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Type FM1680

The eight basic modeils of the FM 1680 Mobile Radiotelephone are designated as follows:

A Band (70-85 MHz)
FM1680A/10N 10 watt transmitter output power, (25-30 kHz Channel Spacing)
FM1680A/10NW 10 watt transmitter output power, (50-60 kHz Channel Spacing)
FM1680A/25N 25 watt transmitter output power, (25-30 kHz Channel Spacing)
FM1680A/25NW 25 watt transmitter output power, (50-60 kHz Channel Spacing)
C Band (148-174 MHz)
FM1680C/10N 10 watt transmitter output power, (25-30 kHz Channel Spa_cing)
FM1680C/10NW 10 watt transmitter output power, (50-60 kHz Channel Spacing)
FM1680C/25N 25 watt transmitter output power, (25-30 kHz Channel Spacing)
FM1680C/25NW 25 watt transmitter output power, (50-60 kHz Channel Specing)
INTRODUCTION

The FM1680 Mobile Radiotelephone is a solid state, frequency-modutated receiver-transmitter, designed
for simplex operation in the VHF band of 70-85 MHz (A Band) or 148-174 MHz (C Band). A multi-
channel version, providing up to six channels of operation, and a single channel version are available.
‘Channd spacmg can be either 26-30 kHz (Narrow) or 50-60 kHz (Wide). The crystal-controiled trans-
mitter can be s supplied to provide an output power of either 10 or 25 watts. The double super-heterodyne
receiver provides an audio output of approximately 2 watts. Automatic muting operates in the absence
of a signal. The equipment operates on a nominal 12 volit d.c. supply and is protected from aerial mis-
match, short circuit, and supply polarity reversal.



Data Summary

GENERAL

Dimensions

Weight

Operating Voitage
Current Consumption

RECEIVER

Freqhency Range
Circuit

Channel Spacing
Frequency Stability
Input impedance
Deviation Capability
Audio Output
Audio Distortion
Sensitivity

Quieting

Muting Level
Signal/Noise Ratio
Selectivity

TRANSMITTER

Frequency Range
Frequency Stability
Modulation
Deviation

Audio Response

Audio Distortion
Noise Level

Spurious Radiation
Harmonic Radiation
Output Impedance
Power Output

CRYSTAL INFORMATION

Receiver
Crystal frequency

Specification
Transmitter
Crystal frequency

Specification

2% in x 9in x 9% in (7 cms x 23 cms x 24 cms)
6.5 Ibs (2.95 kgm)

Nominal 12V d.c. : Testat 13.8V d.c.
Receive (no signal) : 70 mA

Transmit (10 watt output) : 1.8A
Transmit (25 watt output) : 4.75A

70—85 MHz (A Band) : 148-174 MHz (C Band)
Double conversion superheterodyne

25--30 kHz or 50—60 kHz

Over temperature range 0°C to +60°C : +0.0015%
Unbalanced : 50 ohms

+5kHz or +15 kHz

At 1kHz : 2watts

With output of 2wattsat 1 kHz  :  10%

For ¥ dB SINAD : 0.5uV (p.d)

204d8B for 0.5 uV (p.d.)

Adjustable from 0.5 zV to approximately 1.5 uV (p.d.)
At 1 uV (p.d.), with full deviation at 5 kHz 32 dB, at 15 kHz 40 dB.
Receiver IF Response relative to centre frequency:

+25-30 kHz 90—-100 dB8

+50-60 kHz 90-100 dB

Spurious and Image Response referred to 1 uV input : better than
80 dB.

70—-85 MHz (A Band) : 148-174 MHz (C Band)

Over temperature range 0°C to +60°C  :  +0.002%

Phase (Angle modulated) .

Controlied by instantaneous slope limiter : +5 kHz or +15 kHz
From pure phase 300—3000 Hz +1 dB to -3 dB. Reference

+6 dB/octave pre-emphasis curve

For 66% of maximum deviation at 1 kHz : 5%

Relative to full modulation with 1 kHz tone : —50 dB for 25—30 kHz
channel spacing )

0.25 uwatts

0.5 uwatts

Unbalanced : 50 ohms

10 watts or 25 watts

flcarrier) + 10.7 = 26.9 —31.9 MHz (A Band)

3
f(carrier) — 10.7 = 34.325 —40.825 MHz (C Band)
— .

3502--150—0558.2 (A Band) : 2502-150-0555.2 (C Band)

t{carrier) = 8.75 —10.625 MHz (A Band) : 18.5 —21.75 MHz (C Band)
8

3502—-150-0560.2 (A Band) : 3502-150—0556.2 (C Band)

NOTE: When ordering crystals the frequency should be converted from MHz to kHz and given to three decimal

places.



Receiver Circuit Description

NOTE: Also refer to circuit diagrarns on Pages 33, 55.

1.  With the receiver in the activated state, incoming signals from the
aerial pass through the harmonic fitter and change-over relay contacts
RLA/1 on U12 to the RF amplifier on U4,

2. The R.F. amplifier operates in the common emitter mode. Input
signals are applied to the input transformer 4L 1, 4L2 which is double-
tuned and has a protection diode, MR 1, across the primary. Signals are
amplified by 4TS? and passed to the first mixer stage, 4TS2, via the
individually tuned coupling circuits 4L.3, 4L4 and 4L5 which improve
the RF signal selectivity.

3. The local oscillator is a Pierce-Colpitts circuit, 5TS1, and the
harmonic amplifier, 5TS2, has a double-tuned output coupling, 5L2,
5L3, to enable the correct harmonic to be selected for injection to the
first mixer,

4. Connection to the first mixer is made via a twisted wire capacitor.
A common base circuit is used for the first mixer with the output
selected at 10.7 MHz by the tuned circuit, 4L9, in the collector lead of
4TS2, Impedance matching to the input of the 10.7 MHz crystal filter
XL-F is provided by a capacitive impedance division in 419,

5. The output of the filter XL-F is applied to the first IF amplifier,
6TS1, where it is amplified to a suitabis level and passed to the base of
6TS2, the second mixer.

6. The second local oscillator, 6TS?, is controlied by crystal XL-M at
10.245 MHz and the output is taken from the collector of 67S7, via
6C31, to the base of 6TS2, the second mixer.

7.  The output of the second mixer, at 455 kHz is sedacted by 6L2,
6C8 in the collector circuit of 6TS2.
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8. Amgplification of the 455 kHz signal is provided by the second iF
amplifier 6TS3, 6TS4, 6TS5 and 6TS6. All amplitude modulation &
remowved by the limiting action of diodes MR 1 and MR2.

9. The IF frequency is converted to an sudio signal in the
discriminator which is a8 modified Foster-Seeley circuit comprising the
two tuned circuits 6L4, 6C22 and 6L.5, 6C24, 6C25. Coupling between
the two circuits is provided by 6C23. An RC filter for the audio output
of the discriminator is provided by 6R21, 6R22, 6R23, 6C28, 6C29 and
6C30.

10. The audio output of the discriminator is fed via 7C20, 7R27 and
7R7 to a driver amplifier and via 7C1 to a muting cirauit on U7. A noise
amplifier in the muting circuit consists of 7TS1 with an input filter
7012, 7C2, 7C19 and an output filter 7L1, 7C5, 7C6. The filters are
tuned to accept noise frequencies and reject voice frequencies. When
there is no incoming signal, noise from the aerial and receiver front end
is amplified by the noise amplifier and detected by diodes MR1 and
MR2. The change in d.c. level is applied to the base of 7TS3 which is
thereby cut off; consequently 7TS2 is cut off, thus muting the audio
output stage. When a signal is present any noise is reduced to a level
which is insufficient to operate the switching transistor 7T7S3 and the
audio amplifier is not muted. As the audio signals are rejected by the
noise amplifier no muting action results from an audio input. When the
signal is removed the noise level rises and the receiver is again muted.
The muting level can be adjusted by 8RV2 which alters the bias of the
noise detector diodes and 7TS3. This control is mounted on the front
panel.

11. The audio signal is amplified in the audio amplifier and passed to
the audio output stage via the volume control 8RV 1.

12. An output of approximately 2 watts is provided by the audio
output stage 77S5, 7TS6 and 7TS7.

13. A positive ral of 114V is provided by the d.c. voltage
regulator,

~



Transmitter Circuit Description

NOTE:  Aiso refer to circuit diagrams on Pages 33, 55.

1. When the PTT switch is operated the change-over relay RLA is
energised; this switches off the receiver and activates the transmitter.

2. The input from the microphone is coupled through 1RV1 and
1C1 to the ampiifier stage 1TS1. After amplification the signal is
differentiated in the RC coupling circuit, 1R5, 1C4, to obtain an audio
response rising with frequency. The amplitude of the differentiated
signal is clipped n the limiting circuit 1TS2, 1MR1, TIMR2 and the
limiting level is set by 1RV, Frequency response is restored in the
integrator circuit 17S3, 1C14. If the input signal is farge enough to cause
heavy limiting, over modulation by the low frequencies is prevented by
TMR3 and 1MR4. The signal bandwidth is restricted to 3 kHz by the
LC filter 1C12, 1L 1, 1C13 and the input to the phase modulator is
adjpusted by 1RV2,

3. The frequency of the transmitter oscillator 2TS1 is controlled by
crystal XL-T and its associated tuning coil in the channel crystal
assembly.

4. The output of the crystal controlled oscillator and the output of
the amplifier are applied to the two-stage modulator 20115, 2L16. The
frequency modulated signal is coupled via 2TS2 to the first stage of the
frequency multiplier, 2TS3.

5. Three bandpass-coupled doubler stages 2TS3, 2TS4, 2TS5 provide
an output at 8 times the crystal frequency.

6.  The output of the frequency multiplier is coupled via 2TS6 1o the
output driver amplifier, 2TS7, the resonant impedance coupling being
achieved by utilising the input and output capacitance of the transistors,
The output of the driver amplifier is at signal frequency and of sufficient
power to drive the output stage,

O——

MICROPHONE

1.

H.T.
SWITCHING

3.

OSCILLATOR

2.

AUDIO
AMPLIFIER

4.

PHASE
MODULATOR

5.

FREQUENCY
MULTIPLIER

DRIVER
AMPLIFIER

TO
POWER
AMPLIFIEF




FROM
DRIVER
AMPLIFIER

+

7.

POWER
AMPLIFIER

9.

MISMATCH
PROTECTION

8.

POLARITY
REV & S/C
PROTECTION

RLA/1

Tx

10.

FILTER

AERIAL

7. The power amplifier stage utilises silicon RF power transistors
and provides either 10 or 25 watts output. In the A band circuit the
10 watt unit has one power amplifier stage 3TS2; the 25 watt unit has
a driver stage 3TS1 and an output stage 3T7S2, 3TS3. In the C band
circuit the 10 watt unit has a driver stage 3TS1 and an output stage
3TS2; the 25 watt unit has three stages, a sub-driver 3TS1, a driver
amplifier 3TS2 and the output stage 3TS3, 3TS4. Input, interstage and
output couplings provide impedance matching. As the gain of the
transistors increases at frequencies lower than the operating frequency,
each transistor base is loaded with a ferroxcube choke to maintain low
frequency stability.

8 A polarity reversal and short circuit protection unit is provided
for the final stages of the transmitter. A polasising diode, 13MR1, is
connected in series with the supply to the coil of the change-over relay
RLA to prevent the transmitter from being keyed by the PTT if the
polarity of the supply is reversed.

Current is supplied to the power amplifier stage of the transmitter via
137S1. Potentiometer 13RV1 can be adjusted to ensure that sufficient
current is available under normal transmit conditions and that a graded
reduction of current is made under short circuit or overload conditions,
For the 10 watt amplifier, the voltage at the base of 13TS1 and 13752
is set by the potential divider 13R1, 13R2, to give correct current flow
under normal conditions, If the power amplifier stage is affected by an
overload or short circuit, the collector of 13TS1 is driven negative and
the increased potential across 13R1, 13R2 is applied to 13TS1 and
13TS2. This reduces the amount of current that can be passed to the
power amplifier via 13TS1.

For the 25 watt amplifier, the voltage at the base of 13TS1 and 13TS2
is set by 13R1 and 13MR2. When an overload or short circuit occurs the
collector of 13TS1 is driven negative, the polarity of 13MR2 is reversed
and 13TS1 is switched via 13TS2 to pass a very low current, thus
protecting the power amplifier stage.

9. The output signal passes to the aerial mismatch protection circuit
which contains a directional coupler and a d.c. reference circuit. Diode
MR1 acts as an RF detector and 14TS 1 controls the supply to the power
amplifier, via 13TS2, in the short circuit and polarity reversal protection
circuit, Aerial mistuning, or short circuit or open circuit causes an
increase in the standing wave ratio which increases the detected RF
level across 14RV 1. The change in d.c. level is applied to the base of
14TS1; the output of 14TS1 is applied to the base of 13TS1, which in
turm controls the supply to the final amplifier. Potentiometer 14RV1
controls the RF level at which the supply to the final amplifier is
reduced. The bias to 14MR 1 is set by 14R 1 and 14R3; capacitors 14C1
and 14C2 are ripple filters,

10. The output from the mismatch protection unit is fed through
reigy contact RLA/1 and the harmonic filter to the aerial.
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Netting

Before the -adiotelephone s nstatled it is essential thatr the frequency control crystal circuits of the
transmitter and receiver are adjusted for optimum performance by tr'mming the netting coils as
follows:

Test Equipment
(a) Adjacent PMG frequency measuring station, or frequency meter - Gertsch FM3 or similar.

(b) Aerial or dummy load.

(c) 455 kHz signal generator - Philips PM 5300 or similar.

{d)  Multireter - AVO 8

Transmitter

1. If a PMG frequency measuring station is available connect the aerial to the transmitter, switch on

and measure the carrier frequency. Select each channel in turn and adjust the appropriate netting
coils to correct any frequency error.

2. Alternatively, connect the frequency meter and dummy load to the transmitter, switch on and
adjust the netting coils for each channel to correct any frequency error,

Receiver

1. Connect the 455 kHz signal generator, (set to > 100 uV) to the input of the IF card, U6.
Connect the +ve lead of the AVO 8 (50 uA) to TP3 on U6 and the —ve lead to the negative line.

2. Check that AVO 8 reading is zero.

3. Disconnect the 455 kHz signal generator and connect the Gertsch FM3 frequency meter to the
aerial input.

4. With the correct frequency injected into the receiver, select each channe! in turn and adjust the
appropriate netting coils to obtain a reading of zero on the AVO 8.



Installation

Mounting

A mounting kit (451-782-016) comprising mounting tray, microphone bracket, battery cables, all
necessary nuts and bolts, and complete installation instructions is supplied with each radiotelephone.,
The unit can be fitted above or below the. mounting tray and is usually located beneath the dash board
of the vehicle. A free flow of air must be available around the unit to provide adequate ventilation and
heat dissipation.

Electrical Connection

When making electrical connections to the radiotelephone it is essential that the RED battery lead is
connected to the positive terminal of the battery. As the d.c. supply is isolated from the outer frame the
unit can be installed in either positive or negative earth vehicle systems.

MOUNTING BOLT 7O FIREWALL WTH BSW MOUNTING RA:LS ADJUSTMENT HOLES FOR FORE AND
BRACKET YT x 2% LONG £ MO SCREW CUY TO FIT FIREWALL AFT MOVEMENT OF MOUNTING TRAY MOUNTING WASMER

Z°0.0 WASHER

FIREWA
EwALL USE MOUNTING WASHER
AS A SPACER AND FiX TO
FRONT OF FACIA PANEL
WITH PX SCREW NO. 14A
x "Via” LONG MEX/HD

ATTACH MOUNTING BRACKET TO
MOUNTING RAIL WITH ONE O 8 A
x %" LONG CH.MD. SCREW

ATTACH MOUNTING TRAY
TO MOUNTING RAILS wiTH
OB A x %" LONG Ci.ND

SCREW (4 OFF) l\

NOTE
THE MOUNTING TRAY MAY
BE INSTALLED WITH A SINGLE
RAIL, ATTACHED VIA THE
CENTRAL MOUNTING MOLES
ATTACH MICROPHONE BRACKET WITH
4BA x 1" LONG C.S SCREW 2 OFF) MICROPHONE BRACKET

INSTALLATION OF MOUNTING TRAY AND MICROPHONE BRACKET
MOUNTING KIT 451 782018

AR
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Aerial Cutting

PROCEDURE

A whip aerial kit and complete instaliation instructions are supplied with each radiotelephone. When
tstalled, the whip element must be cut for the lowest VSWR of the operating frequency. Carry out
either of the following procedures:

‘a)  Connect a V.SW.R. meter between the radiotelephone and the aeriai. Reduce the length of the
aerial by § " at a time until the lowest VSWR reading is obtained.

ib)  Use the monitor point on the mismatch protection unit and proceed as follows:

1.

Remove the bottom cover of the unit case and connect the +ve lead of the AVO 8 (2.5V d.c.)
to the monitor point on the aerial mismatch protection unit. Connect the —ve lead of the
AVO 8 to the earth braid.

