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TECHNICAL DESCRIPTION

1. R.F. AMPLIFIER SECTION

1.1 General (Refer Figure 3-7)

The r.f. amplifier section of Transmitter ATS-1 comprises a wide-band
pre-amplifier RFA1l, driver-amplifier RFA2, power amplifier RFA3, gain
limiter and a reflectometer,

The input signal at the radiated frequency in the 1.6 MHz - 30 MHz
range and selected emission mode is fed from the exciter unit by a 50-ohm
coaxial cable, After amplification a signal of up to 1 kW is fed by 75-ohm
coaxial cable to the aerial system.

The v.s.w.r. is detected by a built-in reflectometer and indicated on
multimeter 4M1. A rise in v.s.w.r. beyond a pre-set limit causes an overload
circuit to operate.

The operation of the driver amplifier and the parallel connected power
amplifier valves may be monitored and overloads in any of these circuits will
cause the overload circuits to operate, which in turn disconnects the e.h.t.
and lights up the appropriate overload lamp on the control panel,

Coarse and fine tuning of the RFA2 and RF A3 stages and transmitter
loading is achieved automatically by servo motors under the control of the
servo control unit. The transmitter may also be tuned manually.

1.2 Wideband Pre-Amplifier RFAL - 1R66415 (Refer Figure 3 - 7)

The r.f. output signal from the exciter is fed to RF'Al input impedance
matching transformer 2TR1 via 50-ohm coaxial cable and connector 1SKA,
The signal is passed on to 2VT9 and 2VT10 connected as a wide band cascode
amplifier providing a substantially flat response from 1.6 MHz to 30 MHz.
The base of 2VT10 is held at 6.8 V by zener diode 2MR12.

The gain of RFA1 is controlled by 2VT11, whose emitter current is
zero under normal operating conditions. In this state 2VT11 appears merely
as an additional capacitance across the common point of the cascode amplifier,
When a reduction in final output is required, the bias of 2VT11 is varied via
2VT12 so that emitter current flows. This causes the collector current of
2VT9 to divide between 2VT10 and 2VT11 resulting in a reduction of output
voltage., Complete suppression of the output signal occurs when all of the
collector current of 2VT9 flows via 2VTI11.

The change of bias on 2VT11 is controlled by the conduction of 2VT12,
which in turn is governed by the gain limiter or the r.f. control circuitry in
the tuning system. 1L1, 1R1 causes the response to fall off outside the

amplifier pass band. 1TR2 provides impedance matching between RFA1 and
RFA2, and 1R2, 1L2 provide peaking in the response at about 30 MHz.
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The r,f. input may be monitored by multimeter 4M1 in position 17,

EXCITER OUTPUT, after rectification and filtering by 2MR1, 2MR2, 21.1 and
2C2, the same voltage is also fed to the r.f. sensing circuit in the automatic
tuning system and to the output limiting circuit in the exciter auto-attenuator.
Similarly the r.f. input to RFA2 may be monitored by 4M1 in the RFA1 OUT-
PUT position after rectification and filtering by 1MR1, 11.4 and 11.6,

The frequency discriminator circuit is on the same printed wiring board
as RFALl; a description of its operation follows in sub-section 4.4 of this Part

1.3 Driver Amplifier RFA2 - Part of 1J66414 (Refer Figure 3 - 7)

This stage employs a single type 8122 ceramic beam power tetrode as a
tuned, class A, r.f. amplifier, The r.f. signal is fed to the control grid via
1C1 and the anode circuit is tuned by a ganged variable inductor 10LS and
variable capacitor 10C14 which are contained in the RFA2 tuning assembly.
Anode and screen potentials of 1.5 kV and 400 V respectively are provided
by a divider network in the e.h.t. power supply.

Coarse tuning is controlled by the frequency discriminator and fine tuning
by phase discriminator 1. 10 MOTOR 1 tunes inductor 10L9 and variable
capacitor 10C14. 10€13 is ganged to 10C14 and provides a signal voltage to
TR1 in each phase discriminator circuit. The second input for discriminator
1 is taken from 1V1 grid circuit via C3 on the discriminator board and from
1V1 cathode circuit via 1C6,

Inverse feedback is applied to 1V1 cathode circuit from RFA3 output via
a voltage divider comprising pick-up capacitor 1C43 and feedthrough capacitor
assembly 1C3 and the contacts of relay 4FB. 4FB is energised from the 25 V
d.c. supply via FEEDBACK switch 4SWG on the control panel and in the off
position 1V1 cathode is bypassed by 1C2.

Stage output may be monitored by multimeter 4M1 in position 15, RFA2
OUTPUT, and cathode current in position 6, RFA2 CATH. Bias is set by pre-
set control 1RV2 for a cathode current of 150 mA.

A description of frequency and phase discriminator operation is given in
sub-sections 4.4 and 4.5 respectively of this Part.

1.4 Power Amplifier RFA3 - Part of 1J66414 (Refer Figure 3 - 7)

This stage employs three type 8122 ceramic beam power tetrodes con-
nected in parallel and operating in class AB1, the input from RFAZ2 is coupled -
via 1C9, 1C17, 1C18 and 1C19. The anode circuit is a pi-L network and is
tuned by ganged 1C61 and 1L17, Transmitter loading is provided by ganged
1C62 and 11.18 the output being fed to the 75 ohm transmission line via a
directional coupler (reflectometer). Both tuned circuits are isolated from e.h, "
by 1C59,

Variable ceramic capacitor 1C61 and inductor 1L17 are tuned by 11
MOTOR 1 under the control of the frequency discriminator for coarse tuning
and phase discriminator 2 for fine tuning. Inputs to the phase discriminator
are provided by 10C13 (RFA2) and pick-up capacitor 1C47 (RFA3 output) via
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feedthrough capacitor 1C52,

1C62 and 11.18 are tuned to provide impedance matching to the trans-
mission line, by 12 MOTOR 1 under the control of the frequency discriminator
for coarse funing and the amplitude discriminator for fine tuning. Inputs to the
amplitude discriminator are provided by pick-up capacitor 1C44 and feedthrough
capacitor 1C48 and the stage grid circuit via 1C22 and feedthrough capacitor
1C23.

A neutralising voltage is obtained from adjustable pick=-up capacitor 1C42
and is applied to the grid circuit via 1C21 and the driver tuned circuit, which
provides the necessary phase reversal.

To reduce intermodulation distortion to a desirable level, approximatley
6 dB of r.f. feedback is applied to the driver amplifier cathode circuit via 1C3
and the pick-up capacitor 1C43, The filter network 1C63, 1C64, 1121 and 1R56
to 1R58 provides suppression of parasitic resonances. Feedback may be switched
on or off as described in section 1,3 Driver Amplifier RFA2.

The anode voltage of +2.1 kV, decoupled by 1C56 to 1C58, 1L16 and
1R47, is supplied by the e.h.t. power supply which is divided down to +400 V
by 3R1 to 3R3 and zener diodes 3MR37 to 3MR40 to supply the screen potential.
Grid bias is provided from one section of the regulated power supply for 1V2,
1V3 and 1V4 and is set at =35 V nominal by pre-set controls 1RV3, 1RV4 and
1RV5 respectively. As cathode current for each of the parallel connected p.a.
tetrodes may be separately measured on multimeter 4M1, the correct setting
of the bias controls will be when the cathode currents are each set to 120 mA.
Emitter follower transistors 1VT1, 1VT2 and 1VT3 maintain the bias at a
constant value which is set by the amount of base bias. This enables RFA3 to
be operated in class AB2 if desired,

An output for external r.f. monitoring is provided by 1SKB which is
connected to pick-up capacitor 1C46 via 1C51,

Stage output, screen voltage and current and e.h.t. voltage may be
measured on multimeter 4M1 while total cathode current is indicated on 4M2,

The directional coupler samples the signal voltages to provide forward
and reflected power indication on multimeter 4M1 and effective power output
on 4M3.

A description of frequency and amplitude discriminator operation is
given in sub-sections 4.4 and 4.6 respectively of this Part,

1.5 Gain Limiter 1R66416 (Refer Figure 3 - 7)

This unit provides an a. g.c. voltage to reduce the gain of wide-band
amplifier RFA1 and hence the output of the power amplifier RFA3, should ex-
cessive dissipation in RFA2 or RFA3 or excessive signal voltage on RFA3
occur, an indication of this action being provided by the amber GAIN LIM lamp
4L.P9 on the control panel. Limiting action occurs only when the GAIN LIMITER
toggle switch, 7"SWAI1L, is in the ON position, The inputs to the gain limiter are
samples of rectified r.f. input to RFA2, anode current of RFA3 (note that the
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total current of the EHT rectifier is sampled by the voltage drop across 3R10,
however any variation in this is normally due to RFA3 anode current) and the
positive output from the amplitude discriminator (RFA3 peak voltage).

The RFA2 signal is applied to a differential amplifier 7VT1 and 7VT2 and
the RFA3 signal is applied to a similar amplifier TVT3 and 7VT4. When either
of these inputs exceeds the potential at the base of TVT2 or 7VT4, pre-set by
TRV1 and TRV2, 7VT1 and 7VT3 commence to conduct. More current is drawn
through the common collector resistor 7TR24 and the base of 7VT9 becomes
more positive causing the collector voltage to move towards the -25 V supply.

The action in the previous paragraph occurs when there is no r.f. output.
However, as RFA3 output rises, the RFA3 peak voltage signal from the ampli-
tude discriminator is applied via 7TRV3, emitter follower 7VT5 to 7TR10 in
opposition to the RFA3 anode current sample. This causes a reduction in the
voltage applied to TVT3 base. The circuit is set by TRV 3 so that limiting takes
place at a point approximately corresponding to the maximum rated anode
dissipation of RFA3,

If excessive signal voltages occur in RFA3 the output of the amplitude
discriminator rises. This in turn increases the output of emitter follower
TVT6E and the base potential of TVTT7 becomes more positive. Transistors
TVTT7 and 7VT8 conduct if the potential on 7TVT8 base, set by TRV4, is over-
come, As before, the extra current through 7R24 causes the collector of
TVT9 to become more negative,

The voltage change at TVT9 collector is applied to the base of 2VT12
(RFAL1) via TMR4 and GAIN LIMITER switch 7TSWA1, At the same time 7TVT10
conducts, switching on 7VT11 to provide a current path to light 4LP9.

1.6 Reflectometer 1J66408 (Refer Figure 3 - 7)

The unit is a short section of coaxial line designed to have a character-
istic impedance of 75 ohms and it introduces no reflections of its own.,

From the line voltage, line current and the phase angle of these, relative
to each other, the values of the forward wave and the reflected wave may be
ascertained. The line voltage and line current are converted into measuring
voltages for this purpose. After converting these voltages into equivalent
powers, the actual power is equal to forward power minus reflected power.

The voltage sample of the output is provided by the capacitive divider
8C1 and 8C2. The current sample of the output is provided by toroid 8L.1 which
forms a current transformer in conjunction with resistors 8R1 to 8R8. Note
that the voltage across 8R1 to 8R4 are in anti-phase to the voltages across
8R5 to 8R8 and that the voltage across 8C2 is applied to the centre point of
these resistor banks.

Pre-set capacitor 8C1 is adjusted with the system correctly terminated
in a 75 ohm non-reactive load so that the net output of the reflection coupler

at 8C4 is negligible; in this case the output of the forward coupler at 8C3 is
twice the voltage across 8C2.
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The forward and reflected voltages are rectified by 8MR1 and 8MR3 respec-

tively and are metered as forward and reflected power on multimeter 4M1 with
4SWA in positions 12 and 13 respectively. Pre-set controls 4RV7 and 4RV8 are
provided to calibrate the metering circuits. The rectified forward coupler output
is fed to the power output meter 4M3 via 4R107 and the rectified reflected coupler
output is fed to the same meter connection via 4R106. These currents are pro-
portional, being fixed by the circuit constants and cause 4M3 to read actual power
output for all standing wave ratios up to 3:1.

8MR2 and 8MR4 rectify the forward and reflected signals similarly and
provide a resultant voltage which is fed via 4RV10 to the auto-attenuator in the
exciter to control transmitter output level., 4RV10 is the pre-set AUTO GAIN
control located at the right hand end of the control panel and once set the r.f,
output level will remain constant over the transmitter tuning range.

: The voltage from 8§MR2 and 8 MR4 referred to above is also fed to the r.f.

monitor board and is used to initiate circuit action to provide remote RF ON
indication.

4R 98, 4R101 and 4RV6 provide an output voltage proportional to v.s.w.r.

which is used to trip the v.s.w.r. overload circuit in the control unit when the
v.s,w,r. exceeds 3:1., The point at which the trip circuit operates is set by
4RV6. It should be noted that a short-circuit or open circuit in the transmission
line causes the v.s.w.r. to rise excessively thus causing the overload circuit to
operate,

1.7 R.¥. Monitor 1R66427

The r.f. monitor circuit is used to provide remote visual indication of r.f,
output from the transmitter.

The input to the monitor board is the same as that fed to the auto-attenuator

- from the AUTO GAIN control 4RV10. The monitor consists of a voltage compara-
tor 4VT22 and 4VT23 and relay drivers 4VT24 and 4VT25, Relay 4RFM operates
~ the remote R.F. indicator lamp. Diode 4MR102 limits the relay back e.m.f.

~ transient to 30V. 4RFM is set to operate by 4RV 9, when the power output ex-

- ceeds -3dB of nominal in either high or low power mode.

: Relay 4RFM will follow keying in Al emission mode but in other emission
modes the time constant is increased to 300 ms by 4C32 so that the modulation
. envelope is averaged,

1.8 Channel Selection (Refer Figure 3-8)

The nine programmed channels may be selected by the CHANNEL switch,

- 45WJ, located on the control panel. Preparation of the individual channel boards
is described in sub-section 2.11, Part 2 of Chapter 1. The tune start sequence

-~ employing relay 4TS and diodes 4MR70 to 4MR73 is described in sub-section 4.2
 of this Part, below.

Operation of 4SWJ provides an earth return path of energise the selected
channel relay, 4CHA to 4CHJ, via pole 1 of LOCAL/REMOTE switch 4SWK,

' Channel selection is extended to remote control with 4SWK in the REMOTE posi-
- tion. The four contacts of each channel relay perform an analogous function on
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every channel as follows:

Contact 1 - Provides a connection for the appropriate resonant antenna,
at the remote antenna exchange, for the channel frequency
in use,

Contact 2 - Provides an earth connection for the programmed emission

mode via EMISSION switch 4SWL in position 1 and pole 3 of
4SWK in the LOCAL position, or via contact 4EMZ1 and pole
3 of 4SWK in the REMOTE position.

Contact 3 - Completes the current path to light the channel indicator lamp
(41.P16 to 4LP24),

Contact 4 - Provides an earth return connection for the programmed
channel frequency.

1.9 Emission Selection (Refer Figure 3-8)

Operation of EMISSION switch 4SWL to position 1 provides the programmed
emission mode as described for the function of contact 2 of the channel relays in
sub-section 1.8 above.

Emission modes Al, A3, A3A and A3J are selected in positions 2, 3, 4, 5
and 6 respectively of EMISSION switch 4SWL and over-ride the programmed
emission mode by removal of the earth return path for that circuit.

In the five emission mode positions of 4SWL the appropriate relay, 4EMA
to 4EME, is energised the earth return path being provided by 4SWK in the
LOCAL position. The two contacts of each emission relay perform an analogous
function as follows:

Contact 1 - Completes the current path to light the emission mode indica-
tor lamp (4PL25 to 41L.P29).

Contact 2 -~ Completes the circuit to the appropriate emission selection
input in the exciter.

With 4SWK in the REMOTE position and the remote emission selector
switch in position 1, which has no connections to it, operation in the programmed
emission mode is as described in sub-section 1.8 above. Transistor 4VT26 is ‘
then cut-off, but when the remote emission selector switch is set to any of the
emission mode positions an earth return path is provided for the appropriate
relay, 4EMA to 4EME, via 4R148 and 4SWK/3. The relay energising current
produces a voltage drop across 4R148 causing 4VT26 to conduct providing an
earth return path to energise relay 4EMZ. Contact 4EMZ1 opens and removes
the earth connection to the programmed emission mode. Contact 2 of 4EMZ is
not used.

