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Frequency Range
Input Power

Load Impedance
Input Impedance

Harmonic Output

Tuning Time

Low level input

Low level input impedance

Power Consumption

Mains Input  (Voltage Range
iFrequency Range

Type of Tuning

Weight

Dimension

Temperature Range  (Storage

(Operating

Relative Humidity (Operating)
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gl g

1.6 - 30MHz

50W - 1.25kW

50 ohm nominal - maximum VSWR 3:1
50 ohm nominal

50mW maximum (when used with Racal
range of solid state transmitters).

8 Seconds Maximum 3 Seconds Typical
25 - 200mW

50 ohm nominal

350 VA maximum

210V - 250V

+6% -10%

47 - 60Hz

Automatic with manual override

30kg (661b)
266mm (10,5/8in.) x 600mm (24in.) x 482mm
: (194in.)
-40°C to +709C
-10°C to +55°C
95% at 40°C
Tech.Spec. |




CHAPTER 1

INTRODUCTION

1. The MA. 1004 Feeder Matching Unit (FMU) matches the 50 ohm output of the Racal
1KW and 500W wideband solid-state linear amplifiers to antennas hoving impedances
of up to 3:1 VSWR relative to 50 ohm.

2, A power output of Tkw CW can be accepted, in the range 1.6 to 30MHz. Tuning of

the FMU is carried out automatically; the maximum time required for a frequency
change is eight seconds, average time is three to four seconds. Manual tuning facilities are
provided for emergency or maintenance purposes.

3. The matching network consists of two variable inductors and a switched bank of
ceramic capacitors arranged in 'T' configuration. The matching network also forms
o low-pass filter which attenuates harmonics of the wanted frequency.

4, The FMU is a self-contained unit complete with power supply. It is, however,
normally operated only within the associated fransmitter cabinet.

5. The FMU is servo-tuned in two sequences, an initial coarse-tune sequence followed

by a fine-tune sequence. A low level (25mW into 500hm) drive is required for
coarse-tuning, followed by o high power (50W minimum) input. The low-level drive is the
normal output from the drive unit to the linear amplifier, the high-power signal is the
output from the Linear Amplifier to the antenna.

PHYSICAL DESCRIPTION Figs 29 & 30

6. The FMU is normally mounted on angle supports within the main transmitter cabinet.
The unit can be withdrawn from the front of the cabinet but cannot be operated in
the withdrawn position. The dimensions and weight are given in the Technical Specification.

7. The unit is constructed of sheet metal ond embodies a main chassis upon which is
mounted the sub-assemblies. A prefix coding system is used to provide unique
identification of units, boards and components as listed below.

Sub-Assembly Prefix Ref.
Main assembly (chassis) ]
Power Supply M5448 2
Including .
Power Supply PC Board P557 2A

1-1
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Sub-Assembly

Control Unit (MS450)
Including
Motherboard PW178
Ronge PC Board PS60
Tune PC Board PS59
Tune Servo Pre-amplifier PC Board PS108
L.ood Servo Pre-amplifier PC Board PS108

Fine-Tune Discriminator (MS5449)
Including
Discriminator PC Board P556

Constant Voltage Amplifier (CVA) (M5454)
Including
CVA PC Boord P558

Coil, Motor and Gearbox Assembly (MS451) (Two)
Including

Coarse-Tune Discriminator (PS106) (Two) 6A
Microswitch Bank Assembly 7
Tune Servo Power Amplifier (including PC Board P5201)
(MS265) 4
Load Servo Power Amplifier (including PC Board PS201)
(M5265) 9
BRIEF TECHNICAL DESCRIPTION
8. The RF network is o 'T' section filter comprising two continuously variable inductors

and a bank of fixed ceramic capacitors, combinations of which are selected in eight
ranges appropriate fo the operating frequency. The wipers of the variable inductors are
eoch positioned by on integral motor and gearbox which is driven by associated power and
pre-amplifiers forming two independent Servo systems. The oppropriate ceramic capacitors
are connected by spring contacts, each operated by a solenoid and selected by the control
unit. A section of each variable inductor is shorted out on the two highest frequency ranges

by a similar mechanism.

AUTOMATIC TUNING

9. The sequence of Automatic Tuning is as follows:-

(@) Coarse Tuning

The low level RF drive to the Linear Amplifier from the Drive Unit is removed
and rerouted, via a constant voltage amplifier (CVA), to the two coarse~tune

discriminators. The outputs of the coarse tune discriminators are switched to

the two servo omplifiers. The capacitor bank is then reset to neutral (i.e.

no capacitors selected). The servo motors drive the wipers of the coils to the

MA., 1004

Prefix Ref
3
3A
3B
3C

PS108 (Tune)
PS108 (Load)

4

4A
5

5A

6 (Coils are identified
as |L1 and IL2)
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correct position to obtain zero output from the discriminators, i.e. the
coarse=-tuned condition,

(b) Coarse Tune/Fine Tune Change over

When the servo motors have completed coarse tuning and o detector has sensed
that the servo amplifier outputs have fallen to a sufficiently low level (i.e.
servo motors stopped), the control circuit ollows the unit to change over to

fine tune. At this time, using information from the motor~driven microswitch
bank, the correct combination of ceromic capacitors appropriate to the coil
position (and hence frequency range) is selected. The RF drive is then removed
from the coarse tune discriminators and reconnected to the linear amplifier, and
the servo amplifier inputs are switched to the fine tune discriminator output.

(e) Fine Tuning

The fine tune discriminators sample the amplitude ond phase of the input signal
to the 'T' network and provide zero outputs when the nominal 50 ohm resistive
condition is obtained. The phase discriminator drives the 'tuning' coil wiper
and the amplitude discriminator drives the 'loading’ coil wiper. The servos
are allowed to fine tune for a short period (about 11 seconds) and then o large
time constant (integrator) is switched into each servo pre-amplifier feedback
loop to prevent hunting. This has the effect of severely reducing the a.c.
loop gain, but maintaining a high d.c. loop gain and hence high accuracy.

(d) Ready Condition

After a period of about three seconds from the coarse-tune fine-tune change
over the control circuits provide o ‘ready’ signal output. The servos can then
be inhibited, via o link in the 'Tune' P.C. Board, or can be left energized,
dependent upon the transmitter system requirements.

MANUAL TUNING

10. During manual tuning, the servo system is inhibited and the selection of frequency
range is made at a rotary switch situated on the control unit. This unit also contains

two other switches associated with manual tuning (i) the line switch, used to select any one

of four coaxial line lengths between the linear amplifier RF output and the FMU input (the

lines are situated in the cabinet and in automotic operation are selected by external

meons) and (ii) the manual TUNE/READY switch, which is used to override the 'unready’

output signal.

M. Both the manual range switch and the manual line switch operate via the range p. c.

board to generate the necessary timing sequence so that orcing due to RF cannot
oceur at the capacitor or inductor contacts as they open and close. The variable inductors
are positioned manually using the front panel control knobs in conjunction with the coarse
tuning graph and the fine, tune distriminator output meter.

MA. 1004



CHAPTER 2

INTRODUCTION

1. The Installation section of this chapter gives the procedures and connections
necessary during initial installation (or re-installation ofter major maintenance) of
the unit., The operating procedures are described in para. 8 and subsequent.

WARNING. DURING OPERATION HIGH-LEVEL RF VOLTAGES ARE PRESENT AT
THE RF INPUT AND RF QUTPUT CONNECTORS AND SUPPLY
VOLTAGES ARE PRESENT AT CERTAIN MULTI-WAY CONNECTORS;
THESE CONNECTORS ARE ACCESSIBLE WHEN THE HINGED FRONT
PANEL IS LOWERED. ENSURE THAT POWER 1S REMOVED BEFORE ANY
CONNECTOR IS DISTURBED,

INSTALLATION
2. The MA.1004 normally forms part of a TKW or 500W Transmitter Terminal and is
mounted in the tronsmitter cabinet. The following instructions assume that the

MA . 1004 is to be installed in the tronsmitter cabinet.

Initicl Procedure

3. After unpacking the unit, carry out a careful visual check for ony damage that may

have been incurred during transit or storage. Lower the hinged front panel and
remove the top cover of the unit and check that the interior is free of packing material etc.
Raise the hinged front panel.

Supply Voltage Tappings

4, Remove the top cover of the unit and check that voltage toppings are set to suit the
local supply voltage (see fig.5). Adjust toppings if necessary, and replace the cover
over the FMU, ensuring that the longer screw is fitted in the central position.

Installation into Transmitter Cabinet

5. (1)  Ensure that all power is removed from the cabinet.

(2) Remove blanking pane! (if fitted) from the cabinet, and lower the hinged
meter panel.

(3) Arrange the cabinet connecting cables so that they are positioned as close to
the cabinet sides as possible, with connectors protruding from the front of the
cabinet. '

2-1
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(4)  Lift the FMU (two people are required) and slide it into the cabinet, ensuring
that cables and connectors ore not trapped or damaged. Do not slide the unit
fully into place, but leave it protruding 60 to 80mm (2 to Jin)

(5) Lower the hinged front panel of the FMU.

()  Support the cables and slide the FMU fully into the cabinet.

(7)  Secure the FMU with the front panel screws. |f necessary release the hinged
front panel support arms and lower the panel to its fullest extent to gain
access to screws. Replace the support arms in their normal position after

securing the FMU,

Connection of the FMU in Transmitter Cabinet

6. (1)  Connect the cabinet cables to the FMU as given in the table below, ensuring .
that the cables do not obstruct the movement of the hinged panel or the manual
tunig controls when the panel is raised.

Cabinet Connector Connects to FMU Connector Remarks

15K35 1PL? Mains supply. Arrange the cable
to lie along the hinged ponel
between the hinge and the constant
voltage omplifier (CVA) to its
mating connection.

1PL28 55K1 Low-level RF output
15K 32 5PL1 Low-level RF input
15K 34 5PL2 | Control/lnferfacé connections. .r‘

Push in the connector move the
slide lock retainer to allow conn-
ector to mate fully then move the
slide to 'locked' position.

1PL24 RF Input  High-power RF input
1PL26 RF Output High-power RF output
(see note)
Note: The RF output cable of the cabinet is of extra length to allow the FMU

to be by-passed if required (see para.14). Additional cable should be
stowed by pushing carefully into the side skin of the cabinet.
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CONNECTOR FUNCTIONS

7. NOTE: If the FMU does not form part of o Racal Transmitter it is important to
ensure compatability of equipment.

Plug ond Pin No. Function Input of Output Circuit Logic

1PL) Supply Input 210 to 250V +6%~10% 47 to 65Hz
Pin {(a) Line
Pin (b) Neutral
Pin (c) Earth

5PL1 Low level RF from Input 25-200mW
{50 ochm Coaxial)  Exciter 1.6-30MHz
a 55K1 Low leve! RF to Output As input from exciter (5PL1)
(50 ohm Coaxial)  Linear Amplifier
5pL2 Control/Interface
connections
Pin 1 Fault : Output QV = fault
+12V = normal
Pin 2 Tune Input OV = Tune
open circuit = normal
Pin 3 Ready Output OV = Ready
© +12V = Not ready
Pin 4 Earth from Contactor  Input OV = Normal
Q QOpen circuit = otherwise
Pin 5 Earth
Pin &) External Ready Lamp  Output 30V from 120chm source
Pin 7) resistance for 24V, 55mA lomp
Pin 8 Coarse Tune Initiate Input Open circuit or +12V = C, T.
initiate
OV = Normal
Pin @ Servos Off Input OV = Servos Off
Open circuit or +12V = normal
Pin 10 Line 2 Qutput OV to energise cabinet line

2 selection relay. Open circeuit =
relay not energised.
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5PL2 (contd)
Plug and Pin No.  Function Input of Qutput Circuit Logic

Pin 11 Line 3 Output OV to energise cabinet line 3
selection relay, Open circuit =
relay not energised

Pin 12 +30V switched Output +30V supply to line selection
relays in 'fine-tune' condition.
Open circuit otherwise.

Pin 13 Manual Output +30V for 'manual' output to line
switching unit (when fitted).
Open circuit in 'auto’.

Pin 14 +30V Unstabilized Output +30V nom = 30V unstabilized
supply available. Q
Open circuit = 30V supply
not available.

Pin 15 +30V stabilized Output +30V = stabilized supply to line
swiftching unit available {when
fitted).

Open circuit in other conditions.
45K High-Power RF from Input 1.25KW maximum
(50 ohm cooxial)  linear amplifier 1.6 to 30MHz
15K1 High-Power RF from Qutput as input from Linear Amplifier
(50 ohm coaxial) FMU Amplifier (4SK1)

OPERATING PROCEDURE

@

8. When the FMU has been correctly installed as part of o Racal Tronsmitter Terminal e
it is normally only necessary to carry out the extremely simple Automatic Tuning

procedure given in para. 12, ofter carrying out the Initial Procedure (para.10). It is

however, advisable to carry out the manual tuning Procedure given in para. 11 following

initial installation or major maintenance to ensure that the FMU is set-up correctly. The

FMU cannot be operated as on independent unit.

CONTROLS AND INDICATORS Fig.4

9. The following controls and indicators ore fitted to the FMU.,

Front Panel

Note: Only the Front panel controls and indicators are used during Automatic Tuning.

(N SUPPLY ON Push-button switch and indicator lamp

£
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(2)

(3)
(4

TUNE Push-button switch and indicator lamp. The switch is not normally
used when the FMU forms part of a Racal Transmitter Terminal. The indicator
lamp illuminates during @ tuning sequence.

READY indicator lamp. Illuminates when the FMU is reody to accept traffic.

SERVQ LIMIT indicator lamp. Illuminates when an inductor is driven to an
extreme position (see para.13).

Sub Front Panel (Accessible when Front Panel is lowered)

(5)
(6)
(7)
(8)

(9)

(10)
()

TUNE control and counter. Allows manual operation of the TUNE inductor.
LOAD control and counter. Allows manual operation of the LOAD inductor.
Circuit Breakers CB1, CB2 ond CB3, These protect the FMU power supplies.

DISCRIMINATOR BALANCE meter and three position switch. Used during
manual tuning (para. 11).

MANUAL switch. The AUTO position is normally used {pora.12). The
SERVOS OFF position inhibits the servo motors. The remainder of the
positions ore used during manual tuning (para.11).

LINE switch. This switch is used during manual tuning (para.11)

TUNE/READY switch. Used ofter manual tuning to signal 'ready’ to drive
unit.

INITIAL PROCEDLRE

10. The following procedure should be carried out prior to Automatic or Manual

operation.

(m Ensure that the SUPPLY switch on the front panel is OFF,

(2} Check that the Installation Procedure {paras. 2 to 7) has been correctly
carried out.

(3) Lower the front panel and check that the circuit breakers CB1, CB2 and CB3
are ON. Raise front panel.

(4) Check that the FMU output is connected to a suitable antenna or dummy load.

(5) Mute the output from the drive unit and switch on the system cabinet.

(6) Depress the SUPPLY ON push-button and check that the associoted green

MA . 1004
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MANUAL TUNING PROCEDURE

1. (1) Carry out the Initial Procedure (para. 10)
(2) Set the TUNE/READY switch to TUNE.

(3) Select the required frequency range at the MANUAL switch. When a
frequency is at the end of two bands either band con be selected (e.g. when
2.0000MHz frequency is required either the 1.75 - 2 or the 2 - 2.5 range
con be used).

(4) ~ Set the LINE switch to LINE 1.

(3) Switch on the drive unit and set to give an output of between 25mW and
200mW at the selected frequency (see appropriote System Handbook) .

(6) Referring to the tuning graph (fig.1) rotate the menual TUNE control until
the appropriate counter setting for the required frequency is indicated,

(7) Refer to graph ond set the LOAD control to the oppropriate counter setting.
(8) Adjust the monual TUNE and LOAD controls aiternately until the
DISCRIMINATOR BALANCE meter needle is centralised, setting the
meter switch to TUNE or LOAD os required.

(9) Switch the meter circuit of the linear Amplifier to monitor the FORWARD
POWER output (as given in the appropriate handbook) and note the reading.

(10)  Set the switch on the FMU to LINE 2.

(11)  Repeat operation (8)

(12)  Note the FORWARD POWER output of the linear amplifier
(13)  Repeat operations (8) and () with LINE 3 selected.
(14)  Repeat operations (7) ond (9) with LINE 4 selected.

(15)  Select the LINE pasition that gives the greatest power output and finally
re-adjust the TUNE end LOAD controls.

(16)  Set the TUNE/READY switch to READY and the DISCRIMINATOR BALANCE
switch to OFF. The FMU is now correctly funed.

AUTOMATIC TUNING PROCEDURE

12. M Check that the Initial Procedure (para. 10} has been carried out.

2-6
MA, 1004




@

{(2) When the FMU forms part of a Racal Transmitter System, the tuning initiation
procedure is normally carried out automatically. The TUNE lamp will be
Mluminated whilst the servos are tuning, followed by the illumination of the
READY lomp ofter a short delay.

(3} Swi tch on the drive unit and adjust it to give an output of between 25mW
and 200mW at the selected frequency (see appropriate System Handbook}).

(4) If tuning is not automatically initiated the TUNE push-button should be
depressed to initiate a tuning cycle. Alternatively, a TUNE input con be
provided at 5PL2-2,

NOTE 1 A tuning sequence will be initiated eoch time the TUNE button is depressed.
No RF output is available from the transmitter when the TUNE button is
depressed.

NOTE 2 The selection of a line suitable for the operating frequency (operations 10 to

15 of the manual Tuning Procedure, Para.11), is carried out automatically
during the automatic Tuning Procedure.

(5) The operation of the automatic system con be checked, if required, by
ensuring that the counters adjacent to the TUNE ond LOAD controls indicate
approximately in accordance with the tuning graph {fig 1) at the end of coarse
tuning.

Foult Indication

13. A front panel SERVO LIMIT indicator is illuminated if either inductor is driven to

its extreme of travel. If this occurs initiate another tuning procedure. If fault is
stil] present check the input frequency and the output load impedance. If fault persists
refer to Chapter 5.

BY-PASSING OF FMU

14. If a failure of the FMU occurs the associated fransmitter can continue in operation
with o degraded VSWR by by~passing the FMU. The following procedure should be
used. '

Mm Switch off the power supply to the cabinet.
(2) Lower the hinged panel of the FMU.

(3) Disconnect the high-power cables from the RF INPUT and RF QUTPUT
sockets, and join them together, using the adaptor which is normally
clipped to the FMU sub-front panel.

(4) Disconnect the low level RF connectors SPL1 ond 55K1 and connect them togefher.

(5) Switch on the power supply fo the cabinet.

2-7
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CHAPTER 3

1. The following poragraphs describe the operation of the FMU during a tuning sequence
fo suit o change of frequency. Reference should be made to the functional diagram
fig.3.

AUTOMATIC TUNING

Initiation of a Tuning Sequence

2. A tuning sequence is initiated by a +12V or open circuit input at 5PL2-8 or,

alternatively, by o OV input at 5PL2-2. The front panel TUNE button may also be
used in local applications. All three tune signals are commoned and fed to the Tune Board
3C pin 23, then, via 3CTR5 and 3CTRS to the bistable 3CTR12, 3CTR13, which is reset.
This removes the OV Fine Tune signal from 3C pin 16 and de-energises 3CRLA (para.4). At
the same time 3CTR14, 3CTR15 and their associated delays are reset, de-energising 3CRLC,
removing the Ready output (pin 28) ond illuminating the TUNE indication lamp via 3CTR17
and pin 29,

3. Theremoval of the OV ‘Fine-Tune' signa! from 3C pin 16 (which is connected to 3B

pin 30), results in an open circuit at 38 pin 29 (vie 3BTR!] to 3BTR5). The relay
5RLA is, therefore, de-energized (para. 5). The open circuit at 3B pin 29 also removes
the +30V output from 38 pin 27 (via 3BTR1, 3BTRS to 3BTR13), de-energizing the solenoids
IRLA to IRLF and relay 3RLA.

4, Relay 3RLA switches the servo pre-amplifier inputs to the outputs of the coarse-tune
discriminators. Relays 3CRLA and 3CRLC set the gain of the servo pre-amplifiers
to the coarse-tune state.

5. Relay 5RLA removes the low-level RF drive from the linear amplifier input and

re-routes it, via the constant voltage amplifier (5TR1, 5TR3, 5TR4, 5TRé, STRE,
5TR10), to the coarse-tune discriminator inputs.

Coarse Tuning

6. The drive signal (low-level RF input) is fed to the coarse-tune discriminators
which provide d.c. outputs. The outputs are amplified by the servo pre- and power
amplifiers and cause the motors to drive the coil wipers to new coarse-tune positions.

7. The outputs from the servo pre-amplifiers are also applied (»;Ia 3CTR1 to 3CTR4) to
gate 3CTR7, and inhibit its cutput until both pre-omplifier outputs have fallen below
a reference level, i.e. until both servos have stopped.
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Coarse Tune/Fine Tune Changeover

8. When all three input conditions of gate 3CTR7 (i.e., the two servo pre-amplifier

outputs (para.7) and the 'correct RF' condition (para. 16)), ore satisfied, bistable
3CTR10, 3CTR12, 3CTR13 changes state (i.e. latches) and can only be reset by a coarse-
tune initiate signal as described in paragraph 2.

9. The change of state results in

{1 a OV Fine Tune output at 3C pin 16.

(2) RLA being energised, reducing the gain of servo pre-amplifiers.

(3) Delays 3CR27, 3CCI10, 3CTR14 and 3CR28, 3CC11, 3CTR15 commence.
10.  The OV Fine Tune signal at 3C Pin 16 and 3B Pin 30 causes the output at 3B pin 27 .)

to rise to 30V via 3BTRS to 3BTR12 and after o short delay, 3B Pin 29 to be grounded
via 3BTR2 to 3BTRS, thus energising SRLA (paragraph 12}.

