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MAINTENANCE MANUAL
406-512 MHz EXCITER BOARD 19D432679G1, 2, 3, 7

DESCRIPTION

The exciter uses seven transistors and an integrated
circuit to provide 185 milliwatts of RF drive to the PA
assembly.

The exciter can be equipped with up to eight Inte-
grated Circuit Oscillator Modules FM (ICOMs). The FM
ICOM crystal frequency ranges from approximately 11.3
to 14.2 megahertz, and the crystal frequency is multi-
plied 36 times.

Audio, supply voltages and control functions are
connected from the system board to the exciter board
through P902.

Centralized metering jack J103 is provided for use
with GE Test Set Model 4EX3A11 or Test Kit 4EX8K12.
The test set meters the modulator, multiplier and ampli-
fier stages, and the regulated 10-Volts.

CIRCUIT ANALYSIS

FM ICOMS (Frequency Modulated)

Three different types of FM ICOMs are available for
use in the exciter. Each ICOM contains a crystalOcon-
trolled Colpitts oscillator, and two of the ICOMs contain
compensator ICs. The different FM ICOMs are:
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B5C-FMICOM — contains an oscillator and a 5

parts-per-million (z0.0005%)
compensator IC. Provides com-

pensation for EC-ICOMs.
ECFMICOM — contains an oscillator only. Re-

quires external compensation

from a 5CICOM.
2CFMICOM — contains an oscillator and a 2

PPM (x0.0002%) compensator
IC. Will not provide compensa-
tion for an EC-FM ICOM.

The ICOMs are enclosed in a RF shielded can with
the type ICOM (5C-FM ICOM, EC-FM ICOM or 2C-FM
ICOM) printed on the top of the can. Access to the
oscillator trimmer is obtained through a hole in the top
of the can.

Frequency selection is accomplished by switching
the ICOM keying lead (terminal 9) to A- by means of the
frequency selector switch on the control unit. In single-
frequency radios, a jumper from H9 to H10 in the con-
trol unit connects terminal 9 of the FM ICOM to A-. The
oscillator is turned on by applying a keyed +10 Volts to
the external oscillator collector load resistor (R111)
which forward biases an internal diode switch.

The FM ICOMs have an audio input which receives
audio from the audio processor circuit. Therefore, with
Modulation present, the output frequency of the "FM"
ICOM varies at an audio rate.
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All ICOMs are individually compensated at the
factory and cannot be repaired in the field. Any
attempt to repair or change the ICOM fre-
quency will void the warranty.

In standard 5 PPM radios using EC-FM ICOMs, at
least one 5C-FM ICOM or 5C ICOM must be used. The
5C ICOM is normally used in the receiver F1 position. A
5C-FM ICOM can be used in any transmit position.

NOTE

The ECand 5C type ICOMs are notinterchange-
able with EC-FM or 5C FM type ICOMs. The EC
and 5C type ICOM:s are used only in the receiv-
ers. While the EC-FM and 5C-FM type ICOMs are
always used in the transmitter.

One 5C ICOM or 5CFM ICOM can be provide
compensation for up to 15 EC ICOMs or EC-FM ICOMs
in the transmitter and receiver. Should the 5C ICOM or
the 5C-FM ICOM compensator fail in the open mode,
the EC-FM ICOMs will still maintain 2 PPM frequency
stability from 0°C to 55°C (+32°F to 131°F) due to the
regulated compensation voltage (5 Volts) from the 10
Volt regulator IC. If desired, up to 8 5C-FM ICOMs may
be used in the radio.

The 2C-FM ICOMs are self-compensated at 2 PPM
and will not provide compensation for EC-FM ICOMs.

Oscillator Circuit

Quartz crystals used in ICOMs exhibit the traditional
"S" curve characteristics of output frequency versus op-
erating temperature,

At both the coldest and hottest temperatures, the
frequency increases with increasing temperature. In the
middle temperature range (approximately 0°C to 55°C),
frequency decreases with increasing temperature,

Since the rate of change is nearly linear over the
mid-temperature range, the output frequency change
can be compensated by choosing a parallel compensa-
tion capacitor with a temperature coeficient approxi-
mately equal to and opposite that of the crystal.

Figure 1 shows the typical performance of an uncom-
pensated crystal as well as the typical performance of a
crystal which has been matched with a properly chosen
compensation capacitor.
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Figure 1 - Typical Crystal Characteristics

At temperatures above and below the mid-range,
additional compensation must be introduced. An exter-
nally generated compensation voltage is applied to a
varactor (voltage-variable capacitor) connected in paral-
lel with the crystal. Refer to Figure 2 for a simplified
diagram of the FM ICOM,

A constant bias of 5 Volts (provided from Regulator
IC U901 connected in parallel with the compensator)
maintains varactor capacity at a constant value over the
entire mid-temperature range. This compensation volt-
age achieves the +2 PPM stability.

Modulation is accomplished with a hyperabrupt vari-
cap connected in series with the crystal feedback capac-
itors. The varicap impedance is the dominant
impedance in the loop. This allows large swings of load
capacity with modulation, therefore, large frequency
shifts are achieved for the modulated input. Biasing for
the modulation varicap is provided by a voltage divider,
R112 and R118, connected across the 10 volt regulator
input at P902-7. A bias voltage of 6.2 volts is applied to
pin 6 of all ICOM:s.

Compensator Circuits

Both the 5CICOMs and 2C-FM ICOMs are temper-
ature compensated at both ends of the temperature
range to provide instant frequency compensation.

The cold end compensation circuit does not operate
at temperatures above 0°C. When the temperature drops
below 0°C, the circuit is activated. As the temperature

2

i A o bt ke A e s SRl



LBI-31209

decreases, the equivalent resistance decreases and the
compensation voltage increases.