As in local operation, channel selection is not affected but a selected emissic :
mode will over-ride the programmed mode.

1.10 Antenna Selection

Selection of the appropriate resonant antenna for a given channel is provided
by the extension to the remote antenna exchange system, the closed circuit
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provided by contact 1 of the channel relay in use,

1.11 TEST KEY Operation

Operation of toggle switch 4SWN, TEST KEY, located on the control
panel, simulates the action of the remote key and is used for testing and check-
ing of transmitter performance., The test key bypasses the remote key for
LLOCAL operation via pole 2 of 3SWK,

Closure of 4SWN energises mercury wetted keying relay 4KR by provid-
ing an earth return path. Contact 4KR1 reduces the bias to RFA2 and RFA3
pre-set bias controls 1RV2 to 1RV5, from =80 V to =39 V by earthing the
cathode of zener diode 5MR2. Contact 4KR2 provides an earth to key the exciter.

Relay 4KR and its two contact sets are each provided with transient sup=
pressor circuits,

1.12 Metering Circuits

The metering circuits comprise multimeter, 4M1, providing signal,
cathode current and power supply voltage indications; RFAS3 cathode current
meter, 4M2, power output meter, 4M3 and hour meter, 4M4 (synchronous
motor type).

The circuits of RFA3 cathode current meter and the power output meter

are shown on Figures 3 - 7. The three moving coil meters are bypassed for
r.f. and have the following electrical details:

4M1 - 100uA f.s.d., 1000 ohms internal resistance
4M2 - 1 mA f.s.d., 100 ohms internal resistance
4M3 - bH00uA f.s.d.

Metering multiplier resistors for voltage measurements of all metered
circuits, except e.h.t, metering, are mounted on plug-in printed board 1R66425
or directly to multimeter switch 4SWA both being part of the control unit. E, H.
T, high value multipliers are mounted on printed board 1R66420 in the main
power supply section.

Shunt resistors for current measurements and rectifier circuits for r.f.
measurements are mounted on or adjacent to the valves or part of the circuitry
which it is necessary to monitor,

4M4, mounted on the control panel, registers the elapsed running time of
the transmitter immediately after the LLT switching sequence starts when 110 V
a,c. is supplied to it via the air flow switch.

2. POWER SUPPLIES

2.1. General

This section describes the units that provide a.c. and d.c. potentials for
the transmitter except for the exciter power supply, type 11166430, which is
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described in Chapter 2 of this handbook. The distribution of the 380 V /440 V,
3-phase, 50 Hz mains supply to the units is controlled by the power control unit
and the circuit breakers., The switching sequence and power control is described
in Section 3 of this Part.

Regulated Power Supplied 1H66417 (Refer Figure 3 - 4)

The unit will be described in two parts:

The first section of the unit provides regulated +20 V for the frequency
discriminator and RF A1l stages and zener regualted -39 V for RFA2 and
RFA3 grind bias.

Transformer 5TR1 is connected to the mains supply via circuit breaker
3CBB, BIAS REGULATOR, and contacts PL1 of contactor 3PL.whose oper-
ation is dependent on air flow switch operation. Thyrector 5VS1 across
5TR1 primary provides switching transient suppression.

The transformer has two secondary windings which are connected to sep-
arate rectifier assemblies type MB4 (5MR1 and 5MR3). The output from

secondary 13-14 and 5MR1 is -80 V; filtering is provided by 5C1 and bR2.
The bias supply voltage can be measured by switching multimeter 4M1 to

position 20, BIAS 0 - 100 V,

The output from secondary 9-11 of 5TR1 and 5MR3 is fed to series emitter
follower regulator 5VT1, controlled by 5VT3, Transistor 5VT2 provides
a constant current source., Current limiting is provided by 5R3, 5MR4
overriding the constant current source at approximately 400 mA. The
output voltage is adjusted by the setting of 5RV1 and can be measured by
switching multimeter 4M1 to position 21, RFAl SUPPLY 0 - 50 V.,

The second section of the unit provides a regulated +25 V and -25 V supply
for the frequency discriminator, gain limiter, servo control and power con-
trol sections. It also provides -50 V for the channel and emission select
circuits, aerial interlock relay and 110 V 50 Hz for the power contactors
h.t. delay and h. t. lockout circuits.

Transformer 5TR2 is connected to the mains supply via circuit breaker
3CBC, CONTROL REGULATOR, thyrector 5VS2 performing a similar
function to 5VS1 described above. The transformer has three secondary
windings, two of which, 8-9 and 11-12, are connected to bridge rectifier
assemblies type MDA-980-4 (5MR7 and 5MR9), the third winding, 14-15,
provides 110 V a, c,

As the operation of the regulated +25 V and -25 V circuits are similar,
only the +25 V circuit will be described.

The output of bridge rectifier 5MRY is applied to parallel circuits con-
sisting of the shunt regulator and the load through resistor 5R18. The
voltage drop across 5R18 is due to the current flow through the regulator
and load and remains constant so as to provide +25 V to the load circuits.

Variation in load current tends to vary the 5R18 voltage drop which is
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sensed by the base of 5VT6, the emitter of which is connected to refer-
ence diode 5MR10. The collector current of 5VT6, and therefore the
base current of 5VT7 also varies, hence changing the current flow
through 5VT6 so as to offset the variations of load current and to return
the bR18 voltage drop to its original value. 5RV3 sets the bias on 5VT6
and hence the regulator current, it is set under load so that the resultant
voltage drop across 5R18 produces an output of +25 V,

Variation of bridge rectifier output due to mains voltage variations also
changes the voltage drop across 5R18 and the regulator current varies to
ensure that the output remains at 25 V.

The output voltages can be measured by switching multimeter 4M1 to
position 1, CONTROL 0 - 50 V+ or to position 2, CONTROI. 0 - 50 V-,

The -50 V supply is taken from the output of 5MR7 and is filtered by 5C3,

2.3 E.H.T. Power Supply 1H66403 (Refer Figure 3 - 4)

The main h.t, is 2.1 kV, unregulated, for RFA3 anodes. Anode voltage,
1.5 kV, for RFA2 is derived from the 2.1 kV supply by means of a voltage div-
ider while screen voltage, 400 V, for RFA2 and RFA3 is provided by zener
diodes, 3MRT7 to 3MR40 in series, at the low potential end of the same divider,.

The 3~-phase 50 Hz power input circuit of 3TR1 comprises circuit breaker
3CBH, MAIN HT, and contacts 1, 2 and 3 of contactor 3PH which is energised
during the h.t. switching sequence. The transformer primary windings are
delta connected and the secondaries star connected. Thyrectors are connected
across each primary winding for protection against voltage transients.

The three transformer secondaries are connected to rectifier modules
arranged to give 3-phase full-wave rectification. The d.c. output is filtered
by 3Li1 and 3C1 to 3C4 connected in parallel and is then applied to a voltage
divider comprising 3R1 and 3R2, parallel connected, 3R3 and 100 V zener
diodes 3MR37 to 3MR40 all in series.

A sample of the h.1, is taken from the junction of 3R4 and 3R5, shunted
across the zener diode assembly, and is applied to the h.t. indicator lamp
circuit in the control unit. A sample of the h.t. for metering is taken from the
voltage divider comprising 3R7 to 3R9 and is applied to multimeter 4M1 in
position 18, E.H.T, 0 - 2.5 kV.

2.4 Servo Motor Supply (Refer Figure 3 -~ 4)

This unit is part of the Servo Control Unit 1J66410 and provides voltages
for driving the servo tuning motors. Transmformer 6TR1 is connected to the
mains supply via circuit breaker 3CBS, it has three centre-tapped secondary
windings, each connected to a bridge rectifier type MDA-980-4., Bridge rect-
ifier 6MR27 supplies +18 V and =18 V to RFA2 tuning motor and bridge rectifiers
6MR28 and 6MR29 supply +24 V and -24 V to RFA3 tuning motor and RFA3
loading motor respectively., Filtering is provided by a filter choke and two
2000 uF filter capacitors in each common output line while the output is control-
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led by contacts of contactor 6PS in the same lines.

2.5 Filament Supply (Refer Figure 3 - 4)

The filament supply of 13.5 V for 1V1 and 1V2-1V4 heaters is provided by
transformer 1TR1 which is located in the r.f. compartment of the transmitter,
Its primary is connected to the mains supply via circuit breaker 3CBL, FILA-
MENTS, and the PL1 contacts of contactor 3PL, whose operation is dependent
upon air flow switch operation. Two secondary windings provide the necessary
heater current with r.f. by-pass provided by capacitors 1C66 to 1C69, winding
13-15 supplies the heater of 1V1 and winding 8-10 supplies 1V2, 1V3 and 1V4
heaters wired in parallel,

2.6 Blower

A single phase blower, 3BW1, is fitted in the upper part of the power supply
section for ventilation and cooling purposes. It has been lubricated for life by
the manufacturer.

Mains power is supplied to the blower motor via the PI2 contacts of con-
tactor 3PF and circuit breaker 3CBF, BLOWER. Phase shift for capacitor start
is provided by 3C5,

Operation of contactor 3PL is dependent on blower operation and the air
flow switch being closed during the 1.1, switching sequence,

3. POWER CONTROL

3.1 General

The power control unit provides operational control of the transmitter by
solid state circuitry in a switching sequence whose operation is inhibited if
the preceding step fails. Mains supply to the blower and the filament and bias
supplies is controlled by two contactors which also initiate the operation of h.t,
delay and lockout circuits. A third contactor energises the e.h.t. supply via HT
ON manual and electronic switches; overload and safety interlock protection is
inherent in the circuit design,

Indicator lamps show the progress of the switching sequence, overload and
fault conditions, :

A list of circuit breakers together with associated functions is given in
Chapter 1, Part 1, Section 6. The switching sequence with the effect that each
contactor produces is described in sub-section 3. 2 below.

3.2 Switching Sequence (Refer Figure 3 - 6)

It is assumed that the LOCAL/REMOTE switch, 4SWK, is set to LOCAL
and the 3-phase mains circuit breaker, 3CBM, is closed providing mains supply
to all circuit breakers except 3CBL, FILAMENTS, and 3CBB, BIAS REGULATO. ,
which are isolated by contact 3PL1. Closure of all secondary circuit breakers
will now energise all power supplies except the following: filament supply, bias
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supply, e.h,t., power supply and the blower, BWI1.

Provided that the safety interlock switches are closed, the ensuing
switching sequence is in two parts, each controlled by one switch i.e, LT,
4SWB and HT, 4SWC. A description of the circuit functions mentioned in the
following operations is detailed in sub-section 3. 3.

3.2.1 LT Switching
Closure of LT switch, 4SWB, provides the following action and effects:
Action Effect

Contactor 3PF energised (a) Contact 1 supplies 110 V a.c. to
blower air flow switch.

(b) Contact 2 completes mains supply to
blower, 3BW1. (Contacts 3 and 4 are

spare.)
Blower operating, air (a) Contact 3PL energised from 110 V a.c,
flow switch closed: supply.

(b) 110 V a.c. supplied to diode 4MR1 in
h.t. delay circuit.

Contactor 3PL energised: (a) Contact 1 completes mains supply to
circuit breakers 3CBB, REGULATOR
and 3CBL, FILAMENTS.

(b) Contact 2 energises relay 4LL-TM and LT
indicator lamp, 4LP13, from +25 V
control supply.

(c) Contact 3 supplies 110 V a.c. to cont-
actor 3PH in preparation for the closure
of HT switch, 4SWC.

(d) Contact 4 prepares h.t. lockout and
h.t. on circuits for application of the
+25 V countrol supply via HT switch
4SWC /1.

With circuit breskers CBB and CBC closed, BIAS indicator lamp 4LP7
will light up via 4VT11.

3.2.2 HT Switching

After a delay of 30 seconds, imposed by the h.t. delay circuit, the
DELAY lamp, 4L.P6, will light, indicating that the h.t. circuit can be activated.
It is essential that the safety interlock and grounding switches are set before
the HT switch is operated, otherwise h.t. lockout will occur. Presuming that
there are no overload faults in RFA2, RFA3 or the aerial system and that the

aerial interlock relay AIL is activated, closure of HT switch, 4SWC, provides
the following action and effects:
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Action Effect

HT switch closed: (a) 4SWC/1 connects the +25 V control supply
to the h.t. lockout circuit and to the
collector of 4VT$8 in the h.t. on circuit.

(b) 4SWC/2 connects diode 4MR14 to earth
which enables the h.t. on circuit to gate
triac 4MR18.

Triac 4MR18 gated: 4MR18 provides current return path to energise
contactor 3PH from 110 V a.c. supply.

Contactor 3PH energised: (a) Contacts 1, 2 and 3 supply 3-phase mains
to e.h.t. transformer, 3TR1, primary.
HT indicator lamp 4LP8 lights up and
remote h,t. monitor relay, 4HTM, ener-
gises via 4VT13 which bottoms due to the
h.t, sample fed to its base.

(b) Contact 4 connects 100 V a.c. supply to
servo motor supply control, industrial
relay 6PS.

(¢) Contact 5 provides an earth return path
for the fail timer h.t. interlock circuit
in the automatic tuning section,

3.2.3 LOCAL/REMOTE LT/HT Switching (Refer Figures 3-5 and 3-8)

The control of the LT switching sequence is dependent upon the position
of the LOCAL/REMOTE switch, 4SWK. When this switch is in the LLOCAL
position, operation of the LT on switch, 4SWB, provides an earth connection
through pole 7 of 4SWK to energise contactor 3PF. The sequence then continues
as described in the 1.t. and h.t. switching sequences,

For remote operation the LOCAL/REMOTE switch is set to REMOTE, all
circuit breakers are closed and the LT and HT toggle switches set to 'on', the
REMOTE lamp, 4LP14, on the control panel will light via pole 8 of 4SWK and
the LT and HT toggle switches. The +25 V supply may also be supplied to the
remote control available lamp at the remote point via connector 45SKQ10 if
required., When the remote 1.t. switch is operated relay 4L T is energised and
contact 4L T1 provides an earth return path to energise contactor 3PF. The 1.t.
switching sequence will now continue as described in sub-sub-section 3.2.1 abov .
The LT indicator lamp 4LP13 on the control panel will light simultaneously with
the 1.1, on indicator lamp at the remote point, the circuit of which has been
completed to earth via contact 1 of relay 4L TM. Until the remote h.t. switch
is operated, +25 V is applied to diode 4MR14 maintaining the h.t. on circuit in
a disabled condition. When the h.t. delay period has expired operation of the
remote h.t. switch provides an earth return path for operation of relay 4HP

from the -50 V supply. Changeover contact 4HP1 connects diode 4MR14 to earth
thus activating the h.t. on circuit. The HT indicator 4L.P8 on the control panel
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will light simultaneously with the h.t. on indicator lamp at the remote point,
the circuit of which has been completed to earth via contact 4HTMI1.

In the above it has been presumed that the POWER HIGH-LOW switch
was set to HIGH either locally or at remote control. When it is set to LOW
relay 4LP is energised and diode 4MR14 in the h.,t. on circuit is earthed via
41.P1 and the POWER LOW indicator lamp, 41.P30, on the control panel is lit
via 4LLP3. For a description of POWER HIGH-LOW switching refer to sub-
sub-section 3.3.7 of this Part.

3.3 Control Circuits (Refer Figure 3 - 5)

3.3.1 H.T. Delay and Control Flip-Flop

In the quiescent state transistor 4VT1 is cut off, 4VT2 is conducting and
the monostable flip-flop, 4VT3 and 4VT4, is held in the unstable condition.
The collector potential of 4V T3, applied to the h.t. lockout and h.t. on circuits,
is high and 4V T4 collector potential applied to 4VT6 is low.

When contactor 3PF is energised, 100 V a.c. is applied to diode 4MR1
via contact 3PF1 and the blower air flow switch. The resulting rectified
voltage charges 4C1 to about 150 V, Zener diode 4MR2 provides a constant 30
V supply for capacitors 4C2 and 4C3 which are charged through 4R4. After
approximately 30 seconds, when the capacitors voltage rises to 15.5 volts, set
by zener diode 4MR4, 4VTI1 conducts, transistor 4VT2 cuts off and the state
of the h.t. control flip~flop changes to a stable condition.