11. When the output at 38 Pin 27 rises to +30V, a trigger pulse is generated at 3B pin 26

by 3BTR13, and is routed via swi tch 3SA1 and the microswitch bonk (Unit 7) to the
cppropriate range input on the Range PCB. The pulse is then encoded by diodes and used to
select the appropriate combination of capacitors and coil connections in the main RF network
by means of solenoids IRLA to IRLF. At the same time, relay 3RLA is energised, connecting
the output of the fine-tune discriminators to the servo pre-amplifiers (paragraph 10).

12. When relay 5RLA changes over, (paragraph 10) the low-level RF drive is removed
from the CVA (and coarse-tune discriminators) and re-applied to the linear
amplifier input, thus providing a high-power input at 45K 1.

Fine Tuning
13. The outputs of the fine-tune discriminator (Unit 4) cause the servos to drive the .J
coil wipers to the fine-tune position, giving @ nominal 50 ohm resistive condition

at 45K 1.

14. When delay 3CR27, 3CC10, 3CTR14 elapses, relay 3CRLC is energised, switching
a large time constant into the servo pre-amplifiers. This drastically reduces the AC
loop gain to prevent hunting, but maintains a high DC gain, giving high accuracy.

Ready Condition

15.  When deloy 3CR28, 3CC11, 3CTR15 has elapsed, the READY lamp is ilfjuminated

via TR16, and the TUNE lomp extinguished, via TR17. At this stage the servos are
normally inhibited via the servo pre-amplifier supply gate (3CTR20 to 3CTR23) and link 3LK1.
If required, however, the servos may be left energised by the removal of link 3LK1.

2L
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'CORRECT RF' DETECTED

16. If the low-level RF input is removed during any stage of the tuning procedure,

(or during the 'ready' condition when servos are active), the servos are inhibited
after a short delay via the RF detector 5TR15, 5TR16, 5TR17 and 3TR18 to 3TR23. This
ensures that the servos cannot 'drift' away from the correctly tuned position in the absence of
a compensating output from either the coarse or fine-tune discriminators. [f this condition
occurs in coarse tune, the coarse tune/fine tune changeover is inhibited via 3CTR7 until
the RF is re-applied and coarse tuning is correctly completed. (paragroph 8).

SERVQO PROTECTION

17. Current Limit Detector circuits are fitted to prevent the servo motors drawing

excessive starting currents, The power amplifier output current is sensed by 9R1
which provides a control voltage via 9D1 to 9Dé, to the pre-amplifiers, thus reducing the
gain of the system and limiting the output current.

SERVOS OFF

18. At any stage of tuning,or ofterwards, the servos may be switched off by two methods.

The first is by operation of the manual ronge switch to the SERVOS OFF position.
The second is by application of an external servos off (OV) signal to 5PL2-9. In either cose,
+30V is opplied to 3C Pin 30 which opens the servo pre-amplifier supply gate 3CTR20 to
3CTR23.

FAULT SIGNALLING

19. Both Positive and Negative stabilised supplies are monitored, and,in the event of

either supply failing 5TR11-14 produce a fault output (OV) on 5PL2-1 provided that
an external earth is applied on 5PL2-4, This earth is routed via the cabinet contactor, so
that a fault eutput is not produced when the cabinet is switched off. If either servo runs to
its timit position it operates a microswitch, which is used to disconnect the motor drive, and
to illuminate the front panel SERVO LIMIT indicator. The servo limit condition also
produces a fault output on 5PL2-1.

MANUAL TUNING

20. During manua! operation the servo systems are completely inhibited and the selection
of frequency range and line must be made by the operator {See Chapter 2.).

21. When switch 35A is set to any of the manual range positions, +30V is applied to 3C
Pin 25, via 35A3 and 35C1, causing 3CTR8 to 'pull down' the input to TRS, thus

providing a 'tune’ signal. The Fine Tune output on 3C Pin 16 is therefore removed but, after

delay 3CR22, 3CC8 has expired is reapplied through 3CTR8, 3CTR?. The trigger pulse

from 3B Pin 26 (para.11) is now routed through 35A1 to the appropriate range input on the

range P.C.B, and through 35A2, 35C2 to the appropriate line input(a) on the range p.c.b.
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22, The range P.C.B, operates normally to select appropriate capacitor combinations
and coil connections; in addition it selects line lengths, at the transmitter, as the
normal selection method is overridden by the manual signal .

23. IF either 3SA or 35C is moved to another position, the +30V signal on 3C Pin 25 is

briefly interrupted as the switch passes between positions, therefore the OV fine tune
output from 3C Pin 16 is momentarily lost. This causes the solenoids IRLA to IRLF to be
unlatched. When the +30V reappears a frigger pulse is generated to reselect the combination
appropriate to the new switch position. There is no necessity to remove the drive because
the normal protective time sequencing operates during manual conditions.

24, Selection of a manual range applies a tune signal to 3C Pin 23, therefore the '‘Ready’
output must be provided manually. This is achieved by operation of switch 35B

which grounds 3CTR15 output via 3CTR8 (in 'manual’ only), removes the TUNE output,

and provides a READY output.

®
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INTRODUCTION

1. The overall function of the unit is given in chapter 3. This chapter gives a detailed
description of the circuits, the majority of which are mounted on printed circuit boards.

2. Each board carries a prefix code, as given in chapter 1, para. 7. The prefix codes
are, generally, omitted from component references in this chapter unless the
omission con couse ambiguity.

’ OVERALL CIRCUIT (prefix code 1) Fig.31

3. The overall circuit connections are mainly seif~evident, or have been discussed in
chapter 3. Caopacitors IC6 and IC7 form a potential divider which provides a sample
of the RF output at 15K2 (via IR1) for monitoring purposes.

POWER SUPPLY MS 448 (Prefix Codes 2 and 2A) Fig.7

4, Components of the PC Board PS57 within the power supply are prefix coded 2A,
other components are coded 2. All input and output connections to the unit are made
via a fifteen-way connector fitted to the front of the unit.

5. The unit provides the following outputs.

+30V (nominal) unstabilized DC 1.5A
-30V (nominal) unstabilized DC 1. 5A
+30V stabilized DC 1. 5A
-30V stabilized DC 0.2A

e

6. The circuit utilises a single-phase transformer with two secondary windings each

feeding a bridge rectifier and reservoir capacitor. The supply input is via a circuit
breaker CB1. The rectified outputs are protected by damped circuit breakers in each supply
rail. If a circuit brecker trips both the stabilized and unstabilized outputs of the appropriate
polarity ore interrupted (See Note following para.10). The stabilized outputs are also
individually protected by electronic trip circuits (para. 8).

7. The positive stabilizer circuit operates as follows. Zener diode 2AD3 and

resistor 2AR20 provide a stable reference voltage which is opplied to the emitter
of 2ATR6. A sample of the output voltage is fed via the potential divider chain 2ARZ2,
2AR23 and 2AR24 to the bose of 2ATR6 which it is compared with the reference voltage. If
the output voltage tends to be high the conduction of 2ATRS is increased, reducing the
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voltage at 2ATR5 base. Transistors 2ATRS and 2TR1 are emitter-followers which provide
current gain, therefore the reduced voltage at ZATR5 provides a reduced output voltage.
The output level, which may be set by adjusting 2AR23, is therefore maintained ot o
sensibly constant level.

8. The positive current trip circuit operates as follows. The output current is fed via

2AR10 and o proportion of the vollage developed across 2AR 10 (determined by the
potential divider 2AR8, 2AR12) is applied across the base and emitter of 2ATR1. When this
voltage reaches the trip level, 2ATR] conducts, driving 2ATR3 into conduction. A rapid
change of state then occurs because, as 2ATR3 conducts 2ATR1 is also driven more fully,
causing both transistors to 'latch’ in the fully conducting condition.

?. The voltage at the collector of 2ATR3 drops to about 0.5V causing the voltage at

2ATRS collector to drop to about +1.2V (via D1). The output voltage is, therefore,
effectively reduced to zero and can only be reset by switching off the mains supply, allowing
time for capacitor 2C1 to discharge (about 10 seconds), then switching on again.

10. The negative stabilizer and Irip circuit operates in a similar manner to that described
for the positive circuit.

NOTE: On some units the +30V stabilized supply is not routed via circuit breaker 2CB2.

CONTROL UNIT MS450 (Prefix code 3) Fig.10

1. The control unit is an oluminium box containing the logic circuits, capaciter
switching and timing circuits and servo pre amplifiers. These functions are
performed by four plug-in P.C. boards, which mate with a mother board inside the unit.
Also contained in the unit are switches for manual control, a power transistor to provide o
switched supply to the cobinet line-switching relays during fine-tuning and a relay used
to switch the servo pre-amplifier inputs to either the coarse-tune or fine-tune discriminators.
The control unit prefix code is 3, the individual printed circuit boards within the unit carry
the following codes.

Code 3A Motherboard PW178
Code 3B Ranged Printed Circuit Boord PS60
Code 3C Tune Printed Circuit Board PS59
Code P$108 (Tune) Tune Pre-Amplifier PS108
Code PS108 {Load) Load pre-Amplifier PS108
12, The motherboard provides interconnections between the boards plugged into it,

and includes RF filtering components for the Servo Pre-Amplifier inputs. The main
function of the Range PC Board is to select the appropriate capacitors from the capacitor
bank to suit the selected frequency. The Tune PC Board performs most of the logic and
timing functions associated with the tuning sequence. The two Servo Pre-Amplifiers provide
the high DC voltage gains necessary to raise the outputs from the discriminators to a level

e
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sufficient to drive the servo power amplifiers and motors. Transistor TR1 provides a supply
for relay 3RLA and the line switching relays in the Cgbinet, and is controlled from pin 27
of the Range PCB (para, 23).

RANGE PC BOARD PS60 (Prefix Code 3B) Fig.12

13. The Range PC Board encodes the range (frequency band) information from the

microswitch bank or manual range switch and switches into the high-power circuit
the correct combination of capacitors. |t also switches the inductor solencids and provides
the necessary delays to prevent the capacitor and inductor solenoid contacts making and
breaking whilst RF drive is applied to the linear amplifier. During manual operation the
circuits also switch the coaxial relays in the Transmitter cabinet to provide one of four
coaxiol line lengths between the linear amplifier output and the FMU input. The operation
of these relays is also sequenced to prevent ercing at the contacts,

14. A stabilized +30V supply is applied to pin 31 of the Board, the earth connection
is at pin 32,

Delay Circuits

15. At the completion of coarse tuning the input at pin 30 {normally at +30V) changes
to approximately +2V, cutting-off TR1. After a delay, caused by C2 discharging to
approdimately 6V, TR6 is cut-off, causing TR7 and TR8 to conduct and C4 to be rapidly
chorged via R13. The Darlington pair TR? and TR11 are then driven into conduction,
causing TR10 and TR12 to conduct and provide a +30V supply to the solenoids (via pin 27).

16. At the same time as TRé turns off, TR2 and TR3 are also cut-off, allowing C3 to

charge via R? and R10. When the voltage across C3 rises to approximately 24V
transistor TR4 is cut off and TR5 is driven into conduction, providing an output to relay
5RLA (CVA) which removes the low level RF drive from the coarse~-tune discriminator and
routes it to the linear amplifier.

17. When changing from fine to coarse tune, pin 30 is open circuited and TR1 conducts,
rapidly charging C2 through R4, TR2 and TR3 conduct, rapidly discharging C3, via

R8; TR4 conducts and TR5 is cut-off. The relay 5RLA is thus de-energised and the RF input

removed from the linear amplifier. At the same time as TR2 to TR5 conduct, TRS also

conducts, cutting-off TR7 and TR8 and causing C4 to discharge through R14, R15 until,

at approximately 6V, TR?, TR11, TR10, TR12 cut-off, de-energising the solenoids.

18. In manual operation, the input to pin 30 is only briefly interrupted between monual
ranges, therefore, TR1 octs as o pulse stretcher to ensure that the delays have
sufficient time to operate.

Thyristor Circuits

19. The thyristors CSR1 to CSR7 energize solencids 1RLA to IRLF to select the correct
capacitor/inductor combination for the frequency range in use (see Table 4.1)
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TABLE 4.1

SELECTED CAPACITORS AND SHORTED TURNS

p—

RANGE P.C.B _ /
| RANGE T T SOLENOIDS CAPACITORS | TOTAL .| 1L1and 112
| DULSE C ow) ENERGIZED IN CIRCUIT | CAPACITANCE ,  TURNS
F i i
| 1.610 1.75MHz Pin 25 Pins 1 & 22 IRLA, IRLB IC1,1C2 | 900pF +stays i  Not shorted
_ _ * m
' 1.75t02MHz Pin 18 | Pins 1,2,6 IRLA, RLD, RLC | IC1,IC5,IC3,IC4  774oF +strays | Not shorted
| 210 2.5MHz Pin 16 Pins 1 & 2 RLA, RLD ' IC1,IC5 592pF +strays | Not shorted
| 2.5 0 3. IMHz Pin 23 Pin 1 IRLA IC 510pF + strays Not shorted
3.1 1o AMHz Pin 24 Pin 22 IRLB IC2 390pF + strays Not shorted
4 to 7.5MHz _ Pin 20 Pins28 6 RLC ! IC3,IC4 182pF + strays Not shorted
w T +
7.5 to 12MHz Pin 8 Pins283 . IRLD,IRLE,IRLF ' 1C5 ' 820F + strays Shorted
12 to 30MHz _ Pin 5 M Pin 3 | _ IRLE, RLF " NONE | Strays only Shorted
L L 1
|
' |
MA. 1004
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20, The selected thyristors are triggered by a single pulse, which is generated at the

some time as the solenoid supply is energized (para.23), and are reset by removing
the supply. The +#5V triggering pulse is generated by TR13 ond returned, either via the
microswitch bank (automatic operation) or via the Range Switch 5A1 (monual operation), to
the appropriate range input of the board {pin 25, 18, 16, 23, 24, 20, B8 or 5). The pulse
is then steered fo the appropriate thyristor(s) via diodes D8 to D11, D15 to D18 or D20, and
applied to the gates of the thyristor(s) CSR1 to CSR7.

21. Thyristors CSR1 to CSR5 control solenoids IRLA to IRLF which, in turn,. switch

copacitors IC1 to IC5 and the selected turns of IL1 and IL2. Thyristors CSR6 and
CSR7 are used, in manual conditions only, to energize the line selector relays of the
transmitter cabinet.

22, The solenoid IRLA to IRLF, and relay 3RLA (which switches the servo pre-amplifier
inputs between coarse-tune and fine-tune discriminators) are energized by a slove
transistor 3TR1 fed from pin 27.

Trigger Pulse Circuit

23. Transistor TR13 generates a single trigger pulse each time the voltage ot pin 27
rises from O to 30V. When pin 27 is at OV, C5 is discharged to approximately

11V via D23 and D6. When TR12 conducts (para. 1) ond pin 27 rises to +30V, capacitor

C5 charges via D22, R19 and T13 base-emitter junction, thus driving TR13 into conduction.

The collector voltage rises to approximately +30V and this is limited by R20, D7 to give a

+5V pulse at pin 26. When C5 is almost fully charged the voltage across R18 falls to below

0.6V, cutting-off TR13 and causing the completion of the output pulse at pin 26.

TUNE P.C. BOARD PS5% {Prefix Code 3C) Fig.14

24, The Tune PC Board PS59 contains circuits which

(N Control the Coarse-Tune, Fine-Tune, Ready Sequence.
(2) Detect when the servo motors are running.
(3) Switch the gain of the servo pre-amplifiers during tuning.

(4) Signal the state of the FMU.
25, The operation of the circuit is deseribed, ossuming a start from the 'in-coarse-tune’
state and progressing through 'fine tune' to ‘Ready’, and reverting to the 'in-coarse-

tune' state due to @ 'tune' signal.

Servo Condition Detector

26, The outputs of the two servo pre-amplifiers (para.45) are fed via pins 13 and 7 of
the Tune PC Boord, to transistors TR1 and TR2, which are non-inverting for positive
inputs and inverting for negative inputs. The transistors provide approximately unity gain.
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The outputs at TR1 and TR2 collectors are, therefore, equal to the magnitude of the -
corresponding pre-amplifier outputs, and are combined in the 'or' gate D1, D2. The greater
of the two outputs is compared, by the long-tailed pair TR3, TR4, with a reference voltage
of approximately 12V, developed by R10 and R11.

27. When either output is greater than approximately +12V (which is less than the pre-

amp!ifier output required to drive a motor against 'stiction') the servo running’
condition is detected, and the collector of TR4 rises to approximately 27V. During 'servo
stopped' conditions TR4 collector is at approximately 18V,

AND Gate D3, D6

28. The output of TR4 (servo(s) running) and the RF detector (see para.45) ore combined
in diodes D3, D& which form an AND gate. The gate therefore gives a 0 volt output

when

(M The servo motors are NOT running Q
AND (2) RF drive is present at the detector,
29. Resistor R14 and Capacitor C5 give a delay on the output of the gate so that, should

‘RF drive be removed during coarse tuning, and then re-cpplied,the servo pre-amp,

outputs will have time to recover and prevent TR7 from being spuriously turned on. (See
next para.).

Gate TR4, TR7

30. The output of AND gote D3, Dé is applied to TR7 and the output of pulse siretcher
TR5 (Para.39) is applied to TR6. TR6 and TR7 form gates which give approximately
+20V on TR7 collector when

(1) Both servos are stopped.
AND (2) RF drive is present at the detector
AND (3) There is no (TUNE) output from TRS5.,

These are the three conditions for coarse tune/fine-tune changeover.

Bistable TR10, TR12 and TR13

31.  When these three conditions are satisfied the outputs of gates TRé and TR7 cause the
bistable TR10, TR12 and TR13 to changeover and latch. This is achieved by the 20V
at TR7 collector which drives TR10 and TR12 into conduction and cuts-off TR13.

Relay and Time Delay Circuits

32. The conduction of TR10 and TR12 reduces the output at pin 16 to +2V (normally
at opproximately +6,5V) via D13, and energizes reloy RLA via D16. Relay RLA

contacts switch the gain of the pre-amplifiers (para.45). The cutting-off of TR13 causes
the two delay circuits R27, C](g)cnd R28, C11 to commence timing.
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33.  After approximately 1.5 seconds, i.e. when C10 has charged to approximately

9V, TR14 turns on and operates RLC, provided that the +30V servo supply is
available (para.35). The contacts of relay RLC are also used to swi tch the gain of the servo
pre-amplifiers (para. 45).

34,  After o further deloy of approximately 1.5 seconds capacitor C11 has charged to
about 9V, driving TR15 and TR14 into conduction and producing a ‘ready' (+30V)

signal at Pin 28. TR17 is therefore cut off, removing the tune signal from pin 29.

Servo Supply Switching Circuit

35. The servos are switched off by removing the +30V supplies to the servo pre-
amplifiers. This can be achieved by four methods.

(1) An external 'Servos Off' signal, routed via the CVA (unit 5)
(2) An internal 'Servos Off' signal from switch 35A (Manual range switch).

(3) Link LK1 on the Tune PC Board is normally connected to switch off the
servos when the 'ready’ state is achieved.

(4) Absence of the 'correct RF' signal (OV) at pin 20.

36. The first three signals are connected together and operate instantaneously. When

any of these are present, approximately +30V is applied at Pin 30 and this cuts off
TR20, thus overriding TR19. TR20 to TR23 are therefore cut off removing the +30V supplies
to the servo pre-amplifiers. The last signal operates via a delay so that,during keying, the
servos will not be switched at the keying rate. During longer periods of no.drive, however,
the servos are inhibited to prevent long term d.c. drift from driving the servos in the
obsence of o compensating discriminator output.

37. The incorrect RF signal (+30V) at pin 20 cuts off TR18 and, when C14 has dischorged
via R37, R38 to obout 36V, TR19 is cut off. This cuts off TR20 to 23 as given
previously and removes the servo supplies,

Coarse Tune Initiate Circuit

38. A tuning sequence is initiated by @ OV input to Pin 23 which performs the
following functions

{1 It resets the two delays R27, C10 ond R28, C11 via R29, D21 and D24,
thus de-energising RLC and removing the READY signal (See para.34).

{2) It resets the bistable TR10, TR12, TR13, via TR5 and TR6 by removing the
supply to TR13 collector and removing the input to TR10 base.

39. TR5 is o pulse stretcher which turns off for about 200ms when a short (minimum 2m

sec) OV Tune input is applied at Pin 23. This ensures that the bistable has
sufficient time to reset. '
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40. The reset bistable allows Pin 16 to rise to about +56.5V (limited on the range PCB)
and de-energises relay RLA.

41. The control circuits are now reverted to the coarse-tune state and the unit is
ready to retune to a new frequency.

'"Manual' Circuit

42, When manual operation is selected a +30V input is applied to pin 25 via switches

SA3 and SC1 (see fig.10). This input drives TR8 into conduction, causing a 'tune’
input to TR5. This causes an open circuit output at pin 16 (para.27), Capacitor C8 charges
via the coil of relay RLA, R21 and R22; when the voltage ot CB reaches approximately 2.5V
transistor TR9 is driven into conduction and the open circuit at pin 16 is changed to a OV
output, via D12, TR?, D11, TR8 and D9, thus giving a ‘fine-tune’ output to the Range P.C.
Board. :

43, During switch SA3 or SC1 selection the input at pin 25 is momentarily interrupted.

Transistor TR9 is maintained in the conducting condition however, as C3 has insuf-
ficient time to charge via R47, preventing TR5 from conducting. After Manual tuning the
switch SB must be set at the READY position to drive TR16 into conduction and indicate the
'ready’ condition (para.38).