An increase in compensation voltage decreases the
capacitance of the varactor in the oscillator, thereby
increasing the output frequency of the ICOM.

The hot end compensation circuit does not operate
at temperatures below +55°C. When the temperature
rises above +55°C, the circuit is activated. As the temper-
ature increases, the equivalent resistance decreases and
the compensation voltage decreases. The decrease in
compensation voltage increases the capacity of the varac-
tor, decreasing the output frequency of the ICOM.

-SERVICE NOTE

Proper ICOM operation is dependent on the
closely-conirolled input voltages for the 10-Volt
regulator. Should all of the ICOM:s shift off fre-
quency, check the 10-Volt regulator module.

AUDIO PROCESSOR A101

The transmitter audio processor contains audio cir-
cuitry consisting of two operational amplifiers, AR101-A

and -B, a pre-emphasis circuit with amplitude limiting
and a post limiter filter. A total gain of approximately 24
dB is realized through the audio processor. Twenty dB is
provided by AR101-B and 4 dB by AR101-A.

The 10 Volt regulator powers the audio processor
and applies regulated +10 V thru P302-6 to a voltage
divider consisting of R108 and R110. The +5 V output
from the voltage divider establishes the operating refer-
ence point for both operational amplifiers. C107 filters
out any noise that may be on the 10 Volt line to assure a
stable voltage supply to the operational amphﬁers

Resistors R105, R106 and R107 and diodes CR101
and CR102 provide limiting for AR101-B. Diodes CR101
and CR102 are reverse biased by +5 VDC on AR101B-6
and voltage divider network R105, R106 and R107. The
voltage divider network provides +7 VDC at the cathode
of CR101 and +3 VDC at the anode of CR102. C102 and
C103 permit a DC level change between AR101B-7 and
the voltage divider network for diode biasing.

When the inputsignal to AR101B-6 is of a magnitude
such that the amplifier output at AR101B-7 does not
exceed 4 volts p-p, the amplifier provides a nominal 20
dB gain. When the audio signal level at AR101B-7 ex-
ceeds 4 volts PP, diodes CR101 and CR102 conduct on
the positive and negative half cycles providing 100%
negative feedback to reduce the amplifier ain to 1. This
limits the audio amplitude at AR101B-7 to 5 volts PP.
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Figure 2 - Equivalent FM-ICOM Circuit
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Resistors, R102, R103 and R104 and C104 comprise
the audio pre-emphasm network that enhances the 51gna1
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curve below limiting. R103 and C104 control the cut-off
nmnr for hm'h {-‘rrmienr'v nre-emphasis. As hich frenuen—

cies are attenuated the gain of AR101 is increased.

Audio from the microphone is applied to the audio
processor at P102-1 and coupled to the input of opera-
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through P102-4 audlo MOD ADJ control R104, R102-3,
C106, R112 and R113 to a second operational amplifier
ARI01-A. Audio MOD ADJ control is set fora dev1at10n

of 4.5 kHz.
The Channel Guard tone input is applied to the
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P102-5. The CG tone is then coupled through C105 and
R111 to AR101A-2 where it is combined with the micro-
phone audio. AR101-A provides a 51gnal gam of approx-
imately 4 dB.

A post limiter filter consisting of ARI01A, R112-
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The output of the post limiter filter is coupled throut
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amplifier Q101.

AUDIO AMPLIFIER

The output of the audio processor is applied to
audio amplifier Q101 through temperature compensa-
tor and biasing network consisting of RT101, R106 and
R109. RT101, with a nominal resistance of 50 ohms from

25°C to 70°C, maintains a constant modulation index
over the normal operatmg temperature range. The re-
sistarice of RT101 increases with a decrease in tempera-
ture below 25°C, thereby decreasing the signal drive to
audio amplifier Q101.

Audio amplifier Q101 has a nominal gain of 2. The
temperature compensated audio is coupled through
Cll4 to pin 3 of the FM ICOM. A varactor withing the

FM ICOM is used to modulate the carrier Irequency at
the audio rate. The output of the FMICOM is taken from

nin 2 and apn]tpf, to 2 huffer chge
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BUFFER, MULTIPLIERS &AMPLIFIER

Buffer Q_102 is saturated when no RF signal is pres-
ent. Applying an RF Signal to Q102 provides a sawtooth
waveform at its collector to drive class C tripler, Q103.
The first tripler stage is metered through R117. The
output of Q103 is coupled through tuned circuits T102,

-T103 and T104 to the base of the second tripler, Q104.

TIND TIN2 and TINA ara tiina At thraa times the crvotnl
11Uz, 1105 ana 1104are tuned to tnree tmes the ¢r ySia:

frequency. The second tripler stage, Q104 is metered
through R122.

The output of Q104 is coupled through tuned cir-

cuits T105 and T106 to the base of first doubler Q105.

T105 and T106 are tuned to nine times the crystal fre-

AAAAAAA NE fa svvatarad ehoars 192
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The output of Q105 is coupled through two tuned
circuits (T107 and T108) to the base of second doubler
Q106. These circuits are tuned to 18 times the crystal
frequency (oneOhalf the transmitter operating fre-
quency). Q106 is metered through R133.

The output of Q106 is coupled to the base of power
amplifier Q107 through impedance matching networks

composed of C152, C155, L105, C156, C157, L106 and
C161. These networks are all tuned to the operating

frequency and present a high shunt impedance at the

operatmg frequency All other frequenc1es are shunted

to grounu %.lUl lb mewrea u1‘r0ugn Ni4ta,

Impedance matching network C166, C157, L108,
L1183, C171, L109 and G175 matches the output of Q1 107
to the input of the PA Assembly. C167, C171, and C175

are tuned to the proper operating frequency.
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LBI-31209 ' MODIFICATION INSTRUCTIONS

THIS YST?JLTIOH MODIFIES A HIGH BAND s

CR OHF MASTR 11 FM EXCITER FOR VOICE
GUARD OPE: QATIDN

1. FEMOVE CUMPER BETWEN H1 & H2, | [ o

2. 'STLLER SF24-R FROM H1 TO H3,
1PL13223477461T) .

