
A 

DCREMOTEAND 
DCREMOTE/REPEATER 
CONTROLPANEL 
193234871 P21-29 



~PECIFICATIUNS ... ..~....~........~.........*.........................................................................................................~ .............. iv 

2ESCRIPTION .............................................................................................................................................................. 3 

TabIe I . configuration ...................................... ................~ .................................................................................. 3 
Figure I . Front Panel Marking ...................... ..- .... . .... ..__ .................................................................................... 1 
Figme 2 - I3Iock Diagram ...................................................... ..~~.~~.~..................................~.....~..................~ ......... 2 
Figure 3 - Frequency Response .......................................................................................................................... ..- 3 

XKXIT ANALYSIS ........................................... ..~....~.~....*......*...............................~.......~ ......................................... 3 

CG Filter, De-Emphasis and High Pass Filter Ampliers ................................................................... ..- ..... . ....... . 3 
Local Mic In/out ...................................................................................................................................................... 4 
Transmit Audio and Compression ............................................................................................................................ 4 
Four-Wire Option ..................................................................................................................................................... 4 
Receive Audio .......................................................................................................................................................... 4 
Receive Mute Fw~ction ....................................................... ..- .................. . .............................................................. 5 
RUS and Tone Switch Control .................................................. . ........................... . .............................................. . 5 
Vobage ReguIators ................................................................................................................................................... 5 
Call Length and Dropout Timers .. ..~..........................................................................................~.....................~..~ .... 5 
Antenna Relay and Transmit OsciHator Control ...................................................................................................... 5 
Front Panel Speker.. .............................................................................................................................................. 6 
DC Con& Curznt Detection and Decoding .......................................................................................................... 6 
Table 2 . DC Control Currents and Functions ........................................................................................................ 7 

3PTIUNS ....................................................................................................................................................................... 6 

Metering(S3MEo2) ................................................................................................................................................... 6 
Squelch Opera& ReIay(S3SUOl) ........................................................................................................................... 8 
Battery Standby A&n Tone(S33CO2) .................................................................................................................... 8 
Ba&wy Standby Alarm Tone and Squelch operated Relay(S3SUo2) ..................................................................... 8 
Four Wire Audio (DC) (S3TXO3) ............................................................................................................................ 8 
Radio Controlled Base Sfakns(S3SCO1-21c) .................................. ..~........................~ ......................................... 8 

-IELD MUDlFlCATIUNS ... .._...................- ................. . .............................................................................................. 8 

E &z M Uperarion .......... ..~.........................~.............~~.~~.................................~...~.................~.............~ .............. 8 
Co-Located Scion and Votes .................................... ..~...~......~...........~................*...-..............~.~.......-....- ......... 8 
Co.~troI Shelf Backphe I~terco~~ec~ Cable .............................................................................................. ..~ ......... II 
Uudine Diagram . Backplane ................................................................................................................................... 22 
Schematic Diagram . Backphne .............................................................................................................................. 13 
Parts List . Backphne.. ............................................................................................................................................. 13 
FieId Application ModnIe 19D41794IGT ................................................................................................................ 14 
Extender Card 19D417458GI .................................................................................................................................. 15 

IISCUSSION ON “TELEPHONE LINES” ....... ..*...................................................................................~..........~ ..... 16 

General ........................................... ..~..~.............................................~~.....~~........~...~-..........~..~...............~- .... 16 
Simple Lines ........................................................... ..~..~.~...................~~.......~...........~~...~...........~..~.~...~..~...~-~ .. 16 
Types of Voice Grade Telephone Lines ................................................................................................................... 16 
Tone Remote ContruIkd Systems ......................................................................................................................... 17 
Voting System Considerations ................................................................................................................................. 18 
ordering Voice Grade Telephone Lines.. ................................................................................................................. 18 
Ordering Inform&on to be Provided to the Phone Company .................................................................................. 18 

ii 



lNSTALLATION ............................................................................................................................................................. 19 

MoUnting .................................................................................................................................................................. 19 
Assembly Drawing 19D417483P28 ......................................................................................................................... 20 
Connecting the Phone Line(s) ........................................................................................................... ...* .................. 19 
Table 3 - Installation Methods .... ..*..~*.****...........~ .................................................................................................... 19 
Method I- Single Metallic Pair ............................................................................................................................... 2r 
Method 2 - Singk Metallic Pair . Earth Ground ...................................................................................................... 22 
Method 3 - Metallic Control Pair . Audio Pair ......................................................................................................... 23 
Method 4 . Full Duplex . Metallic Transmit Pair . Receive Pair ............................................................................. 24 

MAINTENANCE ............................................................................................................................................................ 25 

General ..................................................................................................................................................................... 25 
Discussion OR AEgnment of DC Station Panels ....................................................................................................... 25 
Adjustment pr0ceh-e ...................................................................................................................... ..~ .................... 25 
Factory Adjustment .................................................................................................................................................. 26 
Troubleshooting ........................................................................................................................................................ 27 

DC REMOTE/REPEATER BOARD 

outline Diagram ....................................................................................................................................................... 35 
Adjustment Location ............................................................................................................................ ..~ ................ 37 
Production Changes ................................................................................................................................................. 38 
schematic Diagram . ..~.............~..~......~.......................................~...........~.....*..............................~ ........................ 39 
Par&Lit ......................................................................................... .:. ....................................................................... 48 

SORBAlTERY ALARM 

Outline Di ....................................................................................................................................................... 52 
Schematic Diagram .................................................................................................................................................. 53 
Parts List ................................................................................................................................................................... 54 

APPLICATION lNSTRUCTlONS 

Options 9555,9556 am-3 9589 ................................................................................................................................... 57 
Meter Option ME02 (193234871P10~) ................................................................................................................... 58 
SURj3atteq Alarm .................................................................................................................................................. 60 
Qlarmel Guard Appkations ............................................................................................................................... ..-. 61 
Remote Keying Panel A@k.ations ........................ ..~...............................~..........................................* ................... 52 
Four Wire Audio Option TX03 (193234871PZo6) .................................................................................................. 63 

No one should be permitted to handle any potion of&e equipment that is suppkd with high 
voltage; or to cormect any external apparatus to the units while ffie tits are sq@ied with 
power. KEEP AWAY EROMLEVE CIRCUITS. 

HigMevel RF energy in &he transmitter Power Amplifier assembly can cause RF has. 
KEEPAWAYFROMTHESECFRCUrrSWflENTHETRANS~~IS~~~~~! 



Power rnpt 

Input current 

Frequency Response 

TemperatureRange 

DiStOdOR 

Repeater Timer 

lDr~p--out Timer 

size 

Impedance 

Z.wpResistance 

Audio 7nput 

An&o Output 

SPE~IFICATiUNS* 

23 vdc f 20% 

300 IRA. 

-30°C to +85“C (-22OF &I + 2859) 

* These sgecificacions are intended pknarily for the use of the seavice personnel. Refer to the appropriate base station 
iqxcifiiation sheet for the complete specification. 

iv 
. 



TFI TF2 
RX1 RX2 ii 

c&F 0:i 
SPEAKER 

(SPEAKER) 

VOLUME 

FRONT PANEL MARKING FUR PARTS 21-74 

Figure 1 - Station Control Panel 



JlMS-B 
PZ-4 

Jlzoo-11 s 

P3-2 

P3-3 

J1203-7 

L------J 

El*4 

,I?$ 

Jim?-0 e 

m1201-3 

TBlzOl-4 

Jl204-3 
J1202-12 

A=, Jl202-1 

J1202-2 

J!202-ii 

U7B 
t- 
J 

urn 

I 
0 
2 

J1201-B 
J1201-7 
JlMl-5 
J12Ol-2 

I 

Jl204-II 

JlZW-Q 

JlZW-6.9 

P4-2 

51202-2.5 

P4-1 

J1202-IO 

JlZOJ-1 

(41Ss-s-01. w?4. Ii) 



Audio ikm the sfa&d receiver section is appEed to the 
panel on the “VUIJSQ ZE’ portJ1203-g. Am@.fier WA is a 
~h~rthatiscenteredat205~and~s25dBof 
af.renuation, Resistor Rll and cap&or Cl form the de- 
emphasis filEzing that causes the audio to roll off at 6 d3 per 
octave in tb& lkeqmcy range f-mm ?oo-3ooo Hz. Amplifiers 
Uf3, UlD and UIC farm a sixth order high pass fiIter which 
isfactoryadjustedbyptiometer R3tobaveacnt-offat 280 
Hz. The combination of alI ffie sqpxting components and 
amplifiers in this sectioa provide the frequency envelope 
shaping requirements of the graph in Figure 3. 

DESCRIPTION 

The DC Remote or Remo~epeater station panels 
(1933234g71P21-29) are self contained units that contain the 
audio,regulatedpowersuppks, functiondecodersandtnzhg 
umn3kireui~requiredtr,~raretbestation. Thecapabilities 
of this panel are one or two f?eq?lwy traRsmit and rec&e, 
with Channel Guard, repeat disable and scan (see Table I). 
The station panel is Iocated w.itbiu rbe ?-rack unit radio panel 
and is acce& by opening the receiver exciter door on the 
fionr of the cabinet. Figure 1 provides a sWch of the f&nt 
panelmarking. Figure2providesaBlockDiiof&heDC 
Remo#Repeafer Assembly. 

CIRCUIT ANALYSIS 

The DC Remote or Remote/Repeater Panel assembly is 
completely solid state and uses a combination of discrete corn- 
ponents and integrated circuits (E’s) to achieve maximum 
reliabitity. Discrete components are ased prim&y in the 
andiof%eringin~onrpursrag~. TbeICsareusedprimarily 
in the timers and decoding circuitry &at control the repeater. 

CG FILTER, DE-EMPf-fASIS AND HIGH PASS 
FILTER AMPLIFIERS 

Analog gates UlOA and UlOC control the audio from the 
“VUL/SQ HI” input to Combinerloutpu Amp WA. Upon 
detection of a high (in the range from 0.8 to 1.6 Vdc) on the 
“RUS” iq3utoRJt204-ll; ?rar3sisrorQ16wirl furnon causirlg 
the v&age on tie coIIector to go low (Iess than 0.3 Vdc). This 
Sevel is inverted by Wan&&r Q2 and places a high (greater 
than 9.5 Vdc) on the gate control, pin 13 of WOA, which then 
c0upk.s the audio ru the input of the second analog gate UlDc. 
The gate mm31 pin on 5 is controlled by transistor Q12 which 
is normally “OR” &us the collector is low (less than 0.3 Vdc). 
This gate will be enabled when transistor 412 turns off during 
a remote FTT function decoded by OR gate UI2D. Audio is 
then eoupkd through analog gate UIUC and is supplied to 
potentiometer RKB (lTEP?ZAER AUDIO LEVEL) which is 
used to set the deviation on the transmitter. 