THE SERVO SYSTEMS

44, The FMU contains two identical servo systems; one drives the input (tune) variable
inductor, the other drives the output (foad) voriable inductor. Fach system consists
of

(a) Servo pre-amplifier

(b) Servo Power Amplifier

(c) Servo Gearbox including coarse -tune discriminator.

The inputs to the servo systems are derived from discriminators. The coarse-tune
discriminators are part of the Gearbox units (Unit 9) and the fine-tune discriminators
are unit 4,

SERVO PRE-AMPLIFIERS PS108 (Prefix Code PS108) Fig.15

45, The two Servo Pre-Amplifier Circuits are identical, both being used to amplify the

DC signals from the Discriminators. The first stage is an operational omplifier IC1
whose gain is controlled by external relays 3ARLA and 3ARLC mounted on the Tune PCB.
The operational amplifier uses supply rails of +12V and -6V which are obtained by Zener
stabilisation from the +30V supplies to the remainder of the PCB. The offset in the input
to the operational amplifier is countered by the potentiometer R4 which is adjusted to

N
B
~
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give zero output in the balanced state. The output from the operational amplifier is fed to
a longtailed pair, TR1 ond TR2, and then to o second long-toiled pair TR3 and TR4. These
pairs provide voltage amplification whilst minimizing any temperature drift.

46, The output from the second longtailed pair is fed to the output transistors, TRS and

TR6, which provide a relatively low output impedance to the Servo Power Amplifier.
The gain of the second stage of the amplifier is controlled by the feedback path from the
output of TR5 and TRé to the output of the operational amplifier through R16. The d.c.
balance of the output stage is adjusted by setting R19 to give equal voltages at TP1 and
TP2.

47. The gain of the Servo Pre-Amplifier is controlled by external relays. In 'coorse-
tune' the feedback is via R10 (1Mohm) and pin 11 is connected to pin 14 to dis-
charge C2 if necessary. This condition gives the maximum loop gain.

A8. During fine~tuning pin 11 is externally connected to pin 9, placing R2 in parallel

with R10. The gain given in this condition is sufficient to bring the system to almost
the correct position but there may be a tendency to hunt about the final position. When the
'ready’ condition is obtained, pin 9 is connected to pin 14, switching C2 in perallel with
R10 and providing a high d.c. gain and a slow a.c. response to give stability. The
amplifier gain is approximately 1500 during coarse-tuning (pins 11 and 14 connected) and
approximately 225 during fine-tuning (pins 9 and 11 connected).

49, The motor current feedback (current limit) signal is used to restrict stall current

levels in conjunction with the Servo Power Amplifier Boord. When the output
current from the Servo Power Amplifier Board reaches the current limit, @ voltage is fed
back to pin 4 on the Servo Pre~Amplifier Board.

50. When this signal is present dominant negative feedback is applied to the

long-tailed pairs on the Servo Pre-Amplifier Boord vio R17. This reduces the voltage
gain of the pre~amplifier circuit and limits the current to o safe level during the normal
tuning period. If however the high current persists for about 10 seconds, the appropriate
circuit breoker in the power supply frips, thereby protecting the servo motor(s).

SERVO POWER AMPLIFIERS MS265 (Prefix Codes 9 and 9A Fig.28

51. Components on the P5201 P.C. Board are Prefix coded 9A, other components are

coded 9. The servo power amplifier provides the current gain necessary to drive
the servo motor, with a voltage gain slightly less than unity. Transistors TR1 and TR2 form
a complex NPN high gain, high current tronsistor, and TR3, TR4 form o complex PNP
high gain, high current transistor. The two complex transistors ore arranged as o push-pull
complementary pair. The diodes D1 to Dé provide the current limit delay, so that the
voltage developed across Rl must exceed +3V opproximately before an output to the servo
pre-omplifier is given at pin 7. -

4-9
MA.. 1004




COIL, MOTOR AND GEARBOX ASSEMBLY MS45] (Prefix Codes 6 & 6A} Fig.24

52, Components on the Coarse-Tune Discriminator PC Board are prefix-coded 6A, coils
are coded 1L1 and 1L2, other components are coded 6.

Motor and limit Switches (Préfix Code 6)

53. The motor M1 is used to drive a variable inductor (IL1 "tune' or 1L2 'load') through
reduction gears, Limit switches SA1 and SB1 are used to electrically disconnect the
motor before mechanical end stops are reached. When the motor is driving towards the LF
position a positive voltage is applied at the input pin 8. If the microswitch SB1 is operated .
the return path through the motor is opened and diode D2 places a short circuit across the
motor to give rapid braking. When the motor is required to retune the inductor to a higher
frequency, o negative voltage is opplied at pin 8, D2 is reverse biassed but D4 conducts,
driving the motor away from the end stop. A similar action occurs when the HF limit
switch SA1 is operated.

54, Microswitch contacts SA2 and SB2 are used to signal a 'Servo limit' condition.
Coarse-Tune Discriminator (Prefix Code 6A) Fig.25
55. The Coorse-Tune Discriminator PS106 provides a d.c. input to the servo system

during coarse-tuning. The RF signal from the CVA is fed via terminal 4TB1-1 to
pin 1 of the P.C. board, and to Transformer T1. The signal is then fed to a bridge circuit
comprising R1, R2, R3 and the variable capacitor 6C1. The oulputs are detected from the
junction of R3 and 6C2 and the wiper of R7.

56. 6C2 is ganged to the output of the gearbox and its position is adjusted during

‘coarse-tuning’ such that its impedance gives equal voltage omplitudes at the two
detection points. R7 allows the bridge circuit to be balanced at o frequency of 1.6MHz.
The preset variable capacitor 6AC1 allows the bridge, ofter adjustment at 1.6MHz, to be
bolonced at 30MHz. The output from pin 3 is fed to the Servo Pre-Amplifier.

FINE-TUNE DISCRIMINATOR M5449 (Prefix Code 4) Fig.19

57. The phase discriminator compares the phase of the input RF voltage and current

and provides an output which causes the 'tune' inductor IL1 to be adjusted to
give the resistive condition at the FMU input. The amplitude discriminator compares the
amplitude of the input RF voltoge and current and provides an output which causes the
'load* inductor to be adjusted to give an input impedance of nominally 50 ohm.

Phase Discriminator

58. The phose discriminator accepts an input from 4L1, a current transformer on the

RF input line which produces two equal voltages proportional to, and in phase with,
the line current. The voltages are developed across 4AR2 and 4AR5. Components 4R1, 4R2
and 4AC4 form on RC potential divider across the input which develops a voltage across
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4AC4 proportional to, and lagging by 90°, the line voltage. This voltage across 4AC4 is
vectorially added to the two equal voltages across 4AR2 and 4ARS5.

59. If the phase relationship is correct the two resultants are equal in magnitude (see
fig.16) and, after rectification in 4AD1, 4AD2, they cancel in 4AR4 to produce
zero outputs at pins 5 and 6.

40. If the phase relationship is incorrect the two resultants become unequal in magnitude

so that, after rectification, the cancellation is not complete and a d.c. output is
produced, This output is fed to the servo pre-amplifier and causes the servo system to reduce
the phase error.

61. Voriable resistor 4AR4 is used to compensote for any unbalance in the discriminator
and 4AR16 to correct the diseriminator characteristic at the low frequency end of

the range.

Amplitude Discriminator

62, The amplitude discriminator is fed via 4L2, a current transformer on the input line

which develops a voltage across 4AR11 proportional to line current. Components
4C1 and 4AC7 provide a capoacitive potential divider which develops a voltage across
4AC7 proportional to line voltage. These outputs are rectified in peak to peak detectors,
and, if the impedance is correct, the outputs are equal in magnitude and cancel in 4AR10
to produce zero output at pins 2 and 3.

63. Resistor 4AR15 is included to correct the discriminator characteristic at the LF
end of the range; resistors 4AR8 and 4AR12 reduce the effect of harmonics on the
discriminator output.

64, Meter 4M1 and its ossociated switch 45A is used to monitor the discriminator
outputs, and is normally only used during manual tuning.

CONSTANT VOLTAGE AMPLIFIER MS454 (Prefix Codes 5 and 5A) Fig.22

65, Components on the P558 P, C. board of the Constant Voltage Amplifier (CVA) are
prefix-coded 5A, other components are coded 5.

66. The CVA contains the input and output circuits which interface the FMU with the

transmitter, the low-power RF switching relay, the RF detector and the constant-
voltage amplifier. Aport from the high-power RF connections and the supply input, all
external connections to the FMU are made via the CVA. The required logic states of
external control connections are +12V (nominal} or open circuit for one state and OV for
the second state. The connections are listed in Chapter 2.

Ready Circuit

67. The +30V 'Ready' or OV 'Not Ready’ signal from the Tune P.C. Boord is opplied
to PL3-14, and is interfaced by TR2 to provide a OV=Ready or +12V = Not Ready
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signal at PL2-3. An output is taken via R37 ond PL3-10 to the front panel READY indicator
lemp, and, via R40 and PL2-7, to on external READY indicator lamp. Pin PL3-17 is
connected to earth via the servo motor limit switches so that the earth is removed if a 'servo
limit' fault occurs (pora.73). PL2-6 is the return for the external READY indicator lamp.

Coarse Tune lnitiote Circuit

68. Coarse tuning is initioted externally by a +12V or open circuit input at PL2-14

(normal condition of the input is OV). This signal is interfaced by TR5 to provide
o OV Initiate signal at PL3-8. An external signal (OV for initiate) may be applied to
pin PL2-2 if required.

Servos Off Circuit

69.  The servos can be switched off by o OV input at PL2-9, which is interfaced by TR?
to provide a +30V output at PL3-16. The normal input state is +12V or open circuit. ‘

Foult Indicotor Circuit

70. Failure of the +30V or -30V stabilized supplies provides a fault output indication

(OV = fault, +12V = normal) at PL2-1. The fault output is also provided when a
servo limit fault occurs (para,73). An earth input, normally derived from the transmitter
cabinet contactor via PL2-4, is required before the fault circuit can operate.

71.  When both the +30V and - 30V supplies are available TR14 is cut-off due to the

reverse bias on D21, In this condition TR13 is conducting and TR12 and TR11 are cut-
off, providing a +12V output ot pin PL2-1, via D19 and R32. The output is limited at this
voltage by the Zener Diode D17.

72. If the -30V supply fails TR14 is driven into conduction reversing the state of TR13,

TR12, ond TR11 and reducing the output to approximately +1.5V ot PL2-1. If the
+30V supply fails, there will be no volige on D19+ and therefore on PL21, the fault
output, unless this point is connected to an external source. In this event D19 is
reverse-biassed via R32. TR12 is therefore 'turned on' via R33 and this turns on TR11,
reducing the voltage at PL2-1 to about +1.5V. '

Servo Limit Circuit

73. A servo limit fault (efther 'tune' or 'load’) applies an earth at PL3-9, which provides
an external fault output (OV) at 5PL2-1 (via D16). The SERVO LIMIT indicator
lomp is illuminated via R34, PL3-12 and PL3-13.

CVA and Relay RLA

74, When relay RLA/2 is energized by an earth at PL3-21 the low-power RF input
at PL1 is routed directly to the output SK1. When the relay is de-energized the
input is fed to the CVA via T2, and socket SK1 is earthed.,
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75. The RF from T2 is applied to the emitters of TR6, TR7, TR8 end TR10 via resistors
R18, R19, R26 and R30. The collectors of TR7 and TRB provide the output of
the CVA, which is fed to the coarse-tune discriminators via T1, PL3-4 and PL3-5.

76. The output of T! is also fed, vie C4, to the detector stage D3, D6 and the detect ed

output is compared, by the long-tailed pair TR1 and TR3, with a reference level set
by potentiometer R2. The output of the comparator, at TR3 collector, is amplified by TR4
and fed to TRé and TR10, which act as variable shunts across TR7 and TRB. The output of
the circuit is, therefore, maintained at o constant level as pre-set by R2.

EE Detector

77. The RF input at PL1 is detected by the peak-to-peak detector D18, D20, whose

output is used to drive TR15 into conduction, which in turn, drives TR16 into
conduction. Tronsistor TR17 is then cut-off, disconne cting PL3-15 from the +30V supply
ond giving an open circuit, 'RF Detected' output at PL3-15. in the absence of RF TR17
turns on giving +30V at PL3-15.

MICROSWITCH BANK (Prefix Code 7) Fig.27

78. The microswitch bank consist of seven microswitches which areoperated by cams

on a shoft driven by the 'tune' motor and gearbox unit. Switch positioning at
the completion of coarse tuning is, therefore, related to input frequency. The positions
of the cams are adjusted so that the microswitches operate in succession at the frequency
range changeover points. The microswitch contacts are wired so that the highest frequency
range selected inhibits ail the lower range outputs. The output of the switchbank is fed to
the Range PC Board in the Control Unit where it is used to select the combination of
copacitors and shorted inductor turns appropriate to the operating frequency.
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INTRODUCTION

1. The only fault indicator fitted to the FMU is the SERVO LIMIT indicator lomp.
The procedure to clear o servo limit fault is given in Chapter 2.

INITIAL FAULT LOCATION

2, The following procedure should be carried out prior to detailed foult location.

(m Connectors

Check that all connectors are securely mated.

(2) Mains Supply

Check that the circuit breaker 2CB1 is set to ON and that the supply lamp
on the front pane! is illuminated.

(3) Unstabilized Supplies

Check that cireuit breakers 2CB2 and 2CB3 are set to ON.

(4) Stabilised Supplies

Check that +30V appeors at 2TP1, and that -30V appears at 2TP2 (both
test points on the power supply unit.

(5) Check that the correct operating procedure is being used (Chapter 2).

FAULT LOCATION PROCEDURE (MANUAL OPERATION)

3. Fault location during manual operation is relatively simple since much of the

circuitry is inoperative. The range P.C.B. works in the same way os for automatic
operation, except that in 'manual’, it also controls the coaxial line switching relays, whereas
in 'automatic’ these are controlled by on external unit. Normal fauit finding procedures
should be applied making reference to individual circuits.

FAULT LOCATION PROCEDURE (AUTOMATIC OPERATION)

4, The detailed fault location procedure is tabulated under four headings, viz.

(1) Servo Motors will not rotate (Table 5.1)
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(2) Servos will not Coarse-Tune correctly (Table 5.2)
(3) Servo Motors will not rotate in 'fine-tune' condition (Table 5.3)
(4) Servos will not Fine-Tune correctly (Table 5. 4)

The automatic operating procedure (Chapter 2) should be used during the following
procedure.

FAULT LOCATION AT RANGE, TUNE and PRE-AMPLIFIER BOARDS

5. Extender boards are available to allow access to be gained to the Range, Tune and
Pre-Amplifier boards in the Control Unit, Extender Board CA 604130 is used with
the Tune and Range boards; extender board CA 604163 is used with the Pre-Amplifier boards.
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TABLE 5.1
SERVO MOTORS WILL NOT ROTATE

_:_Jo_nr._n__quoomc_.m:uaa.mvSmuﬁnnaqx@
i .

Yes No
Is MANUAL range switch set to or_.;ow Check Power Supply Unit
Yes Zqo
: Set to Auto
Is MA., 1004 receiving a 'Servos Off' signal wn: 5PL2-97
._ Yes
No |

i
Remove the signal

Is RF drive of 25mW in the range 1.6MHz to 30MHz present at 5PL1?
_

No

<.m« _P_o,_u_x correct drive input
_m_ the TUNE lamp :_csm:nwcmﬂﬂ
Yes No
Is there an output at 3 ._._u__ and/or 3 va U_onqmuu the TUNE button
No
>__qm the servo pre-amp supplies v_.omm_:i.u
es ' Yes No
Is there an 0c€_c~ from the servo _m_ an error voltage being Check Tune PCB
vnﬁima amplifier(s) | Mm,\m_omom by \w_..o coarse-tune -
<wu 7__0 J\__mn_,_aq:o*o_.u ! 7"
Check gearbox(es) Check Servo _mm _o
and motor(s} Power PHm‘_i_w_tmeq@v Check Servo pre-amplifiers Is RF _‘onwn_.;:m the coarse-tune &mnlam:az_u_.m@
Yes No
Check nonqm.,wlc:m discriminatos(s) nronr C.V.A,
TABLE 5.2

SERVOS WILL NOT COARSE-TUNE CORRECTLY

Check :._n_: the low-power drive input is between 1.6MHz to 30MHz (at 25mW to 200mW). If drive is correct check the coarse-tune tracking (see Chapter 6)
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TABLE 5.3

SERVO MOTORS WILL NOT ROTATE IN 'FINE' TUNE CONDITION

Has coarse-tuning been carried out correctly?
I

i
Yes _ No
!
Is the FMU changing over to fine-tune |
i.e. Is an output of 25-200mW available See Tables 5.1 and 5.2
at 55K 1 _
| :
Yes No
| [
Is LK1 on the Tune P.C.B. connected Is RF drive of between 25mW and 200mW at
| . | 1.6MHz to 30MHz present at 5PL}
No Yes _ on
| .
“ «——— Temporarily remove the link Yes Apply RF Drive
|
Is RF of at least 50W present at the high power is the MA, 1004 receiving a ._.czm._ signal
. \U ]
. i RF :..v_c—. | _ Yes
_ No _ . e
.qu No _ . Remove the 'tune' signal
Is the discriminator balance meter Check m_ms.wn_q ts :._o_.o*n: output on 3TP1 n_:n_\o_,_w._.vmw
showing an error when set to tune Amplifier Yes No
” _
n:m\,..w_. load Check m_m_.<o motors Check Tune P.C.B.
<du No for stiffness
_
Is there an output on 3TPI Check the discriminator
and/or 3TP27
_ .
Yes No
| | |
Check servo power  Avre tha servo pre-amplifier supplies present?
amplifiers ._ _ _
. No Yes

| |
Check the Tune P.C_B. Check the servo pre-amplifiers

MA . 1004
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TABLE 5.4

SERVOS WILL NOT FINE-TUNE CORRECTLY

Is the drive frequency between 1.6MHz and 30MHz?

ﬂ !

Yes No
| _
Is the unit coarse-tuning n_w.qmn:%....v Correct drive frequency
_
Z_o Yes
See Table 5.2

Is the High-Power RF output terminated in a suitable foad i.e., up to 3:1 VSWR at 50 ohm?

_
No
Yes _
Terminate the RF output

Is the combination of capacitors selected appropriate to the frequency of operation?

Yes No
Are :_do amplitude and phase &mn_.lam:oa_.u set up correctly? Is :.J.. mi croswi :ur bank correctly wo* up?
Yes Z_o Yes No
Inspect the ooahoaoza of Reset the n_mun_.m:._m:ro_.u Check :.._m Ronge P.C.B. Reset Lmn_.omi:nr bank (See Chapter 6)
the high-power network (See Chapter 6)

for damage
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CHAPTER 6

INTRODUCTION

1. This Chapter covers the routine maintenance procedures for the FMU, and the

mechanical and electrical alignment procedures. The relevant alignment procedures
should be used when assemblies are replaced after overhaul, or if the foult lacation
procedure indicates mal-aligned component.

ROUTINE MAINTENANCE

2. The following procedure should be carried out ot regular intervals.
Mechanical
3, Coil ond Gearbox

Examine the spur gears periodically and lubricate if necessary with a high
temperature lithium-based grease such as Esso Beacon 325.

4, Air Filter
The oir intake filter mounted on the hinged panel should be removed at regular
intervals and cleaned by washing in warm soapy water. Ensure that the filter is

completely dry before replacement.

Electrical

5. Check the positive and negative stabilized supplies at regular intervals (test
points 2TP1 and 2TP2 on the power supply unit). The method of adjustment is
described under 'Realignment’ {para.12).

MECHANICAL RE-ALIGNMENT

6. Whenever a coil and gearbox is removed, it is necessary to realign the counter

and drive assembly (para.9) and to reset the coarse tune tracking (para.13). In
addition, when the 'tune' coil (IL1) and gearbox is removed, it is necessary to realign
the microswitch bank coupling ond operating cams.

7. The mechanical re-alignment procedure is carried out with all power removed from
the FMU.

MA 1004
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Coil ond Georbox

8. The following procedure is applicable to each inductor and gearbox, ond is carried
out with the assembly on the bench.

(N Slacken the grub screw securing the gearbox microswitch striker arm ond
ensure that the arm is free to move on its shaft.

(2) Rotate the coil shaft manually until the rotor reaches the mechanical stop ot
the gearbox end of the shaft, ensuring thot the oir-spaced variable capacitor
does not reach the limit of its travel.

(3) Check that the tips of vanes of the air spaced variable capacitor are
approximately 3mm. from complete engagement. If positioning is incorrect
remove the terminal block from the gearbox assembly to gain access to the
solid coupling between the capacitor and gearbox. Slacken the two grub
screws securing the capacitor shaft and rotate the capacitor to achieve the Q
above condition. Tighten the two grub screws to lock the capacitor.

(4) Rotate the coil until the rotor is equal-distance from the two mechanical
end stops, (total mechanical travel is opproximately 36 turns) then move the
microswitch striker arm until it lies midway between the two microswitches.
Tighten the grub screw to lock the striker arm in position.

(5) Rotate the coil shaft until the rotor reaches a quarter turn from the mechan-
ical stop at the opposite end of the coil from the gearbox. Adjust the
striker screw for microswitch SA so thot the switch just operates and lock the
screw.

(6) Rotate the coil shaft until the rotor reaches a quarter turn from the mechanical
stop at the georbox end of the coil . Adjust the striker screw for microswitch
SB so that the switch just operates and lock the screw.

7) The coil ond gearbox assembly is now mechanically aligned and ready for ":
fitting into the unit.