3. SCLDER SFZ4-R FROM H2 TO Hb4.
{PL15323477461)

—

Dij | *\-JU

¥
\ Hi . W3
wZ -

EXCITER BOARD (UHF)
PLIDDAZZGTD

Ha4

—

O+
W

Q

! ~—u3
Wy N ne .

EXCITER BOARD HB
PLADD 42D241

T
[T RECEIVER IFAS BOARD {2 D432GG7G) ;xeumv’:owel. \2DDO24D2 - NOT NECESSARY
1. REMOVE COVER FROM FM DETECTOR AREA.

2.

REPLACE C622.(0.47 UFD) WITH A 10 UFD CAPACITOR
PART NUMBER 315A6047P106H (OBSERVE CORRECT POLARITY),

3. REPLACE COVER.

;HS INSTRUCTION MODIFIES A HIGH BAND OR UHF MASTI (bo NOT INSTALL MQDIFICATION TO

TF /AUDIO/SQUELCH BOARD IF/AUDIO/SQUELCH BOARD
19041710161

19043266751

VOICE GUARD OPTION

(19C886664, Sh. 1, Rev. 2)
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CHANNEL GUARD

PLISC3310446]
PLISC3314626]
THESE INSTRUCTIONS COVER THE INSTALLATION OF CABLE HARKESS :
@ PL1SCaS 148N 62 & 63 P2Ql-1
1. INSTALL DA AMPER BETWEEM H3 € HE OX CG ENCODER. [F 42
R e e g
T0.H3. CONNECT OTHER EHD TO J933-18 AND SPOT LE 10 EXISTING
CHANKEL GUARD HARNESS. SKIP TO STEP 3 IF H8 IS NOT PRESEAT. 200 Mz PST —~ 198234 T4-GS8
2. IF B IS PIESCNT, INSTALL WRaL MILE (PLIOSMTTACH (8 P12 4 . YELLOY - 1.
SOLDER OTHER END 70 J333-18 & SPOT TIE 70 EXISTING CHARKEL GUARD 1. IASTALL VIRE 1% $301-2 & SOLDER OTHER EAD 70 J933-13
s, 2. INSTALL W-0_VIRE [N Fa0t-1s AND SOLUER OTER EXD Y0 97320,
3. INSTALL YELLOG MIRE (PLISEZINTTNGA) 1N £901-2 2 SOLIEX OTHER EH) SPOT TIE YELLOW AKD ORANGE WIRES 70 EXISTING EXCITER HARKESS.
10 433313 & SPOT TIE 70 EXISTING EXCITER HARKESS 3. REMOVE OA WIRE BEFWEEN J933-4 AND 49338,
N JNSTALL ORAMGE WIE (PLISZINIGE) IR P0I-18 & SOLLER OTIER
END T0 J933-20 & S, e @ 400 MHZ PST
. INSTALL OHAIGE MIKE PART OF PLISCISINNG? MARIESS LN P3. :
s 8 Fa-20,  INSTALL VELLOH WIte PART OF PLIsCESLUBGE 1. 0O STEP 3 8 4 OF PART 2.
WARHESS [X P12 & SOLOER ggg&xn‘w Picia. HSTAL went e 2. DO STERS I THRU 3 OF PART1.
i Rﬂ?ym PLISCE5148452 HARNESS 10 EXISTING 3. ON HARNESS 19C320811Gi5 OR G16, “RENOVE WIRES, FROM
PLISC320811 HARMESS £8-8,9,10 8 Il. CUT WIRES AND TIE BACK IN HARNESS.
THESE INSTRUCTIONS COVER THE INSTALLATION OF CABLE HARHESS
PLISCESIMNG} AND PLISBZNIHGI. @ THESE INSTRUCTIONS COVER THE INSTALLATION
QF CABLE HARNESS PL19B234841G1 TO