If during the time that the “RUS” port is high and a 
“LUCALPTT” is depressed,then diode I314 is forwardbiased 
and this d&al&s analog gate UIUA from conducting. The 
“VCXJSQ HI” a&o part& to the “TX AUDIO HI” port on 
11203-T is disab?.ed. in addition, if a low is applied to “REP 
AUDIO MUTE” port on 11200-11 this will also terminate the 

Descriptiorl 

*Remote oz Remot@Repeat 
*Remote or RexxaejRepear 
Remote 
Remote 
R-3-W 
RemMw 
Remote 
Remote, 
Rt%llOtkZ 

TABLE 1 - CONFIGURA-KN 

One Freq. 
TxjrRX 

X 
X 

X 
X 

X Aux Receiver Application 
Aux Receiver A@ication 

*Mod.ifiW~ Instructions I9C327001P2 are needed to make RemotelRepeat configurations. 

Channel 
Guard 

X 

X 

X 

Repeat 
Diile 
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audio path &om “VOL/SQ HI” by pnhing gate UlOA, pin 13 
low (less than 0.8 Vdc). 

LOCAL MIC IN/OUT 

The “LOCAL MIC HI” port on P3-2 cou&s audio from 
the mic element to ana.Iog gate UIOB. The DC bias and 600 
ohmterminatingimpedaucerequiredbythemicisprovidedby 
the RC network comprised of RI IO, Rl06 and C50. Analog 
gate UlU3 is cmrroHed by transistor Ql which interfaces the 
“LOCAL PTT” line on B-3 to the gate pin 5. #en the PIT 
butron is not depressed, Ql is off and the vohage on top of 
resistor R62 is low &ss thau 1 Vdc). Upon activation of the 
FIT switch, the vohage on R62 will be high (greater man 9.5 
Vdc). The audio level from the “LOCAL MIC HI” input on 
P3-2tothe”TXA~r~O~pcdonJ1203-7issetbypoten- 
tiometer R46, 

In addition, the audio from the “LOCAL MJC HI= port is 
applied to analog gate ULlA which is controlkd by transistor 
Ql . This transistor is normally off and thus the v&age on the 
top ofresistor R62 is low (less than 0.5 Vdc). The v&age on 
the~ofresistorR62will~high(greaterthrtn9.5Vde)wh~ 
the Local PIT button is depressed. The audio level from the 
“LOCAL ME HI” input on P3-2 to the YLJNE” ports on 
TJ31201-3 and TR1201-4 is set by potentiometer R44 “LO- 
CALMESETULINE”. 

TRANSMIT AUDlU AND COMPRESSION 

Audio from the remote controJIer is coupkd by tmns 
former Tl to terminating resistor R105 which matches the 
outputimpedanceofthecontrolpanelto600ohms. Whenthe 
panel is used in the standard two wire c&gurar.io~; rhe 
jumper between H24 and H.25 is installed which applies the 
receive audio to potentiometer Rg5. This potentiometer is 
M&d ‘TX LINE INPUT” and sets the level of the audio 
applied to line compensation ampGtkr U2A. This amp can be 
set up to provide compensation for high kequency roH-off on 
long lines. This modification should be nsed when the n&off 
inthe25oOtr,3ooO~rangeismorethan2U~~lowthe 
respnseinthe4oOto6ooHzJevel. Seetheschematicdiagram 
fm slaecific component changes. 

FoUowingU2Aisthecompressioncircnitiscomposedof: 
U3B; U3D; U3G D29; D30; 413; and Q26. Transmit an&o 
from U2A is ap@icd to U33-3 where it is am~Hkd and 
connected from U33-4 through a network composed of C27; 
R40; 426; Cl& and R34 to the input of U3D at pin 11. After 
it is ampGfied by U3D, the output at U3D--10 is suppEed to 
three different places. The fmt is to bilateral switch UlOD on 
thepathtoR45@EMUII’ETRANSMJTLEvEL). Thesecond 
is rhrough C27 to rhe bareral switch UllB for four wire 
intercom. The third is to amplifier U3C throngh C21. The 

output of U3C is mctifkd by voltage donbIer I)29 and D30 
whichchargesC77. The voltageonc77is~F~ifiedbyemi#er 
follower 413 and appJ.icd to the base of 426.426 serves as a 
vazidle resistor in the voltage divider composed of R40 and 
426 which hits the input to U3D. It is the purpose of this 
circuit to operate in a linear fashion nor-n&y with Q26 turned 
off, thereby appearing as a high resistance. Upon receipt of 
higher than normal audio at U33-4, the amphfkation of U3D 
and U3C is rcctifkd by D29 and I>30 increasing the voltage 
across C77. The increased vu&age across CR through rhe 
emitter fokwer Q13 starts &rning on QZS reducing its co&x- 
tar to emitter resistance, which in turn lowers the audio to U3D. 
Since this affects not only the output to UlOD and U1 1R, but 
the turn on vohageofQ26 through CZI, a state of equilibrium 
can be reacbed for a steady audio. Normally, however, voice 
varies level widely and the size of #7 is chosen to provide 
some smoothing 

PotentiometcrR45, whichisJabeled”REMOTETRANS- 
ME LEVEL”, sets the audio that is presented to output amp 
U5A from the line termirtak. Analog gate U1UD is enabkd 
when the decoding logic derms a remote PTT function. At 
that time the contro1 pin 12 wiU go high &reater than 9.5 Vdc) 
and the receive audio will be on the output pin 11. If a Local 
PTT is enabled on H-3, then diode D3 wih be forward biased 
and the gate control pin 12 will be low (0.8 Vdc or less) and no 
line audio will be &owed on the “TX AUIXU OUT’ on 
31203-7. 

4-WIRE OPTION 

The fonr wire option adds transformer 72, terminadng 
resistor Rl and surge arrestors SG1 and SG2, The function 
of these is to form another 500 ohm terminating port for 
incoming audio to fhe panel in the transmit audio section. 
When this option is installed the jumper lx%ween El% and 
I-325 is removed. AIs0 transformer Tl is then nsed only for 
receiver audio. 

RECEIVER AUDlO 

Line driver amplifkr US with its combiner and notch 
f%.a4m-ampW1er I.5 are capable of driving the receive 500 
ohmJineat+lldRm. Thenotchfik&ombinertakesaudio 
fivm the “LXXALMK!HI”porrviatisrorR57and~ti- 
torC31. AIsokornthe”VOL/SQM”portviarcsistorR5gand 
capacitor C32, and from the “LINE” ports on TBEW2 and 
T31201-5 via resiskx R77 and capacitor C39. Analog gate 
Ull3 is corm-o%xi by the RUSUS lead when the jumper 
between X23 and H29 is instied. This path allows the line 
audiofkomthe illmling 6uu ohm line on TJ31201-2 and 
TB1201-5mbe~~edtotheoutgoingIineonTB1201-3and 
T’J31201-4 when the RUSUS is high &eater than 95 Vdc). 
This feature is only available on the four wire audio option. 
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The other port on the output amp is the “VOTING TONE” on 
31204-3 which is coupled via resistor R59 and couples the 
externa 1950 ?3z tone to the phone line. 

The jumper between B28 and H9 aBows intercom be- 
tween par&e1 remotes with Cwire audio 
must mute itself unless a handset is used dnring remote 

RECEIVE MUTE FUNCTION 

When the “CG DECODE OUTPUT” pin on JIBI-11 
goes low (less than 0.3 Vdc), transistor Q19 to turns off and 
transistor Q20 turns on, thns grounding the output port “RX 1 
MUTE” on 11202-2 (if jumper H12 and I113 is irisWed). 

RUS AND TUNE SWITCH CONTROL 

?‘be “RUS” port on Jf204-11. controls the “VUL/SQ HI” 
port as described in the fit section of the circuit description. 
This port in itself is controlled by another port, &at being the 
“TUW SWITCH” on Jl2B(F9. When the “IYINE SWJTCH” 
is p&cd Iow (less than 3.0 Vdc): transistor QS will energize 
causing transistor Q7 to tnrn on thus enabhng RUS transistor 
426 to operate. This sequence is norm&y what occurs when 
~erepeaterisequi~~withatoneoptionboardandit~ives 
the v&id tone from the mobile If for some reason the tone 
opfon’t>oruddoesno&decodethepropertones,then~e”TU~ 
SWITCH” port will never go low thus removing the ground 
&om the emitter of QlS and in effect disabling the ‘IIUS” 
fin~ction. When the “TUNE SWITCH” port is used, then the 
jumper between H22 and HZ3 is removed. It is instahed in ah 
other cases. 

VOLTAGE REGULATORS 

The input supply voltage for the panel is provided by the 
repeater power supply and is applied to the “13.8 Vdc” input 
renninaf on Ul2#3-3. This’port feeds the output regulators 
comprised of U22, U23 and U24. Regulator U22 provides ah 
of the external current requirements for the repeater on J1202- 
1,312034 and 31200-1. The vu&age on any of these pins is 
specifed at 1&O&3 Vdc with the maximum wmbinedcurrent 
for the above ports not to exceed 1.5 Amps. Regulator U23 
providesalloftheoncardpowerrequirementsforthepaneland 
for terminal “REF 10 Vdc” on J12#-10. The voltage on this 
pin is specified at 10.0 &I.1 Vdc with the maximum current 
draw at 0.5 Amps. Regulator U24 provides the $5 Vdc for the 
audio amplifier and logic decoder circnits. The input filter 
formed by inductor Ll and capacitor 050 remove any of the 50 

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

CALL LENGTH AND DROPOUT TIMERS 

The “RUS (bar}” input z&so starts the master cali length 
timer,U18. On the negativeedgeof the “RUS (bar)” function, 
one shot IC U193 sends a positive pulse from its Q output on 
pin 10 r.0 the reset input on pin 6 of Ul8. This pulse resets the 
internal wunters in U18 and causes the Q output on pin 8 to go 
high. The output will remain high until the internal counters 
have exceeded the number of cloclr cycles that have been 
programmed into it by the contzol line OR pins 12 and 13. The 
intern&cIockf?equencyissetbyres&orsRl34andR133and 
capacitors C?O and C69. Refer to the schematic (See Table of 
Confents) for the chart regarding the repeater timer jumpers, 

&o, when fbe RUS (bar] returns to its ~orzn&y high 
state,drop-outtimerU19Aistriggeredontherisingedge. This 
one-shot sets its Q output on Pin 6 high for the period of time 
that is controlled by resistors Rl52, RI54 and RI53 and 
capacitor C75. Refer to the schematic (See Table of Contents) 
for the chart on the repeater dropout timer jumpers. The dear 
input on pin 3 is con&o&d by NOR gate U17C that sends the 
output from the master timer into the dropout timer which only 
allows the dropout timer to operate if the timers have notbeen 
disahlai by the removal of the jumper from H14 to HIS. 
Diodes I)22 and Dig OR the outputs h-am the timers and feed 
them to output transistor 414. This transistor can be disabled 
by bringing the “REPEATER DISABLE” pin JI201-7 low 

(ress d-m 0.3 Vdc). Also the timer outpnt is available to the 
outsicie on “RPTR TIMER” port 51200-7. 

Selector switch SW5 locafcdon the front panel allows the 
operator to place the panel into the “RPTR DISABLE MODE’ 
which disconnects the co&ctor of transistor Ql4 from sum- 
ming diode D28 thus causing the repcater to enter a standby 
mode. In acki.ition, this switch grounds repeater disable LED 
I)38bymovingtheseIectottothepositionwhereterminals 1A 
and ID make contact. The contacts of 3A to either 3C to 3D 
tiows the Loc& FIT function to be couphd to the control 
circuir.s on urn. 