Counter and Drive Assembly

9. The counter and drive assembly should be aligned in conjunction with its
associated coil ond gearbox, as follows.

(m Wind the appropriate drive handie anticlockwise until the rotor reaches
the mechanical end-stop.

{2) Rotate the handle clockwise until the rotor contacts are adjacent to the
fixed shorting link on the coil assembly. If the counter indicates 100 it
is correctly aligned.

A
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(3)
(4)

(3)
(6)

7

(8)

If the reading is not 100, proceed os follows:-

Remove the four screws fixing the counter and drive assembly to the sub front
panel and withdraw the counter and drive, taking care to support the drive
coupling block.

Remove the block.

Wind the handle until the counter reads 100 and check that the rectangular
metal drive block then lies with its main axis at 90° to the axis of the driven

block.

If the drive block position is incorrect slacken the grub screw securing the
large bevel gear and rotate the gear relative to the shaft to achieve this
condition. Note: Take care not to overmesh the gear. Tighten the grub
screw to lock the gear.

Replace the drive coupling block and the counter and drive assembly and
then recheck that the counter reads 100.

Microswitch Bank Coupling

10. Realignment of the coupling between the coil and gearbox and the microswitch
bank should only be necessary when either unit has been removed and the relation-
ship between the gearbox shaft and the coupling has been disturbed.

(1)

2

(3)

)

Before refitting the coil and gearbox, slacken the grub screws in the coupling
and slide the coupling to the bottom of the microswitch bank shaft.

When the coil and gearbox has been refitted, remove the rear and side
access covers and slide the coupling up the shaft until it is fitted to an
equal distance on both shafts,

Rotate the coupling until it lies in such a position that when the coil rotor
is moved from end to end, all four grub screws will be accessible through
the rear cover. Tighten the two grub screws on to the coil and gearbox
shaft.

Remove the side access cover and rotate the microswitch bank shaft so that
oll the cam securing grub screws will be accessible when the coil rotor is
rotated throughout its complete range. Tighten the remainder of the grub
screws in the coupling.

Replace the rear access cover.

NOTE: Whenever the microswitch bank coupling is disturbed, the elecirical realignment
procedure (para. 16) must be carried out.
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Servo Pre-Amplifiers Adjustment

14. The balance of the servo Pre-Amplifiers is adjusted as follows, with the FMU on o

bench.

(M

(2)

(3)
(4)

()
(6)

(7)

Connect the FMU to a mains supply and select Auto on the MANUAL Range
Switch. Do not apply an RF input.

Remove the control unit cover and unplug the Tune PCB. Make a link
between 3CTR19 collector and emitter. Replace the Tune PCB and unplug
the Tune servo pre-amplifier pch. Replace the servo pre-amplifier using
the test extension board.

Switch on the FMU.

Connect on electronic voltmeter set to +10V d.c. range to the R10, R14,
R15 junction (negative lead to earth) and check that a zero voltage is
indicated. If incorrect, adjust R4 to suit, increasing meter sensitivity
as necessary.

Set meter to 10V d.c. and connect the positive lead to TP1,

Connect the negative lead to TP2 and check that the indication is zero.
If incorrect adjust R19 increasing sensitivity as necessary.

Switch off, remove test gear and replace covers unless further tests ore to
be carried out.

Coarse-Tune Tracking

15.  The coarse-tune tracking is adjusted as follows.

(1

(2)

MA,, 1004

Check the coarse tune discriminator input level if there is any doubt about
its accuracy (refer to para.13).

With the FMU on the bench, set the range switch to AUTO, and connect
1PL? to a power supply. :

Connect an RF signal generator to 5PL1 and adjust it to deliver between
25 and 200mW at 1.6MHz.

If the readings are other than 125, use the special type G potentiometer
adjusting tool, and adjust the appropriate potentiometer 6AR7 via the
access hole in the left side of the unit for 'tune' and the right side for
'load’ to give counter indications of 126 in both coses.

Adjust the signal generator frequency to 30MHz. The two servo systems
should run until the counters read 200. If the readings are other than 200
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adjust the appropriate frimmer capacitor(s) 6ACT vio the some side access
holes to bring both indicators to 200.

(6) Repeat operations (4) and (5)

Microswitch Cam Alignment

16. Before adjusting the microswitch cams, the coarse tune tracking should be checked
(para.15).

M

(2)

(3)

(4)
(5)
(6)
7)
(8)
(9)

Carry out operations 15(2) and (3), but adjust the signal generator frequency
to 1.75MHz. Allow the servo system to coarse tune.

Remove the side access cover, slacken the grub screw in the bottom cam and
adjust its position so that the appropriate microswitch is just operated
{listen for click). Ensure that this cam cannot operate the adjacent
microswitch, Lock cam.

@

Adjust the signal generator frequency above ond below 1.75MHz and check
that the switch makes and breaks either side of 1.75MHz.

Repeat operation (3) at 2.0MHz adjusting the second cam.
Repeat operation (3) at 2. 5MHz adjusting the third cam.
Repeat operation (3) at 3. IMHz adjusting the fourth cam.
Repeat operation (3) at 4.0MHz adjusting the fifth cam.
Repeat operation (3) at 7.5MHz adjusting the sixth cam.

Repeat operation (3) at 12.0 MHz adjusting the seventh cam.

®

Alignment of Fine-Tune Discriminators

17. The fine tune discriminators can only be aligned when the FMU is connected in the
associated Linear Amplifier/Cabinet assembly. A suitable RF signal generator,

50 ohm dummy load with meter capable of handling the linear amplifier output power, and

on instrument to measure in-line reflected power up to 500W (e.g. Bird Thruline with 1kW

plug-in head) is required.

(N

(2)

MA . 1004

Ensure all power is off. Remove the Fine-Tune Discriminator unit cover.
Set Potentiometer 4AR16 to the fully anti-clockwise position.

Connect the retlected power meter in the coaxial cable connected to the
input of the FMU.

£
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IMPORTANT NOTE: The additional cable used to connect the instrument should be kept as
short as possible.

(3)
(4)

(3)
(6)

7)

(8)

(10)

(1)

(12)

(13)
(14)
(15)
(16)
(17)

(18)

(19)

(20)

MA 1004

Terminate the system output in the 50 ochm dummy load.

Connect the RF signal Generator to the input of the linear Amplifier
and adjust its output to 10 MHz and output level to between 25 and 200mW.,

Set the FMU range switch to 7.5 - 12MHz and the Line switch to LINE 1.

Refer to the coarse-tune graph (fig.1) and set the tune and load controls
to the 10MHz position.

Switch on all the power and manually tune the FMU for minimum reflected
power. Note the output (forward) power.

Switch to LINE 2, retune the FMU note the output power.
Repeat operation (8) for LINES 3 and 4.

Select the line which gave maximum output power and retune the FMU
for minimum reflected power.

Set the switch on the discriminater unit to TUNE ond adjust 4AR4 on the
Diseriminator PC Board to obtain a centre zero indication on the meter.

Set the switch on the discriminator unit to LOAD and adjust 4ART0 on the
Discriminator PC Boord to obtain a centre zero indication on the meter.

Set the MANUAL switch to AUTO.

Disconnect the signal generator.

Press the TUNE button.

Adjust the signal generator frequency to 3MHz, and re-connect it.

Allow FMU to tune (READY lamp illuminated) then set the MANUAL switch
to SERVOS OFF.

If RF power output of transmitter is 820W or above, no further action is
required.

If RF power output is below 820W adjust the TUNE manual control to
give 820W output.

Set METER switch on the discriminator to OFF and carefully note needle
position {which may not be exactly central).




»

(21)  Set METER switch to TUNE and adjust variable resistor AAR16 until needle is at the
same position as noted in operation (20).

(22)  Set MANUAL switch to AUTO.

(23)  Switch off, remove test equipment and replace govers.

D

!

MA 1004




INTRODUCTION

1. The Dismontling and Reassembly instructions detoiled in the following paragraphs
assume that the Feeder Matching Unit has been isolated from all electrical supplies
and removed from the Transmitter Terminal Cabinet to @ suitable bench.

REMOVAL AND REPLACEMENT OF UNITS

Control Unit

Removal

2, M
(2)
(3)
(4)
(5)
(6)

7)
(8)

Replacement

MA. 1004

Place the feeder Matching Unit on its side.

Remove the four Control Unit fixing screws from the bottom panel.
Place the MA. 1004 on its base and lower the front ponel.

Remove the sockets mating with plugs 3PL1 and 3PLZ.

Remove the 2 fixing screws at the top of the Control Unit cover.

Remove the 2 fixing screwsat the top of the AUTO/MANUAL switch
mounting plate.

Release the retaining arms at each side of the MA. 1004 panel and lower
the front panel to its fullest extent.

Remove the Control Unit by sliding it forward and tilting it slightly to
clear the lower flange of the MA.1004.

Replace the Control Unit in the MA . 1004.
Replace but do not tighten the 4 front panel fixing screws.

Place the unit on its side and replace but do not tfighten the 4 fixing screws
on the bottom panel.

Tighten the front panel fixing screws.

Tighten the bottom panel fixing screws.




Counter and Drive Assemblies

Removal

CAUTION: A COUNTER AND DRIVE ASSEMBLY MUST NOT BE REMOVED WHEN AN
RF INPUT IS APPLIED TO THE FMU., '

4, m Remove the top cover of the Feeder Matching Unit.
(2) Lower the front panel and remove the 4 fixing screws securing the appropriate
assembly.
(3) Remove the Counter and Drive Assembly ensuring that the drive coupling

does not fall down inside the unit

9

Replacement

5. Replacement of a Counter and D ive Assembly is effected by reversing the procedure
detailed in para. (1) to (3). Before replacing an assembly refer to the Re-alignment
Procedure detailed in Chapter 6 para.9.

Power Supply

Removal
6. (1) Remove the top cover of the MA, 1004
(2) Lower the front panel and disconnect the socket mating with 2PL1.

(3) Remove the 4 Power Supply Unit fixing screws located neor each corner of
the aperture for the circuit breakers.2CB1, 2CB2 and 2CB3.

(4) Remove the 2 screws at the bottom rear of the Power Supply Unit, and
disconnect the RF output cable braid from the right hond side of the unit.

(5) © Slide the Power Supply back to its fullest extent ond lift it out, front first,
from the MA . 1004.

(6) To obtain access to the Power Supply components, place the Power Supply

Unit on a bench, remove the five cover securing screws on each side of
the unit and lift off the cover.

Replacement
7. Replace the Power Supply by reversing the procedures in &(1) to 6(5).

s
L
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Loading Coil and Gearbox Assembly

8. (n
(2)
(3)
(4)
()

@ (®

(7)

Replacement

9. (1)

(2)

(3)
(4)

‘@ ()

(8)
(7)

(9)
(10)

MA 1004

Remcge the Power Supply Unit, refer to para.é.

Refer to para.4 and remove Counter and Drive Assembly.

Disconnect the RF output cable.

Slacken off the fanning strip securing screws ond remove the fanning strip.

At the capacitor bank, disconnect the strap connected between the
capacitor bank and the loading coil.

Support the coil and remove the 6 screws securing the assembly to the side
member.

Lift the assembly clear from the Feeder Matching Unit.

Return the Loading Coil and Georbox Assembly to its position in the MA . 1004

Support the coil and replace but do not tighten the 6 screws securing the
assembly to the side member.

Replace the Counter and Drive Assembly.

Slide the Coil and Gearbox forward to its fullest extent to engage the
coupling and tighten the & screws securing the assembly to the side member.

Replace the strop connected between the capacitor bank and the loading
coil.

Replace the fanning strip.

Replace the RF output cable and the silver plated fixings.
Replace the Power Supply Unit; refer to pora. 7.

Re-align the Counter and Drive Assembly {Chap.6 para.9)

Carry out the Coarse-Tune Tracking procedure (Chap .6 para.15)
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Tuning Coil and Gearbox Assembly

Removal

10. (1

(10)

ng!ccement

1. (M

MA1004

Remove the Power Supply Unit, refer to para.é.
Disconnect the coil end of the strap from the Discriminator Unit.
Remove the strap connected to the copacitor bank.

Slacken off the fanning strip securing screws and remove the fanning
strip.

Remove the access cover on the rear panel of the MA_1004.

Look through the access hole in the rear panel to locate the coupling to
the microswitch bank.

’

Loosen the two bottom 6-32 UNC grub screws on the coupling, rotating the
Tune Control to locate the screws.

Remove the Counter and Diive Assembly, refer to pora. 4.

Support the coil and remove the 6 s crews securing the assembly to the side
member.

Lift the assembly from the Feeder Matching Unit.

Return the Tuning Coil and Gearbox assembly to its position in the MA, 1004
and ensure that the coupling mates with the microswitch bank shaft. Do not
tighten the grub screws. .)

Replace but do not tighten the & serews securing the assembly to the side
member .

Replace the Counter and Drive Assembly.

Slide the Coil and Gearbox forward to its fullest extent and tighten the 6
screws securing the assembly to the side member.

Re-align the Counter and Drive Assembly (Chap.é para.9)
Re-clign the Microswitch Bank mechanically (Chap.é para.10).

Replace the straps and fonning strip removed in (3), (4) and (5)
respectively.




®

(8)
(9)
(10

amn

Replace the Power Supply Unit, refer to para.7.
Carry out the Coarse-Tune Tracking Procedure (Chop. 6 para.15)

Carry out the Electrical Microswitch Bank Alignment Procedure (Chap .6
para. 16).

Switch off and reploce covers.

Discriminator Unit

Removal
12. (1) Remove the top cover of the MA, 1004
(2) Remove the Power Supply Unit, refer to para.6,
{(3) Disconnect the strap between the Discriminator and the Tuning Coil.
(4) Lower the front panel and remove the Discriminator Unit cover.
(5) Use a soldering iron to remove the connections to pins 3,4,6 and 7 of the
PCB, noting their positions for replacement.
(6) Release the retaining arm on the left hand side of the front panel ond lower
the front panel to its fullest extent.
(7) Remove the fixing screws securing the unit and withdraw it from the MAJ004,
Replacement
13.  Replacement of the Discriminator Unit is effected by reversing the procedures

detoiled in pora. 12(1) to (7).

Capacitor Bank

14, (1
(2)
(3)
(4)

MA 1004

Remove the top cover of the MAI1004
Remove the strap connecting the capacitor bank fo the Tuning Coil.
At the capacitor bank disconnect the strap to the Loading Coil.

Remove the 4 corner fixing screws and lift the capacitor bank out from
the MA. 1004,
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RgElucement

15. To reploce the capacitor bank reverse the procedures detailed in para.14(1) to (4).

Microswitch Bank

Removal

16. (M Remove the access cover on the rear panel,

(2) Rotate the tune control to locate the screws in the coupling end slacken
only the bottom 2 6-32UNC grub screws in the coupling.

(3) Place the MA. 1004 on its right hand side (as viewed from front).

(4) Remove the bottom panel.
(5) Disconnect the fanning strip from the mieroswitch bank.
(6) Remove the 4 fixing screws and remove the microswitch bank.

ReElacement

17.  Replacement of the micraswitch bank is effected by reversing the procedures

detoiled in para.16(1) to (6). Before tightening the grub screws in the coupling
refer to the Relalignment Mechanical and Elecirical Procedures detailed in Chap.6
paras 10 and 16,

Cepacitor Bank Solenoids 1RLA to 1RLD

Removal
18, (N Remove the capacitor bank, refer to para. 14.
(2) Remove the bottom cover and disconnect the two wires to the appropriate
solenoid.
(3) Remove the two screws securing the solenoid to the plotform and remove

the solenoid.

Replacement

19. Replacement of a capacitor bank solencid is effected by reversing the procedures
detailed in pora. 18(1) to (3).

Coil Solenoids 1RLE aond IRLF

20. (1 Remove the appropriate Coil and Gearbox Assembly, para. 8 or 10

(2) Remove the bottom cover and disconnect the two wires to the solenoid,

P
-—\:’
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(3) Remove the two fixing screws and remove the solenoid.
NOTE: Solenoids 1RLE and IRLF carry insulating cops at the end of the piungers;
solenoids 1RL2 to 1RLD do not. All solenoids are otherwise identical.
Replacement
21. Replacement of a coil solenoid is effected by reversing the procedures detailed in

para.20 (2) and (3) and referring to the replacement procedure for the appropriate
Coil and Georbox Assembly.
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COMPONENTS LIST

Racol Part

RC:;-' Value Description Rat T;J Number Manufacturer
MAIN CHASSIS
Resistors
Ohms W
1R1 470 Metal Oxide 2 918030 Electrosil TR5
Capacitors
F A%
1C1 510p &k 5 920702 LCC AAUO0S5
1C2  390p 5k 5 920703 LCC AAUD42
1C3 100p 5 5 920703 LCC AAHO42
1C4 82 7k 5 920700 LCC AHH 042
1IC5 82 7k 5 920700 LCC AAHO42
1C6 5p Ceramic & 10 917977 Plessey 10
1C7 270p Silver Mico 350 2 902171 Lemco MS411-1-R-270
Inductors
18 See poge8-23(Part of Coil, Motor and Georbox Assembly)
1L2 See pageB-23(Part of Coil, Motor and Gearbox Assembly)
Indicator Lamps
1LP1 Lamp Filament 24V 921899 Hivae
] LP2 Lamp Fi Iamenf 24V 92] 899 Hi vac
]LPB Lamp Fi]qment 24\/ 92] 899 Hivac
1LP4 Lamp Filament 24V 921899  Hivoc
Plugs
1PLI Supply input 915655 Amphenol 62GB-57A8-
3.%
Sockets
15K1 Connector 917555 Tronsradio C4/5CH
15K2 Bulkhead receptacle 900061 Tronsradio BN12/5
15K 4 915970 Cannon DB25S
1SK5 915970 Cannon DB25S
15K 6 200905 Cannon DA135S
15K7 900905 Cannon DAI15S
15K8 900905 Cannon DA15S
15K9 915970 Cannon DB255

MA. 1004
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RC:;.' Value Description Ratio Tg/l R;f;:bz:” Manufacturer
MAIN CHASSIS (Cont'd)
Solenoids
1RLA 603285
1RLB 603285
IRLC 603285
IRLD 603285
IRLE 603285
1RLF 603285
Switches
1SA Supply, micro key 915362 TMC 5526893
15B Tune, push button 206678 TMC $325595
Miscellaneous
1TS1 Fanning strip 922218 Carr 44/77/534/8LH
1752 Fanning strip 922219 Corr 44/77/534/8RH
1753 Fanning strip 921445 Klippon MF2/12-2417
Adaptor, by-pass (used when
MA ., 1004 is by-passed) 901735 Transradio C3/5A
Contact copacitors 1C1 to 1C5 603281
Lampholder, 1LP3 & 1LP4 917200 TMC 5527266
Knob for indicator lamps 914256 TMC 5528914
Diffuser for indicator lamps 215980 TMC 5531962
Clear lens for indicator lamps 915959 TMC 5528926
Filter, Green for indicator lomps 921657 TMC 5531412
Fiiter, Red for indicator lamps 921658 TMC 5531410
Filter, Amber for indicator lamps 922428 TMC 5531411

MA. 1004
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Cet. Value Description Rat Tol  Racal Part Manufacturer

Ref. L %  Number
POWER SUPPLY UNIT (MS448 and PS57) DA603514
Resistors
ohm W
2R1 2.2 Wirewound 9 22033 Welwyn W23

2AR1 120 Metal Oxide
2AR2 2.2k Metal Oxide
2AR3 4.7k Metal Oxide
2AR4 1k Metal Oxide
2AR5 1k Metal Oxide

2AR6 4.7k Metal Oxide
2AR7 2.2k Metal Oxide
2ARE 540 Metal Oxide
2AR9 560 Metal Oxide
2AR10 1 Wirewound 2.5

2AR11 4.7 Wirewound

2AR12 1.2k Metal Oxide
2AR13 10k Metal Oxide
2AR14 10k Metal Oxide
2AR15 1k Metal Oxide

2AR16 1.2k Metal Oxide
2AR17 1.2k Metal Oxide
2AR18 2.2k Metal Oxide
2AR19 2.2k Metal Oxide
2AR20 2.2k Metal Oxide

2AR21 2.2k Metal Oxide 908270 Electrosil TR4
2AR22 330 Metal Oxide 908268 Electrosil TR4
2AR23 2.2k Variable 920518 Plessey MPWT

206021 Electrosil TR5
208270 Electrosil TR4
900989 Electrosil TR4
908247 Electrosil R4
208267 Electrosil TR4

900989 Electrosil TR4
208270 Electrosi! TR4
209841 Electrosil TR4
909841 Electrosil TR4
97137 Welwyn W21

Q17145 Welwyn W21

908285 Electrosil TR4
200986 Electrosil R4
900986 Electrosil TR4
908267 Electrosil TR4

206344 Flectrosil TR4
906346 Electrosil TR4
208270 Electrosil TR4
908270 Electrosil TR4
908270 Electrosi| TR4

G LMLty ittty Lrinbitnr Lt L Ln

2AR24 2.2k Metal Oxide 5 908270 Electrosil R4
2AR25 2.2k Metal Oxide 5 908270 Electrosil TR4
2AR26 2.2k Variable 920518 Plessey MPWT
2AR27 330 Metal Oxide 5 908268 Electrosil TR4

Capacitors

F \

2C1  3300p  Electrolytic 63 921301 Mullard 106 18332
2C2 3300u Electrolytic 43 921301 Mullard 106 18332
2AC1 0.1p Fixed 100 20 914173 ITT, PMC2R
2AC2 0.lp Fixed 100 20 914173 ITT, PMC2R
2AC3 16y Electrolytic 64 921662 Mullard C428ARH16
2AC4 16y Electrolytic 64 921662 Mullard C428ARH16
2AC5 .01y Fixed 25 +gg 911845  FErie 831T