1. DG STEPS 1°THRU X OF PART 2 ABOVE. THE
SIS e COMEMATION, IMIER S THE VOICE GUARD GPTION

2. INSTALL YFLLOW WIRE PART OF PL19B234sK151 HMNESS 1% p1-1
EXD TO P7-5. INSTALL WHYTE-RED WIRE P

B O AAMEse’ 13- Pan LALbN Sz End 10 i 1. DO STEPS 3 & 4 OF PART 2 AROVE - (19C886664, Sh. 2, Rev. 9)
}lMRngg ‘Fn“;i-usﬂ EEWR ]’:‘é S PAR} u;lf'igsus;:!;:ﬁ! 2 INSTALL WHITE/ORANGE WIRE. IN PL19D234841GL ’ o '
NHTE-ORANGE VIRE PART OF PLISBZ3UBNIGT HATNESS 1K F3-3 o L L - -
SOLDER OTHER EAD 7O P3-20, HARNESS INTO P4-2 & AND SOLDER GTHER END TO P8-19.
3. ShUT YIE UG To EXISTING PLISCIORIT HARMESS
CABLE CLANPS SUPPLIED WITH PLISEJ3NRATGT HARMESS. ® SHORTS AND. SPOT T8 B HARNESS 16 ot Exfomma™
PLISC320811GIS HARNESS - - - -
———
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LBI-31209 PARTS LIST
406-512 MHz EXCITER BOARD
19D432679G1 (L) 406450 MHz SYMBOL |PART NUMBER DESCRIPTION
19D432679Gz (H) 450512 MH: C138H |19A1168568P39J8 | Ceramic disc: 39 pF +5%, 500 VDCW,
temp. coef -80 PPM (Used in G2).
SYMBOL | PART NUMBER DESCRIPTION C139  |19A118192P2 Ceramic: 470 pF £20%, 50 VOCW;
APACIT sim to Erie 811-A050-W5R-471M.
————¢ ORS ——— c141  |19a116685P7 Ceramic disc: 150 pF = 20%, 1000
c101 19A116192P1 Ceramic: 0.01 uF x20%, 50 VDCW; VDCW; sim to RMC Type JF Discap.
sim to Erie 8121 Special. C143L  [19A700105P26 Mica: 47 pF 5%, 500 VDCW.
C102 18A134202P8 Tantalum: 22 uF x20%, 15 VDCW. (Used in G1).
C103 | 19A116192P1 Ceramic: 0.01 uF £20%, 50 VDCW: C143H |19A700105P23 Mica: 39 pF £5%, 500 VOCW.
sim to Erie 8121 Special. (Used in G2).
C104 19A116192P2 Ceramic: 470 pF £20%, 50 VOCW; C144 19A116192P17 C'eramic:.0.047 wF £10%, 50 VDCW;
thru sim to Erie 811-A050-W5R-471M. sim to Erie 8101-A050-X5R-331K.
c112 C145L | 19A116656P22J8 | Ceramic disc: 22 pF 25%, 500 VDCW,
c114 | 19A701534P7 Tantalum: 10 pF £20%, 16 VDCW. temp. coef -80 PPM. (Used in G1).
ic: 0. ) W C145H |19A118656P1548 | Ceramic disc: 15 pF 5%, 500 VDCW,
c115 18A116192P1 gre‘:atr:lecﬁg g} ZQIFS?ZG%?:L 50vDC temp. coef -80 PPM. (Used in G2).
C118 19A116192P13 Cpramic: 1000 pF £10%, 50 VDCW; C148 19A700013P10 Phenolic: 0.58 pF = 5%, 500 VDCW.
sim to Erle 8121-A050-W5R-102K, C147L [19A116658P30J8 [ Ceramic disc: 30 pF £5%, 500 VOCW,
c117 | 19A134202P6 Tantalum; 22 uF £20%, 15 VDCW. temp. coef -80 PPM. (Used in G1).
C118L | 19A116656P30J8 | Ceramic disc: 30 pF £5%, 500 VDCW, C147H |19A116656P16J8 | Ceramic disc: 15 pF 5%, 500 VDCW,
temp. coef -80 PPM. {Used in G1). temp. coef -80 PPM. (Used in G2).
C118H | 19A116656P27J8 | Ceramic disc: 27 pF +5%, 500 VDCW, C148 | 19A116656P30J8 | Ceramic disc: 30 pF £5%, 500 VDCW,
temp. coef -80 PPM. (Used in G2). temp. céef -80 PPM.
P tic: 1, 5%, _ c149  |19A116655P7 Ceramic disc: 150 pF = 20%, 1000
il il el BRSRE .
sim 10 Erie 8121 Special, ' C151  |19A116192P7 Ceramic: 330 pF £10%, 50 VDCW:
C121L | 19A116656P30J8 | Ceramic disc: 30 pF +5%, 500 VOCW, sim to Erie 8101-A050-WGR-331K.
fomp, Goof 60 PEM. (Usad In GT). C152L |19A116656P4J0 | Ceramic disc: 4 pF 20.5 pF, 500 VDCW,
C121H | 19A116656P2708 | Ceramic disc: 27 pF 25%, 500 VDCW, temp. coef 0 PPM. (Used in G1).
erami SC: E N A o
tomp. coof 80 PAM. (Used in G2). C152H |19A116656P3J0 | Ceramic disc: 3 pF £0.5 pF, 500 VDCW,
C122L | 19A116656P2448 | Ceramic disc: 24 pF =5%, 500 VOCW, temp. coef 0 PPM. (Used in G2).
t:nr::), c%efs.%o pppM TUse'd inGg1Y. C154 19A116656P19 Ceramic disc: 1000 pF = 20%, 1000
C122H | 19A116656P208 | Ceramic disc: 20 pF 5%, 500 VDCW, VDCW. sim to RMC Type JF Discap.
. x ) A .
temp. coelf .%o ng (Used in G2). C1565 19A700008P1 Variable: 2.04 to 9.9 pF, 250V peak.
C124 19A700105P34 Mica: 100 pF 5%, 500 VDCW. C166 19A700013P14 Phenolic: 1.20 pF + 5%, 500 VDCW.
C125 | 19A116192P4 Ceramic: 2700 pF £20%, 50 VDCW; C157 | 19A700008P1 Variable: 2.04 to 9.9 pF, 250V paak.
sim to Erie 8121-M050-W5R-272K, c158L | 19A700233P5 Ceramic:470 pF £ 20%, 50 VDCW.
C126 | 19A116192P2 Ceramic: 470 pF 20%, 50 VDCW; {Used in G1).
sim to Erie 811-A050-W5R-471M. C158H |19A700233P4 Ceramic: 330 pF 20%, 50 VDCW.
€127 | 19A116192P4 Ceramic: 2700 pF £20%, 50 VDCW: {Used in G2).
sim to Erie 8121-M050-W5R-272K. C161L [19A116656P6J8 | Ceramic disc: 6 pF « 5%, 500 VDCW;
C128 [ 19A116192P1 Ceramic: 0.01 uF £20%, 50 VDCW; temp. coef -80 PPM. (Used in G1).
and sim to Erie 8121 Special, C161H | 18A116656P5J8 Ceramic disc: 5 pF = 5%, 500 VDCW;
C129 temp. coef -80 PPM. (Used in G2).
C130 | 19A701534P4 Tantalum: 1 uF £ 20%, 35 VDCW. C162  |19A116656P47J1 | Ceramic disc: 47 pF = 5%, 500 VDCW:
c131 | s491601P118 Phenolic: 0,75 pF = 5%, 500 VDCW. temp. coef -160 PPM.
C132 18A116192P13 Ceramic: 1000 pF £10%, 50 VDCW; c163 19A116656P30J8 | Ceramic disc: 30 pF 6%, 500 VDCW,
sim to Erie 8121-A050-W5R-102K. temp. coef -80 PPM.
C133 | 19A116655P7 Ceramic disc: 150 pF  20%, 1000 C164 | 18A116655P7 Ceramic disc: 150 pF & 20%, 1000
VDCW:, sim to RMC Type JF Discap. VDCW,; sim to RMC Type JF Discap.
C134 | 19A116656P19 | Ceramic disc: 1000 pF + 20%, 1000 C165  119A700106P14 | Mica: 18 pF +5%, 500 VDCW.
VDCW: sim to RMC Type JF Discap. C166L |19A116656P4J0 | Ceramic disc: 4 pF £0.5 pF, 500 VDCW,
c13s | 19A116192P13 Ceramic: 1000 pF £10%, 50 VDCW; temp. coef 0 PPM. (Used in G1).
sim to Erie 8121-A050-W5R-102K, C166H {19A116656P3J0 | Ceramic disc: 3 pF 0.5 pF, 600 VDCW,
c138 | 19a116655P19 Ceramic disc: 1000 pF = 20%, 1000 temp. coef 0 PPM. (Used in G2).
VDCW: sim to RMC Type JF Discap. c167 | 19A700008P1 Variable: 2.04 to 9.9 pF, 250V peak.
C137 | 19A700013P11 | Phenolic: 0.68 pF « 5%, 500 VDCW. C168  |19A116656P47J1 | Ceramic disc: 47 pF + 5%, 500 VDCW:
C138L. ] 19A116656P56J8 | Ceramic disc: 56 pF £5%, 500 VDCW, temp. coef -160 PPM.
temp. coef -80 PPM. (Used in G1).

% COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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cin 19A700008P1 Variable: 2.04 to 9.9 pF, 250V pesk. ~——— TRANSISTORS ———

c172 19A116080P107 Polyester: 0.1 uF 210%, 50 VDCW. Qio1 19A700023P1 Silicon, NPN: sim to 2N3904.

C175 19A700008P1 Variable: 2.04 to 9.9 pF, 250V peak. Q102 19A702084P1 Silicon, NPN: sim to MPS 2368.

Ci76 19A116655P19 Ceramic disc: 1000 pF « 20%, 1000 Q103 19A115328P1 Silicon, NPN.

S I ‘ fn‘ix;'";;’fiﬁzpf;sgfxp at04  |19A116899P1 Silicon, NPN; sim to Type 2N2368.

Q105  [19A116201P3 Silicon, NPN.

c183 19A700005P7 Polyester:4 0.01 uF £10%, 50 VDCW. and

C186  |19A701534P19 Tantalum:é 47 uF £20%, 16 VDCW. Q1os

C192L |19A1166856P24J8 | Ceramic disc: 24 pF +5%, 500 VOCW, Q107 | 19A116201P4 Silican, NPN.

temp. coef -80 PPM (Used in G1). — — — — RESISTORS — — ——
C192H |19A116656P18J8 | Ceramic disc: 18 pF 5%, 500 VODCW,
temp. coef -80 PPM. (Used in G2). R101 3R152P621J Composition: 620 chms £ 5%, 1/4 w.

C193L | 19A116656P39J8 | Ceramic disc: 39 pF 5%, 500 VDCW, R102 18A700106P63 Composition: 1K ohms = 5%, 1/4 w.

temp. coef -80 PPM (Used in G1). R103  |19A700016P3 Variable, cermet: 4.7K ohms +10%,

C193H |19A116656P27J8 | Ceramic disc: 27 pF £5%, 500 VDCW, and 12w.

temp. coef -80 PPM. (Used in G2). R104
C194L | 19A116666P12J8 | Ceramic disc: 12 pF x 5%, 500 VDCW; R105 19A700106P101 Composition: 39K ohms +5%, 1/4 w.
temp. coef 80 PPM. (Used in G1). RI0S |19A701250P260 | Metal fim: 4.22K ohms +1%, 250
C194H |19A116656P8J8 Ceramic disc: 8 pF x 5%, 500 VDCW; VDCW, 1/4 w.
temp. cosf 80 PPM. {Used in G2). R107  [19A701250P169 | Metal film: 511 ohms £1%, 1/4 w.
CI98L | 19AT18606P8J8 | Kere e %0 Fons. (Lo i R108  |19A701250P204 | Metal film: 9.31K ohms £1%, /4 w.
C195H |19A116656P6J0 | Ceramic disc: 6 pF 0.5 pF, 500 VDCW, R109  |19A701250P265 | Metal film: 4.6K ohms £1%, 1/4 w.
temp. coef 0 PPM. (Used in G2). R110 19A701250P115 Metal film: 140 ohms 1%, 1/4 w.
_____ JACKS —ee—— R111 19A700106P57 Composition: 560 ohms = 5%, 1/4 w.
4101 19A700049P2 Connector, receptacle: 500 VDCW R112 3R152P511J Composftfon: 510 ohms £ 5%, 1/4 w.
maximum; sim to NTTF-1058. R113 19A700106P81 Composition: 820 chms = 5%, 1/4 w.
J102 19A700237P1 Contact, electrical: sim to R114 18A700106P95 Composition: 22K ohms = 5%, 1/4 w.
Malco 003-0132-001. (Used in G1). R115  |19A700106P63 | Composition: 1K ohms = 5%, 1/4 w.
J103  119B219374G1 Connector: 9 contacts. R116 | 19A700106P45 Composition: 180 chms = 5%, 1/4 w.
o = — e INDUCTORS ——— R117 19A700106P97 Composition: 27K ohms +5%, 1/4 w.