ANTENNA RELAY AND TRANSMlT OSCILLATOR 
CONTROL 

Upon detection of a FIT function on the input to the 
antenna relay sequence timer; U203 pin 3, the output on pin 4 
goes high and is inverted by U2OE and fed to forward biased 
diode D24 causing the input to U2UF to go low resulting in its 
output going high. This high on the output of U2OF drives 
trausistor Ql5 into samratio~ and puUs the “ANT RELAY 



port on 51201-3 low (less than 0.3 Vdcj. This causes the relay 
within the repeateh to be energized pntig it into a transmit 
CQndifion, 

When the FTT function is rekased, the input b U2oB pin 
3 will go high and the output on pin 4 will go low. The kkw on 
the input to U2OE ou pin 1 I causes the output to go high and 
reverse biases diode, D24. During this time, capacitor C!80 is 
charging through resistor R 139 and forms a delay of 20 mill- 
seconds that is requited in order to shut down the trausmit 
oscillator before the antenna relay is opened thus reducibg the 
arcing across the contacts. , 

7%~ FTT function also feeds another set of delay timers 
comprised of inverters U2UA and U2UD which provide a 20 
mi3hecond deIay on the output ofU2OC pin 6. The output is 
fed to rfansistor 423 which shuts off 424 when the PTT 
funcitonis&k WhenthelYITfunctiongoeslowontheinput 
of U2OA, fransistor 424 turns on and goes to 10.0 f 0. I Vdc. 
Itsoutputis fedtr,“TXCKZSCNTRL” onJl204-5. During&is 
slates the repeater transmit oscillatrn will run and the output 
power amplifier will be energized. 

FRONT PANEL SPEAKER 

The front panel mounted speaker and volume con@oI 
pot.entiomecer allow the operator to set the proper Iisreuing 
level for servicing. Resistors R92 and 893 provide the termi- 
nating impedance required by the speakrer drive circuits with 
the sm.icm. 

NOTE 

Selector switches SW2 and SW3 aUow the operator to 
select the pper operating frequency require,ments during the 
“TEST” mode only, otherwise these swif.ches have no effect on 
die paneIs operating characteristics. Selector s&cl2 SW2 is 
used to select the apprqxkxe receive audio when the station is 
eqquipped with two receivers. 

DC CONTROL CURRENT DETECTION AND 
DECODiNG 

The direct curreut tiat the remote conrroIIer puts on the 
control line is detected by the pane1 producing rhe appropriate 
control Fnnc~ on the output. Cnrrent detection is performed 
by opto-isolators UT, U8 and U9. The curren& enters the panel 
~~inalsTB1201-1anda,orthroughthewindingsofT1, 
or if&e 4 wire audio option is installed through the windings 
ofT2. Sel~ti~uofT1ornisaccomplishedbyjumpers~/ 
H67/EB? and H69/H?O/H7 1. Table 2 identifies the coutrolled 
fimctiuns and tie currents required for their sekctior~ 

~ecurrentisthenpassedonto~ejrrmpersH33andH35 
and TX32 m H.34 which are installed for panels that do not 
require any negative current detection, otherwise the jumpers 
areremoved. Ifthejumpersareuotpresentthecunrentisrouted 
through the full wave bridge comprised of diodes D5, D6, DS, 
and D9, and applied to the zener diode/tra.usistor assisted cur- 
rent detection network comprised of diodes D4 and D? with 
rmnsistors~and~. Thepurposeoftbesepairsistoensure 
reli&Ze current detection in a variety of operating conditions. 
JumperH3U~f-f31isinstalledoupanelsthat~notrequirethe 
11 diamp slt%eaion, o&erwise it is remeYed. 

The pmpose of opto-isolatfx U9 is to detect negative 
curreut, and when negative curreut is present test Fbiut 7X? 
wiHbebigb. U7desectsthe6tiliampc~t,andwhen6UR 
MORE milliamps is presenr TP4 wiU. be high. U8 detects the 
Ilmillampcurren$a.ndwhen llmZiampsispresentT3wiB 
be high. hput A4 on pin 14 of Ul6 is the Y&rent Tail 
Elimii* which delays the 11 milliamp drop out sequence 
such that the &au&h will not trip the functions OR the 6 
zrGB&mp detection. hmlxzs H42t.o H43, aud Ii43 to H44 are 
used to provide the proper decoding muting from the PROM 
(refw fo the schematic diagram fop correct pkement~. 

Selector swit& SW4 *ws &e uperator to be able to 
select “REMOTE PTT or NO- 1” from the &out 
panel when selector switch SW5 is in the “TEST” posifk3n. 
The function T-GfRX2* is always selecfable independent of 
switch SW5 

METERING(S3ME02) 
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TAKE 2 - DC CDNTRUL CURRENTS AND FUNC;TIONS 

IFREQTX -11 -6 -2.5 0 3-6 +11 
l??REQRX RECEIVE TRANSMIT 

2FREQTX 
2FREQRX RX-F2 Rx-FI TX-F1 TX-F2 

ZFREQTX SCAN 
PFREQRX 
wrm sc!lu? 1 RX-F?. 1 RX-F1 

1 1 
1 TX-F1 1 T-X-F;? 

IFREQTX a3 RECEIVE TRANSMIT 
1FREQEtX DISA3LE WIRE-l CG 
WrTr-rCffANNEL 
GUAIRD DISABLE 

2FREQT-X 
2FBEQRx RX-F2 RX-F2 RX-F1 RX-F1 
WITHCHANNEL CG CG .wlTH TX-F1 TX-F2 
GUARD DISABLE a3 DISABLE CG 
DISABLE 

1FREQTX RX-F1 1 
2smmTE L msMlT i 
l3ECEms RX-F;! RX-F1 RX-F2 
M=Rx) 

I > I 1 5 1 
2FBEQTX RX-FI 
2 SEPARATE & 
RECENERS Rx-F2 Rx-F1 RX-F;! TX-F1 TX-F2 
(Am Rx) 
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SQUELCH OPERATED RELAY(S3SUOi) This section of the manual is to direct your attention to rhe 
avtiability of 51200. 

Option S3SUOl adds a SUR kit (19B23487lP102) to the 
remote panel. 

When an incoming signal causes the receiver to 
unsquelch, a positive voltage appears on the RUS line and 
forward biases diode D3. This positive volrage appears on the 
baseofQl&rniugiton. WhenQIcomhctsLEDD2isturned 
onandrelayKlisenerg&ed. DiodeDZisconne&?dacrossfhe 
reIay coil for spike suppression. 

This connector provides the connections for rhe opfioual 
control shelf back plane (S3MBOl), however, it has many 
additionaIcircuitconnec~~av~~e. Drawing 19B234956 
gives inform&u on connections and ordering information ou 
the mating connector. 

NOTE 

You may find fhat your modification isbetter suited to use 
rhe back’ plane, in w&h case drawing 19343834 I will be of 
h&p. 

In radios equipped with Channel~Guar& the RUS switch In using &eba&plane you may fiid?heField Application 
will operate only when an “on frequency” signal with the ?&du%e 19D417491G1, andEx%euder Card 19D417458GI. to 
correct Channel Guard tone is applied ti the receiver he helpful. 

8ATTERY STANDW ALARM TUNE (S3BCOZ) AlI of these are listed in the Table of Consents of this 
mauud. 

S3BC02 adds a BSAT Kit (19B23487IP103) to the re- 
mote panel. E & M OPERATION 

The battery alarm periodically warns the operator at rhe 
remote cor&ro@zr that the AC power has been interrupted and 
that the st3tion is operating off a DC voltage source. 

A field modi%atio% to permit rrausmitter keying over 
carrier or MUX is made as folk3ws: 

NOTE 

In tie even& AC power is inferrupted from the station, a 
low is applied to rhe base of QS turning it on. With QS turned 
on, Q6 is on and Q7 if off. Integrated circuit U2 acts as a 
12oOHz oscillator and applies th$ tone to baudpass filter U3. 
The signal is fB.exed by U3 and associated circuitry and theu 
coupled to the audio stage on the remoiehpeater main board. 
TimerUl andassociatedcircuiey providetherepetition rateof 
the tone and is adjustable by Rt9. The On-Time rate is 
adjustable by KZ.2. The tone audio level is also adjustable by 
R23. 

No jumpers are to he installed for H66, H67, H68, H69, 
H7U or H71. 

* 
1. Remove the opto-couplers u7, TJ8, and U!X 

2. Connect a lead from the junction of R81 and C40 to 
TJ31201-1. The junction was the output of the 6 mil- 
limp opti-coupler U7. 

3. Have the microwave gronndTl3lZU1-I when the tram- 
Bli~iStobe~~ed. 

BSAT and SUR @ornbined) S3SUO2 

S3SIXJ2 adds a BSAT and SUR Kit (193234871PlOS) to 
d-se remote panel. Also provides the Batrery Siandby A&m 
Tone and Squelch Operated E&lay functions in one remote 
panel. 

4. Open the audio from the microwave and insert a 7 dB 
pad so &at the audio arrives at the pa& at 0 d3m. 

5. Opentfie~ofromthepaneI.andinsertal6dBpadso 
that the audio can leave our panel at 0 dBm and arrive 
at the microwave at the requited -16 d33m. 

FOUR WlRE AUDIO (DC) S3TXO3 

S3Txo3 adds a Four Wire Kit (19B234871PlO6) to the 
remote panel. This transformer does HAVE a split winding. 

RADIO CONTROLLED BASE STATIONS S3SCOi -2-4 

CO-LOCATED STATlUN AND VOTER 

S3SCU1-24 adds material to permit one sratiou to controI 
another station. h&m& LBI-4723 covers these options. 

If the base station, voting selector and RKP panel are co- 
locatedattheremotesite,two(2)phonelinepairsareu~ally 
required to disable the: IXP panel from repeating the voted 
audio. The same function may be provided with only one (1) 
pairbywiringJ120~-?on~eConaolSheIftoTB25~-8Crx- 
DISABLE) on the RKP paneI. 

Ckcason&y it is desired to modify a version of the 
19B234873 panel in the fieId. 

W&n a Repeater disable function is initiated at tie Re- 
mote Control Ihit, the disable signal is sent to the station and 
the station decodes ibe sig.naI and applies ground to 51201-71 
TB25@2-8. The RKP in-mm disahkzs the keying function to 
the station. 