Operate the PTT and note the reading on the AVQO 8 — approximately 0.5V to 0.6V.

Reduce the length of the aerial by 3" 3t a time until the AVO 8 reading is approximately
0.35V to 0.4V when the PTT is operated

When two consecutive checks show no turther reduction in the AVO 8 reading, the
minimum VSWR has been reached.

Check that 14C5 is set to give minimum AVO 8 reading.

Remove AVO 8 and refit bottom cover to unit.



A BAND (70-85MH2z)



Transmitter Alignment and Test Procedure

INPUT
PCWER SUPPLY
~EVEL
T3IBV id,
MiLL vOLTMETER
POWER METER
i 50 OHMS
EARTH
Tr
PTT SECTION ‘T PIECE
-—
PTT FM 1680

r MIC.

DISTORTION

OE EMP~ASIS

AUDIO & NETWORK MODULATION
OSCILLATOR NOISE CIR (A MONITOR
METER

600 *

Figure 1

Test Equipment
Equipment having similar characteristics to the itemns listed below may be used.
a)  Hum-free Power Supply to give 13.8V d.c. minimum, 5A rating.

{b) Multimeter - AVO 8

{c}  R.F.Power Meter (50 ohms) Bird Termaline 612

{d)  Modulation Monitor - Airmec 210A
(e}  Audio Oscillator - Wayne Kerr

(f)  Distortion and Noise Meter — AWA

(g9 VTVM - Philips GM 6009

(h}  De-emphasis Network (4k7 + Ou1)
()  Mismatch piece (39 pF 10W; 27 pF 25W) =
(k) Resistors — 3 ohm 40 watt; 6 ohm 40 watt; 220 ohm 1 watt.

NOTE: All component references are prefixed by the number of the board on which the components
are mounted e.g. 2C4 refers to capacitor C4 on board U2.

Preparation
1. Set up the equipment as shown in Figure 1.
2 Set 14RV 1 fully anti-clockwise.

3. Ensure that the voltage regulator output (U9 pin 3) is within 11.3V to 11.9V.



Polarity Rzversal and Short Circuit Protection (U13)

Remove 'me transmitter crystal to preve—t drive to the PA stage. Set 13RV1 to maximum resistancs

{slide ton 2775 ~zar of racdiotelephone).

10 Watt Unit

1. Connect the 6 ohm, 40 watt resistor in series with the AVO 8 (10A d.c.) between U13 pin 2 and
the honeycomb.

2. Operate the PTT and check that the current reading is = 2A.

3. Connect the AVO 8 (2.5V d.c.) between the collector and emitter of 13TS1. Check that
Vce < 0.2V,

4. If necessary, reduce the resistance of 13RV 1 to obtain the figures in paras. 2 and 3.

5. Connect the 220 ohm, 1 watt resistor between U13 pin 5 and U13 pin 3 (earths. Check that the
current measured as in para. 2 abave is < 1A and that the voltage measured as in para. 3 above is
=>8V.

6. Remove the load resistors and replace the transmitter crystal.

25 Watt Unit

1. Connect the 3 ohm, 40 watt resistor in series with the AVO 8 (10A d.c.) between U13 pin 2 and
the honeycomb.

2. Operate the PTT and check that the current is > 4A.

3. Connect the AVO 8 (2.5V d.c.) between the collector and emitter of 13TS1. Check that
Vece < 0.4V,

4, If necessary, reduce the resistance of 13RV 1 to obtain the figures in paras. 2 and 3.

5. Connect the 220 ohm, 1 watt resistor between U13 pin 5 and U13 pin 3 (earth). Check that the
current measured as in para. 2 above is < 2A and that the voltage measured as in para. 3 above is
= 8V.

6. ° Remove the load resistors and replace the transmitter crystal.

Adjustment of Trimmers

1.

14

With audio off, adjust the following trimmers:

10 Watt Unit

2C10, 2C14, 2C16, 2C18 -

Minimum capacitance

2C22 4 Maximum capacitance
3C5 Maximum capacitance
3C8 Minimum capacitance
25 Watt Unit

2C10, 2C14, 2C16, 2C18
2C22

Maximum capacitance
4 Maximum capacitance

3Ce Minimum capacitance
3C11 Maximum capacitance
3C13 Mid-way



Alignment of the Exciter Board (U2)

1.

Connect the AVO 8 (250 LA} +ve to the +11.4V rail. W:th the AVO 8 —ve lead monitor the
foliowing points:

2TP3 - Tune 2L15, 2L 16 for maximum reading (app. 110 uA)

27P2

Tune 2L17, 2L 18 for maximum reading (app. 120 uA)

2TP3 - Tune 2L 19 for maximum reading (app. 114 LA)
Tune 2C14 for minimum reading (app. 35 pA}

2TP4

Tune 2C16 for maximum reading (app. 57 uA — 10 watt)
{2pp. 70 uA — 25 watt)

Tune 2C18 and then 2C14 and 2C 16 for maximum reading (app. 136 uA — 10 watt)
(app. 40uA — 25 watt)

Alignment of PA Stage (U3)

10 Watt Unit. CAUTION: Do not tune for a power output of more than 11 watts.

1.

With the AVO 8 (250 uA) across 3L6, tune 2C10 for maximum reading. Increase capacitance of
2C22 and re-tune 2C10 for maximum reading. Continue until a reading of approximately 52 uA is
obtained.

2.  Tune 3CS5 for maximum output power. increase the capacitance of 3C8 and re-tune 3C5 for
maximum output power. Continue until maximum output power is obtained.

3.  Adijust 2C18, 2C10 for maximum reading on AVO 8.

4. if the output power is < 11 watts, increase 2C22 and re-tune 2C10 to obtain 11 watts output.

5. Reduce output power to 10 — 10.5 watts by reducing capacitance of 3C8 and re-tuning 3C5.

25 Watt Unit. CAUTION: Do not tune for a power output of more than 25.5 watts

1.  With the AVO 8 (250 pA) across 3R2, tune 2C10 for maximum reading.

2. Tune 3C6 for maximum output power.

3. Tune 3C11 and 3C13 alternately, to obtain maximum output power. Re-peak 2C18 and 2C10.

4. Repeat the tuning procedure to obtain maximum output power.

5. If the output power is < 25 watts, increase capacitance of 2C22 slightly and re-tune 2C10, 3C6,
3C13 and 3C11. Repeat the procedure until the output power is 25 to 25.5 watts.

Modulation

1. Check that the test equipment is connected as shown in Figure 1.

2. With the transmitter on and the correct output power indicated, tune the modulation monitor to
the correct frequency, adjust the input level and set for frequency modulation.

3.  Set 1RV1 fully clockwise.

4, For maximum deviation set the audio oscillator to 3 kHz + 150 Hz, at an input level qf

50 mV + 5 mV, and adjust 1RV2 to give the following:

0.3 kHz deviation
0.3 kHz deviation

Narrow channel separation (N) - S kHz

+
Wide channel separation (NW) - 15kHz +
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Narrow che~ ~ei separation - “a - 3.3 kHz + 0.1 x+~: geviation

Wide channe! separation (N - - 10 kHz + 0.3 k2 deviation

6. Recheck para. 4. Dev ztion should not exceed 5 kHz for N and 15 <~z tor NW.

7. Under the conditions set in para. 5 c-<ck the foliowing:
Distortion — < 5%
Noise - More than 50 dB below 3.3 kHz for N

More than 50 dB below 10 kHz for N\

Field Test. An alternative —etnod of testing operation and deviation is as f3!lows:
1 Co not connect the a_z:0 oscitlator, "=ave the microphone connected.

2. WUith the transmitter L~ and the correct output power indicated, tune the modulation monitor to
the correct frequency. adjust the nput tevel and set for frequency madulation.

3. With the PTT pressea. speak into the microphone. An average deviation of 3 kHz (N) or
10 kHz {NW) indicates that 1RV 1 is set correctly.

4. Whistle into microphone (app. 1 kHz). Deviation of 5 kHz (+O —0.5 kHz) for N or 15 kHz

{*0 -1 kHz) for NW. indicates that 1RV?2 is set correctly.

Acerial Mismatch Protection {U14)

1. Remove all test equ'pment shown in Figure 1 except the Power Supply and Power Meter.
2. Set 14RV 1 between the fully anti-clockwise and the centre positions.

3. Connect the AVO 8 (2 5V d.c.) between earth and the monitor point on U14,

4. Operate the PTT, tune 14C5 for minim.m reading.

5. Connect the mismatch piece (39 pF 10W: 27 pF 25W) to the free end of the T-piece; this sets up a
SWR of approximately 2-1 along the line.

6. Connect the AVO 8 (10V d.c.) between the emitter and collectorrof 13TS1 on U13.
7. Operate the PTT, adjust 14RV1 to obtain a reading of 4V on the AVO 8.

8. Remove the mismatch piece and check that the output power is restored without the PTT having
to be re-operated.



Receiver Alignment and Test Procedure

Test Equipment

Equipment having similar characteristics to the items listed below may be used.

(a)
(b}
(c)
(d)
(e)
(f)

(9)
(h)
)

(k)
n

{m)

NOTE: AIll component references are prefixed by the number of the board on which the components

Hum-free Power Supply to give 13.8V d.c. minimum, SA rating.

Muitimeter -
VTVM -
Signal Generator -
455 kHz Generator -
Audio Oscillator -
10.7 MHz Marker

Distortion and Noise Meter —
6 dB terminating pad -

20 dB attenuator pad -

AVO 8

Philips GM 6009
Marconi TF 995/A5
Philips PM 5300

Wayne Kerr

AWA
Marconi

Marconi

Elec. Capacitor 25 uF, 25 VW (2 off)

Resistor — 5 ohm 2 watt

are mounted e.g. 2C4 refers to capacitor C4 on board U2.

Preparation

1.

Connect the 13.8V Povrer Supply to the unit. Set the VOLUME control fully clockwise and the
MUTE control fully anticlockwise. Noise should be audible from the loudspeaker. Ensure that the

output of the voltage regulator (U9 pin 3) is within 11.3V to 11.9V.

NOTE: Unless otherwise stated all S/N measurements are to be taken at an audio output of

200 mWatts
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LF. Alignment (U6)

1. Set up the equipment as shown in Figure 2,

2. Zero beat the 455 kHz signal generator with the 10.7 MHz marker and adjust the output to
300 uVv.

3. With the a.c. probe of the VTVM monitor the voltage at the following points:
(a3}  Junction 6C24/6C26 - tune 6L4 for maximum (app. 5V).
(b)  6TP2 — tune 6L3 for maximum (app. 100 mV).
(¢} 6TP1 — tune 6L2 for maximum (app. 300 mV).

4, Connect the d.c. probe of the VTVM to 6TP3 and wne 6L5 for OV.

5. To check the discriminator, vary the input frequency by 5 kHz (N) or 15 kHz {NW)} and check that
the change of outputis = 1V (N) or > 2V (NW).

Oscillator Alignment (U5)

1.  Single Channel. Set 5C7 and 5C8 to maximum capacitance and check that the correct crystal is in
the recetver crystal socket.

2. Connect the AVO 8 (10V d.c.) between 5TP1 and the 11.4V +ve rail,

3. Adjust the netting coil slug for maximum voltage reading.

4.  Tune 5C7 for minimum voltage reading.

5. Connect AVO 8 (2.5V d.c.) —ve lead to 4TP1 and the +ve lead to 4R5 (top loop).

6. Measure the voltage at 4TP1. Tune 5C8 and re-tune 5C7 alternately for maximum voltage reading.
7. Multi-channel. Select highest and lowest frequency crystal in turn. In each case, adjust 5C8 to give

equai readings at 4TP1. Adjust coupling 5L.2, 5L3 to give a reading of 0.7V—0.9V. This may
require re-tuning of 5C8 and 5C7.
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R.F. Alignment (U4)

1. Set up the equipment as shown in Figure 3,

2. Set 4C1, 4C3, 4C6 and 4C10 three turns out from the maximum capacitance position. Set the slug
of 4L9 level with the top of the former,

3. Set the signal generator to the receiver channel frequency and adjust the output to give a S/N ratio
of approximately 15 dB.

4, Adjust wimmers 4C1, 4C3, 4C6, 4C10 and 4L9 for maximum S/N ratio while gradually reducing
the output of the signal generator until a S/N ratio of 32 dB (N) or 40 dB (NW) is obtained with an
input of 1 uV,

5. increase the output of the signal generator by 10 dB and de-tune 4C3 until the original S/N ratio is
obtained.

6.  Tune 4C1 for maximum S/N ratio.

7. Tune 4C3 for maximum S/N ratio while decreasing the output of the signal generator to maintain a
S/N ratio of 32 dB (N) or 40 dB (NW).

8. Increase the output of the signal generator by 20 dB and de-tune 4C10 until the original S/N ratio
is obtained.

9. Tune 4C7 for maximum S/N ratio.

10. Re-tune 4C6, 4C10 while decreasing the output of the signal generator until a S/N ratio of
32 dB (N) or 40 dB (NW) is obtained.

Sensitivity

Note: All voltage sensitivity figures are p.d.

1. Signal/Noise Ratio. Set the signal generator deviation to 5 kHz {N) or 15 kHz (NW) at 1 kHz with
14V input to the receiver. Adjust the receiver output to give 200 mWatts (1V across dummy load).

2. Remove audio modulation and check that the S/N ratio is not less than 32 dB {N) or 40 dB (NW).

3. Image Response. Set the signal generator to 21.4 MHz above the signal frequency, with 1 kHz
modulation at 1.5 kHz (N) or 4.5 kHz (NW) deviation, and an input to the receiver of 8 mV.

4.  Adjust the output of the receiver tc 200 mWatts. Remove the audio modulation and check that

the S/N ratio is not less than 10 dB.
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Audio Output and Distcrtion

1

2.

Set the signal gererator to 1 k™: modulation with 3.3 kHz (N) or 10 kHz {(NW) deviation,

Adjust the receiver input to 5 4V and adjust the VOLUME control to give an output of 2 watts
{3.16V across the dummy load).

Distortion must be < 10%.

Phase Correction

1. Modulate the signal generator with the audio oscillator set to 1 kHz. Set the signal generator
modulation deviation to 3 kHz with a receiver input of 5 uV,

2. Adijust the audio output to 0.9V across the dummy load.

3. Set the audio osci!lator frequency to 300 Hz. The receiver output should rise by between 7.3 dB
and 11,7 dB.

4, Increase the audio oscillator frequency to 1 kHz and check that the receiver output is still 0.9V,

5. Set the oscillator frequency to 3 kHz. Check that the output across the dummy load is between
—8.7 dB and —15 dB.

Squeich

1. Remove the dummy load and re-connect the loudspeaker,

2. Set the MUTE control so that the receiver is just squelched (loose squelch).

3. Set the signal generator for a modulation of 1 kHz at 5 kHz (N) or 15 kHz (NW) deviation.

4, Gradually increase the output of the signal generator until the signal is just audible as the carrier
is turned on. Note the required signal level.

5. Set the MUTE control fuily clockwise and increase the output of the signal generator until the
receiver output becomes audible. Note the required level (tight squeich). :

6. Limits:

Loose squelch < 0.4 uV
Tight squeich > 2 x signal required for loose squelch but < 4 V.



Mod. Amp. Board Ul

451-782- 021

Ref.
Ct

c2
c3

ca
cs

C6
c?
cs
c9
c10
c1t
Cc12
c13
c14
C15,
C16

c17?
cis

Ref.

