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1 BRIEF DESCRIPTION AND SPECIFICATION

1.1 BRIEF DESCRIPTION

The RS551 Receiver is a general purpose SSB/DSB
communications receiver providing continuous coverage
over the MF/HF frequency range of 100kHz to 30MHz
and operation down to 10kHz. The receiver meets
Specification MPT1201: Performance Specification for a
Radio Receiver for Double Sideband and Single Side-
band reception of Radiotelegraphy and Radiotelephony
for use on Merchant Ships over the range 100kHz to
30MHz.

Solid-state devices are used throughout to achieve
compactness and ensure reliability, whilst the modular
form of construction greatly facilitates servicing. Digital
readout of frequency is incorporated.

A number of optional extras are available, which
allow the receiver to be tailored to meet the requirements
of individual systems.

The R551 is a double-conversion superhet providing
reception on single sideband, DSB, MCW and CW, a
choice of bandwidth being available on the latter three
services.

Frequency setting is accomplished by a six-figure,
in-line, digital decimal readout. The 10MHz, IMHz and

100kHz positions are synthesised and are selected by’

rotary control knobs; the remaining 10kHz, 1kHz and
100Hz settings are presented on a three digit mechanical
counter which controls a VFO. If required, full frequency
synthesis, down to 100Hz steps, with or without 100Hz
interpolation, may be realised by use of the ARUIIB
Synthesiser. When using the optional High Stability
reference oscillator module provision is made for the
connection of an external frequency standard if enhanced
frequency stability is considered necessary.

A comprehensive AGC system is incorporated to
give a large dynamic range with good linearity and a
minimum of intermodulation products. Two inter-
connected AGC systems are employed; one in the
RF amplifier, and one over four stages of [F amplification.

The front-end AGC system will operate in the
presence of large unwanted signals which fall outside the
IF but within the RF passband, thus minimising blocking
and consequent cross-modulation. Circuit time constants
are automatically selected by the Service Bandwidth
kHz switch, but in conditions of rapid fading, a position
of the AGC switch allows the decay times to be reduced
to approximately 4th. An OFF setting of the AGC
switch disables the AGC.

The sensitivity of the receiver is set by the Service
Bandwidth kHz switch so that the AGC threshold comes
into operation at a similar signal-to-noise ratio for all
services.

An internal loudspeaker with associated On-Off
switch is fitted and a 600Q line output: two front pancl
sockets also allow the use of headphones. If required, the
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receiver will provide . imultaneous outputs to the internal
loudspeaker and 600Q line. When the headphone jacks are
in use, the internal and external loudspeakers are
automaticelly muted. The line level is set by a pre-set
front panel Line Level control, in conjunction with a
front panel Line/Signal! meter. The maximum level for
normal line operation is 10mW, but if necessary, an
output of 1-:25W into 600Q is available instead of the
external loudspeaker output.

Signal strength is indicated on the Line/Signal meter,
which can also be used in conjunction with the
TEST/CAL position of the Service switch, to provide a
function check of the receiver.

Front-end protection is afforded against inputs up
to 30V, and even if this voltage is exceeded, an easily
accessible fuse ensures that the receiver is not damaged.

When used with an associated transmitter, the
R551 provides facilities for sidetone amplification, aerial
muting and receiver desensitising.

An IF output of 1-4MHz is provided for test
purposes.

A 115V or 230V 4-6%, AC supply is required to power
the equipment, normal variations in supply voltage
will not cause the performance of the equipment to be
degraded. When emergency conditions so demand, it
can be powered from a 24V DC supply with negative
earth.

The RS551 is designed to meet the British Ministry
of Posts and Telecommunications Specification MPT1201
and the Performance Specification for a Reserve Receiver:
it also meets the Climatic and Durability Class B clauses
in Specification MPT1204, relevant clauses of British
Defence Specification DEF 133, class L1, and the vibra-
tion test specified in Class L2 clauses 8.I1B and 8.2B
“Main Region™.

The receiver is adaptable to many uses. The RS551
version is intended for marine use and the RS5IC is
mainly intended for general purpose communications, it
may have the options of Lower Sideband and Inde-
pendent Sideband reception by using adaptor ARUI0A.

For A3A Lincompex use, Carrier Tuning Adaptor
ARUI16 may be fitted.

A complete receiving terminal, comprising R551
Receiver and ARUIIB Synthesiser in one cahinet is
the R554A. If Carrier Tuning Adaptor ARU16 is fitted
the type number is R554B. The R554 meets the require-
ments of MPTI120]1 and the environmental clauses of
MPT1204 applicable to Class B equipment.

1.2 SPECIFICATION

Frequency Range:

100kHz to' 30MHz continuous coverage. Extends
down to 10kHz with degraded performance.




Frequency Presentation:

Fully digital. Sub-divisions of 20Hz provided on
final digit.

R551 Receiver

10MHz, IMHz and 100kHz set on synthesiser dials.
VFO completes tuning over 100kHz range with dual
concentric coarse and fine controls giving a resolution
of 10Hz.

Using ARUI11B Synthesiser

Full frequency synthesis in 100Hz steps, with or
without 100Hz interpolation.

Frequency Accuracy:
R551 Receiver

Frequency is set with a typical accuracy of 20Hz and
always better than 100Hz.

Using ARUI1B Synthesiser

The major limitation is that imposed by the accuracy
of the receiver internal or external frequency reference.

Calibration:

VFO calibrated against signal derived from internal
frequency reference (necessary only at infrequent
intervals).

Frequency Stability:
R551 Receiver

After a 30min warm-up period, the frequency drift
over any subsequent 15min period is less than 20Hz,
with constant or +10% supply changes. After a 30min
warm-up period whilst the temperature is raised 7°C in a
time of one hour, it is less than 20Hz. When vibrated at
frequencies up to 12:5Hz with an excursion of 0-32cm,
the frequency deviation due to vibration is less than
4-25Hz.

Using ARU11B Synthesiser

The long term stability is normally +1 part in 108,
but using the optional high stability module will be
within § parts in 108,

Modes of Operation:
R551

A3Jusb A3dsb
RS551C

A2 mcw Al cw

A3J1sb  A3Jusb A3dsb A2 mcw Al cw
A3B using ARUI10 Adaptor
Selectivity:
Nominal 6dB
Service Bandwidths
(Selectable)
Al cw Wide 8kHz
A2 mcw Intermediate 3kHz
A3 dsh Narrow lkHz
Al cw Very Narrow 300Hz
A3l Ish 2:35kHz
or 2:75kHz
A3J usb or 5-5kHz

Noise Factor:

Typically 8dB, not worse than 10dB above 4MHz
Sensitivity:

Standard audio output is obtained, using the
appropriate antenna, with the emfinputs indicated below:
(a) A3Jl1sb and A3J usb:

For frequencies between 4 and 30MHz

2pV for 20dB SINAD
(b) A3 dsb and Al cw:
For A3 dsb, a type A2 test signal is modulated 30%

at 1kHz when the bandwidth is WIDE, or 30%
at 400Hz, when the bandwidthis INTERMEDIATE

Frequency Bandwidth |SINAD fé ’;p ;tl ﬁl) r;p th
100 to 160kHz Narrow 10dB  4pv —
160 to 525kHz Narrow 10dB  5uV —
160 to 525kHz Intermediate 10dB — 22puv
525 to 1605kHz Intermediate 10dB  —  20pV

1605 to 4000kHz Wide 20dB —  20pVv
4-0 to 30MHz Wide 20dB  — 10uv
4:0 to 30MHz Narrow 10dB 0-35pv. —

Cross Modulation:

The cross modulation level produced by an unwanted
signal of 300mV in the presence of a wanted signal of
ImV is better than 30dB below the wanted output.

Intermodulation:

With a wanted signal of 30dB above 1uV, the
unwanted output due to intermodulation will be less
than the wanted output, when those unwanted levels are
as below:

for frequencies 100 to 525kHz the unwanted levels
are 100dB above 1pV

for frequencies 525 to 1605kHz the unwanted levels
are 90dB above 1V

for frequencies 16 to 30MHz the unwanted levels are
80dB above 1uV
Blocking:

The output resulting from an A2 wanted signal of
ImV will not be reduced by more than 3dB in the
presence of an unwanted signal of 6V.

Spurious Responses:
(not including image or intermediate frequencies)

All spuriously received signals are at least 70dB
below wanted signal for tune frequencies above 1-6MHz
and at least 80dB for tune frequencies below 1-6MHz.
Aerial Impedance:

Below 4MHz: 10Q in series with 200 to 700pF
Above 4MHz: 50Q unbalanced
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Aerial Protection:

Withstands aerial emf of up to 30V
A fuse affords protection against damage by input
emf in excess of 30V.

AGC:

2dB change in output for 100dB change in input,
with respect to AGC threshold.

AGC Time-Constants:

DSB-—attack 100mS, decay IS
Other Services—attack 3mS, decay 108

A switch (FAST position) reduces decay times
to approximately one-eighth of above.
RF Gain Control Range:

At least 120dB

IF Output:
100mYV across S0Q at 1-4MHz (AGC ON)
AF Outputs:
(a) +10dBm into a 600Q load, with separate Set Level
control

(b) Two outputs, each 2mW into 6002 headphones via
front panel jacks or to headset outlets

also either
(c) 0-5W into internal 10Q loudspeaker, with
(d) 1-5W into external 3Q load.
OR
(e) 0-5W into internal 10Q loudspeaker, with
(f) 1-25W into an external 600Q load.
BFO:
Variable 4-3kHz
Overall AF Distortion:
Less than 2%,

AM Fidelity (8k Hz bandwidth):

AF output variations are less than 5dB for modula-
tion frequencies between 300 and 3000Hz
Radiation:

Not more than 20uV across 50€2 at the aerial input
socket
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IF Rejection:

38MHz (1st IF): better than 80dB
1-4MHz (2nd IF): better than 100dB

Image Rejection:

Better than 90dB and 80dB for Ist and 2nd conver-
sion images respectively

Front Panel Meter:
Used for:

(a) Signal strength indication
(b) Line Level indication

(¢) Circuit check indication
(d) Calibrate indication.

AC Power Supply:

106 to 124, 204 to 255V

Damage is not caused by ImS transients of 1009,
over-voltage or by a sustained short circuit on the
HT line.

DC Power Supply:

24V DC negative earth standard. The receiver
tolerates voltage variations of 4 109 without relaxation
of the specification. An increase in voltage of 25% or
reversal of supply will not cause damage to the equipment.

Power Consumption:
40W maximum

Operating Temperature:
—15°C to +55°C

Storage Temperature:
—40°C to +70°C

Climatic and Durability Standard:

MPT1204 for Class B equipment
DEF133 Class L1

Overall Dimensions and Weight (Without Cabinet)

height width depth weight
13cm 48cm 49cm 17kg
(54in) (19in) (194in) (38Ib)
1-3
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2 INSTALLATION AND SETTING UP

2.1 UNPACKING

On receipt of the equipment, check the packing
cases for signs.of damage, or for shortage if any com-
ponents are packed separately. The carriers should be
notified within three days if any severe damage or
shortage exists.

If packing cases appear to be undamaged, unpack
the equipment carefully, all packing materials being
removed and any separately packed components fitted,
as indicated in any reassembly instructions that may be
sent with the equipment. Verify that no damage has been
sustained by the equipment during transit.

CAUTION:

Avoid tearing any Kraft wrepping paper, otherwise
the tar impregnation may soil the equipment panels.

2.2 SITING

To obtain satisfactory duplex working the location
of the receiver and the manner of its installation are of
vital importance.

Every effort should be made to keep the recciver as
far away as possible from the ship’s transmitters, their
aerial output leads and the aerial switch.

It is important that sufficient space is provided for
access to front panel control and for removal of the unit
for servicing. Space requirements at the side should not
be over-looked; allow sufficient space for the entry of
external cables. The bench mounting version of the
receiver should be secured by four fixing bolts to the
shock absorbers on the cabinet or angled support frame

v (seefig. 2.4).

2.3 EXTERNAL CONNECTIONS

Listed below are all the external connections to the
R551 Receiver. The extent to which these connections
are used depends on individual installation requirements;
full installation details are given in the relevant subsec-
tions, and appropriate supplementary handbooks,
ARUIIB (941-1) and ARUIOA (909-1).

2.3.1 25way Socket SK15

This socket is used for the connection of external
facilities listed below: the connections should be made
via a Belling Lee L1328/P mating plug to the terminal
blocks in the base of the cabinet.

4  External loudspeaker

S Low level 600Q line 2.3.11
6  24v DC positive supply input - 2.3.6
7  Low level 600Q line - 2.3.11
8  External loudspeaker .(switched) 2.3.11
9  External loudspeaker

10  AGC Out 2.3.10
11 AF sidetone input screen and earth 2.3.12
12 AF sidetone input 2.3.12

13 AF output from ARUIOA

14 AF output from ARUIOA (screen)

15 Highlevel 600Q external line screen 2.3.11
16 High level 600Q external line 2.3.11
17 +20V to ARUIOA

18  AGC from ARUIOA

19  AGC to ARUIOA

20 Desensitising and external RF gain 2.3.9
control

21 ISB muting ARUICA

2 1-4MHz re-insertion oscillator
output to ARUIOA

1-4MHz re-insertion oscillator
23
output cable screen

24 External loudspeaker (common) 2.3.11
25 Chassis

2.3.2 8way Socket (SK37)

This socket is used for connections to the ARUIIB
Synthesiser. Details of the connections are given below.
An inter-connecting cable type 5741A is supplied. If
the ARULIB synthesiser is not instalied with the R351
then pins 5 and 6 of SK37 must be linked.
g

SK15 Pin Used for See Para
No
1 External aerial muting 238
2 DC Out facility 2.3.15
3 Not used
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Socket SK37 Used for
1 Chassis Connection
2 See para. 4.2.20
3 See para. 4.2.20
4 +5V DC
5 +20V DC
6 +20V DC to VFO
See para. 4.2.20
7 Not Used
8 +20V DC to VFO from ARUIIB

Synthesiser See para. 4.2.20
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2.3.3 Other External Connections

[anection l Used for l See 1
SK1 Aerial para. 2.3.4

100kHz from External

SK10 Reference Source

para. 2.3.13

ARUIIB Hand-
book 941-1

para. 2.13.14
ARU11B Hand-

100kHzto ARUI1IB
SKI9 Synthesiser

SK20 1-4MHz IF Output
600 to 700kHz Output

SK36  from ARU11B Synthesiser book 941-1
PL38 AC Mains Input para. 2.3.5
JK1 JK2 Headphone Sockets para. 2.3.11
%:Srlllina] Equipment Earthing para. 2.3.7

SK12 ISB output to ARUIOA

2.3.4 Aerial

The aerial parameters should be as follows:
Below 4MHz: 10Q in series with 200 to 700pF unbalanced
Above 4MHz: 500 unbalanced

The aerial lead-in must be connected to SK1 at the
back of the R551 Receiver. The type of mating plug for
this socket is Greenpar GE35070C10.

2.3.5 AC Supply

The mains cable should be connected to the Bulgin
P430 socket which mates with plug PL38 at the back of
the R551 Receiver.

CAUTION: Do not apply voltage to the cable until
setting up instructions have been carried out
(see Chapter 3).

2.3.6 DC Supply (24V negative earth)

Connect the supply cable to the 25way socket
(SK15) at the rear of the receiver. The 24V positive
lead must be connected to pin 6 and the negative lead
connected to pin 25.

Ensure that the 24V supply is capable of providing a
current of at least 4A, and that an internal 4A Fuse is
used in the DC supply line.

CAUTION: Do not apply voltage to the cable until
setting up instructions have been carried
out (see Chapter 3).

2.3.7 Earthing

An earth bolt is provided at the rear of the cabinet,
and should be connected to the cabinet earth via the
connection provided. When the receiver is installed with
other equipment e.g. transmitter, a separate earth lead is
essential. (see Fig. 2.3).

2.3.8 Aerial Muting

The muting relay in the R551 Receiver is capable
of ImS operate and release times. At 30MHz, 50dB of
muting is possible, increasing to 100dB at 200kHz.'
Muting can be reinforced by use of the desensitising
facility (see para. 2.3.9).

Connect the external muting contacts between pins
I and 25 of SKIS.  These external contacts must be
normally closed, and must open to mute the receiver.

The current rating of the external contacts must not
be less than 25mA.

If external muting is not required, then pins | and
25 of SK 15 must be linked.
2.3.9 Desensitising and External RF Gain Control

It is possible to desensitise the receiver by the
application of a positive voltage to pin 20 of the 25way
socket SK15.

Desensitisation of up to 120dB is possible, with a
desensitising attack time of less than 2mS.

The desensitising voltage must be 9V DC maximum
from a source not greater than 100€.

If required, the desensitising facility can be used in
conjunction with the aerial muting facility (see para.
2.3.8).

2.3.10 AGC Out (Not normally used)

The AGC output at pin 10 of SK15 can be used for
monitoring or for external control.

2.3.11 AF Outputs

The following AF outputs are available from the
RS551 Receiver:
Either (a) I'5W in external 3Q load with 0-5W into
internal loudspeaker

or (b) 1'25W into an external 600Q load with
0:5W into internal 10Q loudspeaker

and (c) +10dBm into a 600Q load (with separate
Set Level Control).

(d) two outputs, each 2mW into 600Q head-
phones (JK1 and JK2.)

External 3Q Loudspeaker

Connect the external 3Q loudspeaker to pins 8 and
9 of the 25way socket SK15 (or to 4 and 9 if the loud-
speaker is to be directly connected to the R551 Re-
ceiver output and not switched).

External 600Q2 line, high level

Connect the 600Q line to pins 16 and 15 (screen)
of the 25way socket SK15.

External 600Q line, low level

Connect the 600 line between pins 5 and 7 of the
25way cable SK15, and the screen to pin 13.
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Line level adjustment is detailed in para. 3.3.12.
Headphones

Insert 6002 headphones in the front panel sockets.
The AF Gain control will vary the level of all the AF
outputs simultaneously with the exception of the low
level 600€2 line.

2.3.12 AF Input

Pin 12 of the 25way socket SKI15 is used for the
amplification of sidetone from an associated transmitter,

_full audio output resulting from an input of 0OdBm at

tkHz.

2.3.13 100kHz Reference Input

A 100kHz external frequency standard can be
connected to SK10 if it is required.

An input emf of 0-5V rms from a 50Q source 18
necessary.

The mating plug is Greenpar GE35070C10.

Switch to EXT on the rear panel of the receiver. This
requires use of the optional high stability reference
oscillator module.

-

2.3.14 1-4MHz IF Output (Not normally used)

The 1-4MHz output at SK20 is 100mV - [dB peak
envelope voltage across 50Q. This output is controlled
by the AGC circuits and by the RF Gain control. When
the AGC is switched off, the IF output can increase to
approximately 350mV before overloading oceurs.

The BFO or re-insertion oscillator level at the IF
output, when loaded, will not be greater than 46dB
below 100mV.

The mating plug type is Greenpar GES3S070C10.

2.3.15 DC Out Facility (Not nermally used)

The voltage at pin 2 of the 25way socket SK15 can
be used to supply external circuits or equipment, and is
available when the R551 Receiver Supply switch is set
to STAND BY or ON.

When the R551 Receiver is being powered by an
AC supply, the voltage at pin 2 is a nominal --24V
unstabilised and the maximum current drawn must not
exceed 200mA. If the emergency DC supply is being
used, the voltage at pin 2 will be the same as the DC
supply input at pin 6.

2.3.16 Use of External Crystal Oscillater

Socket SK36 is intended for use with the ARUIIB
Synthesiser.

2.4 SETTING MAINS TRANSFORMER TAPS

Taps on the Mains Transformer must be set to
accommodate the supply. voltage. Connect the trans-
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former windings in parallel for 0-125V operation and
in series for 200-250V operation.

Ensure that the correct fuses are fitted.
For204to 255V FS1and FS2are | A 5920-99-142-2826
For 106to 124V FSland FS2are2A 5920-99-119-8828
After adjustment replace the covers.

~ O |
8Pl @

SrR/T2712/6

u

47=63Hz

100 110 120V

o bt iifg

EE8 BOCO

Fig. 2.1 Mains Transformer Connections

2.5 SETTING LINK LK1

The link is associated with the loudspeaker switch,
and should be set to suit instaflation requirements. It
should be removed when controlling the external loud-
speaker.

2.6 SETTING LINK LK2

This link is uscd to complete the 20V supply to the
600 to 700kHz VFO in the RS51 Receiver when the
ARUILIA Synthesiser has been removed from the
receiver.

2.7 BRIEF FUNCTIONAL CHECKS
Carry out these brief functional checks before op-

erating the equipment.

(1) Ensure that all external connections are made.

(2) Secure the equipment in its housing.

(3) Set the R551 Receiver Off/Standby/On switch to
OFF. (If the ARUIIB Synthesiser is used, set the
Synthesiser VFO Synth/CLA switeh to VFO posi-
tion.)




(4) Apply the supply voltage to the R551 Receiver {11) Check that the mechanical counter dial lamp lights.

les. .

supply cables (12) Check that noise is heard from the loudspeaker.

(5) Set the Off/Standby/On switch to STANDBY. Switch to the other operational modes and check
that noise is heard.

(13) If both AC and 24V DC supplies are connected,
switch off the AC supply and verify that the
equipment remains operational.

(6) Set the Loudspeaker switch to the ON pasition.

(7) Select an operational mode on the Service switch.
(14) When the ARUIIB Synthesiser is employed, set

8) Set the AF Gain fully clockwise.

(8) Set the aim fufly clockwise the Synthesiser VFO/Synth/CLA switch to SYNTH
. . position, confirm that the ARU!IB Synthesiser

(9) Set the RF Gain fully clockwise. front panel lamp is illuminated and the R551

(10) Set the Off/Standby/On switch to ON. Receiver mechanical counterdial lampisextinguished.
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3 OPERATING INSTRUCTIONS

3.1 INTRODUCTION

3.2 CONTROLS AND FACILITIES

3.2.1

- 3.2.2

3.2.3
3.24
3.25
3.2.6
3.27
3.2.8
3.2.9
3.2.10

321
3.2.12
3.2.13
3.2.14

Frequency Selection Controls

0 and 9 (CAL) Indicator Lamps
F ront Panel Meter

CAL Preset Control
Off/Standby/On Switch

Front Panel Lamp

Loudspeaker Switch

Line Preset Control

AF Gain Control

Service Bandwidth kHz Switch
Table 3.1 Service Bandwidth kHz Switch Positions

BFO

RF Gain Control
AGC Switch
Headphone Jacks

OPERATING THE R551 RECEIVER

3.3.1
3.3.2
3.3.3
3.3.4

3.3.5
3.3.6

3.3.7

3.3.8
3.3.9

3.3.10
3.3.11
3.3.12
3.3.13
3.3.14

Initial Setting Up
Tuning
AF Gain Control and AGC

RF Gain Control and AGC
Table 3.2 Use of RF Gain Control and AGC Switch

Reception of ‘Single Sideband A3J Signals

Reception of Double Sideband A3, A2 Signals
and Compatible AM A3H, A2H Signals

Reception of DSB in the Presence of
Very Heavy Interference

Reception of CW

Reception of CW in the Presence of
Very Heavy Interference

Reception of MCW A2 and A2H Signals
Calibration

Low Level Line Adjustment

Test Facility

Front-End Protection Fuse

3-0
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3 OPERATING INSTRUCTIONS

It is assumed that installation and setting up, has
been carried out as detailed in Chapter 2.

