANSTSTOR
L9}r7OL25OP232 J19-311-21-01 2.10( 5* 1/4W R!S'
H212CRP118C J19-312-0057 180K 5* 1/4W RES.
H212CRP41OC ,J19-312-0003 100K 5* 1/4W RES.
H212CRP11OC J19-312-0010 1OO OHIi{ 5t 1/4W RES.
H212CRP215C . J19-312-0078 1.5K 5* 1/4W RES.
H212CRP21OC Jl9-312-0019 lK st 1/4W RES.
H2L2CRP2A2C J19-312-OO36 8.2K 5* 1/4W RIS.
H212CRP115C J19-312-00s6 150 OHI'I 5* 1/4W RrS'
If.2L2CRP256C ,t19-312-0002 5.6R 5t 1/4W RES.

J19-611-0030 Ii{DRR-4 SPST RXED SWTTCH

,t19-611-0O31 SPST t'IOIt NO Prr SWTTCH
J19-9O1-OOO9 32 OIN'I SPEAKER EI,EUENT
J19-901-0016 BT,ACK CLOTH
JL9-260-OO23 6 COND UOD BLK COrL

CORD
J19-199-5099 3/8rrxlrr BIrK Hr SHRK

TUBE
J19-901-0014 EU-60 I4IC ELEMENT
J19-901-O011 80A RUBBER Ii{IC litOUNT
J19-199-1002 r/4n Wfi'P. r,ArCH scRSw
J19-8oO-0037 3tr 28AWG 3 COND CABLE
J19-800-0037 3n 28AWG 2 COND CABLE
JI9-L99-4O2'I +4x1l2rr }IACHINE scREW
J19-9OO-0166 IIANDSET PC BOARD
J19-9OO-O525 BLK TXRD ITANDSET CRADLE
,t19-200-0094 1/4rrx1rr HUHS UAGNET
J19-199-3o8o *6-32x1/4n Btr,K PII scREW
J19-9OO-O516 BI,ACI( PTT BUTTON
J19-900-05r-7 BRN SCRXII COVER

RSTAINER
EANDSET WEIGHT
3/8n HANDSET FOAI{
BRN TIGD HANDSET BOTq_O}'t
BRN T}GD EANDSET TOP

VENDoR Description
Number

\*-z

Reference
Nuhber

cL,2
c3
c5
c6
c7
c8
c9
J2
Qr,2
R1
R2 t7
R3,8
R4
R5
R6
R9
R10
Rl1
swl
sw3
EARPIECE
EARPIECE
J2

I.lIc
l{rc
!tr c
P4
P5

CRADLE KIT
CRADLE KIT
CRADLE KIT
HANDSET BOTTOI.I
HANDSET BOTTONT

IIANDSET TOP
HANDSET TOP

I
I

N80Pl300484

J19-362-OO09

Jt9-900-5005
iI19-201-0053
J19-900-0515
J19-900-O514

PARTS LIST
Tone Handset Board

GE
Numbe!

194700121P50 0R 105
L9^70L225P6

1947 0 153 4P6
19A700121P2 0R P1o2
L94704479P2

19A7 00003P3
19J706197P1

t9^70!250P232
H2 12CRPI"18C
ti2 12cRP41oc
H2 12CRPl10C
H2 12CRP215C
It2 12CRP2 10C
H2L2CRP2A2C
H2 12CRP115C
It2 12CRP255C

.O47uI' 50V MONO CAP.
22uF 16V 9ANT CAP.
4.7uF 16V TANT CAP,
.Olu!' 5OV UONO CAP.
47uF 16V BLEC CAP.
82pF 10ov !{ONO CAP.
.47uF 35V TANT CAP.
6 PIN IiIOD. PHONE JACR
UPSAO98 NPN TRANSISTOR
2.10I< 5t 1/4W RXS.
180K 5* 1/4W RES.
100K 5* 1/4W RES.
100 oEl{ 58 1/4W RES.
l.sK 5* 1/4W RES.
lK 5* 1/4W RES.
8.2K 5* 1/4W RES.
150 OHI{ 5* 1/4W RES.
5.6K 5t 1/4W RES.
I'IDRR-4 SPST REED SWITCII
sPsT l.rol.{ No PTT swlrcH
32 OIII{ SPEAKER EI,EI'ENT
BI,ACK CIOTH
6 COND MOD BLR COIIJ

CORD
3/8trx1tr BLK HT SHRK

ggBE
EU-60 I{IC ELEMENT
8OA RUBBER UIC I,IOUNT
L/4N PHIJP. I'ATCH SCREW
3N 28AI{G 3 COND CABI,E
3il 28AIiG 2 COND CABM
#4x1l2r' I,IACHINE SCREW
HANDSET PC BOARD
BI,X TXRD HANDSET CRADLE
1/4rrx1rrflUHS UAGNET
#6-32xl/4n BLK Pll SCRXW
BI,ACN P{IT BUTTON
BRN SCREW COVER

RETAINER
IIANDSET I{EIGHT
3/8n EANDSET FOArit
BRN TXID HANDSET BOTTOI{
BRN TXRD IIANDSET TOP

J
J
J
J
it
J
J
J
J
J
J
J
J
J
J
J
J

9-390-2226
9-3 9 0-0011
9-352-0003
9-3 60-0 02 s
9-362-OOr4
9-390-0002
9-234-OO66
9 -1AO-0 0 09
9-311-21,01
9 -3 12 -0057
9-312-O003
9-3 12 -O010
9-3L2-OO78
9-3 l-2 -OO19
9-3 12 -O O3 5
9- 3 12 -0056
9-3 12 -00 0 2

J19-611-OO30
J19-611-O031
J19-901-0009
,t19-901-OO15
J19-260-OO23

J19-199-5099

J19-90L-0014
J19-901-0011
J19-199-1002
J19-S00-0037
,J19-800-0037
JL9-L99-4027
J19-900-0166
,t19-900-0525
J19-2 00-OO94
J19-199-3 080
,f19-900-0515
J19-900-0517

J19-900-5006
JL9-201--oo53
J19-900-0515
J19-900-0514

N80P13 00484
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SCHEMATIC DIAGRAM LBI-31846
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SCHEMATIC DIAGRAM & PARTS LIST LBI-31846
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PTT
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I rNsg

,l
il,, R12

15K
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r N4003

L
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H13 T H14

iL
t__

WH€N TX INDIC

U6B
.4

U6E
.10

U7E
-10

U7F

TX INDICATOF
OPTION
(DC ONLY)

#inds"t

Reference cE
Nunbei NDnber

PRTS L1SA
Keypad/Display Board

J19l900-154
VENDOR Description

cl,18,19,20,
2L,22t23 t24,
25,26t27,2A
c2 ,4
c3,8
c5,L4
c6,9 , 15,29 ,30
c7,!2
c10,11
cl3 t L6,32
ct7
Dt,2 ,3 ,4 ,4
D5,6,2r,
23,24,25
D9

t5,L6,11 ,La,t9
D20
D22
HL-2,3-4 t5-61
6-7 ,A-9, IO-I!,
11-12,13-14
P1
Q1
Q2,3,4 t5
R\,A,36,45,47
R2
R4
R5,25
R5

19A701534P4
19A700121P2 0R P102

t9Art6244P4
19A116192P16
194700121P105 0R P6
194700121P1 0R P101

19A701534P7
L9A7 0r225P5

19A700028P001

H212CRP310C
H212CRP347C
E2!2CRPZ24C
H212CRP330C

fl212CRP35SC
\212CRP322C
g212CRP324C
fl212CRP510C
fl212CRP115C
E2r2CRP2A2C
H212CRP233C
n212CRP351C
ts212CRP2 12C

J19-390-0003
J19-352-0003
JL9-362-OOL2
JL9-362-5224
J19-362-OOO1
J19-362-0006
ia9-36?-5330
J19-390-O0lO
Jt9-390-2226
J19-112-O016

J19-1lO-0001
J19-111-0005

J19-112-0012
J19-110-0008
J19-111-0004

J19-265-0005
J\9-23L-!O7t
Jl9-180-0005
J19-180-0009
J19-312-0011
J19-312-0020
J19-311-0013
J19-312-1303
Jr9-316-1103
J19-312-0044
J19-312-0058
J19-312-0015
J19-312-0064
JL9-312-OO47
J19-312-0056
J19-312-0036
J19-312-O035
J19-312-0032
J19-312-0034
Ja9-3\4-a224