MA. 1004



RC:; Value Description Rat T?,/Io R;iﬂbt” Monufocturer
POWER SUPPLY UNIT {Cont'd)
Capocitors {Cont'd)
F v +50
2ACH .0lp Fixed 25 _25 211845 Erie 831T
2AC7 .0lp Fixed Q20713 PMC 2R0.01K400
2ACS8 Olp Fixed Q20713 PMC 2R0.01K400
2AC9 2.5p  Electrolytic 921663 Mullard C428ARH2.3
2AC10 2.5y Electrolytic 921663 Mullord C42BARH2.5
JACIT .0lp  Fixed 25 *_'gg 911845  Erie 831T
2AC12 .0lu  Fixed 25 *gg 911845  Erie 8317
2ACI3 .0lp  Fixed 25 10 911845 Erie 83T
2AC14 .01,  Fixed 25 50 911845 Erie 83T
'_I'_ransFormgt_‘_s
2T Mains CT4603517
Diodes
201 45820 921300
2D2 45820 _ 921300
2ADY IN4149 914£98
2AD2 IN4149 914898
ZAD3 BZYB8CI18 @15920
2AD4 BZYB88C18 215920
Tronsistors
ZTR1 2N 3055 915654
2TR2 2N5194 923704
2ATRI BSV&S 921608
2ATR2 2ZN2484 08970
2ATR3 2N2484 208970
2ATR4 BSV&8B 221608
2ATRS BFY51 Q08753
2ATRé BC107 211929
2ATR7 BCY71 211928
2ATRS BSVEE 221608
Circuit Breakers
2CB1 921660 Highland APL1-1 ~&6=2-252
2CB2 Highland APL1-4-5-2-252
2CB3 9221661 HighlandAPLl-—5-2-—252

.
&
PRRY
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f({::ft Value Description Rat T;ol R:ﬁ:::;” Manufacturer
POWER SUPPLY UNIT (Cont'd)
Plugs
2PL) 909729 Cannon DA15P
Sockets
25K1 (TP1) Yellow 2mm 216023 Belling Lee L1737
25K2  (TP2) Yellow 2mm 916023 Belling Lee L1737

MA. 1004
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IS:;: Value Description Rat T?,/L R;Eil‘bic:” Manufacturer
Resistors CONTROL UNIT (MS450) DA603422
ohm w
3R1 22 Wirewound 6 5 903702 Welwyn W22
3R2 680 Metal Oxide 5 908370 Electrosil TR4
3AR1 470 Metal Oxide 5 900992 Electrosil TR4
3AR2 470 Metal Oxide 5 900992 Electrosil TR4

3AR3  Not Used

3JAR4 470 Metal Oxide 5 200992 Electr osil TR4
3ARS5 470 Metal Oxide 5 200992 Electrosil TR4
Copacitors
F \YJ
3Cl1 Y] Fixed 215370 PMC 2R/1.0/M100
3ACI 1000p Fixed 500 20 915243 Erie 831
3AC2 1000p  Fixed 500 20 915243 Erie 831
3AC3 1000p Fixed 500 20 915243 Erie 831
3AC4 1000p  Fixed 500 20 915243 Erie 831
JACS 1000p Fixed 500 20 915243 Erie 831
3AC6 0.1y Fixed 20 914173 PMC 2R/0.1/M100
3AC7 0.1y Fixed 20 214173 PMC 2R/0.1/M100
Inductors
3Ll 10uH @22281 Caombion 2960-40-02
Diodes
IN4149 914898 Mullard
IN4149 914898 Mullard
IN4149 214898 Mullard
Transistors
2N3055 ?15654 Motlard
Switches
Rotary BD&03757
Toggle,black 921672 Arrow T53BP
Rotary BD&03758
Relays

922076  Plessey 507/1/02196/004

1

8-6

MA . 1004




Cect,

Tol Racal Port

Ref. Volue Description __Rat %  Number Monufactur er
CONTROL UNIT {Cont'd)

Plugs
3P 216489 Cannon DP25P
3PL2 916489 Cannon DP25P

Sockets
3SK1 (TP1)  Yellow 2mm 216023 Belling Lee L1737
35K2  (TP2})  Yellow 2mm 916023 Belling Lee L1737
3JASK] 917087 Varicon 8129-015-603-002
3ASK2 917087 Varicon 8129-015-603-002
3ASK3 919406 Vearicon 8131-032-603-003
3A5K4 919406 Varicon 8131-032-603-003

MA. 1004
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Cect. T&l Racal Part

R Value Description Rat o Manufacturer
ef. Number
Resi RANGE P.C. BOARD P560) ED 603645
esistors
ohms W

3BR1 3.9k Metal Oxide 5 200990 Electrosil TR4
3BR2 1k Metal Oxide 5 908267 Electrosil TR4
3BR3 ™ Metal Oxide 5 914036 Electrosil TRS
3BR4 56 Metal Oxide 5 208289 Electrosil TR4
3BR5 220k Metal Oxide 5 Q17454 Electrosil TR4
3BR& 220k Metal Oxide 5 217454 Electrosil TR4
3BR7 47k Metal Oxide 5 908391 Electrosil TR4
3BR8 56 Metal Oxide 5 208289 Electrosil TR4
3BR? 470k Metal Oxide 5 905577 Electrosil TR4
3BR10 120k Metal Oxide 5 208286 Electrosil TR4
3BR11 15k Metal Oxide 5 208280 Electrosil TR4
3BR12 47k Metal Oxide 5 908391 Flectrosil TR4
3BR13 56 Metal Oxide 5 908289 Electrosil TR4
3BR14 470k Metal Oxide 5 905577 Flectrosil TRS
3BR1S 68k Metal Oxide 5 908279 Eiectrosil TR4
3BR16 Tk Metal Oxide 5 208267 Electrosil TR4
3BR17 3.3k Metal Oxide 5 900991 Electrosil TR4
3BR18 1k Metal Oxide 5 208267 Electrosil TR4
3BR19 6.6k Metal Oxide 5 908273 Electrosi! TR4
3BR20 180 Metal Oxide 5 909125 Electrosil TR4
3BR21 180 Metal Oxide 5 909125 Electrosil TR4
3BR22 1k Meta! Oxide 5 208267 Electrosil TR4
3BR23 180 Metal Oxide 5 209125 Electrosi! TR4
3BR24 1k Metal Oxide 5 908267 Electrosil TR4
3BR25 180 Metal Oxide 5 909125 Electrosil TR4
3BR26 1k Metal Oxide 5 908267 Electrosil TR4
3BR27 180 Metal Oxide 5 209125 Electrosil TR4
3BR28 1k Metal Oxide 5 908267 Electrosii TR4
3BR29 180 Metal Oxide 5 909125 Electrosil TR4
3BR30 1k Metal Oxide 5 908267 Electrosil TR4
3BR31 180 Metal Oxide 5 909125 Electrosi! TR4
3BR32 Tk Metal Oxide 5 908267 Electrosil TR4
3BR33 180 Metal Oxide 5 209125 Electrosil TR4
3BR34 1k Metal Oxide 5 908267 Electrosil TR4
3BR35 680 Metal Oxide 5 208390 Electrosi! TR4
3BR36 4.7k Metal Oxide 5 200989 Electrosil TR4

P
K
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Cét, Tol Racal Part

Ref. Value  Description Rat %  Number Manufacturer
RANGE P.C. BOARD (Cont'd)
Capacitors
F v
3BC1 0.1p Fixed 20 914173 ITT PMC2R/0.1/M100
3BC2 ] Fixed 20 915370 ITT PMC2R/1.0/M100
3BC3 T Fixed 20 20 915370 ITT PMC2R/1.0/M100
3BC4 Tp Fixed 20 915370 ITT PMC2R/1.0/M100
3BCH IV Fixed 20 915370 ITT PMC2R/1.0/M100
3IBCH 0lp Fixed 20 91417 ITT PMC2R/.01/M400
3BC7 0.1y Fixed 20 914173 ITT PMC2R/0.1/M100
3BC8 0.1p Fixed 20 914173 ITT PMC2R/0.1/M100
3BCY 0.1p Fixed 20 914173 ITT PMC2R/0.1/M100
38C10 0.lp Fixed 20 914173 ITT PMC2R/0.1/M100
3BC11 0.1 Fixed 20 914173 ITT PMC2R/0.1/M100
38C12 O0.lp Fixed 20 914173 ITT PMC2R/0. 1/M100
3BC13 0.1lp Fixed 20 914173 ITT PMC2R/0.1/M100
3BC14 O0.1p Fixed 20 914173 ITT PMC2R/0.1/M100
3BC15 O.lp Fixed 20 914173 ITT PMC2R/0.1/M100
3BC16 O0.1p Fixed 20 914173 ITT PMC2R/0. 1/M100
38C17 0.1y Fixed 20 14173 ITT PMC2R/0.1/M100
38C18 O0.1p Fixed 20 914173 ITT PMC2R/0.1/M100
3BC19 0.l Fixed 20 914173 ITT PMC2R/0.1/M100
38C20 O0.1p Fixed 20 914173 ITT PMC2R/0.1/M100
3BC21 0.1p Fixed 20 914173 ITT PMC2R/0.1/M100
38C22 0.lp Fixed 20 914173 ITT PMC2R/0.1/M100
38C23 0.l Fixed 20 914173 ITT PMC2R/0.1/M100
38C24 0.1 Fixed 20 914173 ITT PMC2R/0.1/M100
3BC25 0.l Fixed 20 914173 ITT PMC2R/0.1/M100
Transistors

3BTR1 BFY 51 908753 Muilard

3BTR2 BCY71 211928 Multard

3BTR3 BFX29 915267 Mullard

3BTR4 BC107 911929 Muliard

3BTRS BFY 51 908753 Mullard

3BTRS BCY71 211928 Mullard

3BTR7 BCY71 211928 Muliard

3BTRS BFX29 Q915267 Mullard

3BTR? BC107 911929 Mullard

3BTR10 BCY71 211928 Mullord

3BTR1 BC107 911929 Mullard

3BTRI2 BFYS1 908753 Mullard

3BTR13 BCY71 911928 Mullard
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E’::: Valve  Description Rat T‘;ol R?\Ic:rln::rrf Manufacturer
RANGE P.C. BOARD (Cont'd)
Diodes
3BD1 BZY8BC5V6 012747 Mullerd
38D2 BZY88C5V6 912747 Mullord
3BD3 BZYBBCS5V6 212747 Mullard
38D4 BZYB8C5vé6 912747 Mullord
38D35 BZYB88C5Vvé 12747 Muliord
3BDé | N4002 92114460 ITT
38D7 BZY88C5V6 212747 Mullard
38D8 IN4) 49 914898 Mullord
38D? IN41 49 914898 Mullard
38D10 IN4149 214898 Mullard
3BDI 1N4149 914898 Mullard
38D12 1N4002 9114460 iTT
38D13 1N4002 211440 ITT
38D14 TN4002 211460 ITT
38D15 1N4149 914898 Mullard
38D16 IN4149 914898 Mullerd
38D17 IIN4149 214898 Mullard
38D18 IN4149 214898 Mullard
38D1¢9 IN4149 214898 Mullard
38D20 1N4149 914898 Multard
38D21 I N4002 911460 ITT
38022 IN4149 914898 Mullord
38D23 BZY88C10 N72V7 Mullard
Silicon Controlled Rectifiers (SCR's)
3BSCRt BTX18-100 917837 Mullard
3BSCR2 BTX18-100 917837 Mullard
3BSCR3 BTX18-100 917837 Mullard
3BSCR4 BTX18-100 N7837 Mullard
3BSCRS BTX18-100 917837 Mullard
3BSCRé BTX18-100 917837 Mullard
3BSCR7 BTX18-100 917837 Mvuliard
Plugs
3BPLY 219362 Varicon 8131-032-
410-001
8-10
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Cet. . e Tol Racal Part
Value  Desaiption Rat %  Number Manufacturer

Ref.
TUNE P.C. BOARD (PS59) ED 403642
Resistors
ochm w
3CR1 1k Metal Oxide 908267 Electrosil TR4
3CR2 Tk Metal Oxide 908267 Electrosil TR4

200986 Electrosil TR4
200986 Electrosil TR4
200986 Electrosil TR4

900986 Electrosil TR4
914036 Electrosil TRS
200989 Electrosil TR4
200989 Electrosil TR4
908280 Electrosil TR4

200986 Electrosi! TR4
208490 Electrosil R4
200989 Electrosil TR4
208295 Electrosil TR4
200989 Electrosil TR4

914036 Electrosil 'R5
900986 Electrosil TR4
908267 Electrosil TR4
900989 Electrosil TR4
908248 Electrosil TR4

09121 Electrosil TR4
908391 Electrosil TR4
208391 Electrosil TR4
200989 Elecirosil TR4
200986 Electrosil TR4

908293 Electrosil TR4
908295 Electrosil TR4
908295 Electrosi! R4
908670 Electrosil TR4
200986 Electrosil TR4

208283 Electrosil TR4
908295 Electrosil TR4
900990 Electrosil TR4
908286 Electrosil TR5
208391 Electrosil TR4

3CR3 10k Metal Oxide
3CR4 10k ~  Metal Oxide
3CR5 10k Metal Oxide

3CRS 10k Metal Oxide
3CR7 M Metal Oxide
3CR8 4.7k Metal Oxide
3CR? 4.7k Metal Oxide
3CR10 15k Metal Oxide

3CR11 10k Metal Oxide
3CR12 33 Metal Oxide
3CRI13 4.7k Metal Oxide
3CR14 68k Metal Oxide
3CR15 4.7k Metal Oxide

3CR16 1M Metal Oxide
3CR17 4.7k Metal Oxide
3CR18 1k Metal Oxide
3CR1? 4.7k Metal Oxide
3CR20 330 Metal Oxide

3CR21 150 Metal Oxide
3CR22 47k Metal Oxide
3CR23 47k Metal Oxide
3CR24 4.7k Metal Oxide
3CR25 10k Metal Oxide

3CR26 100k Metal Oxide
3CR27 27k Metal Oxide
3CR28 68k Metal Oxide
3CR29 33 Metal Oxide
3CR30 10k Metal Oxide

3CR31 1.8k Metal Oxide
3CR32 27k Metal Oxide
3CR33 3.9k Metal Oxide
3CR34 120 Metal Oxide
3CR35 47k Metal Oxide

Lty Lhbnbhnohn oG bbby Ly bbb i b
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g:; Value Description Rat T:,J R;E‘:bz:_:” Manufacturer
- TUNE P.C. BOARD (Cont'd)
Resistors (Cont'd)
ohm w
3CR36 470 Metal Oxide 5 900992 Electrosil TR4
3CR37 18k Metal Oxide 5 908272 Electrosil TR4
3CR38 330 Metal Oxide 5 908268 Electrosil TR4
3CR39 18k Metal Oxide 5 908272 Electrosil TR4
3CRAO 1k Meta! Oxide 5 908267 Electrosil TR4
3CR4Y 1k Metal Oxide 5 908267 Electrosi|l TR4
3CR42 27k Metal Oxide 5 908295 Electrosil R4
ACR43 10k Metal Oxide 5 900986 Electrosil R4
3CR44 330 Metal Oxide 5 208268 Electrosil TR4
3CR45 330 Meta! Oxide 5 208268 Electrosil TR4
3CR46 10k Metal Oxide 5 200986 Flectrosil TR4
3CR47 10k Metal Oxide 5 900986 Electrosil TR4
3CR48 1k Metal Oxide 5 908267 Electrosil TR4
Capacitors
3CC E ¥ Fixed v 20 914173 STC PMC2R/0.1/M100
3¢C2 0.1p Fixed 20 4173 STC PMC2R/0.1/M100
3CC3 33 Fixed 63 920534 Mullard 108 18339
accC4 0.1y Fixed 20 914173 STC PMC2R/0.1/M100
3CC5 6.8 Fixed 20 910129 Union Carbide K6R8J355
3CC6 0.1p Fixed 20 914173 $TC PMC2R/0.1/M100
3CC7  0.lp Fixed 20 914173 STC PMC2R/0.1/M100
3CC8  Q.1p Fixed 20 94173 STC PMC2R/0.1/M100
3CC?  O.1p Fixed 20 914173 STC PMC2R/0.1/M100
3CCI0 100¢ Fixed 63 920246 Mullard 108 18101
3CC11 100p Fixed 63 920246 Mullard 108 18101
3CC12 O.lp Fixed 20 914173 STC PMC2R/0.1/M100
3CC13 0.1y Fixed 20 914173 STC PMC2R/0.1/M100
3CC14 100p Fixed 63 920246 Mullard 108 18101
accis 0.p Fixed 20 914173 STC PMC2R/0.1/M100
3CCié6 0.1p Fixed 20 914173 STC PMC2R/0.1/M100
3CC17 0.1 Fixed 20 914173 STC PMC2R/0.1/MI100
3CC18 0.1p Fixed 20 914173 STC PMC2R/0.1/M100
Tronsistors
3CTR1 BFY51 908753 Mullard
3CTR2 BFY 51 908753 Muollard
3CTR3 BC107 911929 Mullard
3CTR4 BC107 911929 Mullord
3CTRS BC107 911929 Mullard

MA . 1004
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E:;" Value Dascription Rat T;:' R:li::bi:" Manufacturer
TUNE P.C. BOARD (Cont'd)
Tronsistors (Cont'd)
3CTRS BCY71 911928 Mullard
3CTR7 BCY71 911928 Muliord
ICTRS BFY 51 908753 Mullard
3CTR? BC107 211929 Mullard
3CTR10 BC107 211929 Mullord
3CTR11 NOT USED
3CTR12 BFY 51 908753 Mullord
3CTR13 BCI07 211929 Muliard
3CTR14 BC107 911929 Mullard
3CTR15 BC107 911929 Moullard
3CTR14 BCY71 211928 Mullord
3CTR17 BCY7) 911928 Mullard
3CTR18 BF X29 915267 Mullard
3CTR1? BC107 911929 Mullard
3CTR20 BCY71 911928 Mullard
3CTR2Y BFX29 915267 Mullard
3CTR22 BFY51 908753 Multord
3CTR23 BFY 51 908753 Mullord
Diodes
3CD1 IN4149 214898 Mullard
3CD2 IN4149 214898 Mullard
3CD3 IN4149 214898 Mullard
3CD4 BZY88CI18 Q15920 Mullard
3CD5 IN4002 211460 Texas
aCDé IN4149 914898 Mullard
3CD7 IN4149 214898 Mullard
3CD8 BZY88C8V2 917622 Mullard
acDe IN4002 911460 Texas
3CD10 IN4)49 214898 Mullaord
3CoN IN4149 214898 Mullard
3CD12 IN4149 214898 Mullard
3CD13 IN4149 914898 Mullard
3COV4 IN4149 14898 Mulliard
3CDI15 NOT USED
3CD16 IN4002 211460 Texas
acmy7? NOT USED
ICDI18 IN4149 914898 Mullard
3CD19 IN4149 214898 Mullard
3CD20 IN4149 914898 Mullard
8-13
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Cect, Tol Racal Part

Ref. Volue  Description Rat %  Number Manufacturer
TUNE P.C. BOARD (Cont'd)
Diodes {(Cont'd)
3CD21 IN4002 911460 Texas
3CD22 IN4149 914898 Mullord
3CD23 BZY88C8V2 917622 Mullord
3CD24 IN4002 911460 Texas
3CD25 IN4149 914898 Mullard
3CD26 BZY88C8V2 917622 Muilard
3CD27 IN4149 914898 Mullard
3CD28 IN4149 914898 Mullord
3CD2¢9 NOT USED
3CD30 BZY88C8V2 : 917622 Mullord
3CD3 IN4149 914898 Mullard
Relays
3CRLA 921505 Leach ER2-2A AlA
3CRLC 921505 Leach ER2-2A AlA
Plugs
3CPLY 919362 Voricon 8131-032-610

-001
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Cet. Tol Racal Part

Ref. Valve Description Rat % Number Manufacturer
SERVO PRE-AMPLIFIER P.C. BOARD (PS108) CC601093
All components are pre-fixed PS108
Resistors
chm w

R1 10k - Metal Oxide 5 00986 Flectrosil TR4

R2 'ISOk Metal Oxide 5 908277 Electrosil TR4

R3 1k Metal Oxide 5 208267 Electrosil TR4

R4 100k Variable 20 216411 Morganite Type 80
R5 100k Metal Oxide 5 208293 Electrosil TR4

Ré 1.2k Metal Oxide 5 916347 Electrosil TRS

R7 220k Metal Oxide 5 206025 Electrosil TRS

R8 220k Meta! Oxide 5 9206025 Electrosil TRS

R? 22k Metal Oxide 5 908249 Electrosil TR4

R10 ™M Metal Oxide 5 211692 Electrosil TR5

R11 tk Metal Oxide 5 908267 Etectrosil TR4

R12 Tk Metal Oxide 5 906031 Electrosil TRS

R13 10 Metal Oxide 5 908471 Etectrosil TR5

R14 1.5k Metal Oxide 5 208294 Electrosil TR4

R15 1k Metal Oxide 5 908267 Electrosil TR4

R16 15k Metal Oxide 5 208280 Electrosil TR4

R17 51 Metal Oxide 5 12757 Electrosil TR4

R18 2.2k Metal Oxide 5 208270 Etectrosil TR4

R19 10k Variable 20 916410 Morganite Type 80
R20 10k Metal Oxide 5 900986 Electrosil TR4