3.1 INTRODUCTION

In order that the operator may familiarise himself
with the equipment, the operating instructions are
preceded by a list of controls and their functions.

Refer to handbook 941-1 for the ARUIIB Syn-
thesiser, operating instructions, when necessary.

3.2 CONTROLS AND FACILITIES

3.2.1 Frequency Selection Controls

The selection frequency is represented by a six-
figure digital decimal readout. On the left-hand side of
the front panel are the 10MHz, IMHz and 100kHz
selection switches. In line with, and to the right of these
knobs, is a mechanical counter which indicates the
10kHz, 1kHz and 100Hz settings. The last digit has
five sub-divisions to allow an indicated frequency setting
down to 20Hz, This counter is controlled by dual coarse
(outer) and fine (inner) concentric knobs. The fine tune
knob can be used as a speech clarifier on SSB operation.

The tuning knob drives the capacitor of the VFO,
to which it is connected by a clutch mechanism. This
clutch slips to protect the drive mechanism if it is rotated
hard against the end stops. Such action should be
avoided as it imposes unnecessary wear on the drive
mechanism.

3.2.2 0 and 9 (CAL) Indicator Lamps

The VFO has an uncalibrated ‘frequency overlap’
at range edges.

The indicator lamps are provided to ensure that the
VFO, and hence the associated mechanical counter
readings, is kept within the calibrated range.

As the tuning control is rotated counter-clockwise
towards 000, the 0 lamp lights just before 000 is reached
on the counter, to warn the operator that he is approach-
ing the LF calibration limit of the VFO. If the tuning
control is rotated further counter-clockwise past 000,
the extreme left-hand digit of the counter will change to
9. Thus, if the extreme left-hand digit of the counter is
9 and the 0 lamp is lit, the receiver is out of calibration.
The operator must then switch to the next lower digit on
the 100kHz switch and rotate the tuning control clock-
wise to tune in the receiver.

The procedure is similar at the HF end of the VFO
range. As the tuning control is rotated clockwise towards
999, the 9 (CAL) lamp lights just before 999 is reached on
the counter, to warn the operator that he is approaching
the HF calibration limit of the VFO. If the tuning
control is rotated further clockwise past 999, the ex-
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treme left-hand digit of the counter will change to 0.
Thus, in this case, if the extreme left-hand digit of the
counter is 0 and the 9 (CAL) lamp is lit, the receiver
is out of calibration. The operator must then switch
to the next higher digit on the 100kHz switch and rotate
the tuning control counter-clockwise to tune in the
receiver.

The 9 (CAL) lamp is alse used during calibration.
The VFO is calibrated at the HF end of its range when
the counter is sct to 000; at this setting, the 9 (CAL) lamp
lights. This facility ensures that the operater does not
set the counter to 000 at the LF end of the VFO range
during calibration.

3.2.3 Front Panel Meter

When the Line/Signal switch is set to LINE position,
the meteT indicates the low level line eutput, one scale of
the meter being calibrated at three points: —10dBm,
0dBm and + 10dBm (note that the ballistic characteristic
is not that of a VU meter).

An indication of signal strength is given when the
switch is set to SIGNAL, allowing the meter to be used
as a tuning indicator. Note that the AGC switch must be
set to FAST or SLOW position and the RF Gain centrol
fully clockwise or else a false reading will be obtained.

3.2.4 CAL Preset Control
The CAL control is used to calibrate the VFO.

3.2.5 Off/Standby/On Switch

In the OFF peosition, the supplies (AC and DC) are
disconnected. When the switch is set to STANDBY,
the input supplies are connected to allow energising
voltages to be fed to the crystal oven, the VFO and to
illuminate the meter lamp. In the ON position of the
switch, the receiver is fully operational, all circuit
voltages being applied. )

The frequency accuracies to be expected when using
the VFO after different periods of warm-up are as
follows:

R551 Receiver switched ON from celd—accuracy
within 1-5kHz.

R3551 Receiver switched to STANDBY or ON for
10min—accuracy within 200Hz.

R551 Receiver switched to STANDBY or ON
for 2hr or more—accuracy within 100Hz.

3.2.6 Front Panel Lamp

This lamp, which illuminates the mechanical counter
readout, lights when the Off/Standby/On switch is set to
ON, and the ARUIIB Synthesiser VFO/Synth/CLA
switch is set to VFO position.
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3.3.1 [Initial Setting Up

(1) Set the Off/Standby/On switch to ON and check that
the front panel indicator lamp lights.

(2) Plug in headphones, if required, to the front panel
jacks.

(3) Set the AF and RF Gain controls fully clockwise.

(4) Switch on the loudspeaker if required.

(5) Set up the frequency on the frequency controls.

3.3.2 Tuning

The front panel meter can be used for tuning, a peak
reading being obtained when the signal is tuned in.

On AM and MCW, unlike $SB and CW, fine
tuning is not normally necessary once the frequency has
been set up.

A FAST position on the AGC switch is available
for tuning purposes.

3.3.3 AF Gain Control and AGC

The automatic gain control (AGC) keeps the audio
output variations to within 10%] for input signal changes
of as much as 100dB, so it is possible to set the AF Gain
control to a suitable position and then leave it.

3.3.4 RF Gain Centrel and AGC

When AGC is switched on, the output from the

1-4MHz IF stage, and consequently the input to the
audio stages, is kept constant at a level which is the ideal
level at which these stages should operate.

If the AGC is switched off, for example on SSB,
and level adjustments made by use of the RF Gain
control, the output of the IF stages may be teo high and
consequently cause distortion. On the other hand, if the
level is set too low, the signal-to-neise ratio will be
worsened. Thus, use of the AGC ensures optimum
receiver performance.

Operators requiring to use the receiver with the
minimum of adjustments, should simply set the AGC
switch to FAST and the RF Gain tully clockwise.
More sophisticated uses of the AGC switch and RF
Gain control are detailed below.

AGC is normally switched off only when a signal is
being received which is accompanied by regular bursts of
interference that held down the gain of the receiver. If
the AGC is left on, the gain will take time to recover due
to the AGC decay time. If the AGC is switched off,
intelligibility will only be reduced whilst the interference
is present.

When it is desired to operate the receiver with AGC
switched off, either method (a) or (b) below sheuld be
adopted.

(a) First switch the AGC on and set the AF Gain

control to give the required audio output level.
Switch off the AGC and adjust the RF Gain
control to obtain the same audio output as that
obtained when the AGC was switched on.
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(b) Set the RF Gain control to thé meximum gain
position, i.e. fully clockwise. Switch the AGC
on and set the Line/Signal switch to SIGNAL.
The meter now indicates the strength of the
;ncoming signal by monitoring the AGC control
ine.

The RF Gain control should now be rotated
counter-clockwise until the meter needle just
moves up-scale slightly. A condition has been
reached where the meter is indicating the voltage
placed on the AGC line by the RF Gain control,
this voltage having overriden the AGC voltage.
The RF Gain has only just overriden the AGC
so the receiver is still operating under optimum
conditions and the AGC can be switched off.

A method of using the RF Gamn and AGC which
should prove useful when receiving signals of good
strength is as follows:

(c) Switch the AGC switch to FAST and the

Line/Signal switch to SIGNAL. Set the RF
Gain control fully clockwise. Adjust the AF
Gain control for the required audio level.
Rotate the RF Gain contrel counter-clockwise
until the meter needle moves up-scale, and then
rotate it clockwise through about 45 degrees.

The receiver will now be operating with the
AGC on, and will cater for a drop in signal level,
due to fading, of about 30dB. At the same time
full AGC will be available for increase in signal
strength. This method of operation, which is
really a method of altering the AGC threshold,
ensures that noise is not troublesome during
gaps in transmission.

The R551 Receiver AGC system controls the
incoming SSB, CW and MCW signals in 3mS (attack
time). Because of this, it is possible to use AGC on SSB
or CW, without getting audio ‘thumping’ when receiving
a word or character. The AGC dccay time is about 10
seeonds in the modes of operation stated above, when the
AGC switch is set to SLOW. This means that receiver
gain will not change, and consequently noise will not be
troublesome, between words or characters. So, providing
that rapid fading of the signal is not taking place, or bad
impulse noise is not present, it is advisable to set the
AGC switch to SLOW.

-The AGC switch should keep the AF output vir-
tually constant, so if fading is noticed, the AGC is not
recovering quickly enough and the AGC switch should be
set to FAST. When exceptionally high interference
is present the following should be tried.

(d) Rotate the RF Gain control fully clockwise,
set the AGC switch to FAST. and the Line/
Signal switch to SIGNAL. Set the AF Gain
control for a suitable audie output. Rotate
the RF Gain control counter-elockwise until the
meter needle just moves up-scale. The AGC will
then be overriden and should be switched off.
N wrotate the RF Gain controlslowly clockwise,
causing the signal (with interference) to increase
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in amplitude at the final stage of the 1-4MHz
IF amplifier. This stage is fitted with a sym-
metrical peak clipper so that as the RF Gain
control is turned clockwise, the noise peaks
start to be clipped, with further rotation of the
RF Gain control even the wanted signal will
be clipped. The RF Gain control must be set to
a compromise position which allows clipping of
interference spikes but not distortion of the
wanted signal.

Many transmitters on CW, emit a certain amount of

carrier during the key-up condition. If the AGC were
allowed to decay rapidly during this key-up period, the
carrier leak may be received at almost the same level
as the carrier, and communication would be impossible.
This effect can be largely eliminated by setting the
AGC switch to SLOW with the RF Gain control fully
clockwise. However, for improved reception, the method
detailed in (c) above should be employed.

A summary of the use of the RF Gain control and

AGC switch under various operating conditions follows
in Table 3.2.

Table 3.2 Use of RF Gain Control and AGC Switch

Reception AGC
Mode Reception Conditions Switch RF Gain Control Setting
Position
Q;H Very strong impulse noise interference FAST Carry out adjustments as detailed in (b) above
A3 . Good signal with slow fadi Fully clockwi
A3H ood signal with slow fading SLOW ully clockwise
A2 Slight fast fading FAST Fully clockwise
A2H  Deep fast fading FAST Fully clockwise
Good signal with slow fading SLOW Carry out adjustments as detailed in (c) above
Good signal with fast fading FAST Carry out adjustments as detailed in (¢) above
A3l Good signal with deep fading FAST Fully clockwise ) ]
Al Heavy impulse noise interference OFF Sggz out adjustments as detailed in (b) or (d)
Very heavy impulse noise interference OFF Carry out adjustments as detailed in (c¢) above
FAST Carry out adjustments as detailed in (b) above
A2 . . Carry out adjustments as detailed in (b) or (d)
A2H Heavy impulse noise interference OFF above. If reception impossible, try to receive on

3.3.5 Reception of Single Sideband A3J Signals

The Service Bandwidth kHz switch has two positions
for the reception of single sideband signals, A3) usb
and A3J Isb. Speech can be clarified by use of the fine
tuning control.

3.3.6 Reception of Double Sideband A3, A2 Signals and
Compatible AM A3H, A2H Signals

The Service Bandwidth kHz switch has two positions
tor the reception of speech (or music): AME and AM3.

When listening to music or speech, the AMS
position should be selected, and should only be reduced
if interference is bad. Use of the AM3 position is only
justifiable if iiterference is severe, because this gives
an audio bandwidth of only 1-5kHz which is virtually
useless for music and not particularly good lor speech.
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A3J or Al positions

However, the AM3 position 1s ideal for the re-
ception of single sideband A3H signals, which use a
carrier and one sideband. In this case the receiver can be
detuned, when the audio bandwidth is almost 2-7kHz.

Unlike reception of A3J and Al, the accuracy of
tune required for DSB reception is not great. Once the
frequency has been set up, fine tuning is not normally
necessary.

3.3.7 Reception of DSB in the Presence of Very Heavy
Interference

When heavy adjacent-channel interference or bad
selective fading is present, it is often advantageous to
select A3J (usb or Isb—whichever has the least
interference) on the Service Bandwidth kHz switch and
receive the wanted DSB signal as if it were an SSB signal.
In this condition of reception, the carrier is removed and
replaced by an internal oscillator.

981-1
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This is advantageous during selective fading, when
fading of the incoming carrier without corresponding
fading of the sidebands causes envelope distortion. This
distortion is not apparent on SSB reception because an
envelope detector is not used and, as stated, the carrier
is replaced.

If an adjacent DSB station, for example 8kHz away,
is breaking through into the wanted passband, an
envelope detector will demodulate the sidebands of the
unwanted signal to produce unwanted audio information
along with the wanted audio information. However, if
the wanted signal is being received on SSB, the unwanted
signal will be demodulated to produce a nominal
frequency of 8kHz—not nearly so annoying. Furthermore,
if headphones are used, this unwanted frequency may be
attenuated by the inherent frequency response of the
headphones.

When a DSB signal is being received in the SSB
mode, accurate tuning can be obtained by tuning in the
carrier for a zero beat note.

3.3.8 Reception of CW

The Service Bandwidth kHz switch controls the
BFO so that it is only available when Al cw positions are
selected.

When tuning in a CW signal, it is essential that it is
first centred in the receiver passband before the BFO is
adjusted for the desired tone. There are three methods of
doing this. Methods (a) or (b) are only necessary when
the exact frequency of transmission i1s not known or
when the transmission accuracy is worse than 50Hz.
Method (c) can be used when the frequency of reception
is known exactly.

(a) Set the Service switch to SSB and tune in the
CW signal for a zero beat. The centre frequency
(or zero) of the BFO is 1-4MHz, which is the
same as the re-insertion oscillator frequency used
on SSB; thus, if a CW signal is tuned in to give
a zero beat note on SSB, then the incoming
signal will have been translated to 1-4MHz at the
receiver second IF stage. Next, set the Service
Bandwidth kHz switch to either the Al ¢cw 1 or
0-3 positions and adjust the BFO for a zero beat
with the incoming signal. The BFO will now be
at 1-4MHz and therefore centred. Having zeroed
the BFO, a received CW signal will be correctly
in tune when it has been tuned in for zero beat.
The BFO should then be adjusted to give the
required tone.

(b) This method is not as accurate as (a) but is
slightly quicker and may be used when the
narrowest bandwidth (0-3kHz) is not employed.
Set the Service Bandwidth kHz switch to
Al cw 1, the Line/Signal switch to SIGNAL,
and the AGC switch to FAST. Tune in the
signal for maximum deflection on the meter.
then adjust the BFO control for the desired tone.
If conditions allow, return the AGC switch to
SLOW.
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(c) This is the quickest method. If the transmitter
frequency is known accurately (within 50Hz)
and the receiver has been recently calibrated,
it is only necessary to set the frequency on the
receiver controls and adjust the BFO control for
the desired tone.

The inherent frequency stability of the R55] Re-
ceiver allows the continuous use, under normal operat-
ing conditions, of the 0-3kHz bandwidth, ensuring
better rejection of unwanted signals, and improved
signal-to-noise ratio. :

The 8kHz or 3kHz bandwidths are -useful for
‘searching’. Once the signal has been found, the band-
width can be narrowed to 0-3kHz. Another use of the
wider bandwidths may be found during ‘netting’ or
listening on a calling channel when poor frequency
accuracy of other stations is experienced.

3.3.9 Reeception of CW in the Presence of Very Heavy
Interference

Selection of the 0-3kHz bandwidth will reduce the
interference from an adjacent channel signal if it is more
than 150Hz off tune.

A further remedy is to adjust the BFO control to
produce a zero beat with the interfering signal. The
resultant audio output tone will be equal to the frequency
difference between the wanted and unwanted signals.

3.3.10 Reception of MCW A2 and A2H Signals

A 3kHz bandwidth is normally required for MCW
reception, although the 1kHz bandwidth can be used
when a modulating frequency below 500Hz is employed.

3.3.11 Calibration

The highly stable synthesiser controlled by the three
left-hand decade switches on the front panel requires no
frequency check, the calibration facility being provided
to allow the operator to make an occasional check of the
VFO accuracy.

First set the Service Bandwidth kHz switch to
TEST/CAL position. Set the AF Gain control fully
clockwise: switch on the loudspeaker and switch AGC to
FAST. Set the mechanical counter to 000 at the high
frequency end by rotating the tune control clock-
wise. The 9(CAL) lamp should light to indicate that 000
has been set at the correct end of the range. An audio
note should be heard and this should be adjusted for a
zero beat note by means of the Cal control.

If enhanced accuracy is necessary the meter can be
used. Set the Line/Signal switch to SIGNAL and
observe the meter needle. Adjust the Cal control for
minimum rate of meter needle flutter.

Once the receiver has had a few hours to warm up,
only very occasional calibration will be necessary.
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3.3.12 Low Level Line Adjustment

Set the Line/Signal switch to LINE and adjust the
Line control for the desired level on the meter.
3.3.13 Test Facility

Use of the TEST position of the Service Bandwidth
kHz switch is fully covered in para. 7.3.

3.3.14 Front-End Protection Fuse

A fuse FSI, protects the front-end circuits from
very large signals. Signals large enough to blow this
fuse are unlikely, but the operator should be aware
of the possibility. FS1 is located on the rear panel
of the receiver and the fuse replacement is 250mA
(5920-99-914-0687).

981-1




876 *OId STO¥INOD TANV ¥VIL 1-186

= w =
(7 =y .
\ SRR @ |
_@, ] S1d 1S3
) . ) m ’ ) u:-.-< do! _\H
@ . v LEXS  SUIS .
Hluvl ) = \llj . i
@ oS ‘ \l % @ o] @ @ Q . |
L s SONILVY 35N4 o ©) g 11© © T N\
| ESES | & A |
© - ENEHEN A
w2e(ey) Fomm [0 11 | 00 ) &
viyav a....s. @pz. \S°® J} S o 0 4
: 1x3 N
} .
= | .“
| . “YPAITHY IO reISuIN _
LT6 D1 - STOYINOD TINVJ INOWS CS 9 eard 3¢ “wvpr bvw
: , UIMS Sinl. re SPINTVW ‘ _

No ¢=
. Pyt Ho 4
s9v o 3y
©® P

U=

uo

L e y - ki R T i g . Py ST D T A o Ty
i ¥ IS N M S . . : B . CEVEREERR bt e e RS e L TR




-1 BRIEF DESCRIPTION AND SPECIFICATION

PLATE 1.1 R551 RECEIVER
PLATE 1.2 R551C RECEIVER
1.1 BRIEF DESCRIPTION
1.2 SPECIFICATION
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1 BRIEF DESCRIPTION AND SPECIFICATION

1.1 BRIEF DESCRIPTION

The R551 Receiver is a general purpose S5B/DSB
communications receiver providing continuous coverage
over the MF/HF frequency range of 100kHz to 30MHz
and operation down to 10kHz. The receiver meets
Specification MPT1201: Performance Specification for a
Radio Receiver for Double Sideband and Single Side-
band reception of Radiotelegraphy and Radiotelephony
g%r wﬁe on Merchant Ships over the range 100kHz to

MHz.

Solid-state devices are used throughout to achieve
compactness and ensure reliability, whilst the modular
form of construction greatly facilitates servicing. Digital
readout of frequency is incorporated.

A number of optional extras are available, which
allow the receiver to be tailored to meet the requirements
of individual systems.

The R551 is a double-conversion superhet providing
reception on single sideband, DSB, MCW and CW, a
choice of bandwidth being available on the latter three
services.

Frequency seiting is accomplished by a six-figure,
in-line, digital decimal readout. The 10MHz, IMHz and
100kHz positions are synthesised and are selected by
rotary control knobs; the remaining 10kHz, 1kHz and
100Hz settings are presented on a three digit mechanical
counter which controls a VFO. If required, full frequency
synthesis, down to 100Hz steps, with or without 100Hz
interpolation, may be realised by use of the ARUIIB
Synthesiser. When using the optional High Stability
reference oscillator module provision is made for the
connection of an external frequency standard if enhanced
frequency stability is considered necessary.

A comprehensive AGC system is incorporated to
give a large dynamic range with good linearity and a
minimum of intermodulation products. Two inter-
connected AGC systems are employed; one in the
RF amplifier, and one over four stages of IF amplification.

The front-end AGC system will operate in the
presence of large unwanted signals which fall outside the
IF but within the RF passband, thus minimising blocking
and consequent cross-modulation. Circuit time constants
are automatically selected by the Service Bandwidth
kHz switch, but in conditions of rapid fading, a position
of the AGC switch allows the decay times to be reduced
to approximately }th. An OFF setting of the AGC
switch disables the AGC.

The sensitivity of the receiver is set by the Service
Bandwidth kHz switch so that the AGC threshold comes
into operation at a similar signal-to-noise ratio for all
services.

An internal loudspeaker with associated On-Off
switch is fitted and a 600Q line output; two front panel
sockets also allow the use of headphones. If required, the
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receiver will provide simultaneous outputs to the internal
loudspeaker and 6002 line. When the headphone jacks are
in use, the internal and external loundspeakers are
automaticelly muted. The line level is set by a pre-set
front panel Line Level control, in conjunction with a
front panel Line/Signal meter. The maximum level for
normal line operation is 10mW, but if necessary, an
output of 1-25W into 600CQ is available instead of the
external loudspeaker output.

Signal strength is indicated on the Line/Signal meter,
which can also be used in conjunction with the
TEST/CAL position of the Service switch, to provide a
function check of the receiver.

Front-end protection is afforded against inputs up
to 30V, and even if this voltage is exceeded, an easily
accessible fuse ensures that the receiver is not damaged.

When used with an associated transmitter, the
R 551 provides facilities for sidetone amplification, aerial
muting and receiver desensitising.

An IF output of 1-4MHz is provided for test
purposes.

A 115V or 230V £6%, AC supply is required to power
the equipment, normal variations in supply voltage
will not cause the performance of the equipment to be
degraded, When emergency conditions so demand, it
can 1'lbe powered from a 24V DC supply with negative
earth.

The R551 is designed to meet the British Ministry
of Posts and Telecommunications Specification MPT120]
and the Performance Specification for a Reserve Receiver;
it also meets the Climatic and Durability Class B clauses
in Specification MPTI1204, relevant clauses of British
Defence Specification DEF 133, class L1, and the vibra-
tion test specified in Class L2 clauses 8.1B and 8.2B
“Main Region™.

The receiver is adaptable to many uses. The R551
version is intended for marine use and the R55iC is
mainly intended for general purpose communications, it
may have the options of Lower Sideband and Inde-
pendent Sideband reception by using adaptor ARUI0A.