For short duration mains failures up to two seconds or normal 1,t, off,
the delay circuit is held on as 4C1 discharges through 4R2 and 4R3. For mains
failures of greater duration 4C2 and 4C3 discharge via 4MR3 and 4R3 giving a
graded h.t. delay depending on the time for which the supply is off.

If one of the overload circuits is activated, a positive signal on the base
of 4V T4 causes it to conduct, Capacitor 4C4 couples a negative going signal
to 4VT3 which cuts off, disabling the h.t. on circuit via 4MR15. After approx-
imately one second, 4C4 discharges, permitting the flop-flop to return to its
stable state and h.t. is re-applied.

The low collector voltage at 4VT3 is applied to diode 4MR15 in the h.t. on
circuit. The high collector voltage at 4V T4 causes 4VT6 to conduct to provide
a current path for DELAY lamp 4LP6,

3.3.2 H.T. Lockout and Interlocks

This circuit disables the h.t. on circuit whenever an interlock switch is
open or the h.t. control flip-flop has been reset three times by the overload
circuits. If any one of the interlocks is open, 110 V a.c. is applied via 4R19
to light the HT I/L lamp, 4L.P12, and to diode 4MR12 via 4R18. The resulting
rectified voltage across 4R24 gates the silicon controlled rectifier 4MR13
which provides a current path to light the HT LOCKOUT lamp 4L.P15, Conduct-
ion of 4MR13 lowers the potential of the collector of 4VT8 and the base of 4VT9

which cuts off thus disabling the h.t. on circuit,
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Each time the h.t. is removed i.e. 4VT3 collector voltage rises to +25 V,
about 30% of this voltage step appears across 4C7 via 4C6, 4MRS8 and 4MR9O.
When 4VT3 collector voltage returns to normal, 4C7 discharges slowly, via 4R16,
If further h.t. switching cycles occur before 4C7 is discharged, the voltage
across 4C7 builds up with a star-case waveform until the triggering potential of
4VTT7 is reached. The positive going voltage developed across 4R22 gates 4MR13
and the same action occurs as in the previous paragraph., When 4MR13 conducts
4C7 discharges via 4MRI11 in readiness for the next cycle,

Closing the open interlock switches will extinguish the HT I/L lamp but
the lock=-out condition can only be removed by recycling the h.t. on circuit after
any necessary adjustments or repairs have been made,

3.3.3 Bais Interlock

Before contactor 3PH can be energised to supply three-phase mains voltage
to e.h.t, transformer 3TR1 a check is made to ensure that bias is available for
RFA2 and RFAS, '

3.3.4 Aerial Interlock

This circuit is used to disable the h.t. on circuit and provide protection
for personnel employed on aerial maintenance. Aerial interlock changeover
relay 4AIL is normally energised from the =50 V supply via a remote safety
switch located on the aerial support structure or aerial exchange if used and
provides an earthing point for diode 4MR16 in the h.t. on circuit. Operation of
the remote safety switch de~-energises 4AIL which removes the earth from 4MR1%
whose input is raised to +25 V via 4R79 thus disabling the h.t. on circuit. The
changeover contact provides an earth return path to light AER I/I."indicator lamp
41.P10,

3.3.5 H.T. On Circuit

The circuit comprising diodes 4MR14 to 4MR17 and transistor 4V T8 func-
tions as a logic four input NOR gate i.e. when all inputs are low, the output is )
high which in turn gates triac 4MR18 into conduction, via emitter follower 4VT9Y,
providing a current path for 3PH energising coil. With a high input to any one
or more of the input diodes the output from 4VT8 is low thus disabling the h.t.
on circuit,

The action depends on the following conditions:
(a) HT switch 4SWC, set to on, No voltage applied to 4MR14.

(b) The remote HT switch is ON and switch 4SWK is set to REMOTE. No
voltage applied to 4MR14.

(c) The h.t. control flip-flop is in the stable state. No voltage applied to
4MR15.

(d) Bias supply is available., No voltage applied to 4MR17,
(e) Aerial interlock relay, 4AIL, energised. No voltage applied to 4MR16.

(f) HT lockout inoperative. Collector potential of 4VT8 high,
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H. T. switching thus occurs when this circuit operates to energise
contactor 3P,
3.3.6 Overload Circuits

Sensing of overload conditions is provided by:

(a) An increase in the voltage drop across resistors in the cathode circuits
or RFA2 and RFA3 or

(b) An increase in voltage output from the reflected power coupler of the
reflectometer when a fault occurs in the r.f. transmission line or aerial
system.,

Each of these sources is fed to similar Schmitt trigger circuits, the oper-
ating conditions of which are adjustable for the particular circuit being monitored.
The controls for this purpose are:

RFA2 - 4RV1, adjusted for cathode condition of 1V1

RIFA3 - 4RV2, adjusted for cathode condition of 1V2
4RV3, adjusted for cathode condition of 1V3
4RV4, adjusted for cathode condition of 1V4

VSWR - 4RV6, adjusted for maximum v.s.w.r. of 3:1.

As an example of the operation of any of the overload circuits, the action
of the RFA2 overload is described.

Initially 4VT14 is cut off and 4VTI15 is conducting. The trigger potential
is set by the adjustment of 4RV1. When an overload occurs there is an increase
in the positive voltage drop across 1V1 cathode resistors 1R7 and 1R8. This
voltage increase switches on 4VT14 and cuts off 4VT15, The voltage at the
collector of 4VT15 rises energising s.c.r., 4MR19 and the h.t. control flip-
flop. The O/L FAULT RFAZ2 indicator lamp, 4LP3, lights as 4MR19 conducts.
The h.t., control flip-flop disables the h.t. on circuit via 4MR15 and the 3-phase
mains supply to e. h.t. transformer 3TR1 is removed as contactor 3PH is de~
energised, The h.t. voltage falls to zero removing the overload condition and
the trigger circuit reverts to its quiescent state. The h.t. control flip-flop
returns to its normal condition after one second when 4C4 discharges., H.T. is
re~applied to the transmitter as contactor 3PH re-energises. If the overload
is not of a transient nature, the sequence repeats until the third successive
change of output causes the h.t. lockout to operate as previously described.

The O/L FAULT RFA2 indicator lamp, 4LP3, is extinguished by operating
the overload CLEAR pushbutton switch, 4SWEF, to remove the +25 V supply to
the lamp and s.c.r. 4MR19.

The RFA3 overload circuit is a three input Schmitt trigger, the inputs to
4VT16, 4VT17 and 4VT18 being obtained from the cathode circuits of 1V2, 1V3
and 1V4 respectively. In the event of overload in any one or more of these
valves the circuit will trigger as described above.
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3.3.7 POWER HIGH-LOW Switching (Refer Figures 3-5 and 3-8)

Operation of the POWER HIGH~LOW switch, 4SWD, on the control panel
permits the full rated r.f. power output of the transmitter in the HIGH position
and a 6 dB reduction in power output in the LOW position.

In the HIGH position of the switch, relay 4HP is energised via the earth
return circuit provided and relay 4LP is de-energised. Contact 4HP1 provides
an earth return circuit for diode 4MR14 in the input to the h.t. on circuit via
4SWC/2 and contact 4HIP2 prepares an earthing circuit for alarm relay 4AL in
the event of h.t, failure. AUTO GAIN control 4RV10 sets the input level to the
auto-attenuator to provide the rated transmitter output.

In the LOW position of 4SWD relay 4LP is energised and 4HP de-energised.
The four contacts of 4L.P provide the following:

Contact 1 - Earthing of diode 4MR14 in the input to the h.t. on circuit via

4SWC/2.
£

Increases the rectified r.f. output fed to the auto-attenuator
from the reflectometer by shorting out series resistor 4R138.
This appears to the auto-attenuator to be an increase in trans
mitter gain, the circuit constants having been fixed to provide
a 6 dB reduction in transmitter output.

i

Contact 2

Contact 3 An earth return path to energise POWER-LOW indicator lamp

41.P30,

Contact 4 Prepares an earthing circuit for alarm relay 4AL in the

event of h,t, failure.

The POWER HIGH-LOW switching facility is extended to remote control
via pole 5 of 4SWK when in the REMOTE position. In the remote HT OFF
position neither 4PH nor 4L.P is energised which inhibits the h.t. on circuit via
4MR14.

3.3.8 Alarm Circuit (Refer Figure 3-8)

A remote alarm facility is provided which permits connection of an audio
or visual warning system in the event of transmitter h.,t. failure via the closure
of contacts 4AL2 and 4HTM3 connected in series.

As described in sub-sub- section 3.3.7 above contacts 4HP2 or 4LP4
prepare an earth return circuit for relay 4AlL.. With the application of h.t. to
the transmitter, relay 4HTM is energised and contact 4HTM2 provides an earth
connection to energise 4AL which then becomes held by its own contact 4AL1 in
series with 4HP2 or 41.P4. Contact 4AL2 in the alarm circuit is closed and
4HTM3 is open. With h.t. failure, relay 4HTM is de-energised and 4HTMS3
closes thus completing the connection to the remote alarm system.

When remotely switching the transmitter h.t. on initially and there is h.t.
lockout, the alarm circuit is inoperative because 4HTM is not energised, there-

fore 4AL is also not energised and contacts 4AL1 and 4A1L.2 remain open. How-
ever h.t. lockout is indicated by the failure of the remote H. T. ON lamp to light.
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4, AUTOMATIC TUNING

4.1 General (Refer Figures 3 - 6)
The automatic tuning system employs the following units: -
(i) Servo control unit
(ii) Servo motor supply
(1ii) RFA 2 tuning assembly
(iv) Servo drive assembly - RFA3
(v) Servo drive assembly - loading inductor and capacitor

(vi) Frequency discriminator and wide-band amplifier RFAL (mounted
on the one P.C.B.)

(vii) Phase discriminators {2)
(viil)  Amplitude discriminator,
Three separate servo systems control the tuning position of the mechanic-

ally coupled capacitors and inductor of RE'A2, the inductor and capacitor of
RFAS3 and the loading inductor and capacitor, ’

When a frequency change is initiated the r.f, confrol circuit suppresses
the output from RFA1l and allows the input signal (the required frequency) to be
accepted by the wide-band amplifier and frequency discriminator. The discri-
minator generates positive and negative voltages, proportional to the input sig-
nal frequency, which are applied to potentiometers mechanically coupled to each
servo drive motor. The d.c. error voltage produced at the output of the
potentiometers is fed to the servo amplifiers. A d,c. motor in the amplifier
output circuit is driven in the required direction to position the tuning compon-
ents within the range of the fine tuning system.

Completion of coarse tuning is sensed by the control system and the
operation of the r.f. control circuit is reversed. Suppression of the frequency
discriminator takes place and the input signal is applied to RFA1, the output
of which is then amplified by RFA2, etc.

Any phase difference between the grid and anode signals of RFAZ2 is sensed
by the RFA2Z phase discriminator and the resulting voltage applied to the RFA2
servo amplifier. Fine tuning of this stage then occurs. In a similar manner,
the phase difference between grid and anode signals of RF'A3, sensed by RFA3
phase discriminator, causes fine tuning of RFA3 variable inductor and capacitor.

During this part of the fine tuning phase the loading servo amplifier is
inhibited as the amplitude discriminator output is meaningless until RFA3 is
tuned. This inhibition is removed when RFA3 tuning is completed. Samples of
RFA3 grid and anode r.f, envelopes are applied to the amplitude discriminator
and the resulting voltage causes the loading inductor and capacitor to be tuned.

Completion of tuning is sensed by the control system and the servo motors
are disabled.
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The maximum time for an extreme frequency change is 10 seconds, while
frequencies close together can be tuned in 2 seconds. Provision is made for
the tuning cycle to be held in either the coarse or fine conditions for checking
purposes. The manual tuning controls should not be operated during the auto-
matic tuning sequence.

4.2 Control System (Refer Figure 3 - 6)

In the description of the automatic tuning control system which follows it
is assumed that the COARSE/NORMAL/FINE switch, 6KSA, on the servo control
unit is in the NORMAL position. The tuning sequence is initiated by the discharg-
of either one of two similar capacitors, 4C26 and 4C27, when changing from one
channel to another. The positive voltage spike thus developed across 4R136
provides the tuning start pulse mentioned in sub-sub-section 4.2.1 below.

Changing from one channel to another either energises or de-energises
relay 4TS, its two sets of changeover contacts discharges one capacitor and com-
mences charging the other. Capacitor 4C26 discharges via 4TS2, 4R134, and ]
4R136 when 4TS is de-energised on channels 1,3,5,7 and 9 and 4C27 commences
chargingfrom the +25 V line via 4TS1. The procedure is reversed on channels
2, 4, 6 and 8 when 4TS is energised from the ~50 V line and diodes 4MR70 to
4MR'T3 respectively, 4SWJ contacts provide an earth return path for the relay.

Manual tune start is provided by the START pushbutton, 4SWE, for check-
ing that the tuning sequence has been completed, for retuning on a given channel
after installation, maintenance or after TUNE FAIL. Momentary operation of
ASWE removes 4R136 from the input to the tune start circuit and suddenly
changes the base bias condition of 6VT1 thereby initiating the tuning sequence.

4.2.1 Tuning Start

The receipt of a positive start pulse causes 6VT1 to conduct and its col-
lector potential to fall to discharge 6C1. When the pulse ceases, 6VT1 cuts
off and the collector potential rises rapidly. This positive going pulse is fed
via 6C1 to set the tuning control flip-flop and the coarse tuning control flip-flop.

When the control power supply is initially switched on, the application of
+25 V to this circuit may cause a tuning cycle to commence; At the instant of
switching on, 6C2 is discharged and the sudden rise of collector potential is
passed through 6C1, 6MR2 and 6C2 to ground. This action:stops the positive
pulse from affecting the tuning control flip-flop. Capacitor 6C2 then charges
via 6R5 and 6R91 to a potential slightly higher than the quiescent collector
potential and 6MR2 is shut off, When the +25 V is switched off, 6C2 discharges
via 6MR1 and 6R92,

4.2.2 Tuning Control

In the reset condition, 6VT2 is cut off and 6V T3 is conducting. The pulse
from 6VT1 sets the flip-flop so that 6VT2 conducts and 6VT3 cuts off. The flip-
flop provides two outputs.

(i) A low voltage output from 6VT2 collector to the motor supply control,
fail timer h.t. interlock and tuning signal switch circuits via
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(ii) A high voltage output from 6VT3 collector to the coarse tuning con-
trol circuit.

4,2.3. Tuning Signal Switch and Emission Selection Interlock

Tuning of the transmitter is always performed in the Al (C.W.) emission
mode and for this reason the tuning signal switch provides a positive signal to
the exciter carrier control circuit which in turn feeds a carrier at a level of
-2 dB to the transmitter during fine tuning., During coarse tuning the exciter
output is limited fo approximately +13 dBm because there is no output signal
fed back to the auto-attenuator. Simultaneously the emission selection inter-
lock circuit inhibits the programmed emission mode on any channel

When the tuning sequence starts the low output from 6VT2 is fed to 6VTS8
via BKSA causing 6V18 to conduct, the collector potential rises and a positive
signal is fed to the exciter carrier conirol from the junction of 6R73 and
6R103. At the same time the potential at the junction of 6R71 and 6R72 rises
causing 6VT18 to cut-off removing the positive control voltage, normally fed
via contacts 4EMAZ2 to 4EME2 as applicable, to the emission selection inputs
in the exciter.

4.2.4 Fail Timer H.T. Interlock and Fail Timer

Before the funing control circuit is set, 6VT24 conducts and 6C6 is dis-
charged. The low output from 6VT2 cuts off 6VT24 and 6C6 starts charging
via 6R66, 6C6 takes 25 seconds to charge and until that occurs 6VT6 and 6VT7
are cut-off and the voltage applied to 6MR9 anode is zero,

If tuning is not compleied within 25 seconds, the rising charge on 6C6
causes zener diode 6MR22 to break down and 6VT6 and 6VT7 to conduct to
provide an inhibition voltage to the motor supply control circuit via 6MR9 and
to light the TUNE FAIL lamp 4L.P11. Tuning can be re-started by operating
the START push-button switch, 4SWE.