8 



LBI-31851 

4-’ L 
CONTROL PANEL 

TBl201-3840-1 
: AUCNI 1 

!01 
P5 I 

RX 
RECEIVER AUDIO 

TB?-6 
-0 cos 

AUDIO OUT 

TB8 o 
7 SIO 

T82502-‘3 

PP 

T82502-4 

1 

3-MIN. 5-SEC. 

rezsow 
LIMIT -----+ DELAY 

KEYING 

I. 
TIMER TIMER 

) ClRCUlTS - 

I 
i 

1 CONTROL PAIR 
RCU 

WITH REPEAT 
DISABLE OPTION 

RC-8154 

CO-LOCATED STATION AND VOTE3 ~ 





- 
SERVICE SMEET LBI~31851 

Q\2\0 1 

\ 4.50’ 

Ilw2%949, sh. I. Rw. 2) 

RUS 
J\2\20-4 
GNQ 

CONTROL SMELF BACKPLANE 

INTERCONNECT CABLE 

(lwM956.§% 1. Rrv. 2) 



LBI-31851 OUTLINE DIAERAM 

THUU Pa 

ml! P73 

CONTROL SHELF BACKPLANE BOARD 
I AND ASSEMBLY 

c-i-u I SUPPLYED IN SWHAUE KIT 191M4932662 

WX'438240, Rw. 0) 
(19Al49200, Sh. 1, Rev. 0) 
(leA149!@30, sh. 2, Rev. 0) 

RUNS ON SOLDER SIDE 

ON BOTH SIDES 

RUNS ON COMPONENT SIDE 
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lQB219695P I 
CONNECTOR 

“I* 

- 
OUTLINE DIAGRAM 

WIDE SLOT FOR 
------OR I ENI-AT ION PURPOSES 

(19D423102, Rev. 0) 
(19ML721S, Sh. 2, Rev. 0) 
(L9WL7215, Sh. 3, Rev. 0) 

EXTENDER CARD 

19D41745m1 

- ___........ .__-......... --- 
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A DISCUSSION ON “TELWHONE LtNES” 

GENERAL 

‘I% discussion covers “telephone lina” that are com- 
monly used between GE remote control uuits and remotely 
controlled GE base stations. While specZically directed to 
systemsthatusetonesignallmg,itwlllalsobehehrfulin 
connection with systems that use direct current (DC) sig- 
nailing. 

Characteristics of these “voice grade” lines and their 
application to Lsnd Mobile communications systems will be 
covered. Thisdiscussionreferstofrequencyresponseonlym 
thepointwhereita&clstonesignalhng, Itdoesnotcovertoml 
audio frequency respouse as related to audio quality. 

SIMPLE LINES 

Inanumberofcasestheradiouserwillprovidewires 
within his building or his complex of buildings. In these cases 
he wih have much more freedom in the levels that he may use, 
Normauy these are short and involve very little loss. 

TYPES OF VOICE GRADE TELEPHONE LINES 

IMselinesarenormallyobtainedfromacommuuicatior8 
common carrier (“phone company” fcr our purposes here). 
When you ask for a voice grade (as contrasted to a “data line”) 
telephone line you do not know what type of line you will get 
from the phone company. Worzrt-5 thau that they may supply 
onetype firstandlaterchaugeitto another typewithouttelling 
you or the user. You can expect one of these: 

1. Wire lines with no amplifier 

2 Wire lines with amplifiers added to compensate loss 

3. Faditi~ deaived fian carrier (multiplex) 

Thesetbreetypesoflinesarediffeaentaudeachmustbe 
treated diffea-ently. In large systems you may end up with all 
three types of lines. In long haul applications you may end up 
withtwoorthneeof~~~of~~inMndem(tied~g~ 
end-to-end). 

Tbefirsttypei0VlRELINIIWITI-INOAMPL~S. 
Theseamthesam4?linesthatyouhavebeenusingforyeamto 
conunlIXsystems. Thesearetheeasiesttoworkwithsince 
theyincludenoproblemcausing electronic equipment. These 
are usable on tone systems, we just dcn2 apply DC current to 
them. Youwillfindtheselines.inlesspopulatedareaswhere 
the phone company has not yet gone to carrier systems. 

Ibeselineshaveafixedamouutoflosswhichvarieswith 
frequency, temm, deterioration of splices, aud from 
moisturegettingintothecables. Whenthesecablesgetold&e 
phoneccrmI#my~~appliesM:currenttoimprove~ 
joints and lower the lines loss. 

You are normally allowed to applr +lO d&n test tone to 
these lines. These lines do not normally include any type of 
voice limiters. 

ThesecoudtypeoflineisaWIRELINEWITHAMPLI~ 
FlERS. The8elinesarenormallysuppliedwhenthelossof 
available lines is too high. An amplifier or several amplifiers 
atesxldedtothelinetr,madreupfor~loss. 

One commonly used amplifier is the E-6 repeater. This 
amplifierwillpass DC cunent and they havebeenusedonDC 
lines for years. These amplifks include limiters which start 
limiting at somewhere arouud 0 dF%m input to the amplifier. 
The limiters do not cause any real problems on DC systems 
since only the voice peaks are clipped. However, special care 
must be used when you apply them to tone remote control 
systems. 

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

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

Thephonecompany supplies youtwo wires ateach endof 
thecircuit. ~hrwowireendgoes~,e~intinthecircuit 
where it is converted to a four wire circuit and commected to 
the carrier equipment, Of course, you can order a four wire 
circuit if that is what you desire. At the other end it is taken out 
of the carrier equipment and converted back to the two wire. 
The carrier equipment has a transmit path and a receive path. 
3% gain is adjustable each way. 

TlmephofiecampanywanCsto~amaximumrhreesecond 
level of -13 dBm at the carrier equipment as measured on a 
modified Western Electric 3-type noise measuring set. The 
telephone equipment will limit the audio if the signal is above 
-13dBmatthecarrieriuput. Thisdoesnotmeauthatthe 
m;lximumyoumnputinathetwo~~is-l3dE)m. Ifyour 
equipmentisa&oddisumcef?omthecarrierequipmen~you 
willhavesomeliueloss. Ifthellossis5dB,foriusmnce,then 
youcorildputiu4dl3mintothetwowireend. Therefem,you 
~havetoaskthep~~company~nccasewhstlev~you 
areallowedtoputintothetwowireeisrd* Ifthephouecompany 
checksandf?nclsthatyouareputtingtoomuchaudioiutothe 
~equipment~willputapadintotht:~ttocut~ 
audio down. 

whenyouarkthep~~necaanpanyw~levelyoucanpnr. 
into the line they will eitb give the level to you in Volume 
Units(VU)ostemtowe. Wisaveragevoicewhichisgenemlly 

_-. 
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considered to be IO dB below test tone. Test tone is 1004 or properly. For example, you put the system in and after tie user 
1000 Hz tone used to line up the circuit. Test tone is normahy has a little experience he fmds &at he is not always picking up 
given in dBm. If your aren’t careful you and phone company the function he selected. Then you will have a hard time 
manwillbet&inglOd3apart. Ifthephonemansaysthelimit pinning down the problems. A little extra time spent at the 
is 0 vu, use -5.10 d3m for your lineup. installation will save many problems in the end. 

The two wire ends of these lines are normaHy designed to 
work with 600 ohms impedance in and out. The transmit and 
receive carrier equipment gains are set up for 600 ohm tern+ 
nations, If the line to the carrier equipment is fairly long, the 
impedance a& which you feed me two wire end is not very 
critical. But, if the two wire end is close to the carrier 
equipment then the impedance is critical. If your impedance is 
not 600 ohms you can cause the gain of the carrier equipment 
to go up or down. In come cases you will get feedback 
(osc%ations) from the receive path to the transmit path. A 
common problem which causes oscillation in the carrier equip- 
ment is gain change, whether from m&adjustment or other 
XXBSOllS. 

Our equipment is designed so that the tone sequence 
consists of either two or three parts. The first part is the 
SECUR-IT tone (2175 Hz) which is sent at the highest IeveI for 
approximately 125 milliseconds. This is foliowed by the 
function tone which is sent at a level 10 d3 lowerforapproxi- 
mat&y 40 ms. In the case of a transmit functioq the function 
tone if followed by 2175 Hz at a level 30 d3 down from the 
SECUR-~tnustltherefore,itis20dB~~fromthefunction 
tone burst], This tone continues for the duration of the transmit 
function. The average voice (0 vu) is sent at the same level as 
the function tone, therefore, &e test tone for the voice is sent 
at the same level as the SEC&UT tone. 

American Telephone and Telegraph Company has pub- 
lished a reference Voice Grade Lines entitled, “Private Line 
Interconnections, Voice Applications” (Publication Number 
43201). It covers severd trpesof private line interfaces. There 
is no pubIicatiou d-fat covers radio corm01 alone. There are 
several parameters given which are important to us. 

SECUR-IT tone must arrive at the base station at no bss 
than -20 d&n, The transmit hold tone must arrive at the base 
stationatnolessthan-50dBm. Thetesttoneforthevoicemust 
arrive at the base station at no less than -20 d?3m. Therefore, 
you can see that the limits of system operation is usually 
es&blished by 0nIy three things: 

The loo0 fIz loss design objective is 0 to 10 dB. If you do 
not specify the loss you will get a loss of 10 dB at 1ooO Hz in 
most cases, The phone company allows itself a SHORT- 
TERM ff &nation of cl- 3 dB and a LONG-TERM variation of 
+/-4d3, Ifa20dBiosslineat1OOOfIzis~ified,youcan 
expect up to 14 dB loss and the phone company would still be 
within their design limits. 

1. ThemaximumIevelat217S~tharthephone~p~y 
w~aIlowyoutosendfromthemostrfistantpointinthe 
system. NozmaUy&iswillnotbehigberthanUdl3m. In 
some csses it may even he less, or on rare oc&ons it 
may be +5 or +10 dl3m. 

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

TheIossberween500anb2500canbe+2dBand-SdB 
rehitive to 1000 Hz loss. Note that the phone man may refer to 
this as -2 and -8 in his way of talking. The loss between 300 
and3000~can~+3dBto-12dBrelativetothe1OOO~loss. 
This says that if you have a line with 10 dI3 of loss at loo0 Hz 
yoncanexpectasmuchas18dBoflossat2500Hzand22~ 
oflossat3OOOHz. Yonmust~oaddthe+/-4dBoflong-term 
variaiton to this. 

3. The requirement that the SECXR-L’T burst must arrive 
at the base station at no less than -20 dJ3m. 

The noise of this type of line is measured at each end with 
a Western Elecaic S-type noise meter. The aHowabIe level of 
alinefiomOro50milesis31d8mCandforaLinefTom51to 
lcx) miles is 34 dl3mC. If you do not have this type meter, use 
an AC VTVM. If you get a noise reading of -50 d3m or less, 
generally this is considered au acceptable circuit. 

NormalIy most systems will not crowd these limits. 
?Xowever, if you come up a few dE% short you can consider 
adding C-I conditioning (for more money, of course). Resist 
~enatlrraIdesiretojosttrrmnpthetonesendingleveIbecause 
that wilI cause hrqroper opemrion. When you increase rhe 
level, the SECUR-l’I’ tone burst will go into limiting in the 
phone company equipment. The limited tone causes the 
SECUR-IT tone filter in the base station to ring and thereby 
pickupordropoutfunctions which youdidnotsekzct. NEVER 
aHow ?.he SECUR-IT tone lo be in Iimirhg. 

TONE REMOTE CONTROLLED SYSTEMS 

As contrasted with DC systems, where audio level setting 
was not as critical, it is important that 1eveI.s be set prop&y. 
Failing to do so results in the control function not working 

There is an easy way to check and see if the SECUR-IT 
tone is in limiting. With the phone Smes connected to the 
equipment at both ends connect an AC VTVM across the 
phone hne at the base station. Arrange to send a burst of 
SEcuR-ITtonelong~ou~tomeasurethe~~glevelon 
theACVTVM. Thenarmngetosendaburstof195OHz 
functiantonekmgencmghto measuretheincominglev&onthe 



ACVT%M. Ifthe1950HztonedoesnotarrivelO#(~~- 1 
dB) less than the SEtIZUR-R then the SECUR-IT is in limiting. 
You wiII have to lower the sending level at the remote controL 
br until you are below limiting. 