L101 19A130255P3 Coil. R118 19A700106P41 Composition: 120 ohms = 5%, 1/4 w.

L104 19A130255P2 Coil. R120 19A700106P39 Composition: 100 ohms = 5%, 1/4 w.

L105 19A130443P1 Coil. R121 19A700106P45 Composition: 180 ohms = 5%, 1/4 w.

L106L |15A130443P4 Coil. (Used in G1). R122 18A700106P103 Composition: 47K ohms = 5%, 1/4 w.

1106H | 19A130443P2 Coil. (Used in G2). R123 19A700106P39 Composition: 100 ohms = 5%, 1/4 w.

L107 19A130256P2 Coil. R124 3R151P100J Composition: 10 ohms 5%, 1/8w.

L108 19A130443P1 Coil. R125 19A700106P57 Composition: 560 chms = 5%, 1/4 w.

L109 19A130443P3 Coil. R126 19A700106P63 Composition: 1K ohms = 5%, 1/4 w.

L111  [19A700024P3 | Coil, RF: 1.0 uH +10%. MU Rl et Byt i Rt

L112 | 19A700024P9 Coil, RF: 470 nH + 10%. R128  [19A700106P35 | Composition: 68 ohms = 5%, 1/4 w.

L114 | 19A700024P9 Coil, RF: 470 nH £ 10%. {Used in G2). 126 |19A700108P15 Composition: 10 0hms = 5%, 14w,

L115 [ 19A700024P3 Coil, RF: 1.0 pH %10%. R132  [19A700106P51 | Composition: 330 ohms x 5%, 1/4 w.

L116L | 19A700024P3 Coil, RF: 1.0 uH 210%. (Used in G1). r1as | 19A700106P63 Composition: 1K ohms 5%, /4 w.

L116H | 19A700024P1 rceosuhlzi.’ ! gg CH(L*J; 2%%02?'&\”‘9 be R134 | 19A116310P37 ggn;goAsﬁg?‘nB :asd ?el';qu% ;53%, VAw;

L118  [19A700024P41 | Coil, RF: 220 uH + 10%. R135 |19A700113P31 | Composition: 47 ohms = 5%, 1/2 w.

————— PLUGS ———— R136 19A700106P15 Composition: 10 ohms = 5%, 1/4 w.
. (Used in G1).

Pe02 Connectorincludes: R137  [18A700106P71 | Composition: 2.2K ohms 5%, 1/4 w.
19B219594P3 Contact, elactrical: § pins. R138  |19A700106P39 | Composition: 100 ohms = 5%, 1/4 w.
19B219594P2 Contact, electrical: 8 pins. R139  |19A116310P35 | Composition: 10 ohms = 5%, 1/4 w;