1UF 35V TNT CAP.
.01uF 50V MONO CAP,
.015uF 50V MONO CAP.
.22uF 50V MO{o CAP.
.1uF 50V UONO CAP.
.001uF 50v MoNo cAP.
33pF 2OOV UONO CAP.
10uF 15V TNT CAP.
22uF 16V TNT CAP.
3211 RECT. UD AED

1N914 DIODE
1N5239 9.1V ZENER DIODE

HP1OOO T-1 PKG. RED LED
1N5253 SCflOTK DIODE
1N5227 3.5V ZENER DIODE

.25N JWPER WIru

2N5226 PNP NSISTOR
MPS8O98 NPN TNSISTOR
1OK 5t 1/4W RES,
47K 5* 1/4W ruS.
2.4K 5* 1/4W REs.
3OK 5* 1/4W ruS.
10K ms. NmK. oF 9
390 Oru 5* 1/4W RES.
58K 58 1/4W RES.
22K 5t 1/4W ruS.
24X 5t 1/4W RES,
1U 58 1/4W ruS.
150 Oro 5* 1/4W RES.
8.2K 5* 1/4W RES.
3.3K 58 1/4W RES.
51X 5* 1/4W mA.
1.2K 5* 1/4W MS.
220 ofr 5* 1W RES-

R7 r 2I t 32, 33, 34 E212CRP139C
R9,10
R11
R14
R15
R16
R17
R18, 19
R20, 39
R22
R23
R24
R26,27 t2A,
29 t30,3a,43
R35
R37
R38,4 6

Nuder

R4 0,41
R42
R44
u1
v2
u4
u5

v6,1

x1
P1
P1

J19-312-0055 75K 5t 1/4ts ruS.

E2t2CRP162C
H2 12CRP3 39C
E2 12CRP3 33C
E212CRP2 10C

H212CRP410C
E2\2CRP222C
E212CRP133C

J19-312-0045
J19-3 12-0059
J19-3 12-0014
J19-312-0019

J19-3r2-0003
J19-312-OOO7
J19-312-0079
J19-130-0120
J19-130-0010
J19-130-0244
J19-130-0245

J19-13 0-0245

J19-305-0011
J19-233-0011
J19-800-0031
J19-199-3070
J19-900-0164
J19-900-0522A
J19-900-0522B
JL9-900-O522C
J19-203-0020
Jt9-2 03-0018
J19-900-0514
J19-900-0518A
Jr9-900-0518B
J19-900-O51aC
J19-900-0518D
J19-900-0518E
J19-900-0514F
J19-900-05r8G
J19-900-0518H
J19-900-O5l8r
J19-900-0518J
J19-900-O518K
J19-900-0514L
J19-900-0518U
J1 9-900-0514S
J1 9-SO0-O51aN
J19-900-0518R
J19-900-05187
J19-900'0518U
J19-900-0518V
J19-900-0518W
J19-900-0518X
J!9-199-4029
Jr9-199-403 I

620 OW 5* 1/4W RES.
39K 5* 1/4W REs.
33K 5* 1/4W mA.
1K 59 1/4W reS.

VENDOR
NWBER

GE
NuSer

Description

100K 5t 1/4W RES.
2.2K 5* 1/4W mS.
330 Oru 58 1/4W RES.
TLOS2CP DUAL OP-MP IC
N8555 TIreR TC
NSU3915 V/U UODULE rC
B1136RZW ClK, MODUE

IC
748C14 EEX SCroT.TRG.

IC
3.58W2 rc PROF CRYSTAI
20 ?OS .1rx.ltr mcPT.
7N 20 COND RIBBON CABE
l6-32xL/4n PELP. SCREW
KEYPAD / DISPNY PC BD
12 HOE BX TXRD PNEI
A EOT BU TND PNEL
4 HOIE B( TND PNEI
12 POS RUBBER reYPAD
2 POS RUBBER reYPAD
BNK BUTTON
CrcCK BUTTON
RED NOW VOLWE BVTTON
SUPV BUTTON
INTG BUTTON
F-TX BUTTON
F-RX BUTTON
F-SEL BUTTO{
IINE 2 BUTTON
AiERT BUITON
WTE BUTION
SCN BUTTON
RP OFF BUTTON
AI'X.1 BUTTON
ENCM BUTTON
CUA BUATON
CG OFF BUTTON
ST 1 BUTTON
S' 2 BUTTON
SF 3 BUTTO{
SF 4 BUTTON
5T 5 BUTTON
#4x1l4,, PHIP BcE scRlw
*4x5l16,,TRUSS ScREw

--t

___J

NSOp13004B6

KEYPAD DISPLAY BOARD
I19/900-0t&

Na0P900506

57



LBI-31846 PARTS LIST

GE
NUMBER

REFERENCE
NUMSER

P1
P1

REFERENCE
NUMBER

TRANSFORMER
T RAN S FO RI4E R

TRANSFORMER

N80Pl3004B6

N80P900506

DESCRII

DESC RI

PARTS LIST
DC KEYPAD/DISPLAY BOARD

ISSUE I

VENDOR
NUMBER

GE VENDOR
NUMBER NUMBER

REFERENCE
NUMBER

cr . t8-28
c2,4
c3 .8
c5,14
c6,9,15,29 t3O
c7 ,72
c10 ,11
c13,16,32
c17

D1-4 , I
D5,6,27,
2J-25
D9
D10-19
D20
D22
D26

Hr-2,3-4 ,5-6 .
6-7.8-9,10-11,
t r-r2 ,1 3-14

P1

01

Rl ,8 ,3 6 ,45 .47
R2.
R3
R4
R6
R7 .2r ,32-34
R9 ,10
R11
Rl2
R1 3 ,17
Rl5
Rt6
RI8 ,19
R20,39
R22
R23
R24
R25
R26-31,43
R35
R37
R38,46
R4 0 ,4I
R42

19A700028P001

19A700047P003

T324ADP1031

J19-112-0016

J19-110-0001
Jl9-rrr-0005
J19-112-0012
Jt9-110-0008
J19-111-0008
J19-110-0002

J19-265-0006

J19-231-1071

Jl9-180-0005
J19-180-0009

DESCRIPTlON

luF 35V TANT cAP.
,01uF 50v MoNo cAP.
.01-5uF 50V MONO CAP.
.22uF 50v MoNO CAP.
.lUF 5OV MONO CAP.
,001uF 50v MONo CAP.
33pF 200v ITONO CAP.
IOUF 15V TANT CAP.
22uF 16V TANT CAP.

321I RECI. RED tED

IN914 DIODE
1N5239 9.1V ZENBR DIODE
HP1OOO T.1 PKG. RED LED
1N6253 SCHOTKY DIODE
1N5227 3.5V ZENER DIODE
1N4OO3 DIODE

.25' .'UMPER WIRE

26 Pos.1"x.1" PoST

2N5226 PNP TRANSISTOR
MPS8O98 NPN TRANSISTOR

10K 58 t/4W RES.
47K 51 1/4W RES,
33K 53 1,/2W RES.
2.4K 5g 1/4W RES.
1OK RES. NTWRK. OF 9
390 OHM 5t 1/4W RES.
68K 58 l/4W RES,
22K 5* I/AW RES.
15K 58 1/4W RES.
8.2K 58 1/4W RES.
rM 53 l/4W RES,
150 OHM 58 1/4W RES.
3.3K 53 l/4W RES.
51K 5t 1,/4W RES.
1.2K 5r l/4W RES.
220 oHM 53 1W RES,
?5K 58 1,/4W RES.
30K 58 1,/4W RES.
620 OHM 58 1/4W RES.
39K 51 1/4W RBS,
33K 58 1/4W RES,
1K 5? 1/4W RES.
100K 5r l/4w RES.
330 oHU 51 1,/4 W RES.

