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SYSTEM SPECIFICATIONS*

(EIA AND CEPT UNLESS OTHERWISE NOTED)

FREQUENCY RANGE
BATTERY DRAIN
Receiver
Squelched
Unsquelched
Transmitter
5 Watt
20 Watt
FREQUENCY STABILITY
TEMPERATURE RANGE
DUTY CYCLE

DIMENSIONS, LESS ACCESSORIES (H x W x D)

WEIGHT, LESS ACCESSORIES

420-470 MHz

200 milliamperes
650 milliamperes

1.8 Amperes @

LBI30864

8 Volts

13.
5.5 Amperes @ 13.8 Volts

0.0005%

-30°C (-22°F) to +60°C (140°F)
207 Transmit, 807 Receive

60 mm x 180 mm x 190 mm
(2.3 x 7.3 x 7.4 inches)

1.7 kg (3.7 pounds)

JIRANSMITTER.

POWER OUTPUT
KT-179-A
KT-180-A

2 to 5 Watts
7 to 20 Watts

SPURIOUS AND HARMONIC
EMISSION

-S0 dB (5 Watts) (FCC)

-56 dB (20 Watts) (FCC)
MODULATION *4.5 kHz
AUDIO SENSITIVITY 65 to 120 Millivolts

AUDIO FREQUENCY

CHARACTERISTICS Within +1 dB to -3 dB of a 6 dB/
octave pre-emphasis from 300 to
3000 Hz per EIA standards. Post
limiter filter per FCC and EIA.
DISTORTION Less than 3% (1000 Hz)

Less than 5% (300 to 3000 Hz)
DEVIATION SYMMETRY 0.5 kHz maximum

MAXIMUM FREQUENCY

SPREAD: Full 1 dB
Specifi- Degra-
cations dation

420-470 MHz 5.5 MHz 10.5 MHz

RF OUTPUT IMPEDANCE 50 ohms

. RECEIVER (ER-116-A)

" AUDIO OUTPUT (to 4.0 ohms
speaker)

SENSITIVITY

12 dB SINAD (EIA

Method)

20 dB Quieting Method

20 dB SINAD (CEPT**)
SELECTIVITY

EIA Two-Signal Method
SPURIOUS RESPONSE
INTERMODULATION
MODULATION ACCEPTANCE
SQUELCH SENSITIVITY

MAXIMUM FREQUENCY
SPREAD

420-470 MHz
FREQUENCY RESPONSE

RF INPUT IMPEDANCE

3 Watts (less than 5% dis-
tortion) EIA

1.5 Watts (less than 5%
distortion) CEPT

0.40 uv
0.45 uwv
0.75 wv

-85 dB @ $25 kHz (EIA)
-75 dB (CEPT)

-85 dB
-70 dB
7.0 kHz
<8 dB SINAD

Full 3.0 dB
Specifi- Degra-
cations dation
2.0 MHz 3.0 MHz

Within +1 and -1.5 dB of a

standard CEPT 6 dB per octave

de-emphasis curve from 400
to 2700 Hz (1000 Hz re-
ference) Also fits +1 -3
from 300 to 3000 EIA

50 ohms

* These specifications are intended primarily for use of the serviceman. Refer to the
appropriate Specifications Sheet for the complete specifications.

**AF 607 x AF Max. F mod = 1 kHz.

Measured with psophometric filter.
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DESCRIPTION

General Electric Century II mobile com-
binations are fully transistored -- utili-
zing both discrete components and integrated
circuits (IC's) for high reliability. The
radio is a self-contained, FM transmitter/
receiver with built-in controls and speaker.
Its small size makes it ideal for front
mounting in conventional vehicles. The
standard combinations may be equipped with
the following:

® One through six frequencies.

e Plug-in crystals for +0.0005%
oscillator stability.

e Channel Guard (tone squelch).

The radio consists of an effective,
heat-dissapating, aluminum die cast "H"
frame on which two circuit boards are mount-
ed. The main transmitter/receiver board is
mounted on the bottom of the "H" frame and
includes the complete RF and audio circuitry
for a single frequency radio. The top board

contains all interconnections, and the multi-

frequency oscillator circuits when present.
In radios equipped with Channel Guard, the
Channel Guard oPtion also mounts in the top
section of the "H'" frame. All external con-
nectors, controls and indicators are mounted
directly on the two boards for reliability
and ease of disassembly.

The boards plug into each other, elimi-
nating the need for interconnecting wires.
In a standard model, the only wires used are
for the plug-in leads on the internal
speaker. Interchangeable top and bottom
steel covers enclose the "H" frame and pro-
vide optimum protection for the radio.

The front control panel is made of
highly durable plastic and houses the
speaker. It has rounded corners and re-
cessed controls for passenger safety re-
quirements.

The panel provides access to three
standard operator controls: A POWER On/Off
pushbutton, a SQUELCH pushbutton (fixed
squelch monitor), and a rotary, edge mount-
ed Volume control. A red Transmit indi-
cator LED (Light Emitting Diode) is provided.

When. more than one frequency is ordered,
a multi-position Channel Selector switch is
included. This switch has lighted channel
numbers for easy use at night.

No power supply is required since the
highest supply voltage used in the ratio is
provided by the vehicle battery. The radio
is designed for operation only in 12 Volt,
negative ground vehicle systems.

The radio is of modular construction.
All major modules and tuning adjustments
are easily accessible. Removal of two
screws in the rear of the top cover pro-
vides access to the interconnect or multi-
frequency/interconnect board. Removal of
three screws in the rear of the bottom cover
provides access to the transmitter/receiver
board. An optional set of test probes can
be plugged onto the test pins on the board
for alignment and troubleshooting. Measure-
ments can be made using GE Test Set 4EX3All
or a Multimeter.

TRANSMITTER

The transmitter consist of an FM ex-
citer with an audio processor and a broad-
band, fixed-tuned power amplifier. The RF
power output level is internally adjustable
from 1/3 to rated power. Once the level is
set, a sensing control circuit holds it
constant as temperature and/or voltage very
within specified limits.

Frequency stability for both the
transmitter and receiver is maintained by
an electronic compensation network.

RECEIVER

The dual conversion receiver consists
of a front end section and two mixer/IF
sections operating at 21.4 MHz and 455 kHz.
The receiver also contains a squelch and
audio section. The audio section provides
a 3 Watt audio output into a 4 ohm load.

AC POWER SUPPLY OPTION

To use the radio as a base station, an
optional 121 Volt AC, 60 Hertz power supply
is available. A six foot cable connects
the power supply to the radio. The cable
length permits the power supply to be lo-
cated away from the radio. A red Power On
LED is located on the front panel of the
power supply.

MICROPHONE

Century II mobile combinations use a
dynamic microphone with a built-in tran-
sistorized pre-amplifier. The microphone
is housed in a sturdy case, and the ex-
tendable coiled cord plugs into a jack at
the back of the radio. The plug is secured
to the radio by means of a strain relief
hook on the microphone cable.
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HOOKSWITCH

In Channel Guard applications, a
microphone hookswitch is supplied with the
radio. The hookswitch is equipped with a
Channel Guard disable switch.

Placing the switch in the "up" posi-
tion (towards the small speaker symbol) dis-
ables the receive Channel Guard. With the
switch in the "down" position, the Channel
Guard is disabled when the microphone is
removed from the hookswitch.

EXTERNAL SPEAKER (OPTIONAL)

A five-inch speaker, contained in a
LEXAN® housing, provides an audio output of
3 Watts. The speaker impedance is 4 ohms.
The speaker leads are connected to pins 3
and 7 of Systems Plug P910. When the Ex-
ternal Speaker is used, the brown wire con-
nected between P910-3 and P910-7 is removed
to disconnect the built in speaker from the
audio output circuit. A LEXAN® mounting
bracket is supplied for mounting conveni-
ence.

OPERATION

Complete operating instructions for the
Two-Way Radio are provided in the separate
OPERATOR'S MANUAL. The basic procedures
for receiving and transmitting messages
follows: '

TO RECEIVE A MESSAGE

1. Turn the radio on by pushing in
the POWER pushbutton.

2. Push in the Squelch button. If

- the radio is equipped with Chan-
nel Guard, also remove the micro-
phone from its holder or slide
the Channel Guard switch up. Ad-
just the Volume control for a com-
fortable listening level and then
push the SQUELCH button in again
and release it for normal oper-
ation.

The radio is now ready to receive mes-
sages from other radios in the system.

DESCRIPTION

TO TRANSMIT A MESSAGE

1. Turn the radio on as directed in
the "To Receive a Message' section.

2. Press the push-to-talk button on
the microphone and speak across
the face of the microphone in a
normal voice. Release the button
as soon as the message has been
given. The red indicator light on
the control panel will glow each
time the microphone button is
pressed, indicating that the trans-
mitter is on the air. The receiver
is muted whenever +he transmitter
is keyed.

INITIAL ADJUSTMENT

After the radio has been installed (as
described in the Installation Manual), the
following adjustments should be made by an
electronics technician who holds a First or
Second Class FCC Radiotelephone license
(where required).

TRANSMITTER ADJUSTMENT

The adjustment for the transmitter in-
cludes measuring the forward and reflected
power and adjusting the antenna length for
optimum ratio, then setting the transmitter
to rated power output (or to the specific
output or input which may be required by
the FCC station authorization or other
authority). Next, measuring the frequency
and modulation and entering these measure-
ments on the FCC required station records.
For the complete transmitter adjustment,
refer to the ALIGNMENT PROCEDURE (see Table
of Contents).

RECEIVER ADJUSTMENT

The initial adjustment for the receiver
includes tuning the input circuit to match
the antenna. For the Receiver Adjustment
Procedure, refer to the ALIGNMENT PROCEDURE
(see Table of Contents).

RE-INSTALLATION

If the mobile combination is ever moved
to a different vehicle, always check the
battery polarity of the new system.

CIRCUIT ANALYSIS

TRANSMITTER

Century II transmitters utilize a crys-
tal controlled frequency modulated exciter,
for 1 through 6 frequency operation in the
420-470 MHz frequency band. The solid state
transmitter uses integrated circuits and
discrete components for increased relia-
bility. The transmitter consists of audio

processor Ul0l; oscillator Ql51; exciter Q201
through Q204; PA Q205 and Q206, and power
control circuit Q207 through Q210. The ex-
citer provides approximately 100 milliwatts
modulated RF to the PA which provides rated
output power of either 5 or 20 watts.