For A3A Lincompex use, Carrier Tuning Adaptor
ARUI6 may be fitted.

A complete receiving terminal, comprising RS51
Receiver and ARUIIB Synthesiser in one cabinet is
the R554A. If Carrier Tuning Adaptor ARUI6 is fitted
the type number is R554B. The R554 meets the require-
ments of MPT1201 and the environmental clauses of
MPT1204 applicable to Class B equipment.

1.2 SPECIFICATION

Frequency Range:

100kHz to 30MHz continuous coverage. Extends
down to 10kHz with degraded performance.

[
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Frequency Presentation:

Fuily digital. Sub-divisions of 20Hz provided on
final digit.
R551 Receiver

10MHz, 1MHz and 100kHz set on synthesiser dials.
VFOQ completes tuning over 100kHz range with dual
ccf)_ncentric coarse and fine controls giving a resolution
of 10Hz

Using ARUI1EB Synthesiser

Full frequency synthesis in 100Hz steps, with er
without 100Hz interpolation.

Fregquency Accuracy:
R551 Receiver

Frequency is set with a typical accuracy of 20Hz and
ulways better than 100Hz.

Using ARU11B Synthesiser

The major Jimitation is that imposed by the accuracy
of the receiver internal or external frequency reference.

Calibration:

VFO calibrated against signal derived from internal
frequency reference {necessary only at infrequent
intervals).

Frequency Stability:
R551 Receiver

After a 30min warm-up period, the frequency drift
over any subsequent 15min period is less than 20Hz,
with constant or -+10% supply changes. After a 30min
warm-up period whilst the temperature is raised 7°C in a
time of one hour, it is less than 20Hz. When vibrated at
frequencics up to 12-5Hz with an excursion of 0-32cm,
the frequency deviation due to vibration is less than
+25Hz.

Using ARUI 1B Synthesiser

The long term stability is normally £ 1 part in 10
but using the optional high stability module will be
within 5 parts in 10®

Maodes of Operation.

R551
A3Jusb A3dsb
RS551C
A3J1sb  A3Jusb A3dsb
A3B using ARUI0 Adaptor

Al cw
A2 mcw Al cw

A2 mcw

Selectivity:
] Nominal 6d8
Service Bandwidths
3 {Selectable)
Al cw Wide 8kHz
A2 mcw Intermediate 3kHz
Al dsb Narrow 1kHz
Al cw Very Narrow 300Hz
A3J Ish 2-35kHz
or 2-75kHz
A3J usb or 5:-5kHz

Noise Factor:

Typically 8dB, not worse than 10dB above 4MHz
Sensitivity:

Standard audio output is obtained, using the
appropriate antenna, with the emf inputs indicated below:
{a) A3J Isb and A3J usb:

For frequencies between 4 and 30MHz

2uV for 20dB SINAD
(b) A3 dsb and Al cw:

For A3 dsb, a type A2 test signal is modulated 307,

at 1kHz when the bandwidth is WIDE, or 307
at 400Hz, when the bandwidthis INTERMEDIATE

SINAD Input | Input

Bﬂndl'r’f‘drk for Al for A2

Frequency '

100 to 160kHz Narrow 10dB  4pv —
160 to 525kHz Narrow 10dB  5pV —_
160 to 525kHz Intermediate 10dB — 220V

525 to 1605kHz Intermediate 10dB  —  20uV

1605 to 4000kHz Wide 20dB —  20pV
4-0 to 30MHz Wide 20dB —  10uV
40 to 30MHz Narrow - 10dB 0-35uV  —

Cross Modulation:

The cross modulation fevel produced by an unwanted
signal of 300mV in the presence of a wanted signal of
1mV is better than 30dB below the wanted output.
Intermodulation:

With a wanted signal of 30dB above 1nV, the

unwanted output due to intermodulation will be less,

than the wanted output, when those unwanted levels are
as below:

for frequencies 100 to 525kHz the unwanted levels
are 100dB above 1uV

for frequencies 525 to 1605kHz the unwanted levels
are 90dB above 1pV

for frequencies 1-6 to 30MHz the unwanted levels are

80dB above 1pV
Blocking:

The output resulting from an A2 wanted signal of
ImV will not be reduced by more than 3dB in the
presence of an unwanted signal of 6V.

Spurious Responses: .
(not including image or intermediate frequencies)

All spuriously reccived signals are at least 70dB
below wanted signal for tune frequencics above 1-6MHz
and at least 80dB for tune frequencies below 1-6MHz.
Aerial Impedance:

Below 4MHz; 10Q in series with 200 to 700pF
Above 4MHz: 50Q unbalanced
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Aerial Protection:

Withstands aerial emf of up to 30V
A fuse affords protection against damage by input
emf in excess of 30V.

AGC:

2dB change in output for 100dB change in input,
with respect to AGC threshold.

AGC Time-Constants:

DSB—attack [00mS, decay 1S
Other Services—attack 3mS, decay [0S

A switch (FAST position) reduces decay times
to approximately one-eighth of above.,

RF Gain Control Range:
At least 120dB

IF Quipur:
100mYV across 50Q2 at 1-4MHz (AGC ON)
AF Ourputs:
(a) +10dBm into a 6008 load, with separate Set Level
control

(b) Two outputs, each 2mW into 600Q headphones via
front panel jacks or to headset outlets
also cither
(c) 0-5W into internal 100 loudspeaker, with
(d) I-5W into external 3Q load.
OR

(e) 0-5W into internal 109 loudspeaker, with
(f) 1-25W into an external 600C2 load.

BFO:
Variuble - 3kHz
Overall AF Distortion:
Less than 2%
AM Fidelity (Sk Hz bandvwidth):
AF output variations are less than 5dB for modula-
tion frequencies between 300 and 3000Hz
Radiation:

Not more than 20pV across 500 at the aerial input
socket
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IF Rejection:

38MHz (lst IF): better than 80dB
1-4MHz (2nd IF): better than 100dB

Image Rejection:

Better than 90dB and 80dB for st and 2nd conver-
sion images respeactively

Front Panel Meter:
Used for:

(a) Signal strength indication
(b) Line Level indication

{c) Circuit check indication
(d) Calibrate indication.

AC Power Supply:

106 to 124, 204 to 255V

Damage is not caused by imS transients of 100%
over-voltage or by a sustained short circuit on the
HT line.

DC Power Supply:

24V DC negative earth standard. The recciver
tolerates voltage variations of £10% without relaxation
of the specification. An increase in voltage of 25% or
reversal of supply will not cause damage to the equipment.

Power Consumiption:
40W maximum

Operating Temperature:
—15°C to +55°C

Storage Temperature:
—40°C to +70°C

Climatic and Durability Standard:

MPT]204 for Class B equipment
DEF133 Class L1

Overall Dimensions and Weight (Without Cabinet)

height width depth weight
13cm 48cm 49cm 17kg
{5kin) (19in) (194in) (381b)
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2 INSTALLATION AND SETTING UP

2.1
2.2

23

24

25
2.6
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2 INSTALLATION AND SETTING UP

2.1 UNPACKING

On receipt of the equipment, check the packing
«cases for signs of damage, or for shortage if any com-
ponents are packed separately. The carriers should be
notified within three days if any severe damage or
shortage exists.

If packing cases appear to be undamaged, unpack
the equipment carefully, all packing materials being
removed and any separately packed components fitted,
as indicated in any reassembly instructions that may be
sent with the equipment. Verify that no damage has been
sustained by the equipment during transit.

CAUTION:

Avoid tearing any Kraft wrapping paper, otherwise
the tar impregnation may soil the equipment panels.

2.2 SITING

To obtain satisfactory duplex working the location
of the recciver and the-manner of its installation are of
vital importance.

Every effort should be made to keep the receiver as
far away as possible from the ship’s transmitters, their
aerial output leads and the aerial switch.

1t is important that sufficient space is provided for
access to front panet control and for removal of the unit
for servicing. Space requirements at the side should not
be over-looked; allow .sufficient space for the entry of
external cables. The bench mounting version of the
receiver should be secured by four fixing bolts to the
shock absorbers on the cabinet or angled support frame
{seefig. 2.4). :

2.3 EXTERNAL CONNECTIONS

Listed below are all the external connections to the
R551 Receiver. The extent to which these connections
are used depends on individual installation requirements;
full installation details are given in the relevant subsec-
tions, and appropriate supplementary handbooks,
ARUIIB (941-1) and ARUIOA (909-1).

2.3.1 25way Socket SK15

This socket is used for the connection of external
facilities listed below: the connections should be made
via a Belling Lee L1328/P mating plug to the terminal
blocks in the base of the cabinet.

SKI15 Pin Used for See Para
No '
1 External aerial muting 2.3.8
2 DC Out facility 2.3.15

3 Not used

4  External loudspeaker

5  Low level 60082 line 2.3.11
6 24v DC positive supply input 2.3.6
7  Low level 60022 line 2.3.11
8 . External loudspeaker (switched) 2.3.11
9  External loudspeaker
10 AGC Out 2.3.10

11 AF sidetone input screen and carth 2.3.12
12  AF sidetone input 2.3.12

13 AF output from ARUI0A

14  AF output from ARUI0DA (screen)

15  Highlevel 60002 external line screen 2.3.11
16  Highlevel 600Q external line 2.3.11
I7 420V to ARUIOA

18 AGC from ARUIDA

19 AGCto ARUICA

20 Desensitising and external RF gain 539
control

21  ISB muting ARUI0A

2 1-4MHz re-insertion oscillator
output to ARUI0A

23 I -4MHz re-insertion oscillator
output cable screen

24 External loudspeaker (common)
25 Chassis :

2.3.11

2.3.2 8way Socket (SK37)

This socket is used for connections to the ARULIB
Synthesiser. Details of the connections are given below.
An inter-connecting cable type 5741A is supplied. If
the ARUIIB synthesiser is not installed with the R551
then pins 5 and 6 of SK37 must be linked.

Socket SK37
Pin No

Used for

1 Chassis Connection
See para. 4.2.20
Sece para. 4.2.20
+5vV DC

+20V DC

+20V DC to VFO
See para. 4.2.20

Not Used

+720V DC to YFO from ARU11B
Synthesiser See para. 4.2.20

G~ N B




-2,3.3 Other External Connections .
Used for | See |
para. 2.3.4

para. 2.3.13

|Connection |

SKl1 Aerial

[00kHz from External
SK10 Reference Source

SK19 100kHz to ARUILIB ARUI1B Hand-
Synthesiser book 941-1

SK20 1-4MHz IF Output para. 2.13.14

SK36 600 to 700kHz Output ARUIIB Hand-
from ARU!1 1B Synthesiser book 941-1

PL38 AC Mains Input para. 2.3.5

JK1JK2 Headphone Sockets para. 2.3.11

h . .
'E::ltninal Equipment Earthing para. 2.3.7

SKi2 ISB output to ARUIDA

2.3.4 Acrial

The aerial parameters should be as follows:
Below 4MHz: 100 in series with 200 to 700pF unbalanced
Above 4MHz: 500 unbalanced

The aerial lead-in must be connected to SK1 at the
back of the R551 Receiver. The type of mating plug for
this socket is Greenpar GE35070C10.

2.3.5 AC Supply

The mains cable should be connected to the Bulgin
P430 socket which mates with plug PL38 at the back of
the R551 Receiver.

CAUTION: Do not apply voltage to the cable until
setting up instructions have been carried out
(see Chapter 3).

2.3.6 DC Supply (24V negative earth)

Connect the supply cable to the 25way socket
(SK15) at the rear of the receiver. The 24V positive
lead must be connected to pin 6 and the negative lead
connected to pin 25.

Ensure that the 24V supply is capable of providing a
current of at least 4A, and that an internal 4A Fuse is
used in the DC supply line.

CAUTION: Do not apply voltage to the cable until
setting up instructions have been carried
out (sec Chapter 3).

2.3.7 Earthing

An earth bolt is provided at the rear of the cabinet,
and should be connected to the cabinet earth via the
connection provided, When the receiver is installed with
other equipment e.g. transmitter, a separate earth lead is
essential. (see Fig. 2.3).
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2.3.8 Aerial Muting

The muting relay in the R551 Receiver is capable
of 1mS operate and release times. At 30MHz, 50dB of
muting is possible, increasing to 100dB at 200kHz.
Muting can be reinforced by use of the desensitising
facility (see para. 2.3.9).

Connect the external muting contacts between pins
1 and 25 of SK15. These external contacts must be
normally closed, and must open to mute the receiver.

The current rating of the external contacts must not
be less than 25mA.,

If external muting is not required, then pins | and
25 of SK15 must be linked.
2.3.9 Desensitising and External RF Gain Control

It is possible to desensitise the receiver by the
application of a positive voitage to pin 20 of the 25way
socket SK15.

Desensitisation of up to 120dB is possible, with a
desensitising attack time of less than 2mS5.

The desensitising voltage must be 9V DC maximum
from a source not greater than 1008,

If required, the desensitising facility can be used in
conjunction with the aerial muting facility (see para.
2.3.8)

2.3.10 AGC Out (Not normally used)

The AGC output at pin 10 of SKI5 can be used for
monitoring or for external control.

2.3.11 AF Qutputs

The following AF outputs are available from the
R551 Receiver:

Either (a) 1-5W in external 3Q load with 0-5W into’
internal loudspeaker

or (b} 1:225W into an external 600Q load with
0-5W into internal 10£2 loudspeaker

and (c) +10dBm into a 6000 load (with separate
Set Level Control).

(d) two outputs, each 2mW into 600 head-
phones (JK1 and JK2.)

External 3Q Loudspeaker

Connect the external 3Q loudspeaker to pins 8 and
9 of the 25way socket SK15 (or to 4 and 9 if the loud-
speaker is to be directly connected to the R551 Re-
ceiver output and not switched).

External 600€} line, high level

Connect the 600Q line to pins 16 and 15 (screen)
of the 25way socket SK15.

External 60002 line, low level

Connect the 60002 line between pins 5 and 7 of the
25way cable SK15, and the screen to pin 13.

981-1
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Line level adjustment is detailed in para. 3.3.12.

Headphones

Insert 6002 headphones in the front panel sockets.
The AF Gain control will vary the level of all the AF
outputs simultaneously with. the exception of the low
level 6000 line.

2.3.12 AF Input
Pin 12 of the 25way socket SK15 is used for the
amplification of sidetone from an associated transmitter,

full audio output resulting from an input of 0dBm at
IkHz.

2.3.13 100kHz Reference Input

A 100kHz external frequency standard can be
connected to SK 10 if it is required.

An input emf of 05V rms from a 50Q source is
necessary.

The mating plug is Greenpar GE35070C10.

Switch to EXT on the rear panel of the recéiver. This
requires use of the optional high stability reference
oscillator module,

2.3.14 1-4MHz IF Output (Not normally used)

The 1'4MHz output at SK20 is [00mV +1dB peak
envelope voltage across 50€2. This output is controlled
by the AGC circuits and by the RF Gain control. When
the AGC is switched off, the IF output can increase to
approximately 350mV before overloading occurs.

The BFO or re-insertion oscillator level at the IF
ocutput, when loaded, will not be greater than 46dB
below 100mV.

The mating plug type is Greenpar GE5070C10.

2.3.15 DC Out Facility (Not normally used)

The veltage at pin 2 of the 25way socket SK15 can
be used to supply external circuits or equipment, and is
available when the R551 Receiver Supply switch is set
to STAND BY or ON.

When the R351 Receiver is being powered by an
AC supply, the voltage at pin 2 is a nominal +24V
unstabilised and the maximum current drawn must not
exceed 200mA. If the emergency DC supply is being
used, the voltage at pin 2 will be the same as the DC
supp!y input at pin 6,

2.3.16 Use of External Crystal Oscillator

Socket SK36 is intended for use with the ARUIIB
Synthesiser.

2.4 SETTING MAINS TRANSFORMER TAPS

Taps on the Mains Transformer must be set to
accommodate the supply voltage. Connect the trans-
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former windings in parallel for 0-125V operation and
in series for 200-250V operation.

Ensure that the correct fuses are fitted.
For204t0255V FS1 and FS2are 1 A 5920-69-142-2826
For 106to 124V FSl and FS2are 2A 5920-99-119-8828
After adjustment replace the covers.

SRiT2712/86

47=63Hx

100 110 120V

00 000 g

.DD Ogf

Fig. 2.1 Mains Transformer Connections

2.5 SETTING LINK LKI

The link is associated with the loudspeaker swnch
and should be set to suit installation requirements. It
should be removed when controlling the external loud-
speaker.

2.6 SETTING LINK LK2

This link is used to complete the 20V supply to the
600 to 700kHz VFO in the R55! Receiver when the
ARUILIA Synthesiser has been removed -from the
receiver.

2.7 BRIEF FUNCTIONAL CHECKS
Carry out these brief functional checks before op-
erating the equipment,

(1) Ensure that all external connections are made.

(2) Secure the equipment in its housing.

(3) Set the R5351 Receiver Off/Standby/On switch to
OFF. (If the ARU11B Synthesiser is used, set the
Synthesiser VFQO/Synth/CLA switch to VFO posi-
tion.)
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(4) Apply the supply voltage to the RS551 Recejver
supply cables.

(5) Set the Oﬂ'/Standby/On switch to STANDBY.

(6) Set the Loudspeaker switch to the ON pasition.

(7) Select an operational mode on the Service switch.

(8) Set the AF Gain fully clockwise.

(9) Set the RF Gain fully clockwise.

(10} Set the Off/Standby/On switch to ON.

(11) Check that the mechanical counter dial lamp lights.

(12) Check that noise is heard from the loudspeaker.
' Switch to the other operational modes and check
that noise is heard. .

(13) If both AC and 24V DC supplies are connected,
switch off the AC supply and verify that the
equipment remains operational,

(14) When the ARUIIB Synthesiser is employed, set

the Synthesiser VFO/Synth/CLA switch to SYNTH -

position, confirm that the ARUIIB Synthesiser
front panel lamp is illuminated and the RS551

Receiver mechanical counterdial lampis extinguished.
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3.2.7 Loudspeaker Switch

3.2.8 Line Preset Control

3.2.9 AF Gain Control

3.2.10 Service Bandwidth kHz Switch
Table 3.1 Service Bandwidth kHz Switch Positions

~ 3.2.11 BFO
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3 OPERATING INSTRUCTIONS

It is assumed that installation and setting up has
been carried out as detailed in Chapter 2.

3.1 INTRODUCTION

_In order that the operator may familiarise himself
with the equipment, the operating instructions are
preceded by a list of controls and their functions.

Refer to handbook 941-1 for the ARUIIB Syn-
thesiser, operating instructions, when necessary.

3.2 CONTROLS AND FACILITIES

3.2.1 Frequency Selection Controls

The selection frequency is represented by a- six-
figure digital decimal readout, On the left-hand side of
the front panel are the 10MHz, 1IMHz and 100kHz
selection switches. In line with, and to the right of these
knobs, is a mechanical counter which indicates the
10kHz, 1kHz and 100Hz settings. The last digit has
five sub-divisions to allow an indicated frequency setting
down to 20Hz. This counter is controlled by dual coarse
(outer) and fine (inner) concentric knobs. The fine tune
knob can be used as a speech clarifier on SSB operation.

The tuning knob drives the capacitor of the VFO,
to which it is connected by a clutch mechanism. This
clutch slips to protect the drive mechanism if it is rotated
hard against the end stops. Such- action should be
avoided as it imposes unnecessary wear on the drive
mechanism.

322 0 and 9 (CAL) Indicator Lamps

The VFO has an uncalibrated ‘frequency overlap’
at range edges.

The indicator lamps are provided to ensure that the
VFO, and hence the associated mechanical counter
readings, is kept within the calibrated range. .

As the tuning control is rotated counter-clockwise
towards 000, the 0 lamp lights just before 000 is reached
on the counter, to warn the operator that he is approach-
ing the LF calibration limit of the VFO. If the tuning
control is rotated further counter-clockwise past 000,
the extreme left-hand digit of the counter will change to
9. Thus, if the extreme left-hand digit of the counter is
9 and the 0 lamp is lit, the receiver is out of calibration.
The operator must then switch to the next lower digit on
the 100kHz switch and rotate the tuning control clock-
wise to tune in the receiver,

The procedure is similar at the HF end of the VFO
range. As the tuning control is rotated clockwise towards
999, the 9 (CAL) lamp lightsjust before 999 is reached on
the counter, to warn the operator that he is approaching
the HF calibration limit of the VFO. If the tuning
control is rotated further clockwise past 999, the ex-
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treme left-hand digit of the counter will change to 0.
Thus, in this case, if the extreme left-hand digit of the
counter is 0 and the 9 (CAL) lamp is lit, the receiver
is out of calibration. The operator must then switch
to the next higher digit on the 100kHz switch and rotate
the tuning control counter-clockwise to tune in the
recerver,

The 9 (CAL) lamp is also used during calibration.
The VFO is calibrated at the HF end of its range when
the counter is set to 000; at this setting, the 9 (CAL) tamp
lights. This facility ensures that the operator does not
set the counter to 000 at the LF end of the VFO range
during calibration.

3.2.3 Front Panel Meter

When the Line/Signal switch is set to LINE position,
the meter indicates the low level line output, one scale of
the meter being calibrated at three points; —10dBm,
0dBm and + 10dBm (note that the ballistic characteristic
is not that of a VU meter).

An indication of signal strength is given when the
switch is set to SIGNAL, allowing the meter to be used
as a tuning indicator. Note that the AGC switch must be
set to FAST or SLOW position and the RF Gain control
fully clockwise or else a false reading will be obtained.

- 3.24 CAL Preset Control

The CAL control is used to calibrate the VFO.

3.2.5 Off/Standby/On Switch

In the OFF position, the supplies (AC and DC) are
disconnected. When the switch is set to STANDBY,
the input supplies are connected to allow energising
voltages to be fed to the crystal oven, the VFO and to
illuminate the meter lamp. In the ON position of the
switch, the receiver is fully operational, all circuit
voltages being applied.

The frequency accuracies to be expected when using
the VFO after different periods of warm-up are as
follows:

R551 Receiver switched ON from cold—accuracy
within 1-5kHz.

R551 Receiver switched to STANDBY or ON for
10min—accuracy within 200Hz.

R551 Receiver switched to STANDBY or ON
for 2hr or more—accuracy within 100Hz.

3.2.6 Front Panel Lamp ‘

This lamp, which illuminates the mechanical counter
readout, lights when the Off/Standby/On switch 1s set to
ON, and the ARULIB Synthesiser VFO/Synth/CLA
switch is set to VFO position.




3.2,7 Loudspeaker Switch

The function of this switch is to switch the internal

loudspeaker on or off, or to monitor the audio from the
ARUI0A when in the UP position. T

3.28 ‘Line Preset Control , L
The setting of this control determines the' 6002 low
level line output.