R21 2.2k Metal Oxide 5 208270 Electrosil TR4

R22 1k Metal Oxide 5 908267 Electrosil TR4

R23 5.6k Metal Oxide 5 216348 Electrosil TRé

R24 180 Metal Oxide 5 ?0%9125 Efectrosii TR4

R25 5.6k Metal Oxide 5 916348 Electrosil TRé

R26 100 Metal Oxide 5 208276 Electrosil TR4

R27 100 Metal Oxide 5 908276 Electrosil TR4

R28 100 Metal Oxide 5 908276 Electrosil TR4

R29 100 Metal Oxide 5 082756 Electrosil TR4

R30 100 Metal Oxide 5 200986 Electrosil TR4

Capacitors (Volts)
Cl 0.01p Polyester 250 10 915918 Mullard 344-41103
C2 2.2 Electrolytic 50 20 216359 Plessey 402/8/50043,/002
C3 0.1y Polycarbonate 100 10 915075 Mullord 344-21104
C4 0.47u Polycarbonate 100 10 15172 STC PMA 047M100
G35 0.1 Polycarbonate 100 10 915075 Mullard 344-21104
8-15
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g’:; Volue  Description Rot T;: R;‘:Jﬂ::_” Manufacturer
SERYO PRE-AMPLIFIER P,C. BOARD (Cont'd)
Capacitors {Contd) {Volts)
Cé 0.1 Polycarbonote 100 10 915075 Mullard 344-21104
C7 0.01p  Polyester 250 10 915918 Mullard 344-41103
C8 0.1p Polycarbonate 100 10 915075 Mullard 344-21104
Transistors
TR1 Silicon n-p~n 208753 Mullard BFY 51
TR2 Silicon n-p-n 908753 Mullord BFY 51
TR3 Silicon p-n-p 915497 STC 2N 4033
TR4 Silicon p-n-p 915497 STC 2N 4033
TR5 Silicon n-p-n 915496 STC BSY 56
TRé Silicon p~n-p 915497 STC 2N 4033
Diodes
D1 Zener: 3.3V 400mW 5 912567 Mullard BZY 88 C3V3
D2 Zener 3.3V 400mW 5 Q12567 Mullard BZY 88 C3V3
D3 Silicon 200651 Mullard TN 914
D4 Silicon 200651 Mullard 1N 914
D5 Zener: 6.2V 400mW 5 911682 Mullard BZY 88 CéV2
Dé Zener: 6.2V 400mW 5 911682 Mullard BZY 88 CéV2
D7 Zener: 6.2V 400mW 5 9114682 Mullord BZY 88 CéV2
Integrated Circuits
ICY (on/A) Wideband Amplifier 912160 Fairchild vA 702C
ICY (on/B) Wideband Amplifier 917285 Fairchild uA 702A
Connectors
15-way PCB Connector 916412 Varicon 8129-015-610-001
2
‘\-:‘.\J
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RC:; Value  Description Rat T;l Rl:i‘:lbic:” Manufacturer
FINE TUNE DISCRIMINATOR (MS4498P556) CA603454
Resistors
ohm W
4R 10k 7 5 921426 Electrosil FP7
AR2 10k 7 5 921426 Electrosil FP7
4R3 12k Metal Oxide 5 908274 Electrosi! TR4
4R4 15k Metal Oxide 5 908280 Electrosil TR4
4AR1 18k Metal Oxide 5 908272 Electrosil TR4.
4AR2 39 Metal Oxide 5 906343 Electrosi! TR5
4AR3 39 Metol Oxide 5 906343 Electrosil TR5
4AR4 22k Variable 919816 Plessey MPWT
4ARS5 39 Metal Oxide 5 206343 Electrosil TRS
4AR6 39 Metal Oxide 5 206343 Electrosit TR5
4AR7 18k Metal Oxide 5 908272 Electrosil TR4
4AR8 1k Metal Oxide 5 908267 Electrosil TR4
4AR? 18k Metal Oxide S 908272 Electrosil R4
4AR10 22k Variable 219816 Plessey MPWT
4AR11 39 5 922615 Electrosi| TR8
4AR12 1k Metal Oxide 5 908247 Electrosil TR4
4AR13 18k Metal Oxide 5 208272 Electrosil TR4
4AR14 330 Metal Oxide 5 208153 Electrosil TR5
4AR15 NOT USED
4AR16 1k Variable 216051 Morganite 81E
Capacitors;
F \Y)
AC1 5p Ceramic 4k 17977 Plessey 10
4ACT NOT USED
4AC2 0.1y Fixed 20 914173 ITT PMC2R/0.1/M100
4AC3 0.1p Fixed 20 914173 ITT PMC2R/0.1/M100
4AC4 120p Silver Mico 350 2 902163 . Lemco M5611/1/R/120
4ACS 0.l Fixed 20 914173 ITT PMC2R/0.1/M100
4AC6 0. Fixed 20 914173 ITT PMC2R/0. 1/M100
4AC7  120p Silver Mica 350 2 902163 Lemco M5611/1/R/120
4AAC8 0. Fixed 914173 [TT PMC2R/0.1/M100
4AC? 0.l Fixed 914173 ITT PMC2R/0.1/M100
AACI0O O. W Fixed 914173 ITT PMC2R/0.1/M100
4ACT] O.%  Fixed 914173 ITT PMC2R/0.1/M100
Inductors
411 Coil Assembly BT603391
412 Coil Assembly BT6033%1
4ALT 10pH Choke 922344 Cambion 5560-3640-45-02
4AL2 101H Choke 922364 CAmbion 550-3640-45-02

MA 1004
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RC:;: Value Description Rat Tg}(l) E?::LF:” Manufacturer
FINE TUNE DISCRIMINATOR {Cont'd) -

Diodes

4D IN4149 914898 Mollard

4D2 IN4149 214898 Mullard

4AD1 IN4149 914898 Mullard

4AD2 IN4149 214898 Mullard

4AD3 IN4149 214898 Mullard

4AD4 IN4149 914898 Mullord

4A DS IN4149 214898 Mullard

4AD6 IN4149 914898 Mullord
Switches

45A Toggle,black 921425 Arrow TC38P . Q
Meter

4M1 Meter 50-0-50uA 921424 Turner 125E

8-18
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Cet. Tol Rocal Part

R Volue  Description Rat o Monufacturer
ef. %o Number
CONSTANT-VOLTAGE AMPLIFIER (MS454 & pPS$58) DC603545
Resistors
chm - W
5AR1 3.3k Metal Oxide 5 900991 Electrosil TR4
5AR2 1k Variable 919805 Plessey MPWT
5AR3 1k Metal Oxide 5 208267 Electrosil TR4
5AR4 4.7k Metal Oxide 5 900989 Electrosil TR4
5AR5 2.2k Metal Oxide 5 208270 Electrosil TR4
5AR6 1k Metal Oxide 5 208267 Electrosil TR4
5AR7 4.7k Metal Oxide 5 900989 flectrosil TR4
5AR8 820 Metal Oxide 5 908282 Electrosil TR4
5AR? 10k Metal Oxide 5 900986 Electrosil TR4
S5AR10 1k Metal Oxide 5 908267 Electrosil TR4
5AR11 1.8k Metal Oxide 5 908283 Electrosil TR4
5AR12 1.8k Metal Oxide 5 908283 Electrosil TR4
5AR13 1k Metal Oxide 5 208267 Flectrosil TR4;
5AR14 560 Wirewound 2.5 5 213614 Welwyn W21
5AR15 10 Metal Oxide 5 9128468 Electrosil TR4
5AR16 1k Metal Oxide 5 908267 Electrosil TR4
S5AR17 47 Metal Oxide 5 911930 Electrosil TR4
5AR18 51 Metal Oxide 5 912757 Electrosil TR4
5AR19 51 Metal Oxide 5 912757 Electrosil TR4
5AR20 1.8k Metal Oxide 5 208283 flectrosil TR4
5AR21 1.8k Meta! Oxide 5 908283 Electrosil TR4
5AR22 330 Wirewound 2.5 5 213608 Welwyn W21
5AR23 33 Metal Oxide 5 908690 Electrosil TR4
5AR24 10 Metal Oxide 5 212868 Electrosil TR4
5AR25 330 Metal Oxide 5 208268 Electrosil TR4
5AR26 51 Metal Oxide 5 912757 Electrosil TR4
5AR27 820 Metal Oxide 5 906024 Electrosi! TRS
5AR28 4.7k Metal Oxide 5 200989 Electrosil TR4
5AR29 47 Metal Oxide 5 911930 Electrosi! TR4
5AR30 51 Metal Oxide 5 912757 Electrosil TR4
5AR3Y 120 Metal Oxide 5 906021 Electrosil TR4
5AR32 4.7k Metal Oxide 5 200989 Electrosi! TR4
5AR33 4.7k Metal Oxide 5 200989 Electrosil TR4
5AR34 47k Metal Oxide 5 908391 Electrosil TR4
5AR35 1M Metal Oxide 5 914036 Electrosilt TRS
5AR36 15k  Metal Oxide 5 908280  Electrosi! TRA
5AR37 120 Metal Oxide 5 9046021 Electrosil TRS
5AR38 220k Metal Oxide 5 917454 Electrosil TR4
SAR3? 10k Metal Oxide 5 900986 Electrosil TR4
5AR40 120 Metal Oxide 5 906021 Electrosil TRS

MA 1004



E:;.’ Value  Description Rat T:/LI R;i‘:;:” Manufacturer
CONSTANT-VOLTAGE AMPLIFIER {Cont'd)
Resistors Cont'd)
ohm W
5AR4Y 100k Metal Oxide 5 208293 Electrosil TR4
5AR42 48 Wirewound 2.5 5 213592 Welwyn W21
5AR43 100k Metal Oxide 5 208293 Electrosil TR4
5AR44 47k Metal Oxide 5 208391 Electrosil TR4
5AR45 1k Metal Oxide 5 919805 Electrosil TR4
Coapacitors
F \Y)
5AC) 0.1P Fixed 20 214173 ITT PMC2R/M100
5AC2 ]00p Fixed 20 10 213445 Kemet K100 J20K5
5AC3 .00 Fixed 20 500 915243 Erie 831
5AC4 .00 Fixed 20 500 915243 Erie 831
5ACS 0.l Fixed 20 214173 ITT PMC?R/O. 'I/M'[OO
5ACé 0.1 Fixed 20 14173 ITT PMC2R/0.1/M100
5AC7 0.1 Fixed 20 214173 ITT PMC2R/0.1/M100
5ACS 0. Fixed 20 214173 ITT PMC2R/0.1/M100
SACO  .OW  Fixed *gg 911845  Erie 8317/25V
5AC10 &8p Fixed 10 97737 Erie 831/2200
5ACIl .OM  Fixed 50 9nieds  Erie 831T/25V
SAC12 O. Fixed 20 14173 ITT PMC2R/0.1/M]00
5AC13 O.u Fixed 20 14173 ITT PMC2R/0, 1/M100
5AC14 0.1¢ Fixed 20 914173 ITT PMC2R/0.1/M100
S5AC15 0.1p Fixed 20 914173 ITT PMC2R/0.1/M100
5AC16 0.1y Fixed 20 914173 ITT PMC2R/0.1/M100
5AC17 0O.1p Fixed 20 914173 ITT PMC2R/0.1/M100
5AC18 Q.1¢ Fixed 20 94173 ITT PMC2R/0.1/M100
5AC19 Q.M Fixed 20 2143173 ITT PMC2R/0.1/M100
5AC20 100p Fixed 500 10 917417 Erie 831IN3300
5AC21 470p Fixed 500 10 @17453 Erie 831K 170051
5AC22 0.y Fixed 20 ?14973 ITT PMC2R/0.1/M100
Inductors
5AL1 10uH Choke 922364 Combion 550-3640-45-02
Transformers
5ATI CT&0371)
5AT2 CT603710

MA . 1004
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E:;:' Value Description Rat T;’I R;Z:I‘bz:” Manufacturer

CONSTANT-VOLTAGE AMPLIFIER (Cont'd)

Transistors

5ATRY BC107 ) 211929 Mullard
5ATR2 BC107 911929 Mullard
5ATR3 BC107 211929 Mullard
5ATR4 BYC71 211928 Mullard
5ATRS BFY 51 208753 Mullard
5ATRé BSX61 216632 Mullard
5ATR7 BSXé1 216632 Mullord
5ATRB - BSXé1 916632 Mullard
5ATR? BC107 911929 Mullard
5ATR10 BSXé6! 216632 Muliard
‘:, 5ATR1} BC107 211929 Mullard
5ATR12 BC107 211929 Mullard
5ATR13 BC107 911929 Mullord
5ATR14 BC107 911929 Mullard
5ATR15 BC107 911929 Mullard
5ATR1S BCY71 211928 Mullard
5ATR17 BCY71 211928 Mullord
Diodes
5ADI BZY88C5Vé 912747 Mullard
5AD2 IN4149 214898 Mullard
5AD3 BZY88C12 914310 Mullard
5AD4 NOT USED
5AD5 IN4149 914898 Mullard
5AD6 IN4149 214898 Mullard
{, 5AD7 IN4149 214898 Mullard
5AD8 , BZYB88C4VE 214064 Mullord
5AD10 IN4149 214898 Mullard
5ADN IN4149 214898 Mullard
5AD12 IN4149 914898 Mullard
5ADI13 BZY88C4VE 214064 Mullard
SAD14 BZY88C12 214310 Mullard
5AD15 IN4149 914898 Mullard
5AD16 IN4149 214898 Mullard
SAD17 BZY88C12 214310 Mullard
5AD18 IN4149 214898 Mullard
S5ADI19 IN4002 211440 ITT
5AD20 IN4149 214898 Mullard
5AD21 IN4149 914898 Mullard
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E:ft: Value  Description Rat T:,: R;f:l;::” Manufacturer
CONSTANT-VOLTAGE AMPLIFIER (Cont'd)
ReICIZE
S5ARLA 921505 Leach ER2-2A-ATA
Plugs
5PL1 Coaxial 17970 Transradio BN14/5
5PL2 09729 Cannon DA15P
5PL3 2146489 Cannon DB25P
Sockets
55K1 Coaxial 900061 Transradio BN12/5
Miscellaneous
5AFB) Ferrite bead 907488 Mullord FX1242
5AFB2 Ferrite bead 907488 Mullard FX1242
SAFB3 Ferrite bead 907488 Mulliard FX1242
S5AFB4 Ferrite bead 907488 Mullard FX1242
8-22




Cet.
Ref.

Value  Description

Tol
%

Rat

Racal Part
Number

Manufacturer

R1

6R2
6R3

(. 6C1

6C2
6C3

8D}
6D2
46D3
6D4

6SA
658

6ME]

6181

"TUNE' COIL, MOTOR AND GEARBOX ASSEMBL

Y (MS451) CC603155/A

LOAD COIL, MOTOR AND GEARBOX ASSEMBL

Y (MS451) CC403155/B

NOTE: The 'Tune’ and 'Load' Assemblies are identical except for the

Contacts for IL1 and 1L2.

Resistors
ohm
56 Metal Oxide
10 Metal Oxide
220 Metal Oxide
Copacitors
F
0.1 Fixed
395p  Voriable
1000p Fixed
Diodes
BYX38300
BYX38300
BYX38300
BYX38300
Switches
Micro
Micro
Motor
28V
Terminal Strip

Miscellaneous

Contact for 1L
Contact for [L2

MA 1004

W
5
5
7 10
10

908289
912868
923147

914973
AD603233
915243

910957
210957
910957
910957

907169
907169

219929

901605

CD603603
CD603604

Electrosil TR4
Electrosil TR4
Electrosil FP7

PMC 2R0. 1/M100

Erie H1-K831/K2600

Burgess M1
Burgess M]

Vactric 18P409

Carr 44/77/508/8M
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Cet. Tol Racal Port

Ref. Value  Description Rat %  NBmber Manufacturer
COARSE-TUNE DISCRIMINATOR (PS106) BC600506
Resistors
ohm W

6AR1 560 Metal Oxide 5 909841 Electrosil TR4
6AR2 470 Metal Oxide 5 200992 Electrosil TR4
6AR3 560 Metal Oxide 5 909841 Flectrosil TR4
6AR4 Tk Metal Oxide 5 908267 Electrosil TR4
6ARS 1k Metal Oxide 5 908267 Electrosil TR4
6ARS 47k Metal Oxide 5 908391 Electrosil R4
6AR7 220 Variable 20 916289 Plessey Type GMKOSA
Capacitors
F \
6ACI 4-60pp Variable 375 2146940 Mullard 208-07011
6AC2 0.0y Ceramic Disc 100 -20+80 900067 Erie CD801/K800011
6AC3  220pu  Silver Mica 350 2 902242 Lemco MS119/1/R
6AC4 0.01p  Ceromic Disc 100 -20+80 900067 Frie CDBO1/K800011
6AC5 0.0lp Ceramic Disc 100 -20+480 200067 Erie CD801/K800011
6AC6 0.01y  Ceramic Disc 100 -20+80 900067 Erie CD801/K800011
6AC7 1000pp  Ceramic 350 20 902122 Erie K350081AD/PL107
Trunsformg_l:s_
6AT) Coil Assembly CT600833/8
Diodes
6AD1 Silicon 206673 Mullord IN 916
6AD2 Silicon 206673 Mullard TN 916
6AD3 Silicon 9064673 Mullard TN 9216
6A D4 Silicon 906673 Mullard 1IN 916

8-24
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Cet. Value  Description Rot Tol  Racal Part Manufacturer
Number

@

Ref, %
SWITCHBANK ASSEMBLY CA403351
Capacitors
F \Y
71 0.l Fixed 20 914173 ITT PMC2R/0.1/M100
7C2 0.1lu Fixed 20 914173 ITT PMC2R/0.1/M100
7C3 0.1u Fixed 20 914173 ITT PMC2R/0.1/M100
7C4 0.1u Fixed 20 914173 ITT PMC2R/0.1/M100
7C5 0.1u Fixed 20 914173 ITT PMC2R/0.1/M100
7C6 0.1lu Fixed 20 914173 ITT PMC2R/0.1/M100
7C7 0.1u Fixed 20 914173 ITT PMC2R/0.1/M100
7C8 0.lv Fixed 20 914173 ITT PMC2R/0.1/M100
7C9 0.1u Fixed 20 914173 ITT PMC2R/0.1/M100
Switches
75A Microswitch 219551 Burgess VAT7YR]
758 Microswitch 919551 Burgess V4T7YRI]
75C Microswitch 219551 Burgess V4T7YRI
75D Microswitch 919551 Burgess VAT7YR]
7SE Microswitch 219551 Burgess VAT/YR]
75F Microswitch 919551 Burgess V4T7YR]
758G Microswitch 219551 Burgess V4T7YR1
Termina!l Strip
7781 12-way 922181 Klippon MKL2/12 2413

8-25
MA 1004



RC:;" Value  Description Rat T;: ngli?rlab?r” Manufacturer
SERVO POWER AMPLIFIER (MS265)CC600191
Resistors
ohm W
9R1 L Wirewound 12 5 918486 Welwyn W24
9R2 4,7k Metal Oxide 5 211002 Electrosil TRS
9R3 1.5k Metal Oxide 5 906027 Electrosil TR5
9R4 480 Metal Oxide 5 2083790 Electrosil TR4
9R5 680 Metal Oxide 5 208390 Electrosil TR4
Capacitors
F Y
oCl1 0.1p  Polyester 250 10 915918 Mullard 344-41103
9C2 0.1p  Polycarbonote 100 20 914173 ITT PMC2R/0.1/M100
9C3 0.1p Polycarbonate 100 20 914173 ITT PMC2R/0.1/M100
9C4 0.1p Disc Ceramic 30 906475 Erie 811/T/30V
Transistors
TR Silicon n=p-n 917389 Mullard BSWé6
9TR2 Silicon n-p-n, Power 917289 Westinghouse 2N 3233
9TR3 Silicon p-n~p, Power 917390 Motorola 2N 3635
9TR4 Silicon n-p-n, Power 917289 Waestinghouse 2N 3233
Diodes
9D} Silicon 20065 Mullord 1N 914
9D2 Zener: 1.3V 400mW 5 915493 Mullard BZY 88 C1V3
oD3 Zener: 1.3V 400mW 5 915493 Mullard BZY 88 C1V3
oD4 Silicon 200651 Mullard TN 914
9D5 Zener: 1.3V 400mW 5 915493 Mullard BZY 88 C1V3
906 Zener: 1.3V 400mW 5 915493 Mullard BZY 88 C1V3 .)
Connectors
QPLI 15-way Plug 909729 Cannon DA 15P
9TR1 é-way Terminal Block 915495 Wingrove & Rogers T56-06
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COUNTER READINGS
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APPLICABLE 70 BOTH TUNE' AND LOAD' CONTROLS
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Manual Coarse -Tuning Graph MA.1004

Fig.1




®

.

@

HIGH POWER
RF INPUT

LOW POWER
RF INPUT

1

TUNE

HIGH POWER

. RF QUTPUT

2 LOAD
FINE-TUNE _ _ _ _
—> DISCRIMINATOR
_n_ _8 _2: _8
'RLE ﬁ h H h IRLF
ﬂ_zi Am K.n Kmrc
M é H :
-
v

SERVO SERVO
POWER POWER

N/ WV AMPLIFIER AMPLIFIER

i 1o [iRiF]
N yd
g CONTROL <€
CIRCUITS
A A
[3RLA |
SERVO SERVO
PRE - AMPLIFIER PRE-AMPLIFIER
 Z A
A
IRLA-2
h b .
> L
3RLA-)
—D
4
COARSE - TUNE COARSE - TUNE
DISCRIMINATOR DISCRIMINATOR
~
Cdd
i DETECTOR >
>
e

Simplified Block Diagram MA 1004

LOW - POWER
RF QUTPUT

Fig.2



1w
. FINE TUNE AL
HIGH
IGH POWER N «a@ vy + _ MO POWER

RF INPUT n— SK1 - DISCRIMINAT vy
) e | (R T (T [ [ : ﬂ RE OUTPUT

F 3R1A-? RLE-1 MICROSWITCHES |_ _ _ ﬂhl —
\ ! 7SMMz 20 _ a ’ m 20 @ e _ IRLF:1
s i
- Lt %Z 1033PL2-s %:

1

[
# H.N _ ?; RE; }rn._ xx_.o._
| —l~ e | | rmo—1
1 MO'OR AN — . "
< Jumar switc-es Sy {PART OF JRANGE FCB MOTOR AND
. . — S TRIGGERED THYRISTOR e h IPLI-19 SPLY- 18 sPL2-10 10 GOANIAL _._x._”owm_mnxnw
3 d e CIRCUITS * o sros an w.mww.-m;ﬁ n.u-u .._
+Iv s » )1 Lt

LS
- tune &) «
3

.