If the audio is high enough to cause the telephone equip- 
ment to go into limiting it will cause ampbiie distition. On 
a high loss line the amp~ittxie distortion will cause the HULD 
tone(2175Hz)tovaryandthe~smittertodrapout. Thiican 
be checked by munitoring the test point spe&%d. If the level 
is beIow the! amotmt indicated the transmitter will unkey from 
time to rime. 

On me canwlled rem* systems you must be very 
careful when connecting two telephone lines in tandem. For 
instance,ifyouhaveab~stationandtworemotes, Youder 
a phone line to con~eci the station to the first remote and a 
second line to connect the second remote to the first remote. 
The loss of each line is now added together and the tones from 
the second remote may not operate the base station. You can 
either specify a low loss on each line or run each line directly 
to the base station. You shorrId ckk with the phone company 
and see which approach is the least expensive over a period of 
rime, i.e. An analysis of non-recurring costs versus txurring 
costs over the expted length of time the circuit will be used. 

VOTfNG SYSTEM CUNSiDERATfUNS 

The voting system has one pblem that the tone remote 
system doesnothave. Thasis, weputcontinnous I9XJHzrone 
on the line whet3 the receiver is sque&ed. The SECUFNT 
tone,bycontrast,isas~~b~~d~~~t~~~~~e 
1950 Hz continuous tone. 

When ordering phone lines for a voring system, if pas- 
We, you shonkI get aII Enes of the same type with the same 
amount of loss in each. The voter inch&s the telephone line 
characteristics in its selection of the best signal. If is improper 
system design to have the received signal selection biased by 
a “poorer” telephone circuit. Many phone companies will add 
padstobtiduutrhelines, Ifyouaskwhenthelareordered 
it~dnotcausearvy~ob~~tobuildthem~outtohave~ 
SameIoss. 

ORDERING VOICE GRADE TELEPHONE UNES 

If you order a s&ndard voice grade circuit and do not specify 
the loss, you wiII normaIIy get the fo%wing: 

1, 

2. 

3. 

4. 

5. 

6. 

7. 

Lmsat1UUUHz: 5tolOdB;normaHyIOd.B 

Long-term variation: +/- 4&i 

Amptide cIism&m (fkqaencyreqxmse) 

Referenced to loo0 I-k + = more Loss 

3OUro3UOUHz: -3to+f2dB 

!Bum2mHzz -zf.o+sdB 

Noise 31 dBrnc maximum 

Frequency translation errtx cl- 5 Hz 

NormaI impecIance: So ohms 

Mztximmn permitted signal into the line: 

adBmto-13d8minb~~~secondaverage 

(the IeveZ arriving at rhe carrier eqtipmettt c8Nlot be 
mare than -23 dBm) 

By add&g C-l conditioniztg you change the loss to: 

Amp&de cIismkn (fkquency response) 

rxefere~sto1uuuHz; +=lmreloss 

3m#27#Hz: -2tou5dEt 

Oneadded advamagetoC-1 conditiotig istitthevoice 
quality will be improved, by boosting the high frequency 
CornpoReRts. 

ORDERING fNFORMATfON TO BE PROVIDED TO 
THE PHONE COMPANY 

1. Type circuit: 

Voice grade* 2 wire termination, for radio co~lro$ and 
(tmeremore system - send&eeive~ (voting system - 
receive only) 



4. Loss: 

Tone remote system 

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

Voting system 

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

5, C-l conditioning if necessary. (If two phone hues are 
tobetiedin~demitiisususlly~~tospecifyc-1 
corlditiorliug. 

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

lNSl”ALLATlON 

MOUNTING 

If the 1912234871P21-29 panel is purchased as a part of a 
station combination it will already be installed in the stion. 
Otherwise it will be necessary to install it in the station fmme 
usingHardwareKitPL19A139326Glasshownonapplicsiion 
assembly drawing 19D417483P28 included in this manuaL 
N~that~egroundstrapisthe~~dcMtnectiontothememl 
frame of the control panel, and that it must be in place for 
lighting protection on the control lines. 

CONNECTING THE PHONE LINES (S) 

ConnecttbepaircTB1201-3and-4. Iftheremotecontrol 
unit at the other end is an RCNlOOO, use J3-3 (red) and -4 
(green). Refer to Table 3 and Methods 1 and 2 in this section 
for examples. NOTB THAT IT XS IQXXSSARY TO MAIN- 
TAlNpQLARITY ONTHE METALLIC PAIR. 

MEZTHOD DESCRIPTION 

1 

2* 

3 

4 

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

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

TABLE 3 INSTALLATION METHODS 

PROCEDURE 

a. Connect the metallic pair to 
TB 1201-3 and -4. 

b. Jumper H66 to H67, and 
H69 to H70. 

a. Connect the metallic pair to 
‘I33 1201-3 and -4. 

b. Jumper H66 to H69, and 
H67 to H66. 

c. cmect m1201-6 to earth 
ground, 

One voice grade circuit for hi-directional 
audio and the other a metallic pair for 
comrol voltages 

a. Connect audio pair to 
TB1201-3 and 4. 

b. Remove jumpers to H66, 
H67, H69 and H70. 

c. Connect control metallic 
pair to TB1201-1 and -6. 

Single metallic pair for transmit audio 
and control currents simplexed line to 
line. Single voice grade citcuit for re- 
ceive audio (a four wire cable is re- 
quired). 

a Coamect the transmit 
metallic pair to TB 1201-2 
and -5. 

b. Jumper H67 to H6S and 
H70tOH71. 

c. Connect the receive audio 
circuit to m 1202-3 anA “4. 

ADVANTAGES OR DISAD- 
VANTAGES 

Economical: dmndable when 
earthgroundcurrentsmaybelq~ 
orgoodearthgroundscannotbe 
obtained. ‘Ihe keying clicks will 
be heard on paralleled remotes. 

Economicah minimizes keying 
clicks in paralleled remotes EM 
largegroundcurrentsmayresultir 
intierence with control fun&or 
if located near s&stations. 

Provides excellent perfornlanR 
by eliminating keying clicks and 
providingnopathforgroundloq 
currenrs, but requiras two pair. 

PWidesfUhdtlpleXQXX&filhl 
WhiChtlMremote~~h 
receive and transmit simultrme 
ously, but t-eqhes lwo pair+ 
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LBI-31851 

SUPPORT A 
19B235104Pl 

THD. FORMING SCREW 
198201074P305 
MOUNTS SUPPORT A 

f ;-;X”S/S LG. SCREW 

# 6 L’WASHER .db 

A 1 i PLACES 

A TIE STRAP 
19J706152P2 2 PLACES A 

SPRING 
lQB235105Pl 
2 PLACES A 

POP RIVET 
lQB2011 OQP9 
2 PLACES A 
PER SPRING 

L 
1.19 

SECTION A-A 
(WITH CONTROL PANEL REMOVED) 

THD FORMING SCREW 
198201074P305 
# 6 L‘WASHER A 

EACH SIDE OF 
TERMINAL 

# 6-32X1 
1 

HARNESS 
19C330811 

A 
TERMINAL 0 28 CONTROL PANEL 

CONTROL PANEL so 
198234871 

NOTES; 

A PART OF HARDWARE KIT 

A 
PLI 9A149326Gl 

STAKE FOUR SCREWS SECURING 
SWDES TO 19E501141 FRAME. 

(lwa7483. Jfi. a. lw. 5) 

ASSEMBLY DRAWING 

lQD417483P28 
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Rcwlo00 

METHOD 3 
METALLC CONTFEDL PAIR 

AUDIO PAIR 
19823487IR21-29 STATION PANEL 

OPTIONAL FOUR WIRE 

POS VOLTAGE FGI? + CURRENT 
NEG VOLTAGE FOR -CURRENT 

NEG VOLTAGE FOR-I-CUBRENT 
POS VOLTAGE FOR-CURRENT 

OPTIONAL FOUR WIRE 

53-2 

3 

J3-5 

TEll201-4 

KC-71 I3 



0 

FULL DUPLEX 
METALLIC TRANSMIT PAIR 

RECEIVE PAIR 

198234871P2b29 STATION PANEL 

OPTtONAL H)lJR WIRE 

H67 

OPTIONAL FOUR WIRE _ 

JJ-2 TBl2Ol-3 

-- c3 

J3-S TEll201-4 

AC-71 14 



Connect rhe tramnit pair (which modulates the transmit- 
ter) to TB1201-2 and -5. If the remote con&o1 unit at the other 
end is an RCN loo0, use 33-3 (red) and -4 Cgreeu). 

Connect the rfseive pair (which listens to the receiver) to 
TB 1201-3 and -4. If the remote control unit at the other end is 
an RCN HXH, use 53-Z (black) and -5 (YeBow). 

MAINTENANCE 

GENERAL 

This station panel is designfxi for minimal maintenance 
and requires no sp&aI fixtures or test equipment in the event 
thatitmustbeservicedinthefiehi. TogainaccesstotbepaneI, 
open the station cabinet and the receiverlexhter door. ‘I%e 
panel can then be pulled forward with its handle to limit 
allowed by tbepawl catch. Should you desire to remove it &orn 
the stz&cm, it will be necessary to: release the pawf cat&, 
remove the cumwting plugs, and remove the ground strap 
wbid3 is mechanic&y fastened to the mar of the cabinet. If 
power is to be applied to the panel hz sure that you refer to the 
schematic diagram for the proper term&& (31203-3 is the 
13.8 Vdc INPUT zmd 112304-l is the GROUND), If the 
printedcircnitboatdistoberemovedfromthemountingplate, 
dismnnect the lueimessses that are comectcd to the facephte 
and remove the six screws. Refer to the Troubleslmoting 
Procedure(seeTab~eofContents~ when furtheriuformationon 
component fuctionaEty is de&&. 

when the panef is imtabi in the stath c&metagain, be 
sure to attach the ground straphetainer. If left un- 
grounded, the operator could be exposed to a serious 
shock hazard in the event of a lightning strike to the line 
porfsonm12o1-I tbnl6. 

DEXXJSSIUN UN ALIGNMENT OF DC STATON 
PANELS 

Altl-mgb audio levels should be considered on a system 
basis, it is appqdte to set levels OR fihe remote controller by 
irseff,ar3dtbestatio~pruaelby itself, (bothwiihreferemzetothe 
fevefs required by the transmission path) and then connect the 
cont&er and statios~ to the transmission path. 

posedof morethanasimple wireEnepair~is~ualIysetupwith 
a “test tone” and it is cus&mary that the “average voice” level 
is defined as being a certain number of de&be& below the test 
tone level. The test tone is nom&y the maximum Ievel that 
can be sent through the path either without clipping or set by 
reg&ation. Although there is no definite agreement as to what 
the difference in level between test tone and average voice is, 
we will use 10 dB in our discussion here, Should you desire to 
use amtIm number you can adjust hii discussion io that 
mmber. 