Figure 1 is a block diagram of the Century II
radio showing both the transmitter and re-
ceiver.
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AUDIO PROCESSOR U101l

The audio processor provides audio
pre-emphasis with amplitude limiting and
post limiter filtering. A total gain of
approximately 24 dB is realized through the
audio processor. 20 dB is provided by
Ul01B and 4 dB by UlO0lA.

The 8.5 Volt regulator powers the audio
processor and applies regulated +8.5V
through P903-2 to a voltage divider con-
sisting of R108 and R110. The +4.25 out-
put from the voltage divider establishes
the operating reference point for both
operational amplifiers. C1l07 provides an
AC ground at the summing input of both
operational amplifiers.

Resistors R105, R106 and R107 and
diodes D101 and D102 provide limiting for
Ul01B. Diodes D101l and D102 are reverse
biased at +1.7 VDC. Voltage divider net-
work R105, R106 and R107, provides +5.9 VDC
at the cathode of D10l and +2.6 VDC at the
anode of D102. The voltage at the junction
of D101 and D102 is 4.25 V. Cl02 and C103
permit a DC level change between Ul01B-7
and the voltage divider network for diode
biasing.

When the input signal to Ul01B-6 is of
a magnitude such that the amplifier output
at Ul01B-7 does not exceed 4 volts P-P, the
amplifier provides a nominal 20 dB gain.
When the audio signal level at Ul101B-7 ex-
ceeds 4 volts PP, diodes D101 and D102 con-
duct on the positive and negative half
cycles providing 1007 negative feedback to
reduce the amplifier gain to 1. This limits
the audio amplitude at ULO01B-7 to 5 volts
PP.

Resistors R102, R103 and R104 and C1l04
comprise the audio pre-emphasis network
that enhances the signal to noise ratio.
R104 and Cl04 control the pre-emphasis
curve below limiting. R103 and Cl04 con-
trol the cut-off point for high frequency
pre-emphasis. As high frequencies are
attenuated, the gain of Ul0l is increased.

Audio from the microphone is coupled
to the audio processor through C904 and
R903 on the interconnect board to the in-
put of operational amplifier U101B-6.

The amplified output of Ul01B is
coupled through audio MOD ADJ control R116,
Cl06, R112 and R113 to a second operational
amplifier U101A. Audio MOD ADJ control
R116 is set for a deviation of 4.5 kHz in
single frequency transmitters. In multi-
frequency transmitters R116 is set full
clockwise.

Deviation is then adjusted indivi-
dually for each channel using MOD adjust
potentiometers R956-R961 on the multi-
frequency board.

CIRCUIT ANALYSIS ’

The Channel Guard tone input is applied
to Ul0lA-6 through P101-2 and R113 to P102-5.
The CG tone is then combined with the micro-
phone audio. Ul0lA provides a signal gain
of approximately 4 dB.

A post limiter filter consisting of
U101A, R112-R114, C108 and C1l09 provide
12 dB per octave roll-off. R109 and Clll
provide an additional 6 dB per octave roll-
off for a total of 18 dB.

SERVICE NOTE

R112-R114 are 17 resistors. This
tolerance must be maintained to assure
proper operation of the post limiter
filter. Use exact replacements.

The output of the post limiter filter
is coupled through C1l10 to the temperature
compensated transmitter oscillator Q151, or
through P101-4 to the multi-frequency board.

TRANSMIT OSCILLATOR

The output of the audio processor is
coupled to transmit oscillator Q151 through
R154 and C153. A temperature compensating
network consisting of R151, R152, R153,
R160, D152 and Cl51 maintains oscillator
frequency over a temperature range of -30°C
to +60°C. The temperature compensating DC
voltage and audio is applied to FM modulator
D151 through R154. The modulator varactor
D151 varies the transmit frequency at the
audio rate applied from the audio processor.

Q151, Y151 and associated circuitry
comprise a Colpitts oscillator which gene-
rates the third subharmonic of the RF
carrier frequency. The Transmit oscillator
frequency is adjusted to the assigned oper-
ating frequency by L151. A tuned circuit,
L153, C157 and C158, selects the 3rd har-
monic of the crystal frequency which is
coupled through C201 to amplifier Q201.

EXCITER AMPLIFIERS

The output of amplifier Q201 is coupled
to tripler Q202 through two tuned circuits,
L203 and L204, and can be monitored at TP201.
The voltage at TP201 is typically 0.2 VDC.

The output of tripler Q202 is coupled
through two tuned circuits (L208 and C213,
L209 and C215) and coupling capacitors C214
and C216 to the base of amplifier Q203.
C213 and C215 are tuned to the operating
frequency. The output of Q202 can be moni-
tored at TP202 and typically is 0.65 VDC.
The exciter output is taken from the col-
lector of Q203 and coupled to the base of a
class C amplifier Q204 through an impedance
matching network, a 50 ohm microstrip W201



and a second impedance matching network.

The exciter output is a nominal 100 milli-
watts. The first impedance matching network
consisting of L211, L212, C219 and C221
through C225 matches the collector impedance
of Q203 to microstrip W20l. The second im-
pedance matching network consisting of C230-
€232 and L216 and L217 matches the 50 ohm
microstrip to the base of amplifier Q204.
The RF input to Q204 can be monitored at
TP204 and typically is 0.5 volts using the
Tx RF Detector proge. TP204 may also be
used to monitor the transmitter operating
frequency. The output of amplifier Q203 can
be monitored at TP203 and is typically 0.6
VDC. €221 and C223 are tuned to the oper-
ating frequency. The output is taken from
the collector of Q204 and coupled through
an impedance matching network consisting of
1219-L222 and C234-C237 to the base of PA
driver Q205.

POWER AMPLIFIER

The three stage power amplifier consists
of Amplifier Q204, driver Q205 and power
amplifier Q206 and associated circuitry.
Collector voltage for driver Q205 is applied
from A+ through power control transistor
Q207 and 2201. The collector voltage for
Q205 is a result of the output power setting
and voltage variations at any given time.

The output of driver Q205 is coupled to the
base of Power Amplifier Q206 through an im-
pedance matching network consisting of C241-
C243, L225-L227, The output of the power
amplifier is coupled to the antenna through
a low pass filter and antenna Tx/Rx relay
K601l. The output of the power amplifier is 5
watts for Transmit/Receive board 19D430934G2
and 20 watts for 19D430934Gl. Collector
voltage for Q206 is provided from A+ through
7Z102. 1In the 5 Watt PA, Q206 and associated
circuitry are removed. L234 is added.

POWER ADJUST CIRCUIT

The power adjust circuit allows the
output power to be set over a 3:1 range from
rated to 1/3 of rated output power. The
power adjustment is attained by controlling
the DC collector voltage to driver Q205
through pass transistor Q207. The pass
transistor is controlled by a feedback loop
consisting -of Q208-Q210. The power is set
by potentiometer R215.

A change in output power is sensed by
D201 causing the base voltage of Q210 to
change accordingly. For example, if the
output power increases, the base of Q210
goes more positive, causing it to increase
conduction which lowers its collector volt-
age. Q210 controls Q209, therefore as Q210
increases conduction Q209 decreases conduc-
tion and raises the voltage applied to the
base of Q208. The conduction of Q208

CIRCUIT ANALYSIS

LBI30864

decreases accordingly, lowering the base
voltage of pass transistor Q207. The re-
sulting decrease in conduction of Q207
lowers the collector voltage of driver Q205,
thereby lowering the output power in pro-
portion to the excessive power originally
sensed by the base circuit of Q210.

MULTI-FREQUENCY BOARDS

A multi-frequency board is required
when a radio is equipped with more than one
channel. A four frequency board has space
to accommodate up to 4 transmit and 4 re-
ceive oscillators and the channel selector
switch.

In those applications where 2 transmit
and 1 receive channel are used, the two
transmit oscillators are located on the
multi-frequency board and the receive oscil-
lator is located on the transmit/receive
board as in single frequency radios. Like-
wise, the six frequency board can accommo-
date up to six transmit and receive oscil-
lators. Both boards contain circuitry for
remote channel selection which may be used
in station applications.

In addition to the Tx Rx oscillators
the multi-frequency board contains two
buffer amplifiers to drive the transmitter
and receiver multipliers. Q927 serves as
the common buffer amplifier for the trans-
mitter oscillators and Q967 serves as the
common buffer amplifier for the receiver
oscillators.

NOTE

A ground lead through J910-6 is con-
nected to chassis ground through a fus-
able printed wiring path which will
open in case the ground wire is acci-
dently connected to A+. Should this
occur, the board can be repaired by
soldering a jumper wire from J910-6 to
the anode (A-) of diode D901.

TRANSMIT/RECEIVE . OSCILLATORS

Except for component designations the
transmit and receive oscillators are identi-
cal to that described in the transmitter/
receiver sections above. In addition, a
buffer stage (Q927 transmit and Q967 re-
ceive) is provided between the oscillator
and tripler stages.

The output of transmitter buffer Q927
is connected to tripler L153 by a jumper
from P921 on the multi-frequency board to
J151 on the Transmit/Receive board. Like-
wise the output of receive oscillator Q967
is connected through P961 to tripler L303
through J301 on the transmit/receive board.
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In multi-frequency applications the
transmit and receive oscillators on the
transmit/receive board are disabled - only
the oscillators on the multi-frequency
board are active. The single frequency
transmit ‘oscillator is disabled by removing
R157; the receive oscillator is disabled by
removing R309. Both resistors are located
on the transmit/receive board.

MODULATION LEVEL ADJUSTMENT

The audio modulation level is indivi-
dually set for each channel. Audio from
the audio processor is superimposed on the
temperature compensation bus and applied to
each modulator. The modulator deviation is
set by R956 through R961 respectively.

CHANNEL SELECTION

Channel selection is accomplished using
the Channel Selector switch S901 and con-
trol transistor Q901. Q901 controls the
application of A- to the transmit and re-
ceive oscillator through $S901. 1In non-
remote applications Q901 is on continuously,
allowing channel selector by the Channel
Selector switch.