4.2.5 R.F, Sensing

This circuit monitors the r.f. input signal to RFA1l to ensure that sufficient
signal is available to operate the frequency discriminator. The rectified r.f,
signal causes 6VT11 to conduct to provide a low voltage to the anode of 6MRS.

If insufficient signal is supplied, 6VT11 remains cut off and the resulting
high voltage to 6MRS8 inhibits the motor supply control circuit.

4,2,6 Motor Supply Control

This circuit controls the operation of contactor 6PS. When the inputs to
6MRT7 to 6MR9 are low, 6VT9 conducts to switch on 6VT10 to provide a gate
voltage for 6MR23. Triac 6MR23 conducts and contactor 6PS energises, the
contacts of which complete the input and output circuits of the servo motor
supply. When the tuning control flip-flop is reset or the fail timer operates
or insufficient r.f. input signal is available, the anode voltage is the associated

diode rises, 6VTY and 6VT10 cut-off removing the gate voltage from 6MR23
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and contactor 6PS de-energises to close down the servo motor supply.
4,2.7 Coarse Tuning Control

In the reset state, 6V T4 is cut off and 6VT5 is conducting., Capacitor 6C3
is maintained in a discharged state by 6MR4 conducting., The rise in potential
at the collector is applied, via 6C3, to set the flip-flop. At the same time 6MRA4
is reverse biased and 6C3 charges, The rise in potential at the collector of
6VTS is fed, via switch 6KSA, to the r.f. control and inhibit circuits.

4.2,8 R.F. Control

When the transmitter is operating normally, wide-band amplifier RFAL is
controlling the r.f. power output in conjunction with the gain limiter. The
frequency discriminator is inhibited by the application of a negative potential
from 6VT13 collector.

The output from 6VT5 via 6KSA, causes 6VT12 to cut off and its collector
becomes more negative. This in turn changes the bias conditions of RFA1 and
the r.f. output from that stage is suppressed. The change in 6VT12 collector
voltage causes 6VT13 to conduct, the collector voltage of which falls to a low
value and changes the bias conditions of the frequency discriminator. The r.f.
input signal is now applied to the frequency discriminator and a coarse tuning
voltage is made available for the servo drive systems, 6VT5 collector output
is also applied to 6V'T23 which conducts to provide a current path for the TUNE
COARSE lamp41.P1.

4,2.9 Load Inhibit

This circuit controls the operation of the loading servo amplifier, During
the coarse tuning phase the output from 6VT5 maintains 6VT16 and 6VT20
in a cut-off state. Inhibition of the loading servo amplifier does not occur and
the servo system sets the inductor and capacitor for the required frequency.

4,2,10 Tuning Components - Coarse Phase

The output of the frequency discriminator (see section 4. 4) causes the
three servo systems to position the tuning components within the range of the
fine tuning system, The rotation of the drive motors, in either direction, pro-
vides a sensing voltage to the motor sensing circuits.

4,2.11 DMotor Sensing and Reset Timer

Three identical circuits, each connected to a drive motor circuit sense

the motor rotation. When rotation occurs, the bridge rectifier output switches
on the associated transistor. The conducting transistor provides a path,
through 6R41, the associated diode, the transistor and the bridge rectifier to
ground, for the +25 V supply applied to 6R41, This action keeps the junction
of 6R41 and 6C5 at a low potential and 6C5 does not charge. When all the motors
are stationary, at the end of coarse tuning, transistors 6VT15, 6VT19 and 6V T2"
cut-off and 6C5 charges. After 1.5 seconds the UJT, 6VT14, fires, producing

a positive going pulse at base 1.
4.2.12 Fine Tuning
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The remainder of the tuning sequence concerns changes of conditions to the
circuits described in the previous paragraphs. At this point coarse tuning has
finished and fine tuning is about to start.

The positive pulse from 6VT14 is applied as a reset pulse to a line common
to the coarse tuning control and tuning conirol flip-flops. The pulse 1s fed to
the base of 6VT5 and to the anode of 6MR5. As the junction of 6MR5 cathode
and 6V T4 collector is at a low potential, 6MR5 conducts and the tuning control
flip-flop is unaffected by the reset pulse, 6VT4 and 6VT5 reset and the potent-
ial at 6VTH collector falls fo a low value and passes to the r.f. control circuit,

The r.f, control circuit conditions change to inhibif the frequency dis~-
criminator which causes the production of the coarse tuning voltages to cease.
At the same time the inhibition is removed from RF A1l to allow the r.f. input
signal to pass to RFA2, eic. The TUNE COARSE lamp 4LP1 extinguishes as
6VT23 cuts off and the TUNE FINE lamp 4LP2 lights as 6VT22 conducts,

Diode 6MR11 isolates the load inhibit circuit from the voltage change on
6V T5 collector and the high potential from 6VT19 collector via 6MR12 maintains
6VT16 and 6VT20 in a cut-off condition, so that the load inhibit circuit is
controlled by 6VT19, the motor sensing circuit of RFA3 tuning.

The outputs of the phase discriminators (see section 4.5) cause the servo
systems fo fine tune the RFAZ and RFA3 stages.

Sensing of motor rotation occurs as before but this time when 6VT19 con-
ducts the fall in collector potentizl causes 6VTI16 and 6VT20 in the load inhibit
circuif to conduct, This action inhibits the operation of the loading servo
amplifier until RFA3 is tuned, When 11MOTORI1 Stops, 6VT19 collector rises
to its original potential and removes the inhibition on the loading servo
amplifier,

The output of the amplitude discriminator causes the loading servo ampli-
fier to operate to tune the inductor 11.18 and capacitor 1C62 by 12MOTORIL.

The reset timer produces another reset pulse 1.5 seconds after motor rota-
tion ceases. This pulse is now fed to the base of 6VT3 as 6MRb is reverse
biased by the high potential of 6VT4 collector and resets the tuning control
flip~-flop.

The potentials on the collectors of 6VT2 and 6VT3 revert to their original
values to cause: -

(i) The fail timer to reset as 6C6 discharges through 6VT24,

(ii) A high potential to appear at the anode of 6MR7 which cuts off
6VTY9 and 6VT10 to remove the gate voltage on 6MR23., Contactor
6PS de-energises and its contacts break the input and output
circuits of the servo motor supply.

(iii) The modulator unit reverts to the required emission mode,

(iv) The TUNE FINE lamp, 4LP2, extinguishes as contacts 6PS4 open.

The control system is now reset and ready for the next tuning cycle.
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4,2.13 Tuning Switch Operation

The control system description assumed the tuning switch 6KSA in the
NORMAL position. Placing the switch in the COARSE or FINE position inhibits
the circuit action as follows: -

(a) COARSE Position

(i) Disconnects the output of 6V T2 from the tuning signal switch circuit
and grounds 6VT8 base via 6R75. This causes the tuning signal
switch circuit on the exciter to operate as previously described.
The anode of 6MR7 is also grounded.

(ii) Provides a ground connection to 6VT3 collector via 6R32. This allows
6VT24 to conduct and the fail timer is inhibited. There is no input to
6MRSI,

(ii1) Disconnects the output from 6VT5 collector to the r.f. control and
load inhibit circuits. Provides +25 V d.c. to the r.f. control and
load inhibit circuits which operate as described in the coarse tuning
phase of the automatic sequence.

(iv)  As the outputs of the tuning control and coarse tuning control flip-
flops are disabled, control of contactor 6PS is exercised by the
r.f. sensing circuit, and contactor 3PH4,

(b) TINE Position

The only circuit change in this case is to substitute a ground connection
for the +25 V d.c. applied as in (iii) above. The r.f. control and inhibit circuits
now operate as described in the fine tuning phase, sub-sub-section 4.2.12 above,

4.3 Servo Amplifiers and Motors (Refer Figure 3 - 6)

Three servo amplifiers and motors are used to position the tuning compon-
ents. The table shows the components controlled by each amplifier and the '
motor voltages.

Amplifier Stage Components Motor Voltage
1 RFA2 101.9, 10C13, 10C14 +18, -18
2 RFA3 1L17, 1C61 +24, -24
3 Output 1L.18, 1C62 +24, -24
loading

The coarse tuning voltage from the frequency discriminator is applied to
a potentiometer-resistor network., The potentiometer wiper, mechanically
coupled to the drive motor, picks off the d.c. error voltage which is fed to one
input of the operational amplifier, VT1.

The output stages of the servo amplifier are a pair of high power NPN
transistors, VT4 and VT5, each of which, in conjunction with half of the servo
motor supply voltage, provides for the direction of rotation of the servo motor,
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Transistor VT4 is driven by the operational amplifier via an emitter fol-
lower VT2, Transistor VT3 provides phase inversion for driving VT5. Resis-
tor R3 provides an internal negative feedback to define the amplifier gain.

Resistors R10, R11, R12 and the resistance of the servo motor form a
bridge network which gives no output as long as the motor is stationary. When
the motor turns, in either direction, the back e.m.f. unbalances the bridge
and a voltage proportional to motor speed is produced. This voltage is applied
to the input of the operational amplifier, to provide velecity feedback, via R13.
Overall negative feedback is also applied via R13 by arranging R11 to have a
higher value than that required to give perfect balance,

The overall gain of the amplifier is so arranged that the offset voltage
will not cause sufficient output for the motor to turn when there is no input
voltage.

Fine tuning voltages are applied to servo amplifiers Nos. 1,2 and 3 from
the REF'A2 phase discriminator, RFA3 phase discriminator and the amplitude
discriminafor, respectively, on the completion of coarse funing.

Limit switches are fitted to each dial assembly to ensure that the drive
motor stops turning before the dial reaches the mechanical stops. In normal
operation, SWA and SWB are made so as to complete the common supply line.
Assume that the required direction of drive causes VT5 to conduct so that the
motor drives the dial far enough to operate SWA. The supply voltage is re-
moved from the motor and the back e.m.f. is fed, via MR3, across the motor
to act as a dynamic braking force. The motor stops and SWA remains open.
When the direction of error signal is reversed, the motor supply voltage cir-
cuit is completed by MR1 by-passing the open contacts of SWA. As the dial
rotates in the opposite direction SWA closes to short circuit MR1 and complete
the supply path.

The output of RFA3 phase discriminator is a voltage high enough for the
servo motor to attain such a speed so as to cause "hunting'' of the RFA3 tuning.
Diodes 1MR4 and 1MR5 limit this voltage and, therefore, the speed the motor
attains. Diodes 1MR6 and 1MR7 perform a similar function in limiting the load
comparator voltage to the input of servo amplifier No. 3.

Inhibition of servo amplifier No. 3, output load tuning, occurs when
6VT20 (load inhibit) conducts during fine tuning, grounding the drive to VT2 and
VT3.

4.4 Frequency Discriminator (Refer Figure 3 - T)

The frequency discriminator provides a coarse error voltage for auto-
matically driving the tuning servos to within the fine tuning range. The disc-
riminator is, physically, part of wide-band amplifier RFAL.

The input circuit comprises a cascode amplifier, similar to RFAL, to
which the r.f, input signal is applied. The action of the amplifier is governed
by 2VT2, 2VT4 and the r.f. control signal which inhibits the output of the amp-

lifier until coarse tuning is required, When coarse tuning the r.f. output is
applied to two separate reactive discriminator circuits, which produce d.c.
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voltages, one of which is proportional to the input frequency, the other being
inversely proportional to the input frequency. The voltages are of opposite
polarity and are applied, via two unity gain direct current amplifiers, across
the coarse tuning potentiometers asscoiated with each of the three servo ampli-
fiers. The control is driven to the point where the potentiometer output is zero,
1, e, to a position approximately the correct tuning point for the particular input
frequency. This coarse positioning is made to fit the actual tuning curve of each
control by adding shunt resistors as required, to the 5 tapping points on the
potentiometers. When the discriminator is inhibited, the circuits are so biased
that both d. c. outputs become zero with the result that the potentiometers are
disabled and the servo amplifiers are driven by the fine tuning signals alone.

The r.f. signal is applied to the base of 2VT1 via 2C3. When the discrim-
inator is inhibifed, the negative bias voltage from the r.f. control circuit cuts
off 2V T4, causing 2VT3 to conduct. This cuts off 2VT2 and the r.f. signal to the
discriminator is suppressed. However, when the control signal drives 2V T4
into conduction, 2VT2 conducts and the r.f, signal appears across 21.2 and
is applied, via 2C8, to the discriminator circuits.

The frequency discriminator proper consists of an R-L and an R-C circuit
connected to the output of 2VT2, The inductive circuit consists of 11.22, 2R18
and 2R20 and the capacitive circuit comprises 1C86, 2C11 and 2R19, Variable
resistor 2RV1 provides a level adjustment between the two complementary
voltages. |

The signal appearing across the inductor is detected and the positive half-
wave at 2MR4 is filtered and applied to emitter follower, 2VT5, The linearity
of this signal at low levels is improved by the action of zener diode 2MR6, The
output of 2VT5H is directly coupled to a complementary emitter follower, 2V'T6,
the combination providing unity voltage gain. The positive d.c. output voltage
of 2VT6 follows the impedance response to the inductive input circuit, i.e. it
increases with increasing frequency. The adjustment of 11.22 allows the tuning
components to be correctly positioned during alignment, at the low frequency end
of the band,

The capacitive circuit behaves in a similar fashion, excepting that the
negative half-wave is detected and a negative d.c. output results. The adjust-
ment of 1C86 allows the tuning components to be correctly positioned during
alignment, at the high frequency end of the band.

The important characteristic of the output is that the RATIO of the two
voltages is dependent only on the frequency of the incoming signal and not on
its amplitude. The ratio is approximately 50:50 at 8 Mz, 20:80 at 1.6 MHz
and 80:20 at 30 MHz.

4.5 Phase Discriminators 3J64629 (Refer Figure 3 - 7)

Automatic fine tuning of RFA2 and RFA3 is provided by phase discriminat-
ors, one being provided for each stage. Both discriminators are identical, and
operate on the principle that the grid and anode voltages of a correctly tuned
amplifier are 180 deg. out of phase. The discriminator detects the phase-
relationship between the stage input and output and the resulting error correc-
tion signal is applied to the associated servo amplifier.
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Each discriminator is a discrete unit, connected into the r.f. section of
the amplifiers. ’

The output of RFAZ2, which also forms the input to RFA3, is applied, via
10C13 across the series connected primary windings of TRI in both units., The
variation of 10C13 which is ganged with RFA2 tuning control, provides a current
in TR1 which does not vary greatly with frequency and also has the required
90 deg. reference phase shift, In both discriminators equal and out of phase
secondary voltages are developed across R1 and R2 to which diodes MR1 and
MR2 are connected.

In discriminator 1 associated with RFA2, the grid to cathode voltage of
1V1 is injected into the junction of R1 and R2, via C3 and 1C6, while in dis-
criminator 2 associated with RFA3 the anode voltage of RFA3 is injected into the
junction of R1 and R2 via capacitor divider 1C47 and 1C52, This voltage in each
discrinimator is added vectorially to the voltage across R1 and RI, producing
detected d.c. voltages across R3 and R4. When the stage is correctly tuned and
the anode circuit therefore resonant, the 90 deg. phase relationship of the two
signals is such that the voltages applied to the two diodes are equal producing
equal voltages of opposite polarity across R3 and R4, The sum of these voltages,
i.e, zero, is fed to the servo amplifier,

When the anode circuif is off tune, the grid to anode phase shift will be
more or less than 180 deg. and unequal voltages are developed across R3 and
R4, resulting in a d.c. output of polarity dependent on whether the phase shift
leads or lags, relative to 180 deg. The circuit is so arranged that the polarity
of the voltage fed to the servo amplifier causes the tuning motor to turn in the
correct direction to tune the stage.

In both cases, the outputs are connected to the servo-amplifier inputs via
feed-through capacitors, 1C53 and 1C54 respectively,

4,6 Amplitude Discriminator 4J64629 (Refer Figure 3 ~ 7)

This circuit provides the signal to tune the RFAS3 loading inductor 11.18
and capacitor 1C62. The output is only meaningful when RFA3 anode circuit
is tuned. The grid and anode r.f, envelopes at RFA3 are sampled, then
rectified and compared in a resistive bridge arrangement, the output of which
provides an error correction signal for the load tuning servo amplifier, The
rectifier and associated filter circuits also provide monitoring facilities for
RFA2 and RFA3 outputs; additionally, RFA3 output is connected to one input
of the gain limiter, to control the performance of the r.f., section.