ADJUSTMENT PROCEDURE 

In order to align your remote controller and station panel 
properly, it will be necessary that you have some information 
about the transmission path. You should know or measure: its 
fess at 1800 Hz; its test tone or maximum leveI; and its average 
voice level (if defined). 

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

Set Up Panel {line to transmtier} 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Feed1OOOHz(600ohms)intopanelinput~l201-3& 
-4, or -2 & -5 if four wire) at the test tone received level. 

Preset T%INS&B.T LINE INPUT @iss) to m&mum. 

Apply an audio volmeter to the panel output. High to 
52203-7andfowtoJ1203-I1. F’aneIoutputcozmectedto 
transmitter. 

Place SW4 in R?zM ITT pixiiiOR* * 

Adjust REMOTE TRANSMIT Level @Is) for 100 
miHivo&s, 

Preset R85 to minimum. 

Increase R85 until the meter reads 79 millivolts (a reduc- 
tiouof 2 d.3,). In case of DC pan& beforeRev. G use 50 
miIIivol.tr (a reduction of 6 d3.). 

AdjustR45 to set 3.0 kHzdeviation. No& audio voltme- 
ter (31203-7 to -11) reading. 

Increase R45 so that meter reading doubles (6 dE%). 

Return SW4 to the NORMAL position. 

Set LOCAL TX MOD LEVEL (R&5) for 3 kHz pe&s 
when speaking into local microphone. 



Set UP Panel hmer 10 &xl 

12, Receive aRF signal f&m a signal generator with 3.UkHz 
of loo0 Hz deviation. 

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

16. PlaceICO~U~ Tswitcl1SW5iRtheICUM 
pO.SitiOR. 

17. Key Iocal microphone (or connect P3-3 to grout@. 

18. Set LOCAL MIC To LINE @44) for the test tone level 
acruss the resistor in step 13. 

19. Remove keying and return SW5 to NORMAL. 

21. Adjust RECPEATER AUDIO LEVEL (Rl08) for a 3.0 
IrElz deviation on the transmitter. 

Refer to the E and M operation section of this manu& 
There you will fmd that it suggests: 

1. Opentheaudiofromthemicrowaveandinserta7dBpad 
so &at the audio arrives at the panel at 0 dBm. 

2. Opentfieaudiofrom~e~~andinserta15dgpadso 
that the audio can leave our paue% at 0 dBm and arrive at 
the microwave at the required -15 dBm. 

i=ACTORY ADJUSTMENT 

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

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Discount the receiver from 51203-g. 

Apply a 1ooO HZ tone at l Vrms to 3120343, 

Terminate T3ZZ31-3 and -4 with a 600 ohm resistor. 

Place the Rem PIT’& Norm&CG switch in the CG 
position. 

Connect a jumper from IX28 to Tp5 (ground). 

Adjust R3 for a me&r reading of 20.4 dB higher. 

R&m switch to RX Notmaf, and remove jumper, 

Reconnect the meiver to 11203-8. 



-- 

TRUUBLESHUUTCNG PROCEDURES 

PROBLEM PROCEDURE 

No repeat audio from VOYSQ HI” J 1230-8 to “TX 1. check the setting of RI#8 which may be misadjusred (the 
AUDIO HI” on Jt203-7. se&g is low). 

2. Check UIOA. Pin 13 should be at IOVdc when the “RUS” port 
on J12W11 is in mquelched mode. Pins 1. and 2 should be at 
5 Vdc with the presence of the repeater audii on them, 

3. The “REP AUTXU MUTE” port on J 1200-l I should be at 10 
Vde 

4. The “LOCAL PTI”’ port on 51201-4 must be high (at Ieast 9.5 
Vdc}. 

5, The audio f&ring amplifiers consisting of UIA (205 Hz 
notch),UIB(Stage1HighPass),UlDlStage2Kig~Pass)and 
UlC @rage 3 high pass) must have their respective outputs at 
5 Vdc with the presence of repea&er audio. 

6. On units that use the “TUNE SWITCH” option on J 1200-9 this 
should be at 0.8 Vdc or less in order to enable the “RIB” line. 

No audio from “LOCAL AUDIO EII” on P3-2 to “TX 1. CixxkUlOB. Pin 5 shouldbebeat 1OVdc when the “LOCAL 
AUDIO HI” on 43-Z to “TX AUDIO HI” 3120?-7, ITT” port on P3-3 is low (0.3 Vdc or Iess). Pins 3 and 4 should 

be 5 Vdc with audio from the “LUG% MIC HI” port riding on 
the DC level. 

2. The positive side of capacitor C50 should be at 20 Vdc without 

anyaudio~m~eIocalmicandwiIldroptonot~.essthan5Vdc 
with full audio from the “LOCAL MK BY port. 

4. The summing amplifier, U5A should have its output on pin 1 
at 5 Vdc with the local audio riding on it, 

No audio from “VOL/sQ HI” 51203-8 to “LINE” 1, ~eckthesettingofR30whichmaybemisadjustedlthesetting 
across T31201-3 orT31201-4. is t55 low). 

2. Check UZOA pin 23 should be at 10 Vdc when “RUS” port on 
JlM4-II is in the tmsquelched mode. Pins 1 and 2 should be 
at 5 Vdc with repeater audio riding on the DC Ievel. 

3. The combiner amplifier, U53 would have its output at 5 Vdc 
with the repeater audio tiding on it. 

4. The output amplier, US should ha~e its output at 5 Vdc when 
transistar Q9 is off. The audio level on rhe output pin 5 should 
be set to 2.0 Vrms in order to drive the line at 0 d3m, when 
terminated in@ 600 ohms. 



PROBLEM 1 PROCEDURE 

No audio from “‘LOCAL h&E HI” on P3-2 to the check the setting of 5244 which may be misadjuti (the 
“L;INE” ports on TJ3 1201-3 and 4, 1. SetrirIg is too low). 

The combiner amplifier, US3 should have its output at 5 Vdc 
2. with rile I5d audio riding 5n it. 

Theoutputamplifier,U6shouldhaveits5utputat5 Vdc when 
3. transistor Q9 is off because transistca QlO is on due to the 

Iocdl PIT. The audio level on the output pin 5 should be set 
at 2.0 Vrms which will drive the line at 0 d3m when termi- 
nated into 500 ohms. The jumper between I-I26 and I-I27 is 
remuved for Ml duplex operation thus the output amplifier is 
enabled all the time. 

No audio from the “IJHE” ports on TB 1201-3 and 4 1. check the setting of R45 which may be misadjusted (the 
to “TX AUDIO HI” on J1203-7, or when in a four setting is too low). 
wire cotiguration, no audio from the “LlN?T ports 
~31 ‘I’3 1201-2 and 5 to “TX AUDIO I-II” on J 1203-7. 2. ~kU1OI).pin12sfiouldbe1OVclcw~e~~eRemote~ 

decodingNURgateU12f)ishighonpinllandtheLocal~ 
input on B-3 is high (at least 9.5 Vdc). Test Point, ‘IP1 can 
begrouMedwhichwillsimulateaRemuteF?T~ PinslOami 
11 of UlOD should be at 5 Vdc with the line audio riding on 
t5pofthem. 

3. The cumbhqbutput ampl%er, USA shoutd have its output 
onpinlat5Vdcwi~thelineaudioridingontopofit. 

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

5. Ihelinecompensationampli~er,u2Aoutputanpin 1 ShouId 
beat5Vdcwiffithelineaudioridingontopofit. a 

Vo +I0 Vdc on the “EXTE&?A.L 10 Vdc” ports 1. check the input power souxe from the repeater on 512023 
KXZ-1 or 112034. for +13.8 Vdc. 

2. Check the input to the voltage regulatur, U22 farat least 13.8 
vdc -2u%. 

3. C&k the output from the regulator fm +lO Vdc. 

1. Check the input power somze from the repeater on J1202-3 
Vo +iU Vdc for the internal requirements and on far +I38 vdc, 
f Km-10. 

2. ~ecktheinputtothevol~eregulator,,U23fol~least+l3.8 
vdc, -20%. 

3. Check the output from the regulator for +lU Vdc. 



c 

PROBl EM 

No +S Vdc for the inter& references and hgie circuits 

Not the proper voltage on the “TX OCS m aI 
U204-5. 

The “ANT RELAY” on 31201-3 will not pull in the 
ransmitter relay. 

PROCEDURE 

1. Check the input to U24 far +I0 Vdc, 

2. Check the output Erom the reghtor for +5 V&c. 

2. The colkctor of transistor 423 will be low (less than 0.3 Vdc) 
when the umfo1 logic commands the TX UCS CNTRL volt- 
age to be off. The CoIIector will be high (at feast 8.75 WC) 
when the output to 51204-5 is high. 

i. If the TX LED, D37 is i&minared then the output line 
betwm the panel and the transmitter is apen or the antenna 
relay is bad. (See the repeater maintenance manual for 
details). 

1. Check the position of jumper HI, HZ, H3 and H4 for pper 
placement. (See the schematic diagram for phcemeni chart). 

1. Check the repeater disabIe jumper Ht4 to HI5 

1, The input trigger to U193 is the falling edge of the RUSUS 
which causes a reset to be iqpIied to the input of the master 
timer U28. The output from pin 8 should go high (10 Vdc) at 
this time and remain high for the en&e cycle time. The hi& 
time is ixmtrolled by the jumpers on W-HIU and HI6 to HI7 
(refer to schematic for listis@. 





TRU-i?i TABLES 

190234%?? P21 

remote FIT is activated by the 6 mA dekckx. 

0 
I 

The PROM U16 is not; used in the I?21 panel, The only outputs that are used 
1 are the “REMUTE P’JT’ on J1203-1 and the “RX IkRT’IE I” on Jt201-2. The 

198234871 P22 

Rx CG RX TX TX RX 
MUN DIS SCAN F2 F2 FI F1 

08 07 u6 05 04 03 02 01 

198234871 F’23 

INPUTS OUTPUTS 
I 

IlmA 6mA Rx CG Rx TX TXRX 
Et-EcT DETECT DETECT MUTE MUI+ DIS SCAN F2 F2 Fl Fl 
-IF2 l-P3 l-P4 08 07 06 05 CM 03 02 Of 

0 0 0 0 0 1 0 0 0 0 I 
0 0 1 1 0 1 0 0 0 I 0 
0 1 0 0 0 0 0 0 0 0 0 
0 1 1 1 0 1 0 0 1 0 0 
1 0 0 0 1 0 0 0 0 0 0 
1 0 1 1 0 0 0 1 0 0 0 
I 1 0 0 0 0 0 0 0 0 0 
1 1 1 0 0 0 0 0 0 0 0 

3-f 



198234871P24 

BWUTS aJTPUTS 

NEG 1lmA i&A RX CG RXTXTXRX 
DE’I-ECT DETECIY DETECT MUTE MU?? DIS SW F2 EC2 Fl Fl 
TP2 7x3 TP4 08 07 06 05 04 03 02 01 

0 0 0 0 0 I 0 0 0 0 1 
0 0 1 1 0 1 0 0 0 1 0 
0 1 0 0 0 0 0 0 0 0 0 
0 1 I ii 0 1 0 0 1 0 1 