sim to Allen-Bradley Type CB.
T -
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R141 19A700113P31 Composition: 47 ohms = 5%, 1/2 w. AUDIO PROCESSOR
. 18C321642G1,G2
R142 19A700106P63 Composition: 1K ohms = 5%, 1/4 w.
R143  |18A700113P4g Composition: 270 ohms = 5%, 1/2 w. ~-—INTEGRATED CIRCUITS ——
———— THERMIST! —— AR101 | 18A116754P2 Linear, Dual 741C OP AMP; sim to
HERMISTOR MC1458SP1 High Slsw Rate OP AMP.
RT101 |5490828P54 Thermistor: 50 ohms = 10%, color
code biue; sim to Carborundum ——— CAPACITORS ————
T B0OB07J-16.
ype C101  |Te44ACP333J Polyester: .033 uF 5%, 50 VDCW.
—-—— TRANSFORMERS —— C102 |5491674P36 Tantalum: 3.3 uF + 20%, 10 VDCW;
i 1 .
T101 19C307170P305 Coil, RF: variable, wire size No. 20 qus sim to Sprague Type 162D
AWG; sim to Paul Smith Co.
Sample No. 092574-DS-2. c104 TB44ACP347) Polyester: .047 uF £5%, 50 VOCW.
T102  |19C307170P308 | Coil, RF: variable, wire size No. 20 €105  JTB44ACP333J Polyester: .033 uF +5%, 50 VDCW.
AWG; sim to Paul Smith Co. (Used in G1).
Sample No. 092574-DS-3. C106 |5491674P28 Tantalum: 1 uF £20%, 25 VPCW;
T103 19C307170P307 Coil, RF: variable, wire size No. 20 sim to Sprague Type 162D.
AWG; sim to Paul Smith Co. {Used in G1).
Sample No. 092574-DS-4. C107  |5496267P9 Tantalum: 3.3 uF = 20%, 15 VDCW;
T104 19C307169P202 Coil, RF: variable, vgire iize No. 20 sim to Sprague Type 150D.
AWG; sim to Paul Smith Co. .
Sample No. 092574-DS-5, C;I 08 T844ACP268J Polyeste‘r. .0068 uF +5%, 50 VDCW.
T1065  [19C307169P203 | Coil, RF: variable, wire size No. 20 C109  |19A701602P20 | Ceramic: 1000 pF +10%, 1000 VDCW.
AWG; sim to Paul Smith Co. C110 5491674P36 Tantalum: 3.3 uF + 20%, 10 VOCW;
Sample No. 092574-DS-6. sim to Sprague Type 162D.
T106  |19C307169P204 | Coil, RF: variable, wire size No. 20 {Usedin G1).
and AWG; sim to Paul Smith Co. - c111 TB44ACP368J Polyaster: .068 puF £5%, 50 VDCW.
07 Sample No. 100374-DS-8. C112  |19A143491P8J0 | Ceramic: 6 pF £5%, temp. coef O PPM.
————— SOCKETS — e~ —— C113 18A701534P9 Tantalum: 47 uF £20%, 6.3 VDCW.
. . {Used in G2).
Xriot Part of mechanicsl construction. c114  |5491674P36 Tantalum: 3.3 pF = 20%, 10 VDCW;
XY108 sim to Sprague Type 162D.
{Used in G2).
—+——— CRYSTALS — — = — C115 19A701534P8 ?’Sntalum(:éZ uF £20%, 18 VOCW.
ed in .
Y101 19A130605G3 FM ICOM, Internally compensated, sed! )
thru =2 PPM, 408450 MHz. ———— DIODES —————
Y108
19A130605G4 FM ICOM, Internally compensated, CT 01 |19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV.
22 PPM, 450-470 MHz. "C’,‘“ 02
19A130605G5 FM ICOM, Internally compensated,
£2PPM,470494MHz.  { | | | ————— PLUGS — — — e —
19A130605G6 FM ICOM, Internally compensated, P102 19A116659P76 Connector, pri s
) , printed wiring: 8 contacts
+2 PPM, 494-512 MHz. rated at 5 amps; sim to
_____ FILTER  —- —— e Molex 09-52-3091.
7101 |19A134666P2 Freguancy nstwork:selective, 460.600 ~————RESISTORS ————
Hz resonant freq, 500 VDCW; sim to . R
Dilectron TC501:NPO:270J:SLAC. R101 18A134231P223J I?/eep\z?ned carbon: 22K chms 5%,
—-—— MISCELLANEOUS —— R102 19A700108P95 Composition; 22K ohms = 5%, 1/4 w.
19C331133G1 Shield. R103 19A700106P55 Composition: 470 ohms £ 5%, 1/4 w.
19A701544P7 Can, drawn aluminum. R104 [19A701250P369 | Metal film: 51.1K ohms =1%, 1/4 w.
19A701332P1 Insulator disk. R105  [19A701250P303 | Metal fiim: 10.5K ohms =1%, 1/4 w.
18A701785P1 Contact, electrical; sim to R106  |19A701250P311 | Metal fim: 12.7K ohms £1%, 1/4 w.
Molex 08-60-0404. R107 19A701250P303 Metal film: 10.5K ohms 1%, 1/4 w.
19C331287G1 Assembly shield. R108 19A701250P269 Metal film: 5.11K ohms x1%, 1/4 w.
19A121175P24 Insulator plate. R109 3R152P132J Composition: 1.3K ohms 5%, 1/4 w.
R110 18A701250P269 Metal film: 5.11K ohms 1%, 1/4 w.
R111 19A700106P91 Composition: 15K ohms = 5%, 1/4 w.
R112 19A701250P339 Metal film: 24.9K ohms 1%, 1/4 w.
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R113 19A701250P307 Metal film: 11.5K ohms 1%, 1/4 w.
R114 19A701250P347 Metal film: 30.1K ohms 1%, 250
VDCW, 1/4 w.
R115 19A700106P73 Composition: 2.7K ohms = 5%, 1/4 w.
R116 H212CRP110C Deposited carbon: 100 ohms x5%,
1/4 w. (Used in G2).
——— MISCELLANEQUS ——
19A142927P1 Insulator. {Located between A101

and exciter).

PRODUCTION CHANGES

Changes In the equipment to improve performance or to simplify circuits are

identifled by a “Revision Letter" which Is stam

d after the model number of

the unit. The revision stamped on the unit includes alf previous revisions. Refer
to the Parts List for the descriptions of parts affected by these revisions. .

REV A -

REV A -

REV B -

REVC-

REVA-

REVB -

Incorporated In initiat shipment.

To Improve operation, changed R112,
R112 was: 19C314256P22472 Metal film: 24.7K ohms +19%, 1/4 w.

AUDIO PROCESSOR BOARD 19C321542G1 .
To improve audio response, changed AR101 and R103 and added

ci112,

AR101 was 19A116754P1 Linear: Dual In-Line 8-Pin Minidip pack-
age.
R103 was: 3R152P681J Composition: 680 ohms 5%, 1/4 w.

To correct wiring diagram.
To improve low frequency response on Channel Guard Input,

changed C113.
C113 was: 19A701534P7 Tantalum: 10 uF £20%, 16 VDCW.

AUDIO PROCESSOR BOARD 19C321542G2
To make compatible with EDACS applications, Added R118 between

C115 (-) and P102-9.

13
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TRANSMITTER ALIGNMENT | LBI-31543