RV1

RV2

sC 108 20 | LRI% O €0 K
8% 2ASC 04202 [LXSEYY TN 2383 Q’\J <
SIvan SEMES e TC BAND
IT.OUSED BAND INDICATES wDICATES
CAVNQ.D( ENC LaTwLCE END
Parts List
CAPACITORS RESISTORS
Value Type Tol% V.W. Part No. Ref. Value Type Tol% W Part No.
auF [ 3 +50 40 055-237-540 R 39k Carb. +5 Ya 062-023-339
-10 R2 15k Carb. + Ya 062-023-315
2200pF C/T +50 500 056-154-222 R3 ik Carb. A 062-023-210
-20 RS 2k2 Carb. +5 Ya 062-023-222
32UF E +50 4 055-232-632 R6 220 Carb. Ya 062-023-122
-10 R R7 39k Carb. +5 Yo 062-023-339
4700pF Ple +10 400 053-253-247 R8 15k Carb. + Ya 062-023-315
8OuF E +50 25 055-236-680 RS 1k Carb. + Ya 062-023-210
-10 R10 22 Catb. *5 Ya 062-023-022
o4 E +100 64 055-238-464 R11 2xk2 Card. + Ya 062-023-222
-10 * R12 6k8 Carb, *5 % 062-023-268
32UF E +50 4 055-232-632 R13 22k Carh. + Ya 062-023-322
.10 R14 220 Card. *+ Ve 062-023-122
40UF [ 3 +50 16 055-235-640 R15 2xk2 Carb., *+ Va 062-023-222
-10 R16 10 Carb. Ya 062-023-010
80uF E +50 25 055-236-680 R17 470 Card. t5 Ya 062-023-147
10 R18 3k3 Carb., Va 062-023-233
32uF E +50 4 055-232-632 R20 4x7 Carb. + % 062-023-247
.10 R21 470 Card. +5 Y 062-023-147
25UF E +50 25 055-236-62% R22 3k9 Card., *+ Ya 062-023-239
-10
oupt P/e  +10 160 053-248-31D
OMO1 Ple +10 160 053-248-310C
ouc12  Ple +10 160 053-248-312
254F E 450 25 055-236-625 SEMICONDUCTORS
-10 Ref. Description Part No.
x: '::/:) f:g 2:2 g;?:::g MR1 Diode Sil. 0A202 079-111-001
001 c/o :80 25  056-173-310 MR2 Diode Sil, CA202 079-111-001
20 MR3 Diode Sil, IN4148 079-124-001
MR4 Diode Sil. 1IN4148 079-124-001
s Trars Sil. BC107 078-101-007
TS2 Trans. Sil. BF115 078-104-006
TS3 Trans. Sil. BF115 078-104-006
RESISTORS VARIABLE
Description Part No.
2k2 Win Trimmer +20% 068-072-0C8 CHOKES, CT!LS AND INDLULCTORS
0.1 et
10x % = Trimmer +20% 068-072-7<" Raf, T escription Part No,
0.1 Mt

Li Auc.o Fiiter Coil 451-782-039
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Exciter Board UZ2
451-782-093

Ref,

(o8]
c2

c3

c5

C6

c?

cio
c11
c12
C13

Cc14
c15
c16
c17
cis
ci9
c20

Cz1

c22
ca23

C24

RIS MR -]
S
——
—— a-.\
@ ;:t.';, E‘i;‘:’:’ oF 167 0AS 0490 oa202
B2Y08 SERIES
CoLLEZ" A COLOURED BAND INDICATES
INTEama, L CATHODE END
(OnmEZ"CD
10 TmE Iast
Parts List
CAPACITORS C26 Ou01 C/D +80 25 056-173-310 SEMICONDUCTORS
Value Type Tol.% V.W. Part No. -20 Ref. Description Part No.
C27 OuoO1l C/D  +80 25 056-173-310
220pF P/s +10 100 053-017-122 .20 MR 1 Diode Zener BZY88 079-401-007
Gus B 450 25 055236564 | 25 Quo1 C/D +80 25  086-173-310 csve

-10 .20 TS1 Trans. Sil, BF115 078-104-006
OHO22 C/D +80 25 056-173-322 C25 104F I3 +50 16 055-235-610] ¥S2 Trans. Sil. BF115 078-104-006

-20 .10 TS3 Trans. Sil. BF 115 078-104-006

39pF C/D :2% SO0 051134039 | 34 051 o/p +80 25  056.173.310] TS4 Trans. Sil. BF115 078-104-006
OuM022 C/D +80 25 056-173-322 .20 TS5 Trans. Sil, 2N2369 078-101-011

-20 TS6 Trans, Sil. 2N2369 078-101-011
OHO22 C/O +8B0 25 056-173.322 RESISTORS TS? Trans. Sil. 2N3653 078-509-001

-20

OLOY C/D +80 25  066-173-310 Ref. Value Type Tol% w Part No.

20 R1 18k Carb. 45 % 062-023-318 CHOKES, COILS AND INDUCTORS
100pF C/DO +10 500 053-154-110 |R2 15k Carb, +5 % 062-023-315 ; Ref. Description Part No.
Ou022 C/D +80 25 056-173-322 !R3 1k  Carb, +5 % 062023210 L R.F. Choke 221H +10% 047-622-501

-20 R4 262 Carb. ¢ % 062:0232221, 4 Third Doubler Coil ~ 450-782-130

25pF Air Trimmer 200 058-051-601 IRS 100 Carb. * % 062-023-110 w7 Third Doubler Coit 450-782-130
100pF C/D +10 500 053-154-110 lR6 47k  Carb. + % 062-023-347| . R.F. Choke 451.782-100
S60pF C/D +10 SO0 053164156 :R7 15k Carb. +5 %  062:023-315| .. Driver Input Coil 450-782-131

Opo1 C/D - +80 25 056-173-310 'R8 330 Carb. +5 %  062-023-133 L3 R.F. Choke OL22 C42-422-501

-20 iRg 33 Carb. +*5 % 062-023-033 +10% .

25pF Air Trimmer 20C  058-051601 jR10 1k  Carb. +5 % 062-023-210 |, 44 Driver Output Coil 450-782-132

3p3 C/D 10p25 500 051-124.933 [R11 15k Carb. 5 % 062:023-31s) .. Modutstor Coil 451.782-101
2SpF Air Trimmer 200 058-051-601 jR12 220 Carb. 15 % 062-023-122 L16 Modulator Coil 451-782-103
2p2 C/D 10p25 500 051-124-922 {R13 22 Carb. +5 %  062-023-022 L7 First Doubler Coil 451.782-106

25pF Air Trimmer 203 058-051-601 [R'4 68 Carb. 15 % 062-023-068 L18 First Doubler Coil 451-782-107

4p7 C/D 10025500 051-124.947 [A15 4k7  Carb. 45 %  062-023247| .4 Second Doubler Coil  451-782-109
o022 C/D +80 25 056-173-322 /{R16 47k  Carb. +5 % 062-023-347

.20 R17 100k Carb. +5 % 062-023-41D
Ou022 C/D +80 2S5 056-173-322 !R18 100 Carb. +5 Y% 062-023-110

-20 R19 1S Carb. *5 % 062-023-015

6pF Cer. Trimmer 25 058-020-601 | R20 470 Carb. 35 Ya 062-023-147

Oouor C/O +80 2% 056-173-310 | R21 330 Carb. *5 Y 062-023-133

-20 R22 608 Carb. +§ %  062-023-968
560pF P/s (o] 100 053-017-156 {R23 2k2 Carb, 5 % 062-023-222
100pF C/D +10 SO0 053-154-110 | R24 10 Carb, *5 % 062-023-010
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PA Unit U3
451-782-094 A/1ON & AITONW

Ret.

Ret.
R1

CAPACITORS
Value Type Tol.% V.W.
25pF Air Trimmer
47pF C/D *2% 500
25pF Air Trimmer
820pF U/T +100 350
-20
820pF L/T +100 350
-20
Q022 C/D  +80 25
-20
RESISTORS

Value Type Tol% W

100 Carb.

+5

%

Part No.

058-051-602
051-134-047
058-051-602
056-402-001

056-402-001

056-173-322

Part No.

062-023-110

Parts List

7 \ 4028 — ININZE
S P 0282 — ININYY

EwYTER (NTERNALLY
CONNECTED 10 ThE
CASE

SEMICONDUCTORS
Description Part No.
Trans, Sil. 283927 078-110-002
CHOKES, COILS AND INDUCTORS

Descriptson Part No.
PA Collector Coil 451-782-112
Metering Coil 451-782-123
R.F. Choke 450-734-093
(Ferroxcube Bead)
PA Tank Coit 450-782-135
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PA Unit U3 , o
451-782-130 AI25N & AI25NW | A

T

TP v aEW

L35I8 — Im19I6
D «C182 — Iw22TT

EMITTER INTERNA, v
CONNECTED TO THE
case

Parts List
CAPACITORS SEMICONDUCTORS
Ref. Value Type Tol.% V.W.  Part No. Ret. Description Part No.
C1 820pF LT +100 350  056402.001 TS1 Trans. Sil. 2N3926 078-110-001
.20 Ts2 Trans, Sil. 2N3927 078-110-002
C2 820pF LT +100 350 056-402-001 Ts3 Trans. Sit. 2N3927 078-110-002
20
C3 oOg1  C/D +80 25 056-173-410
.20
ca 608 C/D +0p25 SO0 051-124-968
CS5  220F C/D +0p25 500 051-124-022 -
C6  250F Air Trimmer 058.051-602 CHOKES. COILS AND INDUCTORS
C7 820pF L/T +100 350 056-402-001 Ref. Description Part No.
20
L1 .F. Chol 450-734-093
C8 820pF L/T +100 350 056-02-001 R ke 50-734-09
20 (Ferroxcube Bead}
7821
o s oo s 0 v o e o
C11  25pF Air Trimmer 058-051 reut Tuning ol
12 O/ onzs 051126, L4 PA input Tuning Coil  450-782-166
¢ o= L5 R.F. Choke 450.734-093
13 25pF Air Trimmer 058-051-602 (F cube Beed)
errox
15 820pF L/T +100 350 -001
Cc1s 820pF L o0 056-402-00 e A e 450.734.093
(Ferroxcube Bead)
c16 1 c/oO +80 2 56-173-41
ou oo S 056173410 L7 R.F. Choke 451.782-129
L8 R.F. Crhoke 451-782-129
1 D +80 25 056-173-41
c7 oo © 20 5 056173410 Lo PA Output Tuning Coil  450-782-167
’ L10 PA Ousput Tuning Coil 450-782-168
L1t Meter:ng Coil 451-782-124
(
RESISTORS
Ref. Value Type Tol% W Part No.
R1 33 Carb. +5 »  062-023-033
R2 0047 WW +20 2 064-051-847
R3 33 Carb. +5 %  062-024-033
R4 33 Carb. +5 %  062-024-033
RS 22 Ceb. +5 %  062-023-022



R.F. Board U4

451-782-095 A/1ON & A/25N
451-782-135 A/10NW & A/25NW

299 808 ne

c12

Ref,

12322z

ag

U10 -~

Ut 1

TOP VIEW

WHITE SamD
INDICATE S
CATRODE EwD

Part No.

058-051-601
056-164-210

058-051-601
051-124-933
056-164-210

058-0651-601
058-051-601
058-051-601
056-164-210

056-173-310

055-235-640

Part No.

062-023-239
062-023-210
062-023-147
062-023-110
062-023-210
062-023-110
062-023-310
062-023-122

451-782-095
A/I1O0N & A/25 N
CAPACITORS
Ref. Value Type Tol.% V.W.
25pF Air Trimmer 200
1000pF C/T +50 500
-20
26pF Air Trimmer 200
3p3 C/D +0p25 SO0
1000pF C/T +50 500
-20
25pF Air Trimmer 200
25pF Air Trimmer 200
25pF Air Trimwner 200
1000pF C/T +50 500
-20
001 C/D +80 25
-20
A0UF E +50 16
-10
RESISTORS
Vaiue Type Tol.% W
3k9 Carb. +5 %
1k Carb, +5 %
470 Carb. +5 ¥
100 Carb. +5 %
1k Carb. +5 x%
100 Carb. =5 %
10k Carb. +5 %
220 Carb. =5 %
6k3 Cearb. =+5 %

r9

062-023-268

Parts List

SEMICONDUCTORS

Ref. Description Part No.

MR1 Diode Sil. 184148 079-124-001
s Trans, Sil. BF167 078-104-008
TS2 Trans. Sil. BF115 078-104-006

CHOKES, COILS AND INDUCTORS

Ref. Description Part No,

Ly Aerial Coil 450-782-136
2 R.F. Signal Coil 450-782-137
L3 R.F. Collector Coil 450-782-138
Le R.F. Signad Coil 450-782-137
Ls R.F. Signat Coil 450-782-139
L6 Choke 2[2 +10% 042-522-501
L? Coupling Coit 450-782-045
L8 Coupling Coit 450-782-045
Le tF input Assy. 451-782-060

CRYSTAL FILTER
Ref. Description Part No.

XL-F Crystal Fitear - Narrow  451-782-059
Band

- 451-782-135
A/10 NW & A/25 NW

Components as for 451-782-095, with the
foltowring exceptions:

Ref. Description Part No.
L9 IF tnput Assy 451-782 160
XL = Crystal Filte A rde Band 451-782- 141
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Cscillator Board U5

451-782-096

Ref. Vaiue Type Tol.% V.W.

C1  68pF
c2 oot
C3 1000pF
ca o
CS 1000pF
C8 12pF
C7  10pF
C8  10pF
co  eouF
C11 120pF
Ref. Vaiue
R 27k
R2 - 10&
R3 680
R4  4k?
R5 "
Ré 270
R? 100
R8 10k

™5

UTT ~

urs -9

TOP VIEW

[ L3I (70N 8¢ 187 f N
BF 187 &?o 8C 108 @
X 2369 \ 4

n
¢

CAPACITORS
C/T +3 70
C/D +80 25

-20
C/D +10 500
P/e +20 250
C/T +80 500
-20
C/p  +2 3
Alr Trimmer.
Alr Trimmer
E +50 18
-10
C/T 13 70
RESISTORS
Type Tol% w
Corb, +58 %
Carb. +§ 3
Carb. +8 3
Carb, +6 3
Carb. +8 %
Cerb. +8 %
Cerb. +5 %
Carb. +5 %

Part No.

051-326-068
0866-173-310

053-164-210
054-061-410
0588-164-210

051-076-012
088-081-001
088-061-001
055-235-640

061-328-112

Part No.

062-023-327
062-023-310
062-023-168
062-023-247
082-023-210
082-023-127
082-023-110
082-023-310

Parts List

N’
SEMICONDUCTORS
Ref. Owacription Part No.
TS1 Trans. SH. BC107 078-101-007
Ts2 Trans. SHl, BF115 078-104-006
CHOKES, COILS AND INDUCTORS
Ref. Description Part No.
L1 R.F. Chokse 4107 +10% 042-547-501
L2 Tripier Coil 450-782-140
L3 Tripler Co# 450-782-141
14 R.F. Choke 1UH +10% 042-510-501



I.LE Board U6
451-782-026 A/10N & AI25N
451-782-133 A/1ONW & AI25NW

Ref.
c2

(o]

cé

c7

c10
c11

ci12

c13

Cci4

c15

c1é

c17

cis8

i Vo

oase

Ass

0A202

8IY83 SEMIS
LOLOUNED @AND INDICATES
CATHCDE END

BOTTOM VIER

451-782-026
A/fON & A/25N
CAPACITORS

Value Type Tol% V.W.

1000pF C/T  +50 500
-20

oM01 C/D +80 25
-20

40UF E +50 16
-10

1000pF C/T +50 500
-20

o2 C/D +80 25
-20

01 C/D 480 25
-20

2700pF P/s +2 125

QUD1 C/D +80 25
-20

270pF P/s +20 100

o2 C/OD  +80 25
-20

1000pF C/T +50 500
-20

ot C/0 +80 25
-20

047 C/D  +80 25
-20

ot C/D 480 25
-20

1000pF C/T +50 500
-20

o1 C/D +80 25
-20

40UF E +50 16
-10

2700pF P/e +2 125

[+ '7q] C/D  +80 25
-20

QDT C/D 480 25
-20

1800pF P/e +2 125

150pF S/M +2% 500

&470pF P/ +5 100

470pF P/s +5 100

47pF C/P +2 63

680pF C'®  +20 100

680pfF P's +20 100

680pF P’s +20 10C

Part No.
056-164-210

056-173-310

055-235-640

056-164-210

056-173-422

056-173-310

051-017-227
056-173-310

054-017-127
056-173-422

056-164-210

056-173-310

056-173-347

056-173-410

056-164-210

056-173-310

055-235-640

051-017-227
056-173410

056-173-310

051-017-218
051-424-115
052-017-147
052-017-147
051-186-047
©54-017-168
054-017-168
054-017-168

C30
c31
C32

C35

Cc36
Cc37

Ref.

R1
R2
R3
R4
RS
R6
R?
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R33
R34
R35

Parts List

680pF P/s  +20 100

3p3 C/D +0p25 500

470pF P/s  +20 100

oW1 C/D  +80 25

-20

18pF C/P 2 63

OU01 C/D +80 25
-20

33pF C/T 22 63
6p8 C/T +0p5 500
RESISTORS

Value Type Tol% W
3k3 Cerb. +5 %
470 Carb. +5 %
3k3 Cardb. 5 %
100 Carb. +5 %
3k9 Carb. =+5 %
3k3 Carb. +5 %
100 Carb. *5 %
3k3 Carb. +5 %
1k§ Carb. +5 %
1k Carb. +5 %
1k5 Carb., =*5 %
1k2 Carb. *5 %
1k5 Carb. 5 %
100 Carb. 5 %
2k2 Carb. 5 %
3k3 Carb. 5 %
1k Carb. 5 %
4x7 Carb. 5 %
680 Carb. 5 %
680 Cardb. +5 %
680 Carb. 5 %
680 Carb. +5 %
33 Carb. 5 %
33k Carb. +5 %
82k Carb. *5 %
100 Carb. +5 %
10k Carb. +5 %
2x7 Ced. +5 %
1kB Carb. =5 %
1k6 Carb. +5 %
6x8 Cars 5 %
a4k 7 Carz zs Ya
68 Carb =5 %

054-017-168
051-124-933
054-017-147
056-173-310

051-076-018
056-173-310

051-186-033
051-194-968

Part No.