3.29 AF Gain Control
This control will vary simultaneously the level of all

the AF outputs, with the exception of the low level
6002 output.

3.2.10 Service Bandwidth kHz Switch -

In addition to sctting the mode of operation and
appropriate AGC time-constants, this switch provides
simultaneous selection af the required bandwidth, with an
extra position for calibrate and test facilities. Table 3.1
details the facilities available.

'I_;ahle 3.1 Service Bandwidth kHz Switch Positions

Switch Service Provided Bandwidth
Position Modes Sideband kHz
ISB* A3B independent 275 or 5-5*
LSB* A3l, A3A lower 235 or 2-T5*
USB A3l, A3A upper 2-35 or 2+75"
A3, A2 either, or both .
AMS A3H, A2H with carrier 80
A3, A2 either, or both - )
AM3 A3H, A2H with carrier 30
A3, A2 either, or both )
AMI A3H, A2H with carrier -0
cw (-3 Al carrier only 03
cw 1 Al carrier only 1-0
cw 3 Al carrier only 30
cw 8 Al carrier only 8-0
Used with CAL control and Meter
TEST/{CAL for calibrating VFO. Also used with
Meter for testing receiver.
* Optional

3.2.11 BFO

Automatically switched into circuit by the Service
Bandwidth kHz switch on Al cw mode, this control
provides a frequency variation of 4. 3kHz.

3,212 RF Gain Control

This control varies the RF and IF gain of the
receiver.

3.2.13 AGC Switch

The three position contrel can switch the AGC out of
circuit or determine the time constants of the AGC
system:

{a) OFF switches off the AGC

(b) SLOW selects time constants for the mode of
operation in use, as follows:

Mode Arntack time - Decay time
AM 70 to 150mS  0-7 to 1-68
All other ‘

Modes ImS 8 to 158

{c) FAST for use during tuning and conditions
of rapid fading, the decay times
being reduced to approximately §th of

those quoted above. -

3.2.14 Headphone Jacks

Two headphone jacks are provided for the connec-
tion of 600Q headphones. Loudspeaker output is not
available when hcadphones are being used in the jack
sockets.

3.3 OPERATING THE RS551 RECEIVYER

It is assumed that the operator has familiarised him-
self with the R551 Receiver controls detailed in para. 3.2,

The method of operation will depend on the type of
service employed and conditions of reception, so it is
suggested that the operator first carries out the initial
setting up instructions detailed immediately below, and
then refers to the following parcgraphs as necessary.
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3.3.1 Initial Setting Up .

(1) Set the Off/Standby/On switch to ON and check that
the front panel indicator lamp lights.

(2) Plug in headphones, if required, to the front panel
jacks.

(3) Set the AF and RF Gain controls fully clockwise.
(4) Switch on the loudspeaker if required.
(5) Set up the frequency on the frequency controls.

3.3.2 Tuning

The front panel meter can be used for tuning, a peak
reading being obtained when the signal is tuned in.

On AM and MCW, unlike SSB and CW, fine
tuning is not normally necessary once the frequency has
been set up.

A FAST position on the AGC switch is available
for tuning purposes.

3.3.3 AF Gain Control and AGC

The automatic gain control (AGC) keeps the audio
output variations to within 109 for input signal changes
of as much as 100dB, so it is possible to set the AF Gain
cantrol to a suitable position and then leave it.

3.3.4 RF Gain Control and AGC

When AGC is switched on, the output from the
1-4MHz IF stage, and consequently the input to the
audio stages, is kept constant at a level which 1s the ideal
level at which these stages should operate.

If the AGC is switched off, for example on 5SB,
and level adjustments made by use of the RF Gain
control, the output of the IF stages may be too high and
consequently cause distortion. On the other hand, if the
level is set too low, the signal-to-noise ratio will be
worsened. Thus, use of the AGC ensures optimum
receiver performance.

Operators requiring to use the receiver with the
minimum of adjustments, should simply set the AGC
switch to FAST and the RF Gain fully clockwise.
More sophisticated uses of the AGC switch and RF
Gain control are detailed below.

AGC is normally switched off only when a signal is
being received which is accompanied by regular bursts of
interference that hold down the gain of the receiver. If
the AGC is left on, the gain will take time to recover due
to the AGC decay time. If the AGC is switched off,
intelligibility will only be reduced whilst the interference
18 present. )

When it is desired to operate the receiver with AGC
switched off, either method (a) or (b) below should be
adopted.

(a) First switch the AGC on and set the AF Gain

control to give the required audio output level.

Switch off the AGC and adjust the RF Gain
~ control to obtain the same audio output as that

obtained when the AGC was switched on.
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{b) Set the RF Gain control to the maximum gain
position, i.e. fully clockwise. Switch the AGC
on and set the Line/Signal switch te SIGNAL.
The meter now indicates the strength of the
incoming signal by monitoring the AGC control
line.

The RF Gain control should now be rotated
counter-clockwise until the meter needle just
moves up-scale slightly. A condition has been
reached where the meter is indicating the voltage
placed on the AGC line by the RF Gain control,
this voltage having overriden the AGC voltage.
The RF Gain has only just overriden the AGC
so the receiver is still operating under optimum
conditions and the AGC can be switched off.

A method of using the RF Gain and AGC which
should prove useful when recciving signals of good
strength is as follows:

(¢) Switch the AGC switch to FAST and the

Line/Signal switch to SIGNAL. Set the RF
Gain control fully clockwise. Adjust the AF
Gain control for the required audio level.
Rotate the RF Gain control counter-clockwise
until the meter needle moves up-scale, and then
rotate it clockwise through about 45 degrees.

The receiver will now be operating with the
AGC on, and will cater for a drop in signal level,
due to fading, of about 30dB. At the same time
full AGC will be available for increase in signal
strength. This method of operation, which is
really a method of altering the AGC threshold,
ensures that noise is not troublesome during
gaps in transmission.

The R551 Receiver AGC system controls the
incoming SSB, CW and MCW signals in 3JmS (attack
time). Because of this, it is possible to use AGC on.SSB
or CW, without getting audio ‘thumping’ when receiving
a word or character. The AGC decay time is about 10
seconds in the modes of operation stated above, when the
AGC switch is set to SLOW. This means that receiver
gain will not change, and consequently noise will not be
troublesome, between words or characters. So, providing
that rapid fading of the signal is not taking place, or bad
impulse noise is not present, it is advisable to set the
AGC switch to SLOW.

The AGC switch should keep the AF output vir-
tually constant, so if fading is noticed, the AGC is not
recovering quickly enough and the AGC switch should be
set to FAST. When - exceptionaily high interference
is present the following should be tried.

(d) Rotate the RF Gain control fully clockwise,
set the AGC switch to FAST, and the Line/
Signal switch to SIGNAL. Set the AF Gain
control for a suitable audio output. Rotate
the RF Gain control counter-clockwise until the
meter needle just moves up-scale. The AGC will
then be overriden and should be switched off.
Now rotate the RF Gain control slowly clockwise,
causing the signal (with interference) to increase
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in amplitude at the final stage of the 1-4MHz
IF amplifier. This stage is fitted with a sym-
metrical peak clipper so that as the RF Gain
control is turned clockwise, the noise peaks
start to be clipped, with further rotation of the
RF Gain control even the wanted signal will
be clipped. The RF Gain control must be set to
a compromise position which allows clipping of

carrier during the key-up condition, If the AGC were
allowed to decay rapidly during this key-up period, the
carrier leak may be received at almost the same level
as the carrier, and communication would be impossible.
This effect can be largely eliminated by setting the
AGC switch to SLOW with the RF Gain control fully
clockwisc. However, for improved reception, the method
detailed in (c) above should be employed.

A summary of the use of the RF Gain control and
AGC switch under various operating conditions follows
in Table 3.2.

interference spikes but not distortion of the
wanted signal. ‘

Many transmitters on CW, emit a certain amount of

Table 3.2 Use of RF Gain Coptrol and AGC Switch

Reception AGC
Mode Reception Conditions Switch RF Gain Control Setting
: Position
QZ?H Very strong impulse noise interference FAST Carry out adjustments as detailed in (b) above
A3, Good signal with slow fading SLOW  Fully clockwise
A2 Slight fast fading FAST Fully clockwise
A2H  Deep fast fading FAST Fully clockwise
" tiood signal with slow fading SLOW Carry out adjustments as detailed in (c) above
' Good signal with fast fading FAST Carry out adjustments as detailed in (c) above
A3l Good signal with deep fading FAST Fully clockwise o
Al Heavy impulse n oise interference OFF Eg;?é out adjustments as detailed in (b) or (d)
Very heavy impulse noise interference OFF . Carry out adjustments as detailed in (c) above
FAST Carry out adjustments as detailed in {b) above
A2 . _— Carry out adjustments as dctailed in (b) or (d)
A2H Heavy impulse noise interference OFF above. If reception impossible, try to receive on

3.3.5 Reception of Single Sideband A3J Signals

The Service Bandwidth kHz switch has two positions
for the reception of single sideband signals, A3J) usb
and A3) Isb. Speech can be clarified by use of the fine
tuning control.

3.3.6 Reception of Double Sideband A3, A2 Signals and
Compatible AM A3H, A2H Signals

The Service Bandwidih kHz switch has two positons
for the reception of specch (or music): AMR and AMJ.

When listening to music or speech, the AMS
position should be sclected, and should only be reduced
if interference is bad. Use of the AM3 position is only
justifiable if interference is severe, because this gives
an audio bandwidth of only 1-:5kHz which is virtuafly
uscless for music and not particularly good for speech.

3-4

A3J or Al positions

However, the AM3 position 1s ideal for the re-
ception of single sideband A3H signals, which use a
carrier and one sideband. In this case the recciver can be
detuned, when the audio bandwidth is almost 2-TkHz.

Unlike reception of A3) and Al, the accuracy of
tune required for DSB reception is not great. Once the
frequency has been <ol oap. it vmane! i~ not normally
NECessilry.

3.3.7 Rceeption of DSB in the Presence of Very Heavy
Interference

When heavy adjocent-channe] interierence or bad
selective fading is present, il is often advantageous 10
select A3) (usb or lsb—whichever has the least
interference) on the Service Bandwidth kHz switch and
receive the wanted DSB signal as if it were an SSB signal.
[n this condition of reception, the carrier is removed and
replaced by an internal oscillator.
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This Is advantageous during selective fading, when
fading of the incoming carrier without corresponding
fading of the sidebands causes envelope distortion. This
distortion is not apparent on SSB reception because an
envelope detector is not used and, as stated, the carrier
is replaced.

If an adjacent DSB station, for example 8kHz away,
is breaking through into the wanted passband, an
envelope detector will demodulate the sidebands of the
unwanted signal to produce unwanted audio information
along with the wanted audio information. However, if
the wanted signal is being received on SSB, the unwanted
signal will be demodulated to produce a nominal
frequency of 8kHz—not nearly so annoying. Furthermore,
if headphones are used, this unwanted frequency may be
attenuated by the inherent frequency response of the
headphones.

When a DSB signal is being received in the 55B
mode, accurate tuning can be obtained by tuning in the
carrier for a zero beat note.

3.3.8 Reception of CW

The Service Bandwidth kHz switch controls the
BFO so that it is only available when Al cw positions are
selected.

When tuning in a CW signal, it is essential that it is
first centred in the receiver passband before the BFO is
adjusted for the desired tone. There are three methods of
doing this. Methods (a) or (b) are only necessary when
the exact frequency of transmission is not known or
when the transmission accuracy is worse than 50Hz.
Method (c) can be used when the frequency of reccption
is known exactly. :

() Set the Service switch to SSB and tune in the
CW signal for a zero beat. The centre frequency
(or zero) of the BFO is 1-4MHz, which is the
same as the re-insertion oscillator frequency used
on SSB; thus, if a CW signal is tuned in to give
a zero beat note on SSB, then the incoming
signal will have been translated to 1-4MHz at the
receiver second IF stage. Next, set the Service
Bandwidth kHz switch to either the Al cw 1 or
0-3 positions and adjust the BFO for a zero beat
with the incoming signal. The BFO will now be
at 1-4MHz and therefore centred. Having zeroed
the BFO, a reccived CW signal will be correctly
in tune when it has been tuned in for zero beat.
The BFO should then be adjusted to give the
required tone.

(b) This method is not as accurate as (a) but is
slightly quicker and may be used when the
narrowest bandwidth (0-3kHz) is not employed.
Set the Service Bandwidth kHz switch to
Al cw 1, the Line/Signal switch to SIGNAL,
and the AGC switch to FAST. Tune 1n the
signal for maximum deflection on the meter,
then adjust the BFO control for the desired tone.
If condftions allow, return the AGC switch to
SLOW.
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(c) This is the quickest method. If the transmitter
frequency is known accurately (within 50Hz)
and the receiver has been recently calibrated,
it is only necessary to set the frequency on the
receiver controls and adjust the BFO control for
the desired tone.

The inherent frequency stability of the R551 Re-

ceiver allows the continuous use, under normal operat-
ing conditions, of the 0-3kHz bandwidth, ensuring
better rejection of unwanted signals, and improved
signal-to-noise ratio.

The 8kHz or 3kHz bandwidths are useful for
‘searching’. Once the signal has been found, the band-
width can be narrowed to 0-3kHz. Another use of the
wider bandwidths may be found during ‘netting’ or
listening on a calling channel when poor frequency
accuracy of other stations is experienced.

3.3.9 Reception of CW in the Presence of Very Heavy
Interference

Selection of the 0-3kHz bandwidth will reduce the
interference from an adjacent channel signal if it is more
than 150Hz off tune.

A further remedy is to adjust the BFO control to
produce a zero beat with the interfering signal. The
resultant audio output tone will be equal to the frequency
difference between the wanted and unwanted signals.

3.3.10 Reception of MCW A2 and AZH Signals

A 3kHz bandwidth is normally required for MCW
reception, although the 1kHz bandwidth can be used
when a modulating frequency below 500Hz is employed.

3.3.11 Calibration

The highly stable synthesiser controlled by the three
left-hand decade switches on the front panel requires no
frequency check, the calibration facility being provided
to allow the operator to make an occasional check of the
VFO accuracy.

First set the Service Bandwidth kHz switch to
TEST/CAL position. Set the AF Gain control fully
clockwise; switch on the loudspeaker and switch AGCto
FAST. Set the mechanical counter to 000 at the high
frequency end by rotating the tune control clock-
wise. The 9(CAL) lamp should light to indicate that 000
has been set at the correct end of the range. An audio
note should be heard and this should be adjusted for a
zero beat note by means of the Cal control.

If enhanced accuracy is necessary the metet can be
used. Set the Line/Signal switch to SIGNAL and
observe the meter needle. Adjust the Cal control for
minimum rate of meter needle flutter.

Once the receiver has had a few hours to warm up,
only very occasional calibration will be necessary.
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. 3.3.12 Low Level Line Adjustment

Set the Line/Signal switch to LINE and adjust the
Line control for the desired level on the meter.

3.3.13 Test Facility

Use of the TEST position of the Service Bandwidth
kHz switch is fully covered in para. 7.3.

3.3.14 Front-Eml Protection Fuse .
A fuse FSI, protects the front-end circuits from

very large signals. Signals large enough to blow this

fuse are unlikely, but the operator should be aware
of the possibility. FS1 is located on the rear panel
of the receiver and the fuse replacement is 250mA
(5920-99-914-0687).
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4.1

4.2

4 CIRCUIT DESCRIPTION

PRINCIPLES OF OPERATION

4.1.1. COMPLETE RECEIVER

4.1.2 FREQUENCY DETERMINING CIRCUITS
4.1.3 AUTOMATIC GAIN CONTROL

DETAILED CIRCUIT DESCRIPTION
4.2.1 AERIAL CIRCUITS

4.2.1.1 Aerial Muting

4.2.1.2 Sub-Octave Filters

4.2.1.3 Front-End Protection

4.2.1.4 RF Amplifier

4,2.1.5 Mixer 1

4.2.2 38MHz IF CIRCUITS
4.2.2.1 38MHz FKilter
4.2.2.2 38MHz IF Amplifier
4.2.2.3 Mixer 2

42,3 39-4MHz OSCILLATOR
4.2.4 38 TO 68MHz BANDPASS FILTER

4.2.5 1-4MHz IF CIRCUIT
4.2.5.1 IF Filters
4.2.5.2 IF Amplifier
4,2.5.3 Demodulation

42,6 AUDIO CIRCUITS
4.2,6.1 Audio Preamplifier
4.2.6.2 Audio Amplifier
4.2.6.3 Low Level Line Amplifier

4.2.7 AGC CIRCUITS
4.2.7.1 Peak Level Detector
4,2.7.2 AGC Time Constant Circuits
4.2,7.3 Manual Control of Receiver Gain
4.2.74 Receiver Desensitising and External RF Gain Control
4.2.7.5 AGC Attenuation
4.2.7.6 AGC OQutput Facility
4.2.1.7 Signal Level Indication

4.2.8 VARIABLE FREQUENCY OSCILLATOR (VFO)
429 VFO MECHANICAL DRIVE SWITCHES
4,2.10 MIXER 5

4.2.11 41 TO 50MHz VCO CIRCUITS
4.2.11.1 4-1to 550MHz VCO
4.2.11.2 41 to 50 Variable Divider

5
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4.2.11.3 Divide-by-2 Circuit (Bistable)

4.2.11.4 Reference Frequency Divide-by-2 Circuit (Bistable)
4.2.11.5 Phase Comparator

4.2.11.6 DC Amplifier and Filter

4.2.12 34 TO 44MHz STEP FILTER
4.2.13 MIXER 3
42,14 35 TO 36MHz FILTER AND AMPLIFIER

4.2.15 38 TO 68MHz VCO CIRCUITS
4.2.15.1 Mixer 4
4.2.15.2 32MHz Low-Pass Fiiter and Amplifier
4.2.15.3 Divide-by-10 Prescale
4.2.15.4 3 to 32 Variable Divider
4.2.15.5 Monostable
4.2.15.6 Phase Comparator
4.2.15.7 DC Amplifier and Filter
4.2.15.8 In-Lock Sensing Circuits
4,2.159 38 to 68MHz VCO

42,16 INSERTION OSCILLATOR CIRCUITS AND BFO (OFPTIONAL HIGH
STABILITY UNIT)
4.2.16.1 Circuit Operation
4.2.16.2 1-4dMHz Amplifier
4.2.16.3 External Frequency Reference
4.2.16.4 5-6MHz Frequency Reference Circuits
4.2.16.5 Description of Reference Circuits

4,2.17 1-4 MHz FREQUENCY REFERENCE AND BFO (NORMAL UNIT)
4.2.17.1 1-4MHz Reference Oscillator
4.2.17.2 Divide-by-14
4.2.17.3 BFO
4.2.17.4 1-4MHz Amplifier

4.2.13 POWER SUPPLY AND STABILISATION
4.2.18.1 Input Supplies
4.2.18.2 Rectification Circuits
4.2.18.3 20V DC Stabiliser
4.2.18.4 5V DC Stabiliser

4.2.19 TEST/CAL FACILITY
4.2.19.1 Calibrate
4.2.19.2 Test

4,220 OPERATION OF ARU1IB SYNTHESISER

FIG. 4.1 BLOCK DIAGRAM OF R551 RECEIVER
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4 CIRCUIT DESCRIPTION

4.1 PRINCIPLES OF OPERATION

Refer to Fig. 4.1 which shows the block diagram of
the receiver.

4.1.1 COMPLETE RECEIVER

The input signal is fed via an aerial muting relay, to
a bank of sub-octave bandpass filters which attenuate
out-of-band signals to reduce blocking and-improve
intermodulation performance. After filtering, the signal
is passed to an RF amplifier which has its own front-end
AGC system,

Following the RF amplifier is a 30MHz low-pass
filter and then the first mixer, which accepts the full
range of aerial frequencies (100kHz to 30MHz) and the
output from the divide-by-N synthesiser (described
separately) which is always 33MHz higher than the signal
frequency. The required output frequency of the mixer is
38MHz (first IF), this being passed via the 8kHz band-
pass filter centred on 38MHz which removes unwanted
mixing products, to the 38MHz first IF amplifier.
Output from this amplifier is applied to the second
mixer. Also applied to this mixer is the output from the
39-4MHz oscillator,

Filters, selected by the Service Bandwidth kHz
switch, extract the 1-4MHz second IF and pass it to the
" 1"4MHz amplifier.

In the second IF amplifier is a crystal filter having a
pass-band of around 1kHz which is switched in circuit on
0:3kHz CW operation only to reduce the noise due to the
high gain wide band amplifier.

From the second IF amplifier the signal is applied
to the demodulator, this being a conventional type for
DSB modes of operation. For SSB modes, the re-
insertion frequency of 1:4MHz is derived from a standard
or from the same oscillator as for the BFO on CW, except
that the oscillator is phase locked to the standard refer-
ence frequency to provide exactly 1-4MHz. Note that a
clarifier is not used, clarification being achieved by
variation of the VFO frequency (see para. 4.1.2). A
variable BFO is provided for CW operation,

Audio output from the demodulator is applied to an
AF amplifier which provides loudspeaker and headphone
outputs and also input to another amplifier which
provides a low-level line output.

An AGC system which complements the front-end
AGC system, is used over the IF stages (see para. 4.1.3),

412 FREQUENCY DETERMINING CIRCUITS
The frequency determining circuits are in the form
of a divide-by-N synthesiser, this being a synthesiser in
which the division ratio varies with output frequency.
As can be seen from the block diagram (Fig. 4.1)
two phase-lock loops are employed in the frequency
determining circuits: one associated with the 38 to
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68MHz VCO (voltage controlled oscillator), and one
associated with the 4-1.to 5-0MHz VCO.

When the operator tunes the receiver to the frequency
he wishes to receive, he sets up the first three digits by
means of rotary control knobs and the remaining
three digits on a mechanical counter which is actuated
when the front panel tuning control is rotated. Thus
the standard R551 Receciver is part synthesised and
part tunable. Full frequency synthesis is possible by
use of the ARUIIB Synthesiser.

The basic function of the frequency determining
circuits can be best understood by considering what
happens when a frequency, e.g. 25:8260MHz, is set up
on the front panel.

The signal frequency is applied to Mixer !, the
output of which must contain 38MHz (first IF).

If an IF of 38MHz is to be produced, then the
38to 68MHz VCO must supply an output of 63-8260M Hz
so that the required 38MHz difference frequency can be
extracted from the mixer output.

Rotary control knobs on the front panel set the
38 to 68MHz VCO approximately to the frequency
required, by selection of tuning elements in the oscillator,
The 10MHz and 1MHz step switches are coarse controls
and the 100kHz step switch is a fine control. In this way,
the oscillator can cover the nominal frequency range of
38 to 68MHz in approximately 200kHz steps. In the case
under discussion, the 10MHz switch is set to position 2,
the IMHz to position 5 and the 100kHz switch is set to
8 to give an approximate VCO output of 63-:8MHz.