RECEIVER

Century II receivers are dual con-
version, superheterodyne FM receivers de-
signed for one through six frequency oper-
ation in the 420-470 MHz frequency range.
A regulated 8.5 volts is used for all re-
ceiver stages except for the audio PA IC,
which operates from the A+ supply.

The receiver is a double conversion
superheterodyne using intermediate fre-
quencies of 21.4 MHz and 455 kHz. Adjacent
channel selectivity is obtained by using
two bandpass filters: 21.4 MHz crystal
filter and a 455 kHz ceramic filter.

All of the receiver circuitry is
mounted on the transmitter/receiver (Tx/Rx)
board. The receiver consists of:

® Receiver Front End

® 21.4 MHz 1lst IF circuitry

e 1lst and 2nd Oscillators

e 455 kHz 2nd IF circuitry with FM
Detector

e Audio PA Circuit

e Squelch Circuit

CIRCUIT ANALYSIS

RECEIVER FRONT END oy

An RF signal from the antenna is coupled
through antenna relay K601 and two helical
resonators (L401 and L402) to the base of RF
amplifier Q401. The output of Q401 is coupled
through three more helical resonators con-
sisting of L405-L407 to the gate of lst Mixer
Q402. The front end selectivity is provided
by the five helical resonators.

OSCILLATOR & MULTIPLIER

In single frequency radios, Q301, Y301
and associated circuitry make up a Colpitts
oscillator. The frequency is controlled by
a third mode crystal operated at one ninth
of the required output frequency. Voltage-
variable capacitor D301, L301 and Y301 are
connected in series to provide compensation
capability. A compensated voltage from the
transmitter audio processor is applied to
D301 for greater stability. L301 is ad-
justable to set the oscillator frequency.
R305 is in parallel with Y301l to insure
operation on the third overtone of the crys-
tal.

The output of Q301 is coupled through
C308 to the emitter of buffer Q302. The
output of Q302 is tuned to the third harmonic
of the crystal oscillator frequency and
coupled to the base of tripler Q303 by two
tuned circuits consisting of L303-C307 and
L305-C310-C311. The output of tripler Q303
is coupled to the source input of mixer Q402
through two helical resonators consisting of
L307 and L308 and coupling capacitors C316
and C414. 1L307 and L308 are tuned to the
operating frequency minus 21.4 MHz in the
450-470 MHz band (+21.4 MHz in the 420-450
MHz band) which is the ninth multiple of the
crystal frequency.

The DC level of the oscillator/
multiplier chain can be monitored at TP301.
The meter reading at this point is typically
0.8 VDC. The RF frequency from the
oscillator/multiplier chain and input level
to the mixer can be measured at TP401. The
meter reading at TP401 is typically 1-3 volts
as measured using the Rx RF Detector Probe.

For multi-frequency applications, R309
in the collector circuit of Q302 is removed
to disconnect the oscillator circuit on the
Tx/Rx board. The output from the multi-
frequency oscillator board connects to J301
on the Tx/Rx board.

1ST MIXER

The 1lst mixer uses a FET (Q402) as the
active device. The FET mixer provides a
high input impedance, high power gain and an
output relatively free of harmonics (low in
intermodulation products).



CIRCUIT ANALYSIS

In the mixer stage, RF from the tuned
circuits is applied to the gate of the mixer.
Injection voltage from the oscillator and
multiplier stages is applied to the source
of the mixer. The 21.4 MHz mixer 1lst IF
output signal is coupled from the drain of
Q402 through an impedance matching network
(L410 and C410-C413) to crystal filter Z501.

The highly-selective crystal filter
provides the first portion of the receiver
IF selectivity. The output of the filter
is coupled through impedance-matching net-
work L501 to the lst IF amplifier.

1ST & 2ND IF & DETECTOR STAGES

lst IF Amplifier Q501 is a dual-gate
MOSFET. The filter output is applied to
Gate 1 of the amplifier, and the output is
taken from the drain. The biasing on Gate 2
and the drain load determines the gain of
the stage. The amplifier provides approxi-
mately 20 dB of IF gain. The output of
Q501 is coupled through an impedance match-
ing network (L502) that matches the ampli-
fier output to the input of IC U501.

U501 and associated circuitry consists
of the 2nd oscillator, mixer and 2nd IF
amplifier. The crystal for the oscillator
is Y501, and the oscillator operates at
20.945 MHz for low side injection (21.855
for high side injection). This frequency
is mixed with the 21.4 MHz input. The out-
put of the mixer is limited by D501 and D502.
L503 is tuned for the 455 kHz 2nd IF fre-
quency.

The output of U501 is coupled through
ceramic filter Z502 which provides the 455
kHz selectivity, and applied to U502. Test
Point TP501 is used in aligning the receiver,
and can be used to check the output of U501.

U502 and associated circuitry consists
. of a 455 kHz limiter, a quadrature type FM
detector and an audio pre-amplifier. L504
is the quadrature detector coil. Audio
Level potentiometer R521 is used to set the
audio output level to the audio amplifier.

AUDIO AND SQUELCH CIRCUITS
Audio

In radios without Channel Guard, audio
(VOL/SQ HI) is coupled through P903-3 to the
interconnect board and then back to P903-7.
The audio passes through the de-emphasis net-
work (R902 on the interconnect board, R629,
C607 and C608) to Volume Control R630. In
radios with Channel Guard, audio is applied
to the Channel Guard tone reject filter
through P903-3 and back to the de-emphasis
network through P903-7.
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The audio amplifier IC (U601) drives
the speaker at the desired audio level (up
to three watts). The feedback loop con-
taining R633, R634 and C610 determines the
amplifiers closed loop gain. R631 and C612
provide the high audio frequency roll-off
above 6 kHz.

The audio amplifier €an be muted by-a ' =
(Q605) which uses different logic inputs.
These inputs are 8.5V Tx, Squelch Cancel or
a squelch signal. In Channel Guard appli-
cations, the Rx MUTE function from the
Channel Guard board is applied through
P903-4. . o e

Squelch

The squelch circuit operates on the
noise components contained in the FM de-
tector output. The output of U502 is ap-

plied to frequency selective noise amplifier, . . .

Q601 that has a resonant circuit (L601, R60%
and C602) as the collector load.
is noise in a band around 7 kHz.

The noise output is coupled through
Squelch: control R607 to expander amplifier:
Q602 which improves the level discrimination
characteristics of the circuit. The output
of Q602 is applied to a passive voltage
doubler: circuit (D603 and D604). This cir-
cuit has a high source impedance. and pro--. .-
vides the function of an average value recti-

fier.

Following the voltage doubler is a
Schmidt’ Trigger (Q603 and Q604). The Schmidt
Trigger provides the necessary hysteresis

and a well-defined output signal for Rx mute..s

gate Q605. o

With no RF signal present, the detected
noise at the voltage doubler output turns
on Q603, turning off Q604. This causes Q605
to turn on, applying +1.4 volts to pin 2 of
audio amplifier U601. This voltage turns
off U601 and mutes the receiver.

When an RF signal is received, the noise
at the output of Q601 decreases and drive
to Q603.is removed. This turns off Q603
and allows Q604 to turn on. With Q604
turned on, RX mute gate Q605 turns off. This
turns on U601 so that audio is heard at the
speaker,

The squelch sensitivity is adjusted by
R607 in the base circuit of expander ampli-
fier Q602. cri e o
PO A |

Pressing in the SQUELCH Cancel push-
button on the front of the radio grounds
the base of Q601 and disables the squelch
function.

The output -
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POWER DISTRIBUTION

The battery voltage (A+) connects to
the radio through J910-1 and J910-11 at the
rear system connector to the interconnect
board. ' Both inputs are connected to reverse
polarity protection diodes D901 and D902.
The ground lead comes through the same con-
nector and is connected to chassis ground
through a fusable printed wiring path which
will open in case the ground wire is acci-
dently connected to A+.

One battery input goes directly from
the interconnect board through a feed-
through capacitor in FL907 to the trans-
mitter PA stages. The other input feeds
through P903 to the main board for two func-
tions. One branch for the audio amplifier
passes through an RC-ripple filter (R638,
and C618) and one of the sections of POWER
On/Off switch S602. The other section of
the POWER On/Off switch controls the A+ to

CIRCUIT ANALYSIS
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voltage regulator U602. The regulator out-
put is fixed at 8.5V by means of a selected
resistor (R636). Refer to the Receiver
Schematic Diagram for selection instructions.

Regulated 8.5 Volts is switched to
either the receiver or the transmitter by
the antenna relay. The antenna relay is
also powered by the 8.5 Volt regulated
supply. The non-latching relay is operated
by the PTT switch on the microphone, com-
pleting the path to A-.

The squelch circuit, the modulation
processor and parts of the IF amplifier
U502 are supplied directly from the contin-
uous 8.5V supply.

The receiver front-end, the receiver
oscillator, the 21.4 MHz IF stages and the
second oscillator are supplied from 8.5V
Rx. The transmitter oscillator and the ex-
citer are supplied from 8.5V Tx.

MAINTENANCE

PREVENTIVE MAINTENANCE

To insure high operating efficiency and to prevent mechanical and electrical failures
from interrupting system operations, routine checks should be made of all mechanical and

electrical parts at regular intervals.

This preventive maintenance should include the

checks as listed in the table of Maintenance Checks.

MAINTENANCE CHECKS

INTERVAL

6 As
Months [Required

ation.

impedance.
nator noise problems.

CONNECTIONS - Ground connections and connections to the voltage source X
should be periodically checked for tightness.
to the power source will cause excessive voltage drops and faulty oper-
When ground connections are not made directly to the battery, the
connection from the battery to vehicle chassis must be checked for low

A high impedance may cause excessive voltage drop and alter-

Loose or poor connections

operating limits.
rapidly.
for batteries in continuous operation.
excessive noise or faulty operation.

ELECTRICAL SYSTEM - Check the voltage regulator and alternator or genera- X
tor periodically to keep the electrical system within safe and economical
Over-voltage is indicated when the battery loses water
Usage of 1 or 2 ounces of water per cell per week is acceptable
A weak battery will often cause

MECHANICAL INSPECTION - Since mobile units are subject to constant shock X
and vibration, check for loose plugs, nuts, screws and parts to make sure

that nothing is working loose.
ANTENNA - _f%
and free from dirt or corrosion.

result.

e antenna, antenna base and all contacts should be kept clean X
If the antenna or its base should be
come coated or poorly grounded, loss of radiation and a weak signal will

ALIGNMENT - The transmitter and receiver meter readings should be checked X
periodically, and the alignment "touched up" when necessary.

the applicable ALIGNMENT PROCEDURE and troubleshooting sheet for typical

Refer to

by FCC or other authority.

ear thereafter.

voltage readings.