062-023-233
062-023-147
062-023-233
062-023-110
062-023-239
062-023-233
062-023-110
062-023-233
062-023-215
062-023-210
062-023-215
062-023.212
062-023-215
062-023-110
062-023-222
062-023-233
062-023-210
062-023-247
062-023-168
062-023-168
062-023-168
052.023-168
062023-333
062-023-333
062023-382
062023-110
062-023-310
062-023-227
062-023-218
062-023-215

2 2-023-268

Iz 023247
0€2-023-268

SEMICONDUCTORS

Ref. Description Part No.

MR1 Diode Ger. OA90 079-212-001
MR2 Diode Ger. OAS0 079-212-001
MR3 Diode Ger. GA90 079-212-001
MR4 Diode Ger. OASQ 079-212-001
TS Trans. Sii. BF 115 078-104-006
TS2 Trans. Sil. BF115 078-104-006
TS3 Trans. Sil. BF115 078-104-006
TS4 Trens. Sil. BF115 078-104-006
TSS Trans. Sil. BF115 078-104-006
TS6 Trans. Sit. BF115 078-104-006
TS7 Trans. Sil. BF 115 078-104-006

CHOKES, COILS AND INDUCTORS

Ref. Description Part No.

L1 R.F. Choke 1QUH +10% 042-610-501
L2 IF Coil 455xHz 451-782-064
L3 IF Coil 455& <2 451-782-065
L4 IF Coil 455kHz 451.782-066
LS Discriminator Coil 451-782-067

455k Hz
L6 Choke 1mH 042810501
CRYSTAL
Ref. Description Part No.
XL-M 2nd Osc. Crysul 450-782-061

451-782-133
A/10 NW & A/25 NW

Components as for 451-782-026 with the
foliowing exceptions:

Ref,

ct10
Cc36

Ref,

R20
A35

CAPACITORS
Value Type Toi.% VW, Part No.
470pF P/s *20 100 054-017-147
1000pF C/O +10 500 053-164-210
RESISTORS
Value Type To. % w Pa— No.
22k Card, -5 A 062L203-322
NIt

27



Audio Board U7
451- 782 - 027 AI10N

& AI25N

451-782- 134 AI1ONW & AI25NW

v EW

451.782-027
A/1I0N & A/25 N

CAPACITORS

Ref. Value Type Tol.% V.W. Part No.

C1 2700pF P/le 12 125 051-017-227
C2 OU12 P/e +10 160 053-248-412
£3 1us P/e +10 100 063-057-515

Ca 125uF E +50 16 055-000-003
-10

C5 330pF C/D +10 SO0 053-164-133

C6 OUlS Ple +10 160 053-248-415

C? Out C/O +8O 25 056-173-310

-20

C8 10uF E +50 16 055-235-610

-10

C9 125uF € +50 16 055-000-003

-10

C10 U015 Ple +10 160 053-248-315
C11 1000pF C/D +10 500 053-164-210
c12 A0UF E +50 16 055235640

-10

c13 64[F € +50 10 055-234-664

-10

Cl4 40uF E +50 16 055-235-640

-10

C15 1254F E +50 16 055-000-003

-10

C16 40uF E +50 16 055-235-640

-10

C17 125F € +50 1€ 055-000-003

-10

C18 330uF E 320 6.3 055-233-733

C19 560pF C/D +10 500 053-164-156
C20 22 P/e  +10 100 053-057-422
C2t 022 P/e +10 100 053-057-422

Ref,

R1
R2
R3
R4
RS
R6
R?
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R24
R25
R26
R27
R28

Ref,

L
L2

Vaiue

33k
6k8
330
100
4?7
10k
3k9
220
47k
10k
1k5
330
56k
18k
22k
1k$§
2k2

10

47
5k6

2x7
470
47k
12k
100

Peaking tnductor
Pesking inductor

<
3
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gpgeageeeegee
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@ e
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0ASO  o0alrz .

IV SEwrEs

CCLOURED Bawl ImDnCA™LS

CaTHODE EmC

09
559

8C 107
8L oy

IN236%

:'D

Parts List
RESISTORS SEMICONDUCTORS
Tol.% W Part No. Ref, Owescription Part No.
+5 % 062-023-333 | MR 1 Diode Sil. 0A202 079-124-001
+5 % 062-023-268 | MR2 Diode Ger. OA90 079-212-001
. *5 % 062-023-133 | 781 Trens. Sil. BF115 078-104-006
+5 % 062-023-110 | Ts2 Trans. Sil. BF115 078-104-006
+5 % 062-023-247 | 783 Trens. Sil. BC109 078-101-009
+5 % 062-023-310 | Ts4 Trens. Sit. BF116 078-104-006
+5 % 062-023-239 | Ts5 Trens. Sil. BC107 078-101-007
+5 % 062-023-122 | Ts6 Yrans. Sil. Matched Pair 078-000-001
+5 % 062-023-347 | TS7 AC187/AC188
+5 % 062-023-310
. +5 % 062-023-215
. +5 % 062-023-133
. +5 % 062-023-356
. +5 % 062-023-318
+5 % 062-023-322 451-782.134
. 45 % 062-023-215 e
. 45 % 062-023-222 A/10 NW & A/25 N\W
. 5 % 062-023-010 )
Y % 062-023-047 Compomu-f?r451-782-o27vn-\0n
46 X 062-023-256 ing
. 45 % 062-023-168
+5 % 062-023-368
. +5 % 062-023-227
Thermistor +20 064-104-147 CAPACITORS
+5 % 062-023-347 | Ref. Value Type Tol.% V.W. Part No.
: f: : mg;‘;’:: C5 3900pF C/D +10 500 OS53-164-239
062 C19 1000pF C/D +10 500 O53-164-210
CHOKES, COILS AND INDUCTORS
Oeacription Part No. RESISTORS
451-782.073 Ref. Value Type Tol% W Part No.
451-782073|R22 150k Carb. +5§ 052023415



Front Panel Assembly U8

451-782-028

RY1
Swh

RV2

BOTTOM VIEwW

<) LD

11

Wiy ey

RESISTORS VARIABLE
Ref. Description Part No.

RV1 Pot'meter 5k +20% % Wsatt 068-042-002
RV21 Pot’'meter and DPST switch 068-043-001
SW1 | 50k +20% % Watt

Parts List

LOUDSPEAKER
Description Part No.
Loudspesker § ohm 450-782-063
(4 in, x 2% n.)
(10.16 cms x 7 cms)
Speaker Gaize 450-782-060

Voltage Regulator Board U9

451-782-029

CAPACITORS
Ref. Value Type Toi% V.W. Part No.
C1 25UF E +50 25 055-236-625
-10
C2 640uF € +50 16  (055-235-764
-10
RESISTORS
Ref. Vaiue Type Toi% w Part No.
R 660 Carb, +5 % 062-023-156
RZ 150 Carb. +5S % 062-023-115
22 680 Cab. =5 % 052024-168

Parts

AS2 %
1ma24ey asyts

COLLECTOR InTEmma, . ¥
CORRECTED TG g
cast

=E.,=

[LIAYY

WHITE Same
1NDICATES
CatTno0E Enp

List

MR
MR2
MR3
MRe
TSy

u10 44

=

U \lEH ‘\cjn

[VAR Bha

oass save sAle2
Slves szeies

COLOVURES® Bamd INDICATES
CATaeBE LND

SEMICONDUCTORS
Description

Diode Sit. BZY 88/C4V7 079-401-005
Diode Sil. 82Y 88/C6V8 079-401-008

Part No.

Diode Sil. 1IN4148 079-124-001
Diode Sil. 1IN4148 079-124-001
Trens, Si. BF 115 078-104-006
Trans. Ger. ASZ16 078-803-004




Crystal Kit U10S

451-782-097

L

| | o &

A

TOP VIEW

(J
E ——
Parts List
RESISTORS CHOKES, COILS AND INDUCTORS
Ref. Value Type Tol.% w Part No. Ref. Description Part No.
/1 1k Carb, 5 % 062-023-210 L1 Netting Coil 451.782-113
R? 1k5 Carb. 5 % 062-023-215 L7 Netting Coil 451.782-114
Crystal Kit U1OM
451-782 -140 a L | - |
C X X — [ u ]
iE? -us
d © @ (<] e 9 [+ ] > 16 ~4 B
u?
o166\ 161010190 L ]
ey > ) U -1
= | v B
C L L2 L3 L4 LS L6 > TOP VIEW
o © ® @ [ [ J
Ol 1 6. ©[.] O] 6] Ok
< ) Switch removed to show
6y 6, 0y 0\ 0\ 0 »
wiring & components
[%) [} L9 L0 (R1] L1
é Qi D e e el el
| o—
Parts List
RESISTORS CHOKES, COILS AND INDUCTORS SWITCH
Ref. Value Type Tol% W Part No. {Ref. Description Part No. Ref. Oescription Pert No,
R1 1k Carb. +5 * 062-023-210| L1 Netting Coi} 451-782-139 {SwW1 Switch NSF Oak Model A 450-782-204
R2 1k Carb. +§5 % 062-023-210} L2 Netting Coit 451-7T82-139
R3 ik Carb. 15 Ya 062-023-210| L3 Netting Coil 451-782-139
Ra 1k Carb. +5 % 062-023-210| L4 Netting Coit 451-782-139
RS 1k Carb. +5 % 062-023-210| LS Netting Coil 451'-782-139
R& 1k Carb. 45 % 062-023-210} L6 Netting Coit 451-782-139
R? IS Carb. +5 % 062023-215] L7 Netting Coil 451-782-114
R8 kS Carb. +5 % 062-023-215| g Netting Coil 451-782-114
RS 1k5 Carb. +5 %  062-023-215{ g Netting Coit 451.782-114
R10 1x5 Carb. 35 % 062-023-215 |10 Netting Coil 451-782-114
R117 x5 Card. 5 % 062-023-215 |11 Nertting Coil 451-782-114
R12 1x5 Cardb. +5 % 062023-215{12 Netting Coit 451.7%2-114




Filter and Relay Unit U12
451-782 - 098

—~~)
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g
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X
H
— ) }:Tq
. e <
Parts List
CAPACITCRS CHOKES. COILS AND INDUCTORS
Ref. Value Type Tol% V.W. Part No. Ref, Description Part No.
c1 18pF C/T Yapr 70 051-076-018 L1 Harmonic Filter Coil 450-782-142
c2 56pF C/D +2% S00 051-134-056 L2 Hermonic Filter Coil 450-782-143
c3 27pF C/D +2% 500 051-134-027 L3 Harmonic Filter Coil 450-782-144
Cca 1000pF C/D +10 S00 053-164-210 L4 Harmonic Filter Coil 450-782-144
C5 1000pF C/D +10 S00 053-164-210 LS Harmonic Fifter Coit 450-782-145
cé 18pF C/D +1pF 70 051-076-018
C7 0022 C/D +80 25 056-173-322 RELAYS
-20 Ref, Description Part No.

RLA Haller Relay NE50962 450-782-074

Polarity Rev SIC Protection Card U13
451-782-033 A0 ,

o . TOP VIFA

;ﬁ U9
451-782 -118 AI25 |
__ [
foume - s I
E i ;\‘ Q ) "'/,O <o-(::::['o e »"‘»w.:_ﬂ r 5
LD . — L _ !
: f % . P -7 L , —ReD oot - T F . ;

0ass  Jay. za202
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——— e — - — - Ndie

8IYEE SEvES
COLGURED BAnT mDITATES
CATHODE EnC

WaiTE BAND
wDICATES
IATHOOE END

Parts List

CAPACITORS SEMICONDUCTORS
Ref. Vaiue Type Tol% V.W. Part No Ref. Description Part No.
e c1 4uF E +50 40 055.237-540 MR1 Dfode Sfl. 0A202 079-111-001
.10 *MR2 Diode Sil. 1TN4148 079-124-001
*c2 ou01 C/O 20 25 218-070310 (25W oniy)
TS1 Trans. Ger. ASZ15 078-803-003
(10W oniy)
&
RESISTORS TS1 Trans. Ger. 2N4241 078-803-00<
Ref. Value Type Toi% VW Part No.
{25¥¥ only)
R1 2k2 Carb. %5 % 062-023-222 TS2 Trans. Ger. AC127 078-306-001
* R2 2k2 Carb. *5 % 062-023-222 Transistor Assy. 451-782-03%
RESISTOR VARIABLE * NOTE C1 2nd R2 are included in 10 Watt

 ~neis oniy. tn 25 Watt mocdeis R2

is rapiaced by MR2 ancd C2 npata '@

Rv1 Resisio- varesie 2732 068-112.2.0° T3* smounted on a secarate Nedis
ohm = 10% 0.8 Waz orx

Ref, Descrigtion Part No.



Aerial Mismatch Protection Unit U14 5

451
451

-782-034
-782-127

AI10
Al25

BCTTOM VIEW

nil by

3498 0aso oaro?

8C 10?7
8 10y
1N2369

BIvYEe SEMES
IS.OURED BAND INDICATES

{ATRIDE ENC

Parts List

451-782-034 A/10 RESISTORS SEMICONDUCTORS
Ref. Vasiue Type Tol% W Part No. Ref. Description Part No.
CAPACITORS A1 82 Carb. +5 %  062-023-082 | MR1 Diode Ger. 0A95 079-212-002
Ref. Value Type Tol% V.W.  PartNo. R2 100 Carb. *5 %  062-023-110 | TS1 Trans. Sil. BC107 078-101-007
C1 ouDl C/O +80 25 056-173-310| "5 kS Carb. 45 % 062023215 451-782-127 A/25
-20 Components as tor 451.782.034,
€2 om1 C/D ‘go 25 056:173:310 RESISTOR VARIABLE with the following exception
-20
C3 ool C/D +80 25 056.173-310
20 Ref. Description Part No. CAPACITOR
ca 1OUF E +50 16  055.235.610 | RV1 Min. Trimmer 10k +20%  068-072-007 | Ref- Value Type Tol% VW Part No.
10 0.1w C4 40UF E +50 16 055.235-64C
Cc5 22pF Trnimmer 058-011-501 10
Miscellaneous
Parts List
Ret. Oescription Part No.
[UR R interwiring Board 451-782-012 Mizrophone Assy, 451-000-003
FS1 2A {10 Watt mode!} 034-113-002 Battery Connector Asey. 451-782-036
£S1  SA (25 Watt model) 034.113-005 Mounting Tray 451-757-090
£S2  2A (10 watt modet) 034-113-002 Micsophone Bracket 451-757-089
FS2  SA (25 Watt model) 034-113-005 ::"“" A'::'" A".V;( :::;:;?;:
osume Control nob m. - -
14 -173-
€3 Cep C/DOMT 220% 054-173-410 Mute Controt Knob Assy. 451.782-186
28vw Channel Seiector Knob Assy. 451-782-187
Xi-R1
o Recerver Crystals 3502 150.0558.2
XL R6
xL-T1
1o Transmitter Crystsis 3502 150.0560.2
X, 76

32



C BAND (148-174MHz)
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Transmitter Alignment and Test Procedure

INPUT SPOWER SUPPLY
LEVEL 138V (d.c
MILL!VOLTMETER
POWER METE R
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EARTH
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PYT FW\ 1680
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A {
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Figure 4

Test Equipment

Equipment having similar characteristics to the items listed below may be used.

(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)

(k)

Hum-free Power Supply to give 13.8V d.c. minimum, 5A rating.

Multimeter - AVO 8

R.F. Power Meter (50 ohms) — Bird Termaline 612
Modulation Monitor . . - Airmec 210A
Audio Oscillator - Wayne Kerr
Distortion and Noise Meter — AWA

VTVM - Philips GM 6009

De-emphasis Network (4k7 + Qu1)
Mismatch piece (15 pF 10W; 10 pF 25W) *

Resistors — 3 ohm 40 watt; 6 ohm 40 watt; 220 ohm 1 watt; 2k2 ohm 1 watt; 1k ohm 1 watt.

NOTE: All component references are prefixed by the number of the board on which the components

are mounted e.g. 2C4 refers to capacitor C4 on board U2.

Preparation

1. Set up the equipment as shown in Figure 4.

2 Set 14RV 1 fully anti-clockwise.

3. Ensure that the voltage regulator output (U9 pin 3) is within 11.3V to 11.9V.
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Polarity Raversal and Short Circuit Protection {U13)

Remove the transmitter crystal to prevent drive to the PA stage. Set 13RV 1 to maximum resistance
{slide towards rear of radiotelephone).

10 Watt Umit

1.  Conr=ct the 6 ohm, 40 watt resistor in series with the AVO 8 (10A d.c.) between U13 pin 2 anc
the honeycomb.

2. Operate the PTT and check that the current reading i1s = 2A.

3. Connect the AVO 8 (2.5V d.c.) between the collector and emitter of 13TS1. Check that
Vce < 0.2V.

4, It necessary, reduce the resistance of 13RV 1 10 obtain the figures in paras. 2 and 3.