The anode output of RFA3 is applied, via capacitor divider 1C44 and 1C48
to the rectifier circuit MR1, MR2. The half-wave output of MR1 is filtered and
appears across Rl. The resulting positive d.c. voltage is applied to one side
of the resistor bridge, 1R51 to 1R54, 1R48, 1RV6 and 1R49, and also to the gain
limiter. For monitoring purposes, RFA3 output is measured at the Jjunction of
1R51 and 1R52, with respect to earth.

The other discriminator input is obtained from the grid circuit of RFA3
and is applied, via 1C22 and 1C23, to a second rectifier and filter circuit,
MR3, MR4 and L2, C2, loaded by R2. The resulting negative d.c. voltage is
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applied to the other side of the bridge and RFA2 output is monitored at the
junction of 1R53 and 1R54,

Preset potentiometer 1RV6 is balanced such that when RFAS is correctly
loaded there is zero output at the wiper, which is connected to one input of the
loading servo-amplifier, Incorrect loading causes the discriminator voltage
to become unequal and the resulting output is of the polarity required to drive
the loading servo motor in the correct direction to provide optimum loading.

- End of Part -
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PART 2

MAINTENANCE AND REPAIR

1. MAINTENANCE

1.1 General

Maintenance is broadly reduced into preventive and corrective procedures,
Preventive maintenance includes regular checks and routines to ensure optimum
performance of the equipment. Corrective maintenance provides repair and re-
alignment instructions for rectifying degraded performance and defects.

A preventive maintenance programme, based on the instructions below,
iy 7 b
local policy and operating experience, should be implemented,

{a)  Daily

1. Check all meter readings for proper operating values at start-up.
correct any defective condition revealed by abnormal readings,

2, Recheck the meter readings before shut-down. Investigate and
correct any discrepancies, as necessary.

3. It overloading has occurred, examine the components involved after
shut~-down and repair or replace as necessary,

(b)  Weekly

1. Check the interlock and grounding switches for correct operation;
particularly ensure that the grounding switches operate freely.

2. Visually inspect components for any signs of overheating.

3. Clean the air filter, if necessary (see sub-section 1.3). The fre-
quency of cleaning will be dependent on the condition of the air
supplied to the transmitter.

(¢c)  Monthly

1. Clean the interior of the transmitter, using a vacuum cleaner, or
failing this, a soft brush, Under no circumstances should a blower
be used. Special attention should be directed to gears, bearings
and contact surfaces, If necessary, clean and lubricate moving
parts as in sub-section 1, 2,

2. Clean all valve envelopes and insulators, using a soft cloth moistened
with methylated spirits. Ceramic insulators should be wiped with
a clean, soft lint-free cloth.,

3. Clean and lubricate switches as required.

4, Check the tightness of all connections.

5. Carry out detailed performance checks.
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Quarterly

1. Make detailed inspection of all units.

2, Inspect and service all contactors.

3. Check the operation of all mechanical drives. Clean and lubricate,
as required, as detailed in Section 1, 2,

4, Inspect r.f. contacts of variable inductors and replace if showing
excessive wear,

Annually

1. Clean and lubricate all switches, tuning controls and drives, includ-

ing vacuum capacitors. The vacuum capacitors must be removed from
the amplifier (see Section 1.2b(4), 3.8 and 3. 9).

2. Inspect and recondition all relays and contactors.
3. Check the performance of the transmitter in detail,
4, Test spare units and valves. |

Corrective maintenance, dismantling and replacement procedures are cor -

tained in Sections 3 and 4.

1.2
(a)

Cleaning and Lubrication of Mechanical Components

Cleaning

1. Clean all moving parts, bearings and contact surfaces with a lint fre
cloth or brush moistened with solvent such as Chlorothene N, U, or
Shellite., Special attention should be given to gear teeth. Do not
"flood'" parts with solvent.

Lubricating

CAUTION: Always use a minimum of lubricant where this is applied
adjacent to r.f. insulators,

1. The teeth of all metal gears and the bronze lead-screw of 10L9 (RFA ")
should be brushed with Molycote G-Plus lubricating paste followed b:
Molycote EP grease using a brush with short stiff bristles.

2. Sintalite bearings have been fitted in the tuning heads, etc. These
are porous, powdered-metal bushings and absorb oil amounting to
30% by volume, Operation in warm climates may necessitate periodic
replenishment. This is done by placing a drop of high grade SAE20
oil at the end of the bearing and wiping away any surplus after five
minutes.

3. Ball-bearings have been fitted to the tuning inductors and are lub-
ricated for the life of the equipment. If major overhaul involves
the dismantling of the assembly, the bearings should be washed thor
oughly in solvents, dried and lubricated with Esso Low Temperature -

Aviation grease or equivalent.
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4, Either of two makes of RFA3 Tuning and Loading capacitors are
fitted - Energy Laboratories (gas filled) or Jennings (vacuum),

The recommendations for Energy Laboratories capacitors are as
follows:

With the capacitor either horizontal or vertical, tuning shaft upper-
most, turn the capacifor to minimum capacitance by winding the
tuning shafi clockwise., Using a hexagon wrench unscrew the shaft
collar, withdraw the shaft assembly and unscrew the plunger from
the shaft., The screw thread and bearing surfaces can then be
lubricated with Unitemp E.P. manufactured by Regent, Caltex or
Texaco, to British spec, DTD 825/B-XG275 or DTD 844B~-XG278
or to American spec. MIL9 23827 (an alternative would be Aero
Shell 7TA).

The recommendations for Jennings capacitors are as follows:

Inscrew the funing shaft and remove. Lubricate the screw thread
with Unitemp BE.P. or equivalent. Apply abouf 3 drops of oil (Mid-
land Silicone MS5 10/50) to the slide, Care must be taken that parts
of the ball thrust bearing are not misplaced.

5. After cleaning, (see Paragraph 2(a) 1 above), all contact surfaces
on tuning inductors 10LY9 (part of RFA2 funing assembly), 11,17 and
1118 are to be coated with an electrical grease such as Electrolube
(Richard Fort {Aust) Pty. Ltd.). In the case of 10L.9 do not apply
lubricant to the winding.

6. The blower motor bearings were lubricated for life during manu-
facture.

1.3  Air Filter

The filter element is = washable, dry type and should not be impregnated
with oil or any similar substance. At the specified servicing interval {weekly),
remove the filter assembly and clean the element with:

{(a) An air jet directed at the inner (cleaner) side, or

{(b) A domestic vacuum cleaner applied to the outer side, so that air is
drawn through the filter in the reverse direction.

When the filter is too dirty for the above cleaning methods remove the
filter element from the panel and wash it in water (not over 100 deg. F) with or
without the addition of soap or detergent, Rinse in clean water and dry thor-
oughly before refitting. When repeated washing affects the bonding of the
filter element, it should be replaced.

1.4 Lamp Replacement

Lamps on the control panel are removable. Carefully prise off the bezel
and remove the lamp with the aid of a "sock' of 3 mm or 4 mm p.v.c. tubing

DO NOT USE copper braid as a ''sock''.
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1.5 Switching Contactors

The following maintenance is suggested for the Siemens Series 3TA con-
tactors:
1. Remove dust deposits by the suction method. DO NOT blow out with
compressed air.

2, If the contactors hum because of contaminated pole faces, clean the
pole faces with a piece of cloth which may be lightly wetted with
carbon teirachloride or a similar solvent., After cleaning, apply a
very thin film of transformer oil,

3. Do not dress darkened contacts; the oxide deposit does not impair
the functioning of the relay.

4, To fit a new coil, detach the magnet chamber, lift off the lower core
section and withdraw the existing coil. Ensure that the two return
springs are seated properly when re-assembling the contactor.

1.6 Circuit Breakers

Circuit breakers are sealed assemblies and when defective should be re-
placed by an identical type.

1.7 Wafer Switches

For cleaning and lubricating, it is recommended that a solution, in the
proportions of two ounces of pure lanoline in ten fluid ounces of di-chloro-
ethylene, be made up. This is sparingly applied to the contacts with a fine
pointed brush and the switch is then rotated while the solvent dries to evenly
distribute the lubricant.

1.8 Servo Control Motors

The servo motors do not require maintenance. Defective motors should be
returned to AWA for repair.

1.9 Replacement of Transistors and Semiconductor Diodes

When soldering these components into circuit a heat-shunt is recommendet
and a clean, well-tinned soldering iron should be applied for the shortest time
necessary. Additionally, the component leads should be left as long as prac-
ticable and, to preserve the seal, should not be bent closer than 1/4 inch from
the body.

1.10 Adjustments and Pre-Alignment

After replacement of components and repair of units or when required as a |
part of routine maintenance it will be necessary to check the functioning of
the equipment. The procedures are given in the sections shown below:

(a) Adjustment and re-alignment after component replacement and unit repair -
Section 4. :

(b) Re-alignment of the r.f, stages - Section 2.

Procedures not covered in the above sections are given below.
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1.11 Servo Belt Drive Replacement and Adjustment

Adjustment of the RFA3 tuning and loading servo assembly belt drives is
similar and will only be necessary after belt replacement.

1,
2.

Remove servo assembly.

Loosen the large hexagon nut securing the idler capstan and move it
away to clear contact with the belt,

Remove and replace the belt ensuring that the 'teeth' on the belt
inner surface engage with the slots in the drive and driven pulleys.

Tension the belf, setting the idler capstan firmly against the smooth
side of the belt, and tighten the capstan securing nut. Correct ten-
sion is obtained when a maximum downward and upward deflection of
the side of the belt opposite to the capstan is not in excess of 1/2 inch
total,

Re-align tuning capacitor and inductor and replace servo assembly as
described in sub-sections 3.4 to 3.9 below.

1.12 Setting of RFA2, RFA3 and R.¥. Line (V.S,W.R.) Overloads

Switch off all circuit breakers and withdraw the control unit to the extent
of its slide travel,

A, RFA2 Overload

1.
2,

Turn overload setting control 4RV1 fully clockwise.

Connect the external regulated power supply positive terminal to
4PLS31 and negative to earth, Set multimeter 4M1 to RFA2 CATH
and adjust the power supply output to read 500 mA on 4M1. Check
that this corresponds to +1.5 V at 4PLS31.

Slowly adjust the RF'A2 overload control 4RV1 anti-clockwise until
overload lamp 4LP3 lights.

Reduce the indicated current to 480 mA and clear the overload by
pressing the O/L FAULT CLEAR pushbutton.

Check that an overload is not indicated for 480 mA and that if the
current is increased to 500 mA an overload occurs. Clear any over-
loads.

B. REA3 Overload

1.
2.

Turn overload setting controls 4RV2 and 4RV4 fully clockwise,

Connect the external regulated power supply positive terminal to
4PLS23 and negative to earth. Set the multimeter to RFA3A CATH
and adjust the power supply to indicate 500 mA. Check that this
corresponds to +1.5 V at 4PL.S23.

Slowly adjust the RFA3A overload control 4RV2 anti-clockwise un-
til overload lamp 4L.P4 lights.
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Reduce the indicated current to 480 mA and clear the overload,

Check that an overload is not indicated for 480 mA and that if the
current is increased to 500 mA an overload occurs. Clear any over-
loads.

Repeat steps 7 to 10 for RFA3B and RFA3C, the corresponding
controls and measuring point being 4RV3, 4RV4 and 4PLS22 and
4PLS21 respectively.

. Line Fault (V.S.W.R.) Overload

[ ]

Before setting the r.f. line (v.s.w.r.) overload control, 4RV6, it is
essential for the reflectometer to be calibrated, refer to sub-section
2.5 below.

Connect the transmitter to a 75 ohm water load.

Switch on and manually tune the transmitter to 10 MHz to give a 1
kW p.e.p., single tone output into the load.

Turn overload setting control 4RV6 to mid-range.

Note forward power reading on multimeter 4M1 and using the v.s.w. .

. chart (Figure 3-9) determine the reflected power meter reading for

av.s.w.r, of 3:1,

Connect a low voltage d.c., supply with negative to earth and positive
to the junction of 4R101 and 4RV7 and then set the power supply to
give the calculated reflected power meter reading on 4M1.

Adjust 4RV6 to the point where the r.f. line fault overload trips.

2. ALIGNMENT PROCEDURE

2.1 General

The r.f. stages will not require re-alignment unless performance becomes
degraded, components are replaced or alignment is to be checked as a part of
the routine maintenance programme.

WARNING:

LETHAL VOLTAGES ARE PRESENT WITHIN THE TRANSMITTER
AND CAUTION MUST BE EXERCISED.,

2.2 Preliminary Operations

1.

Ensure that the transmitter is switched OFF and positively isolated
from the mains supply, then remove the r.f. unit front cover and the
access covers from the r.f. amplifier assembly.

If the pick-up capacitors, situated along each side of RFA3 anodes
have been disturbed, slide them to the outer-most position, othererse
do not alter the settings. ‘

Connect the output of the transmitter to a 75 ohm test load, prefer-

ably a water load. Connect the interlock switch of the load to the
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transmitter with the common terminal to earth and the normally
open contact to 4SKN28. Set it to operate at a flow rate of 20
galls/hour and check the operation,

The test load is required throughout the following procedures,
The upper covers must also be in place,

2.3 Manual Tuning Procedure

Many of the procedures given vecessitate manual tuning of the transmitter
to achieve the required operating conditions. The procedure is given below
and should be followed when manual tuning is specified in the tests following
this sub-section,

NOTE:

Do not operate any manual tuning control any faster than 10 seconds
for end to end travel, or the servo motors may be permanently
damaged.

Set the LOCAL/REMOTE switch to LOCAL,.

Set FEEDBACK switch to off as manual tuning cannot be accomp-
lished when feedback is on,

Ensure that the GAIN LIMITER switch is ON.

sSet the exciter as follows:

(a) AUTO-MANUAL switch to MANUAL

(b) RF GAIN control to minimum

(c) AUDIO INPUT switch to F1F2

Set the fransmitter control unit as follows:

(a) CHANNEL selection switch to the required channel
(b) EMISSION switch to A3J.

With the controls set as in 4, 5(a) and 5(b) above the exciter will provide
a two tone test signal,

6.
7.

Connect oscilloscope to RF MONITOR output, 1SKB.

Adjust the tuning controls to the positions appropriate for the test
frequency (see Table 1 following page and Tuning Charts Figures
3-1, 3-2 and 3-3).
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TABLE 1
Frequency Tuning Positions
MHz
REFA2 RFAS3 Tune RFA3 Load

1.6 2.5 4.0 7.0
2 16.9 20.0 20.0
3 35.8 42.3 42.8
4 47, 2 52.3 55.5
5 55.5 57.5 63. 4
6 61.0 61.8 69.0
8 69.0 67,0 78,0

10 74.5 69.8 83.5

15 82.5 76,9 88.6

20 87,8 83.0 91.0

25 91.0 88.0 91.5

30 94.0 91.0 93.2

8. Switch on all circuit breakers except TUNING MOTORS.
9. Switch on LT, HT and TEST KEY.
10. Increase manual gain control until RFA1 OUTPUT metering reads
4,0 divisions on the multimeter.
11, Tune RFA2 for a maximum reading on RFA2 OUTPUT metering

(keep gain control adjusted to limit cathode current of RFAS3 to 0.5
amps whilst tuning).

12, Tune RFA3 for a maximum reading on RFA3 OUTPUT metering.
(Keep gain control adjusted to limit cathode current of RFA3 to 0.5
amps whilst tuning. )

13, Slowly increase manual r.f. gain control to bring up power on the
final stage; observe the RFA3 cathode current and screen current
and also r.f., envelope on an oscilloscope connected to the monitor
output. Increase power until the cathode current reads 0,6 amps.
The screen current should be about 5 mA and the envelope will be
just short of limiting on the modulation peaks,.