LINET @ © JLINEL

R ==

0Ad (817 T —
+,|~ wvt bl ~1-48 LINEZ UINEY o
3

| w0 s +¥: -12 + W, /
P21t - . <
— - - SPL3-1T 3 . . FART ] - ——
i Jpii2 _1.._ 10 ~ ﬂ:u; w27 —t—42 2-25 28-3! SWIICH 35C {PARTOF) Cva CUFIN YR
: 0170CE ’t roa| $IP20 8 17926 ° © 5310 L oeg ) rovdE
] CORKENT | TRITRG | FOWER _ Y g1 16175 Mz g 478 mg.:.now LN @ 011008 A1 R
£ ! V2 SurPLY ~30v R s FAULT OUTPYT TRI-TAL | CURRENY \ .F
| ._wpx"mx wier]  Lmir PR
| AveL DETECTON
(L0AD) :
e PLI
SERVD LIMIT .

\ 10V — PLY-13 INDICATOR
{PAR” OF
CURAENT biruns 358" | Mamant RANGE |, jcomaor w.a WLz wu?
it SELECTION UNT 2
CONTROL _vbm

1A1 JlE T0L2-71 5PLY20 SPLI12 10V SUPPLY

£ ARTH FROM - WANGAL CINE SELECTION TO LINE RELAYS

CONIACTON o - nC,ﬂnl-
> Limi

CONTROL

|
e | SRR iR .!_.F._wﬁx ' 'S S $YY " ; SERVOS OFF o\ 675412 @Ezu ’
t CETECTOR ke | ! : auvto © 1230
| 3 SWitCH 154 pLo ] SaR3¢
. PLY-9 b
: | I Sl . o
u ¥sc2

o B ;

b hgissg : ! n - - - bt
- LT F P .
COARSE - 1UNE | WLt r—~» (BABFLIT) 18 (PARI © _m“v TUNE PCB = Y

TRIGGER PULSE

NLIALE 1] CIUNE PST08) 15 4~ e (ke T8 1 R22.C01R9, ' J cate | | oeia GAIF » A
s IR > e . CLBUEACTY R _‘ DE LAY 1STREICHER ™ ) "
T ” — T e T e TS T e e H - —— — & Gant T Tha " te = ” _
ltraRy Or ) C VA @ it | ="
_ L‘ F e #tetuack # _ e Vumlo surecy vy GATE | [O€taY GAte [T PULSE 1 Ao e_ I I_
PRE - AMPLIFICR N rn WL ol Yo h: L A [Ny "e R27C00 A1 1RE,1RY t. ke mie| HoenematonlEE, FEEDBACK PRE-AMPLIFIER
' a_g «521 H| “t —l:GZ_ rI*II. ‘“Qrﬁs_ 41! 4 e ' ne =y AL 'ﬁﬁ— [« S¥ 3} ﬂWﬂ YRY Fl’ 4 Thil 'R12 _ ™ J BAIN @-@
= % Wit COMTHOL | Lome 4 1, . JEE N - —_ LA T | wpL2es SELECTION}
| \ Jﬂ.mlzl :.:: oF ) @ 2 Jiumk ' _ T ;.:: CF | RANGE PCB . A I “nciavs
. 0 S : phabaiiiy —ENT
o T oo at) L R ANR'L) OF Lav A1 S5 1 > _ TUNE @- fPART OF ] CVa @.IJ [irant OF 1 TUNE PCB @ | Loty L
~ —— i .
_ : _ 3_8: ®@ TPART GF 1 CVA 1 bs .- 31 nasl N —
| SER¢ *Tlll\b\fv H = _ 40 v } ] :1— OO 2 g * 7 extennal
POWER | 130V - 10) S, ] ], READY READY
71 G P g | Gare mg gL ) $aR)7 TARLD
_ . ] SureLY u. 4+ “ ol _ > e L o INDICATOR T tm 11022 AR e . ,

EXTTRNAL SERVOS

=== . _II e —————— e 2> n,wr F-1? PL) e r ;uJ aEaDy
—e—— _ _« ; (_ GATE Uw%lv outsut

——— 1o | ||_
IRLA]

OFT INPY? | . .
5 J . READY Ca'E te——
o 3RLA ! ———_—— . 78 = S
.l».vllv.ll[ , [ METD "\..IF —— mr | gl e N2
. _ P i, - ~J | GATE PT. ——
‘ | TOR

3543 + . | s R H
’ @& ® —— Hll B LR Wl —_ SPLE-) 430V 10 LINE SWITCHING

LA

” u_u.._lm | +3v URIT (IN MANUAL CONCITION) —l o %n

H MAN. AL LINE SWITCMING COARSE - TUNE

A _.| Cre e : : ! o :m.:__ﬂ.:o... a_mo.._x_zzo:
-t
H & L.l v . — e
ONSTART voLTace] 114 I
LOW - POWER - \xi [ AMELIFIER i
RE INFUT 4 TR1 TRY 1RE i .
{FROM CRIVE UNIT; i __. rmx!ﬂb.. P m_ | - — - —_——
RLA-2 il i
LoSN— I e e 4o Nl - L LOW POWER RF OUTPUY
. RF LETECTGR P15 PLE- R | {TO LINEAR AMPLIFIER)
RIS TRI6.TA T
(PART OF ) v @ !

ooy . Functional Diagram : MA 1004 F MU Fig. 3



o © o
o 0 @
TUKE . LOAD
o I
°L2 © ()
@ @ @
1 2 ? Ommn.u._vEO DISCRIMINATOR BALANCE _O @
® @ u_x_"ﬂlv_ ”H _..OJ__@.:_
o.m . v °© @ @ o
e ®____
e @ @
L3 LR IS

P}
1P|
nP3}
{ILPL)
(o]

[+
z

1

@ m_._.vuw: STATE @ i
SERVO DISCRIMINATOR UNIT
@ @ Tune |Reanv S0 @ @ CAGONLSE
| GREENHAMBERIIAMBER} RED) @ .
Q o O ne 3 2

o o 8¢
@ I L N S @ 2 ° imid
s —. e \m~ Lingl- @ 158

(15A}
{1sel

s O = = o @ @ tune req
@ @ @ @ 7 @ @\ o
- . _ 1_.
o
“ 54 == —_— FIXED 5PL3 consIAN-va
- @

o (EN—

= 5 — -

YIEW WITH FRONT PANEL LOWERED

Layout: Front and Sub-front Panels MA.1004 [




\

=8 e

& )e

@ | cutrur MoNITOR

° ©
®) TSK?
LOAD [:l o
o © o RF OUTFUT ¢y
o] 0
o) o]
[#)

S S ©

CONTROL UNIY
DAGDIL2?

@
o [+]
o © o
o o
TUME
O
DO o]
O
1 DISCRIMINAIOR BAL ANCE
- __ T
(S ST o1 N
- -d
0~0 - @
o ®
@@ 9
o &1 LIS PP
o o
DISCRIMINATOR UNIT
CABDILSL é
? lined— &
D o fing 3
_(3'—_"'—_":0_"‘-—_?‘ 31?‘" BTC:Z I!MI:
7oy (6 ling|= %
& ®o] ©6 "
1 1

CONSTANT - ¥OLYAGE

0 d
@
@
@

r

SPLZFIXED)

y - FIXED 5P.]
d FREE 1SK§ AMPLIFIER (CYA)
; m PLY [FIXED)
|
1PLY
pre -
===

4.1004

VIEW WITH FRONT PANEL LOWERED

Fig.4




Fig.5

FRONT VIEW

I\llnlll||||||.|||.l”” L I T o o - oo o TTTT e e WA T wu lllllllllllllllllllllllllllllll Iﬂ -\ _
| B lo o ™ | o' S(EE & o m
@ | Os “ = [
O] o] o) ] = " ® . m — \Y u i
@l (o o = a |
P | Os s | S(ED| ® I
i@ (oo m i
g S0 1.
[ = unnﬂuluu prgmjegfigiogl plysipuiputp gty SRl -t - gl _

N

Layout : Power Supply Unit (MS448)




R8_ =tn ” 29
e :
53 T AR\ 3 pe A

_RI0~_ RIS 4
® >
wn
NG
o >
oo R1I C4—  RIB
3 7 Nz R19 R27
7 27N SN
j 2N 1 R25
O /R94\ - AN AL
N UNT et .
N R7\'° E’l &
= , “Ré \'*O A N
Y/ 7N T % &
| 75 \
= o 77N\ ~D4—

Layout:

LI Power Supply Unit PC Board (PS57) Fig.6
c]




-~

m. OH3043

0C803514

['ssuelx |1

S
&
) [ REAT SINK
"4 M TR
.vooﬁs _ ' pL
—p-p . ol
s 113 _I
—_—— _
~ i &1 +30V 1-5A
© ) STABILIZED
|
e K1
6 ™
L.
1-2K 12K Tas
-
N‘ c3 .
He
18
R13 R17 cs R20 R22
10K 1-2K —4 2:2K 330
o1 0-01
1
LINE ™~ .
TR6 i | R23
R P 1 22K
R24
c?
D3 Ho.c_ 2-2K
1 . L, 1
01
00 22K
RS
1R? i R26
1 22K
NEUTRAL 02 .
e
3 Y4 R18 R21 R27
EART H asp—J 10K 22K 22K 330
s
SUPPLY ‘ON | "\ -
LAMP | 19 — RIS R19 10
n 680 22K 25
] H sK2
) $ P2
Mwi ] i PLI
) |
7 i 30V 200mA
A o ¢ I STABILIZED
]
L) |
Y
o,
g _
3 — HEAT SINK
&r4
N

Circuit : Power Supply Unit (MS448 & PS57)




©

L] [+
L1
KQ:
R2
l

SCRAP VIEW IN DIRECTION OF ARROW ‘A’

MOTHERBOARD (PWIT8)SEE FIG.9

3t APz

o 0 .
O 175-2'
161751 g 75
ur;-fm‘ ’
e “12-30
line &- g
line 3
O ©° 0 .4
L

2% 2511
-y )

i
|
|
|
)
|
! |
o
| |
| II I: [
) alx [ I 1
| | | I1 |
} | I| |‘ 1
[+) | I | :‘, JO
! I || ) I
| | Ml !
| | l| I [
| ! L) !
* ! o :
: o | )
[ ~ A | |
| : Lo '
Iy !
°l @ | L 1% 0 o 0, |o
| 1! [ T |
i@ | | | -~ oy |
e
TOP YIEW
SA
O MANUAL
ranges{MHz}

| RaNGE PC BaARD tPs60) ()
ISEE FIG.1I

| e P BOARD(PS59) (30)
{SEE FiG.13)

line1— % ———1 LDAD SERVO PRE-AMPLIFIER
? (? tne reaty PC BOARD (P5108)
[SEE F#5.15}
\ X <
SKI 5K2 SB 5C TUNE SERVD PRE-AMPLIFIER PC BOARD {P5 108)(SEE FIG.15}
FRONT VIEW

Layout: Control Unit Fig.8



O
S S
- IO
S, S
- ao - {3} ID
ap - g% ~=} ap
J | |
C e ] O

Layout : Motherboard (PW178)

Fig 9



1] 9]3nsst

TTY€0920] £90E HOM

12119

}

(0G7SW) Hun 1013U0)

Sy v
F 3
v’

)CSTIXS

14 |2

1-0
9

6ABALAIASATAEAIA IA

L

4

NN

et =2l

"wh
80ISd

¥3I411dWV-38d OA¥3S 3INNL

240
So0Ad3S|
ot 141
Ozl
§2-02
% z3m3
¥
Y I
-—z(‘)n—ul- .
-0
)

1 AN

o
1€-5-

¥S HIOLIMS
IS HOLIMS

0t-Zl o
0-y--€

Z-5-LO

e b

e

ot

80ISd

T

¥31dINdNVY -34d 0A¥3S QYOI

———— () w— —

()

QYVOBHIHION

Jom O Qi Qe ) omsmamm +

\ 64

N

OCJ Lifot]si] nf et

(4 49
5‘/
Ivs
6‘0

ivs

e s ks e b

Lm&m»-—.

é

0Z]

Y

‘83d 3NNL

as

EL DT

&

(o1
AQV3Y

N
)

44y, B

d |m
1]

n

ﬁ ﬁ)-—(
§y] 6z} ez Lz| 9z[ sjrz|czizzl X
ta
1]

$3

Ly[eyj{oe

ﬁLTL'O-“_-‘s-‘ =) =0 -L- >—<\—o-

Y -

7}”

ZEf LEf T

:

]

L )= L-— ) =0 =

r¢] €€

HA
3]

S]] E

A g

3

‘80d JONVY

—

2 T
(]

N4

089

o

'

[_|_

Zige

-

o

[t ]
4

vi




0

PLI1

N
JR1 TR2 =28 = .
R4 TR6 n
v O 3’ S &8 U
Se—, 17QIIY
ct —— > O —
TR
_ D1 T AN B g R .
Ri RRQ.—./”O\ 8 +
R —— Rig ° RI3 D22
3
~N .~ +t D4 D23
O+ c3 RIS Ri9
D6

N RI0 & o T R20
++ N yR12 of a o 13 —c2H
+ v 'S} / \
o= 7 N D7
A 0 D15 +
+ N ../ + — <
R237 D17 + CSR2 R21
® O D16 +
(aYe) CSR | Cl13 e R22
6 nnm N r24a — CI
R34 o 14
R33 8- 5 —
— C21 CSR1
c22 — ‘R26
—_— 20 e —C15
C23 —
R31 +D18 CSR5 CSR4 e
R32 PS60
c16” EA 603643
CSR7 €8 =™ o3 e CI7
D4+ + D20
D21+ ~
D19+ 29”7 Rad” rR28”

[ wow 3043 | 06035
[ ] ]

Layout: Range PC Board (PS60)

Fig. 11




1A (112 s
3
$ $ $
-~ [N ~
* ..40 /p4 1€k p% & N 2
$ o & 3 & 5 & F $ g &
y O O A @
“ o8 hmm\ S & & & 3 & < & & @ N~ & “ v
NG s¢ ST F & s e K A $ 8 & F ¢ S
L5 & Q@ [ QO v O & &
S %4& & &L & e ~ & ~ <o #0 < < QL Prd N & o
&S e& & &F & &k & N S N & NI RS K v K3 & S o <
3 - n..v.r oS &Qﬁs o S0 ~ *O nvﬁ ﬁo » PrOiC € .Vo Mb... Q ~ ~ ~ ~
ol g SE &P o ¢ o < ; @ 8 O & < S g & @ 0 @
Lo o AV oF N oo N \ > \Y N \) g > N N N 2
a & % < S8 o o N © ) & N 3 ) & © g RS o 3 3 3 3
¢ & La P8 &Y LSO, ~ S - & - £ N S o> o < S 3 S
— VU P e mc—ccm e - ——f---R--Y----F - Jo - -- | RGUROU NI I $----- O R R — §------ b---o-p— ——
(Y] 'wa _Tu. .-na 27 % 16 J18 [25 23 1 ._s. 22 20 .am 8 2 s 3 12 1 10 9 e
TR12 )
.H H RS 28 o2 Aon 0% A ovw D21 .._l
c2 =C 680 e C24
1.0 4 -01 . %o: { Ho._
R1 |]r3 D
— sokffim| 02 @@ TR10 A% DH— ﬂo.
RS R1B )
i | B
gy W | R
x:} AL ov? 020
. /TR +—HH
m—C25 n bk i M 018 B}
HS 47K TR3 TRY @@ LA
R1S RIS R20 R21 R23 R28 R27 ﬁ R29 R31 R33
68K 56K 180 F ::o 180 180 180 180 180 180
RS Tee @
56 022\ 01 CSR1 ﬁ CSR2 D«U CSRI #U omz.@ CSRS nmao@ CSR? MU
S 4 —
o1 RN —{~]
R¢ R36 01 R22 “— “__.2 R26 R26 :»3 R32 R34
56 l—l LK KL 1K 1K 1K 1K 1K 1K
-] e = 019 o wlm 12 e 13 -1 Fn,u wds C16 c17 == 18 c19 == C20 c2 w22 =l 023
TR R9 40K m.o @@ 0 = mw @@ o7 7 -0 I..w..._, be gt ¥ s b 01 -0 01 01 " 01 04 041 0 0-1 "™ o
470K TRé 61
R2
1K Hﬁ
_ _ ~S
) ) ) . ) . ) . - - B - - - - B PL1
bu.
<

O a— Circuit : Range P.C. Board (PS60) Fig.12




& R TRI8
o™
mOouo AP\ L DN _Razl TRI9 TR20 TR22  TR23
+ ““R39~ R4 ~R38N O Q
\R45~” | \R36” “N\R37”7
1 ~p287 \pas~ ~~R43~
12l T\ ! ~R44~
=11 N “ + ~
1 411 S a3 | C177 “R48~”
" _ | "K 7/ 7\ X c14 ~C18”
13 bo~y | RS RI9
“ x| | e T _Q_ @ 7N EA603640/PS59
I 1 2= N ~RI3-R297 39
I _R9 DA ~Ri5~ "7k -
N D34 ~Ri5~ LK R34
| RO TR ~pisr T ~D8 \_,.. n/
| R5~O 34 R4 _ARIb~ ~R32
_ RIS TRE T+ N5 RI7~
[

/ +.pus N
I~ —
< +._D2N Om
24

K
Y
O
/

~p1~
_ ~RA ....m“ﬂwh ““R18~ O m X PN o.,m
_ s TODI07  ~RI2N Rz
“ o P L Qe
D5 =
| R I JRT #CN 1T oG Na/ ®
i ZRI \nw/ + + D9 I_uno\+ mm
" .~_..~_. RO _raa R T mo 77
Dl B
r A\ A R22~ DI
a TR12 D20~ +TR9 ~ ¥
— \Umﬂ.....+l..xmm\ +
+,D25¢ / /ANT 2 O 7R28
s 5§ PP~ 4 Tlnnoh._su\ <l
K
ST Y o=
. /no\ +
| | | .. 2D
LK RIC RLA LK TR14 c1o

o et [ osct Layout: Tune PC Board (PS59) Fig. 13




A
Sor
~ & @ .%. &
&S S S5 o8
a & £ &L S
wad &F $& X3 a
0&%»@ PO? e ..m_“w .Q
LY (S0 e - %
- - . _— - - 1
’ ’ _ 23 16 20 _8 19
. (39)
+30V H.I
430V
13 430V
e ' 27K +30V 130V 130V
I BLA o
R47
R2) 10K
130V
150 TR2Y sl 10
! 430V LI
SERVO
LUl - BLS X p2s PRE -
2 AMPLIFIERS
mq: X ) D30
47K Dis R4S
R3 RS Re []r10 D13 yoz0 R29 +30V LK1 D28 130
. 10K | {10k e sk | bt
Bt D12
o1 TR3 TR bl RS g
I R9 R24
Bt - C8 4K
TUNE | TR1 0z LY T T o1
SERVO ) r&il Bt
PRE- e D10
AMPLIFIER A\
OUTPUT R? R R [R12 % )os R14 4
™ 1K 106 | 133 68K R18 RS
LOAD . ﬁ K 1R13
seivo - Les ~
R TSTe L
+ -
ris[1 Rrz0
RS 47K 330
10K
-30v one
-30v
L3, 15| 10
~30V ¢ Y- WMEZM<|O
ST 1 AMPLIFIERS
o.._ L R33 c16
39K 01 _
RLAI RLCH RLAZ \ RLC2 =
Len
= -3o0v H.o._
_l...||! 2% 82 _ Bl _.__gu g0 ) 264273 28 N 7 WNI.|—:
& 3 PIN PIN PIN PIN PIN PIN 7 a a x> £
SeS A “w n 9 “ N 9 3§ T & S
P LCRED J 3 d iy ST v &
X A TS v ¥ SO ~ <
N ST @ Y Ry sF & ©
od o~ g $ew Se¥ NP §
YA 9 DGL Sk o0F & N
S& 3 A A S
@ N3 Q@
» < ¥ ¥
AO &4 ~4
& &

[wor 3043 {Dceo3ss0

hetvele TT2BR] Circuit : Tune P.C. Board ( PS59) Fig.14




- a0 e 5
VJ ¢ g ' { " n M 15
m o oC7 .
w L l o \ﬁfl /
=~ ~RI0~ 3=
> MO~ e /1 =
w - Rié ~ - = Exz R24 uﬂ” " R27
m R17 - _NOI 2:2k 180 E 100
u% 3 “Em” Om e w_»ll + . ;
~R22«, +\U“wl ¢ \UV/;—- J TR3 TRS RS
* R2 - Ubl VN \Vﬂl
o RLN = + D6 o TR2 LN
”Nw/ N / ’ + - NON-INVERTING INPUT sama T P |®| .ll.mm.l . TR6
— 5 ON-INVE v — it
o ” ~ _ ‘01 V/ \A
2 w m m “ \EN/ INVERTING INPUT Lo H &2 M
— = | | >3 =5 - %” Ik I_m_u, Oes (e (e
=y m m / / H qm ¢
»C8y = ~ MJD 047
() w
~R24 \ / / ._.
~R26~ .
mh u 3 ~RlIw_ +
‘ - \ - U.m,.—-
rv ~R27 “O \N-&, re R20
\”N&, \”@/ 12K Gsx
~R20~ L.
M SEN | S \—NMI CURRENT LIMIT mmt ndﬁo._
o Ps108 ) . . . : '
o PN 1 = _m.?zmﬁ:zo weur NOTE! ALL COMPONENTS ARE PREFIXED PS108 %ww%
_ “ PIN £ = V(CONNECTED T0 CASE) £
2 s PIN 5 = LEAD COMPENSATION
PIN 6 = LAG COMPENSATION
3 5 PIN 7 = OUTPUT
0 PIN 8 = v+
Fo2
PCL2255 SHT.3 |- CC 801093
1 LAYOUT 0| CIRCUIT