5. Connect the 220 ohm, 1 watt resistor between U13 pin 5 and U13 pin 3 (earth). Check that the
current measured as in para. 2 above is < 1A and that the voltage measured as in para. 3 above is

= 8V.
6. Remove the load resistors and replace the transmitter crystal.
25 Watt Unit
P r2. l‘ rx -
1. Connect the 3 ohm, 40 watt resistor in series with the AVO 8 (10A d.c.) between U13 pm 2 and
the honeycomb. 1, J9.T e~ fenzocr = T oLy

2. Operate the PTT and check that the current is = 4A.

3. Connect the AVO 8 {25V d.c.) between the collector and emitter of 13TS1. Check that
Vce < 0.4V.

4. If necessary, reduce the resistance of 1I3RV 1 to obtain the figures in paras. 2 and 3.
5. Connect the 220 ohm, 1 watt resistor between U13 pin 5 and U13 pin 3 (earth). Check that the
current measured as in para. 2 above is < 2A and that the voltage measured as irs para. 3 above is

= 8V.

6. Remowe the load resistors and replace the transmitter crystal.

Adjustment of Trimmers

1. With audio off, adjust the following trimmers:

10 Watt Unit

2C8, 2C10, 2C14, 2C16, 2C18, 2C22 - Maximum capacitance
3C4, 3C5 - Maximum capacitance
3C2, 3C8 - Minimum capacitance
25 Watt Unit

2C8, 2C10, 2C14, 2C16, 2C18,2C22 - Maximum capacitance
3C1 — 4 Maximum capacitance
3C14 - Minimum capacitance
3C8, 3C13, 3C22 - Maxirrum capacitance
3C3, 3C20 - Mid-way



Alignment of Exciter Board (U2)

1.

2.

10.
1.

Cor-=21 the 1K, 1 waTT resistor, in series w th the AV 0O 8 —ve lead. "o the chassis.
Wit e AVO 8 (10 mA) +ve lead monitor 2TP Y. Tune 2L15, 2L 16 for maximum meter read -2
{app. 2.3 mA).

Con-=c1 the AVO 8 (1 mA) +ve lead to the +11.4Y rail. With the AVO 8 —ve fead, in series with
the 'x. 1 watt resistor, monitor 2TP2. Tune 2L17, 2L18 for maximum meter reading (app.
0.6 mA ).

Tune 2C8 for a dip in the AVO 8 reading (app. 0.5 mA).

Connect the /§VO 8 —ve lead in series with the 1k, 1 watt resistor, 1o the chassis. With the AVC B
{1 mA) +ve lead monitor 2TP3. Tune 2C10 for maximum meter reading (app. B850 uA).

Tune 2C14 for a dip in the AVO 8 reading (app. 750 uA).

Connect the AVO 8 (250 uA) —ve lead to the chassis and with the AVO 8 +ve lead, in series with
the 1k, 1 watt resistor, monitor 2TP4. Tune 2C18 for minimum meter reading (app. 200 uA).

CAUTION: Beware of false dips.

Reduce capacitance of 2C16 to obtain AVO 8 reading of approximatety 180 uA.
Tune 2C22 for a dip in the meter reading.

Connect AVO 8 (250 uA) across 3L18. Tune 2C22 to obtain maximum reading.

After alignment of PA, readjust 2L15, 2L 16 for minimum distortion of 400 Hz modulation.

Alignment of PA Stage

10 Watt Unit CAUTION: Do not tune for a power output of more than 11 watts.

1.

s woN

7.

Connect the AVO 8 {50 uA) across 3L4. Tune 2C22 for maximum reading (app. 5 uA). Tune 3C2
for maximum reading.

Connect the AVO 8 (50 uA) across 3L6. Tune 3C4 for maximum reading (app. 10 uA).
Tune 3C2 and re-tune 3C4 for maximum reading {app. 33 uA).
Tune 3CS, 3C8 for maximum output power.

Connect the AVO 8 (250 uA) —ve lead to chassis. With the AVO 8 +ve lead in series with the 1k,
1 watt resistor, monitor 2TP4. Re-tune 2C 16, 2C8, 2C10, 2C14 for maximum reading.

Re-tune 2C18, 2C22, 3C2, 3C4, 3C8, 3C5 in this sequence to obtain maximum output power
(11 warts).

Reduce output power to 10 — 10.5 watts by reducing capacitance of 3C8 and re-tuning 3C5.

25 Watt Unat CAUTION: Do not tune for a power output of more than 25.5 watts.

1.

2
3
4
5.
6
7

Connect the AVO 8 (250 pA) across 3L 18. Tune 3C3 for maximum reading.
Connect the AVO 8 (250 uA) across 3L7. Tune 3C8 for maximum reading.
Re-tune 2C18, 2C22, 3C3 for maximum reading.

Connect AVO 8 (250 uA) across 3L17. Tune 3C14 for maximum reading.
Remowe AVO 8.

Tune 3T22, 3C20 alternately for maximum output power.

Reduce capacitance of 3C13 by % turn and re-tune 3C14, 3022, 3C20 for maximum output
power. Repeat procedure to obtain maximum output power.

If outoxst power is <25 watts, increase capacitance of 3C1 and re-tune 3C3, 2C22 for maximum
cutput oower. Re-tune 3C8, 3C14, 3C22, 3C20. Repeat the procec_re until the output power is
25 1o £5.5 watts.
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Modulation

Check that the test equipment is connected as shown in Figure 4.

With the transmitter on and the correct output power indicated, tune the modulation monitor to
the correct frequency, adjust the input levei and set for frequency modulation.

Set 1RV 1 fully clockwise.

For maximum deviation set the audio osciilator to 3 kHz + 150 Hz, at an input level of
50 mV + 5 mV, and adjust 1RV2 to give the following:

Narrow channel separation (N) — 5 kHz + 0.3 kHz deviation
Wide channel separation (NW) - 15 kHz + 0.3 kHz deviation

Set the audio oscillator to 1 kHz + 50 Hz, with an input level of 5mV + 0.5 mV.

Adjust 1RV 1 to give the following:

0.1 kHz deviation
0.3 kHz deviation

Narrow channel separation (N) - 3.3 kHz

*
Wide channel separation (NW) — 10 kHz +

Recheck para. 4. Deviation should not exceed 5 kHz for N and 15 kHz for NW.

Under the conditions set in para. 6 check the following:

Distortion - < 5%

Noise - More than 50 dB betow 3.3 kHz for N
More than 50 dB below 10 kHz for NW

Field Test. An alternative method of testing operation and deviation is as follows:

1.

2

Do not connect the audio oscillator; leave the microphone connected.

With the transmitter on and the correct output power indicated, tune the modulation monitor to
the correct frequency, adjust the input level and set for frequency modulation.

With the PTT pressed, speak into the microphone. An average deviation of 3 kHz (N) or
10 kHz (NW) indicates that 1RV 1 is set correctly.

Whistle into microphone (app. 1 kHz). Deviation of 5 kHz (+0 —0.5 kHz) for N or 15 kHz
{+0 —1 kHz) for NW, indicates that 1RV 2 is set correctly.

Aerial Mismatch Protection (U14)

1.

2

Remove ail test equipment shown in Figure 4 except the Power Supply and Power Meter.
Set 14RV 1 between the fully anti-clockwise and the centre positions.

Connect the AVO 8 (2.5V d.c.) between earth and the monitor point on U14,

Operate the PTT, tune 14C5 for minimum reading.

Connect the mismatch piece (15 pF 10W; 10 pF 25W) to the free end of the T-piece; this sets up a
SWR of approximately 2: 1 along the line.

Connect the AVO 8 (10V d.c.) between the emitter and coliector of 13TS1 on U13.
Operate the PTT, adjust 14RV1 to obtain a reading of 4V on the AVO 8.

Remove the mismatch piece and check that the output power is restored without the PTT having
to be re-operated.



Receiver Alignment and Test Procedure

Test Equipment

Equipment having similar characteristics to the items listed below may be used.

{a)
(b)
(c)
(d)
(e)
{f)
(9)
(h)
()

{k)
(U]

(m)

Hum-free Power Supply to give 13.8V d.c. minimum, 5A rating.

Multimeter - AVOS8

VTVM ~  Philips GM 6009
Signal Generator - Marconi TF 995/A5
455 kHz Generator - Philips PM 5300
Audio Oscillator - Wayne Kerr

10.7 MHz Marker

Distortion and Noise Meter - AWA
6 dB terminating pad - Marconi
20 dB attenuator pad - Marconi

Elec. Capacitor 25 uF, 25VW (2 off)

Resistor - 5 ohm 2 watt

NOTE: All component references are prefixed by the number of the board on which the components

are mounted e.qg. 2C4 refers to capacitor C4 on board U2,

Preparation

1.

Connect the 13.8V Power Supply to the unit. Set the VOLUME control fully clockwise and the

MUTE control fully anti-clockwise. Noise should be audible from the loudspeaker. Ensure that the

output of the voltage regulator (U9 pin 3) is within 11.3V to 11,9V,

NOTE: Uniess otherwise stated al! S/N measurements are to be taken at an audio output of
200 mWatts.
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Figure 5

I.LF. Alignment (U6)

1.

2.

Set up the equipment as shown in Figure 5,

Zero beat the 455 kHz signal generator with the 10.7 MHz marker and adjust the output to
300 uV. )

With the a.c. probe of the VTVM monitor the voltage at the following points.
(a) Junction 6C24/6C26 — tune 6L4 for maximum (app. 5V}

{(b) 6TP2 — tune 6L3 for maximum (app. 100 mV),

{(c} 6TP1 — tune 6L2 for maximum (app. 300 mV).

Connect the d.c. probe of the VTVM to 6TP3 and tune 6L5 for OV.

To check the discriminator, vary the input frequency by 5 kHz (N) or 15 kHz (NW) and check that
the change of output is 2 1V (N) or =2V (NW).

Oscillator Alignment (U5)

1.

Single Channel. Set 5C7 and 5C8 to minimum capacitance and check that the correct crystal is in
the receiver crystal socket.

Connect the AVO 8 (10V d.c.) between 5TP1 and the 11.4V +ve rail.

Adjust the netting coil slug for maximum voltage reading.

Tune 5C7 for minimum voltage reading.

Connect AVO 8 (2.5V d.c.) —ve lead to 4TP1 and the +ve lead to 4R,5‘;(top loop).

Measure the voltage at 4TP1. Tune 5C8 and re-tune 5C7 alternately for maximum voltage reading.

Multi-channel. Select highest and iowest frequency crystal in tum. In each case, adjust 5C8 to give
equal readings at 4TP1. Adjust coupling 5L2, 5L3 to give a reading of 0.7V—0.9V. This may
require re-tuning of 5C8 and 5C7.
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R.F. Alignment (U4)

1. Set up the equipment as shown in Figure 6.

2. Set 4C1, 4C3, 4C6 and 4C10 three turns out from the maximum capacitance position. Set the slug
of 419 level with the top of the former,

3. Set the signal generator to the receiver channet frequency and adjust the output to give a S/N ratio
of approximately 15 dB.

4. Adjust trimmers 4C1, 4C3, 4C6, 4C10 and 4L9 for maximum S/N ratio while gradually reducing
the output of the signal generator until a S/N ratio of 32 dB (N) or 40 dB (NW} is obtained with an
input of 1 uV.

5. Increase the output of the signal generator by 10 dB and de-tune 4C3 until the original S/N ratio is
obtained.

6. Tune 4C1 for maximum S/N ratio.

7. Tune 4C3 for maximum S/N ratio while decreasing the output of the signal generator to maintain a
S/N ratio of 32 dB (N} or 40 dB (NW).

8. Increase the output of the signal generator by 20 dB and de-tune 4C10 until the original S/N ratio
s obtained.

9. Tune 4C7 for maximum S/N ratio.

10. Re-tune 4C6, 4C10 while decreasing the output of the signal generator until a S/N ratio of
32 dB (N) or 40 dB (NW) is obtained.

NOTE: All voltage sensitivity figures are p.d.

1.

Signal/Noise Ratio. Set the signal generator deviation to 5 kHz (N) or 15 kHz (NW) at 1 kHz with
1 12V input to the receiver. Adjust the receiver output to give 200 mWatts {1V across dummy ioad).

Remove audio modulation and check that the S/N ratio is not less than 32 dB (N) or 40 dB (NW).

image Response. Set the signal generator to 21.4 MHz above the signal frequency, with 1 kHz
modulation at 1.5 kHz (N) or 4.5 kHz (NW) deviation, and an input to the receiver of 8 mV.

Adjust the output of the receiver to 200 mWatts. Remove the audio modulation and check that
the S/N ratio is not less than 10 dB.
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Audio Outgut and Distort:on

1.

2.

Set the signal generator tc 1 kHz modulation v.ith 3.3 kHz (N} or 10 kHz (NW) deviation.

Adjust the receiver input to 5 pV and adjust the VOLUME control to give an output of
2 watts (3.16V across the dummy load).

Distortion must be < 10%.

Phase Correction

1.  Modulate the signal generator with the audio oscillator set to 1 kHz. Set the signal generator
modulation deviation to 3 kHz with a receiver input of 5 uV.

2. Adjust the audio output to 0.9V across the dummy load.

3. Set the audio oscillator frequency to 300 Hz. The receiver output should rise by between +7.3dB
and +11.7 dB.

4. increase the audio oscillator frequency to 1 kHz and check that the receiver output is still 0.9V.

5. Set the oscillator frequency to 3 kHz. Check that the output across the dummy load is between
—8.7 dB and —15 dB.

Squelch

1. Remove the dummy load and re-connect the loudspeaker.

2.  Set the MUTE control so that the receiver is just squelched (loose squelch).

3. Set the signal generator for a modulation of 1 kHz at 5 kHz (N} or 15 kHz (NW) deviation.

4. Gradually increase the output of the signal generator until the signal is just audible as the carrier
is turned on. Note the required signal level.

5. Set the MUTE control fully clockwise and increase the output of the signal generator untii the
receiver output becomes audible. Note the required level (tight squeich).

6. Limits:

Loose squeich < 0.4 uV
Tight squelch > 2 x signal required for loose squeich but <4 uV.



Mod. Amp. Board U1

451-782- 021

eF s
e
3a%s  rasT  saze: LTSIy %26y

87ese seams wMITE BAnD
COLOVEES Bama INDICATES woicaTes
{e‘mIBE END CATRCOE EwD
Parts List
CAPACITORS RESISTORS

Ref. Value Type Tol% V.W. Part No. Ref. Valuve Type Tol.% w Part No.
Cct 4UF E +50 40 055-237-540 R1 39k Carb. *5 % 062-023-339

-10 R2 15k Carb. +5 % 062-023-315
C2 2200pF C/T +50 500 056-154-222 R3 ik Carb. +5 % 062-023-210

-20 RS 2k2 Cerb., +5 % 062-023-222
C3 32uf E +50 4 055-232-632 R6 220 Cearb. +5 % 062-023-122

.10 R? I9x Carb. +5 % 062-023-339
C4 4700pF Ple +10 400 053-253-247 R8 15k Carb. +5 % 062-023-315
C5 8OuF E +5S0 25 055-236-680 R9 1k Carb. +5 % 062-023-210

-10 R10 22 Carb, +5 % 062-023-022
C6 Ous4e E +100 64 055-238-464 R11 2x2 Carb, +5 % 062-023-222

-10 R12  6k8 Carb. +5 % 062-023-2¢6¢8
G? 32UF E +50 4 055-232-632 R13  22x Carb. +5 % 062-023-322

-10 R14a 220 Carb. +5 % 062-023-122
C8 4aQuF E +50 16 055-235-640 R15 2x2 Carb. +5 % 062-023-222

.10 R16 10 Carb. +5 % 062-023-010
C9 8OuF E +50 25 055-236-680 R17 470 Carb. +S % 062-023-147

.10 R18 3k3 Carb. +5 % 062-023-233
C10 32uF E ~50 4 055-232-632 R20 4x7 Carb. +5 % 062-023-247

-10 R21 470 Carb. +5 % 062-023-147
C11 25uF € +50 25 055-236-625 R22 3x9 Carb. 5 % 062-023-239

-10

Ci12 OMD1  Ple +10 160 053-248-310
C13 OMo1 Ple +10 160 053-248-310
C14 0012 P/e +10 160 053-248-312

SEMICONDUCTORS
C18 25uF E +50 25 055-236-625

-10 Ref. Description Part No.
C16 o1 Ple +20 250 054061410 MR1 Diode Sil. 0A202 079-111-001
C17 OUl C/D +20 25 054-173-410 MR2 Diode Sil. 0A202 079-111-001
€18 o1 c/O +80 25 056-173-310 MR3 Ciode Sil, 1IN4148 079-124-001
-20 MR4 Diode Sil. IN4148 079-124-001
Ts1 Trans. Sil. 8C107 078-101-007
Ts2 Trans. Sil. BF115 078-104-006
Ts3 Trans. Sit. BF115 078-104-006

RESISTORS VARIABLE

Ref. Oexcripton Part No.