FREQUENCY CHECK - Check transmitter frequency and deviation as required X
Normally, these checks are made when the
unit is first put into operation, after the first six months and once a
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DISASSEMBLY

e To service the transmitter/receiver
(Tx-Rx) board, remove the three
screws securing the bottom cover at
the rear of the radio. Then slide
the cover out from under the edge
of the front control panel and lift
off.

e To service the interconnect/
multi-frequency board, remove the
two screws at the rear of the radio
and slide the cover out from the
edge of the front control panel and
1lift off. '

e To remove the Tx-Rx board:
1. Remove the top and bottom covers.

2. Remove the four screws securing
the front panel to the "H"
frame. Disconnect the speaker
plug and remove the front panel.

3. Remove the six screws securing
the RF shield.

4. Remove the two screws in PA
transistor Q206.

5. Turn the radio over and remove
the hex screw post and washer
from the stud of Driver tran-

- sistor Q205.

6. Remove the 7 screws securing
the Tx-Rx board and carefully
1ift up the board off of the
interconnections pins.

e To remove the interconnect/

multi-frequency board:
1. Remove the top cover.

2. In multi-frequency units, remove
the five screws securing the RF

MAINTENANCE

e
3. Remove the five screws securing
the board and carefully 1lift the
board up to. disconnect the inter-
connection pins.

DRIVER AND PA TRANSISTOR REPLACEMENT (Q205,
Q206)

WARNING

The stud mounted RF Power Transistors
used in the transmitter contain Ber-
yllium Oxide, a TOXIC substance. If
the ceramic or other encapsulation is
opened, crushed, broken or abraded,
the dust may be hazardous if inhaled.
Use care in replacing transistors of
this type.

To replace PA RF transistors Q205 and
Q206:

1. Remove Tx/Rx board.

2. Unsolder one lead at a time with a
50 watt soldering iron. Use a
scribe or X-acto® knife to hold the
lead away from the printed circuit
board until the solder cools.

3. Lift out the transistor, and remove
the old solder from the printed
circuit board with a de-soldering
tool such as a SOLDA PULLT®. Spe-
cial care should be taken to pre-
vent damage to the printed circuit
board runs because part of the
matching network is included in
the base and collector runs.

4., Trim the new transistor leads (if
required) to the lead length of the
removed transistor. The letter "C"
on the top of the transistor also
indicates the collector (See Fig-
ures 3 and 4 for transistor lead

shield. identification).
COLLECTOR
‘
PRINTED TRANSISTOR
WIRE BOARD

EMITTER J— EMITTER
(2 )
[\ /

TRANSISTOR)
MOUNTING
HOLE  BASE

RC-2309

10

SOLDER LENGTH
LEAD
SPACER

(] 1
-~

INSULATOR\

MOUNTING SHELF

HOLD DOWN NUT &
SPRING WASHER

RC-2962

Figure 3 - Q205 Lead Identification
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E C E (RC-2937A)

Figure 4 - Q206 Lead Identification

5. Apply a coat of silicon grease be-
tween the mounting surfaces of the
spacer and to both sides of the
insulator of Q205 and between the
mounting surfaces of Q206 and the
heat sink. Place the transistor
in the mounting hole. Align the
leads as shown on the Outline
Diagram. Then hold the body of
the transistor and replace the
transistor mounting hardware, using
moderate torque of 0.678 Newton
meters (N.m) or 6 inch pounds) for
No. 4 screw size or 0.9 N.m (8 inch
pounds) for 8-32 nut. A torque
wrench must be used for this ad-
justment since transistor damage
can result if too little or too
much torque is used.

6. Solder the leads to the printed
circuit pattern. Start at the
inner edge of mounting hole and
solder the remaining length of
transistor lead to the board. Use
care not to use excessive heat that
causes the printed wire board runs
to 1lift up from the board. Check
for shorts and solder bridges.

CAUTION

Failure to solder the transistor leads
as directed may result in the genera-
tion of RF loops that could damage the
transistor or may cause low power out-
put.

7. Replace Tx/Rx board and reassemble
radio.

REMOVING IC'S

Removing IC's (and all other soldered-
in components) can be easily accomplished
by using a de-soldering tool such as a
SOLDA PULLT® or equivalent. To remove an
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IC, heat each lead separately on the solder
side and remove the old solder with the de-
soldering tool.

An alternate method is to use a special
soldering tip that heats all of the pins
simultaneously.

TEST AND TROUBLESHOOTING PROCEDURES

Maintenance of your Century II radio
is facilitated by use of the Troubleshooting
Flow Charts and servicing techniques unique
to this radio. The Troubleshooting Chart
is designed to lead you rapidly to the de-
fective component or circuit. Typical volt-
age readings are provided on the Schematic
Diagram for your reference when trouble-
shooting.

Troubleshooting charts are provided for
most major problems that might arise in the
Transmitter/Receiver section of the radio.
Refer to Figure 6 when servicing the trans-
mitter and to Figure 7 when servicing the
receiver.

SERVICING TECHNIQUES

The high density plug-in design of the
modular radio lends itself well to rapid
isolation of malfunctions in the voltage and
signal paths. Due to the modular construc-
tion of the radio i.e., Tx/Rx board, inter-
connect/multi-frequency board, Channel Guard
board etc., a majority of the signals and
voltages go through the connectors on the
interconnect/multi-frequency board.

To isolate a signal or voltage path to
determine loading effects, locate short cir-
cuits, etc. carefully insert an insulator
(plastic wand, toothpick) between the appro-
priate pins of the related molex connector
to create an open circuit. Signals paths
that may be isolated include: GC Tone,
Volume SQ HI, filtered volume squelch HI
PTT, Rx MUTE, CG DISABLE, SPKR HI and Tx/Rx
oscillator compensation voltage on multi-
frequency radios.

TEST POINTS

RF Detector probes for the transmitter
and receiver section are available for
alignment purposes and to monitor the ex-
citer output at TP204, 1lst receiver injec-
tion at TP40l1 and the 2nd IF at TP501. An
RF signal probe also is available to moni-
tor the transmitter frequency.

Seven test points are provided at criti-
cal circuit locations to monitor operation.

They are as follows:

11
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TRANSMITTER RECEIVER
TP201 Transmitter Oscillator/Exciter TP301 Tripler Output - Q303
Anpl-l TP401  Receiver lst oscillator injec-
TP202 Tripler tion
TP203  Exciter Ampl-2 TP501 455 kHz IF

TP204  Exciter RF Input to Ampl-3

CAUTION

Before bench testing the radio, be sure of the output voltage characteristics of your
bench power supply.

To protect the transmitter power output transistors from possible instant destruction,
the following input voltages must not be exceeded:

Transmitter unkeyed: 20 Volts
Transmitter keyed (50 ohm resistive load): 18 Volts
Transmitter keyed (no load or non-resistive load): 15.5 Volts

These voltages are specified at the normal vehicle battery terminals of the radio and
take the voltage drop of standard cables into account. The voltage limits shown for a
non-optimum load is for "worst case" conditions. For antenna mismatches likely to be en-
countered in practice, the actual limit will approach the 18 Volt figure.

Routine transmitter tests should be performed at EIA Standard Test Voltages (13.8 VDC
for loads of 0 to 6 amperes: Input voltages must not exceed the limits shown, even for
transient peaks of short duration.

Many commonly used bench power supplies cannot meet these requirements for load regu-
lation and transient voltage suppression. Bench supplies which employ "brute force'"

regulation and filtering may be usable when operated in parallel with a 12 Volt auto-
motive storage battery.

GENERAL ELECTRIC COMPANY « MOBILE COMMUNICATIONS DIVISION
WORLD HEADQUARTERS ¢ LYNCHBURG, VIRGINIA 24502 U.S.A.

GENERAL @D ELECTRIC

12 * Trademark of General Electric Company US.A.
Printed in US.A.
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TEST EQUIPMENT
1. Audio Oscillator
2. Deviation Monitor
3. Voltmeter

Wattmeter, 50 ohm

4
5. Frequency Counter
6

RF Detector Probe (Transmitter)

7. RF Detector Probe (Receiver)

8. RF Signal Probe

OSCILLATOR FREQUENCY ADJUSTMENT

First, check the frequency to deter-
mine if any adjustment is required. The
frequency should be set using a frequency
meter or counter with an absolute accuracy
that is 5 to 10 times better than the
tolerance to be maintained at room tempera-
ture. The oscillator should be reset only
when the frequency error is greater than
+5 PPM at room temperature.

When setting the transmitter oscil-
lator frequency, adjust L151 (single fre-
quency unit) or L921-L926 (multi-frequency
units) to the assigned operating frequency.

To set the frequency of the receiver
1st injection oscillator, connect the RF
signal probe to TP401 and adjust L301 for
the assigned receiver frequency -21.4 MHz
(low side injection) or +21.4 MHz (high
side injection).

MODULATION LEVEL ADJUSTMENT

CAUTION

DO NOT remove microphone from hanger
or place CG Mon switch to MON posi-
tion when making this adjustment.
DAMAGE to equipment will result.

A Channel Guard Encode Disable cir-
cuit has been incorporated as a maintenance
aid to allow the service technician to make
transmitter distortion and modulation checks
without removing the cover from the radio.
To disable the CG Encode circuit apply a
positive voltage (+8.5 to 14.0 VDC) to molex
connector J910-5. (This can easily be ac-
complished by temporarily connecting a
jumper between P910-5 and P910-11 on rear
of radio.)

MOD ADJUST Control R116 has been ad-
justed to the proper setting before ship-
ment and normally does not require read-
justment. This setting permits approxi-
mately 75% modulation for the average voice
level.

TRANSMITTER ALIGNMENT
14

NOTE

The Channel Guard modulation level ad-
justment should be repeated each time
the tone frequency is changed.

PROCEDURE

1.