[wor 303 Circuit and Layout: Servo Pre-Amplifier PC Board (PS108)




VOLTAGE ACROSS 4AC4

RESULTANT 1 T
N \\ ‘ /RESULTAN 2
N ,/
\\ ,’
\ 7
\ 7’
LN F4
LNV 4
VOLTAGE = L 4 = VOLTAGE,
ACROSS ACROSS
LAR2/R3 4ARS/R6

(A} INPUT IMPEDANCE RESISTIVE

RESULTANT 2
4

VOLTAGE ACROSS 4AC4 ,/

RESULTANT 1 / VOLTAGE

ACROSS
4LARS5/R6

VOLTAGE
ACROSS
LAR2/R3

(B8) INPUT IMPEDANCE REACTIVE

Phase Discriminator

WOH3043 Vector Diagrams: MA. 1004

Fig. 16



FRONT

REAR

0]
RF INFUT  DISCRIMINATOR BALANCE
O O - - lune SA
5K1 Q) METER o} oft
o O L= - lond |, { pa——
,'o-\ fmy D1——
L M. n—"h
e
@ ® @ e
! LI
O em norp O
e
(Prn
P31 Pi
FI P
o) e T 1 0
i
[ 0o & A\ o |
\P_C. BOARD (PS5 56}
|SEE FIG.1B] @

Layout: Fine-Tune Discriminator (MS 449) Fig.17



Fig.18

12 I ca603631 9 10
PS56 r
+\Uh/ /”._._\ /NM\ \wm/ am
S C R
\hm/ N O NC4” /UM\ + MW
_RB~_ RIO RI6 Npia— ¢ R4 ® 25
om
;14 SN\ N2 £
:rO\ U o 4+ .~D5~ U /ﬁm\ m
noo SN “Rb~,7 AR )
\_-w/ \—ﬁw/ \ﬁw/ o -3 PNy -
6
c9

WOH 3043 | DDS0D3ENI

El

®
o
O



12 b cA603631 9 10
PS56
+\UA./ /_ﬂ._._\ /_NM\ \_N.m/
7 RO
~RIN e y, SD1— +
~C8N & O N4 Npoo
R8_ RIO & RI6 ~gia— , R4
\c2”
;s 74 \MM/ N2
“ U nﬂ + Do 9 Nc5”
n M \_uol+\ P
e s A R Ry
6
c9
2 TN 3 4 7 ~L]— 5

Fig.18

Layout: Fine-Tune Discriminator
PC Board {PS56)

WOH 3041 [ DDE03533

3




it

HIGH
-POWER SKI

PHASE AMPLITUDE

RF INPUT }_j;

T

L1

YYYYY

R2
10K

WOH 3043 1CC603454

1SSUE[ F[Y

RT
18K

S

[ u
c3 0uh

tuNe § toap

RL
15K

R3
1K 4Dt D2
¥

Circuit :Fine-Tune Discriminator(MS449 & PS56)

Fig.19



5K1

ecoo (D
O
°0

L

QO eooo oo
-
O

PC BOARD(PS58) SEE FIG.- 1

Layout: Constant Voltage Amplifier(CVA)(MS454)

Fig. 20



u

+ + 9 20 4 21 BD3
5\ 0\&1\4\3\2\& \ R? / [ TR2 —RA
e 58583888 § O/ /7 /788 Q
17 \ /._V \ \ R/ / ] = m / / el 2
~DI5 % /7
16 ~~Rp3}— + /C18 m / / / A Nwh....“ 3
15 “D16” .”. R39< 70/4/ N “SR12~ !m_w_ 4+ 4
14 /U._N\ MmO m O BR BK «~ 7 +
+\Um_/ & ol M & ~pg~— v
13 R32” / /7 A% Nl =
2 \p33” _mO 4 224 " » S3 O 5
~pas”
, . Qﬁ - /| TRi6 "R44”™ 1Rry7
\ //Qo . w2 W S - O/fn\ 6
3% SUN S R OR W R38BT\
/ / R17 S 0O o
o, cd c /4y, A R ¢/
10 v ]=92 § +
o D =) ~N V4
+ ,+8 B + Q
TR6 s B B
NR3” c TR7 . TR8 TRIO +
a—.w 7\ 8\ W OR p E p E 2d
/788 RNAR 2 Jra2 G SRR
¢ 2 ARI9 ~R26” \ § u_./ 7
TRI _RI0_ N RLA 9
O II_~0\ Q 12 2 26
TR3 TR4 7
NR77 BK R~

Layout: CVA PC Board (PS58)

Fig. 21



. o &
AN X &
3 &8 & SIE &
OGN D) - ~ ol v o
D N3 I ~ Yy
S N M £ pPLa —_— P
PL2—-f — PLzf- — - Lpiaf © riaf eL2f --ab#4 PL2 PLarJ--
8f w 18 o 15 1
z 5 Z3zw
1 2 ale wyRs 3
i | N-lum ~
R . - - - —d - . - oy L __ 4 - - - —_—2 - -
_ 2 0 7 T1e |16 15 ga 3

R31 R&2
| : oo

RLA +30V
D2 2
- 2 +30v +30V QH +30v
-—i - +30V _
! 7 RF /0 RELAY o o
|20 | 560 <
— &
L — R3] mu[] R3e
. 47K & 15K
"y ) R20
' 820 . R12
\ 03 TRI3 oz R38
READY LAMP FROM ' 14 2 R . D10 Yok
‘ CONTROL UNIT ™ = fJ TR2 ¥ —
J
c22 R45
0-1 mym 1K
PL2
EARTH FROM l_..u. 1
coNTACTOR
LINE 2 min—

]
LINE 3 el o

+30V SWITCHED +||.~ A [ 15l
13 r —O1

MANUAL o] = 01 R37 10l T
+30V UNSTABILIZED mim ' —— I
-2 2 _ T Reo [ | [ LAMP
COARSE TUNE INITIATE — ._\ Re0 20!’ 7,
] 18 , TI0 ] |
SERVOS OFF mjm- i L3
. 2, 77
.H. _: i 26} T ...__ am
@ " a“ RF 10 COARSE TUNE
DISCRIMINATORS
RI? _ @ R29 ci6 Do b
87 " 47 0 25! 1
Tt _ 1 o T
Fary| FB2; Hﬁo ““M Hn: mnu- 105" !
TRe AN\E [ H.S /ATRS @Qs
[ R L-n- a2 n;.H- ) /
@ T |
R18 R19 R26 R30
’ St 51 5 81 430V
) o o12 :
~ i R24
LS
0 ke C17
. H 0-1 c20
100p
oe X
a.bﬂmnﬁov_.u
' 7 RF 3¢

-30v

. . . — . .
S5
»”

po-—4-5 A 4% :TN.F.. E?.Tu- raf2
; N

WOHI0LI |DCBOISAS

i£suelo [ ] Circuit: Constant Voltage Amplifier (CVA)(MS454 & PS58) Fig.22




c x \ SPRING CONTACT
R1
W\ Y
]

- ——-
i

dh ot ohe

VIEW ON ARROW'X'
)

\

L1 (TUNE)
1L2 (LOAD)
TOP VIEW

i e eoDe|te #
........ 0@
haty | UL | UL
. no | -

O ME! (O «c2 u:

iz - A __\_,_ i

..... I

e [ LE P g D)

P 80ARD(PS106) (BA) (SEE FI6.25)

SIDE VIEW

Layout: Coil,Motor and Gearbox(MS451) Fig.23




11 OR 1L2 (REF. ONLY, SEE FIG. 31}

WOH 3043

CC603155

15SuE [ o[

Circuit : Motor and Gearbox(MS451)

c2
395p
2
INPUT 1 —E
FREQUENCY
DISCRIMINATOR £
PS5106
INPUT 3 |G
R c
56 ol,l,
ME1
)\t
\J
D2
| w1
| %a
01
]ca x .
1000p 2 |3
Y-
R2 sar o [v
10 HF MICRO —b
SWITCH 2. |
N F 3°'Ro
LF. MIC
switch |
e 5
INPUT CURRENT_DC
FROM LIMIT  OuTPUT
SERVO RETURN
POWER AMP
NOTE - MOTOR TERMINALS

VIEWED FROM REAR

RF
INPUT

81

Fig.24



D2 O
O +N 2

Llcd  =C7= /
€37 NR6~ R4

R7 3 D1~ Lcgd
E / B “NR3—

2 W 1
PS106/AA600506

PCL2241 SHT
Ll ] LAYOUT
v§e
Ise
v .
A
‘9_\7(}'\«
—P——
; .
R3 Ef 04
S| ¢ 1] Pt
560 01

R i “
: 560
, —
s wiT N
R? AzAD o C8 []
RF INPUT o'—B"—i 220 - 01 1K

I BK c3

~
BT
oNn
~
~
o
-
hos 3
. -3
(=]
o

COARSE TUNE

Eo ! ! | 111 ! ! OuUTPUT
| J_ -l- -001
l = Lt 02 ¢s RS RE

01 1K 47K
c2 D3 T
11 )\ ¢ ]

NOTE: ALL COMPONENTS ARE PREFIXED PS106

~
]
~0
v
oD
o
<
b

PS106

BC 600506
! CIRCUIT

& Circuit and Layout: .
Coarse Tune Discriminator PC Board (PS106) Fig.25




I

| I
_TT
SE=
-

181

N

11

- £ "

s—| O

ct—|

Ofo

S6 SE 5S¢ S5A o —

et

VIEW WITH TERMINAL BLOCK
AND CAPACITORS REMOVED

Layout : Switchbank Assembly

Fig.26



e Jo s Qoo | Jo

56
' “2

"

J;m ;]:n.. ’Im I,,., I,.,

— 4 2 43 &¢ &5 J_,‘ U 6‘ Ho0 n 0!2 -
WOH 3043 [BCEOII5I 4 . . .
ISSUEJBT 1 Circuit : Switchbank Assembly

Fig.27




.,,
W/

8

4 ~Cln +

D2\
5/"‘/ T
= N2~

D

o D4
NN 9

1\ 5

3 Nps/

7

PS201/AA 600185
O

"’ FCL2201 SHT 2

al LAYOUT i
FLI
pug . & B*EARTH
INPUT sy l CZ.l. |
— = :
wOTOR RETURMN ™| o 30V
R :
1812 .,__.l'_ﬂw
|
R2 )
18173 i
NEGATIVE \ 1 ) !
CJRRENI TRIP !
I
R4 !
CURRENT LIMIT —{__" 14 )
£
)
. )
TBVE 2!
'WESESCK{ O——imjmm MOTOR O/P

POSITIVE
CURRENT TRIP

SERVO RUNNING mms

NOTE -
5. ALL COMPONENTS ARE PREFIXED §.

-
BLBEODS @ g

2] CIRCUIT

O Circuit and Layout:
Servo Power Amplifier (MS265 and PS201) Fig.28




FEIXED 8181 FIXED 618!
LFREE 171851 FREE 1152
» L) 3
[=] o
TUKING,
SERVO ™
MOTOR
AND
GEARBOX LDADING SERVO
® I | 1" MOTOR AND GEARBOX
Q Qi’/
1 X
[ ] -]
i |
8 D
) ‘ I o
‘ 1w 2 ‘ IF)
i {TUNE) ! . [LOAD)
POWER SUPPLY
UNIT i
1 ® A
[, ] [ " o SCRAP VIEW IN DIR_E_CI]ON
= pm =y pin o -‘ OF ARROW A
[} L] .}
—
uuu
] O d oL Ji

TUNING COUNTER AND ADAPTOR IN CLIP IXED 2PLt LOADING COUNTER AND
ORIVE ASSEMBLY\ fﬁEE 15K ORJVE ASSEMBLY
E AT, o o / g
[#]
O O O
®
(6] g g 8 | a— FOR QTHER IDENTIFICATIONS
c 0 o SEE FIG. &
[+] o]
8 IS
( o 5
FINE-TUNE
OISCRIMINATOR @ [»]
l&l:)lt CONTROL UNIT
S o
o ©
FIXED 3PLY FIXED 3PL
FREE 15K FREE 1SK5 VIEW W!TH FRONT PANEL AND CABLEFORM REMOVED

Layout : Top View and Sub-Front Panel MA1004  Fig.29




9

FIXED QPLY
FREE 15K6

FIXED OPLY
FREE 15K7
m
[s] 0 [-] |
A4 |
o I
1
LOADING !
O A servo A o
y POWER 1
| AMPLIFIER ] o 1
o Q |
: ® ~ :
: 1] % @
:  (—) ,
—] : oo
el S | Te e ed LD
SERVO . =+ ] FIXED IR

l
|
|
|
I
|
I
k
|

MICROSWIICH ‘I
|
!
|
1
I
)
1
1
I

:

t

Eo POWER > m@(— — -] FREE 1153 i
: AMPLIFIER r -, -: ° | BANK

; ® A 2 2

': i o © Om

|

A R ° v
<2t Sl et T b it i~ S

[ON PR R N S R e Y N T P

Layout : Underside View MA.1004

Fig.30




e
=, HIOH-POWER s @ iy 11: o , 3 3 18K1 yigu-powER
) RENuY L:DL .l_

- . 1,—h <H< Y vv 14!9 AR OUTAUT
DISCRIMINATOR 1 220 _ CAPACITOR BANK
UNIT _ 1c2 163 1c4 168
_ 810p n0p 100p 2y 02p
ﬂ;_.» V::- W::.o W::o
.m Ty ! 18! 1782

11811878 - - .

1 "8 TuNING MICROSWITCH
SERVO

BANK
OEARBOX .

B i i i IO
? RE; Al iElE]

v_lc

10

18K2 pr outPUT
MONITOR

TUNING SERVO
POWER AMP

’ . . ) ) 1 1 1 1 1 1
r*\ 1 02 3 3 0 -1 A:o 07 " s 12 99 1 ] ._mxd 9PLY LOADING SERVO

O | | E: 4
e e i e i ot o et e e o e it
I P T s e (R (R i , R R

“YTYTY Y
Hyullﬂqu

_ .}-I u.“r-_ 18K
O+ @ o
- » _
\ Mt
oL CONTROL UNIT _ “ |
nm..11_)
all [N
gis: oy

) vy . ——— HO.IF” WmuTF. . . ) i u1r;| ,”.”...’_.Ml Wn&u‘ru . . —

3 15Ké e e - IJ 1SK4 - — —/1SKS

SUPPLY]
g @.Pvm_ ’ net P =)t = 4—15Kk8

_GXG =X .mxo_l

| T e
spLa #++ *. *a+ *!lllll .._.. Ry _ _2.: POWER SUPPLY "
M P e

N T l'.

),J“

seLt 158 1SA -0 7 1)
LOW-POWER - . . — o 18A ] T3R8
_ NP inpur m=D— CONSTANT VOLTAGE AMPLIFIER , ,Tﬂ,ﬂ
. 5SK1 ; -
_ 13 |14 ]15
__ m.vnrwl.% FLu#LH*H*L ..&llﬁ....*l |*.|.—L > 1PLY m:nut..
kwr /ﬂ {.’
F o <
£3 e §
S S 3
« & o
~a *
oS 3

WOH 3043 (DC80213)

3ygIal Interconnection Diagram : MA 1004 Feeder Matching Unit Fig 31




RACAL COMMUNICATIONS LIMITED, BRACKNELL

AMENDMENT TO

MA 1004 FEEDER MATCHING UNIT

CHAPTER 2 Page 2-7 Para, 14.

Delete sub paras (3) to (6) inclusive.
Add sub paras (3) to (8) to read as follows:~

(3) Disconnect all the cabinet connectors from the FMU
(4) Remove the four fixings which secure the FMU to the cabinet,

{5) Lower the meter panel and slowly withdraw the FMU, taking care to support
.) the rear of the unit as it leaves its runners.

(6) identify the high-power cables removed (in para (3) above) from the RF 1INPUT
and RF OUTPUT sockets on the FMU, and join them together, using the odaptor
which is normally clipped to the FMU sub-front panel.

(7) Join together the two low level RF connectors removed from 5PLY and 5SK1
on the FMU.

(8) Switch on the power supply to the cabinet

Components List

Page 8-3 Power Supply Unit.

Amend capacitor 2AC) to read 1uF Part No. § 1370, Manufacturer ITT,
.ﬁ PMC2R/1.0/M100.

{LLUSTRATIONS

Fig. 7. Power Supply Unit.

Amend C1 on Board PS57 to read 1.0uF.

’) JULY 1974 Change No. 1
he Issve. 3.



RACAL COMMUNICATIONS LIMITED, BRACKNELL

'AMENDMENT TO

MA. 1004 FEEDER MATCHING UNIT

Components List

Range P.C. Board (PS60) ED 603645
Page 8-8 Amend resistor 3BR11 to read 10kg pt No. 9200986.

Page 8-9 Add capacitor 38C26, 0.014F fixed 20% pt No. 914967. Manufacturer
._) ITT PMC2R/0.01/M400,

Page 8-10  Amend diode 38D3 to read IN52328 pt No. 924967. Manufacturer Motorola.
. |

Page 8-25 Amend capacitor 7C1 to read 0.0uF pt No. 914171, Manufacturer
ITT PMC2R/0.01/M400.

Wlustrations
Fig. 10

delete RLA from TR1 emitter and earth

Insert RLA between Motherboard pins 15 und 40,
2 |

% Fig. 27
Amend capacitor C1 to read 0.01,F.
Fig. 12

_Amend resistor R11 to read 10k
Add capacitor ¢,0uF in parallel with Diode D7.

Change No.2

January 1975 fssue 3



RACAL COMMUNICATIONS LIMITED, BRACKNELL

CHAPTER 2

Page 2-1 Para. 4

AMENDMENT TO ,

MA. 1004 FEEDER MATCHING UNIT

Installation and Operation
Supply Voltage Tappings

Insert the following table:-

AC Volts Line Neutral Link Resistor Rl
Brown to Blue to
winding 'c' winding ‘d' winding '¢c'l / winding 'd’
210 0 105 . 105 0
220 5 115 115 5
230 0 115 115 0
240 5 125 125 5
250 v} 125 125 0
CHAPTER 6 Mainfenance

Page 6-1 Para. 2

and 3

Delete: para. 2 and 3.
Insert: new para. 2 and 3 as follows:-

ROUTINE MAINTENANCE

2. The following procedures should be carried out at approximately 12 month intervuls
(more often under severe conditions of use),

Mechanical

3. Coil and Gearbox

(@)

®)

MA 1004

Examine the spur gears and iubricate if necessary with ¢ high temperature
lithium baszd grease such as 'Esso Beacon 325',

Examine the small insulating wear strips located at two corners of the
rotor (either side of the coil helix) and replace if necessary using

Evostik 528 adhesive.

g Change No.32.
Issue 3.
Poge 1 of 3,



{c} Check the backlash between the rotor assembly and shaft:-

Rotate the manual tuning handle to bring one comer of the rotor assembly
to the top and then hold the handle firmly in this position. Witha
suitable tool e.g. small screwdriver, try to push the comer of the rotor
around the helix in both directions. Note the two limits of FREE
movement.

The distance between these positions should not exceed " at the
circumference of the coil. If this figure excceds §", the backlash
adjustments should be performed as follows:-

Rotate the manual tuning handle so that the rotor contacts point to the
bottom of the unit. Using a small screwdriver inserted between the coil
turns tighten tighten both of the screws visible in the body of the rotor
by " turn ONLY.

Recheck the backlash as above and continue adjustment as necessary
ensuring that both screws are turned through the sume angle each time,

Do not overtighten the adjusiment screws.

CHAPTER 8 Component list
Page 8-1 Main chassis
Insert: Resistor 1R2 2.7k ohms Metal Oxide,5% Part No. 906347,
‘ Electrosil TRS
Page 8-17 Add:

Capacitor 4A C12  10pF Disc Ceramic + 3pf 500V
Capacitor 4A C13  10pF Disc Ceramic 1pf 500V

Page 8-24 Add:

Additional Resistor 6AR3, 680 ohms Metal Oxide 5% Part No. 908390
Electrosil TR4 (3C 600506/C only).

Iustrations

Fig. 18 Layout: Fine tune Discriminator PCB (P556)
Add: C12 in porallel with D4.
Add: CI13 in parallel with D5.

Fig. 19 Circuit: Fine tune Discriminator PCB (P556)

Add: C12 (10p) in parallel with D4.

Add: C13 (10p) in paralle! with D3.
Change No. £.
[ssue 3.
Poge 2 of 3.

MA.1004



6 Fig. 25

Fig. 31
April, 1975

MA, 1004

Circuit: Coarse Tune Discriminator PCB (PS5 106)

Add: an asterisk to R3.
Add: * Note: for BC400506/C R3 to be 680chms.

Diagram: Feeder Motching Unit

Add: Resistor 1R2 (2.7k chms) from common connection 1RLA, 1RLB,

1RLC etc. to earth.

Change No. 3.
[ssue 3.
Poge 3 of 3.