J19-233-0011 20 POS
J19-800-0031 7" 20 <

J19-199-30?o ' *6-3zr:
Jl9-900-0164 KEYPADT
JI9-900-0522A 12 HOLr
J19-900-05229 I EOLE
JI9-900-0522C 4 EOLE
J19-203-0020 12 POS
J19-203-0018 2 POS t
J19-900-0518 BLANK r

Jl9-900-0518A CTOCR r

JL9-900-05188 RED AR
Jl9-900-0518C SUPV Br
J19-900-0518D ]NTCU I

Jl9-900-0518E F-TX Br
J19-900-0518F F-RX Bt
J19-900-0518H LrNE 2
Jl9-900-0518r ALERT l

J19-900-0518J MUTE Bl
JL9-900-0518K SCAN Bl
Jl9-900-0518L RF OPF
J19-900-0518M AUX-I r

Jl9-900-0518Q CG BUr
J19-199-4029 *AxL/1
Jl9-199-4031 *4x5/l

r9A?01534P4 Jr9-390-0003
19A700121p2 0R pl02 ,119-362-0003
19A116244P4 J19-362-0012
19Ar16192P16 J19-362-5224
19A700121P106 0R P6 Jl9-362-0001
19A700121P1 0R Pl01 J]9-362-0006

J19-362-5330
19A701534P? J19-390-0010
t9A7 0t 225P6 J79-390-2226

F212CRP3L0C
H2 1 2CRP34 7C

H2I2CRP224C

H2L2CRPl39C
E212CRP36BC
H272CRP322C
rr2 I 2CRP3 15C
rl2I2CRP2a2C
H2 12CRP5 1 0C
ri2l2CRPll5C
H212CRP233C
fr2 1 2CRP3 51C
E2I2Cpp272C

ri212CRP375C
II212CRP330C
n212Cpt 6 2C
rr2L2cRP339C
H21zCRP333C
H212CRP210C
H212CRP410C
n2r2cRPr33C

Jt9-312-0011
Jt9-312-0020
J19-31 3-0014
J19-311-0013
J19-316-1103
J19-312-0044
J19-312-0058
Jt9-312-0015
.ll9-312-0009
J19-312-0036
J19-312-0047
Jr9-312-0056

GE
NUMBER

N80Pl3005B6
7r4225P3 0R N210P13

VENDOR
NdMBER

Jl9-199-4032 *6-32r
J19-199-0020 #6-32
JL9-200-0024 BUrr S

J19-42 0-0005 1t7 /21
J19-260-0009 6 FT l
J19-203-11087 PCWER
J19-199-6010 GE SE!
J19-203-1 054 r/4" E

J19-200-0069 *6-32r
J19-199-3080 *6-32t
J19-199-4030 *4x1'
J19-900-0524 BLR Tx

PARTS IIST

TONE BASE BOTTOM PLASTICS AND ASSEMBLY
ISSUE 1

19-312-0035
79-312-0032
19-312-0034
79-37 4-r224
r 9-3 1 2-005 5
19-312-1303

Jl9-312-0045
J19-312-0059
J19-312-0014
J19-3r2-0019
J19-312-0003
J19-312-0079

N8 0P1 3 00 4B4
N80P501586

U1
U2
U3
U4
U5
u6 ,'l

X1

J2
J2 PIN 1
J2 PTN 2

Jl9-130-0120 rlo62cP DUAL OP-AMP rC
J19-130-0010 NE555 TrMER rC
J19-130-0256 4N33 OPIO TSOLATOR IC
JI9-130-0244 NSM3916 V,/U MODULE rC
Jr9-130-0245 MAl136RZW CLK. MODULE rC
J19-130-0246 74HC14 HEX SCHMT. lRG. rC

J19-305-0011 3.5 MHz Lo PROF CYRSIAI

J19-233-0039 2 POS .ln RECEPTACLE
JI9-222-OO2O T2" 22AWG BRN STRD WIRE
JI9-222.0014 T2" 22AWG RED SfRD WIRE

PARIS IIST

TONE BASE TOP PLASTICS AND ASSEIiIBI.Y
. ISSUE I

GE VENDOR
NUMBER NUMBER

J19-199-0040
Jr9-222-00r6
J19-233-0024
J19-901-0013
J19-200-0069
Jt 9-2 00:0 091
Jt9-199-6011
J19-900-0519A

SPEAX ER
SPEAK ER
SPEAKER

REFERENCE
NUMBER DESCRI

*6-32
).2" 22
2 POS
4 oEl{
*6-32t
*6-32t
GE NAI
CRYST!
CRYST'
CRYST}
CRYSTI
CRYST}
CRYST}
CYRST]
C RYSTI
BN T)

19-900-05198
19-900-0519C
19-900-05r9D
19-900-0519E
t9-900-0519F
l9-900-0519r
19-900-0519J
19-900-0523
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REFERENCE
NUIIBER

GE
NUMBER

N80Pt 3 00 495

VENDOR
NUMBER

Jt 9-233-0011
J19-800-0031
Jl9-199-3 070
Jl9-900-0164
J19-9 00- 052 2A
J1 9-9 0 0-05228
r79-900-0s22c
J19-203-0020
J19-203-0018
J19-900-0518
J1 9-9 00-0 5 18A
J19-900-0518B
Jr9-9 00- 05 t8c
J19-900-0518D
J19-900-0518E
J19-9 0 0-0518F
J19-900-0518rr.
J19-900-05181
J1 9-9 00-05 l8J
J19-9 0 0-05 18K
J19-9 00-05 l8L
J19-900-05lBM
J19-900-0518Q
J19-199-4029
Jt9-199-4031

PARTS LIST

PLASTICS AND
ISSUE 1

VENDOR
NOMBBR

J19-19!
J l.9-221
Jl 9-23:
J19-901
J1 9-20t
J1 9-2(
J19-19!
J19-9fi
J1 9-901
J1 9-901
Jr9-901
Jl9-9tx

DESCRIPTION

20 POS .l"x.I" RECPT.
7N 20 COND RIBBON CABLE
+6-3217/4" PHLP. SCREW
KEYPAD,/DISPLAY PC BD
12 HOIJE BLK TXRD PANEL
8 EOLE BLK TXRD PANEL
4 ITOTB BLK TXRD PANEL
12 POS RUBBER KEYPAD
2 POS RUBBER KEYPAD
BLANK BUTTON
CLOCK BUTTON
RED ARROW VOLUME BUATON
SUPV BUTTON
INTCM BUTTON
F-TX BUITON
F-RX BUTTON
LINE 2 BUTTON
ALERT BUTTON
MUTE BUTTON
SCAN BUTTON
RF OFF BUTTON
AUX-1 BUTTON
CG BUTTON
*4xL/4 PHLP l,lACE SCREW

*4x5/r6" TRUSS SCREW

DESCRIPTION

#6-32x5/I6" PHLP. SCREW

*6-32 EEX NUT
BUTT SPTICE
117l240 POWER TRANSF,
6 FT 3 COND BLK PWR CORD
POWER COM STRAIN RALIEF
GE SERIAL NO. PLA'IE
]./4tr RUBBER FEET
*6-32x,250" INSERT
*6-32x\/4" BLK PH SCREI,I
#4x1" BLK PHLP MCH SCRE9I
BLK TXRD BASE BCTIOM

DESCRIPTION

+6-32 PAL NUT
I2A 22[WG GRN STRD WIRE
2 POS .156" RECEPTACTE
4 OHM 3W 3" SQ SPEAKER
*5-32x.250'INSERf
+6-32x.180'INSERT
GE NAMSPLATE
CRYSTAL 1 2F/VU/CLK
CRYSTAL 2 4F/VU/CLK
CRYSTAL 3 2T'
CRYSTAL 4 4F
CRYSTAL 5 lF
CRYSTAL 6 IP/VU/CLK
CYRSTAL 9 VG
CRYSTAL 1O VG,/VU/CLK
BRN TXRD BASE TOP

PARTS LIST

DC BASE BOTTOIiI PLASTICS
ISSUE I

N80P1300586 J19-t9l
7t4225P3 0R N210P13 J19-I,,

J19-2q
J1 9-421
JL9-261
J19-2q
J19-l9l
J1 9-2C
J19-2C

N80P1300484 ilrg-lt
N80P50r.5B6 J19-lt

,Jr9-9d

DC BASE EOP

P1
P1

N8 0P9 00506

REFERENCE
NUMBER

SPEAKER
SPEAKER
SPEAKER

REI'ERENCE,
NUMBER

TRANSFORMER
TRANSFORMER
TRANSFORUER

GE
NUMBER

DIODE
LED

CYRSTAL

REFERENCE
NUMBER

TRANSFORMER
TRANS FO RI4E R
TR,ANSFORMER

RAFERENCE
NU}IBER

SPEAKER
SPEAKER
SPEAKER

N8 0Pl 3 00484
N80p501686

J19-199-4032
Jl9-199-0020
J19-200-0024
J19-420-0005
Jt9-250-0009
J19-203-11087
Jl9-199-6010
Jt9-203-1054
Jt 9-200-0069
J19-199-3080
Jl,9-199-4030
Jr 9-900-0524