Thus, it can be seen that the nominal output of the
VCO is always 38MHz above the seiting of the I0MHz
and 1MHz switches, i.e. 25 + 38 = 63.

It has been shown how the VCO is set to the
approximate frequency required and it now remains to
show how it is set to the exact frequency required. To do
this, it is convenient to start considering the VFO,

The VFO covers the frequency range of 600 to
700kHz and is set to the required frequency by the front
panel tuning control, which also actuates a 3-digit
mechanical counter. When this counter is set to 000 at the
low frequency end, the-VFO is oscillating at 600kHz,
and when it is set to 000 at the high frequency end, the
VFO is oscillating at 700kHz. The last three digits in the
example under discussion, i.e. 260, are set on this counter
to give a VFO output of 626:0kHz. This output is
applied to Mixer 5. Also applied to this mixer is the
output of another VCO, this covering the frequency
range 4-1 to 5-0MHz in 100kHz steps. The 100kHz
switch on the front panel sets the frequency of this VCO.
When the switch is set to 0, the VCO is oscillating at
5-0MHz, and when it is set to 9, it is oscillating at
4-1MHz. In this example, the switch is set to position 8,
to give a YCO output of 4:2MHz.



A phase locked lcop is associated with the 4-1 to
5-0MHz VCO to bring it on to frequency. The VCO is set
to approximate frequency by a wafer of the front panel
[00kHz switch, the nominal VCO frequency being set
higher on positions 0 to 5 than on positions 6 to 9,
The output of the VCO is applied to a 41 to 50 variable
divider, the division ratio of which is automatically set
by the front panel 100kHz switch. For example, when
the switch is set to 0, the divider divides by 50, whilst
when it is set to 9, it divides by 41, The variable divider
output is divided by 2 before being compared with the
50kHz reference signal. Any frequency difference between
the two signals results in the production by the phase
comparator of an error signal which is applied to the
VCO via a DC amplifier and filter.

As mentioned in this example the 100kHz switch is
set to B. Assume that the coarse setting of the VCO is
nominally 4:3MHz. The variable divider will be set to
divide by 42 to produce an ouput of approximately
102kHz. This is then divided by 2 to give a frequency of
approximately 51kHz.

When this frequency is compared with the reference
frequency in the phase comparator, a correction signal
will be produced to pull the VCO to the required
frequency, exactly 4-2MHz. When the VCO is oscillating
at this frequency, the output of the divide-by-2 prescale
will be 50kHz; no error signal will therefore be produced
by the phase comparator and the VCO will be locked at
4-2MHz. 1If the 100kHz switch is now set to 9, the coarse
setting of the VCO would remain the same, but the
variable divider would divide by 41, causing the VCO to
lock at 4-1MHz.

It has been explained how Mixer 5 gets its mixing
frequencies. In the example under discussion they are:
626kHz from the VFO and 4-2MHz from the 41 to
50MHz VCO. After mixing, a difference frequency of
3-5740MHz is extracted and applied to Mixer 3. Also
applied to this mixer is the output of the 39-4MHz
oscillator. Again the difference frequency is selected,
this being 35-8260MHz.

Note that the 39-4MHz oscillator output is also
applied to Mixer 2, and since the output of this oscillator
is injected at two different points in the signal path, any
frequency drift produced by it is nullified.

Applied to Mixer 4 is the difference frequency from
Mixer 3, i.e. 35-8269MHz, and the output of the 38 to
68MHz VCO which in this case is a nominal 63-§MHz.
It will be remembered, however, that the frequency
output required from this VCQ, in order that a signal of
25-8260MHz may be received, must be 63-8260MHz,
This discrepancy is taken care of by a phase locked loop,
the action of which is as follows.

- The differcnce frequency  of  27-974N Hz
(63-8-35-826MHz) is extracted from Mixer 4, this
frequency being divided by 10 to give a frequency of
2:7974MHz. The output of the divide-by-10 circuit is then
applied to a variable divider covering a division range of
3 to 32. The division ratio of this divider is automatically
set by the front panel 1I0MHz and IMHz switches, and
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is always 3 higher than the number indicated by them.
Thus in this example, the division ratio is 25 + 3 = 28,
to give an output frequency to the phase comp-rator of
approximately 99-9kHz, Also applied to the phase
comparator is a 100kHz reference signal from the
frequency standard. As in the other phase locked loop,
the two signals are compared and an error signal is
produced to set the VCO to the exact required output
frequency.

__ An in-lock sensing circuit reduces the filter band-
width when the VCO frequency approaches the correct
value,

4.1.3 AUTOMATIC GAIN CONTROL

Two AGC systems are employed. One is operated by
the output from the RF amplifier and controls an
attenuator at the front end. The other is fed from the
last 1-4MHz IF stage and is applied progressively to the
attenuators in the IF stages and the front end in the
following order:

{a) Fourth I-4MHz IF stage attenuator
(b} front-end attenuator

(c) 38MH2z attenuator

(d) second 1-4MHz IF stage attenuator
{e) third 1-4MHz IF stage attenuator

This sequence of AGC application ensures optimum
signal-to-noise ratio at all times.

The front-end AGC system also operates on strong
adjacent unwanted signals that fall outside the IF pass-
band, but within the RF pass-band, which would
otherwise c¢ause blocking by failing to actuate the IF
AGC detectors.

4.2 DETAILED CIRCUIT DESCRIPTION

4.2.1 AERIAL CIRCUITS

4.2.1.1 Aerial Muting
Refer to Fig. 10.8

The signal at the aerial socket SK1 is applicd to the
open contact of muting relay contacts RLI-t, The coil of
relay RLI is connected across the 20V supply via
plug PL2 and socket SK3 (switched to chassix), and is
consequently energised when the receiver is switched on.
Contacts RLI1-1 then change over to apply the signal to
the input of the filters. Resistor R funciions as a static
leak.

Socket SK3 is connected to chassis via SK15/1 (on
the rear panel of the receiver). or is earthed by the
transmitter.

Nate that the recciver is antomaticelly protected
against RF overlords if the power supply fuils or if the
receiver is switched off, as under this condition the
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muting relay is unenergised and the aerial consequently is
connected to chassis via the static leak resistor R1.

4.2.1.2 Sub-Octave Filters
Refer to Fig. 10.8

Sub-octave bandpass filters are employed to reduce
the level of out-of-band signals, The switch wafers
employed in the filter circuits are operated by the front
panel frequency selection switches as follows:

Switch Wafers Operated

l Frequency Switch l

10MHz STEBa SIEBb  SIDF
S2GF S2FF S2CB
IMHz S2GB S7EB SIEF
S3GF SIGB S3FB
100kHz S3FF S3HF S3IHB

When the frequency to be received is set up on the
front panel, the filter switches automatically select the
required filter, In addition, the 100 to 150kHz or 150 to
200kHz filter is switched by relay RL10 either from the
VFQO mechanism or the ARUI 1B Synthesiser.

4.2.1.3 Front-End Pfotecﬁo_n
Refer to Fig. 10.3

The output of the filters is fed via matching inductor
L104 and fuse FS1, to matching transformer T37. The
fuse is a front-end protection fuse. During large signal
conditions, the RF amplifier transistors VT1 and VT2 are
protected against overload voltages by the front-end
AGC system, but if the overload voltage becomes
excessive, FS1 will blow to protect the amplifier.

4.2.1.4 RF Amplifier
Refer to Fig. 10.3

Signal voltages are applied to a- wideband amplifier
via the electronic attenuator X1.

Transistors VT1 and VT2 are connected in class A
push-pull. Individual negative feedback is provided by
R5 and R6 (not decoupled) whilst overall negative
feed-back is provided via R12. Damping resistor RI10
minimises changes in impedance (and hence changes in
feedback) presented by VT1 and VT2 during their
conducting cycles. Connected to the secondary of T3 is a
30MHz low-pass filter with 38MHz IF rejection circuit
(L58, Cl14). .

Associated with the wideband amplifier is a front-end
AGC system. This complements the main IF AGC
system and controls very large unwanted signals falling
within the RF passband but outside the IF passband, and
which therefore do not operate the main AGC circuits.
Such signals, if not controlled, would overload the
RF amplifier and cause loss of wanted signals.

Wanted signals are also affected by this front-end
attenuation. Thus, this AGC loop is arranged to come
into operation not only for out-of-band signals, but for
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large wanted signals which would otherwise cause
intermodulation, cross-modulation, and blocking.

Transistors VT3, VT4, VT35 and VT6 form a DC
coupled amplifier driving electronic attenuator X1, the
attenuation of which increases with increase in current.
RF signal voltage at the L58, R26 junction is applied via
buffer resistor R26 and capacitor C121 to the base of
V716, a detector. Rectified RF pulses at VT6 collector are
directly coupled to VT5 where they are amplified and
smoothed by C118 in the collector circuit.

Immediately the local AGC circuits are activated
and VT35 consequently conducting, a voltage is applied
via isolating diode MR4 and PL6/C to the main IF
AGC system to shorten the time-constants of this
system. This ensures that the receiver is not ‘blanked off”
for long periods in the presence of high level transient
signals. .

The voltage at VTS5 collector is fed to VT4 base via
MR2 and buffer resistor R19. Also applied to the base
of VT4 is a control voltage from the main AGC system,
fed via PL6/B, MR3 and R18 (see para. 4.2.7.5). Diodes
MR2 and MR3 isolate the main AGC from the front-end

AGC to prevent interaction.

Transistor VT4 is directly coupled to VT3, which
drives the electronic attenuator X! via R13. Capacitor
Cl116 decouples the attenuator drive line which is
protected against excessive reverse voltage (caused by
rectification of very large signals in the attenuator) by
MRI1.

4.2.1.5 Mixer 1
Refer to Fig. 10.3

This mixer comprises components T4, T5, T6 and
diodes MR5, MR6§, MR7 and MRS, Signal frequency
voltages are applied to T4 primary whilst the output of
the 38 to 68MHz VCO is fed, via a bandpass filter, to the
primary of T5. Output from the mixer is taken from
Té secondary windings.

4.2.2 38MHz IF CIRCUITS
Refer to Fig. 10.3

4.2.2.1 38MHz Filter

FL14 is a crystal filter which selects the 38MHz
first IF from the output of Mixer 1 and feeds it to the
38MHz IF amplifier.

"4.2.2.2 38MHz IF Amplifier

The 38MHz IF Amplifier is a single class A push-pull
stage comprising transistors VT7 and VT8. Individual
feedback is provided by bias resistors R30, R31 and
undecoupled emitter resistors R32, R33. Transformer T9
in conjunction with capacitor C126 tunes the amplifier to
38MHz. The output at T9 secondary is connected to
Mixer 2 via L118 which is an image frequency rejector
tuned to reject 40-8MHz.
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"4.2.2.3 Mixer 2

Comprising components T10, T11, MR9, MRI10,
MR11, MRI12 and R38, this mixer accepts the output of
the 38MHz amplifier (via T10) and the output of the
39-4MHz oscillator (via T11 primary),

The mixing products are fed via plug PLE, to filters
which select the 1-4MHz second IF (see para. 4.2.5.1).

423 39-4MHz OSCILLATOR
Refer to Fig. 10.3

Transistor VT9 is connected in the common base
configuration. Inductor L62 and capacitor C130 form a
series resonant circuit tuned to 39-4MHz, . causing
3rd overtone crystal XL1 to operate in the series mode
with feedback applied via C133. Resistor R39 is a
damping component.

The output at the emitter of VT9 is applied to two

output amplifiers VT11 and VTI2, which are both tuned
stages. VT11] provides the necessary output via plug PL11

injection voltage for Mixer 2 via the tuned circuit
comprising L126 and C406.

424 38 TO 68MHz BANDPASS FILTER

Refer to Fig. 10.3

This filter, comprising L106, L107 and associated
components, passes the output of the 38 to 68MHz VCO
to Mixer 1 (see paras. 4.2,1.5 and 4.2.15.9),

425 1-4MHz IF CIRCUIT

4,2.5.1 IF Filters

Refer to Fig. 10.2 :

The output of Mixer 2 is connected via socket SK8
fo the wiper of Service Bandwidth kHz switch wafer
S4AF. This wafer, in conjunction with wafers S4CF,
S54CB, S4AB and S4AF, feeds the mixer output after
filtering to the 1-4dMHz amplifier. The 1-4MHz IF filter
selected by the Service Bandwidth kHz switch provides
the required bandwidth for the mode of operation in use,
details being given in the table below.

For independent sideband use a LSB output is
taken from the hybrid X2 to SK12 on the rear panel,

to the frequency synthesiser. VT12 provides the local

Service Bandwidth | 1-4MHz IF Bandwidth of
kHz Switch Position | Filter Selected | I-4MHz IF Filter
i 1 ISBt FL18 2-75 or 5-5¢
2 LSBY FLi9 2-35kHz or 2-75¢
3 USB FL18 2:35kHz or 2-75%
TI1, C107, L64,
4 AMSB C140 eoto. | *8kHz
5 AM3 FLI17 3kH=z
6 AMI FL16 1kHz
7 ew03 FLI15 0-3kHz
8 eowl FL16 ikHz
9 cw3 FL17 3kHz
T11, C107, L64,
i0 cw§g C140 etc. *8kHz
I1 TEST/CAL See para. 420 —

*Bandwidth determined by 38MHz Filter FL14

t+Optiona!l

On the Al cw 0-3 position the 0-3kHz filter FL15 is
selected, further bandwidth restriction being carried out

subsequent to IF amplification to reduce amplifier noise,

by the filter circuit including crystal XL2.

4.2,5.2 IF Amplifier

Refer to Fig. 10.4

The [-4MHz IF output of the filter is applied to a
four-stage wideband amplifier comprising transistors
VT13 to VT16 and then to a tuned amplifier VT17 which
limits the bandwidth of the otherwise untuned IF section.
In the CW 0-3kHz mode of operation, a crystal filter is
switched into circuit to further reduce the bandwidth.

The filtered signal at PL13/A is applied to the first
stage of IF amplification VT13. Shunt negative feedback
is applied to this stage via C143 and R57, and series
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negative feedback is applied via the undecoupled emitter
resistor R61. Transformer T!5 provides coupling to the
next stage VT14, and resistor R64 provides damping of

* T15 secondary.

Emitter resistor R66 in VT14 stage is not decoupled
and so provides negative feedback. From the collector,
the output is directly coupled to the base of VTIS.
When VTI4 stage is subjected to AGC action, the basé
circuit is shunted by a diode attenuator network (see
para. 4.2.7.5). '

The output of the amplifier VTI5 is capacitively
coupled to the base of transistor VT16, to which negative
feedback is applied via R78. As VT4, the bases of these
transistors are connected to diode attenuator networks.

From VTI6 collector, the IF signal is directly
coupled to the base of VT17—this stage is not subject to
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AGC action. Three resistors R82, R83 and R84 in the
emitter circuit, in conjunction with capacitor CI60,
determine the gain of this stage.- The Service Bandwidth
kHz switch wafer S4DB automatically sets the amount
of emitter decoupling, and consequently the amount of
negative feedback and the gain of the stage, to the
optimum value for the mode of reception in use.

Two coupled tuned circuits comprising T16, CI38
and T17, Cl62 are employed in the collector circuit of
VT17. For all service modes except CW 0-3kHz, coupling
is effected by capacitor C161. In this mode of operation
Cl6l is disconnected and coupling is provided by
crystal XL2 to restrict the noise bandwidth. Neutralising
is carried out by trimmer C159. Wafer S4EB short-
circuits the crystal when not in use.

Capacitor C163 couples the signal at T17 to the base
of VTI18. In the collector circuit of this transistor is
wideband transformer TI18, damped by resistor R91.
Also included in the collector circuit are two limiter
diodes MR13 and MR14, which limit the output of the
IF amplifier. Reverse bias for these diodes is applied via
the R88, R89, R86, R87 resistor chain.

Three outputs are taken from VTI18 stage:

(a) An output from the collector to the AGC
system (see para. 4,2,7.1).

(b) An output from the emitter to buffer amplificr

VT19. This amplifier supplies a 1-4MHz IF
signal to socket SK20, via C167.

(c) An output from the secondary of TI8, to the
wiper of Service Bandwidth kHz switch wafer
S4HB via R94. This wafer, in conjunction with
wafer S4HF, applies the IF signal to either a
conventional envelope detector or a product
detector, depending on the service selected.

4253 Demodulation
Refer to Fig. 10.4
Two types of demodulator are employed:

(a} Conventional diode envelope rectifier comprising
MRI15 loaded by R97. .
(b) Diode product detector comprising diodes
MR16, MRI17 and resistors R99 and RI100.
. The re-insertion signal for this detector is taken
from the 1-4MHz re-insertion amplifier and
applied via PL14/R and PL14/P (see para.
4,2.16.2). '
The input and output levels of the deteclors are
automatically set by the Service Bandwidth kHz switch
so that the audio outputs are approximately equal on all
modes of operation.
At each position of the Service Bandwidth kHz
switch the demodulator circuit is as follows:

Service Bandwidth

Demodulator Circuit

kHz Switch Position Type Input to Quiput via
é %.SSPI.JTT Product Junction of MR16 RI0I to RF filter
Detector and MR17 circuit
3 USB
4 AMS Junction of MR15
5 AMS3 Envelope MRIS and R97 to RF
6 AMI Rectifier filter circuit
7 ew 03
g gx ; Product Junction of MR16 RI10I to RF filter
Detector and MR17 circuit
10 cw 8
11 TEST/CAL
TOptional

4.2.6 AUDIO CIRCUITS
4.2.6.1 Audio Preamplifier

Refer to Fig. 10.4 _

The output of the demodulator is applied via an
RF filter and DC blocking circuit to the base of
preamplifier VT20 which in conjunction with VT2I
forms a two-stage directly coupled amplifier. A con-
nection to the junction of RI03 -and R104 allows
amplification of sidetone (applied via PL14/V and
S8K15/12) from an associated transmitter. Feedback is
applied to VT20 stage via the undecoupled emitter
resistor R107.

The load of VT21 consists of the front panel AF
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Gain control R168 and series resistor R169, in parallel
with the Line Level potentiometer R167. This load is
connected between PL14/D and chassis. The slider of
each potentiometer is taken to a separate amplifier,
namely, the AF amplifier and the line cutput amplifier.
These are described in paras. 4.2.6.2 and 4.26.3
respectively.

4.2.6.2 Audio Amplifier

Refer to Fig. 10.4

From the slider of the AF Gain control R168, the
AF voltage is applied via PL14/C to the base of VT22,
the output of which is transformer coupled to a class AB
push-pull stage comprising transistors VT23 and VT24,
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Resistor R119 and capacitor C178 are feedback com-
ponents, Transformer T20 has two output windings,
3Q and 600€. The output of the 3Q winding is applied
via PL14/A and PL14/B to:

(a) the front panel headphone sockets JK1 and JK2
(via series resistors)

{b) -the internal loudspeaker.

The front panel loudspeaker switch controls the
internal loudspeaker. )

4.2.6.3 * Low Level Line Amplifier
Refer to Fig. 10.4

The voltage at R167 slider is capacitively coupled to
VT32 base via PL13/E and C196. This transistor is an
emitter follower and transformer T21 in the emitter
circuit feeds the line output signal into a 600Q line via
PLI3/H, PL13/F and SK15/5, SK15/7. Front panel
meter ME]1 monitors the line output level when the
Line/Signal switch is set to LINE position. The meter
circuit has an almost logarithmic characteristic, produced
by the diode-resistor network connected between T21
secondary and the meter.

This network functions as follows. At a standard
level of 0dBm, diode MR 33 does not conduct and R16]
is adjusted for a meter indication of 0dBm: at a standard
high leve! of +10dBm, diode MR33 conducts and R162
is adjusted for a meter indication of + 10dBm.

The meter is connected to the line output circuit via
the Line/Signal switch and PL13/P, PLI13/L.

42,7 AGC CIRCUITS

4.2.7.1 Peak Level Detector

Refer to Fig. 10.4

The AGC signal is taken from the collector of VT8
and applied to the base of VT29. This transistor, in
conjunction with VT28, forms a peak level detector.
The circuit does not conduct until the AGC threshold
level is excecded, the level being set by the R145, R146
arrangement.

When the peak level detector conducts, a charging .

current proportional to the signal level is fed to the time
constant circuits which determine the attack and decay
time,

4.2.7.2 AGC Time Constant Circuits
Refer to Fig, 10.4

Three cupacitors are mainly associated with the
time constant circuits: C190, C191 and C192. Cupucitor
C190 is the AGC attack time capacitor, whilst C19] and
C192 are the decay time capacitors.

The optimum time constant values for the mode of
operation in use are automatically selected by the
Service Bandwidth kHz switch, Also included in the time
constant cercutits is an AGC switch which has three
positions:

() SLOW—for usual operating conditions
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(b) FAST—for conditions of rapid fading, and
for when tuning the receiver

(c) OFF—switches the AGC off,

Assume the AGC switch is set to SLOW position.
On AM (8kHz and 3kHz bandwidth) operation (and
also on TEST/CAL) a short circuit is connected across
R142 by S4GB contacts, and resistors R143 and R144 are
switched into circuit by S4FF contacts. The charging
current to the two time constant capacitors is (ignoring
R141) via R144. Note that C192 is short-circuited by the
AGC switch (effectively short-circuiting PL13/H and
PLI13/F). This circuit arrangement provides a relatively
slow attack time, as R143 is out of circuit, for AM
operation. On all other modes of reception, R144 is
short-circuited to decrease the attack time, whilst R143 is
disconnected to increase the decay time.

The receiver cannot be blocked by the action of
isolated interference pulses charging the AGC capacitors
because random transients do not last long enough to
charge Ci91, and although they will charge CI90, this
charge will decay rapidly. .

The discharge of the AGC time constant circuits is
also controlled by transistor VT27, which is connected
across resistor R138. If a signal is received of sufficient
amplitude to operate the front-end AGC system, then a
voltage is applied to VT27 base to cause it to conduct.
This action effectively short-circuits R138 and the
decay time is considerably decreased. ‘

When the AGC switch is set to FAST, the short
circuit is removed from C192 which is then connected
in series with CI9] to reduce the total capacitance,
and hence decay time. This facility is useful in conditions
of rapid fading and for tuning.

4.2.7.3 Manual Control of Receiver Gain

Refer to Fig. 10.4

The RF Gain control is part of a resistor network
fed from the 20V supply. This supply is connected by
Service Bandwidth kHz switch wafer S4BB in all
positions except TEST/CAL ensuring that the RF Gain
control is overridden during TEST/CAL operation.
Thermistor THI provides temperature compensation of
any DC drift due to the temperature characteristic of the
base-to-emitter junctions of VT25 and VT26.

The slider of the RF Gain potentiometer applies a
potential, via PL13/K and diode MR27, as bias to the
base of transistor VT26. The output from the AGC time
constant network is also applied to the base of VT26 via
diode MR28. Of the two voltages, the one which has the
highest amplitude controls the transistor.