RV1 2%2 Min Trir-~er +20% 068-072-008 CHOKES, COILS AND INDUCTORS
0.1 Wart R

RV2 10k Min Tr ~ —2r+20% 068-C"1-007 Ref. Description Part Nz

0.1 vetx L1 A dio Filter Coil 451-782£39



Exciter Board U2
451-782-022

]
-

g8 8¢ 8 Q¢

2]
~

g8

c10
Ccy
Ci12
C13
Ci14
c15
cié
C17

ci8
c19

(IS SR |
\wTEaAmALLY
C(OnmECTE D

*e Twk Cast
CAPACITORS
Value Type Tol.% V.W.
120pF C/D +10 500
10UF E +50 16
-10
ouc1  C/D +80 25
-10
22pF C/O +24 500
OUO1 C/D  +80 25
-10
ouo1r C/0 +80 25
-10
OoM01  C/O +80 25
-10
25pF Air Trimmer
Ouo22 C/D +80 25
-10
25pF  Air Trimmer
560pF C/DO +10 500
S60pF C/D +10 500
39pF C/O s0p25 500
25pF Air Trimmer
3.3pF C/D 3p25 500
25pF Air Trimmer
ouo1 C/O +80 25
-10
25pF Air Trimmer
15pF C/D +2% 5S00
ou0Y  C/O +80 25
-10
10UF E +50 16
-10
25pF Air Trimmer
ouo1  C/OD +80 25
-10
470pF P/s +5 100
15pF C/D  +2% 500
OuoY  C/D +80 25
-10
27pF C/D  +2.5% 500

Part No.

053-134-112
055-235-610

056-173-310

051-124-022
056-173-310

056-173-310

056-173-310

058-051-602
056-173-322

058-051-602
053-164-156
053-164-156
051-134-039
058-051-602
051-124-933
058-051-602
056-173-310

058-051-602
051-124-015
056-173-310
055-235-610

058-051-602
056-173-310

052-017-147
051-124-015
056-173-310

051.134-027

a3

€T z.

Ref.

R1
R2
R3

RS
R6
R?
R8
R9
R10
R11
R12
R13
R14
R1S
R16
R17
R18
R19
R20
R21

Ref.

MR 1
TS

d¢dd

TS86
TS?

oa%C  GAloO?

BZYIN SEMES

SET SAND INDICATES
{ATHODE ENC

Parts List

RESISTORS
Value Type Tol% W
18k Carb. *5 %
15k Carb. =+§5 %
150 Carb. =5 %
2k2 Carb. +5 %
100 Carb. *5 %
47k Carb. 5 %
15k Carb. +5 %
330 Carb. *5 %
100 Carb. =+5 %
1k Carb. +*5 %
100 Carb. +5 %
1k Carb. +5 b3
33k  Carb. +5 %
47 Carb. +*S5 %
2k2 Carb. +5 %
47k Carb +5 %
100k Cerb +5 %
330 Carb +5 %
150 Carb. *$S5 %
150 Carb. =*5 %
10 Carb. =+5 %
SEMICONDUCTORS
Description

Diode Zener BZYB8/C5V6
Trans. Sit. BF115

Trans, Sil. BF 115

Trens. Sil. BF11S

Trans, Sil. BF115

Trans. Sil. 2N2369

Trens. Sii, 2N2I69

Trans, Sil. 2N35563

8¢ oY
»C 08
tLE213 )

Part No.

062-023-318
062-023-315
062-023-115
062-023-222
062-023-110
062-023-347
062-023-315
062-023-133
062-023-110
062-023-210
062-023-110
062-023-210
062-023-333
062-023-047
062-023-222
062-023-347
062-023-410
062-023-133
062-023-115
062-023-115
062-023-010

Part No.

079-401-007
078-104-006
078-104-006
078-104-006
078-104-006
078-101-011
078-101-011
078-509-001

Ref.

L1
L2
L3
L6
L7
L8
L9
L10
L1
L13
L14
L15
L16
L7
L8

Description

R.F. Choke 10004 + 10%

Second Doubler Coil
Second Doubler Coil
Third Doubler Coil
Third Doubler Coil
R.F. Choke

R.F. Choke

R.F. Choke 22
Driver Input Coi
R.F, Choke

DOriver Output Cod
Mod. Coil Assy. 1
Mod. Coil Assy. 2
First Doubler Cont
First Doubler Coit

CHOKES, COILS AND INDUCTORS

Part No.

042-610-501
450-782-020
450-782-118
450-782-021
450-782-022
450-734-093
450-734-093
042-522-501
450-782-023
042-451-501
450-782-024

*451-782-042

451-782-043
451-782-044
451-782-045



P A. Unit U3

451-782-023 C/10N & C/1TONW

Ref, Value
Ct1  4.7pF
c2 25pF
C3 4.7pF
ca 25pF
[ 25pF
Cc? 10pF
cs8 25pF
C9 820pfF
C10 820pF
C11 820pF
C12 820pF
c13 [+ "1} ]
c15 (2773 ]
Ref. Vaiue
R1 47
R2 220

CAPACITORS
Type Tol.% VW,
C/D +0p25 500
Air Trimmer
C/DO +0p25 500
Air Traimmer
Air Trwnmer
C/D +0p25 500
Air Trirmmer
[Wa g +100 350
-20
[Wa g +100 350
-20
[ g g +100 350
-20
(e g +100 350
-20
C/D *20 25
Cc/D +20 25
RESISTORS
Type Tol.% w
Carb. +5 %
Carb. +5 %

Part No.

051-124-947
058-051-602
051-124-947
058-051-602
058-051-602
051-124-010
058-051-602
056-402-001

056-402-001

056-402-001

056-402-001

054-173-410
054-173-410

Part No,

062-023-047
062-023-122

Parts List

Ref.

TS
TS2

Ref.

L1
L2

L3
L4
LS
L6
L7

L8
LS

YOP N £

N 40231 — IwMIN2E
q D c0262 — 2w39n
EMITTER IMTERMALLT

COMNECTED TO TamE
CASE

SEMICONDUCTORS
Description

Trans. Sil, 2N3926
Trans, Sil. 2N3927

»

Part No.

078-110-001
078-110-002

CHOKES, COILS AND INDUCTORS

Description

Oriver Input Coil

R.F. Choks (Ferroxcube
Besd)

Driver Collector Coil
Maetering Coil

PA Collector Coil
Metering Coit

R_F. Choke (Ferroxcube
Bead)

PA Tank Coil

PA Input Coil

Part No.

450-782-030
450-734-093

450-782-031
451-782-052
450-782-032
451-782-123
450-734-093

450-782-033
450-782-034
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PA. Unit U3

451-782-117C/25N & C/25NW

o 4328 ~ FwINE
4 i T N PR DS L P2
EmTIE® imTENWALLY

CImk ETES TO TwE
CASE

e =

Ref.
c1
c3
c4
Ccs
cé6
c7
c8
(o]

ci0

ciz
Cci13
cia
Ci5
cie
c17
cis

c19

c20
c22

Ret.

R1
R2
R3

Vaiue

250F
Op0L 7

820pF
820pF
10pF
250F
820pF
820pF
10pF
9pF

25pF
oot

820pF
820¢F
820pF

25pF

25pF

Vaiuve

220
100
22

CAPACITORS

Type Tol% V.W,

Ceramic Trimmer

Air Trimmer

C/D +80 25
-20

/T +100 350
-20

/T +100 350
-20

C/D +0p25 500

Air Trimmer

C/O +80 25
-20

LT +100 350
-20

/T +100 350
-20

C/D +0p25 500
Ceramic Trimmer

Air Trimmer
c/0 +80 500
-20
c/O +80 500
-20
LY +100 350
-20
LT +100 350
-20
LT +100 350
-20
Air Trimmer
Air Trimmer
RESISTORS
Type Tol.% W
Cardb. 5 %
Card, +5 %
Card. +5 %

Part No.
058-020-901

058-051-602
056-173-347
056-402-001
056-402-001
051-124-010
058-051-602
0566-173-347
056-402-001
056-402-001
051-124-010
058-020-901
058-051-602
056-173-310
056-173-310
056-402-001
056-402-001
056-402-001
058-051-602

058-051-602

Part No.

062-023-1 22
062-023-110
062-023-022

Parts List

Ref.

Ts1
TS2
TS3
TS4

Ref,

L1
L2

L3
L4
LS

L6
L7
L8

Li0
[S A

L12

L3
L14
L16
L16
L7
L8

SEMICONDUCTORS

Description

Trans. Sil. 2N3826
Trans. Sil. 2N3927
Trans. Sil. 2N3927
Trens. Sil. 2N3927

Part No.

078-110-001
078-110-002
078-110-002
078-110-002

CHOKES, COILS AND INDUCTORS

Daescription

Oriver tnput Coil

R.F. Choke (Ferroxcube

Bead)
R.F. Choke
Driver Input Coil

R.F. Choke (Ferroxcube

Beed)
R.F. Choke
Moetering Coil

PA Input Coil, 15t Section

PA Input Coil, 2nd Section
PA input Coil, 2nd Section
R.F. Choke (Ferroxcube

Bead)

R.F. Choke (Ferroxcube

Besd)

PA Choke
PA Choke
PA Tank Coil
PA Tank Coil
Metering Coil
Metering Coil

Part No.

450-782-152
450-734-093

451.782-121
450-782-153
450-734-093

451-782-122
451-782-123
450-782-154
450-782-155
450-782-166
450-734-093

450-734-093

450-782-158
450-782-158
450-782-187
450-782-159
451.782-124
451.782-123



R.F. Board U4

451-782-024 CI10N & CI 25N
451 -782-132 C/1ONW & CI25NW

-

TOP VIEW

LYY ]

WHITE BAND
INDICATES
CATHODE EnS

451-782-024 C/10N & C/25N

CAPACITORS
Ref. Value Type Tol.% V.W, Part No.
c1 25pF Air Trimmer 200 058-051-601
C2 1000pF C/T +50 S00 056-164-210
-20
c3 25pF Air Trimmer 200 058-051-601
Ca 3p3 C/D +0p25 500 051-124-933
CS 1000pF C/T +50 S00 056-164-210
-20
(> 3 25pF Air Trimwner 200 058-051-601
c7 25pF Air Trimmer 200 058-051-601
C10 25pF Air Trimnmer 200 058-051-601
C12 1000pF C/T +50 500 056-164-210
-20
c13 OM01 C/D +80 25 056-173-310
-20
Cla 4A0UF E +50 16 055-235-640
-10
RESISTORS
Rsf. Value Type Tol.% w Part No.
R1 3k9 Carb. +5 % 062-023-239
R2 1k Carb. +5 %  062-023-210
R3 470 Carb. +5 % 062-023-147
Ra 100 Carb. +5 % 062-023-110
RS 1k Carb. +5 % 062-023-210
"6 100 Carb. +5 % 062-023-110
Ry 10k Carb, +5 S 052-023-310

arus
8F 167

Parts List

SEMICONDUCTORS

Ref. Description Part No.

MR1 Diode Sil. ING148 079-124-001
TS1 Trans. Sil. BF 167 078-104-005
TS2 Trens. Sil. BF115 078-104-006

CHOKES, COiLS AND INDUCTORS

Ref. Description Part No.
(8} Aerisi Coil 450-782-042
L2 R.F.Signsl Codt 450-782-043
L3 R.F. Collector Coil 450-782-044
L4 R.F, Signs! Col 450-782-043
LS R.F.Signsl Coa 450-782-043
L6 Choke 1UH +10% 042-510-501
L? Coupling Coit 450-782-045
L8  Coupling Coil 450-782-045
9 I.LF. input Assy. 451-782-060
CRYSTAL FILTER
Ret. Description Part No.
XL-F Crystal Filter - Narrow Band 451-782-059

451-782-132 C/1ONW & C/25NW

Components s for CS‘I-782-624, with the
following exceptions,

Ref, Descrigtion Part No.
L9 IF Input Assy. 451.782-160
XL-F Crystal Filter — Wide Band 451-782-141
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Oscillator Board UbH
451 -782 - 025

TOP VIEW
v
i
I
1
:
{ C o
|
|
[}
]
1
1
’
Parts List
CAPACITORS SEMICONDUCTORS
Ref. Velue Type Tol.% V.W. Part No. Ref. Description Part No,
c1 68pF C/T +3 70  051-326-068 TS1 Trans, Sil. BF115 078-104-006
c2 OU01 C/D  +80 25 056-173-310 TS2 Trans. Sil. BF 115 078-104-006
-20
C3 1000pF C/D +10 500 053-164-210
c4 Ot P/e +20 250 054-061-410
= ' INDUCTORS
C5 1000pF C/T +10 SO0 056-164-210 CHOKES, COILS AND
c6 10pF C/P +0p5 63 051-076-010 Ref. Description Part No.
€7 10pF Air Trimmer 058-051-001 L R.F. Choke 4{7 $10%  042-547-501
c8 10pF Air Trimmer 058-051-001 w2 Tripler Coil 450-782-052
C 4ouF E 450 16 055-235-640 L3 Tripler Coit 450-782-052
10 Le R.F. Choke 047 +10% 042-447-501
C10  1.8pF C/D 12 60 051-076-027
C11 120pF C/P 12 63 051.256-112
RESISTORS
Ref. Value Type Tol.% w Part No.
R 27k  Carb. +5 % 062-023-327
R2 10k  Carb. +5 % 062-023-310
R3 680 Cerb. +§ % 062-023-168
RS 1k Carb. +5 %X 062-023-210
R6 270 Carb. +5 % 062-023-127
R7 100 Carb. +5 % 062-023-110



L. Board U6

451-782-026 C/10N & C/25N
451-782-133 C/10NW & CI25NW

la v 0A%0  ga202

BIveL SERES
TI.IURCC BANL INDICATES
IsTMOOE €MD

Y REY

L LA B

451-782-026
C/ION&C/25N
CAPACITORS
Ref. Value Type Tol.% V.W. Part No.
C2 1000pF C/T +50 500 056-164-210
-20
c3 OuU0Y C/D +80 25 056-173-310
-20
ca 40UF E +50 16 055-235-640
-10
CS5 1000pF C/T +50 500 056-164-210
-20
C6 o222 C/0 +80 25 056-173-422
-20
c7 Ou01 C/D  +80 25 056-173-310
-20

C8 2700pF P/s +2 125 051-017-227
c9 00t C/D  +80 25 056-173-310

C10 270pF P/s 320 100 054-017-127

c11 ou22 C/D  +80 25 056-173-422
-20

C12 1000pF C/T +50 500 056-164-210
-20

c13 ou01 C/0 +80 25 056-173-310
-20

C14 Oup47 C/D  +80 25 056-173-347
-20

C15 o1 C/D  +8BO 25 056-173410
-20

C16 1000pF C/T +50 500 056-164-210
-20

c17 Ou01 C/D +80 25 056-173-310
-20

ci8 40UF € +50 16 055-235-640
-10

C19 2700pF P/e *2 125 051-017-227

c20 Oy C/D  +8BO 25 056-173-410
-2C

c21 OuD1 C/D  +80 25 056-173-310
-20

C22 1800pF P/e *2 125 051-017-218

C23 150pF S/M *2% 500 051-424-115

C24 470pF P *5 100 052-017-147

C25 470pF P/s *£ 100 052-017-147

C26 47pF C.P -2 63 051-185-047

C27 680pF ©°« 2% 00 054-017.168

c28
c29
C30
cn
C32
C33

C34
C35

c36
C37

Ref.

R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
R1S
R16
R17
R18
R19
R21
R22
R23
R24
R2S
R26
R27
R28
R29
R30
R31
R33
R34
R35

680pF
680pF
680pF
3p3
470pF
oot

18pF
OO0t

33pF
6p08

Value

3k3
470
3k3
100
3k9
3k3
100
3k3
1k5

1k
1k5
%2
1k5

2k2

Parts List
P/s *20 100
P/s +20 100
P/s +20 100
C/D +0p25 500
P/s 20 100
C/D  +80 25
-20
C/P +2 63
C/D +80 25
-20
C/D  +2 63
C/T +0p5 500
RESISTORS
Type Tol.% w
Carb. +5 %
Carb., +5 %
Carb. +§ %
Carb. +5 %
Carb. +5 %
Carb, +5 %
Carb. +5 %
Carb. +5 %
Carb. +5§ X
Carb., 35 %
Carb, +5 %
Carb. +5 %
Carb. +5 %
Carb. +5 %
Carb. *5 %
Carb. +5 %
Carb, +5 x
Carb, +5 %
Carb., +5 %
Carb. +5 %
Carb. +5 *
Carb. +5 %
Carb. +5 %X
Carb. +5 X
Carb. +5 %
Carb. +5 %
Coarb. 5 %
Carb. +5 %
Carb. +5 %
Carp *5 %
Carb. g %
Carb g .
Carp *s5 %

054-017-168
054-017-168
054-017-168
051-124-933
054-017-147
056-173-310

051-076-018
056-173-310

051-186-033
051-194-968

Part No.