ND ASSEUBLY

AND ASSEUBIJY

VENDOB
NUMBEB

GE
NUMBERPARTS IJIST

TONE BASE BOTTOM PIASTTCS
rssuE I

NUMBER

N8 0PI 30 0 5B6
'1r4225p3 0R N2t0P13

VENDOR
NUUBER

PARTS LIST

rONE BASE TOP PI,ASTICS
ISSUB 1

WIRE
W]RE

VENDOR
NUMBER

J19-199-0040
J19-222-OOr6
Jt 9-233-0024
J19-901-0013
J19-200-0069
J19-200-0091
J19-199-6011
Jt 9-9 00- 05 l9A
J19-900-05198
J19-900-0519C
J19-900-0519D
J19-900-0519E
J19-900-0519F
J19-900-05197
J19-900-0519J
J19-900-0523



,l'x.1" RECPT.

N80Pl 300586
7r4225P3 0R N210Pt3

PARTS IJIST

DC BASE TOP PLAgTICS AND ASSBI'BLY
ISSUE I

VENDOR
NUMBER

J1 9-199-004,0
J79-222-00r6
Jr9-233-0024
Jr9-9 01- 0 01 3
J19-200-0059
J19-2 00-0091
J19-199-6011
Jr9-9 00- 05 l9A
J19-900-0519C
J19-900-0519E

. J19-900-0519F
J1 9-9 00-0s2 3

PARTS LIST

DC BASE BOETOM PLASAICS AND ASSEIiIBLY
rssuE 1

VENDOR
NUI4BER

J19-199-40 32
J19-199-0020
J19-200-0024
Jr 9-420-0005
J19-26 0-00 09
J19-2 03-t r 07
Jr9-199-6010
Jr9-203-1054
,Jl9-200-0069
J19-1 99-3 080
J19-199-4030
Jl9-9 00- 0s2 4

DESC RI PT ION

*6-32 PAT, NUT
12' 22AWG GRN STRD WIRE
2 POS.156" RECEPTACLE
4 OHI,I 3W 3'SO SPEAKER
+6-32x.250" INSERT
+6-32x.180" rNsERr
GE NAIi{EPLATE
CRYSTAL 1 2E/VU/CLK
CRYSTAI. 3 2F
CRYSTAI, 5 lF
CRYSTAI, 6 IF/VU/CLK
BRN TXRD BASE TOP

DESCRIPTION

*6-32x5/r6" PHLP. SCREW
*6-32'ITEX NUT
BUTT SPLICE
I17l240 POWER TRANSF.
6 I'T 3 COND BLK PT{R CORD
POWER CORD STRAIN RELIBF
GE SERIAL NO. PLATE
I/4' RUBBER FEET
+6-32x.250" INSERT
*6-32x1/4" sLK PH sCREw'
*4x1' BLK PHLP l4CS SCREW
BLK TXRD BASE BOTTOM

:

RIBBON CABLE
PNLP. SCREW

.BLK TXM PANEL
BLK TXRD PANEL
BLK TXRD PANEL
RUBBER KEYPAD

PC BD

RT'BBER KEYPAD

VOLUME BUTION

SUTTON
BI'TTON

1 ZE/VU/Cr,K
2  F/V\S/CLK
328
448
5lF
6 rE/vv/cLK
9 VG ..'

REFERENCE
NUMBER

SPEAKER
SPEAKER
SPEAKER

GE
NUMBER

PHLP UACH SCREW

" TRUSS SCREW

'-156" RECEPTACLE
3w 3" so SPEAKER
250'INSERT
180'INSERT

REFERENCE
NUMBER

GE
NUMBER

TRANSI'ORMER
TRANSFOR!.IER
TRANSFORMER

POWER TRANSF.
COND BLK P9{R CORD

CORD STRAIN RELIEF
iAL NO. PLATE

./15" PSLP. SCREW
NUT

BBER FEET
.250tr lNSERT
/4tr BLK PH SCREW

BLK PELP MCE SCREW
BASE BCTTOM

ION

AL NUT
GRN STRD WIRE

N80P1 3004B4
N80P5 016B5

ro vG/w/cLK
BASE TOP



RCN lOOO CONNECTIONS

4-WIRE AUDIO

4-WIRE AUDIO

LINE AUDIO

LINE AUD]O

+ NO^1C_-1J

't3.8VDC

ALT. LINE

OR TAKEOVER

SUPERVISOR
OR ALT. LINE

OR TAKEOVER

OPTION PARTS

NUMBER FUNCTION DC VERSI(

RCZ OO3 SUPERVISOR D2,K2,K3

RCZ OO4 ALTERNATE LINE D1.K1.K3.JP1 TH

RCZ O15 TAKEOVER D 1,K 1,K3

RCZ OO3-OO4 SUPEFVISOR ANO
ALTERNATE LINE

K3,JP1 THRU



SCHEMI

1B

1C

NC

NC

NO

NO

13.8VDC

J 1-3

J1-4

2B

2C

I I NO^2C| 

-J
I

I

1BNC

1cNO
13.8VDC

K2
HAS 1 24

D2
.1N914

K3
FBR22 1

K1
FBR2 1 1

OPTION PARTS NOT USED PER OPTION

NUMBER FUNCTION DC VERSION TONE VERSION

RCZ OO3 SUPERVISOR D2.K2,K3 o 1,K 1,K3

RCZ 00{ ALTERNATE LINE O1,K1,K3,JP1 THRU JP4 O 1,K I,K3,JP 1 THRU JP4

RCZ O15 TAKEOVER D 1.K 1.K3 D 1,K 1 .K3

BCZ OO3-OO4 SUPERVISOR ANO
ALTERNATE LINE

K3,JP1 THEU JP4 NOT AVAILABLE

(4163-S-00 )



SCHEMATIC DIAGRAM LBI-31846

OPTIONS AND CONNECTIONS

RCZ 004 0R
RCZ 003-004 RCZ 015

PARALLEL UNIT
(TONE ONLY)

PARALLEL UNIT
(TONE ONLY)

MAII{ LINE

PARALLEL UNIT

(TONE ONLY)

PARALLEL UNIT
(TONE ONLY}

NOTE : THE Rcz oo3-oo4 coMBtNATloN ts
ONLY AVAILABLE WITH THE OC VERSION.

D2
1N914

NOT USED PER OPTION

o 1,K 1,K3

D 1,K 1,Ks,JP 1 THRU JP4

D 1,K I,K3

NOT AVAILABLE

A DPR 1 1 I lgtAf PNODUCTIOI{ RELEASE
R BY ME GM

ALTERNATE LINE/SIIPERVIS ORY
CONTROLBOARD

J19i900-0169
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LBI-31846 INSTALLATION GUIDE

RCN 1000 CoNNECTIONS

1

DC P3 TONE J7
ALT. LINE

OR
TAKEOVER

SUPVR. ON
ALT. LINE OR

TA K EOVER

SUPVR. NOT USED ?