4.2.7.4 Receiver Dcesensitising and External RF Gain
Control :
Refer to Fig. 10.4

If required. a positive potential from an external
source can be applied to PLI3/K via SKI15/20, to
desensitise the R551 Receiver.
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4.2.7.5 AGC Attenuation
Refer to Fig. 10.4

Transistors VT26 and VT25 form a ‘compound-
emitter-follower which drives the AGC attenuators.

The AGC voltage is applied progressively to the
attenuators in the following order: -

(a) Fourth IF stage attenuator
{b) front-end attenuator

(¢) 38MHz attenuator

(d) second IF stage attenuator
(e} third IF stage attenuator.

~ This sequence of AGC application ensures optimum
signal-to-noise ratio at all times,

From the emitter of VT25, the AGC voltage is
applied via two delay diodes MR26a and MR26b and a
low-pass filter comprising L67 and C186, to the attenuator
in the fourth TF stage. A delay voltage, determined by the
R128, R131 potential divider, is applied to the attenuator
diodes MR22, MR23,

When the AGC voltage rises to a sufficiently high
level, these diodes will conduct to shunt the signal at
VTI16 base. The maximum voltage across the attenuator
diodes is limited by diodes MR25a and MR25b.

As the AGC voltage rises further, it is applied to the
front-end attenuator via PL14/U (see para. 4.2.1.4).
A further increase overcomes the delay introduced by
MR61, R352 and R354 in the 38MHz attenuator.

A still further increase in AGC voltage overcomes
the delay introduced by MR24 and causes attenuator
diodes MR18 and MRI19 to conduct via R126, and
consequently shunt VTI4 base circuit, Delay bias for
these two diodes is applied at junction of R124 and R125,

Finally MR20a, MR20b, MR2la and MR2lb
conduct to shunt the signal at VT15 base. Note that the
delay bias on these diodes is the same as on MRI1S,
MR19, but because there are four in series, a higher AGC
voltage is required to cause them to conduct.

Resistors R123 and RI127 ensure a smooth AGC
action over the full dynamic range.

4.2.7.6 AGC Output Facility
Refer to Fig. 10.4

AGC output, if required, is available at 5K15/10
via PL14/T.

4.2.7.7 Signal Level Indication
Refer to Figs. 10.2 and 10.4

AGC voltage is taken from the junction of R134 and
C188 and applied to meter ME1 via PL14/P and PL14/8
and the Line/Signal switch. When the Line/Signal
switch is set to SIGNAL position, the meter indicates the
AGC level, and hence the signal strength when the RF
Gazin is set to maximum.
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4,2.8 VARIABLE FREQUENCY OSCILLATOR (VFO)
Refer to Fig. 10.7

Transistor VT51 forms a modified Colpitts oscillator
covering the frequency range 600 to 700kHz. Variable
capacitors C355 and C356 form a 2 gang capacitor for
tuning the oscillator over the frequency range. Preset
inductor 198 is adjusted at the low frequency end of the
range whilst capacitors C343 and C344 are adjusted at
the high frequency end. o

Diode MR49 is a varactor diode which is controlled,
via plug PL31, by the preset control R286 (CAL), one
side of this potentiometer being connected to the + 20V
supply. The CAL control, in conjunction with the
varactor diode, allows the VFO to be pulled on to exact
frequency during receiver calibration (see para. 4.2.19.1).

A front panel tuning knob drives the tuning capaci-
tors and a mechanical counter which, when the tuning
knob is being rotated in a clockwise direction, reads from
000 (VFO oscillating at 600kHz) to 999 (VFO oscillating
at 699-9kHz).

The VFO has an uncalibrated ‘frequency overlap’
at range edges. Front panel lamps ILPl and ILP2 are
provided to ensure that the VFO, and hence the associated
mechanical counter reading, are kept within the cali-
bration range when the receiver is being tuned.

The output at VT51 collector is applied to buffer
amplifiers VT52 and VT53 which have two outputs.
One output is taken from the collector and fed via plug
PL34 to the 1-4MHz reference source for calibration
purposes. The other output is taken, again from the
collector, and fed to Mixer 5 bandpass filter.

The collector and bias supplies for the oscillator
transistor VT51, are connected whenever the front panel
pawer supply switch is set to STANDBY or ON, the
connection being made via plug PL39. .

A 420V supply for the buffer amplifiers and diode
gate is applied via plug PL32, link LK2 and inductor
L102. This supply is only available when the front panel
Off/Standby/On switch is set to ON and when the
ARUIIN Synthesiser is switched to VFQ position.
Indicator lamp ILP3 illuminates the mechanical counter
readout and this lamp is only energised when the Off)
Standby/On switch is set to ON. :

Diodes MR350 and MR51 act as a switch to isolate
the oscillator feedback path when the ARUIIB Syn-
thesiser is used and thus disable the oscillator. The
switching voltage is applied via plug PL32. This arrange-
ment allows the supplies to remain connected to VT51
oscillator when the ARUIIB Synthesiser is being used,
so that it remains stable should VFO operation be
required at short notice.

4.2.9 VFO MECHANICAL DRIVE SWITCHES
Refer to Fig. 10.7

As the VFO ganged capacitor is rotated by the front
panel control, the switches S9A and S9B operate at
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" certain points in the scan. S9A serves to illuminate the
- Dand 9 (CAL) lamps on the front panel as explained in
para. 3.2.2,

Switch S9B serves to operate relay RL10 in thc
aerial filter unit, which switches the filters for use on
100 to 150kHz and 150 to 200kHz tune frequencies.

The integrated circuit VX50 is a quad two input
NAND gate with the two gates VX502 and VX50b
connected as a bistable circuit. The inputs of these two
gates are sent ‘low” by the action of S9B, depending upon
which contact of 89B is made. Only when the other
gate is earthed, will the bistable change state, avoiding
any flickering of the relay in the intermediate position.

Pin 9 of VX50c is held on when volts are applied
to plug PL32, allowing the bistable action to pass
VX50d, which is an inversion gate.

Diodes MR100 and MRI10! act as an OR gate for
VT10, the relay driver. The relay will enly switch on the
100 to 200kHz band. The relay earthing via plug PL5}
and switches §3J, SIGF, SIEF, ensures this restriction.

When no voltage appears on plug PL32, i.e. when
switched to ARUIIB Synthesiser, YX50c isolates the
bistable from the relay. Plug PL33, which comes from
the ARUIB Synthesiser may or may not have 20 volts

on it, depending upon the decade swutchmg in the

ARUIIB Synthesiser.

4.2.10 MIXER 5
Refer to Fig. 10.6

Comprising components T31, T32, MR48 and
associated components, this mixer accepts the output of
the 600 to 700kHz VFO (via plug PL30} and the output
of the 4-1 to 5-0MHz YCO, via T3] centre tap. The mixing
products are fed via T32 secondary to a 3-4 to 44dMHz
step filter (see para. 4.2.12).

4211 41 TO 5-0MHz YVCO CIRCUITS
Refer to Fig. 10.6

4.2.11.1 4-1 to 5:0MHz VCO

Transistor VT48 is employed in a modified Colpitts
oscillator circuit.

Inductor L9, in conjunction with capacitors C304,
C305 and C306, form the main tuning components.
Capacitor C303 is switched in parallel with the tuned
circuit by the front pane! 100kHz switch wafer S3IAB,
on positions 6, 7, 8 and 9. Thus, the switch wafer actsasa
coarse contro] of the oscillator frequency. Also connected
across the tuned circuit is varactor diode MR47, this
component being controlled by the DC output of the
i’sg:(glated DC amplifier to vary the frequency of the

Qutput at the emitter of VT48 is applied to buffer
emitter follower VT49. This transistor provides two
outputs: one via €380 to VT50, and one to the following
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amplifier stage VT60. Transistor VT30 amplifies the
VCO output to drive the 41 to 50 variable divider stage,
whilst VT60 drives Mixer 5.

4.2.11.2 41 to 50 Variable Divider

This variable divider employs JK flip-flops VX168,
VX17, VX223, b, VX23, VX25, VX26, VX27 and VX28,
and NAND gates VX2la, b, ¢, and VX24a, b.

The division ratio is controlled by front panel
frequency switch wafers S3CB, S3CF, S3BB and S3BF,
such that the divider output is always a nominal 100kHz.

The divider input is taken from the 4-1 to 5-0MHz
VCO via C308 in VT30 collector, the divider output
being applied to a divide-by-2 circuit via VX21b,

4.2.11,3 Divide-by-2 Circuit (Bistable)

Comprising JK flip-flop VXI18, this circuit divides
the output of the 41 to 50 variable divider by 2 before
supplying it, at a nominal 50kHz, to the phase com-
parator.

4.2.11.4 Reference Frequency Divide-by-2 Circuit
{Bistable)

JK flip-flop VX19 accepts the 100kHz reference
frequency via socket SK29 and divides it by 2 before
applying it to the phase comparator VX20,

4.2.11.5 Phase Comparator

The phase comparator compares the frequency of
two signals and produces an output voltage related to
their phase difference. Thus, if the VCO frequency is
incorrect, its phase is changing relative to the reference
frequency and the phase comparator will produce an
error voltage varying at the difference frequency. This
voltage is used to control the YVCO and bring it into
phase lock with the reference frequency.

Two square-pulse inputs are applied to the digital
two-bit parity generator VX20 (comprising four NAND
gates). One input is the S0kHz reference voltage from
VXI19 whilst the other is the output from the 4-1 to
5-0MHz VCO, via the 4] to 50 variable divider and the
divide-by-2 circuit.

When both inpul signals are of the same frequency,
the output of the phase comparator will comprise a
chain of pulses which are of constant mark-to-space
ratio. The actual shape of the pulse chain will depend on
the phase relationship between reference and oscillator
signal, and this phase relationship will, in turn, govern the
frequency of oscillation of the VCO.

If the two phase comparator signal inputs are not of
the same frequency, the output will comprise a chain of
pulses which have a varying mark-to-space ratio.

The resultant output pulse of the phase comparator
must be converted into a suitable form for subsequent
application to the YCO, so that it can control the VCO
frequency. This is carried out by the DC amplifier and
filter, (See para. 4.2.11.6).
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4.2.11.6 DC Amplifier and Filter

The phase comparator output is applied to DC
amplifier VT47, the collector circuit of which is connected
to a SkHz low-pass filter (integrator). '

When the frequencies of the input signals to the
phase comparator are the same, the filter output is a
non-varying direct voltage, the level of which sets the
frequency of oscillation of the VCO. When the frequencies
of the comparator input signals are different- (VCO
frequency incorrect) a variation in DC output is obtained
via the filter which serves to correct the VCO frequency
and bring the system into lock.

The 5kHz low-pass filter incorporates a 50kHz trap
(L89 and C300). This filter ensures that the VCO only
responds to the DC signals, and especially not to the
50kHz or 100kHz component of the phase comparator
output.

4.2.12 34 TO 4-4MHz STEP FILTER

Refer to Fig. 10.6

Mixer 5 output is applied, via L93 centre tap, to a
34 to 44MHz bandpass step filter which removes
unwanted mixing products.

The fitter passband is varied in 100kHz steps by
capacitors switched into circuit by wafers S3EB and
S3DF of the front panel 100kHz switch.

From the centre tap of L92, the filter output is
applied to Mixer 3 via plug PL27.

42,13 MIXER 3

Refer to Fig. 10.5

This mixer comprises components T28, T29,
MR45 and R253, and accepts the output from 34 to
4-4MHz filter via socket SK27 and an output from the
39-4MHz oscillator via plug PL42.

The secondary of transformer T28 is connected to
th; input of a 35 to 36MHz tuned amplifier (sec para.
4.2.14).

4.2.14 35 TO 36MHz FILTER AND AMPLIFIER

Refer to Fig. 10.5

Inductor L79, L80 and associated capacitors form a
35 to 36MHz bandpass filter to remove unwanted
frequencies from the output of Mixer 3. -

The filter output is connected to tuned amplifier
VT46, which has negative feedback applied via un-
decoupled emitter resistor R249,

The output of VT46 is applied to Mixer 4.

42,15 38 TO 68MHz VCO CIRCUITS
Refer to Fig. 10.5

4,.2.15.1 Mixer 4

Comprising components T25, T26, MR41, MR42,
MR43, MR44 and R244, this mixer accepts the output
from the 35 to 36MHz tuned amplifier via T26 primary
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and the output from the 38 to 68MHz VCO via T26
secondary centre-tap.

The output at the secondary of transformer T25 is
connected to a 32MHz low-pass filter,

4.2,15.2 32MHz Low-Pass Filter and Amplifier

The secondary of T25 is connected to 2 32MHz
low-pass filter, comprising inductors .77, L78 and
associated capacitors, which remove unwanted mixing
products from Mixer 4 output.

Connected to the filter output is transistor VT45,
which is connected in the common base mode for correct
impedance match. The collector of VT45 is directly
coupled to emitter follower VT59.

10MHz switch wafer SICB, connected in the emitter
circuit of VT359, switches C283 into circuit on position 0
to restrict the bandwidth further.

4.2.15.3 Divide-by-10 Prescale

Comprising JK flip-flops VX1l to VXI5, this
circuit divides the output of the 32MHz amplifier by 10
before applying it to the 3 to 32 variable divider.

The input is applied via €262, whilst the output is
fed via C258.

4.2.15.4 3 to 32 Variable Divider

This variable divider employs JK flip-flops VX3,
VXd4a, VX4b, VX6, VX8, VX9, VX10b and NAND
gates VX5a to d and VX7a, b.

The division ratio is controlled by the front papel
I0MHz and IMHz frequency switch wafers SICF,
SIBF, and S2DB, S2DF, S2CB, S2BB and S2BF, such
that the divider output is always a nominal 100kHz.

The divider output at VX10a is applied to a mbno-
stable. (See para. 4.2.15.5).

4.2.15.5 Monostable

Comprising VXla and VXlc, this monostable is
connected between the 3 to 32 divider and the phase
comparator to alter the mark-to-space ratio, this being
adjusted by potentiometer R179,

4.2.15.6 TPhase Comparator

Two square-wave inputs are applied to the two-bit
parity generator comprising NAND gates VX2a, b, ¢
and d.

One input is the 100kHz reference input which is fed
via socket SK40 and isolator VX1d. The other input is
the output of the monostable, which is fed via VXIec.

The output of the comparator, which functions in the
same way as that described in para. 4.2.11.5, is applied
to the base of DC amplifier VT35,

Isolator VX1b feeds a 100kHz signal to the phase
comparator circuit in the 4-1 to 5-0MHz VCO, via plug
PL29.




' 4.2.15.7 DC Amplifier and Filter

The phase comparator output is applied to DC
amplifier VT35, the collector of which is connected to a
S0kHz low-pass filter (integrator). Inductor L70 is
tuned to provide & notch at 100kHz.

Ignoring the associated in-lock sensing circuit, the
principle of operation of the DC amplifier and filter is
the same as that described in para, 4,2,11.6. The in-lock
sensing circuit is described in the following paragraph,
4.2.15.8.

The filter output is applied, via R193 and R205,
to the varactor diode pair MR37 in the VCO.
Link LKG6 is used for test purposes only.

4,2,15.8 In-Lock Sensing Circuits

The 50kHz low-pass filter described above allows a
‘capture’ range of 50kHz, but as the oscillator locks on to
frequency, and the difference frequency output of the
phase comparator decreases, the cut-off frequency
of the filter is automatically decreased to reduce noise
components on the error correction line. This is accom-
plished as follows.

Transistors VT34, VT33 and VT36 form an in-lock
sensing circuit, the input to which is applied via R183
and C208.

When the VCO is out-of-lock, the resultant differ-
ence frequency voltage on the filter line is applied to the
base of VT34 causing the transistor to conduct on posi-
tive half-cycles. Capacitor C206 provides smoothing.
Under this condition, transistor VT3 is non-conducting,
and capacitor C203 is effectively out of circuit. The filter
is then at maximum bandwidth.

As the VCO approaches lock, the difference fre-
quency decreases, and a point is reached at which
VT34 ceases to conduct, Transistor VT33 then conducts
and earths one side of C203, causing the filter bandwidth
to be appreciably reduced.

42,159 38 to 68MHz VCO

Transistor VT39 is used in a basic’ Colpitts circuit
in which the frequency of oscillation is affected by three
different circuits:

(2) by the front panel 1DMHz switch wafer SIAB,
which switches in tuned circuits to alter the
oscillator frequency in I0MHz steps

(b) by the front panel IMHz switch wafer S2AB
which switches in extra capacitance to the tuned
circuit already selected by the 10MHz switch and
provides IMHz step switching

(c) by automatic application of a DC signal to
varactor diodes MR37 and MR38. This voltage
ts derived from the phase comparator and
50kHz filter, and can cause a frequency swing
of up to IMHz. Also applied to the varactor
diodes is a second DC signal, fed from a potential
divider across the 20V supply. The divider
comprises R324, R28] and the resistor selected
by the 100kHz switch wafer S2AF. The wiper of
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this switch is connected to one side of R28]
via PL23/F and PL28/D. The action of this
switch provides fine frequency control in
200kHz steps and ensures that the preset loop
is applied to the varactor diodes to enable the
phase loop to lock easily whenever the receiver
frequency is changed. Variable resistor R281
sets the bias voltage.

The emitter of the oscillator VT39 is connected
to the base of buffer amplifier VT40. From the emitter
of VT40, the signal is applied to the base of amplifier
VT4l which has negative feedback applied via un-
decoupled resistor R216. The collector of this transistor
is transformer coupled to the base of VT42, and to the
base of VT43 via R221.

Transistor VT42 provides an output to Mixer |
via socket SK24 and the 38 to 68MHz bandpass filter.

Transistors VT43 and VT44 form a directly coupled
amplifier providing an output to Mixer 4 via the secondary
of transformer T24. Negative feedback is provided by the
undecoupled emitter resistor R226.

4.2.16 INSERTION OSCILLATOR CIRCUITS
AND BFO (Optional High Stability Unit)

Refer to Fig. 10.1

4,2.16.1 Circuit Operation

This unit has to provide several outputs from the
5-6MHz reference oscillator. At all times a signal is
required at exactly 100kHz as a reference frequency to the
synthesiser modules. On SSB, exactly 1'4MHz is re-
quired as the re-insertion carrier, and on CW a BFO
frequency of I-4MHz -+ 3kHz is required. Alternatively,
the module will accept an external source of 100kHz
as a reference (see para. 4.2.16.3).

The internal standard is an oscillator unit at 5-6MHz
in a proportionally controlled oven. A coarse frequency
control is fitted in the oscillator unit itself in addition to
the external potentiometer R49 which provides for fine
tune adjustment. The 5-6MHz {requency of the output
signal from pin 1 of the oscillator base is divided by 56
in the circuit comprising VX35, VX6 and VX7, These
circuits divide by 4, 7 and 2 respectively to provide the
100k Hz output for the synthesiser.

Transistor VT1 is a varactor controlled LC oscilla-
tor at nominally 1-4MHz, which in the CW mode is
tuned by the front panel potentiometer R177, and in the
SSB mode is phase locked to 1-4MHz exactly.

The 100kHz frequency derived from the 5-6MHz
oscillator is applied as reference to the phase comparator
VX3. Also applied is the nominat 100kHz derived from
the carrier insertion oscillator VT1 whose frequency is
divided by 14 in VX1 and VX2, If the two input signals
have exactly the same frequency, then the output of the
comparator will have a 1| :1 mark-to-space ratio of
200kHz prf. Otherwise the mark-to-space ratio is a time
varying function which forms a closed loop error correc-
tion signal to the varactors via the low pass filtering of
VTS, R33 and C19,
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On SSB, PLI8/L is at zero voltage. This ensures that
the front panel BFQ potentiometer does not affect the
loop characteristic, MRS is reverse biased, which again
isolates the BFO control from the loop, and VT4 is cut
off. Therefore, the gate VX4b is enabled to allow the
correction signal into the loop.

Conversely on CW, PLI18/L is at +20V. VT4 is now
bottomed, which causes gate VX4b to be always in the
high output state. Amplifier VTS5 now receives no phase
lock information and is botiomed.

The BFO voltage from the front panel controls the
frequency of the oscillator VT1. Co .

4.2.16.2 1-4MHz Amplifier

The output of oscillator VT is connected to the base
of amplifier VT2 which provides three outputs:

(a) One to the product detector via Tl secondary,
PLI8/E and PLIB/F

{b) 1-4MHz oscillator output -via PLI8/N and
SK15/22

(¢} an output to the TEST/CAL position of the
Service Bandwidth kHz switch wafer S4CF
 (see para. 4.2.19) via PL18/J.

4.2,16.3 External Frequency Reference

The 100kHz internal standard may be replaced by an
external standard applied to socket SKI0 on the rear
panel. The leve! required is 0-5V rms emf from a 508
source. This signal is fed into an input impedance
greater than [kQ and therefore the same source could
feed into several receivers of the same type.

When the Ref Freq switch is set to EXT position
the internal standard oscillator and its associated divider
have their HT supplies removed. The external 100kHz
signal is amplified vp to logic level via VT6 and gate
VX4dd, which are then activated.

4.2.16.4 5-6MHz Frequency Reference
Circuits

Refer to Fig. 10.9

This unit is contained within a screened plug-in
box and should normally require no servicing except for
frequency adjustment due to ageing. However, if this unit
has failed and no replacement is available then emergency
servicing may be attempted. (Refer to para. 5.2 for ad-
justment of frequency).

4.2.16.5 Description of Reference Circuits

The 5-6MHz crystal XL1 may be adjusted to its
nominal frequency by either the core adjuster in the top
of the can, which adjusts L1, or by means of R49 which
adjusts the varactor MR1 DC supply.

The output from VT2 (the oscillator) is amplified
by VT and the output taken from pins | and 6 via the
tuned circuit comprising L2 and Cé.

Transistors VT3, VT4 and VTS form a DC amplifier
whose input is varied by thermistor TH1 such that as the
temperature is increased less current is drawn by VTS
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and the heater element R12. A stable crystal temperature
is therefore maintained. :

4.2.17 1-dMHz FREQUENCY REFERENCE AND
BFO (Normal Unit)
Refer 10 Fig. [0.10

4.2.17.1 (Circuit Description) 1-dMHz Reference
Oscillator )

Transistor VT3 is vsed in 8 basic Colpitts circuit,
with the [-4MHz crystal connecied in the parallel mode.
The crystal is fitted in a plug-in oven which is thermo-
statically controlled. The 24V AC oven supply is fed via
pins Band C of PL 18 and pins ! und 7 of the oven plug-in
unit, and is applied as soon as the front panel Off7
Standby/On swiitch 1s set to STANDBY or ON.

Trimmer Cl4 is used to pull the crystal oilo fre-
yuency. Transistor VT3 is directly coupled 1o buffer
transistor VT4, This transistor provides two outputs:
one to the divide-by-14 circuit via C19, and onc to the
1-4MHz amplifier via C6.