Connect the audio oscillator and the
AC voltmeter across audio input
terminals J911-4 (Hi) and J911-3
(Lo) on the interconnect/multi-
frequency board.

Adjust the audio oscillator for 1
Volt RMS at 1000 Hz.

DEVIATION ADJUSTMENT

1.

For single frequency transmitters
without Channel Guard, set MOD AD-
JUST R116 for a 4.5 kHz swing with
the deviation polarity which gives
the highest reading as indicated on
the deviation monitor.

For multi-frequency transmitter set
R956-R961 to maximum then adjust R116
for 5.0 kHz deviation on channel
with lowest deviation. Now, step
through each channel and adjust R956-
R951 to produce 4.5 kHz deviation on
each channel.

If the deviation reading plus (+) or
minus
recheck Step 1 as shown in the Trans-
mitter Alignment Chart.

NOTE

(-) differs more than 0.5 kHz,

3.

For single frequency transmitters
with Channel Guard, set CHANNEL
GUARD MOD ADJUST R1015 for zero tone
deviation. Next, with the 1 Volt
signal at 1000 Hz applied, set MOD
ADJUST R116 for 3.75 kHz deviation.
Then remove the signal from the
audio oscillator and set Channel
Guard MOD ADJUST R1015 for 0.75 kHz
tone deviation.

For multi-frequency transmitters,

set the deviation as described above
for each channel. Refer to multi-
frequency diagram for MOD ADJUST con-
trol designations. Refer to the
Outline Diagram for control location.

AUDIO CHECKS

TEST EQUIPMENT REQUIRED

Audio Oscillator
AC Voltmeter
Oscilloscope

Deviation Monitor

PROCEDURE

Issue 1

AUDIO AC VOLTAGES

1. Connect audio oscillator output across J911-4 (Mic Hi) and J911-3 (Mic Lo).

U101-7 C110 (+)
HORIZONTAL 200 U SEC/DIV 200 U SEC/DIV

SCOPE

SETTING VERTICAL 2 VOLTS/DIV 2 VOLTS/DIV

SET AUDIO OSCILLATOR
AT 1000 Hz WITH OUTPUT

OF 1.0 VRMS. R116 AD-
JUSTED FOR 4.5 kHz DE-
VIATION.

NOTE: AN RMS OR PEAK

READING VOLT METER WILL
READ 1/2 TO 1/3 OF PEAK-
TO-PEAK READINGS.

AUDIO SENSITIVITY

1. Connect audio oscillator output across J911-4 Ad-

just output for 1000 Hz at 1.0 VRMS.

(Mic Hi) and J911-3 (Mic Lo).

N

Reduce generator output until deviation falls to 3.0 kHz for radios without Chan-
nel Guard or to 2.25 kHz for radios with Channel Guard. Voltage should be less
than 120 millivolts.
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TRANSMITTER ALIGNMENT

TEST EQUIPMENT

transmitter must be aligned to the
center frequency. These limits can
be extended to 10.5 MHz with 1 dB
degradation. If a center frequency
is available on an existing chan-

1. 50 ohm Wattmeter nel, use it. If not,-a center fre-
quency crystal must be installed to
2. Tx RF Detector Probe (19C330130G1) properly align the transmitter.
3. RF Signal Probe 2. For a large change in frequency or
4. DC Probe a badly misaligned transmitter,
preset all slugs to the top of the
5. Voltmeter coil form, and all variable capaci-
6. Power Supply 13.8V Regulated tors for minimum capacitance (open).
7. Audio Signal Generator 3. Set power adjust control RZ15 to
minimum - fully counterclockwise.
4. All adjustments are made with trans-
PRELIMINARY CHECK AND ADJUSTMENTS mitter keyed. Unkey the trans-
NOTE mitter between steps to avoid over-
heating.
Refer to photographs to locate CON- 5. The DC Probe and voltmeter set on
TROLS, TEST POINTS and CRYSTALS. the 1 Volt DC scale is used to
monitor TP201 - TP203 when aligning
the transmitter. The Transmit RF
1. Place crystal for single frequency Detector probe connected to a VOM
units on Transmitter/Receiver board. ‘ is-used to monitor TP204.
For multi-frequency units, all 6. Transmit Frequency is set by L151

transmitter crystals are installed
on the multi-frequency board. In
multi-frequency transmitters with
a Channel spacing greater than

2.75 MHz but less than 5.5 MHz, the

ALIGNMENT PROCEDURE

with the RF Signal Probe connected
to TP204 and a frequency counter.
See Step 6.

LBI30864

50 OHM

FREQUENCY
COUNTER/
POWER
METER
SPEAKER HI
J910-3 J910-10
AUDIO
OSCILLATOR Joll-4 | CENTURY O DIRECTIONAL
1000 Hz RADIO COUPLER
1.0 VRMS (MIC HI) ,
J9I0-6 J9I0- 4910~
-
13.8 VDC
POWER.
SUPPLY
REGULATED
13.8 VDC

LOAD

RC-3772

STEP | TEST POINT | TUNING CONTROL PROCEDURE

1. TP201 L151, L153, Tune L151 then L153 for peak meter reading. Then tune

L203 L203 for a dip. In multi-frequency units tune L921-
L926 for max. meter reading. :

2. TP202 L204, L151, Tune L204 for maximum meter feading. Repeak L203, L153
L153, L203- and L151. Tune C213 for-a dip in meter reading.
C213 : : - <

3. TP203 c215, C213, Tune C215 for maximum meter reading. Repeak C213 and
Lz204, C221 L204. Tune C221 for a dip in meter reading.

4. TP204 c221, C223 Tune C221 and C223 for maximum meter reading.

5. WATTMETER | R215 Set R215 for maximum power output. Repeak all adjust-
ments and then adjust R215 for rated output power.

6. TP204 L151 Connect RF signal probe to TP204 and set L151 for as-
signed operating frequency (L921-L926 in multi-
frequency radios). Repeak all adjustments..

7. | WATTMETER | R215 If necessary, readjust R215 for rated power output.

TRANSMITTER QUICK CHECKS
PROBABLE DEFECTIVE STAGE
TYPICAL HIGH METER LOW METER ZERO
TEST POINT PROBE METER READING READING READING METER READING
TP201 DC 0.15 Volts Q201 Q151, Q201 Q201, Q151
Q202, Y151

TP202 DC 0.45 Volts Q202 Q203, Q202 Q203
TP203 DC 0.35 Volts Q203 Q202, Q203 Q203
TP204 Tx RF 0.25 Volts Q203 Q203

DET

Probe

Figure 6 - Test Equipment Set Up

Issue 1
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RECEIVER ALIGNMENT

EQUIPMENT REQUIRED

(= N B S
e e e e

NOTE

RF Signal Generator (420-470 MHz)
DC Voltmeter
AC Voltmeter
Receiver RF Detector Probe
RF Signal Probe

Power Supply 13.8V Regulated

crystal (Y301) is located on the
Transmitter/Receiver board. In
multi-frequency radios all crystals
for the 1st mixer injection oscil-
lator are located on the multi-
frequency board.

2. In multi-frequency receivers with
a channel spacing greater than 1
MHz and less than 3 MHz, the re-
ceiver must be tuned to the center
frequency. These limits can be ex-
tended to 3.0 MHz with 3 dB de-
gradation. If a center frequency
is available on an existing chan-
nel, use it. If not, a center

Refer to photographs to locate CON-
TROLS, TEST POINTS and CRYSTALS.

to properly align the receiver.

3. Disable Channel Guard by removing
microphone from hookswitch or by

PRELIMINARY CHECKS

connecting ground to J910-5.

1. Verify all crystals are in place.
In single frequency radios the

ALIGNMENT PROCEDURE

METERING

STEP| TEST POINT

PROBE

TUNING
CONTROLS(s)

PROCEDURE

1ST

OSCILLATOR MULTIPLIER

1. TP301

TP301
TP401

a.|  TPaon

5. TP401

6. TP301

DC Probe

DC Probe

Rx RF
Detector

Rx Rf
Detector

RF Signal

DC Probe

L301

L303, L305

€314, L307,
L308

€314, L307,
L308

L301

L303, L305
vl o«

With voltmeter on lowest range adjust L301 for maximum meter
reading (In Multi-Frequency units L961-L966 for channels 1-6).

NOTE

If no meter indication is observed at TP301, connect
positive lead of RF Detector probe (red dot) to J301
using a short piece of DA jumper wire (AWG #18 or
smaller - 1.024 mm). Adjust L301 for maximum meter
reading then reconnect DC Probe to TP301.

Alternately adjust L303 and L305 for maximum meter reading.

Set C314 to mid position then alternately adjust L307 and L308
for maximum meter reading.

Adjust C314 for maximum meter reading, then continue repeaking
L307, L308 and C314 until no further increase is noted. Meter
reading must be greater than 1.0 volts.

Connect a FREQUENCY COUNTER to TP401 using RF Signal Probe.
Adjust L301 (Single Frequency Units) or L961-L966 (Multi-
Frequency Units) for channel operating frequency minus 21.4
MHz (For radios using high side injection set frequency con-
trols to Rx operating frequency +21.4 MHz).

NOTE

It may be necessary to monitor TP301 with DC Probe
and individually peak L961-L966 before setting fre-
quency. If a peak cannot be obtained disconnect
probe from TP301 and connect Rx RF Detector Probe to
J301 using a short piece of solid hook up wire.
Individually peak L961-L966. Set frequency for each
channel as directed in Step 5.

Alternately adjust L303, and L305 for maximum meter reading.

RECEIVER ALIGNMENT PROCEDURES
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frequency crystal must be installed

STEP

METERING
TEST POINT

PROBE

TUNING
CONTROL(S)

PROCEDURE

IF ALIGNMENT

TP401,
TP501

Same as
Step 5

RF Signal
RF DETECTOR

Same as
Step 5

L503

L502, L501,
L410

Connect RF signal generator to TP401 using RF Signal Probe.
Connect RF DETECTOR Probe and VOM to TP501. Use 0.5 or 1.0 V
scale. Set RF signal generator output to channel frequency at
the minimum level sufficient to provide a mid scale meter indi-
cation. Adjust L503 for maximum indication.

Reduce the output of the signal generator as required to keep
the detected RF level within the 0.5 to 1.0 volt range. Adjust
L502, L5017 and L410 respectively for maximum indication on
meter. Alternately adjust L410 and L501 to obtain maximum
meter reading. Disconnect RF Signal Generator from TP401.