313.8VDC 13.8VDC

GREEN

BLACK

-

REMOTE UNIT , O

ALTERNATE

REDS

RCN lOOO MODULAR JAC*l

PARALLE L

JUNCTIONF** t*o *o*" r**]

ADDITIONAL
PARALLELED
RE MOTES

l_

ALTERNATE LINE/SUPERVIS ORY
CONTROLBOARD
rt9/900-0t69

DC REMOTE R

TONE REMOTE R

DC REMOTE R

DC AND TONE R

DC AND TONE R

13.8VDC



REMOTE UNIT OPTIONS CONNECTIONS CONNECTION.S

TB1

13.8VDC

DC REMOTE RCZ OO3 MA!N LINE

TONE REMOTE RCZ OO3 MAIN LINE PARALLEL UNIT

DC REMOTE RCZ OO3-OO4 I ALT. LINE MAIN LINE

DC AND TONE RCZ 004 ALTERNATE LINE MAIN LINE

DC AND TONE RCZ O1 5 MAIN LINE VOTER INPUT

ARALLE L

JUNCTION

ALTERNATE LINE SUPERVISORY CONTROL UNIT

(4163-P-01)



PTIONS CONNECTTONS CONNECTIONS CONNECTIONS
cz oo3 MAIN LINE RCN 1000

cz oo3 MAIN LINE PARALLEL UNIT RCN 1000

cz oo3-oo4 I ALT. LINE MAIN LINE RCN 1000
cz oo4 ALTERNATE LINE MAIN LINE RCN 1000
cz 015 MAIN LINE voTER |NPUT RCN 1000

E E
LINE SUPERVISORY CONTROL UNIT

J3

A JV 11n5tA7 INITIAL RELEASE
EV IY SE OETFPMi



OUTLINE DIAGRAM & PARTS LIST LBI-31846

ALTERNATE LINE/SUPERVIS ORY
CC}NTROLBOARD,
J191900-0169

(4163-A-00)
(4163-A-02)
( 4163-A-03 )

RUNS ON BOTH SIDES

RUNS ON SOLDER SIDE

RUNS ON COMPONENT SIDE

\
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ADDENDUM NO. IA to LBI-31846A

COVERAGE

\\- This addendum replaces conpletely Addendum No" I to tBI-31845A
which pertained to DC Models of the RCN1000.

INTRODUCTION

This addendum provides information on Revision D to the DC
Models of the RCNI000 and on Revision D to the Tone Models of
the RCN1000.

DC MODELS

Information Provided

Schematic - Main Board (4 sheets) Revision D

Schematic Keypad/Disp1ay Board Revision D

Schematic - Microphone,/Handset Revision D

Schematic Alt Line,/Supv Revision g
Discussion on Alignment
Production Changes

Summary of Production Changes

Initial Production is Revision A. After that several
modifications were made to improve operation on some
versions of the DC control RCNI000'so

Revision D removed the squelch circuit and changed the
compressor circuit to improve signal-to-noise performance.
Also desk microphones were modified to add a 50K pot
connected as a rheostat in series with the base of the
output amplifier in the microphone. A hole is drilled in
the back cover to allow adjustment. This adjustment
permit.s reduction of pickup of room noise.

A modification kit, J19/DC-D, is available from Service
Parts to bring earlier revision DC control units up to
Revision D.

TONE MODELS

Information Provided

Schematic - Main Board (5 sheets) Revision D

Schenatic Keypad/Display Board Revision D

Schematic - Microphone,/Handset Revision D
Schematic - Alt Line,/Supv
Discussion on Alignment
Production Changes

-1-
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ADDENDUII,I NO. 1A to LBI-31846A

Summary of Production Changes

Initial Production is Revision A. After that several
modifications were made to improve operation on some
versions of the tone control RCNl000's.

Revision D removed the squelch circuit and changed the
compressor circuit to improve signal-to-noise performance.
Also desk microphones vrere modified to add a 50K pot
connected as a rheostat in series with the base of the
output amplifier in the microphone. A hole is drilled in
the back cover to a1Low adjustment. This adjustment
permits reduction of pickup of room noise.

A modification kit, J19/TONE-D, is available from Service
Parts to bring earlier revision tone control units up t.o
Revision D.

DISCUSSION ON ALIGNMENT OF RCN1OOO AND 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 leve1s required by the transmission path) and then
connect the controller and station to the transmiss"ion path.

This is done because the transmission path (if it. is
composed of more than a simple wireline pair) is usually set up
with a "test tone' and it is customary that the "average voice"
leve1 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 to
what the difference in leve1 between test tone and average voice
is, we will use 10 dB in our discussion here. Should you desire
to use another number you can adjust this discussion to that
number.

PROCEDURE

In order to align your RCNl000 and station panel properly,
it will be necessary that you have some information about the
transmission path. You should know or measures Its loss at I000
Hzi Its test tone or maximum level; Its average voice level if
defined; and, in the event of a tone remote system, its loss at
2L75 Hz.

This will enable you to determine the leve1s necessary to enter
and leave the path at each end; and, thereby, the levels to
adjust your remote controller and station pane1.

-2-



ADDENDUM NO. IA to 18I-31846A

Set Up RCN (microphone to line)

1. Apply 1000 Hz (600 ohm) signal to J2-1 and'2 (gnd) at f000
millivolts. This is the test tone level. Key PTT. You
will find it very convenient to prepare a short length of
cable with a modular plug to insert into J2. Key PTT by
connecting the lead from J2-4 to the lead from J2-2 (gnd).

\2. Terminate output of RCN (J3-3 & 4) with 600 \hms7preparing a short length of cable with a modH-ar
resistor is very convenient.

3. Set LINE OUT LEVEL (846 in DC, R64 in tone) at (or below, if
desired) the test tone leveI permitted on the tr,ansmission
path as measured across the resistor. Note that in the case
of the tone remote that the Secur-it tone will be sent at
this level (adjust P.22 as set out in the maintenance manual
if necessary). The Secur-it tone will be 10 dB higher than
the function tones. The function tones will be sent at the
average voice level.
unkeys PTT.

Set Up RCN (line to speaker)

Remove the test modular plug which

4. Feed 1000 Hz at a 600 ohm impedance into J3-3 & 4 (J3-2 & 5
if four wire) at the test tone received level.

5. With the Volume Control and the LINE IN LEVEL (R29 in DC,
R43 in tone) set to maximum, measure the level across the
speaker. Reduce R29/R43 until the meter falls 1.0 dB.

Set Up RCN (Paralle1 transmit indication on Tone RCNr s)

5. Place the most distant RCN100O in test mode and send
Secur-it tone. Reduce DETECTION GAIN (R30) until transmit
light goes out. Then increase R30 until it lights and then
a little more to give some margin. Remove RCN from test
mode.

Set Up Panel (1ine to transmitter)

Feed f000 Hz (600 ohms) into panel input (TB1201-3 & 4, or 2

& 5 if four wire) at the test tone received level.

Preset TRANSMIT LINE INPUT (R85 in DC' R91
maximum.

in tone) to

9. Apply an audio voltmeter to the panel output. High
JL203-7 and low to J1203-11. Panel output connected
transmi tter .

Aga in
plug and

7.

8.

to
to

-3-



ADDENDUM NO. 1A

10. Place SW4 in REM PTT posit,ion.

11. Adjust REMOTE TRANSIT,IIT LEVEL (R45 in DC, R34

14.

r5.

15.

L7.

to LBI-31846A

in tone) for
100 nillivolts.

12. Preset R85/R91 to minimum.

13. Increase R85/R91 until the meter reads 79 millivolts (a
reduction of 2 dB.). In case of DC panels before Rev. G or
tone panels before Rev. K use 50 nillivolts (a reduction of
6 dB).

Adjust R45/R34 to set. 3.0 kHz deviation. Note meter
(J1203-7 to -1I) reading.

Increase R45/R34 so that meter reading doubles (6 dB).

Return SW4 to the NORMAL position.

Tone units only. To set DECODER LEVEL (R122). Note that
the line loss may be up to I dB greater at 2175 Hz than it
is at 1000 Hz due to the characteristics of the phone
circuit. Therefore, Rl22 should be adjusted to the most
distant RCNI000 after connection to the actual circuit to be
used. Start with RL22 turned up, Then lower RL22 by
turning CCW until one of the tones (Secur-it, Function, or
Hold) does not decode reliably. Then increase RI22 slightly
to operate properly and and then a little more to give some
margin. If an 'oscilliscope is available, check TP5 to
assure that the nearest RCN1000 Secur-it tone is not going
into squaring. Prior to revision K, R122 was electrically
after R9l so that each change in R91 required that RL22 be
reset. AIso R149 was present before Rev. K and night need
adjustnent on long or noisy lines.