4.2.17.2 (Circuit Description) Divide-By-14

This circuit comprises K flip-flops VX2ab, VX3,
VX4, and NAND gates VXla, ¢ and d. NAND gate
VX1a accepts the 1-4MHz output from the oscillator:
the divider output is taken from VX4 via SKI19 to the
phase discriminators as a reference frequency, and via
PL22 to the ARUIIB when used.

4.2.}1.3 (Circuit Description) BFO

Transistor VT! is employed in a basic Colpitts
circuit, L1 being the main tuning inductor. Components
MRI1 and MR2 are varactor diodes, the control voltage
for these diodes is applied via PL18 and the BFO poten-
tiometer RI177, this potentiometer provides a 3kHz
swing either side of the nominal BFO frequency of
}-4MHz.

The BFO supply voltage is applied via pin L of
PL18, pin M of PL14 and wafer S4FB of the service
switch, the supply being connected only when the
service switch is in the CW positicns. Output at the
emitter of VT1 is applied to the 1-4MHz amplifier via R6.

4.2.17.4 (Circuit Description) 1-4MHz Amplifier

The output from the 1-4MHz Reference Oscillator
or BFO is connected to the base of transistor VT2.
Diode MR3 is a switching diode, reverse bias being
applied as necessary via pin K of PL18, pin ] of PLI14,
and switch wafer S4GF of the service switch. This
reverse bias voltage is applied to MR3 on the AM and
CW positions of the service switch to switch off the
output of the 1-4MHz insertion oscillator. On services
where the insertion oscillator is required, i.e. single
sideband and TEST/CAL, the bias is removed to allow
the 1-4MHz insertion oscillator voltage to be amplified.

Diode MR4 prevents breakthrough of the 1-4MHz
osciltator onto the supply line.

The 1-4MHz amplifier provides three outputs:—

{1} To the product detector via T1 secondary and
pins E and F of PLI8.
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{2y 1-4MHz oscillator output via pin E of PLIE;
pins of SK14 to pin 22 of SK15, for ARU10A
operation:

13) To the TEST/CAL (position 1) of the service
switch wafer S4CF (see sub-section 4.2.19) via
pin J of PLIR.

4.2.18 POWER SUPPLY AND STABILISATION
Refer to Fig. 10.2

4.2.18.1 Input Supplies

The AC supply is connected to plug PL38, both line
and neutral inputs being protected by fuses FS3 and
FS4 respectively. From the fuses, the mains input is
applied to contacts S10b and S10c of the front panel
Off.Standby/On switch.

In the ON and STANDBY positions of the switch,
the mains input is applied to mains transformer T34,
the two primary windings of which can be connected in
series or parallel for either 204 to 255V or 106 to 124V AC
operation, see Fig, 2.1,

4.2.18.2 Rectification Circuits

Mains transformer T34 has two secondary windings,
each being connected to a full wave bridge rectifier.

Rectifier MRS55, connected to a 24V rms winding,
provides 33V DC input to the 20V DC stabiliser circuit
(see para. 4.2.18.3) and MRS57, connected to an 11V
"~ rms winding provides about 16V DC input to the 5V DC
stabiliser (sce para.4.2.18.4). :

4.2.18.3 20V DC Stabiliser

The output of rectifier MR55 is connected via fuse
link FS5 to a stabiliser circuit comprising VT34, VTS5
and VT56. Transistors VT 53 and VT56 form a Darlington
pair. Potentiometer R310 sefs the output level of the
20V supply to its nominal value. Transistor VT54 samples
the output voltage, and because its emitter is held at a
constant potential by zener diodes MR S6a and MRS56b,
provides a correction voltage to maintain the output at a
constant voitage.

Diodes MR 58a and MR58b, connected between one
end of R310 and chassis, provide temperature com-
pensation.

4.2.18.4 5V DC Stabiliser

A second stabiliser circuit is connected to the output
of rectifier MR 57 via fuse link FS6. This circuit comprises
Darlington pair transistors VT57 and VTS58. Base bias
for these transistors is derived from the 20V stabilised
supply, potentiometer R311 setting the base potential of
VT57 to give a nominal 5V output at VT58 emitter.

Only when the supply switch contacts 510d are in the
ON position, are the 20V and 5V supplies available.
An exception to this is the 20V supply to the VFO and
crystal oven, this being available as soon as the Off/
Standby/On switch is set to STANDBY.

4.2.19 TEST/CAL FACILITY .
4.2.19.1 Calibrate
Refer to Fig. 10.7
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The calibrate facility enables the operator to make an
occasional check on the accuracy of the VFO, To do this
the controls are set as follows:

AF Gain set fully clockwise

Service Bandwidth kHz switch set to TEST/CAL
position

Mechanical counter set to 000 at high frequency end
(tuning knob fully clockwise)

When the VFO is set to 000 at the high frequency
end, a nominal 700kHz output is applied via socket
SK34 to the TEST/CAL position of the Service Band-
width kHz switch wafer S4CF. This signal is fed through
the 1-4MHz IF amplifier and applied to the product
detector, to which is also applied the 1-4MHz reference
signal. The CAL control on the front panel is then
adjusted for a zero beat note. (Second harmonic of
700kHz from the VFO beats with 1-4MHz reference).

4.2.19.2 Test
Refer to Fig. 10.2

When the Service Bandwidth kHz switch is set to
TEST/CAL position the 1-4MHz oscillator is applied
to the t-4MHz IF amplifier via PL18/) and Service
Bandwidth kHz switch wafer S4CF. This causes the
AGC circuits to be actuated to produce an indication on
the front panel meter when the Line/Signal switch is set
to SIGNAL position, and thus provides a check of the
IF circuits.

Full use of the Test facility is detailed in Chapter 7
FAULTFINDING.

4.2.20 OPERATION OF ARUIIB SYNTHESISER

Reler 1o Fig. 10.2

Link LXK2 is disconnected when the ARULIB
Synthesiser is used. allowing the 20V supply at SK37/5
to be controfled by the ARU I 1B Synthesiser VFO/Synth/
CLA switch. When this swiich is set 1o VFO position, the
contacts perform the same function as link LK2. When
the switch is set to SYNTH position the 20V supply
a1 SK37'5is applied 1o the ARUI B Synthesiser circuits,
and to SK37.8 when the ARUI1IB Synthesiscr is set to a
frequency above 50kHz (see para. 4.2.1.2),

SK37:2 and SK37'3 are connected across DC
dropping resistor R304 in the power supply. When the
ARUIIB Synthesiser VFO,Synth‘CLA switch is set to
SYNTH position a resistor in the ARULIB Synthesiser
is connected in paralle! with R304 to reduce the cflective
resistance value. This ensures that the 5V supply is
maintained at nominal value when extra current is
being drawn by the ARU! 1B Synthesiser.

The 35V supply to the ARUIIB Synthesiser is
applied via SK37:4.

Full information on the ARUIIB Synthesiser can
be found in Handbook 941-1.
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' 5 MAINTENANCE

5.1 MECHANICAL

(1) Remove R551 Receiver from Cabinet.

(2) Remove bottom cover plate.

(3) Carefully remove any dust using a vacuum cleaner and
a soft brush.

(4) Clean all switch wafer contacts with Switch Cleaning
Fluid, e.g. Servisol,

(5) Apply a small quantity of silicone greass, e.g. Mid-
!ands Silicones type MS4 to the switch index mechan-
isms.

5.2 ELECTRICAL

5.2.1 Adjustment of Internal Reference Frequency
Standard

Before adjustment, allow 20min for the oven to
totally stabilise,

Plug a frequency counter into socket SK19 on the
rear panel of the receiver. The frequency at this point is
nominally [00kHz and can only be set to as near to
100kHz as possible within the limitation of the internal
standard of the frequency counter. As eight digits may
need to be displayed, a long display period may be
experienced when trying to measure the frequency of
100kHz, It may be advantageous to measure the period
of the reciprocal of 100kHz, when a faster display is
possible on the counter.

The optional high stability oscillator may be adjusted
to exact frequency by either the fine control of R49
which is accessible through the top of the reference
module cover, or hy the coarser control of the inductor
through the top of the reference oscillator itself. The finer
tune of R49 should be used in preference to the inductor.
(See Fig. 6.1 for location.)

The normal reference oscillator is adjusted by means
of C14 through the module top cover.

5.2.2 Alternative Method of Adjustmeni of Internal
Reference Frequency Standard

Test Equipment Required: (See section 7. 7)
Oscilloscope CRETE SMI I

{13 Remove ARUIIB Synthesiser if fitted.
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{2) Connect CH! on oscilloscope, via a coaxial cable,
to socket SK19 (100kHz output) on rear panel of
R551 Receiver.

(3) On oscilloscope:

(a) Set all controls to CAL position.

(b) Set Trig Mode switch to AUTO position.
(¢) Set Trig Source switch to CH1 position,
{d) Set Mode switch to ALT position.

(4) Set_ BSSI Receiver, Radio Mains switch to ON
position, ‘

(5) Set oscilloscope Mains switch to ON position.

(6) Adjust TIME/em and V/em controls to display
two full cycles of the waveform with an amplitude
of 2cm peak-to-peak.

{7) Connect a 100kHz signal from the 100kHz output of

frequency counter CRETE CT488 to CH2 on
oscilloscope.

{8) Adjust CH2 V/em control .to display a similar
waveform to that in (6).

(%) Adjust CHI and CH2 shift controls to superimpose
the two waveforms in the centre of the screen.

(10) Set Trig Source switch to CH2 position, locking the -

time base to the standard signal at CH2 input.

(11) After 30 min, adjust R49 or C4 (see Fig. 6.1 for loca-
tion) with a small screwdriver until the slowly
drifting waveform is also stationary on the display.

(12) Finally, check that any drift does not exceed } cycle
in 2 min.

(13) Set R55! Receiver Mains switch to OFF position.

(14) Disconnect test equipment.

(15) Refit ARUIIB Synthesiser.

5.2.3 Calibrate Adjustment

The VFO should be calibrated periodically in order
to maintain the VFO readout accuracy.

Turn the AF gain control to maxtmum and the meter
switch to SIGNAL position. Set AGC switch to FAST
position and the Service Bundwidth kHz switch to TEST/
CAL position. Turn the VFO control clockwise to read
000 at the HF end of the band. An audible note should be
heard as 000 is approached. Adjust the CAL control on
the front panel of the R551 Receiver for a very slow
movement of the meter needle and zero beat in the loud-
speaker.
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6 REPAIR AND REPLACEMENT

6.1 REPLACING MODULES
6.1.1 Removing R551 Receiver Bottom Cover
6.1.2 Indexing Switch Shafts
6.1.3 Reference Oscillator/BFO Module
6.1.4 IF/Audio Module
6.1.5 35 to 68MHz VCO Module
6.1.6 4-1to 5-0MHz VCO Module
6.1.7 RF Maodule
6.1.8 VFO Module
6.1.0 Aerial Filter Module
6.1.10 Power Supply Module

6.2 REPLACING THE 0, 9CAL) AND FRONT
PANEL LAMPS

FIG. 6.1 RS551 RECEIVER—LOCATION OF
MODULES
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6 REPAIR AND REPLACEMENT

6.1 REPLACING MODULES

When fitting new modules, ensure that the adjust-
ment of preset controls is not disturbed.
: Refer to Fig. 6.1 for location of modules,

6.1.1 Removing R551 Recciver Bottom Cover

The R551 Receiver bottom cover is secured by
nine 4BA screws,

6.1.2 Indexing Switch Shafis

When refitting modules containing switch sections,
the shaft index mark, a black dot, must be visible and
square to the module cover. The shaft will then align
with the appropriate control at its index position i.c.,
Service Bandwidth kHz switch at A3J Isb position and
the Frequency switches all in O position. When removing
or refitting a switch shaft in a module ensure that none of
the switch bank rotors are displaced by 180°.

6.1.3 Reference Oscillator/BFO Moedule

{1) Remove ARUIIB Synthesiser if fitted.
(2) Disconnect the coaxial plug PL22 from socket SK22.

(3) Remove the module cover. This is secured by four
6BA screws.

(4) Undo the two captive screws securing the module to
the main chassis (these are accessible through holes
in the top of the module).

(5) Unplug the module from the main chassis.

6.1.4 IF/Audio Module

(1) Remove the module cover. This is secured by twelve
6BA screws, one of which also secures the earth
bonding link to the RF module.

(2) Undo the Service Bandwidth kHz switch shaft
coupling and push back the rotor shaft.

(3) Undo the four screws securing the module to the
chassis. Two are at the front and two at the rear {one
situated on each side of the connection plugs PL13
and PL14},-

(4} Hold the front plug PL.13 between finger and thumb,
and pull it up to loosen it from the chassis-mounted
socket SK13.

(5) Loosen the rear plug PL14 by holding the rear metal
lip of the module and pulling upwards away from
socket SK14. '

{6) Lift the module clear of the chassis.

6.1.5 38 to 68MHz VCO Module

(1) Remove the left side angle bar which covers
capacitor C264,

(2) Remove the module cover. This is secured by seven
6BA screws.
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(3) Set the 10MHz front panel switch to 2, and the
IMHz switch to 3.

(4) Loosen the 6BA Allen grub screws on the couplings
connecting the two switch spindles to the aerial
filter module.

(5) Loosen the 6BA Allen grub screws on the slotted
side of the coupling connecting the two switches to
the front panel.

(6) Set the 10MHz and 1M Hz switches to 0 position to
bring the slots on the coupling to the vertical
position.

(7) Undo the three screws securing the module to the
chassis. Two are just behind the front panel, a_md
one at the centre rear of the module, on the inside.

(8) Disconnect sockets SK22, SK24, and SK42.

(9) Remove the cover from thé 4-1 to 5-0MHz VCO
module (there are six fixing screws) and disconnect
socket SK27.

(10) Disconnect plug PL29.

(11) Unplug the 38 to 68MHz VCO from the main
chassis.

When fitting a new module:

(1) Remove the cover of the new module (seven fixing
SCTews).

(2) Remove the couplings from the old module and
place them in the same position on the new module.

(3) Connect plug PL29,

(4) Slide the couplings of the module to engage with the
switch shafts at the front and rear of the medule.
Ensure that the switches in the aerial filter module
and the 38 to 68MHz module are in the 0 index
position.

{5} "Fit the module in the chassis (three fixing screws).

(6) Connect sockets SK22, SK24, SK27 and SK42,

{7) Refit the cover to the 4-1 to 5-0MHz VCO module
with six fixing screws.

(8) Tighten the 6BA Allen grub screws on the couplings
adopting the reverse procedure to that described in
the removal instructions above.

{9) Refit the 38 to 68MHz module cover.
(10) Refit the left side angle bar.

6.1.6 41 to 5:0MHz YCO

(1) Remove the module cover. This is secured by six
SCrews,

{2) Disconnect socket SK27 and plug PL30.

(3) Set the front panel 100kHz switch to O position and
note that the black dot is visible on switch shaft.

{4} Undo the rear coupling screws.
(5) Undo the front coupling screws.
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(6) Undo the three module fixing screws. There are two
at the front (just inside the module) and one at the
rear {on the inside of the module rear back plate).

(7) Unplug the module.
When fitting a new module:
(1) Remave the module cover.

(2) Remove the rear coupling from the old module and
fit in the new module in the same place.

(3) Fit the module in the chassis (three screws).

(4) Slide the rear coupling of the module to engage with
the aerial hlter switch shaft,

(5) Slide the coupling on the 100kHz switch shaft to
engase with the 4-1 to 5-0MHz module switch shaft.

(6) Tighten the coupling screws ensuring that the
swiiches in the acrial filter module and the 41 to
5-0MHz module are in the O position and that the
black dots are visible on the spindles.

{7) Reconnect socket SK27 and plug PL30.
(8) Refit the module cover.

6.1.7 RF Module
(1) Disconnect sockets SK5, SK7, SK11 and SK8.

(2) Undo the four fixing screws through holes in the
" top of the module cover, one of which secures the
earth bonding link to the 1F/Audio module.

(3) Unplug the module.

61.8 VFO Module

(1) First remove the RF module as detailed in para. 6.1.7
and the Reference Qscillator/BFO medule as de-
tailed in para. 6.1.3.

(_2) Disconnect plug PL34 and sockets SK30 and SK35.

(3) Disconnect sockets SK31, SK32, SK39 and SK41
on the small metal panel situated between the VFO
and the power supply. Then disconnect plugs PL31
and PL52 on the VFO totor boeard,

(4) Remove the front panel tuning knobs, secured by
four grub screws, using 6BA and 4BA Allen keys.

(5) Using 2 4BA Alen key, turn the hexagonal grub
screw near the counter escutcheon, about 90° in a

. counter-clockwise direction te free the escutcheon.

(6) Remove the two securing screws sitvated under the
chassis, and two securing screws situated on the
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part of the chassis normally occupied by the
RF module.

(7) Slide the VFO module tc the rear of the receiver
and lift it out.

€.1.9 Aerial Filter Module

(1} Remove the module cover. This is secured by four
SCrews,

{2) Set the 10MHz, IMHz and 100kHz switches on the
front panel to the O positions.

{3) Note that a black dot is visible on each switch shaft.

(4) Slacken the three shaft couplings between the aerial
filter module and the synthesiser modules.

(5) Using a pair of long nose pliers, pull the switch -

shafts carefully to the rear of the receiver so that
they are just disengaged from the couplings.

(6) Disconnect plugs PL2, PL3 and PLSO at the side of
the module.

(7) Disconnect socket SK5 at the rear of the R551
Receiver.

{(8) Undo the two cheese head fixing screws on the
module printed circuit board (one at each end).

{9) Lift the module free from the chassis.

6.1.10 Power Supply Module

(1) Disconnect secket SK4 which is situated under-
neath the chassis (the socket plate is secured by a
screw),

{2) Unde both screws securing the right-hand carrying
handle of the receiver (viewed from front).

(3) Undo the four serews (near the fuses) securing the
power supply unit to the receiver back-plate.

(4) Release the Off/Standby/On switch.
(5) Remove the power supply unit.

6.2 REPLACING THE 0, %(CAL) AND FRONT
PANEL LAMPS

Remove the YFO tuning knobs (see para. 6.1.8 {4))
and turn the hexagonal fixing screw (using a 4BA Allen
key) on the front of the escutcheon 90° counter-clockwise,
allowing the escutoheon to be lifted from the right hand
emd.,

The lamp replacement is 24V I'W LES 5mm
(6240-99-995-1906).
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7.5
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7 FAULTFINDING

GENERAL

CHECKING POWER SUPPLIES

USE OF FRONT PANEL TEST FACILITIES

LOCATION OF A FAULT TO A MODULE

7.4.1
7.4.2
7.4.3
7.4.4
T.4.5
7.4.6
74.7

Aerial Filters

RF/AGC Amplifier
IF/AF Amplifier

38 to 68MHz VCO

4-1 to 5-0MHz VCO
VFO .
Reference Oscillator/BFO

LOCATION OF A FAULT TO A COMPONENT

7.5.1
7.5.2

7.5.3
754
7.5.5
7.5.6

RF/AGC Amplifier

IF/AF Amplifier

Fig. 7.1 Resistive Attenuator
Reference Oscillator/BFO
YFO

4-1 to 5-0MHz VCO

38 to 68MHz VCO

TYPICAL TRANSISTOR DC MEASUREMENTS

FIG. 7.2 TRANSISTOR AND INTEGRATED CIRCUIT BASE CONNECTIONS

COMMERCIAL TEST EQUIPMENT
EQUIVALENT TO CRETE ITEMS
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7 FAULTFINDING

7.1 GENERAL

Before attempting faultfinding, check:

(a) front pariel control settings’
(b) all external connections.

The recommended faultfinding procedure is divided

into four stages:

(a) check of power supplies

(b) location of a fault 10 a circuit area by use of the front
panel test facilities

(c) location of a fault to a module by checking input and
output voltages.

(d) location of a fault to a component by checking
voltages within the modules.

All voltage levels are typical values unless otherwise
stated. All DC levels should be measured with an AVO 8
or equivalent, on lowest ranges possible, with respect to
chassis. All AC levels are rms uniess otherwise stated.

The test instruments necessary for fault finding on
the R551 Receiver are identified in this chapter by
CRETE reference numbers. Commercial equivalents of
these items are listed in para. 7.7.

7.2 CHECKING POWER SUPPLIES
Measure the power supply output voltages.
Refer to Fig. 10.2

[ Point of Measurement__| Vv DC )
SK4/H 20:0 5%
SK4/J 200 £5%
SK4/A 50 +5%
SK4/B 200 £5%

If the readings are incorrect, measure the next set of
typical voltages given below.

If maladjustment of the preset controls R310, R311
is suspected, refer to para. 8.3.

[ Point of Measurement | vV DC |
Junction of FS5 and R305  33:0 £10%,
Collector 21-5 +£10%
VT54 Base 142 4109
Emitter 136 +109
Collector 336 110
VTSS Emitter 210 £5%
Collector 32.0 +10%
vT36 Emitter 200 5%
Junction of FS6 and R315 158 4109,
Collector 157 +10%,
VT57 Base 62 +5%
Emitter 56 +5%
Collector 150 4109
MEL Emitter 50 +5%
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7.3 USE OF FRONT PANEL TEST FACILITIES

The Test facilities can be used to provide a functional
check of most of the R551 Receiver circuits. These
checks are given below.

Checks (1) and (2) employ the Test facility proper and
are mainly concerned with a check of the 1-4MHz IF and
audio circuits. The 38MHz IF circuits and frequency
generating circuits are checked by (3). '

(1) Set the mechanical counter to 995 and set the Service
Bandwidth kHz switch to TEST/CAL position. A
1kHz audio output should be obtained.

This is achieved as follows. The VFO second
harmonic output frequency is 1399kHz, and both this
output and the 1-4MHz output from the 1'4MHz
oscillator are applied to the IF/Audio module
(immediately after the filters) where it is demodulated.

A check is thus provided of:
(a) VFO

(b) 1-4MHz oscillator

{c) 1-4MHz IF amplifier
(d) AF amplifier.

{2) Set the VFO mechanical counter to the middle of its
range (to ensure that meter needle ‘flutter’ is not
experienced) and set the Service Bandwidth kHz
switch to TEST/CAL position. Set the Line/Signal
switch to SIGNAL and confirm that the meter reads
approximately 3 divisions.

This is achieved as follows. The 1-4MHz
oscillator output is applied to the IF/Audio module
(immediately after the filters) causing the AGC
circuits to operate and produce a meter reading. A
check is thus provided of:

{a) 1-4MHz oscillator
{b) IF amplifier
(c) AGC amplifiers.

(3) Setall the Frequency switches to the 0 position, and
the RF and AF Gain controls to maximum clockwise
position. Set the AGC switch to FAST position
and the Service Bandwidth kHz switch to Al cw |
position.