062-023-233
062-023-147
062-023-233
062-023-110
062-023-239
062-023-233
062-023-110
062-023-233
062-023-215
062-023-210
062-023-215
062-023-212
062-023-215
062-023-110
062-023-222
062-023-233
062-023-210
062-023-247
062-023-168
062-023-168
062-023-168
062-023-168
062-023-333
062-023-323
062-023-382
062-023-110
062-023-310
062-023-227
062-023-218
062-023-215
062-023-268
062-023-227
062-023-265

SEMICONDUCTORS
Ref. Description Part No.
MR1 Diode Ger. 0A90 079-212-001
MR2 Diode Ger. 0A90 079-212-001
MR3 Diode Ger. 0A90 079-212-001
MR4 Diode Ger. 0AS0 079-212-001
TS1 Trans. Sil. BF115 078-104-006
TS2 Trans. Sil. BF115 078-104-006
TS3 Trans. Sii, BF115 078-104-006
TS4 Trans. Sil. BF115 078-104-006
TS5 Trans. Sil. BF115 078-104-.006
TS6 Trans_ Sil. BF115 078-104-006
TS7 Trans. Sil, BF115 078-104-006
CHOKES, COILS AND INDUCTORS
Ref. Description Part No.
L R.F. Choke 10LMH +10% 042-610-501%
L2 IF Coil 455k Hz 451-.782-064
L3 IF Coil 455kHz 451-782-065
L4 IF Coil 455kHz 451.782-066
LS Discriminator Coil 451-782-067
455k Hz
L6 Choke 1mH 042-810-501
CRYSTAL
Ref, Description Part No.
XL-M 2nd Osc. Crystal 450-782-061
451-782-133
C/10 NW & C/25 NW

Components as for 451-782-026 with the

following exceptions:

CAPACITORS
Ref. Value Type Tol% V.W.

C10 470pF P/s +20 100
C36 1000pF C/D +10 S00

RESISTORS
Ref. Value Type Tol.% w
R20 22k Ca-b. +5 .
R35 NIL

Part No.

054-017-147
053-164-210

Part No.

062-023-2z2
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Audio Board U7

451-782-027 CI1ON & CI25N
451-782 - 134 CI/10NW & C/25NW

v S — D oo i @

scion {08, @t s sase sar0? e o/ wnes
e WHITE SAMD
1NeNCAtE S
CATmZDE END
Parts List
451-782-027 RESISTORS SEMICONDUCTORS
C/ION&C/25N Ref. Value Type Tol.% w Part No. Ref. Description Part No.
CAPACITORS
R1 33 Carb, +5 %  062-023-333 |MR1  Diode Sil. IN4148 079-124-001
Ref. Value Type Tol.% V.W. Part No. R2 6k8 Carb, +5 % 062-023-268 | MR2 Diode Ger. 0A90 079-212-001
[o3 ] 27%; P/e 12 125 051-017-227 R3 330 Carb. is % 062-023-133 TS1 Trans, Sii. BF118 078-104-006
C2 OQui12 Ple +10 160 053-248-412| R4 100 Carb, 15 % 062-023-110 |TS2  Trane. Sil. BF115 078-104-006
c3 WS Ple +10 100 053057-515] RS  4k7 Carb. +5 % 062-023-247 | TS3  Trans. Sil. BC109 078-101-009
C4 125U4F E  +50 16 055.000.003| A6 10k Carb, +5 % 062023310 [TS4  Trans Sil. BF115 078-104-006
.10 R?7 39 Carb. +5 % 062-023-239 | TS5  Trans. Sil. BC107 078-101-007
C5 330pF C/D +10 500 053-164-133) B8 220 Carb. +8 % 062-023-122 | TS6] Trens Sil. Matched Pair  078-000-001
C6 OUIS P/le +10 160 053-248-415| A9 47k Carb.  +5 %  062.023-347 {vs7] Aci87/AC188
c7 o0l C/0 +80 25 056-173-310 R10 10x  Carb. +5 » 062-023-310
20 R11  1kS Carb, +5 X 062023215
c8 104F € +50 16 055.235.610 |R12 330 Cerb. 5 X 062-023-133 451-782-134
10 R13 56k Carb. +5 %  062-023-356 C/10 NW & C/25 NW
CO 1254F E  +50 16 065000003 |R14 18k Carb. 5 % 062023318 . !
R16 22% Carb, +5 %X 062-023-322
-10 = Components as for 451.782-027 with the
C10 OUD1I5 P/le +10 160 053-248-315 |R16 1S Carb. 16 %  062-023-215 following exceptions:
C11 10C0pF C/D  +10 SO0 053164210 |R17 2x2 Cerb. 5 X 062023222
C12 eouf E 50 16 055235640 |R18 10 Carb, 5 X  062-023-010 .
_ 10 R19 47 Carb. +5 %  062-023-047 CAPACITORS
Ci13 6auF E +50 10 055-234-664 | R20 5k6 Carb. +5 % 062-023-256 | Ref. Value Type Tol% V.W, Part No.
-10 R21 680 Cerb. 15 % 062023168 | g5 3900pF C/D +10 500 053-164-239
Cl4 eOuFf E 450 16 055235640 [R22 68k Carb. 215 X 0620233681cy9 41000pF c/D 110 500 053-164-210
.10 R24 27 Carb. +8§ X 062023227
C15 125F E +50 16 055000003 | R25 470 Thermistor +20% 064-104-147 RESISTORS
.10 R26 47x Carb, +8 % 062023347 et N
C16 @OuF E  +50 16 055235640 |[R27 12x Cerb. +5 X 062023312 [Ref. Velue Type TolX W o Mo
10 R28 100 Carb. +5 %  062-023-110 |R22 150k Cerb. +5 %  062-023-415
C17 1255 E +50 16  055-000-003
-10 CHOKES, COILS AND INDUCTORS
C18 330F E  +20 6.3 0855233.733
C19 S60pF C/D +10 500 053-164-156 | Description Part No.
C20 @2 P/e +10 100 083-057-422 | L1 Pesking Inductor 451-782-073
C21 o2 Ple +10 100 053057422 |L2 Pesking Inductor 451-782-073




Front Panel Assembly U8

451-782-028

SWt
RY2

RV1

E.
g.

8OTTOM ViEw

LSt

<)

>

11

Wy Wiy

RESISTORS VARIABLE

Ref. Description Part No.
RV1 Pot'meter Sk +20% % Watt 068-042-002
RV2| Pot'meter and DPST switch 068-043-001
SW1| 50k +20% % Wartt

Parts List

Ref.
LS

LOUDSPEAKER

Deacription

Loudspeaker 5 ohm
(4 in. x 2% in.)
(10.16cms x 7cms)

Speaker Gauze

Part No.
450-782-063

450-782-060

Voltage Regulator Board U9

451-782- 029

Image

COLECTOR INTEANAL

CTWMECTES 10 TWE
CASE

AS

=

CAPACITORS
Ref. Vaiue Type Tol.% V.W,
c1 25UF € +50 25
-10
C2 640uF E +50 16
-10
RESISTORS

Ref. Value Type Tol.%

R1 560 Carb, +5
R2 150 Carb, =&
R3 680 Carb, +5

< K g

#»

Part No.
055-236-62%

065-236-764

Part No.

062-023-158
062-023-11S
062-024-1£8

Mmiras

exTE 9AMD
SUTACATE S
CATwDOE ENO

Parts List

Ref.

MR1
MR2
MR3
MR4
TS
TS2

=
u13 i
U0~
vt ]
TOP VIEW
1 TY T\
A‘; :: 2F 47 6?0 X
LY \\
DAY [ 13 1) sa202
a2vas SeEnes
COLONSED BAND INODICATES
LaThODE CND
SEMICONDUCTORS
Description Part No.
Diode S#,. BZY 88/C4V7 079-401-005
Diode Sil. BZY 88/C6v8 079-401-008
Diode SHl. INA148 079-124-001
Diode Sil. 1N4148 079-124-001
Trans, Sil. BF115 078-104-006
Trans. Germ. ASZ16 078-803-004
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Crystal Kit U10S R

451-782-030 us N
& m—— ‘
| & L X - | us (’
= ™ |
u? ;
Gty =
u3 ;
TOP VIEW
Parts List
RESISTORS CHOKES, COILS AND INDUCTORS
Ref. Value Type Tol% w Part No. Ref, Description Part No,
R Tk Cardb. +5 % 062-023-210 L1 Netting Coél 451-782-076
R7 x5 Carb., +5 % 062-023-215 L2 Netting Coit 451.782-077
ER———

Crystal Kit U10M
451-782 - 136

u9 l w13

]
L_JjL ]

X X —

(73 § T
' u?
d(CE L ol oY ok okt 3 ol =
[PK}
6 @ g g ° @ TOP VIEW
(8] L2 L3 L4 LS L6
e O : ® ® @ ® :
6| O, 0Ll O 6| O
q z =1
6y 6y ey e\’ o\ e
L? ] LY L / L Lt
:é‘ 1 e 2l 2 )
- e —— J
Parts List
RESISTORS CHOKES, COILS AND INDUCTORS SWITCH
Ref. Value Type TolL% W Part No. Ref, Description Part No. Ref. Description Part No.
R1 1k Carb. +5 % 062-023-210 L Netting Coil 451-782-076 | sw1  Switch NSF Oak Model A 450-782-204
R2 1k Carb. +5 % 062-023-210 | L2 Aetting Coil 451.782-076
R3 1x Carb. +5 % 062-023-230 | L3 Netting Coil 451.782-076
R4 1k Carb. +5 % 062-023-210 | L4 Netting Coil 451-782-076
RS 1k Carb. +5 % 062-023-210 | L5 matting Coit 451.782-076
R6 1k Cardb. +5 % 062-023-210 | L6 Netting Coil 451-782-076
R7? 1k5 Cardb. +5 % 062-023-215 | L? Netting Coil 451-782-077
R8 1k5 Carb. +5 % 062-023-235 | L8 MNetting Coil 451.782-077
R9 1k5 Cardb. 5 % 062-023-215 | L9 Netting Coil 451.782-077
R10  1kS Cardb. +5 % 062-023-215 | L10 MNetting Coil 451.782-077
R11  1k5 Carb. +5 % 062-023-215 { L11 Netting Coil 451.782-077
R12 1kE Card. +5 % 062-023-275 | L12 Metting Coil 451-782-077
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Filter and Relay Unit U12

451-782- 032

T
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i ——
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= o e —
CAPACITORS

Ref. Veitue Type Tol.% V.W. Part No.
Cc1 10pF C/T +10 500 053-124-010
Cc2 27pF C/D  +2% 500 051-134-027
c3 12pF C/T +10 S00 053-124-012
C4 1000pF C/D +10 S00 053-164-210
CS5 1000pF C/O +10 500 053-164-210
Cc6 10pF C/T +10 500 053-124-010

Parts List

HITTOM JibA

—al
CHOKES, COILS AND INDUCTORS
Ref. Description Part No.
Lt Harmonic Filter Cost 450-782-071
L2 .Harmonic Fitter Cot 450-782-072
L3 Harmonic Filter Coit 450-782073
L4 Harmonic Filter Co@t 450-782-073
RELAYS
Ref. Description Part No.
RLA Haller Relay NESO962 450-782-074

Polarity Rev and SIC Protection Card U13

451-782-033 C
451-782-118 C

o
125

CAPACITORS
Ref. vaiue Type Toi. % V.W. Part No.
*C1 4UF € +50 40 055-237-540
-10
*C2 ool C/D 20 25 218-070-310
RESISTORS
Ref. Vaiue Typse Tol % W Part No.
R1 2k2 Carb. *S % 062-023-222
*R2 2x2 Carb. *§ % 062-023-222
RESISTCE v ARIABLE
=e Descr .t 2= Part No.
Ry Sez:stor Variar & 250 068-112-001

e

ez &
2am 2 10% 0 2 matt

Parts List

ASZ%

Ima2es aszis us :
COLLEZTOR INTERNALLY J
COMMECTED TS IO
case ’:}
U0 -
. Uz H
%S sor § A= -
vt H
ac:s oc : el
AC o8 O'o, L 4
ac - TOP VIEW
— S )
naren tayc  sas0  oazo2

®Wu(TE SanD
1DICATES
{aTmcOf En0

BIVESE SERES
CDRITLMED BaMD (NDICATES
IATHOOE END

SEMICONDUCTORS

Ref. Description
MR1 Diode Sit. 0A202
*MR2 Diode Sil. 1N4148
(25W onty)

TS1 Trans. Ger. ASZ 1S
(10W oniy)

TSY Trans. Ger. 2N4241Y
(25W only)

TS2 Trans.Ger. AC127

Transistor Assy
*NOTE Cland R2 32 -

mode:s on!, -~ I:
R2 is replacec ¢, W
parallel TSt s ~c _
sepcsrate heats .«

Part No.

079-111-001
079-124-001

078-803-003

078-803-005

078-306-00+
451.782 C3=

-7ed in 10 Wartz
“ 3ttt models

R2and C2in
“ted on a



Aerial Mismatch Protection Unit U14

451-782-034 CJI10
451-782-127 CI125
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Parts List
451-782-034 C/10 RESISTORS SEMICONDUCTORS
Ref. Vaslue Type Tol.% W Part No. Ref. Description Part No.
CAPACITORS
R1 82 Cwab. 5 % 062-023-082 | MR1 Diode Ger. OA95 079-212-002
Ref. Value Type Tol.% V.W.  Part No. A2 100 Cab. *5 %  062.023-110 | TS1 Trans. Sil. BC107 078-101-007
c1 OHOt C/O  +80 25 056-173-310 R3 15 Cab. *5 % 062-023-215 451-782-127 C/25
-20
. 173-310 1 034
C2 ouol c/D +gg 500 056-173-3 RESISTOR VARIABLE Components s for 451.782 ,
) Ref. Description Part No. with the following exception:
C3 ouor ¢O +80 500 056-173-310
.20 RV1 Min. Trimwner 10k ¥ 20% 068-072-007
CAPACITOR
Ca 10UF E +50 16 055-235-610 0.1 Wartt
-10
Ref. Value T Tol.% V.W. Part No.
€5  22pF Trimmer 058-011-501 alue Type Tol.% art No
C4 40uUF € +50 16 055-235-640
-10

Miscellaneous

Ref Description
V11 interwiring Board
FS1  2A (10 Watt mode:?
FS1  5A (25 Watt modes:
FS2 2A (10 Watt mode}
FS2 5A (25 Watt mode’
Cc3 Cap. C/0 out 220%
25vwW

XL-R1

to Receiver Crystals
XL-R6

XL-T1

to Transmitter Crystais
XL-T6

Part No.
451-782-012
034-113.002
034-113-005
034-113-002
034-113-005
054-173410

3502-150-0655.2

3502-150-0556.2

Parts List

Microphone Assy.

Battery Connector Assy.
Mounting Trey

Microphone Bracket

Whip Aerisl Assy.

Volume Control Knob Assy
Mute Control Knob Assy.
Channel Seiector Knob Assy.

451-000-003
451-782-036
451-757-09Q
451-757-083
451-757-016
451-782-186
451-782-186
451-782-187
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NARROW BAND (N) | 451.782-059 | 451-782-060 | None 6k8 33pF 270pF | 330pF 560pF 68k Only on | Oniy on { Only
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CIRCUIT DIAGRAM  450-782-236
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210 [(e0 e 5.1 e04 |58 e58 {e106 e 138
1,7 |60.7 |b57 | b1t |b58 |bt58 |b114|b133
c60 {co0s jc108] <58 Jcmmalca [c133]cita
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Ul CTRCUTT CORRFCTION
Crrouat Diragrr a0 3J50=TR7<2730 recuire= the following corrections:
C BAND

P (0scallator Board 451=7=7-025)

Addr C1O (6pR) :n parallel with (6

T3 CTRCU i7T CHANGES
Circuit Diagysr m pnn=787-"14¢ requires the following: chiinges
O DBAND
UA Py Tnic 4351=-T82-021%)

Add: €16 (39p) tetween emitter and base of TS2

U3 (PA Tt 451=7%2-117)

)

Add: 02 (63p) Yetween emitter and base - € TS?

B CORRECT: D PART 1w NTTRIC ATTON
Pare sdentit o «rion reguires it following corrections:

A HAN!
Py Vit U5 (451=7TR2=130) Paswe 24

5 2lpt (S & 2% 500V O31=120 =00

Fiiter and Relay T'noy T2 ('s'jl—TH;’—()‘)H) Pare 131

Add:  Aerial Socwket, HBelling Lee, 036-002-001



x

IF Aligmmen- (16): Delete ~tep 2.

Pare 39
Unde:r Test Fqguipment, delete:

(o) 45EkHz Generator = Philips PM3300

Page 40

Figure 5: Change "455kHz GEN" Lo read

10, TMHz MARKER™
1F Alignment (U6): Delete =tep 2.

Oscillator Alignment (Vi5): [lelete cntite procedure and
substitute the tollowing:

A I Sing~le Channel. Set 507 and 50X to max imum
capacity positions.

2, Ascertain that the minimum =j «cing between L2 and
L3 is O.4 inch.