FRONT END ALIGNMENT

1.

12.

TP501

TP501

TP501

TP501

TP501

Rx RF
DETECTOR

Rx RF
DETECTOR

Rx RF
DETECTOR

Rx RF
DETECTOR

Rx RF
DETECTOR

L405, L406,
L407

L402, L401

L308

L405, L410,
L407, L402

Connect signal generator to Antenna input jack J601.
RF Detector Probe is connected to TP501 and VOM.
generator to RF channel frequency or to center frequency.
Jjust output level of signal generator for a VOM reading be-
tween 0.5 and 1.0 Volts.

Detune L405 and L407 as much as possible. Tune L406 through
entire range while noting peak readings on VOM. Adjust L406 for
maximum meter reading. DO NOT readjust. Alternately readjust
L407 and L405 for maximum VOM reading.

Alternately adjust L402 and L4071 for maximum VOM reading. Re-
duce generator output to maintain a VOM reading of 0.5 to 1.0
Volts.

Carefully adjust L308 (1/4 turn) for maximum meter reading.

Verify Rx
Adjust signal
Ad-

Alternately adjust L4710, L407 and L405 and L402 for maximum
meter reading.

Remove all test equipment.
used.

Replace center frequency crystal if

DETECTOR/AUDIO ALIGNMENT

15.

17.

18.

19.

Audio
Output

P903-3

L504

L5071, L406

R521

Apply a 1000 uV RF signal modulated with 1000 Hz to antenna in-
put jack J601. Connect external speaker leads J910-3, J910-7
to a four ohm resistive load. Set audio level control R521 and
volume control R630 to mid position. Connect AC Voltmeter/
distortion analyzer across four ohm load.

Adjust L504 for maximum meter reading. Reduce volume control
as necessary to keep output voltage from exceeding 2.0 VRMS.

Adjust volume control for a level of 2.0 VRMS on AC voltmeter.
Note the position of tuning slugs in L501 and L410. Slowly ad-
Just L5071 and L410 *1/4 turn for minimum distortion on distor-
tion analyzer. If no improvement is noted return slugs to
original position.

Connect AC Voltmeter having a minimum input impedance of 1
megohm (don't use the AC scale of a VOM!) to P903-3. Adjust
audio level control R521 for a meter reading of 300 *5 mV.

Reconnect AC Voltmeter across external speaker leads, J910-3
(SPKR HI) and J910-7 (SPEAKER LO). Adjust volume control for
3 Watts (3.46 VRMS across 4 ohm load).

Measure audio distortion using Distortion Analyzer.
should be less than 5%.

Distortion

VA NN

signal.

(1 dBS).

FIXED SQUELCH ADJUSTMENT

Adjust squelch control R607 to maximum squelch.

Connect a signal generator to antenna jack J601 and adjust for a nominal 9 dB SINAD

Set SQUELCH CONTROL pushbutton to its '"out' position.

Receiver must be muted.

Adjust squelch control R607 slowly until receiver unmutes.
Check that the squelch opens at an input signal level corresponding to 8 dB SINAD




TEST PROCEDURES

These Test Procedures are designed to
help you to service a receiver that is
operating---but not properly. The problems
encountered could be low power, poor sensi-
tivity, distortion, limiter not operating
properly, and low gain. By following the
sequence of test steps starting with Step 1,
the defect can be quickly localized. Once
the defective stage is pin-pointed, refer to
the "Service Check" listed to correct the
problem. Additional corrective measures are
included in the Troubleshooting Procedure.
Before starting with the Receiver Test Pro-
cedures, be sure the receiver is tuned and
aligned to the proper operating frequency.

TEST EQUIPMENT REQUIRED

Distortion Analyzer
Signal Generator

® 6 dB attenuation pad, and 4.0 ohm,
5 Watt resistor

PRELIMINARY ADJUSTMENTS

NOTE

These procedures are written around the
Heathkit Distortion Analyzer. If a
Distortion Analyzer other than the
Heath IM-12 is used, measure the sensi-
tivity and modulation acceptance band-
width in accordance with manufacturer's
instructions.

1. PUSH SQUELCH PUSHBUTTON "in'" to defeat
Squelch Circuit. Do not adjust squelch
control.

STEP |

AUDIO POWER OUTPUT
AND DISTORTION

TEST PROCEDURE
Measure Audio Power Output as follows:
Apply a 1000 microvolt, on-frequency
test signal modulated by 1,000 hertz
with *3.0 kHz deviation to antenna jack
J601.

With 3 Watt Speaker

Disconnect speaker J904.

Connect a 4.0 ohm, 5 Watt load resistor
across J904-1 § 2Z.

Connect the Distortion Analyzer input
across the resistor as shown.

Adjust the VOLUME control for 3 Watt
output 3.46 VRMS using the Distortion
Analyzer as a voltmeter.

Make distortion measurements according
to manufacturer's instructions. Read-
ing should be less than 5%. If the re-
ceiver sensitivity is to be measured,
leave all controls and equipment as they
are.

SERVICE CHECK

If the distortion is more than 5%, or
maximum audio output is less than 3
Watts, make the following checks:

Battery and regulator voltage---low
voltage will cause distortion. (Refer
to Receiver Schematic Diagram for volt-
ages.)

Audio Gain (Refer to Receiver Trouble-
shooting Procedure).

FM Detector Alignment (Refer to Re-
ceiver Alignment).

STEP 2

USABLE SENSITIVITY
(12 DB SINAD)

If STEP 1 checks out properly, measure
the receiver sensitivity as follows:

Apply a 1000 microvolt, on-frequency
signal modulated by 1000 Hz with 3.0 kHz
deviation to J601.

Place the RANGE switch on the Distortion
Analyzer in the 200 to 2000 Hz distor-
tion range position (1000 Hz filter in
the circuit). Tune the filter for mini-
mum reading or null on the lowest pos-
sible scale (100%, 30%, etc.)

Place the RANGE switch to the SET LEVEL
position (filter out of the circuit)
and adjust the input LEVEL control for
a +2 dB reading on a mid range (30%).

Set signal generator output to 0.4 uv.
Switch the RANGE control from SET LEVEL
to the distortion range. Readjust Dis-
tortion Analyzer SET LEVEL as required
until a 12 dB difference (+2 dB to

-10 dB) is obtained between the SET
LEVEL and distortion range positions
(filter out and filter in).

The 12 dB difference (Signal plus Noise
and Distortion to noise plus distortion

ratio) is the '"usable'" sensitivity level.

The sensitivity should be less than
rated 12 dB SINAD specifications with
an audio output of at least 1.5 Watts
(0.56 Volts RMS across the 4.0 ohm re-
ceiver load using the Distortion Ana-
lyzer as a Voltmeter).

Leave all controls as they are and all
equipment connected if the Modulation
Acceptance Bandwidth test is to be per-
formed.

SERVICE CHECK

If the sensitivity level is more than
rated 12 dB SINAD, check the alignment
of the RF stages as directed in the
Alignment Procedure.

LBI30864

STEP 3

MODULATION ACCEPTANCE
BANDW IDTH (IF BANDW IDTH)

If STEPS 1 and 2 check out properly,
measure the bandwidth as follows:

Set the Signal Generator output for
twice the microvolt reading obtained in
the 12 dB SINAD measurement.

Set the RANGE control on the Distortion
Analyzer in the SET LEVEL position

(1000 Hz filter out of the circuit), and
adjust the input LEVEL control for a

+2 dB reading on the 30% range.

While increasing the deviation of the
Signal Generator, switch the RANGE con-
trol from SET LEVEL to distortion range
until a 12 dB difference is obtained
between the SET LEVEL and distortion
range readings (from +2 dB to -10 dB).

The deviation control reading for the
12 dB difference is the Modulation
Acceptance Bandwidth of the receiver.
It should be more than %7 kHz.

SERVICE CHECK
If the Modulation Acceptance Bandwidth
test does not indicate the proper width,

refer to the Receiver Troubleshooting
Procedure.

RECEIVER TEST PROCEDURES
Issue 1 17
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U502
7KHz [ }
GEN 10K
0.4 VPP
1

AUDIO AND SQUELCH WAVEFORMS

VOLUME CONTROL
R630 + !
9

C60

5 cél4

usol D _I; +}
3 Cc6l3 [ R63I R633
¥
R632 cel2

T

RECEIVER AUDIO AND SQUELCH

WAVEFORM CHECKS
18
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SQUELCH CIRCUIT TEST WITH 7 kHz SIGNAL
PRELIMINARY STEPS

1. Quiet receiver with 1000 uV unmodulated signal.

2. Squelch Adjust R607 to maximum (Rotate control
toward rear of radio.)

3. Squelch pushbutton in OUT position.
4. Use 10 megohm probe.

®—

HOR. 50 uSEC/DIV
VERT. 0.1 V/DIV
(0.4 V P-P)

HOR. 50 uSEC/DIV
VERT. 2 V/DIV
(10 Vv P-P)

HOR. 50 uSEC/DIV
VERT. 1V/DIV
(5V P-P)

HOR. 50 uSEC/DIV
VERT. 2 V/DIV
(6.2 V P-P)

HOR. 50 uSEC/DIV
VERT. 1 V/DIV
(2.5 V P-P)

HOR. 50 uSEC/DIV
VERT. 1 V/DIV
(5.5 vDC)

SQUELCH CIRCUIT CHECKS WITH NOISE
PRELIMINARY STEPS

No input signal applied.

2. Squelch Adjust R607 to maximum (Rotate toward
rear of radio.)

w

Squelch pushbutton in OUT position.

>

Use 10 megohm probe.