METER POSITION

;QUIPMENT REQUIRED GE TEST | INTERNAL
. GE Test Set Model 4EX3A1l or Test Kit 4EX8K12. STEP SET METERING TUNING CONTROL METER READING PROCEDURE
- 906.
. A S0-ohm wattmeter conmected to antemna jack J! 10. D 8 €155, C157, C167 |Maximum Move black Test Set plug to PA metering jack and sequentially
.. A frequency counter. (AMPL-1) | (AMPL-1) C171 & C175 tune €155, C157, C167, C171 and C175 for maximum meter reading.
AND ADJUSTMENTS
PRELIMINARY CHECKS NOTE
. Place ICOMs on Exciter Board (crystal frequency = operating frequency 36). A quick transmitter tune-up procedure is provided in Steps
) For a large change in frequency or a badly mis-aligned transmitter, preset all slugs to the top of the coil form. 11 through 15.
;.  Set output impedance matching capacitor C175 to 1/3 mesh.
) 1L c 3 T101, T102 Max imum Move black Test Set plug to exciter metering jack and alter—
i capacitors to minimum capacity (not meshed). . . : 3
. Set all other air variable capicito prerty (MULT-2) | (MULT-2) and T103 nately tune T101, T102 and T103 for maximum meter reading.
NOTE i
i2. D 4 T104 and T105 Maximum Alternately tune T104 and T105 for maximum meter reading.
The tuning frequency for multi-frequency transmitters is determined by the operating frequency and the frequency spread (MULT-3) | (MOLT-3)
between transmitters. Refer to the table below for maximum frequency spread. |
13. P 5 T106 and T107 Max imum Alternately tune T106 and T107 for maximum meter reading.
For multi-frequency transmitters with a frequency spread less than that specified in column (1) tune the transmitters to the (MULT-4) | (MULT-4)
lowest frequency. For a frequency spread exceeding the limits specified in column (1) tune the transmittters using a center
frequency ftume up crystal module or ICOM as required. The maximum frequency spread can be extended to the limits specified 14. D 8 C155,C157,C167, Maximum Move black Test Set plug to PA metering jack and alternately tune
in column (3) with 1 dB degradation. (AMPL-1) | (AMPL-1) C171, and C175 C155, C157, C167, C171, and C175 for maximum meter reading. For
Multi-Frequency Transmitter Tuning optimum operation repeat Steps 11 through 14. /c '57
Transmitter - 15. R213 Refer to Table 1 to determine the proper battery or collector
Frequency Range MAXIMUM FREQUENCY SPREAD voltage when adjusting the output power. Set Power Adjust
- - potentiometer R213 on the PA driver board for the desired power
(1) Without center tuning |(2) With center tuning | (3) With center tuning (1 dB degradation) output. If the battery voltage or collector voltage is not as
406 - 470 MHz 2.75 MHz 5.50 MHz 9.00 MHz specified in Table 1 and full rated output is desired, set R213
470 - 494 MHz 2.90 MHz 5.80 MHz 9.50 MHz for the output power according to the battery voltage or
494 - 512 Mz 3.00 Miiz 6.00 Mz 9.75 Milz collector voltage shown in Figure 8.
3. Connect the red plug on the GE Test Set to the System Board metering jack, and the black plug to the exciter metering jack. ——
Set the polarity to +, and set the range to the Test 1 position (1 Volt position for 4EX8K12) for all adjustments. C '5 5
. " The PA collector voltage is m
NOTE: With the Test Set connected to the PA metering jack, the voltage reading at position "F" with the HIGH SENSITIVITY FOREE RoTT et 4 ieasured as described in the PA -
button pressed may be converted to driver collector current by reading the current as 15.amperes full scale. The voltage L
reading at position "G" with the HIGH SENSITIVITY button pressed may be converted to PA collector current by reading the
current as 30 amperes full scale.
7. All adjustments are made with the transmitter keyed. Unkey the transmitter between steps to avoid unnecessary heating.
NOTE
- RATED MIN BATTERY PA ——TI10 3
When the need for minor adjustments to the transmitter are indicated, erform steps 11 through 15 for a quick
transmitter tune-up. ! " ” POWER POWER VOLTAGE COLLECTOR
OUTPUT SETTING VOLTAGE
ALIGNMENT PROCEDURE 100W 30W 13.4 12.0
S— 75W 20W 13.6 13.0
METER POSITION
40W 12 13.6 13.4
GE TEST INTERNAL
STEP | SET METERING TUNING CONTROL | METER READING PROCEDURE 20 10W 13.4 13.0
NOTE TABLE 1 - Power/Voltage Cross Reference
When aligning transmitter, proceed as instructed below. DO
NOT retune a previously tuned control unless specifically
directed to do so. T ' 02
1. | B 2 T101 & T102 See Procedure |Then tune T101 for a dip (small) in meter reading and tune T102
(MULT-1) | (MULT-1) for maximum meter reading.
2. C 3 T103 and T104 See Procedure Tune T103 for maximum meter reading, then tune T104 for a dip in
(LT-2) | OWLT-2) meter reading.
3. D 4 T105 and T106 See Procedure Tune T105 for maximum meter reading and then tune T106 for a dip
(MULT-3) | (MULT-3) in meter reading. T 101
4 F 5 T107 and C155 See Procedure Tune T107 for maximum meter reading and then tune C155 for a dip
(MULT-4) | (MULT-4) in meter reading.
5. G 8 C157 and C167 See Procedure Tune C157 for maximum meter reading, and then tune C167 for a dip
(AMPL-1) | (AMPL-1) in meter reading.
6. | » 8 C171 and C175 Max inum Move black Test Set plug to PA metering jack and tune C171 and
(AMPL-1) | (AMPL~-1 then C175 for maximum meter reading.
DRIVE on
PA)
7. c 3 T101, T102 & Maximum Move black Test Set plug to exciter metering jack and sequential-
(MULT-2) | (MULT-2) T103 ly tune T101, T102 and T103 for maximum meter reading. = = = === == - R T
8. D 4 T104 and T105 Maximum Tune T104 and then T105 for maximum meter reading. 1904326796 X< i
(MULT-3) | (MULT-3) REV aall!
07 for maet - o
9. F 5 T106 and T107 Maximum Tune T106 and then T107 for maximum meter reading. (] |
|uuLr-4) | OmLr-a) 1@ L3 @ # |
- a—*%%?&\%ﬁr&\i By —-q\)!tl R, BBy ©
L= = e e === = m = m—
x=< =<
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