’ 1 0 0 1 1 0 0 0 0 1 
1 0 

k 
1 0 0 0 1 0 0 0 

1 1 0 0 0 0 0 0 0 0 
1 1 1 1 1 0 0 1 0 0 0 

fMPUTS OUTPu-rS 

1lmA &IA Rx CG m RXTXTXRX 
DETEGf DETECT DETECT MVTE MUN DE SCAN F-2 Fz Fl Fl 

TF2 TP3 TP4 08 07 06 05 04 03 02 01 

0 0 0 0 0 0 0 0 0 0 1 
0 0 1 0 0 0 0 0 0 1 0 
0 1 0 0 0 0 0 0 0 0 0 
0 1 1 0 0 0 0 0 0 0 0 
I 0 0 0 0 0 0 0 0 0 0 
I 0 1 0 0 1 0 0 0 0 0 
I 1 0 0 0 0 0 0 0 0 0 
1 1 1 0 0 0 0 1 0 0 0 

598234mfP26 

lNPU-rS OUTPUTS 

me llmA &IA Rx CG Ixzmx RXTXTXRX 
DETECT DETECT DETECT MUTE MUN DIS SCAN F2 F2 m FZ 
TP2 TP3 TP4 08 07 06 US 04 03 02 01 

0 0 0 0 0 0 0 0 0 0 1 
15 0 1 1 0 0 0 0 0 1 0 
0 1 0 0 0 0 0 0 0 0 0 
0 1 1 0 0 0 0 0 0 0 0 
1 0 0 0 1 0 0 0 0 0 I 
I 0 1 0 0 1 0 0 0 0 1 
I I 0 0 0 0 0 0 0 0 0 
1 1 1 1 1 0 0 0 0 0 1 
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j9B234371 P27 

INPUTS OUTPUTS 

BEG I ImA 6mA Rx CG m RXTXTXRX 
DETECT DETECT DETECT MUTE MUN DE3 SCAN F2 I32 Fl Ff 

TPZ TP3 Tp4 08 07 u6 0.5 04 03 02 01 

0 0 0 0 0 0 1 0 0 0 0 
0 0 1 1 0 1 0 0 0 1 0 
0 1 0 0 0 0 0 0 0 0 0 
0 1 1 1 0 1 0 0 I 0 0 
I 0 0 0 0 5 0 0 0 0 0 
1 0 1 0 0 I 0 0 0 0 I 
1 1 0 0 0 0 0 0 0 0 0 
1 1 I 1 0 0 0 1 0 0 0 

?9023487$ P28 

INPUTS an-PUTS 

NEG I 1mA 6mA RX CG Rx TX TX Rx 
DETECT DETECT DETECT MUTE MUN DIS SCAN F2 F2 Fl Fl 
TP2 Tp3 TP4 08 07 06 U-5 04 03 02 01 

0 0 0 0 0 0 0 0 0 1 
0 0 1 1 0 1 0 

it 
0 1 0 

0 1 0 0 0 0 0 0 0 0 0 
0 1 1 0 0 0 0 0 0 0 0 
1. 0 0 0 0 0 0 0 0 0 0 
1 0 1 0 0 1 0 0 0 0 1 

1 1 0 0 i 8 0 0 : 0 1 1 1 1 0 1 0 : 

f 9B234371 P29 

iNPUTS OUTPUTS 

BEG 1 ImA 6mA Rx CG FPTR Ft.xTxTxRx 
DEZ?ZCT DETECT DETECT MUTE MON DIS SCAN n 3x2 Fl F1 
l-P2 Tp3 TP4 08 07 u6 05 04 03 02 01 

0 0 0 0 0 0 0 1 0 I 0 1 
0 0 1 1 0 1 0 0 0 1 0 
0 1 0 0 0 0 0 0 0 0 0 
0 1 1 1 0 1 0 0 1 0 0 
1 0 0 0 0 0 0 0 0 0 0 
1 0 f 0 0 1 0 0 0 0 1 
1 1 0 0 0 0 0 0 0 0 0 
I 1 .I 1 0 0 0 1 0 0 0 

33 
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OUTLINE DIAGRAM 

OUTLINE DIAGRAM 

RUNS ON SOLDER SIDE 

RUNS ON B0l-H SIDES 

FUJNS ON C%4f’ONENT’SlDE 

DC REWIOTE REPEXTER BOARD 
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ADJUSTMENT LOCATION LB1131 8-51 

I * HIGH PASS 
CUTOFF (R3) 

TRANSMIT LINE 
LEVEL (R86) 

RECEIVE LINE OUTPUT CR301 
1 

REMOTE TRANSMIT LEVEL (R45) 

I r------ LOCAL TX MODULATION LEVEL (R46) 

LOCAL MIC TO LINE (R443 REPEATER AUDIO LEVEL (R108) 

* -FACTORY ADJUST 

*UADJUSTMENT LOCATOR 
GE DC REPEATER PANEL 

DC REMOTE/REPE!ATER BOARD 



PRODUCTtON CHANGES 

Extasive changes have been made to the 19B234871P21-29 
station panels by Revision G. It is not practical to upgrads: these prior 
revision paaels to Revision G, These panels were covered by mainte- 
nance manual LBI-31851A and it is not the intent to cover them in this 
manuat 

REVISION H (ECO-4$-12) 

Change R97 from 47OK to 1M (J19/312-0047). 
ChangeR98 b-n 5.lK to XOK (J19/312-0011). 
To make U9 circuit less sensitive to device date codes. 
Change R107 from 12OK to IOOK (J19/312-0003). 
Change R168 f?om 20X: to 4.7K (J19/312-0040). 
To allow a lower minimum setting on R108 “REPEATER AUDIO LEVEX,“: 
Remove jumper from II62 to H63. 
Remove ground fkom “TX AUDIO LO” (31203-l 1) to eliminate pcwsible ground loop path. 

REVISION J (ECO-45-16) 

To improve frequency response at u#l Hz 
Changed R109 from 15K (312-000%X) to &WC (312-0036R$ 
Changed R54 fkom 1OOK (312~0003I-I) to 22OK (3 12-0012l-l). 
Changed It.55 Erom 3K (3 124023H) to 6.8K (3 12-O018H)FI). 
changed R56 fkom 30K (3 12-1303I-I) to 75K (3 1Z0055I-Q 
Changed 12158 fkom 33K (3 12-0014H) to 4.7K (3 12-0040I-I). 
ChangedR2fiwn 1OK (3124OlIV) to 15OK (311”1503v). 

Also removed comet (2344046) fian H26427 on P28 and P29 panels. 







SCHEMATIC DIAGRAM LBI-31851 
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SCHEMATIC DIAGRAM LBl-31851 
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SCHEMATIC DIAGRAM * LBl*31851 
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SCHEMATIC DIAGRAM LB631851 

SUMPER PSSITION CHARTS: VOLTAGE MEASUREMENT CHART: 

T!EY _r~l,rzz_r~3-rz4~~5-~26~27~26-r24- 
x x I 

nlmn3 X 
lam14 X : 2 :xxxxx SEE *IpE I 
lsmw SEE i’A2U 1 
w m n1 x x x x 2x2 fAlE I 

I NOT USED: I 

DC VOLTAOR: LISTED 
mm POINT FUNCTION LINE 

ACTIVE I INACWE Ullcr 
II4 

406(1 
I”.. I- 

*A TX 460 CONTROL l$.(IV QV 

*s TX QSC CONTROL QIV ov 

x x x x 
x I 

x x X : 

12' --t&t- 10 11 REPEATER PTT 
:: 

X 

: f : 
: :: 

: x x x : 
fl 

X 

: x 
: x 

: 
x X 

X 
x x 

*F 

*a 

*I4 

*I 

*J 

*K 

*L 

RUS 

RU8 

RUI SEE NOTE 1 

RUS 

TONE 8WITCH 

TONE SWITCH 

LOCAL PTT 

OV 

0.w 

0.w 

0.W 

1 o.ov 

QV 

lO.DV 

“ME!2 x x x x I x x 
WY To UrQ zEii-2: 
IwmK50 x x x x x x x 
w3 M 163 SEE *)?T. 11 

if%% 
x x x x x x x x I 

iE3: 
w~mnm x x x x x x x x x SEE NOTE 4 

“,‘%” JEE Wan 9 

n& ‘;,‘,,k; x : 
x x x I 

f; x x 

m:33:(.36 
X 

: x 
: 

x x 
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400 1 

-f-J-J+ 
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11 
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13 
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I 

*M I LOCAL Prr I @.@V I OV 
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UNLESS NOTED, CHART VOLTAGE5 ARE MEASURED UNDER ‘NO Sl@NAL’ CONDITIONS 
WITH JUMPERS AND 8WITCHES PO8ITIONBD TO REFLLCT THE SCHEMATIC. 

NOTE’ 1: THE TON.2 SWITCH LlNE SHOUUI ALSO SE ACTIVE AMQ H22 TO H23 

SHOULD 88 REMOVED DURWQ THl8 MLASUREMENT. 2%: x X 1111 50 119 x 
x x IwJYonzL x x 

wmr9 x I 
‘I9 m nlo X 
u4 lo 117 x : 

NOTE 2: THE DC PANEL, PART NO. Pi?4 18 USED FOR THE TPl THRU TPI 
MEASUREMENT8 TO ALLOW ALL POSSIBLE CONTROL GURRENt5. I 

CONTROL LINE DC VCLTAr3E8 LlSfED 
CURRENTPRESENT 

1. mmw Jwmt wm UWYEL Wan wxmt QKY APFlxATIws. 
2. wmsmmtT4m.%&EYwtf3t4rr.Qwm&woPuJrrfwx’r. 
3. RmYsmm2msmQLtIl4mrwrfwfmrnmr. 
h. QtwYs .llwtl llnn L lntt Aomo QPrfW. 
1. fwT4LL .mw?n uxnl 5 lmt AvQf4 4?rxcu,txct?r UXM wrlw p omw. 
I. 6Ium mtn m IntArEs m nuML2. 
7. uIlrbbL JwuEn m fabm m7tt WLAY. 
1. Inml,c JmQtl IY ntsKnw~w6*? u-m a4 OL mu ntctIM rlSLLcATl@Jh. 
9. tnsrAl& AIPEI ulna h wns &PI4 c?ncu. 
10. *pJ*ME p12 ro1 lE?F*T OPt4MIUL 
11. JNI&L &WE?. W.# TX CKUSD IttUTXW IS W-T YCVPE& 

Cl2 
I743 
Ii11 
H3S”4a 
HSl-61 
HBl-66 
J1200-12,27,2S 
51202-1 
J1204-2,P.lS 
RPO 
A88 
RS4 
u4 
u21 
RIO1 
R106 

SO oclo 8A 
SD 0 

SW2 
28 0 2JJ 

3DO 

LAST REFEREFiCE DESIGNATORS USED: 

SW3 
28 0 2’s 

:: r--y- 2A 

:.‘L 8A 

all 0 

c13 oaa r1 
046 R17B fP6 
H71 SQ4 u24 
l.1 SW6 

SCHEMATIC JUMPERS 
JUMPER POSITIONS SHOWN ON 
SCHEMATIC5 SHEETS 1 THRU 4 
APPLY TO THE DC PAHRL PART 
NO. P22. It 18 USING A 3 MINUTE 
MAI’tER TIMER. A 8 SECOND 
DROPOUT Tthi~R, AND NONE OF 
WE OPTIONS. 