Set Up Panel (receiver to tine)

18. Receive a RF signal from a signal generator with 3.0 kHz of
I000 Hz deviation.

19. Terminate panel output (TB12OI-3 & 4) with a 600 ohm
r esistor ,

20. Set RECEIVE LINE OUT (R30 in DC, R81 in tone) for the test
tone level across the resistor.

Set Up Panel (repeater)

21. Receive a RF signal from a signal generator with 3.0 kHz of
1000 Hz deviation.

22. Adjust REPEATER AUDIO LEVEL (R108 in DC, R83 in tone) for a
3.0 kHz deviation on the transmitter.

-4-



ADDENDUM NO. IA to I,8I.3184.6A

SPECIAL CONDITION FOR II{UX OR CARRIER

23. Add a pad of approximately 15 dB in the connection between
the RCN output and the MUX input. It is common for ltlUx
input to have a test tone level of -16 dBm and a average
voice level of -29 dBm.

24. Add a pad of approximately 15 dB in the connection between,ithe Panel output and the MUX input.

-!

-5,-



r --r
)08
2N5

RS
3K

U1
9t7KC
TO-3

CONNECTION



F1

3/8 AMP

l08
2N540 1

R9
3K

----r cw
IL

Ji
t-ti.A-l
I roJusr 

I

os R22
2N54Ot 680

1 sVDC 1 SVDC

U1
3!7KC
TO-3

+lnts

c71

iF
.22uF

I

V DrcrrAL GNo

I
= 

TRANSMIT GND

J
v RECETVE GNO

GFOUND LEGENO

/h EARrH GNo

1 200HMS



ZSnr,l

6mA

11mA

R21
880

2

R20
10K

/
o9
2N540 I

R22
680

R18
1K

_l"l
Jr

I
1

ovoc o-

R26
10K

)olo/ 2N540 1

t
R23-
880

__-lcw

__jr

ALL SHEET 3) --

\
R19
toK

5

\
421
10K

5 D5

1 N 5242
12VU3

4N38

6mA

R13
2K
1T

U4
4N38

1lmA

F20
2K
1T

4 4

RI
61K

1t2W

ot(
tccaat \

\ NEG POL

Hl t Hl2
(8HEET 3)

D1

I N4003

or(
a"uoo., \

oa/
,"rno, \

R3

'91 G

1\ I 
-. 

H12

J

I

(o5
MPSA43

F6
I OOK

R4

4
,03

1 N4003

R5
'I OOK

R7.luF I txloos
D16

r N4003
POS POL

c6V0 =/ o3
MPSA43

a./
o4

MPSA43

(SHEET 3)

P2-rU5
trTT
c-220

OUT

Dr4
! N4003

H6

HO

Q2

MP8A43
\ .12

t

a1 loK H5

Rr4
121

(SHEET 2)

SHEET 1 OF 4

C/t
22lJF

cl
1 0uF

ROUND LEGFNO

L
I

+

v 9r9l r AL gNU
I NorE,

I FoR tsmA Apt

= 
TRANSMIT GNo (LrMrrs rorAl

RESISTANCE T
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DPLX

J3

DPLX

LINE
AUDIO

CNTR
VOLT +

CNTR
VOLT -

LINE
AUDIO

:sHEET 1

.- Hs-

2

6

L___l

t-
_L

so6
e ll\ toov

301
r /:\ toov

6
L

:,l

0

KY

H7 H8

a ) soe
'/ taov

c6
4uF

1

HS H10

so4
/3 toov

0

6KY

)

)- I

so0

^\ 
i6ov

H12

427
420

ll
l=
I

l

__J

r 6vDc

16voc ".u^ J T;lI r-JH
I J-tout I ..,.,f orz = atA3 L.

H2

T

c17. R/r6 llN9l4 . -/+ l--lt
r uo l, ruF

ltuF 51 I o,. f cto NF-1
l*reu L.o4zuF t__luj = ?::' !,u.,u-o

+
R/19< R38a ?R48

I sex9 ls.ox{ 3eo.rr
l" co I ".n 1 ] 3N r/2rLo62

-lr---l-'-lr+T-------l'--- 

- czt r.oii,r I .o1uF I lusnY-*---J[n."il I r.l:/ I nt,l, ;

I

3

R29
26K
1T

l'
l.

R28
3S

867
39

Iriul
c28

|;;.^,'"l

T2

l---^/

7.6VOC
RX

7.5VDC
RX

c39

.17 uF

"'n I

R76
10K
1Tc38

I OuF

(SHEET 3)

r 6vDC

J2-6

EARPIECE

HUHS/MON

U 12F

7ac1a
u1 2^

R6s

10K

't3

c69.. +

H3 H4

7.6VOC
RX

R60
1fK

c36
.1u F

c6EJ+---
rouF .i,'l

R92
2K
IT

R02

loK

1/2 TL062
1 0uF

R90
t5

I

lor
\

c50

.OluF

R72 R67
t02K t68K

c61 r.-+F
,!rooour

c67 6

,,+ 1 -/.
I O0OUF

'r 6vDc

3

TOA2003

c70 R1r0

E

P1-r6

P1-to

F
.0o 1uF

R52



1 sVOC

330pF
R33

.OluF

w2
't 02K

_l.

R31
5.6K

1 5VDC

826
,, +

c
R30
r0K

c11

c18,. + 7

D17
rN914

D16
1N01/t

3+ R46
2K
1T

c17., +

.01uF

@
7.6VDC

RX

29
6X
IT

DC

R46

4f uF 61

luF

"*lcr0
.0.17 uF

R3S
t0

LM 388-4 t2K r2K
f

c20
4.7iF

t
cw c6

R/tg
00.4K

3
112 rLOA?

s ..+

cls

1 SVOC

1uF
R12

c45
I

+

u 131
/tO60

c33[-
d

1uF

D3t
1 N6226

c23
.17 lF

3.3V

R76

7.5 VD C
RX I

4o€

R89 c30

1 0oK .O22lFr1c14

I SVDC

REO 

'47K >

i"c36 I
.1uF T

v
-l (-r
.ruF +
c44

3

c37
.0O l uF

$
.47 uF

OB

RCVR

U8e
1t2 NE572

ASC AOC tN
OUT

RECT

ATTK REF

1t2 fLOA?

c3r

TRO

THD

u11
LM 555

lt2 fLo82



v/u AUDto
P1-ao

ALERT AUDIO
P1-26

R3t
5.6K

R32

I 5VOC

I f-
J5-6

J5-2
c18.. + f

r.5K

R46
2K

cwf I tt

R47
8.8M12K

c20
lluf

't 2K

+I

s
cr6

c48
33uF I.+zur

c45..+ cla+ f I clg
1uF

D31
t N6226

423
.47uF

3.3V 1 SVDC

f seur

=
1 SVDC

7.6VDC TX

R00
1K

+
c34

1 6VDC
-1 F----r
1ouF f

020
I N014

R73
1 00K

c32

R55
020

MIC AUD

u 13A

2 I><l 1

,47 uF R|!!9-1.12-o

+v (sHEET 3)

4066 ll3 D21
1N914

1 6VDC I 6VDC
Crt 1

PTTr-iF
I..tuF
=

< R63
rif S tx

P 1-.
(SHEET 3)

l0 t1

,".l1: i:i: PTT

r-
IL

J2-4
HH

l

10

"" !r-9n5.12-.I
= (SHEET'3)

U13D
400€'--- 11

c33 R68 J5- l
7.6vOc

.47 uF looK Rx SHEET 2 OF 4

R66
150

330pF
R30

C2a o I6VDC

R35 e Fl--L--^-loREF AOC
OUT

ATTK

u8^
1/2 NE572

AOC rN

ROVR

RECT

R41

RCVR

U8s
1t2 NE572

ASC ACC tN
OUT

112 rLO62

680pF
Rao ' REl

3 ,ri,l---cr 7.5VDC
toK Rx
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o^rc 8/g l/88JEFF VANDROVEC

SCHEMATIC-ANALOG
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(SHEET 2)

c66

r-)F
,).ruroo

A0
or

02 ..^^ Atu20
_ 7/tS l EE
o3

o7
A,I

oc
o

NEG POL

H13 Hl/t

cfi; er

ot

;
u16

7tHC7a

cLnt

CLK 1

CLK2

(ALL SHEET 1)

(SHEET 2)

(SHEET 2)

(sHEET 2I

r 6voc

71HCO2

R102

u1 7A
7.tC0.t

3

ul 78
Tacoa

6

u1 7c
t/tC0.t

I

ul 7D
74COa

7 1HCO2

I srror-: I I

lrl,i," | | :

r-------J L_

-_l
D4

,,nara I

--J U 17E

H18
I

6V

H20

D29

t N81{
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ora
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t 00K
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7aHCO?