HOR. 1 MS/DIV
VERT. 0.5 V/DIV
(=2VP-P)

HOR. 1 MS/DIV
VERT. 5 V/DIV
(=20 V P-P)

HOR. 1 MS/DIV
VERT. 2 V/DIV
(6.8V P-P)

HOR. 1 MS/DIV
VERT. 2 V/DIV
(6.2V P-P)

HOR. 1 MS/DIV
VERT 1V/DIV
(2.6 V P-P)

o

HOR. 1 MS/DIV
VERT. 1 V/DIV
(5.6 VDC)

AUDIO CIRCUIT CHECKS
PRELIMINARY STEPS

1. Apply 1000 uV on frequency signal with 1000 Hz
modulation and 3 kHz deviation to antenna jack J601.

2. Squelch pushbutton “IN*.
3. Output set for 3-Watts (3.46 VRMS) into 4-ohm load.

4. Use 1 megohm probe.

HOR. 0.2 MS/DIV
VERT. 20 MV/DIV
(84 MV P-P)

HOR. 0.2 MS/DIV
VERT. 20 MV/DIV
(84 MV P-P)

HOR. 0.2 MS/DIV
VERT. 2 V/DIV
(9.8 V P-P)

®—

HOR. 0.2 MS/DIV
VERT. 20 MV/DIV
(86 MV P-P)

HOR. 0.2 MS/DIV
VERT. 0.2 V/DIV
(0.92 Vv P-P)




NO RF
POWER OUTPUT

LOW POWER
OQUTPUT

TX IND
LIGHTS
?

YES

TROUBLESHOOT 8.5
VOLT REGULATOR CKT.

REPLACE U602
IF DEFECTIVE

SET POWER ADJUST
CONTROL R215

TG MAXIMUM POWER

A+
AT P201 -

?

CHECK FUSE
CHECK POWER CABLE
CHECK CONNECTIONS

AT 4910, P907 & P20I

EXCITER

ADJUST SET TO

OUTPUT &0 25V
AT

MAX POSITION TP204 %

SET POWER TROUBLESHOOT EXCITER
ADJUST CONTROL REFER TO NO RF
TO MAXIMUM POWER OUTPUT

I

REPLACE TX
INDICATOR
D606

AT J901-2 AND

+8.5V

J903-1

A- AT
Jo01-4

VERIFY PROPER

OPERATION OF PTT

SWITCH

REPLACE ITIF

DEFECTIVE

VOLTAGE
AT Q207-E
|3V

REPLACE
ANTENNA

RELAY

~0I5v
AT TP20I

MULTI-FREQ
RADIO
?

YES

SELECT ALTERNATE
CHANNEL

CHECK 208, Q206
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0.35v ~0.25V

AT TP204 % REPLACE Q204

~0.45
AT TP202

?

AT TP203
?

7

CHECK ALIGNMENT
REPLACE Q203

CHECK ALIGNMENT
c221, Cz23,w20!

CHECK AL IGNMENT
REPLACE Q202

TROUBLE SHOOT
OSCILLATOR/MODULATOR CKT.
REPLACE DI5!, QI51,

YIS1, Q201, LI5S, LIS3

VOLTAGE

VOLTAGE

NO

AT Q207-E

?

XA+

CHECK VOLTAGES
FOR Q205 & Q206

AS SHOWN
ON_ SCHEMATIC

VOLTAGES
AT Q205 8 Q206
oK

REPLACE Q205
Q206 OR DEFESCTIVE
COMPONENT

AT TE201 OR Q202 IF
0 DEFECTIVE
NO
~0I5V ves TROUBLE SHOOT
AT TP20I MULT | -FREQ
) BOARD
COUTAGE MONITOR VOLTAGE VOLTAGE
AT pzol-1 YES AT Q210-C AND AT Q210-C NO 0;25105
At VARY R215 VARIES '
? » D20l

CHECK CABLING
AND BATTERY
VOLTAGE

CHECK RF PATH
AND CABLING
TO ANTENNA

CHECK Q207;
Q208
Q209

¥ USE TX RF DETECTOR PROBE
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REFER TO MODULATOR
| LEVEL ADJUSTMENT
| PROCEDURE

° DEVIATION WAVEFORM NO WAVEFORM YES MODULATION
® DISTORTION | — AT CIIO (¢) >N AT UI0I1-7 ~ CldE\T/%LADSJéJTST
® DISSYMETRY oK oK / 0K
§ ?/ ?
YES | NO
' CHECK FOR 4.25 VDC
|AT UIOI-1-3 AND 5-7
CHECK DIOI AND D102}
” ]
/{ussnrur REMOVE AUDIO
-~ MICROPHONES. YES L
\WCR&PHONE OSCILLATOR i
N ‘P SR

iNO

REPLACE lTRANSMIT YES CHECK TRANSMITTER
N
‘ MICROPHONE FRE%UENCY AL IGNMENT
K
: P
NO

/25,8 vDC
AT P10I-4

-

YES

REPLACE MODULATOR
| FOR FAULTY CHANNEL

MULTI -
FREQ.

\ YES

_

CHECK COMPENSATION
NETWORK. RI51,RI152
RI153, R160 & Di52.

REPLACE DI5I

——— e

AUDI0 ﬂvsmam
AT C1IO(+) NO
0K

GAIN

MODULATION LIMITER
DI0l, DI0O2 OR

CHECK MODULAT ION
3?338&3‘&5& RAN%T«' TTE YES ADJUSTMENT .
MICR%FI’(HONE FREQUENCY CHANGE CRYSTAL
? o~
[NO { NO
v
l REPLACE SET TRANSMITTER
1
! MICROPHONE ON FREQUENCY

TRANSMITTER TROUBLESHOOTING FLOW CHART
20 (Sheet 2) Figure 7

INTERUPT WAVEFORM MOD
o TONE OUTPUT AT C110 (+) ADJUST SET
AT J902-2 0K PROPERLY
- ?
| TROUBLESHOOT
CHANNEL  GUARD
NOTES!:
CHECK/REPLACE |. CONNECT TEST EQUIPMENT AS SHOWN IN FIGURE &
ulol 2. SINGLE FREQUENCY UNITS. CHECK ADJUSTMENT OF RIl6.

MULTI-FREQUENCY UNITS: RI16 IS SET FULL CLOCKWISE.
MODULATION LEVEL IS SET INDIVIDUALLY FOR EACH
CHANNEL BY CONTROLS ON THE MULTI-FREQUENCY BOARD.

RC-37718B



NO MESSAGES

RECE | VED/ IMPROPER
SQUELCH OPERATION

PRELIMARY REQUIREMENT

. DISABLE CHANNEL GUARD BY REMOVING

MICROPHONE FROM HOOKSWITCH OR
CONNECTING J910-5 TO GROUND.

. AC VOLTAGES MEASURED WITH VTVM.
% 200 MILLIVOLTS WHEN MEASURED WITH

VOM (5-6K OHMS PER VOLT)

LOW AUDIO
OUTPUT/AUD 10
DISTORT ION

L e<FecuLAToR voLTAGE ), YES
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~. ?
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44— RUNS ON SOLDER SIDE

.ﬂ— RUNS ON BOTH SIDES

€—— RUNS ON COMPONENT SIDE

'\"»gu b
 Hi9e &
e o =& =R
Srime
HS @it
L.‘ 2@!

:O‘ biy ]
A(q h ugu

CONNECTIONS CHART
FROM T0 WIRE SIZE
H3 H4 DA
HS Hé DA
H7 H8 DA
H% H10 DA
H20 HS0 DA

OUTLINE DIAGRAM

INTERCONNECT BOARD

e

— PO R e

1904296716 REV__

TYP. MOUNTING FOR ALL
CAPACITORS OF THIS TYPE

INSULATION ON LEADS

SHALL NOT EXTEND
/BELOW THIS MOUNTING
SURFACE.LEADS SHALL
= MEET SOLDERABILITY
SPEC. A4034057 UP TO
THE MOUNTING SURFACE.

TYP. LEAD CLEANING OF
CAPACITORS AS REQUIRED

(19D430344, Rev. 1)
(19B232793, Sh. 1, Rev. 3)
(19B232793, Sh. 2, Rev. 4)

(SINGLE FREQUENCY)
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OPTIONAL
ANTENNA
J601
TRANSMITTER / RECEIVER INTERCONNECT / MULTI-FREQUENCY BOARD
19823292561
P201 FL9G7 P907 J91af Po1a K(«
10 AMP
ar IR L A+ 1|11 Y — vie-y TO BATTERY +
—+< 2 : 2 >t+—aA- INTERNAL SPKR HI 1010 BR W, > TO BATTERY -
8.5V TX 303 LO0OPF 3|3 &cs DISABLE ——> ?
OPTIONAL I
. ae ——3 8 EXTERNIAL
SPEAKER
T SPKR LO ———> 7 l 19C32030269 |
N ols BK
P20l 1 J901 ( /3\ TONE KEY) C6 DISABLE ——> 5 , I~ I
TO P910-
8.5V RX —< 1|1 &—— FLTRD VOL/SG HI ——+—> 4 0 P910-3 |
- >_‘l —/
8.5V TXx —< 2|2 «1+— SPKR HI 3l l l
8.5V CONT FLTRD —< 3|3 «}— SPARE ——> 2 ; 2 amp
PTT (DLYD) — < 4|6 «—— A+ (REC) > 1| R — - = f vien (1) co IGNITION
P101 | J902 Jo11 ] P91 19413781862
MIC HI —4< 1|1 «4— —1 5
TONE HI — 2|z «— /3\ REMOTE — s
< CHANNEL
< 3|z «— a SELECTION | ——+> 6
COMPENSATION / —F< 44 &—4— —_—1 5
TX AUDIO HE4 W )
o MIC HI 4|a
(LCH” MIC LO 3l BL PRE
Tx osc 151 921 He2 oot N "
TX / RX OSCILLATORS 30 Pos oHel a- 1h BK
Rx osc —291 ¢ P2et . \_/
P903 | J903 J906 | P100 S
' M
8.5V TXx—4< 1|1 —H— 11 L
. MICROPHONE
8.3V CONTINOUS —}< 22 <4 — —5 2 O FLTRD VOL/SG HI <4 196209670P1
voL/sa HI —< 3|3 &—— 3]s BR O PTT
PTT —p
RX MUTE —4< 4|4 &—— 4]a Y O RX MUTE
SPKR HI —< 5|5 «+4— s5]s & O CG DISABLE
a+r —+< 6|6 &—— —F> 6
SYSTEM FLTRD VOL/SG HI—1< 7|7 &—— o LS i J1301 P1301 PL19823343801
o g|e 0 8.5V CONT FLTRD
AUDIO / SQUELCH / 8.5V REGULATOR BK BK 11 BK ° A-
sl o A-
BL 2l2 ¢ BL o PTT
P20% 1 J904 10f 10 BL O VOL/SQ HI .
3 =
R o
Ls901 1|1 &—— sPKR HI 1] O TONE GUTPUT ) e o A v Al roNe M1
o/ *
| BK 2]z ¢——a- —+ 32
OPTIONAL s|s R ° 8.5V
VERSATONE ® 8.
INTERNAL CHANNEL GUARD
SPEAKER
NOTES
' R
/\ FOR IGNITION SWITCH CONTROL OPTION,CUT RED WIRE AT
SPLICE AND REMOVE FROM P910-1.PLUG IN RED FUSED /5\ SPARE LEADS FOR SINGLE FREQUENCY CAPABILITY
LEAD TO P910-1. RADIOS.FUNCTIONS ARE AS FALLOWS FOR 2.4, AND
A\ FOR REMOTE SPEAKER OPTION,REMOVE BROWN WIRE FROM 6 FREQUENCY CAPABILITY RADIOS.
P910-3 AND P910-10.PLUG SPEAKER WIRES TO P910-3 AND P910-7.
A\ FUNCTION NOT USED WITH VERSATONE CHANMEL GUARD. UP TO & FREG|] 6 FREG
A To aPPLY VERSATONE CHANNEL GUARD,CUT JUMPER J511-5 Fi CHANNEL COMHON
H7 TO HB ON INTERCONNECT BOARD AND ADD JUMPER H20 TO HSO. J911-6 F2 FREQ RIT 2
J911-7 F3 FREQ BIT 1