LINE COMPENSATION VALUES 
*1 *2 *a *4 
ma RI6 RI7 RlC 

11&K 10.2K 10.2K 44.9K 

Q l4ls.w-07. WV. 2) 

DC REMOTUREPEZATER BOARD 
Sheet 5 of 5 

I 
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GEPART NO. 

519/362-52a4 

.719/362~00(11 

Wenolitbis: .22 UP, so Y. 

u@wJlitblo: .l w. 

.V.9,362-547M wxK!litMC: ,047 UP, A22r. 

519,362.QOOl8 

319,3So-oou 

Sl9lJPO-0005 

J19,362-QOQI 

519/362-0016 

Y19,39Q-MM5 

%714/362-0wu 

319,3SO"0004 

3Mj3162-VW2 

J19/370-0019 

619,362~QQL5 

Jl9/362-WO2 

J*9,362-QQai 

J19wo-000s 

J19,362-OQOL 

J19/39Q-oQQ711 

JISISIM-Wl2 

514,362-QQO1. 

~39,369~0038 

J1$/3694+01 

516/362-0006 

JaS/sSQ-ool2 

JL9/360-0004 

J1$/3RWJQ01 

IILPJ3ca^awl 

319/562-0009 

SL9/4W4Qo7 

31~,3w4001 

J19/3U-OQIC 

JL9,39Q-OOIO 

JlY/XQ-0001 

n9,asQ4o1.6 

ol?,aso-ooro 

3Z9,390-0032 

kT19,39v"nsar 

S,.9/362-WOl 

&l9/362-0006 

JL9/362"OOQl 

329u'%2-QQQC 

CS7 

cs8 

C39 

C60 

Chl 

c62 

w-3 

C64 

C6S 

C66 

i% 

CBd 

069 

cm 

2 

J19/362-QOOL Wenatthre: .L up. 

J19,362-0003 Yeao,ltbie: .QL UP. 

J19/362-WO5 wow1ithic: .Q39 UP. 

.7x9,350-QQQ7 ElLstralytiCI 220 w. 16 VI 

Jl9/362-00003 "molltbic: .L up. 

519/360.0007 B,Kwcll,tic!l 220 up. 16 v. 

.719,362-Q0LS Uono~~tktic: SC FL 

.719,3'60-0001 shccrtolyticr 220 Ur. 16 VI 

J1s,3eO-QoL2 TmC*llm: 1 us, 25 v. 

.719d362-0046 LbaFNlithfc: .0&l w. 

.719,362~000& m.rmlitbtct .i Up. 

Jl91362-422a HeDo1ithfc: .22 trp .+B, so Y. 

539,3622-OOa?. blwmlitMc: .L UF $2r. 

J19/3~62-OaO6 klmc4ithiitc: .OOl UT. 

03 J19/Y62-WQl 3l4sm1ithie: .1 UF. 

s 

CYS 619,390-00LM rmtrtrm: 10 UY, *ztr. 16 v. 

C76 J19/36Q~OOl5 electrolytici 6.8 UP. 16 Y. 

C77 JY.9,36Q-ZBa6 w,settel,tie: 64 UP, 26 v. 

Cl8 Jl9,3M-VW2 ria-Jtm1ytrer 22 w, L6 v. 

2 

Jl9,3SO-0012 TmC*llm: 1 w, 29 v. 

D10 JLe/zIo-wolx si1icm: 2w914JUIL4S. 

Dll nerzxo-00x1 si1ircui: U§dl6/i*SL1S. 

Lu2 .719/110"000lx Sll.i~cw uIY14/U414I. 

is 

D19 3L*,z10-0942 sllioao: 1*4003. 

2 

is 

.71P/llO-WolX si1iac8l: lm¶lr,u~l4s. 

I!33 319/1LZ~WO~ 

lz4 
mr xc55b%+,626.% 

039 J19/lto-oWm Plliccmr lWVlWlMl4l. 

ma 319,110~0401 6lliCOsu ln914/wucr. 

3 

329/llodJQo3a 5i1icmI: lm9xr,wurr. 

64 319,110~bou. SiLiCW: lw51111w5824. 

M5 319,110-owlw 8iliCwhi USL4/U4ICI. 

-vr”- --~bwpplocd “-“-WV.” 

Pl J19,23&-1092 -t*+: 
rls* 

2 pins; tim to Mlez 22-03-2021. 

II4 

$5 519/231"1OQ3 -tm: 

c% 

3 pins: ii* to wale* 22-03-2001. 
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Q PART NO. DEsGRlPTlDN 

‘COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCnON CHANG 



RUNS ON SOLDER SIDE 

n SIDES 

UNS ON COMPONENT SIDE 

SORlBATTERY ALARM 



r 
I 
I 
1 
I 
I I I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

L -- 
7 

~ 

I 

nil I tt I 
I 

7 n% I 
L -- J 

I 
I 
I 
I 
I 
I 
I 
I 
I 

& I 



SYMGOL 

Cl 

GEPARTNO. 

119/362-0001 

Vl 

v2 

Vl 

52 119/2334015 

31214 n9/231-no9 

119/700-0001 

119/222"002V 

1,.9J222-OOL4 

?19/222"ooa$ 

119/222-0019 

119/222"0016 

119/20+0026 

139/199-w70 

CoMPCJNENlS ADDED, DELETED OR CHANGED BY PRODUcTI’% CHANGES 

SYMGOL 

n 

03 

c4 

9 
C6 

c7 

Lx 

c3 

Cl0 

Cl1 

Cl2 

z 

D3 

v4 * 

12 

51216- 

I 
F 

ph 

L 
Q7 

Bd 

R4r 

a5 

16 

93 

9a 
LT 

111 * 

112 

US 

U1 

U5 

U6 

U7 

U1 

UP 

z 
Ul 

x22 

Ka 

124 

KS 

m-6 

GEPARTHO. 

3*¶/362-oDol 

319/390-0010 

JaSJM2-wQ3 

?asJsfo-OD2s 

?~9/39O-OU2 

?13/362-ODD1 

s13v190-0010 

J19/?62-WO4 

xl9l362-ODo8 

?,.9/362-0003 

$l9/110-0001 

s19/110+301 

519/253-Q035 

J19/231-co25 

Y1S/wo-0009 

JlB/L@O-QWS 

.719/L9+0009 

DELETED OR CHANGED PROOUCFION CHANCY 

rxsjn243a4 

l19/al2"0013 

r19/312-Wll 

f19/130"0120 

-- 
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SIDE VIEW 
9ADIO !iOUSING 

FIG. 2 

RED WIRE 

- STRAP 7 
I9A118185P5 

DETAIL%” AS SEEN FROM FROM WIRING END 

HARNE99 
l9C320811 

REPEATER CONTROL 
FIG. I 

a 

, 
5 

- 
APPLICATION INSTRUCTIONS 

03All. ‘A’ FCfl NUMBER INE 

REAR VIEW 
CONTROL SHELF (PARTIAL) 

FIG. 3 

WI01 
PLl96226412G1 

IOd REG./CONTROL 9D. 
I90417401 

REPEATER ao. 
i904t7385 

FRONT VIEW (PARTIAL) 
CONTROL Pti:ELp 

(DCQR REMOVED) 

IOV REG./ CONTROL 

(191)41?701, SIX. 1, bleu. 4) OPTIONS 

9555,9556,9569 

FIG. 4 



. ^-.- 

LBI-31 Ml APPLICATION INSTRUCTIONS 

J REAR VIEW 
8#?i%n1~7*011 CONTROL SHELF 

r(ElERIH6 OPTfPll 
1aw471P101 

-- 

-l- 

+ 

-- --- 

A A 

7 I 

FRONT VIEW 
CONTROL SHELF 

NP276173H 
WOTEI) 

\, lu3tdRARFFYuwl~ 

wllww .060 

METER OPTION ME02 

lQB234871 P101 

VIEW AT ‘A” 



* 

t x u 



LBE31851 i APPLICATION INSTRUCTIONS 

SOWBATTERY ALARM 

196234871P102, PlO3, Pi05 
WO417576. sh. 1. R@v. 5) 



CHANNEL GUARD APPL1CATIONS 

61 
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REMOTE KEWNG PANEL APPLiCATlUNS 



APPLICATION INSTRUCTIONS LE3l-31851 

* 
Do m**Nt mzo cmlcw Nostul 

19@23417UF106 
W.S/lQl-01%) 

GE PART HO. 

J.l9/36L-0001 

?19/SlZ-‘WLO 

319/265-0001 

319/199-SC,56 

JL9/222-LX@21 

319/2Ow?a4 

FIG. 3 
INTERcoN 8D. 
13CBZWl 

THIS INSTRUCTION COVERS THE INSTALLATION OF 19B234871G106 FOUR WIRE AUDIO INTO 
DC CONTROL STATIONS. 

0 2 
1, REBOVE JUMPER HWU25. 

2, ;K+#&J;PER H26-It27 IF SEVENTH DIGIT R AND NINTH DIGIT Da 1, M OR SEVENTH 

IF OPTION hl IS PRESENT, RENOVE H26-H27 FOR ALL CORBINATlUffS. 

3. ADD JUMPER H%-H29 UNLESS OPTION VT01 OR SC05 IS PRESENT, 

Y. ;E~VEvR5;,0N SIRLEX UNITS. CSEh'ENTH DIGIT R AND NINTH D16IT 5, G. He N, 
,,, , 

5. ON DUPLEX UNITS, REMOVE DIODE D42 IF PRESENT, FROM H2 TO H12 CR137 TO 
W-C), (NINTH DIGIT D, L, M OR SEVENTH DIGIT U). 

IYSTALL JtMPtl WIN6 - 

‘6. REWE R126 IF NINTH DIGIT, IS Dt 1, H OR SEVENTH DIGIT IS U, 

7. FOR RN, E OR LATER. 

7A, MOVE JMPER FROM HWdi67 TO H6F68. 

7B. MOVE JUNPER FROM H69-Hi'0 TO WO-ti71. 

8, FOR REV DO&Y. 

8A. CUT TRACES PRESENTLY GOING TO P5-4 AND P5-7 ON TME 19B234871P23, 24 OR 27 
BOARD, (REV. D), 

SB, REBOVE Two JUMPERS ON THE BOT'KM OF THE PC BOARD: WE SHEET 3). 
A, FROM R84 TO C42 
B. FROM R83 TO C42 

SC, ADD 2 JWERS ON THE BOTTO?4 OF THE PC BOARD: (SEE SHEET 31, 
A. FROn RR4 TO P5-7 
B. FROM R83 To P5-4 

9. INSTALL P106 BOARD. CONNECT ROUNTINE HOLE OF PlW MARD TO A GOOD EARTH 
GROUND. (SEE !XET 31, 

IO, &T~;COfl (19C320671) IS PRESENT, ADD A DA JUWER FRON Hl TO H2 PER 
I 

FOUR WIRE AUDIO OPTION TX03 

lQB234671P106 e Y (19CSS896, bh. 2. f&w. 3) 
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