74HC02

KEY T

KEY 2

KEY 7

KEY 9 12

u18F
71COl

u 18c
7lCO1

u 18E
71CO4

R122 <

"-{

1

\

(

t

\

7/tcoa UlSA

U2O AI

7ag 1 86

74c04 g16s

71CO1

D26
1 N91t

u 18D
7 4CO4

DI

;;
u16

t4HC7a

u17A
7ac0a

3

F1tRXz

u1 78
74C04

6

UlTCv tN0la

UtTo -17 'lNel.
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KEY' . ,L1 , I

7aC04 U18A ot

D1

o,
D2

I

f 1HC7 1

KEY' + 43 H15--

7ac0a g16s

H29

H30

71CO1

D20
1N914

U18c ( Rroo
i+cot 5 rox

u 180
7 4CO4

CLA2 Dr

u22 -t lHcr + o"

02 Oz

ulsF 
7 
I Re7

t1co. \/ loK

JEFF VANDROVEC

SCHEMATIC-DIGITAL
GE DC REMOTE BASE BD.

ENIM}.

4 1 6 1-S-05

'r 6voc
6VDC

2

KEY'

KEY 2

KEY 
'

KEY ?

KEY I

KEY 2

112

P1

KEY 9

KEY O

KEY 6

KEY 8

KEY O

F2lTX2

;t7iir
F1tRX2

FOlRX I

DIGITAL
GND

SHEET 3 OF 4



NUMBER

HA TO HB

HC TO HH

Hl TO H2

H3 TO H4

H5 TO H6

H7TOH8&
H9 TO HIO

H11 TO Hl2

H13

H15

H15

Hl8

H18

TO 14

TO H16

TO H17

TO HI9

TO HzO

H29 TO H30

H31 TO H32

H32 TO H33

JUMPER SCHEDULE

FUNCT I ON

REMOVED FOR RCZO14 (TONE CABLE)

INSTALLED FOR TESTING AND SET-UP

REI,IOVED FOR RCZOOS (4-WIRE)

RE},IOVED WHEN DIGIT 6 IS T.1

( DESK T,IIC )

NOT INSTALLED

RE].IOVED FOR I.IETHOD 3
I NSTALLAT I ONS

INSTALLED WHEN
AND DIGIT 5 IS

INSTALLED FOR
IN OTHER THAN

INSTALLED WHEN

LATCHED I'4ODE

INSTALLED WHEN

I,IOl.IENTARY f.1ODE

DIGIT4ISAl
AN S (NO PROI'I)

RCZOO4 (SUPV)
A 3 RON I1ODEL

DIGITSISG(CG)

DIGITSISG(CG)

D IG I TAI.

TONE

CONNECTION h

HA

HB

HC

HD

HE

HH

HJ

LAST US

-CTf ''= -'-

D31

VALUE

c8
.47u

-:

TRANS

INSTALLED TO TURN OFF KEY 4 LED
bIHEN HUHS LINE BECOI'IES ACTIVE

INSTALLED TO RESTORE RXI AND RX2
TO POT.JER UP CONDITION TdHEN HUHS
LINE BECOMES ACTIVE

INSTALLED IIHEN DIGIT 6 IS 11

( DESK IIIC )

INSTALLED FOR RCZO12 (INTCT'I)
LATCHED IIODE

INSTALLED FOR RCZOl2 ( INTCII)
},IOT,IENTARY MODE

I

l



TONE CABLE)

AND SET-UP

4-l.lIRE )

IS tl

4ISAl
( NO PROt'l )

(SUPV)
fIODEL

5 IS C (CG)

5 IS G (CG)

KEY 4 LED
ACTIVE

RXl AND RXz
IIHEN HUHS

6IStl

( INTCl,t)

( INTCn'

TONE CABLE CONNECTIC}NS

CONNECTION NUI1BER DESCR IPT ION

SPEAKER OUT

SPEAKER IN

I"IIC LO & SPEAKER LO
a

I 5VDC

GRCIUND

PTT

1'IIC HI

HA

HB

HC

HD

HE

HH

HJ

DIGITAI-

D31 R125 U24 TP3

VALUES FOR 4 I^IIRE AUDIO

c8 c29 R48
.47uF JUI'1PER 1ll

GROUNb SYMBOLS

TRANSNI T RECEIVE EARTH

I

I

-9-



NOT USED

CABLE CONNECTIONS

DESCR IPT ION

SPEAKER CIUT

SPEAKER IN

MIC LO & SPEAKER

1 5VDC

6ROUND

PTT

'.IIC 
HI

D REFERENCE NUT1BERS

LO U 12a,c
74C14

3-^l\

.l u>
aY 1t2 s26o

H21-28
R70t_r

c43
c47

-clf9 sG9 - - H33
U24 TP3R 125

FOR 4 T{IRE AUDIO P5 -s
EXTENTION BD.
J19/900-0174

c29
JUI,IPER

D SYF1BOLS

R48
Itl o17

80 98 P5-r

IT RECEIVE EARTH

SHEET 4 OF 4

1t6

MISCELLANEOUS NOTES
rt F.
900-o 1 05

Ee?rn
4161-S-OO



T -l

FT
3/8 AMP

BLUE .I.TB1-2

POIVER COFO

-l
YELLOW \t--l

-Jtrqt
lr...orrr 

1

I

U1
LM3 1 7KC

cf
1 000uF

GROUND SYMBO

JV orcrrrl cxt

J
V Recerve gr

I
= TRANSMIT G

/h .^^r, un

RED

220V CONNECTTON

L __l
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FT
3/8 AMP

13.8V

l.2tK ,r.lOuF
R2 lce +a cllK ,1..1uF n, 22uF

GROUND SYMBOL LEOENO:

J
V orcrrll ot'to

J
Y Recerve oHo

I-= TBANSMIT GND

h .^^r, unot.TBl-6
I )---------------

rJEl-r--l,l
tm

-J



E STANDIE
I N4003

2 +

J6

13.6V HD

OUT INI U'

I
6V

ouT

F4
121

+

c0
I 0uF

c4
22uF

c2

7T

R6
721

+ c3

+
1K

R5 +l306 
l
c6T
louF 

I

SHEET 1 OF 5

LEOEND:

o SJG 10l10taa GE-OO3S- I I
c JV at 14ta8 GE-0039- I 3

REV BY oAlE OESCRIPTION

J
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STEVEN LEE lo^rE 8/iS/88 l:criF-/
'n* scHEMATtc- ToNE REMoTE

POWER SUPPLY
'^RT No. lDootrM m.
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RCN ,lOOO 
CONNECTIONS

4_WRE AUDIO >J=

4-WRE AUprO

LINE AUDIO

LINE AUDIO

H9

Hs(
I

H7

RCN 1OOO POWER AND CONTROL LINES

OPTION
NUMEER

RCZ 003 RCZ 003

FUNCTION $JPERVISOR SUPERVISOR

\ERSION DC TONE u

o2.H
7-8,&

IJ
PARTS NOT
INSTAIIFD

Dl,H8-9.
r 3-1 4.
K1.Rt,2

DZHT-8.8-9.
r2-13,15-14,

K2,R1.2



CTIONS

1C Jt -2

^ N0 2C Jl-5rffH+_HJ I 
I------d !F-

R2
t.5l(

H9

"r{I
H7'