S8 z FREC BIT 0 SYSTEM INTERCONNECTION DIAGRAM

CENTURY II STANDARD COMBINATIONS
Issue 1 23
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J910 P907
4 A+ |11 * s 4 1] A+
INTERNAL SPKR HI |10 HL® t] coge X pa
e D901 220u —=—< 2| A- SUPPLY
C6 DISABLE |9 A lr - s| a.sv Tx
A H33
SPKR LO |7 — L.
T0 _ - =
POWER ‘< S W A ,
CABLE ¢ /\c6 DISABLE)TONE KEY |5 o
FLTR'D vOL/SQ@ HI |4
SPKR HI |3 His J901
SPARE | 24 H1é§ o——15 1] 8.5V RX
\_ A+ |1 S * 2| 8.5v TX 10
1 1 :
go16 C90S A D902 3| 8.s5v cont FLTRD (7 BRTEUNA
J906 nl oA A 4| PTT (oLYD) -
~ MIC BLOCK | 7 ;g/—:af'"“*' 903 cool
TONE OUTPUT |11 é80r é80p
CRE A E— — — "
< — R901 Tosos | T A 22 ~
( /\C6 DISABLEITONE KEY |5 560 0—{4—”—%9 8| PTT (DLYD) noTES!
PTT(TO RELAY) |2 H3 7| pTT /A\ ALTERNATE FUNCTIONS WITH VERSATONE
RSATONE DA—X H7 H10 CHANNEL GUARD
2EEEL < VOoL/SQ@ HI 10 H4,)/ 2| voL/sq HI R
WEIVE PTT |3 TN LN 7 10| ce pIs CRYSTAL [2\ FOR VERSATONE CHANNEL GUARD.OMIT
QUENTIAL RX MUTE 4 Hes f 91 RX MUTE CHANNEL JUMPER H7 TO HS8.
18 GUARD
8.5V CONT FLTRD | 8 S| 8.5V CONT FLTRD A\ FOR CRYSTAL CHANNEL GUARD,OMIT
8.5V TX 6 " R902 A& LE% 6| A- JUMPERS H7 TO H8,H% TO H10.
¢ A\FLTRD voL/sa HIMUTE | 1 H?Z DA HS0 1K ba = 7 3| e Lo /A FOR S TONE SEQUENTIAL,OMIT JUMPERS
_ ALARM  [124 /\ [ +e o t{ FLTRD vOL/SQ HI H3 TO H4,HS TO H6,H20 TO H50.
4| ToNE ouTPUT %
J903 A\ ADD JUMPER H1 TO H26,H2 TO H33
voL/sq HI |3 FOR DC REMOTE.
RX MUTE |4 Lsos
a+ .6 1.24
TO RX SPKR HI |5
FLTRD voL/s@ HI |7
8.5V CONT |2
8.5V TX 1 H16 J902
+ 4] coMP/TX aubIC
— C?213 —— C914 o
ﬁ: ‘;‘g53 T 10u 680p J__é 3
T0
* ! p— TX AUDIO ALL RESISTORS ARE 1/4 WATT UNLESS
— - 2| TONE HI PROCESSOR OTHERWISE SPECIFIED
Jo11 = ] RESISTOR VALUES IN OHMS UNLESS
54———O0 H11 b I * 1| MIC HI FOLLOWED BY MULTIPLIER K OR M
R903  cogs C952____._I_ co20 —L_ CAPACITOR VALUES IN F UNLESS FOLLOWED
6 ———-oH12 27k 5394 $33¢ 7060 c919 BY MULTIPLIER u,n OR p
7———OH13 100p INDUCTANCE VALUES IN H UNLESS
g ——0H14 FOLLOWED BY MULTIPLIER m OR u.
HE4 —
TO MICROPHONE MIC HI 4 - J904
HE3
MIC LO |3 O He2 1| SPKR HI TO INTERNAL
P bel SPEAKER
PI: i [:—————————> 2| sPkR LO MODEL NO. REV LTR.
—1-C917 - 19042967161
100p
He1
q

SCHEMATIC DIAGRAM (190430846, Rov.

INTERCONNECT BOARD
(SINGLE FREQUENCY)
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AUDIO PROCESSOR
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P101 U101 /7 8.5V TX O\ TX
™% 0016 |4 SH-3 MODULATOR  0SC X3 AMPL 1 TRIPLER X3
N D151 Q151 L153 Q201 Q202
TONE HI |2 i— v F—— = — = — —
c11e = _—]
150p
! R204 L2907
A | 47 ‘
/78.5V CONT.\
3
\_sH.2 & 3 /' —_ ——1—1 czgs
J1s1 >—ot 1 ceon T Dgz%k lﬁz?& e c211
3.4V §.3v CIGI_— 1soe oy g8l
MIC HI |1 1.5P —_ - —
2.8V rczoz. czoz—l |— czoe—l }_—
o — 7.9y | 15p O‘Sép' | 12p . -m
P 0.7V | -
, | 505
55 | L204I
ST (2o N
—— -—
R156 [f}mse R 1 _czos
8.2k 270 2 c202 T27P
150P—I—
POWER CONTROL POWER ADJUST p201
Q@207 Q208 Q210 '3.ov
R ! ’ "
—= 5o
- 8.5V TX
L213
YTYTY L
€220
I1.5n
c222
0.47p
‘ :
L208 L212
Pal
c221
2-70e

(19D430939, Sh, 1

)

Rev.

1)

DRIVER
Q205

PA
AN Q206

SCHEMATIC DIAGRAM

420—470 MHz UHF TRANSMITTER
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Jé01

ANT.

P901

A\ vs01

8.5 V RX |1

8.5 V_CONT. |3
FLTRD

4

8.5 V TX |2

e
- 4T

(%]

RX OSCILLATOR
Q301

BUFFER
@302

L303~L305
X3

TRIPLER
X3
Q303

A1

K601

EfiL

PTT
(DLYD)

A@k L401 L402

w401

Py
@

s

DT

2ND OSC./MIXER/IF AMPL

SCHEMATIC DIAGRAM UsoT
420—470 MHz UHF RECEIVER
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FILTER
435 KHZ

IF LIMITER/FM

(190430939, Sh. 2, Rev. 0)

DETECTOR/AUDIO PRE AMPL
usoz2

l | 309
Lo — RF AMPL | _ L 1 15T MIXER XTAL FILTER 1ST IF AMPL
- Q401 Q402 21..4 MHZ Q501
— + L *-
RS13 £ P coq}r
. | [ .
— LS03 — '
- . -~ o r_:3 6 l ) ) faeo
+
é,csm—l—csos» RS10 0501}0502 rses | o |
1u 4.7n 12k 39k
I |, |
L 7sv - Lo |* |12
= RSO9 14 e
2.2k 7.5V 1 -
3.6V 2 6 4V 2502
7 Is.ev 1
i RS22
10k
8 7.7V 2 4 2.8V
4 s 12 |11 cspz |11 1 s |16 15 3.5V /VOL788 AT
1.8V 1.3V L]ﬁ?éz 330 Isy o [1.ev 4.2v \_8H.s J
+ +
21V cs1é €515
6,22 —— 622
U 2 8]
+ 1
C—1CS13 «—
RS21
1 Ty CW 25k .
+ 4
) cs519 1 CS14
cs21 AUDIO LEVEL RS23  ——
[1]’2361 [112256 470u ADJ 1 n 3.3k tu




AUDIO AMPL

8.5V REGULATOR

1
U601 [@ 06024\
f_ '20 | C3 }
VOLUME CONTROL T cen | cé618 R639
Io.m 220u 1
. 5699 l 1/2 W
3 .7u =
eoe_I~ Ré + Gelé = : 13.8V
D607 +
- R631 RS33
cé6Q7
0.47
NOISE AMPL EXPANDER - c612
Q601 AMPL +HL 0.22y
Q602 [
8.5V CONT RX MUTE : 2
SH.182 SCHMIDT TRIGGER GATE TX IND — — —<é
Q603 Q604 Q605 D606 S
Rea? SQUELCH 7
8- & & 2
R615 R620 3
2;21 E ?306 47k 27k ‘
+ 7.3V(S
SQUELCH o F_ﬂ Tyeaaar ?g? 4
CANCEL |
D604 6.7V(S)
6.2V(US [~ B.SVTX ) /VOL/S@ HI "\
$601
° \_ SH.1 / U sH.2 /
2 1 RET6 2?&
D603 Ré14
10k
SQUELCH 3.9% g.;m%w—% D605
L_ceor | ADJ : 5.7V
T 4.7n
* €605
R602 R603 RE10 R606 Y R§17 Re18 26 R628
22k 330 8.2k 6.8k D602 390k 12k 150
NOTES
/TN FOR 5 W TRANSMITTER (62) REMOVE C243,C244.,C245, A\ COMPONENT VALUES
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