The measured average power, when the r.f. envelope is just short
of limiting and the transmitter is correctly tuned, should be in exces..

of 0.5 kW.
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If the above conditions are not met it may be necessary to alter
the loading slightly, and retune until the correct tuning conditions
are obtained,

After tuning, the input level may be adjusted by the exciter RF GAIN
control to give an average output of 0.5 kW. The above procedure
simulates auto-tuning for a given load impedance where the result-
ing oufput is acceptable if it exceeds 1 KW p.e.p. In normal oper-
ation, the auto-attenuator adjusts the input to maintain this level,

2.4 Neutralisation

1,

10.
11,
12,
13.

14.

During the neutralisation procedure it will be necessary to remove
and replace the r.f. amplifier assembly upper access cover each
fime adjustments are made to 1C42,

Isolate the h.t. from RFA3 as follows:
{a) Disconnect 11,14 from 1C59, leave 1C59 connected to RFA3.,

(b) Disconnect screen grid supply to RFA3 at the terminal post on
the supply side of 1R43 and 1R44.

(¢) Switch off FEEDBACK,
(d) Short feedback pick-up 1C43 to ground with a short heavy lead.

Adjust exciter to give a single tone signal at 30 MHz and set the
tuning controls in the transmitter to the dial positions given in
Table 1, sub-section 2.3 above. Set exciter to MANUAL - RF
GAIN,

Connect oscilloscope (with a high-gain head) to the test load.

Switch on all mains control circuit breaders except TUNING
MOTORS.

Switch on L'T, HT, and TEST KEY.
Switch multimeter to REFA1 OUTPUT.

Increase the gain control to give a reading of 7.0 divisions on the
meter.

Manually tune RFA2 and RFA3. Do not alter loading settings.
Note the r.f. level on the oscilloscope.

Switch off HT and adjust neutralisiné pick~-up 1C42 slightly.
Switch on HT and retune RFA2 and RFA3.

Note whether the r.f. level on the oscilloscope has increased or
decreased,

Repeat adjustments of 1C42 until a minimum of r.f. level reading
on the oscilloscope has been obtained. Do not alter manual gain

setting throughout the adjustments,
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15. Sswitch off HT, LT and all circuit breakers and disconnect the
oscilloscope,
16. Reconnect h.t. to the final stage.

(a) Remove short on 1C43
(b) Reconnect 11,14 to 1C59
(¢) Reconnect 1R43 and 1R44 to the screen supply terminal post.

2.5 Calibration of Reflectometer

A, Forward Power Calibration
1. Connect transmitter to water load.
2. Switch on and manually tune the transmitter to give 1 kW p.e.p.

single tone at 10 MHz into the load.
3. Adjust 4RV8 until 4M3 (POWER OUTPUT meter) reads exactly 1 kW.

B. Reflected Power Calibration
1. Connect transmitter to water load.
2. Switch on and manually tune the transmitter to give 1 kW p.e.p.

single tone at 10 MHz into the load.

3. Set the exciter output to zero.

4, Switch off h.t. and disconnect the transmission line at the
reflectometer,

5. If the r.f, line fault (v.s.w.r.) overload has not been adjusted set

4RV6 to mid-position otherwise do not change the setting of 4RV6,

6. Switch on and increase exciter output. TO AVOID DAMAGE, IT IS
IMPORTANT NOT TO ALLOW RFA3 CATHODE CURRENT TO EX-
CEED 0.5 AMPS.

7, Tune RFAS for a dip on the RFA3 CATHODE current meter.

8. Increase the exciter output to give a FORWARD POWER reading on
multimeter 4M1 of 15 divisions.

9. Compare the forward and reflected power readings on 4M1 and ad-
just 4RV7 to make them equal.

10. If 4RV6 has been moved, reset the r.f. line fault (v.s.w.r.) over-
load (refer sub-section 1.12(c) above).

2.6 Adjustment of RFA3 Pick-up Capacitors
1. Adjust 1C43 and 1C47 to be spaced 3/8 in from RFA3 anode.

2. Switch on transmitter and manually tune to 10 MHz as detailed in
sub-section 2,3 above., Adjust for 1 kW p.e.p. single tone output.

3. Compare the multimeter readings of RFA2 and RFA3 outputs.

4, If they are different, switch off h.t. and adjust 1C44 in the approp-
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riate direction until the readings are identical,
Switch off h.t,

Connect a 50-ohm termination via a 50-ohm coaxial cable to the
monitor output 1SKB.

With the transmitter still tuned io give 1.0 kW p.e.p. measure the
voltage output across the 50-ohm termination. It should be 1.0
volt r.m.s., If not, switch off h.t. and adjust 1C46 until this figure
is obtained.

Adjustment of Gain Limiter

1.

10,

11.

12,

13.
14,

Set all gain limiter adjustments 7RV1 to TRV4, fully anti-clockwise
and TSWA to off,

Switch on LT and HT and with the transmitter tuned for 10 MHz
adjust drive to a single-tone test signal.

Using the exciter manual RF GAIN control, adjust the output power
to 1 kW p.e.p.

Switch the multimeter to the RFA1 OUTPUT position and detune
RFA2. Adjust the manual gain control until the meter reads 6.0
divisions.

Adjust TRV1 (RFA2 IN control) on the gain limiter in a clockwise
direction until the GAIN LIM lamp just lights. Switch 7SWA on.

Check that further detuning of RFA2 causes no increase in RFA1
OUTPUT meter reading.

Retune RFA2, Switch TSWA off and set the exciter to give a two-
tone test signal (F1F2),

Reduce the manual gain control until RFA3 cathode current is 0.5
amps.,

Adjust TRV2 (RFA3 I AV control) until the GAIN LIM lamp just
lights.

Increase the output power to about 1.1 kW p.e.p. (450 W on power
output meter),

Adjust TRV3 clockwise (RFA3 PV COMP control) until GAIN LIM
lamp just extinguishes,

Adjust TRV4 (RFA3 PV control) until the GAIN LIM lamp just lights,
then turn it anti-clockwise about one eighth of a turn.

Switch GAIN LIMITER (7SWA) to ON,
Check that limiting occurs in the following circumstances

(a) Detuning RFA2
(b) Detuning RFA3
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(¢) Incorrect loading of RFA3
(d) Excessive input level
15, Switch off transmitter

2.8 Operation of Auto-Tuning

Coarse Frequency Positioning

WARNING: 1. Do not attempt to manually adjust the tuning or loading controls
if the transmitter is automatically tuning or if the switch 6SKA
is in either COARSE or FINE position as damage may be caused
to the motors.

2. The servo-motor supply is not continuously rated, so if 6SKA is
to be set to COARSE or FINE for lenghty periods for maintenanc
purposes the TUNING MOTORS circuit breaker should be set
to OF'F,

2.9 Coarse Frequency Positioning

1. Switch on transmitter and tune to 10 MHz.
2. Set AUTO GAIN control, 4RV10, on the control panel fully anti-
clockwise.

3. Set the MANUAL-AUTO switch in the exciter to AUTO.

4, Adjust 4RV10 to give power output from the transmitter of 1.0 kW
p.e.p. tow-tone.

5. Set 6KSA in the servo-control unit to COARSE.,

6. Check that RFA1 is inhibited (RFA1 output reads zero) and that the

TUNE COARSE lamp on the power control unit lights.

7. Adjust RV5 in the auto-attenuator in the exciter to give an exciter
output reading on the multimeter of 5. 0.

3. Measure the d.c. voltage between 11B4 and 11B5. This is the coarse
frequency discriminator output and should be about 17 volts d. c.

9. Switch off MAIN HT circuit breaker,
10, Set 6KSA to FINE.

11, Check that the TUNE FINE lamp lights and the TUNE COARSE lamp
is extinguished.

12, Check that the d.c. has been removed from 11B4 and 11B5.
13. Switch off h. t.

14. Set coarse tuning balance control 2RV1 to its centre position.
15.  Switch on TUNING MOTORS circuit breaker.

16, Change the drive frequency to 1.6 MHz and set switch 6KSA to
COARSE. '
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17.

18,

19,

20,
21.
22,
23,

24.

25,

26,

27,
28,

29,
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Switch on h.t., (leave MAIN HT circuit breaker off).

Check that the RFAS tuning servo moves to 4,0 divisions on the
dial. If not, adjust the 1.f. tuning adjustment, 11.22 on the r.f.
amplifier assemble, a small amount.

Change the drive frequency to greater than 3 MHz and allow all
servos to come to rest.

Return the drive frequency to 1.6 MHz and check the dial position.
Repeat steps 18, 19 and 20 until the correct setting is obtained.
Change the drive frequency to 30 MHz,

Check that the RFA3 tuning servo comes to rest at 91. 0 divisions
on the dial.

If not, adjust the h.f. tuning adjustment, 1C86 on the r.f. amplifier
assembly, slightly,

Change the drive frequency to less than 10 MHz and allow all servos
to come to rest, then change back to 30 MHz and check the dial
position,

Repeat steps 22, 23, 24 and 25 until the correct setting is obtained.
Re-check the 1.6 MHz positioning.

Check the coarse positioning for 8 MHz, it should be 67.0. If not,
adjust 2RV1 slightly and repeat steps 16 to 27,

Check the coarse positioning for 3 MHz, it should be 41. 2.

In practice, on some of the servos, there will be about one division of
positional backlash. This must be taken into account when checking the
coarse settings.

TABLE 2
Nominal Coarse Servo Positions
Frequency MHz RFA2 Tune RFA3 Tune RFA3 Load

1.6 2.5 4.0 7.0

2 17.0 20.0 21.95

4 47,0 51.5 55.5

10 74.5 69.7 83.5
15 82.5 76,8 88.8

20 88.0 83.0 91.0

30 94.0 91.0 93.5




2/14 66400R

Chap. 3
2.10 Servos Traverse Time

1. Set the drive frequency to 1.6 MHz and allow the servos to come to
rest,

2, Set 6KSA to NORMAL,

3. Change the drive frequency to 30 MHz.

4, Set 6KSA to COARSE and measure the time for RFA2 servo to come
to rest.

5 Repeat for the other servos.

6 Also measure the time to go from 30 MHz to 1.6 MHz for each servo.

7. The traverse time in each case must not exceed 8 seconds,

8 Switch off h.t. and set 6KSA to NORMAL.

2.11 Auto-Tuning
1. Switch off TUNING MOTORS circuit breaker.
2. Switch on MAIN HT circuit breaker.

3. Set the MANUAL-AUTO switch on the exciter to MANUAL and the
RE GAIN control to zero.

4, Manually tune the transmitter to 10 MHz single tone and set the RF
GAIN control to give 0.5 kW p.e.p.

oS. Switch on GAIN LIMITER and FEEDBACK.

6. Connect oscilloscope to pin 7 on RFA2 servo amplifier board.

7. Check that when RFA2 is in tune, zero d.c. output voltage appears
at pin 7 and that detuning to a higher dial reading gives a negative
d.c. voltage and to a lower dial reading a positive d.c. voltage
appears. (See figure 1 below for typical discriminator response
characteristics.)

8. Retune RF'A2.

9. Connect oscilloscope to pin 7 on the RFA3 tune servo amplifier

board.

10. Check that when RFAS3 is in tune zero d.c. output voltage appears
at pin 7 and that detuning to a higher dial reading gives a negative
d.c. voltage and to a lower dial reading a positive d.c. voltage
appears.




66400R
Chap. 3

11.
12.
13.
14,

16.

17,
18,
19.
20,
21.

22,
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Figure 1

Retune RFAS,

Check that the transmitter is correctly tuned.

Check that RFA2 OUTPUT and RFA3 OUTPUT readings are identical,
Adjust r.f. drive to give 0.5 kW p.e.p. single tone,

Adjust load comparator control 1RV6 to give zero volts at pin 7 on
the RFA3 loading servo amplifier.

Check that increased loading gives a negative voltage at pin 7 and
decreased loading gives a positive voltage.

Re-adjust RFA3 loading to the correct setting,
Switch off h,t.

Switch on TUNING MOTORS circuit breaker.
Set 6KSA to NORMATL,

Set MANUAL-AUTO switch on the exciter to AUTO then set the
GAIN LIMITER and H.T. switches to ON,

Set the drive frequency to 8 MHz to initiate the auto tuning sequence,
if necessary press the tune START pushbutton switch, and check

the following:
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(a) The TUNE COARSE lamp should light and the coarse tuning
sequence progress correctly.

(b) When coarse tuned, the TUNE FINE lamp should light and the
TUNE COARSE lamp extinguish. Fine tuning of RFA2 and RFA3
should occur. Note that RFA3 loading is inhibited until RFA3
is tuned,

(c) At the completion of tuning and loading, the TUNE FINE lamp
should extinguish and the exciter should return to normal
operation.

23. Retune to 1.6 MHz, then 30 MHz and check that the sequence given
in step 20(a) to (c) above is followed in each case.

2.12 Performance Tests

1. Multimeter Readings

Ensure that the transmitter is correctly terminated and switched on.
Compare the meter readings with the typical values appropriate to
the operating conditions shown in Table 3 below.

TABLE 3

TYPICAL MULTIMETER READINGS

Indicates that adjustments are provided to set to the readings shown.

Meter Reading |Zero Signal 1 kW p.e.p. 1 kW p.e.p. single
2-tone at 10 MHz tone at 10 MHz
Forward power 0 4.0 6.0
Reflected power 0 0 0
RFAS3 output 0 2.8 4.8
REFA2 output 0 2.6 4.5
RFA1 output 0 2.1 3.6
Exciter output 0 1.7 2.9
EHT 2.5 kV 2150 V 2150V 2150V
Screen 400 V 400 V 400 V
Bias, (key up) 75V - -
Bias, (key down) 39V 39V 39V
RFA1 supply * 20V 20V 20V
Control +25 V * 25V 25V 25V
Control -25 V =* 25V 25V 25V
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Meter Reading Zero Signal 1 kW p.e.p. 1 kW p.e.p. single
2-tone at 10 Mz tone at 10 MHz
Exciter +5 V 3 5V 5V 5V
Exciter +15 V * 15V 15V 15V
Exciter -24 V 24V 24V 24V
RFA2 cathode 150 mA 0.15 A 0.16 A
RFA3A cathode 0.12 A 0.22 A 0.33 A
RF'A3B cathode 0.12 A 0.22 A 0.33 A
RFA3C cathode 0.12 A 0.22 A 0.33 A
RFAS screen 0 5 mA 20 mA
REF A3 cathode 0.36 A 0.65 A 0.95 A
Power Output 0 0.37 kW 1.02 kW

3. ASSEMBLY AND COMPONENT REMOVAL INSTALLATION
3.1 General

The following paragraphs detail the methods to be followed when removing
and installing particular assemblies and components of the transmitter.

To gain access it 1s necessary to remove front panels and in some cases
complete units and sub-panels, particularly in the r.f. section. Sufficient
detail to remove most units is contained in Chapter 1, Part 1, Section 9 -
Mechanical Construction.

When a component or assembly has been replaced, it is essential that
adjustment checks are carried out as detailed elsewhere in this part.

WARNING: BEFORE DISCONNECTING ANY COMPONENT ENSURE THAT ALL
POWER SWITCHES ARE IN THE OFF POSITION AND THE TRANS-
MITTER HAS BEEN ISOLATED FROM THE MAINS SUPPLY,
CAPACITORS SHOULD BE CONNECTED TO THE STATION GROUND
SYSTEM TO ENSURE THEIR COMPLETE DISCHARGE.

3.2 R.IF. Amplifier 1J66414

1. Set RFFA2 tuning dial to zero,

2. Remove r.f. unit cover panel and r.f, amplifier assembly upper
and lower access covers.,

3. Remove the connection between 10C13 and pin 6 of discriminator
1 from the discriminator.

4, I,oosen thumb screw on connection between RFA3 anode and 1C59,
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Withdraw 35-way connector 13PLH and the two coaxial connectors
13PLC and 13PLD (RF IN and RF MONITOR).

Release the 12 slide clips which secure the r.f. amplifier assembly
to the r.f. unit.

Move the r.f. amplifier assembly forward about one inch.

Lift the r.f. amplifier assembly to clear the bollards on the r.f.
unit and, taking care not to damage 10C13 withdraw the assembly
forward.

Install by following the reverse procedure,

REFA2 Tuning Assembly 1J66460

1.

2
3.
4

()]

6.
7.