3. Ascertain that the correct cryvstal is in the
receiver crystal socket.

L. Connect the AVO8 (10 Vdc range) between 5TP1 and
the 11.4V +ve rail.

5. Adju=t the netting coil slur for maximum voltare
reading.

6, Tune 3C7 for minimum voltage reading.

T . Connect AVOX (2.5 Vdc¢ range) =ve lead to 4TP1 and
the +ve lead to 4R35 (rop l()r;;\}.

=, Tune 508 and repeak 3C7 for maximum output., Iifr

the level is ontside the range 0,7V to 1.5V, then
adju-t the turns on tie twisted wire capacitor,
repeasking 507 and 5= after e..ch adjustment.

NOTE : Care should bLe taken t< keep the twisted
wire capacitor vertical and at a minimum
distance of 0.2 inch from the shield to
minimize chan;tes in capacitance if the
wire shift=s slightlyv. The wire length
should be such that the upper end is abcut
0.2 inch below the top of the shield.



C BAND
Exciter Poard U2 (4351~7K2=022) Pace 4

cYy 22pF c/p . 1029 500VW 051=125-022

PA Unit U3 (451-782-023) Page 45
Add:
16 I9pF /D NPO 5% 630VW  052-126-0739

PA Unit U3 (451-782-117) Page 40
Add:
C23 68pF 110% I50VW 3S0VW 053-132-068

Oscillator Board U5 (451-782-025) Page 48
Ct0 6p8 c/D 10p25 051 051-124-968

Audio Board U7 (451-782-~027 and 451-782-134) Page 50
c2t1 Ou22 P/e 110% 1COVW  053-457=422

I’Z.S NEW REPLACEMENT PARTS
I

dentification of the following parts differs from the corresponding
riginal parts. However, when these parts are replaced they should
e identified as follows to assume availability and facilitate supply.
Current FM1680 equipment already contains parts as identified herein.
A BAND
Mod. Ampl. Board U1l (451-782-021) Page 21

c8 L47uF Electro +50-10% 25VW 2222-015-16479

PA Unit U3 (451-782-130) Page 24
Cc9 10pF C/D NPO +5% 630V 052-126-010

RF Board U4 (451-782-045 and 451-782-135) Page 25
Cl4  L47uF Electro +50-10%, 25VW  2222-015-16479

Oscillator Board U5 (451-782-096) Page 26
C9 L7uF Electro +50-10% 25VW 2222-015-1647

IF Board U6 (451-782-026 and 451-782-133) Page 27

Cy

ClR{ LTuF Electro +50~10% 25VW  2222-015-16479

Audio Board U7 (451-782-027 and L51-782-134) Page 28
Ch
g?, 150uF Electro +50-10% 16VW 2222-016-15151

c17)

2=4

[ ——



ci12

C1y 4T eF Electro +50-10% 25VW  2222-015-16479
c16
C13 68\.F Electro +50-10% 16VW  055-235-668

Voltage Regulator Board V9 (451-782-029) Page 29
c2 680wnF Electrao +50-10% 26VW 2222-017-15681

Polarity Rev. S/C Protection Card U173 (h5l—782-033 and
451-782-118) Page 31

TS?2 Transistor, Ge AC187 07%-317-001
Miscellaneous Page 32
U11 Interwiring Board, 451-782-237
Microphone Assy. 451-000-012
C _BAND

Mod. Ampl. Board Ul (451-782-021) Page 43
c8 LT7LF Electro +50-10% 25VW 2222-015-16479

PA Unit U3 (451-782-023) Page 45
c7 10pF C/D NPO 5% 630VWN 052-126-010

PA Unit U3 (451-782~117) Page 46

232; 10pF C/D NPO +5% 630VW  052-126-010
RF Board U4 (451-782-024 and 451-782-132) Page 47
Ciy 4T7uF Electro +50-10% 25VW 2222-015-16479

Oscillator Board U5 (451-782-025) Page 48
Cc9 47uF Electro +50-10%  25VW 2222-015-16479

IF Board U6 (451-782-026 and 451-782-133) Page 49
Cy ;

c18 4TuF Electro +50~-10% 25VW 2222-015-16479

"Audio Board U7 (451-782-027 and 451-782-134) Page 50

Cy
C9
C1s 150uF Electro +50-10% 16VW  2222-016-15151

c17

c12 :
Clb% 47 LF Electro +50-10%  25VW 2222-015-16479
c16

C13 68nF Electro +50-10% 16VW 055=-235-668

2-5



Voltage Regulator Board U9 (h51—782—029) Page 51
c2 680.F Electro +50-10% 16VW 2222-017-15681

Polarity Rev. and S/C Protection Card U13 (451-782-033 and
451-782-118) Page 53

TS?2 Transistor Ge AC187 078-317-001
Miscellaneous

U1l Interwiring Board, 451-782-237
Microphone Assy., 451-000-012



3.4 U7 AUDIO CAKRD WITH INCRYASED OUTPUT

3.4 PURPOSE

Installation of a new type audio amplifier card employing an
integrated circuit output stage to provide a 3-watt audio output
on all models at the facilities socket (SK1), whilst limiting the
audio output of the internal loudspeaker to the present handling
capacity of 2 watts.

3.4.2 PARTS REQUIRED

CCT REF PART NO. NOMENCLATURE QTY
U7 4351-782-243 Assy, Audio U7/N 1
or
u7 451=-782-248 Assy, Audio U7/NW 1
R 062-053-910 Resistor, WW, 1 ohm 10% S5W 1

3.4.3 PROCEDURE

3.4.3.1 Facility Socket Fitted

a. Unsolder all U7 Audio Card (hﬁ1-782-027/13h) connections
from U1l Interconnection Board.

b. Remove U7 Audio Card 451-782-027/134, complete with leads,
from honeycomb.

c. Place new U7 Audio Card 451-782-243/248 into position in
the honeycomb and loose fit all screws.

NOTE: U7 fixing screws to be tightened in the
following order.

(1) Heatsink in honeycomb

(2) Heatsink to IC1
(3) U7 Card to honeycomb
d. Remove lead connecting socket SK! pin 1 with loudspeaker.

e. Remove leads connecting socket SK1 pin 5 with loudspeaker
and Ull interconnection board.

f. Remove riveted terminal LS10 on U11 board (see figure
3-5) and increase hole dimension to 0.120",



h. Solder white wire from U7 card 1PV 1o Vi 1T=-1,

P Salder white wire from U7 card TP2 to Ui 17=2,

k. Ssolder white wire from U7 card TPy to VY, UT=3,

1. Solder white wire from U7 card TP4 to Ur1/U7-4.

m. Solder white wire from V' card TP5 to Uil /UT=-5,

n. Solder white wire from U7 card TP6 to U11/1i7T-6.

p. Solder white wire from U7 card TP7 to U11/07-7,

q. Solder white wire from U7 card TP8 1o U11/U7-8.

r. Solder blue wire from U7 card TPt to U11/012-3.

s. Solder red wire from U7 card TP12 to U117012-1.

t. Route greyv wire from U7 card TP13 through houle made in
step ¢, cut back to suitable length and solder to loud-

speaker terminal 10.

u. I'se length of ¢rey wire remaining from step s. to
connect loudspeaker terminal 10 to socket SK1 pin 1.

Ve Solder 1 ohm wire wound resistor (R1) be t ween socket SKI
pin 5 and loudspeaker terminal 11,

3.4.3.2 Facility Socket Not Fitted

[n the event that the external facilities socket SK1 has not been
incorporated proceed at above with the following amendments:

(1) Delete 3.5.3.1 step d. and substitute:

d. Remove leads connecting loudspeaker and 111
interconnection board.

(2) Delete 3.43.3.1 steps u. through v. and substitute:

u. Refer to figure 3-7 and replace link with 1 ohm
wire wound resistor R1.

V. Use 2}" length of white wire to connect U1}
kxternal Connection LS1 to loudspeaker terminal 11,
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Location ot terminal LS10
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Figure 3-o 1.7

Audio Card Wiring

Refer to figure 3-6 for routing of the following connec-
tions of U7 Audio Card 451-782-243/248.



a.

REMOVE WIRE LINK
& FIT 1n RESISTOR

'> Q@?;’ 7@%:23

13 ~

56
&

1% a I

C »

1"

12

Figure 73-7 U7

TEST PROCEDURE

Amend the handbook

Card Link/Resistor location

receiver alignment and test procedure

section Audio Output and Distortion to read as follows:

(1) Set the signal

generator to 1 killz modulation with

3.3 kilz (N) on 10 kHz (NW) deviation.

(2) Adjust the receiver input to 5 +V and set the

Volume Control

to give an output of 3 watts (3.9V

across a 5. dummy load).

(3) UDistortion must not exceed 10%.



3.5

This
atd

r’.%v‘

Reduction of transmitter

INSTEBTILITY

modifrcation

shaotl 1d

fecessitlates

only be

PURPOSE

FM1680C equipment.

LEDUCTTION

:& incorporated
1ncorporaied
embodiment .,

instability

Iz Bl

on

stamdard

older

and

on

SPUr cois

current
sets where

tadiation

instability

01}

equi pment

3.5.2 PARTS REQUIREFD
ITEM CCT REF PART NO, NOMENCLATURE QT
A U2/R22 062023247 Resistor,Carb. 4k7 5% 0O.25w }
B U2/R23 062-023-210 Resistor,Carb. 1k 5% 0.25w !
C U2/ Ry 062-023-218 Resistor,Carb. 1k8 5% 0.25% )
D U2 'R6 062-0213-333 Resistor,Carb. 33k 5% 0.254 1
3 Ciy/C3 054 =403-001 Cap.F'Thru 1n +80-20% 500\ 1
F 036-K00-0135 Lug, sSolder .202 }
G Uiy Cy 0573-177~-222 Cap. Cer. NP 2n2 10% 100V 1
H V11 Ch 053-177=-222 Cap. Cer. NPvo 202 10% 100V !
) P11 Ch 053=-177-222 Cap. Cer. NP 2n2 10% 100V 1
A 006-106-508 Screw, OLHA Ch x 0.5 1
1. 036-300-00% lug, Solder 0,123 1
M 014-260-104 washer, lock 0.12% S Coil 1
N 013-260-501 Nut, OB 1
P 905-506-902 Steeving, PTEY AWG 18 UTw "
3.5.3 PROCE DURE
a. Fxciter Card 12 (451-782-022)

(1)
(2)

Cut

Figure 3-8

copper
as shown

Remove P xciter Card V2

n

track between
figure

3-8.

I'nde

side Coppe1

Track

from honexcomb.

junction K27C9 and L1s P

CUT & REMOVE
COPPER TRACK
-0507 MIN.

Crut-awsy

-

A1



(3} Remove re=istor REG (4Tho ) trom ats standing, position
adjacent to 21 and it resistor 33k. (item D) to a
Standi,- lu)sltj(\ll adjacent to RT.

(4) Remove coil L10 trem it~ ~tanding position adjacent
to C21 and refit in a ~tanding position adjacent to
TS6.

(5) Remove coil L3 from it~ standing position adjacent
to L11 and refit in a srtanding position adjacent to
TST.

(6) Solder a 4.7k resistor {item A) between terminal TPy
and L15 pin ) on copper track side of board, covering
any exposed resistor lead with PTFE sleeving (item P).
Circuit designation R22,

(7) Solder a 1k° resistor (item B) between terminal TP2
and junction of C8B/L2/TS4, covering any exposed
resistor lead with PTFE =leeving (item P). Circuit

designation R273,

(8) Remove resistor R4y (2.2k..) and replace with resistor
1.8k (item C).

(9) Refit U2 Exciter Card to honevcomb.

EACITER BOABT %1 782 ON2

.

y 7
e

=

e

[l Jddidiadbaidl I

Figure 3-9 Fkxciter Board U2 Modified Civcuit

b Aerial Mismatch Protection 1'nit 1%} ('4",!-78.‘3—0’3';/1'_’7)
(l) Remove Protection Unit Uy from the honeycomb,

(;’) Remove (. 01ul ceramic disc capacitor C3 and replace
with InF feedthrough capacitor (item L) and .202
solder lug {(item F) as shown in figure 3-10. Retain
3 cirenit designation,



Figure 3-10 U114 Protection Unit Layout

(3) Refit Protection Unit U1l4 to honeycomb.
Interconnection Card U111,

(1) Remove top right hand card ¢ inch cheesehead
retaining screw and discard.

(2) Re-~secure top right hand corner of card using

3 inch cheesehead 6BA screw (item K).

Figure 3-11 By-pass Capacitor Location

(3) Fit 0.123 solder lug, 0.123 coil lock washer,

and

nut (items L, M, & N) to screw fitted in step (2).

31



(W) ~alder 2n2 ceramie plate {item () between 11 pins
1111 2=5 and V11 V2«60, circnit reference designation

i
(5) Solder 2n2 ceramic plate {(item H) bertween Ul1l pins
U11/U3=8 and 111 /V3=-9, circuit reference designation

T5.

(6) =Solder 2n2 ceramic plate capacitor (item J) between
i 11/13-9 and the solder tag fitted in step (3).

.54 TEST PROCEDURE

The test procedure detuailed in the handbrook Transmitter Alignment
and Test Procedure is unaltered by this modification. It should

be noted, however, that the transmitter distortion after de-emphasis
is commonly not greater than 3%, the required drive of 2.73mA (meter
x‘eading) at TPl is easily obtained, and the pulling of the oscilla-
tor with tuning of U1/L15 is eliminated.
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3.6 FREQUENCY RANGE 137 =152 My

T.6.1 PILRPOSE

To enable FM1680C 25\ -~ix Channel 1o operate within the freqguency

ramngre of 137=1472 Mz,

3.6.2 PARTS REQUAIRE D
ITEM PART \o, NOME NCLATURE QTY
A U51=7TR2=246 A\ssy, Tx 6 channel 137-1452 MHz 1
i3 O014=-260-101 washer, Flat 0,121 Large 3
¢ O014-260-105 washer, lack O0.123 Int, 3
)] 051-090-947 Capacitor, Ceramic Plate 4Zp7 - .25p 63V 2
} 0852-214-011%5 Capacitor, Ceramic Tub, 15p v 5% 500V 2

3.6.3 PROCE DURF.
a. Front Panel
(1) Remove top and bottom covers and retain parts.

(2) I'msolder the four leads trom channel select switch =Wl
that pass through interconnection card Vi1,

(')) Remove knob from channel select switch Swl and retain
parts.

(4) Remove ftroni panel and retain parts.

(%) Remove channel crystal assembly U10 from front
panel and retain parts,

Y o U

U2 u3
UH\ l
b uto
—
i

Swi1

Figure 3-12 Tap view wi'h cover removed
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Channel (ryvstal issy,

{1) Unsolder transmit channel crystal assembly leads
from the channel select switch ~wW1 rear wafer.

{2) Remove transmit channel crystal assembly.

{3) Fit new transmit channel crystal assyv. (item A)
into channel crystal assembly.

(4) Solder transmit channel crystal assy. leads to
switch SW1 rear wafer as shown in figure 3-113,

foooo o]

o

TRANSMIT

000000
.S== /

Figure 3-13 Transmit Channel Crystal Assy Connections

d.

(5) Retit channel crystal assy. U10 to front panel
using screws retained from step a. (5), and washers
items B and C.

Front Panel,

(1) Refit front panel with screws retained in step a. (4).

(2) Refit knob removed in step a. (3) to switch SW1,
aligning "17" with front panel mark with switch in
full anticlock position viewed from front.

Fxciter Card U2,

(1) Unsolder leads 1, 2, 5, and 6 from interconnection
card U111,

(2) Unsolder output lead.



OUTPUT . un

-4
s
o)
N
U2 CARD 2
1

Figure 3-14 Fxciter Card U2 Connections
(3) Remove exciter card from honeycomb withdrawing
leads 3 and 4 through U111, and retain parts.

(4) Solder two 4pf Ceramic plate capacitors (item D)
to track side of card as shown in figure 3-15.

——— . —

L16

i R16
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Figure 5-15 12 Card Additionral tapacitor locations
and Moditied Cirenit



(5) Refi1t exciter card to honevc.mb using parts
retained in step (3).

(6) Pass leads 3 and 4 through U11,
(7) Resolder leads ', 2, 5, and 6 to U1l1.
(8) HResolder output lead.

e. PA Unit U3.

(1) Solder two 15 pF ceramic tubular capacitors (item E)
to PA unit V"3 as shown in figure 3-16.

{
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Figure 3-16 U3 Card Additional Capacitor
Locations and Modified (‘i’rcuit



f. Front Panel.

(1) Resolder four leads removed in step a. (2) to
channel select switch SW' as shown in figure 3-17.

Ul Ut (1}

WIPER

IR

Figure 3-17 U2/U3 Connections to Switch SW1

(2) Fitc crystals for required frequencies.

(3) Refit covers removed in step a. (1) after testing
completed.

3.6.4 TEST PROCEDURE

The test procedure detailed in the handbook Transmitter Alignment
and Test Procedure for power and bandwidth is unaltered by this
modification, and transmitter netting should be carried out in
accordance with the standard handbook procedure.
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