xtz .itl xr+ I
R1
.5K

tw

rJ.EUr

D2
1N914

NOTE: THE SCHEMAII(
lHE SUPERV]SC
RCZ OO3 AND
WT}i lHE DC \

INPUT AND

RCZ 003
DC

RCZ 00J
TONE

NOT
USED

PARALLEL
UNIT

MAIN
UNE

MAIN
LINE

NOT
USED

PARALLEL
UNIT

MAIN
UNE

MAIN
LINE

NOT
USED

PARALLEL
UNIT

MAIN
LINE

MAIN
LINE

NOT
USED

PARALLEL
UNIT

MAIN
LINE

MAIN
LINE

OPTION
NUMBER

RCZ O,OJ RCZ OO5 RCZ 004 RCZ 015
RCZ 003

AND
RCZ O04

RCZ 003
AND

RCZ 015

FUNCTION SJPERVISOR SIJPERV{SOR
ALIERNAlE

UNE TAKEO\€R
SUPERVISOR

AND
AL1ERNATE UNE

SUPERVISOR
AND

TAKEO\€R

\ERSION DC TONE DC OR TOIIE DC OR TONE DC DC

PARTS NOT
1;r15ftrl IFD

Dl.H8-9.
I 3-1 4.
K1.R1.2

DZHT-8,8-9,
12-13.13-14,

K2,Rr.2

D2,H t-2,3-4.5-6,
7-8,8-9,10-r1,12-l J

rJ-14.K2.Rl,2

02,H7-8,8-9.
12-15,r 3-14,

K2.R1,2

H1-2,3-4,
5-6.7-8,

10-11.12-1J
H7-A,12-13



INPUT AND OUTPUT CONNECTIONS PIR OPTION

RCZ 00J
DC

RCZ 003
TONE

RCZ O04
DC OR TONE

RCZ 015
DC OR TONE

RCZ 00J,
RCZ 004

DC

RCZ 003,
RCZ 015

DC

NOT
USED

PARALLEL
UNIT

MAIN
UNE

VOTER
INPUT

MAIN
LINE

VO]ER
INPUT

MAIN
UNE

MAIN
LINE

ALTERNATE
UNE

MAIN
LINE

ALTERNATE
LINE

MAIN
UNE

NOT
USED

PARALLEL
UNIT

MAIN
UNE

VOTER
INPUT

MAIN
LINE

VOTER
INPUT

MAIN
UNE

MAIN
LINE

ALTERNATE
LINE

MAIN
LINE

ALTERNATE
LINE

MAIN
LINE

NOT
USED

PARALLEL
UNIT

MAIN
UNE

VOTER
INPUT

MAIN
LINE

VOTER
INPUT

MAIN
LINE

MAIN
LINE

ALTERNATE
LINE

MAIN
LINE

ALTERNATE
LINE

MAIN
LINE

NOT
USED

PARALLEL
UNIT

MAIN
UNE

VOTER
INPUT

MAIN
LINE

VOlER
INPUT

MAIN
LINE

MAIN
LINE

ALTERNATE
UNE

MAIN
LINE

ALTERNATE
LINE

MAIN
UNE

13.6VOC

NOTE: THE ScHEMATIC AND JUMPER PoSITIONS sHowI.I REPRESENT
THE SUPERV1SOR AND TAKEO\€R CONTROL, OPTION NUMBER
RCZ OO3 AND RCZ 015. THIS COMBINATION IS AVAILASLE
WT}i lHE DC \€RSION ONLY.

RCZ OO4 RCZ 015
RCZ 003

ANO
RCZ 004

RCZ 003
AND

RCZ 015

ALTERNATE
UNE

TAKEO\€R
SUPERMSOR

AND
AL1ERNATE UNE

SUPERVISOR
AND

TAKEO\ER

OR TOfIE DC OR TONE DC DC

LH r-2,3-,+,5-6,
p-9,10-11,r2-1
lJ-14,K2,Rr.2

02,H7-8.8-9,
12-13,1 3-14,

K2.R1.2

H1-2,3-4,
5-6,7-8,

't 0-t 1,12-13
H7-8,12-13

AUToCAD Rt-8{At/E
0169S.DSrc

TrTL€ 
scHEMATlc

ALT LINE / SUPV CNTRL BD

DOCUIENT NO.

41 63-S-00

-15-



T
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

CLOCK OPTION

R20
611(

R16 r

t50 oHM I

_l
I

6VDC
Q6

8098

D22 c32
I OUF

= 
'c10
33pl

ASt

NC
NC
NC

NC

NC

NC
NC
NC
NC
NC

v

Cf/t
,22uF

I Olr2No22e

xt
3.6EM

ALERT TONE OPTION

I nro' roK

'r 3.EVDC n12
2.?K

,t7
D14
KEY 3

I

I
6VDC

rl
ll
tl '1t

-ll Ra
a7K

cl
luF1tL

L__
T
I

I

I

I

I

I

I

Lr
I

I

I

I

I

c6
.O 16uF

Rr0

08K

LAST USED:

v7 020
R.t7 Hla
c32 06

NOT USED:-oicsr ns

NOI€3 r

c6 Ra.22uF 2.aK

cr6
.1uF

D5
1N9r4

I

l

I

*"1
I

"l
lcI

I

I

I

I

azz I

1.2K 
I

t. Ht lo H2 alrD H5 ?o Ha lraslfl-LED r€x I
xEVa ! AflD a An€ D€F||€D As Aa{yrHr€ L
OT}€F IXAT' F-YI A'ID F-RT.

2. H:I IO HA IXSTATLED Ffi 12 X(t.R F(niAT.
H6 tO r{7 t}{st{LED Fm 2a l{ln Fmt.hl.

L XA lO H9 t€t ton.LLY tMileLLEO.

4. HtO rO Htt tNSlAtLED lrfr| K€V 5 t3 o€FI'fD
AS EITI€R CL(EX IN ALERT,

l. xtt ro Hrz tl.3larLEo r{N xEy I lB o€F!}ED 
^3 

L:lY.
a. Ht! ro Hta lxstALLEo (ta ALL lr{ll3 rlrl{rrr elltl{ lt.
7. KEV POStlt(I{ DteGnA|t S}Ort{ l€La'l.

@@@@
@@@@

r/2 TLO62

-----t
I

06 R24
iNe r a 76K

V/U METER OPTION

R23
220
tw

crs f+
'""'I

I

I

t_

U5
CLOCK

MAMeRZW

r 3.8VOC

-16-
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t 3.8VO(

R4a
330 oHM

sVDC

81 0
160 oHM

T_

R12
2.?K

/7
Dla
KEY 3

+

| +C32
t I tour-L

= 
C10
3 3pF

i-l F_rI xt Ils.sau Ibti ctr I
33pF I+il_

o.' 
=

| 'r a.a-voc

c2o F'cte I 1N014
luF I luF I

i*Uz' P;;'.
ff& h",Ff-

KEY 2

KEY,+

tcae
'luF

+j c25
'luF luF

KEY 3

'..-

toK 2/3 R6
RESISTOB NETWOBK

UZo^ 
"r.Ku

ri
ll
rl
ll
|l

6vDo

-l

I

I

I

I

ci
luFt? KEY I

KEY 2

KEY /t
lt

I - - = -l I

Rrl
22K

l/a
luF

R1
10K

R2
17K

I

I

"r. 
l

24K 
I

112
P1

c3
,O 15uF

c9
.luF

c6
.016uF

Rr0

2.c
ot

:c,r
Olu

ALERT
AUDIO
v/u

AUDIO

KEY 5

KEY 6

KEY. 7

KEY E

KEY 9

06K

DO
lNOttt

R2a
76K

V/U METER OPTION

Gr6
.1uF

D5
lNera Ncl

I

I

I

I

azz I

r.2K 
I

I

U4
v/u

NSM39 t C
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R2E
020 0HM

KEY 1

TETI

KEY 4

KEY 7

REY 8

KEY 9

1t2
P1

_l-
F3lRX 1

F4tBX2

Fitfri

Fi7fri

PTT

./t Rzs
o1g -'/ 620^oHM rl

KEY 1

KEY 2

KEY 4

1t2
P1

ALERT
AUDIO
v/u

AUDIO

KEY 5

KEY 6

KEY.7

KEY 6

KEY 9

t- R3o
oru,,'/ o2o^oHM 7t

4 u.8'J"u

, R31

or, -,4 o2o^oHM

o r, -,4 u'8'ot"u 21

--Dr€,4'rgz

o" -,4 I tt^8^ti"" ro

/t-
-,D11-J/ KEY 0

o, ,4 | ..ftoo"u s

l- R21
D' //' 390 oHM

," -,4 .n3t6",n 21

r GE-0048-t I

G.E. KEYPAD DISPLAY BOARD,

021
iN9t.t

o2g''tN9ta D21
1Ng I rl

+ + u7c
SVDC

Cz-{
KEY I

---o

KEY 2n
-o
KEY 4

U6^
74HC11
r^ 2

c20
tuF

cr9
luF

6VOC
'I OK
BESISTOR
NETWORKr--

I OK 2/3 R6
RESISTOR NETWORK

l-rrr-rr

c23 C21 C21c22 C27 Cr8
ALL luF

-o
c2€
l uF

6VOC
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