Remove r.f. amplifier assembly.
Remove regulated power supplies unit.
Disconnect 1PLA on left side of the assembly,

Remove the two hexagon bolts securing the left hand base plate of the
assembly to the shelf of the r.f. compartment, they are accessible
from underneath the shelf and are adjacent to the blower.

Remove the hexagon bolt securing the right hand base plate of the
assembly to the shelf of the r.f. compartment, it is accessible from
the top of the base plate.

Withdraw the assembly forward.

Install by following the reverse procedure,

RFA3 Tuning Servo Assembly 1R66412

Removal

1. Using crank handle set dial against stops at "'O'" end of the scale.

2. Loosen the two grub screws in the collar of the front flexible coup-
ling of inductor 1117 drive shaft.

3. Disconnect wiring to the terminal strip at the bottom front of the
assembly.

4, Whilst supporting the assembly remove the three screws securing
it to the stand-off supports and withdraw forward.

5. Remove spider from coupling to capacitor 1C61,

Installation

1. Set dial against the stops at the ""O' end of the scale.

2. If the 1L17 and 1C61 drive shafts have not been moved install the

assembly by following the reverse procedure, Ensure that the coupli g
parts mate and the grub screws in the 1L17 drive shaft coupling engage
with the flats on the servo drive shaft. Apply ''Loctite EV' to the
grub screws and tighten, ensuring that the coupling is not flexed.
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If 1L17 drive shaft has been moved, turn the drive shaft to the
extreme clockwise position, the leading contact wheel should be
approximately 3/4 inch from the end of the winding. Complete
installation as in steps 1 and 2 above. The trailing wheel has a
two=turn shorting contact.

If 1C61 drive shaft has been moved, the following setting up pro-
cedure should be followed:

(a) For Energy Laboratories capacitors, rotate the shaft fully
: counter clockwise then rewind for two full turns.

(b) For Jennings capacitors, set the capacitor to its maximum
capacitance by turning the shaft counter clockwise until the
resistance to turning suddenly decreases and the shaft begins to
unscrew. Slowly turn the shaft clockwise until resistance is
felt once more.

Complete installation as in steps 1 and 2 above.

Inductor 1L17

[\]

Remove r.f. unit cover panel and right hand access cover,
Remove RFA3 ftuning servo assembly (see sub~section 3. 4).

Loosen the two grub screws in the drive shaft rear coupling and
withdraw the shaft from the inductor drive,

Lioosen the two nuts at the left of the inductor which secure the strap
connecting it to 1C61, carefully press the strap to the rear suf-
ficient to clear the securing nuts.

Loosen the two nuts at the fop of the inductor assembly which secure
the two halves of the strap connecting 11,17 to 1C62.

Support the assembly and remove the four mounting screws. Lower
slightly to separate the two halves of the connecting strap and with~
draw forward with a clockwise turning motion.

Install by following the reverse procedure, Ensure that the two
grub screws in the drive shaft rear coupling engage with the flats

on the inductor drive. Apply "Loctite EV" to the grub screws and
tighten, ensuring that the coupling is not flexed. Align as described
in 3.4 (B) above.

Capacitor 1C61

1.
2.
3.

Remove r.f. unit cover panel and left and right hand access covers.
Remove RFA3 tuning servo assembly (see sub-section 3.4 above).

Remove screw in the centre left hand side of 1C59, carefully bend
the bus wire to 11.14 clear and recover RFA3 anode connecting strap.
1C59 may be removed independently by removing the right hand

centre screw which secures it to 1C61.
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Loosen the two nuts at the left of inductor 11.17 which secure it to
the 1C61 connecting strap, carefully press the strap to the rear
sufficient to clear the securing nuts.

Support the capacitor and remove the five screws securing the base
to the vertical support panel.

Move capacitor to the left and withdraw. If 1C59 has been left in
position care must be taken to avoid damage.

Install by following the reverse procedure. Align as described in
3.4 (B) above,

RIF'A3 Loading Servo Assembly 1R66411

Removal

1. Using crank handle set dial against stops at "'100" end of the scale.

2, Loosen the two grub screws in the collar of the front flexible coup-
ling of inductor 11.18 drive shaft.

3. Disconnect wiring to the terminal strip at the right of the assembly.

4. Whilst supporting the assembly remove the three screws securing it
to the stand off supports and withdraw forward.

2. Remove spider from coupling to 1C62,

Installation

1. Set the dial against stops at the ''100" end of the scale.

2. If the 11,18 and 1C62 drive shafts have not been moved install the
assembly by following the reverse procedure. Ensure that the
coupling parts mate and the grub screws in the 11.18 drive shaft
coupling engage with the flats on the servo drive shaft. Apply
"Loctite EV' to the grub screws and tighten, ensuring that the
coupling is not flexed.

3. If 1118 drive shaft has been moved, turn the drive shaft to the
extreme counter - clockwise position, the contact arm should be
horizontal and the contact wheels on the outer turn of the winding.
Complete installation as in steps 1 and 2 above.

4, If 1C62 drive shaft has been moved, the following setting up pro-

cedure should be followed:

(a) For Energy Laboratories capacitors, rotate the shaft fully
counter clockwise then rewind for 21 full turns.

(b) For Jennings capacitors set the capacitor to its minimum cap-
acitance by turning the shaft to the extreme clockwise position
then backing it off by one eighth of a turn.

Complete installation as in steps 1 and 2 above.
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3.8 Inductor 11.18

1. Remove r.f. unit cover panel and left and right hand access covers.
2. Remove loading servo assembly (see sub-section 3.7 above).
3. Loosen the two grub screws in the drive shaft rear coupling and

withdraw the shaft from the inductor drive,

4. Loosen the fwo nuts at the right of the inductor which secure the
strap connecting it to 1C62, carefully press the strap to the rear
sufficient to clear the securing nuts.

5, Remove the two screws securing 1L.18 connector strap to the r. f.
output feedline and carefully press the bus wire to 11.20 to the right
sufficient to clear the feedline connector strap.

6. Support the assembly and remove the four mounting screws., With-
draw the assembly forward and downward avoiding damage to
capacitor 1C59 mounted on the left of 1C61.

7, Install by following the reverse procedure. Ensure that the two

gurb screws in the drive shaft rear coupling engage with the flats

on the inductor drive, Apply "Loctite EV'" to the grub screws and
tighten, ensuring that the coupling is not flexed. Align as described
in 3.7(B) above.

3.9 Capacitor 1C62

1. Remove vr.f. unit cover panel and left and right hand access covers,
2. Remove loading servo assembly (see sub-section 3.7 above).
3. Loosen the two nuts at the top of the 1L17 assembly which secure the

two halves of the strap connecting it to 1C862,

4, Loosen the two nuts at the right of 11.18 which secure the strap con-
necting it to 1C62, carefully press the strap to the rear sufficient
to clear the securing nuts.

D Support the capacitor and remove the six screws securing the base
to the vertical support panel.

6. Tilt the rear end of the capacitor slightly upwards to separate the
two halves of the connecting strap, then move it to the right and
withdraw forward,

7. Install by following the reverse procedure. Align as described in
3.7(B) above.

3.10 Reflectometer 1J66408

1. Draw the control unit forward to the extent of its slide travel.
2, Disconnect the external transmission line from the coaxial connect-
or.,

3, Disconnect the four pin connector from the front of the assembly.
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Remove the two nuts securing the assembly to the horizontal support
bars. Withdraw to the right whilst unscrewing the left hand coaxial
connector from the integral transmission line connector. Alternat-
ively the two studs securing the horizontal support bars to the
assembly support bracket may be removed, in which case the assem-
bly will be withdrawn with the support bars attached.

Install by following the reverse procedure.

3.11 Transformer 3TR1

1.
2.

5.
6.

Remove the regulated power supplies unit.

Disconnect the three primary leads on the left hand side of the
transformer,

Disconnect the three secondary leads on the right hand side of the
transformer,

Remove the six bolts which secure the transformer to the floor of the
cabinet,

Slide the transformer forward from the cabinet.

Install by following the reverse procedure,

3.12 Blower 3BWI1

1.
2.
3.

6.
7.

Remove the regulated power supplies unit and transformer 3TRI1.
Remove the r.f. amplifier assembly and the RFA2 tuning assembly.

Remove the screws securing the canvas ducting of the blower to the
bottom shelf of the r.f. unit,

Withdraw the power connector from the blower assembly,

support the assembly and remove the four screws which secure the
blower mounting plate to the underside of the r.f. unit bottom shelf.

Lower the assembly and withdraw forward.

Install by following the reverse procedure.

3.13 Rectifier Assembly 1H66404

Removal and installation of any one of the three rectifier assemblies is

similar,
1.
2.

Remove the h.t. transformer secondary lead from the board.

Remove the bus wire at each end of the board which connects it to the ’
other two boards. ‘

Support the assembly and remove the three knurled nuts which secure
the board to the stand-off insulators, remove the assembly.

Install by following the reverse procedure.
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3.14 Capacitors 3C1 to 3C4

Removal and installation of any one of the four filter capacitors is
similar except that removal of 3C2, 3C3 or 3C4 entails removal of the
capacitor(s) in front, Ensure that the capacitors are discharged (see
WARNING sub-section 3.1 above).

1.
2.

3.
4.

Disconnect the bus wires connecting the capacitors together.

Loosen the screw on each side of the capacitor which secure each
clamp to the cabinet floor.

Move the clamps clear and withdraw the capacitor forward,

Install by following the reverse procedure.

3.15 Inductor 3L1

1.

2
3
4.
5

Remove regulated power supplies.

Disconnect wiring to the inductor.

Remove the four screws securing the inductor to the cabinet floor,
Lift the inductor upwards and tilt forward to remove,

Install by following the reverse procedure,

3.16 Zener Diode Assembly 1R66419

1.
2,
3.

4.

Remove regulated power supplies unit.
Disconnect wiring to the assembly.

sSupport the assembly and remove the three screws securing it to
the stand-off supports on the cabinet rear wall, remove the assem-
bly.

Install by following the reverse procedure,

3.17 Metering Resistor Board 1R66420

1.
2.

4.

Remove regulated power supplies unit.

Remove the three nuts, washers and solder lugs, with wiring attach-
ed, from the connecting points on the board.

Support the assembly and remove the three screws securing the board
to the stand-off supports on the cabinet rear wall, remove the assem-~
bly.

Install by following the reverse procedure.

3.18 Transformer 1TRI1

1,
2.

3.

Remove the r.f, unit cover panel.
Remove the r.f. amplifier assembly.

Unsolder the wiring to the transformer terminals.



2/24 66400R

Chap. 3
4, Support the transfor mer and remove the four screws securing it
to the vertical support panel.
5, Move the transformer to the left and forward to remove.
6. Install by following the reverse procedure.
3.19 Air Flow Switch 1SWD
1. Draw the control unit forward to the extent of its slide travel.
2. Unsolder the blue and grey leads on the micro-switch.
3. Support the assembly and remove the four screws securing the switc
mounting plate to the rectangular air duct.
4, Withdraw the assembly.
5, Install by following the reverse procedure,
4, ADJUSTMENT AND RE-ALIGNMENT AFTER COMPONENT REPLACE-
MENT

4,1 General

After replacement of any component which could affect the performance of
the transmitter the relevant circuit should be checked to ensure that the voltage
and signal conditions are restored to normal., For list of recommended test
instruments see Section 13, Part 1 of Chapter 1.

4.2 Regulated Power Supplies

4.2.1 20 V Regulated Supply and Bias Supply
(a)  Output voltage ranges and bias keying
(i) Connect a 100 ohm 10 W load resistor between terminals 5TSA2 and
5TSA4,

(i1) Connect the mains supply to terminals 5TSB1 and 5TSB2 via the
variac and switch on supply.

(iii) Set the variac to give 240 V a.c. between Bl and B2.
(iv) Check for approximately -80 V d.c. at 5TSA1.

(v) Bridge 5TSA3 to earth, The voltage at Al should be approximately
-39 V d.c.

(vi) Turn 5RV1 fully clockwise, The voltage at A4 should be approximat-ly
+25 V d.c.

(vii) Turn 5RV1 fully anti-clockwise. The voltage at A4 should be
approximately +18 V d.c.

(b) Regulation with variation of mains voltage
(i) Set 5RV1 to give 20 V d.c. at A4.

(ii) Vary mains voltage by +10%. The voltage at A4 should remain constaht.
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(c) Regulation with variation of load
(i) Switch off mains
(ii) Remove th 100 ohm load resistor,
(iii) Switch on mains

(iv) Voltage at A4 should be the same as in 4. 2.1(b) (i) above,

(v) Switch off mains. Reconnect the load resistor.
(d) Ripple
(i) Switch on mains
(ii) Measure ripple at A4 using a c.r.o. The ripple should not be more

than 50 mA peak-to-peak.

(iii) Remove bridge and measure ripple at Al. The ripple should be
approximately 0.2 V peak-to-peak.,

(iv) Switch off mains., Remove load resistor and variac.
4,2.2 Control Supply
(a) Output voltage ranges

(i) Connect a 33 ohm 20 W load resistor between terminals 5TSA2 &
5TSAD,

(i1) Connect a 120 ohm 5 W load resistor between terminals 5TSA2 &
5TSASG.

(1ii) Connect the mains supply to terminals 5TSB2 and 5TSB5 via the
variac. Connect A2 to mains earth and switch on supply.

(iv) Set the variac for 240 V output.
(v) Check for 110 V a.c. at 5TSB4.
(vi) Check for -50 V d.c. at 5TSATY.
(vii)  Set 5RV2 and 5RV3 fully anti-clockwise.
(viii) Check for -20 V d.c. at A6,
(ix) Check for +20 V d.c. at AS5.
(x) Set SRV2 and 5RV3 fully clockwise.
(xi) Check for -26 V d.c. at AS6.
(xii} Check for +26 V d.c. at A5,
(b) Regulation with variation of mains voltage
(i) Adjust 5RV2 to give -25 V d.c. at A6,
(ii) Adjust 5RV1 to give +25 V d.c. at Ab.

(iii) Vary mains voltage +10%. The voltages at A5, A6 should not change
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by more than £1.25 V.
(c) Regulation with variation of load
(i) Switch off mains. Remove both lead resistors and switch on mains.

(i1) Voltage at A5 should be +25 V +1.25 V,
(ii1)  Voltage at A6 should be -25V +1.25 V,
(d) Ripple
(i) Measure ripple with c.r.o0. at A5 and A6.
(ii) Ripple in both cases should be less than 200 mV peak-to-peak.
(ii1)  Switch off mains. Remove variac.

4.3 R,F. Amplifier Assembly

NOTE: The following tests check only the coarse frequency discriminator
and RFA1 and do not include RFAZ2.

1. Connect terminal 1 of the vernier potentiometer to 1C76 and
terminal 3 to 1CT79.

2., Connect terminal 2 of the vernier potentiometer to the d, ¢. milli-
voltmeter and connect the earth of the d.c. millivoltmeter to the
chassis of the amplifier,

3. Connect +25 V supply to 1C78 and -25 volt supply to 1C77.

4, Connect +25 volt supply, in series with a 33 ohm 1 watt resistor, to
1C83.

5. Connect the signal generator to 1SKA.

6. Adjust the signal generator to give 1.3 volts r.m.s. output at 1.6
MHz using the r.f. millivoltmeter.

7. Adjust the vernier potentiometer unitl the d.c. millivoltmeter
indicates a null.

8. Check that the vernier reading is 20%. If not, set vernier to read
20% , and adjust 11.22 until a null is indicated.

9. Set the signal generator to give 1.3 volts r.m.s. at 30 MHz using
r.f. millivoltmeter,.

10. Repeat step 4.3. 7.

11. Check that the vernier potentiometer reading is 80%. If not, set the
vernier to read 80% and adjust 1C86 until a null is indicated.

12, Set the signal generator to give 1.3 volts r.m.s. at 6. 95 MHz using
r.f. millivoltmeter.

13. Repeat step 4. 3.7,

14. Check that the vernier potentiometer reads 50%. If not set the

vernier to read 50%, and adjust 2RV1 until a null is indicated.




66400R
Chap. 3
15.

16.

17,

18.

19.

20.

21.

22.
23.

24.

20,
26.
27,
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Repeat steps 4.3.6 and 4. 3. 14 until a null is indicated on each
setting without further adjustments of 11.22, 1C86 or 2RV1.

Connect the multimeter between 1C76 (+) and 1C79 (-). Using the
25 V d.c. range it should read approximately 12 volts,

Connect a 10k ohm 1/4 W potentiometer as shown in Figure 2 below.

-25V
SUPPLY
10k
POTENTIOMETER 70 1C81
6640062~ 3 —
Figure 2

Connect the multimeter, set on the -25 V d.c. range, between 1C81
and earth.

Adjust the potentiometer to give -15 volts at 1C81. Check that the
d.c. output between 1C76 and 1C79 is zero.

Slowly reduce the voltage at 1C81 by adjusting the potentiometer,
When it reaches below about -12 volts a small d.c. voltage should
be measured between 1C76 and 1C79. As the potentiometer is
further adjusted down to zero volts at 1C81, the voltage between
1C76 and 1C79 should rise to the value measured in step 4.3.16.

Disconnect the vernier potentiometer, 10k ohm potentiometer,
multimeter and the signal generator.

Connect the r,f. output of the level measuring set to 1SKA.

Using a high impedance probe, check the response measured at
pin 1 of the printed circuit board. This will check the frequency
response of the probe and if the response is not flat, the necessary
compensation will have to be made in all future measurements.

Connect the probe to the control grid of 1V1 and earth the probe
case directly to the chassis of the amplifier assembly.

Insert an 8122 valve into V1 socket (RFAZ2).
Manually sweep the generator between 1,6 MHz and 30 MHz.

Adjust 1L2 for maximum level at 30 MHz. The response should
be as shown in Figure 3 following page.
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32.
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66400 G2-4

Figure 3

Connect 10 k2 potentiometer as shown in Figure 4 below.

-25vY
SUPPLY

10K

POTENTIOMETER TO 1C8d

664006 2-5

Figure 4

Connect the multimeter, using the -25 volt range, to 1C84 and adjus’
the potentiometer to give a reading of zero volts.

Slowly adjust the potentiometer to give an increasingly negative
voltage at 1C84 and observe what happens to the response on the
sweep generator,

The curve should slowly fall away until the about -12 volts on 1C84
there should be zero output measured on the sweep generator.

Disconnect the sweep generator.

Connect the signal generator to 1SKA.

Adjust the output of the signal generator to be 1 volt r.m.s. at 10 MHz

using the r.f. millivoltmeter.

Measure the output at pin 13 of the printed circuit board using the
r.f. millivoltmeter. It should be 1.6 volts r.m.s. +0.5 volts.

Switch off power supply and disconnect test equipment.

Calibration of Reflectometer

1.
2.

Remove reflectometer from the transmitter.

Connect output of the signal generator to the coaxial input of the
reflectometer via the adaptor as shown in Reflectometer Calibration

Set-up, Figure 5 following page.
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NOTE: Use an earth sheet under the reflectometer and signal
generator and earth both securely by short foil straps.

;EEVTELP:sAssumNG -
OUTPUT FROM »
SIGNAL BNC-HN RESISTO BNC-HN
GENERATOR  ADAPTOR ADAPTOR
METER REFLECTOMETER
INPUT e //////js OHM
COAXIAL DUMMY

TI7TT 7777777 77777 7 7T 7777777
EARTHED SHEET

66400626
Figure 5
3. Connect coaxial output of the reflectometer to a 75 2 dummy load.
4, Set the signal generator to give maximum output at 12 MHz.
5. Connect 1.8k test probe to the selective voltmeter input and to the

junction of 8C4 and 8L.3,

NOTE: Earth probe case by pressing it firmly against the adjacent
partition in the reflectometer.

6. Adjust 8C1 for minimum on the selective voltmeter using an insulat-
ed adjusting tool.

7. Set the signal generator to give 30 MHz output.

8. Adjust 8C14 for minimum on the selective voltmeter.

9. Connect test probe to the junction of 8C3 and 8L.2.
10, Manually sweep the signal generator from 1.6 MHz to 30 MHz,
11. The selective voltmeter should not vary by more than +0.1 dB.

Note the level, it should be -35 dB +2 dB relative to generator output
measured with the probe (use a tee-piece).

NOTE: When measuring level indications the frequency response of
the probe should be measured and compensated for. It
may vary by approximately 0.15 dB at 30 MHz.

12. Connect test probe to the junction of 8C4 and 81.3.
13. Manually sweep the signal generator from 1.6 MHz to 30 MHz.

14, Indication on the selective voltmeter should be more than 30 dB
below that measured in step 4.4.11. Note this figure as directivity.
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Disconnect test equipment and replace reflectometer in the
transmitter.

REFAZ Tuning Assembly

WARNING: Do not manually adjust the tuning assembly faster than is usual in

(a)

automatic tuning (i.e. 10 secs for full traverse) otherwise perman-
ent damage may be caused to the servo motor.

Mechanical tests

1.

11.

12.

13.

14.
15.

Check for smooth operation of the drive assembly with minimum
mechanical backlash.

Turn the dial fully clockwise. A click should be heard in microswitch
L1OSWA as it engages with the notch in the dial cam. When the dial is
in the extreme clockwise position, the fixed pointer should be within
half a division of the dial zero,

Slowly turn the dial anti-clockwise. Another click should be heard
as 10SWA disengages from the notch in the dial cam.

Turn the dial fully anti-clockwise. Check that 10SWB operates when
it engages with the notch in the dial cam and that in the extreme anti-
clockwise position the fixed pointer indicates 99.1/2 divisions.

Turn the dial fully clockwise.

In this position, the moving contact on 101.9 should be at the end of
the 10L9 winding.

Capacitor 10C14 should be completely out of mesh. Adjust the dial
to 94, 10C13 should be completely out of mesh also.

Temporarily remove 10R2 and 10R7 from 10RV1 and measure the
resistance between pin 1 and pin 8 of 10RV1 using the multimeter.
Note this value.

Turn the dial fully anti-clockwise.

Measure the resistance between pin 7 and pin 8 of 10RV1 using the
multimeter. Note this value.

Compare the resistance values obtained in steps 4.5(a)8 and 4. 5(a)
10.

If these values are different, loosen the mechanical clamp holding
error potentiometer 10RV1 and adjust its position until the resistance
measured in 4.5(a)8 and 4.5(a)10 are the same.

Tighten the mechanical clamp on 10RV1.
Double check the resistances.

Re-connect 10R2 and 10R7 to 10RV1,.
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(b) Electrical tests

1. Turn the dial fully clockwise,
2. Connect +22,0 V d.c. to 10PLLA1 and earth 10PLAZ,
3. The dial should turn and stop one division before the 100 Mark

(i.e.99).

4, The traverse time should be about 10 seconds.
5. Connect -5.0 V d.c. to 10PLLA2 and earth 10PLAL,
6. The dial should turn and stop one division from zero mark (i.e.
7. The traverse time should be about 60 seconds.
8. Disconnect the power supply.
9. Connect the tracking test set-up as shown in Figure 6 below.
RFA2 TUNING
ERROR VERNIER
POTENTIOMETER ASSY  POTENTIOMETER
*
POWER DC
supply © MILLIVOLT
(FLOATING) _ —OMETER
10V O —0
66400627
Figure 6
10 Adjust the dial to the first setting as shown in Table 1 below,

(which gives typical tracking figures), ensuring that the dial
settles in the middle of any backlash that is present in the drive.

Table 1.
Dial Setting Vernier Potentiometer
3.0 20.0
30.0 29.0
50.0 38.5
70.0 52,0
94.0 80.0
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Adjust the vernier potentiometer until a null is indicated on the
d.c. millivoltmeter,

Check that the vernier reading agrees with the typical tracking
figure,

Repeat steps 4.5()10, 4.5(0)11 and 4. 5(b)12 for the other dial
settings in the table.

Disconnect the tracking test set-up.

4.6 RFA3 Tuning Servo Assembly

WARNING: Do not manually adjust the tuning assembly faster than is usual in

automatic tuning (i.e. 10 secs for full traverse) otherwise
permanent damage may be caused to the servo-motor.

(a) Mechanical tests

1.

11.
12,
13.

Check for smooth operation of the drive assembly with minimum
mechanical backlash.

Turn the dial fully clockwise. A click should be heard as micro-
switch 11SWA engages the notch in the dial cam. When the dial is
in the extreme clockwise position, the fixed pointer should be within
half a division of the dial zero.

Slowly turn the dial anti-clockwise. Another click should be heard
as 11SWA disengages from the notch in the dial cam.

Turn the dial fully anti-clockwise. Check that a click is heard when
microswitch 11SWB engages with the notch in the dial cam and that
in the extreme anti-clockwise position the fixed pointer indicates
99.1/2 divisions.

Turn the dial fully clockwise.

Temporarily remove 11R2 from 11RV1 and measure the resistance
between pin 1 and pin 8 of 11RV1 using the multimeter. Note this
value,

Turn the dial fully anti-clockwise,.

Measure the resistance between pin 7 and pin 8 of 11RV1 using the
multimeter. Note this value.

Compare the resistance values obtained in steps 4.6(a)6 and 4. 6(a)8.

If these values are different, loosen the mechanical clamp holding
error potentiometer 11RV1 and adjust its position until the resistances
measured in 4, 6(a)6 and 4.6(a)8 are the same.

Tighten the mechanical clamp on 11RV1.
Double check the resistances,

Reconnect 11R2 to 11RV1.
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(b) Electrical tests
1. Turn the dial fully clockwise.

2. Connect +15 V d.c., to 11TSB1 and earth 11TSB2.

3. The dial should turn and stop one division before the 100 mark
(i.e.99).

4, The traverse time should be about 10 seconds.

5. Connect -5 V d.c. to 11TSB2 and earth 11TSB1.

6. The dial should turn and stop one division from the zero mark
(i.e. 1).

7. The traverse time should be about 60 seconds.

3. Disconnect the power supply.

9. Connect the tracking test set-up as shown in Figure 7 below.

RFA3 TUNING
ERROR YERNIER
POTENTIOMETE_R ASSY POTENTIOMETER

+ | DC
;’SV’;}ER O MILLIVOLT
PPLY METER
(FLOATING) - | —OoME
10V O—ﬁ |
-
3
66400G2-%
Figure 7
10. Adjust the dial to the first setting as shown in Table 2 below, ensur-

ing that the dial settles in the middle of any backlash that is present
in the drive

Table 2
Dial Setting Vernier Potentiometer
4,0 20.0
30.0 27,5
50.0 36.0
70.0 53.2
91.0 80.0
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Adjust the vernier potentiometer until a null is indicated on the
d.c. millivoltmeter.

Check that the vernier reading agrees with the typical tracking
figure.

Repeat steps 4.6(b)10 to 4.6(b)12 for the other dial settings given
in the table.

Disconnect the tracking test set-up.

REAS3 Loading Servo Assembly

WARNING: Do not manually adjust the tuning assembly faster than is usual in

(a)

automatic tuning (i.e. 10 secs for full traverse) otherwise permanent
damage may be caused to the servo-motor.

Mechanical tests

1.

11.
12.

13.

Check for smooth operation of the drive assembly with minimum
mechanical backlash.

Turn the dial fully clockwise. A click should be heard as micro-
switch 12SWA engages the notch in the dial cam. When the dial is
in the extreme clockwise position, the fixed pointer should be within
half a division of the dial zero.

Slowly turn the dial anti-clockwise. Another click should be heard
as 12SWA disengages from the notch in the dial cam.

Turn the dial fully anti-clockwise. Check that a click is heard

when microswitch 12SWB engages with the notch in the dial cam and
that in the extreme anti-clockwise position the fixed pointer indicates
99.1/2 divisions,

Turn the dial fully clockwise,

Temporarily remove 12R2 and 12R7 from 12RV1 and measure the
resistance between pin 1 and pin 8 of 12RV1 using the multimeter.
Note this value.

Turn the dial fully anti-clockwise.

Measure the resistance between pin 7 and pin 8 of 12RV1 using the
multimeter. Note this value.

Compare the resistance values obtained in steps 4. 7(a)6 and 4. 7(a)8.

If these values are different, loosen the mechanical clamp holding
error potentiometer 12RV1 and adjust its position until the resist-
ances measured in 4. 7(a)6 and 4.7(a) 8 are the same.

Tighten the mechanical clamp on 12RV1.

Double check the resistances.

Reconnect 12R2 and 12R7 to 12RV1,
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(b) Electrical tests

1. Turn the dial fully clockwise,

2. Connect +15 V d.c. to 12TSB1 and earth 12TSB2.

3. The dial should turn and stop one division before the 100 mark
(i.e. 99),

4. The traverse time should be about 10 seconds.

o, Connect -5 V d.c. to 12TSB2 and earth 12TSB1.

6. The dial should turn and stop one division from the zero mark (i.e.
1).

7. The traverse time should be about 60 seconds.

8. Disconnect the power supply.

9. Connect the tracking test set-up as shown in Figure 8 below.

RFA3 LOADING
ERROR VERNIER

POTENTIOMETER ASSY POTENTIOMETER

]
+] R be
POWER Q" | 12 MILLIVOLT
SUPPLY ! METER
(FLOATING) - ;
| !
6640062~
Figure 8
10, Adjust the dial to the first setting as shown in Table 3 below,

ensureing that the dial settles in the middle of any backlash that is
present in the drive,

Table 3
Dial Setting Vernier Potentiometer
7.0 20.0
30.0 28.95
00.0 37.0
70.0 20.0
91.5 60.0




2/36

11.

12.
13.

14.

66400R
Chap. 3

Adjust the vernier potentiometer until a null is indicated on the
d.c. millivoltmeter.

Check that the vernier reading agrees with typical tracking figure.

Repeat steps 4.7(b)10 to 4.7(b)12 for other settings given in the
table,

Disconnect the tracking test set-up.

- End of Part -
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CONNECTOR

3TSD
(Mains Input)

4SKM
(Channel

and
Emission
Selection)

4SKN
(Antenna
Selection
and
Interlock)

ASKP
(Transmitter
Inputs)

45KQ
(Transmitter
Control
Functions)

8S5SKA
(Coaxial
Socket
Type HN)

PIN No.
1 (R)

2 (v)

3 (B)

4 (N)

1l to 9
10

11

12

13

14

15

16

17

18

19-23

1

2

3

4-5-6
7-8-9
10-11-12
13-14-15
16-17-18
19-20-21
22-23-24
25-26-27
28
29-30-31
1

2

3-4

)

5

7

1

2

3

4

5

6

7

8 &9

10

11
Reflecto-
meter

EXTERNAL WIRING TABLE

FUNCTION
RED phase ) 380/415 V
YELLOW phase) 50 Hz
BLUE phase ) 3-phase
NEUTRAL ) mains
Channels 1 to 9 Selection Sw.
Channels 1 to 9 Earth Return
Spare
Emission Al Selection Sw.
Emission A3 Selection Sw.
Emission A3A Selection Sw.
Spare
Emission A3H Selection Sw.
Emission A3J Selection Sw.
Emission Selection Earth Return
Spare
Channel 1 - Normally Closed
Channel 1 - Common
Channel 1 - Normally Open
Channel 2 - NC-C-NO
Channel 3 - NC-C-NO
Channel 4 - NC-C-NO
Channel 5 - NC-C-NO
Channel 6 - NC-C-NO
Channel 7 - NC-C-NO
Channel 8 - NC-C-NO
Channel 9 - NC-C-NO
Antenna Interlock
Spare

Audio Input)
Audio Input)
Spare
KEY/PTT
Earth

Spare

HT ON
HT ON
HP/1P
LT ON
LT ON
HT ON

- POWER LOW
- POWER HIGH
Earth Return
(Switch)

(Lamp)

{Lamp)

RF ON (Lamp)

Alarm - Normally Open
REMOTE AVAILABLE (Lamp)
TUNE FAIL (Lamp)

R.F. Output - Recommended Cable

1 kW COMMUNICATION TRANSMITTER ATS-1

Type 1J66400

PV 6086-0

AMALGAMATED WIRELESS
(AUSTRALASIA) LIMITED SYDNEY

RG34

NORMAL
VOLTAGE

240
240
240

30
50

50
50
50

50
50
50

100 V max.
(30 W max.)

1"

50

50
50
50
50
100 V max.

25
25

FIG 3-10
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