An audio output should be obtained, the fre-
quency of which can be varied by the BFO control.
An indication should be obtained on the front panel
meter when the Line/Signal switch is set to SIGNAL,
This is passed through the 33MHz IF amplifier and
converted to an IF of 1-4MHz. An audio output is
produced by use of the BFO.

A check is thus provided of most of the receiver
circuits,

Judicious use of the above checks in conjunction with
the block diagram will enable a fault to be located to a
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circuit area. For example, if no audio output is produced

by Check (1) but Check (2} is satisfactory, a fault in either
the VFO or AF amplifier is indicated.

74 LOCATION OF A FAULT TO A MODULE

These checks will localise any major fault to a mod-
ule, If the checks indicate that a module is suspect, the
voltages within the module should be checked (see para.
7.5). Alternatively a tested replacement module can be
tried. .

Only test equipment normally found in most work-
shops is required, If a frequency counter is available, it
should prove most useful to check output frequencies.

Ensure that connections are re-made as checks are
completed.
p

7.4.1 Aerial Filters
Refer to Fig. 10.8

DC Checks

(1) Check for +20V at plug PL2.

(2) Check that plug PL3 is shorted to chassis.
Signal Checks
Test Equipment Required:

RF Signal Generator: CRETE CT452

RF Valve Voltmeter: CRETE CT471 with 502 probe

(1) Disconnect.socket SK5 and connect the 50€) probe
and RF valve voltmeter CT471 across it.

(2) Connect the RF signal generator CT452 to socket
SK1 and set it to the frequencies as shown below.

(3) Set the R551 Receiver frequency controls to the

same frequency as that of the RF signal generator,

RF Signal Generator Typical RF Valve
Frequency Veltmeter Reading
(Ouzput Level Set (Socket SK5 loaded by
to 560mV emf’) 50 probe)
30MHz > 150mV
20MHz > 150m¥Y
15MHz > 150mV
10MHz >150mV
TMHz - > 150mV
5MHz > 150mV
3MHz *>80mV
2MHz * > 50mV
1-5MHz ¥>25mV
1-OMH:z *>25mV
700kHz *>20mV
500kHz *> 10mV
300kHz *> 10mV
200kHz *> 10mV
100kHz ©o¥>10mV

*Note that these figures are obtained using a 500
signal source, the normal source impedance being 1092
and 200 to 700pF at these lower frequencies.
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7.4.2 RF/AGC Amplifier 3
Refer to Fig. 10.3 :

DC Check
Check for +20V at PL6/F.

Signal Checks
Test Equipment Required: _
RF Signal Generator: CRETE CT452
RF Valve Voltmeter: CRETE CT471 with 560 probe
(1) Disconnect socket SK11 and connect the 502 probe
of the RF valve voltmeter CT471 across plug PL11.
(2) The RF valve voltmeter CT47! reading should be
>1-0V rms.
(3) Remove test equipment and replace socket SK11.
(4) Disconnect plug PL7 and connect the 50Q probe of
the RF valve voltmeter CT47] across it.
{5) The RF valve voltmeter CT47] reading should be
I-5V 4-0-5V,
(6) Remove the test equipment and replace plug PL7.
{7) Set the RF signal generator CT452 output level to

100mV emf at a frequency of 15MHz, and connect
it to plug PL5 after disconnecting socket SK5,

{8) Set the R551 Receiver frequency switches and
YFO to 15-:0000MHz.

(9) Disconnect socket SK8 and connect the 505) probe
of the RF valve voltmeter CT471 across plug PLS8.
(10) The valve voltmeter CT471 reading should be [80mV
+40mV.
(11) Set the RF signal generator CT452 output level to
600mV emf with frequency still at 15MHz,

(12} The RF valve voltmeter CT471 reading should be
600mV 4 140mV (this checks the operation of the
front end AGC).

7.4.3 IF/AF Amplifier
Refer to Fig. 10.4
DC Check
Check for +20V at PL14/E.

Signal Checks

Test Equipment Required:
RF Signal Generator: CRETE CT452
RF Valve Voltmeter: CRETE CT471 with 502 probe
Meter, Noise Level: CRETE CT454

(1} Disconnect the coaxial lead from the wiper of Service
Bandwidth kHz switch wafer S4CF and connect the
RF signal generator CT452 to this lead.

{2) Set the RF signal generator CT452 frequency to

" 14MHz and the output voltage to 11uV emf.

(3) Connect the RF vulve voltmeter CT471 with 50Q
probe across the IF Quiput socket SK20 on the rear
panel of the R551 Receiver.

{4) Conncctl the meter, noise fevel CT454, set to 6000
impadance and High Pass Filter Out. 1o SKI15/5 and
SKisT.
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(5) Set the Service Bandwidth kHz- switch to A3J usb
position and the Line Gain control fully clockwise.

(6) Set the RF Gain control fully clockwise.

(7) Tune the RF signal generator CT452 for maximum
reading on the meter, noise level CT454.

(8) Check that the meter, noise leve! CT454 reading is
greater than 10mW (2-45V).

(9) Check that the RF valve voltmeter CT471 reading is:
(a) approx 100mV with AGC switch in FAST

position, and

(b) approx 270mV with AGC switch in QFF position.
Note that if there is a reading on the RF valve volt-

meter CT471 but not on the meter, noise level CT454, the

1'4MHz re-insertion oscillator output is suspect; see
Reference Oscillator/BFO (para. 7.4.7).

7.4.4 38 to 68MHz VCO
Refer to Fig. 10.5

DC Checks
(1) Check for 420V at PL23/C,
{2) Check for +5V at PL23/A.

Signal Checks

Test Equipment Required:
RF Valve Voltmeter: CRETE CT471 with 500
probe
Oscilloscope: CRETE CT484

{1) Disconnect socket SK27 inside 100kHz synthesiser
module.

{2) Connect the RF valve voltmeter CT471 with 5002
probe across plug PL27.

(3) Check that the RF valve voltmeter CT471 reading is
>40mV.

{4) Remove test equipment and replace socket SK27.
(5) Disconnect socket SK22 and connect oscilloscope
CT484 across plug PL22.
{6) Check that oscilloscope CT484 indicates 600mV
pk-to-pk square wave.
)] éllzrznzove oscilloscope CT484 and replace socket
{8) Disconnect socket SK11 located on RF module.
{9) Connect RF valve voltmeter CT471 with 509 probe
across plug PL11.
{10) Check that the RF valve voltmeter CT471 reading is
04 to 1-5V, :
(11) Disconnect socket SK29.
(12) Disconnect plug PL24 and connect the 50Q probe
gt}'{ :tzl;e RF valve voltmeter CT471 across socket

{13) Check the following voltages using oscilloscope
CT434. _
Point of Measurement

Socket SK24
Plug PL29

V pk-to-pk
30 to 6:0
> 2-4 square wave
Y
\*.
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(14) If a frequency counter CT488 is available, the
frequency of the signal at socket SK24 should be
checked, This should be approximately 38MHz
higher than the front panel frequency setting.
Incorrect frequency could be caused by a fault in the
4:] to 5-0MHz VCO or the VFO (see paras. 7.4.5
and 7.4.6).

7.4.5 4-1to 50MHz VCO
Refer to Fig. 10.6

DC Checks
(1) Check for +20V at PL28/F.
(2) Check for + 5V at PL28/B.

Signal Checks
Test Equipment Required:
RF Valve Voltmeter: CRETE CT47]1 with 50Q
probe
Oscilloscope: CRETE CT484
{1) Disconnect socket SK29.

(2) Check with oscilloscope CT484 that the voltage
across plug PL29 is 2:4V pk-to-pk +10% square
wave.

(3) Reconnect socket SK29,

(4) Disconnect socket SK27,

(5) Connect RF valve voltmeter CT47! with 508 probe
across plug PL27.

(6) Set the R551 Receiver frequency controls to
00-0000.

{7) Rotate the [00kHz switch through its ten positions
and check that the RF valve voltmeter reading is
>40mV,

(8) If a frequency counter CT488 is available, check the
frequency at plug PL27. Incorrect frequency
readings could be due to a fault in the VFO (see
para. 7.4.6).

Frequency
Measured
MHz +50Hz

4-4

4-3

4:2

4-1

40

39

3-8

37

346

35

(9) Disconnect plug PL30 and connect RF valve
voltmeter CT471 with 50 probe across socket
SK30.

(10) Check that the RF valve voltmeter CT471 reading is
> 300mYV,

100k Hz
Switch Position

VO DR WD -
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P
"

746 YFO
Refer to Fig. 10.7

DC Checks
(1). Check for +20V at plug PL39.
(2) Check for +20V at plug PL32.
(3) Check for OV at plug PL33.

(4) Check that the voltage at plug PL31 varies between
20 and 1-7V DC with rotation of the CAL control
on the front panel.

Signal Checks

Test Equipment Required:
RF Valve- Voltmeter: CRETE CT471
Two 4782 Resistors: (5905-99-013-5963).

(1) Disconnect socket SK34 and connect a 4782 resistor
across plug PL34.

(2) Disconnect plug PL30 and connect a 47€) resistor
across socket SK30.

(3) Measure the voltages shown below.

Point of Measurement mV rms

Socket SK34 >2
Socket SK30 > 300

(4} If a frequency counter CT488 is available, measure
the frequency at socket SK30.

This should be 600-0kHz +50Hz when the
mechanical counter on the front panel is set to 000,

and §99-9kHz - 50Hz when the mechanical counter
is set to 999,

7.4.7 Reference Oscillator/BFO
Refer to Fig. 10.1 for Optional High Stability Module.

DC Checks
(1) Check for +5V at PL18/D.
(2) Check for 4-20V at PLI8/A.

(3) Check for 420V at PL18/N on zll Service Bandwidth
kHz switch positions except AME, AM3, A2 mcw 3
and AMI.

{(4) Check that the voltage at PL18/H varics between 0
and +3V with rotation of the BFO control when
Service Bandwidth kHz switch is in any Al cw
position.

(5) Check for +20V at PL18/L when Service Bandwidth
kHz switch is in any Al ecw position, .

Signal Checks

Test Equipment Required:

RF Valve Voltmeter: CRETE CT471
Oscilloscope:; CRETE CT484

(1) Disconnect socket SK22.
(2) Disconnect plug PL19. '
(3) Disconnect socket SK34.

(4) Measure the voltages shown below:

Point of Service Bandwidith kHz mv
Measurement Switch Position pk-to-pk Wavefornt
Socket SK19 — > 600 Square
Plug PL22 — > 600 Square
- AlJ Isb
PLIB/N AlJ usb > 70 Sine
TEST/CAL
Al cw 1130 -10Y% Sing
PLIB/E Alllsb
and A3J usb 1000 £ 109, Sine
PL18/F - TEST/CAL
PLI18/} TEST/CAL 1-4 --105% Sine
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-Refer to Fig. 10.10 for Normal Stability Module. 7.5 LOCATION OF A FAULT TO A COMPONENT

DC Chiecks .
7.5.1 RF/AGC Amplifier
(1) Check for +5V at PLI8/D Refer to Fig, 10.3

{2) Check for +20V at PL18/M
(3) Check for 420V at PLI8/L on CW positions DC Checks

only Condition: No signal input.

Signal C/?EC/C ] [ Point of Measurement vV DCt5%, |
Test Equipment Required itt 5.5
RF Valve Voltmeter CRETE 471. VI tase .
Resistor 3300 +5% 1W. collector 1

6

4

Conditions: 330€2 connected across pins E and F of PL1§. emitter 5
VT2 base 6
4

¢

0

Transistor] Special Test AC Volts + 20% collector );
Conditions Emitter | Base | Collector

emitter 2
VTiI Pins L and K 570mV | 11V ov VT3 base 2
connected collector 0
VT2 o Mie. CW | 40mV |i50mY] 3-3V emitter 0
VT2 [PinsLand K | 20mV |37mV| 17V VT4 Dase or 200
_ {not connected . .
VT3 to M i.e. SSB 1-0V 1-7V oV emitter 20-0

VT4 1-0V v ooy VT35 base 19-9
collector 0

emitter
YT6 base .
collector 1

oo

(%]

emitter
YT7 - base
collector

—
A

emitter
VT8 base
' collector

° Pt
@t el ORig I Rk 0

emitter
YT9 base
collector

emitter
YT11 base
collector

u—ry

emitter
VTI12 base
collector

—

Signal Checks
Test Equipment Required:

RF Valve Voltmeter: CRETE CT471
RF Signal Generator: CRETE CT452A
47§} Resistor: 5905-99-013-5963
Multimeter: CRETE AVO35X

Condition (a): Inner of coaxial cable disconnected from
pin 3 on Wideband Amplifier PCB
Assembly, Fig. 9.6,
47£) resistor connected between pin 3 and

chassis. !

[
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(1) Disconnect socket SK5.
(2) Connect RF signal gencrator to plug PL5.

(3) Set RF signal generator frequency to 10MHz and
output level to 100mV rms emf.

[ Point of Measurement mV rms--20%, I
emitter 13-5
VTI base 150
collector 8§75
emitter 13-5
VT2 base 150
collector 875

Junction of L58 and C114 (Pin 3) 340

Condition (b): Inner of coaxial cable disconnected from
pin 3 on_Wideband Amplifier PCB
Assembly, Fig. 9.6.

470 resistor connected between pin 3 and
chassis.

RF valve voltmeter connected between
pin 3 and chassis.

Multimeter connected bctween test point
TP3 and chassis.

(1) Disconnect socket SKS5.
(2) Connect RF signal generator to plug PL5.
(3) Set multimeter to 10V DC range.

(4) Set RF signal generator frequency to 10MHz and
adjust output level until multimeter indicates +2:0V
DC.

Limits: RF signal generator output betwcen 180
and 320mV rms emf,

(5} Note RF valve voltmeter reading.

Limits: Between 500 and 800mYV rms.

(6) Increase RF signal generator output level to 2-0V
rms.

(7) RF valve voltmeter indication should not vary more
than 1-5dB from reading noted in (3).

(8) Multimeter reading should be between 4 and 5V DC.

Condition (c): Inner of coaxial cable disconnected from
output of 38MHz crystal filter FL14 at
pin 1 on 33MHz Amplifier PCB Assembly
Fig. 9.8.

Inner of coaxial cable disconnected from
junction of C403 and C404.

47Q) resistor connected from junction of
C403 and C404 to chassis.

(1) Connect RF signal generator to T36 primary, i.e.
pins | and 2 (2 is *carth™) on 33MHz Amplifier PCB
(see Fig. 9.8). .

{2) Connect RF valve voltmeter across 472 resistor.

(3) Set RF signal generator frequency to 38-0MHz and
output level to 100mV rms cmf.

-6

(4) Adjust RF signal generator frequency for maximum
indication on RF valve voltmeter,

Limit: > 360mV rms.

l Point of Measurement m¥ rms +20%, ]

cmitter 21
VT7 base 32
collector 1700
emitter 27
VT8 base 32
collector 1700

(5) Disconnect socket SK11.

(6) Remove 47Q resistor and RF valve voltmeter and
reconnect both across plug PL11.

{7) Check indication on RF valve volimeter.
Limit: >800mV rms.

7.5.2 IF/AF Amplifier
Refer to Fig. 10.4

DC Checks

Conditions: No input signal
Service Bandwidth kHz switch in A3J usb
position
RF Gain contro! fully clockwise

¥ DC £5%

I Point of Measurement

emitter
VTI13 base
collector

emitter
VTl4 ‘base
collector

—

emitter
VTIS base
collector

—

Sthy Docth oo MDA \béx& NSO Dk ;Ao

i emitter
VT16 base
collector

emitter
YT17 base
“coliector

—

emitter
VTI8 base
collector

P

-
owS TOw Dww ok

emitter
VTI19 base
collector

=58

emitter
VT20 base
collector

En———
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[ Point of Measurement l V DC +5% I
~ cmitter 14-8
VT2i base 140
collector 7-1
emitter 9-2
V122 base 10-0
collector 14-7
emitter 19-2
VT23 base 19-1
collector 0-05
emitter 19-2
VT24 base 19-1
collector 0-05
emitter 0
YT25 base 0
- collector 20-0
emitter ]
YT26 base 0
collector 20-0 |
emitter 0
YT27 base 0
collector 0
emitter 15-0
YT28 base 14-8
collector 0
emitter 14-8
VT29 base 15-5
: collector 0
emitter 8-7
VT32 base 92
collector 153

Signal Checks

Test Equipment Required:
RF Signal Gencrator: CRETE CT452A
AF Power Meter: CRETE CT44
AF Signal Generator: CRETE CT433A
AF Valve Voltmeter: CRETE CT343 or

Condition (a):

CRETE CT454
Service Bandwidth kHz switch in A3} usb
position
RF Gain control fully clockwise
AF Gain control fully clockwise

AF power meter set to 60002 and con-
nected between SK15/5 and SK15/7

No signal input to aerial socket

(1) Connect the RF signal generator to each of the
following points in turn at the output level specified.

(2) Adjust the RF signal generator frequency (1-4MHz
nominal) to give approx a lkHz AF output.

981-]

Connect Signal Signal Generator
Generator emf Required
to: Jor 500mYV (—4dBm)
AF Output at [kHz
VTI18 base 25mV 4-6dB
YT17 base 100mV 4-6dB
VT16 base 2mV 4 6dB
VTI15 base 230uV +6d4B
VT14 base 63uV +6dB
VTI13 base 44V 4-6dB

Condition (b): R140 shorted to chassis by connecting a

link between SK14/V and chassis
Screened lead on pin 22 (see Fig. 9.11)
disconnected

AF power meter set to 6002 and con-
nected between SK15/7 and SK15/5

AF Gain and Line controls set fully clock-
wise

(1) Connect 600 output of AF signal generator to pin 22
(see Fig. 9.11) via resistive attenuator (see Fig. 7.1).

(2) Set AF signal generator frequency to 1kHz and out-
put level to give lmW on 6002 output meter.

(3) Measurements taken with AF valve voltmeter.

0 Ay 1Y

500
SOURCE 30

il

O

Fig. 7.1 Resistive Attenuator

[ Point of Measurement

| mVirms £20%; ]

VT20

YT21

YT22

YT23

VT24

V132

emitter 15
base 17
collector 500
emitter 480
base 500
collector <5
emitter 460
base 485
collector 1200
emitter > 280
base > 570
collector > 10,000
emitter > 280
base, > 570
coliector > 10,000
emitter 480
base 490
collector <20
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7.53 Reference Oscillator/BFO
Refer to Fig. 10.1 for High Stability Module.

DC Checks
Conditions: Crystal oven removed

L1 short circuited
3300 resistor 5905-99-013

-5983 connected

across PLIS/E and PLI§/F
PL18/A,PL13/Land PLi8/Nlinkedtogether
+ 20V supply connected to PL18/N

-+ 5V supply connected to PL18/D

Point of Measurement

| vDC+5% |
92

YTI

VT2

VT3

VT4

YT5

VTe

emitter
base
collector

emitter
base
collector

emitter
base
collector

emitter
base
collector

emitter
base
collector

emitter
base
collector

96
20-0
12-2
12-2
19-0

85

91
14-Q

0
5

o
—

b — QR
~I W N~

Refer to Fig. 10.10 for Normal Stability Module.
DC Checks
Conditions: Crystal oven removed

L1 short circuited

3308 resistor (5905-99-013-5983) connected

across PL18/E and PLI§/F

PLI8/L, PL18/M linked together

=20V supply connected to

PL18/M

7.54 YFO

Refer to Fig. 10.7

Under no circumstances should the mechanical
couplings between the gearbox and gang capacitor be
undone as these require a special mechanical alignment
procedure to enable the tracking and resetting accuracies
to be achieved.

DC Checks
[ Point of Measurement VDCL5Y l
emitter 87
VT5i base 83
. collector 19-8
emitter : 53
VT52 base 57
collector 19-2
cmitter 20-0
VT53 base 19-2
collector 9-5
Signal Checks

Test Equipment Required
RF Valve Voltmeter: CRETE CT471 with 50 probe

{1} Connect 5002 probe of RF valve voltmeter across
socket SK30.

(2) Check RF valve voltmeter reading,.

Limits: 300mV <+ 1dB at any frequency between
600 and 700kHz (i.e. between 000 and 999 on VFO
control).

7.5.5 41 to 5-0MHz VCO
. Refer to Fig. 10.6 !
Test Equipment Required: -
Oscilloscope: CRETE CT484
Multimeter: CRETE AVO38X

~ For correct operation this unit must have correct
inputs from other modules. First check input signals to
module.

. +5V supply connected to PLI§/D DC Checks
| Point of Measurement I Vv DC I
[ Point of Measurement [ V¥ DCt5Y, | SK28/B 50 £5%
emitter 9.2 SKZS/D 3-8to 84
VTI base 9:6 SK28/F 200 £5%
collector 20-0 Signal Checks
- emitter 122 {1) Connect oscilloscope to socket SK30.
VT2 base 12-6 {2) Check that waveform is 200mV pk-to-pk 3-10% and
collector 19-0 frequency is between 600 and 700kHz,
. 3) Connect oscilloscope to pin 2 on 50k
VT3 egr;slétcr gg @ Discriminator PCBIEsee Fig 9.21). 0kHz Phase
collector 140 (4) Check that waveform is 2-5V pk-to-pk +10°%] square
wave.
emitter 53 If the figures measured above are acceptable, but a
VT4 base 60 fault condition exists, make the following measurements
collector 14-1 within the module. '

7-8
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DC Checks
[ Point of Measurement | VDC+5% |
' : emitter 0
VT47 base 1-0
o collector 20
' emitter 92
VT48 base 8-9
collector 19-0
emitter . 87
VTS50 base 9:2
coliector 18-8
emitter 4-4
VT60 base 49
collector 14-0
Signal Checks

(I) Connect oscilloscope to pin 5 on 4-1 to 5-0MHz VCO
PCE (sec Fig. 9.18),

(2) Check that waveform is [-0V pk—to-pfc +£169% and
frequency is between 4-1 and 5-0MHz.

{3) Connect oscilloscope to test point TP43 on Divider
Output PCB (see Fig. 9.20).

(4) Check that waveform is 2-5V pk-to-pk 4+ 10% square
wave and frequency is 50kHz.

(5) Connect oscilloscope to pin 23 on Switch Filter PCB
(see Fig. 9.19).

(6) Check that waveform is 200mV pk-to-pk 4109, and
frequency is between 3-4 and 4-4MHz.
7.5.6 38 to 68MHz VCO
Refer to Fig. 10.5
Test Equipment Required:
Multimeter: CRETE AVO8SX
OsciII‘o’sgope : CRETE CT484
RF Valve Voltmeter: CRETE CT471
DC Checks .
L See Fig. [ Point of Measurement | vbCc ]

Socket SK23 20:0 £5%
Across MR40 50 4£5%
9.13 . Test point TP38 140 459
9.17 Test point TP22 Bl 4-5%
9.17 Test point TP21 4-75t0 8-4
9.16 Test point TP46 50 4£5%
| Point of Measurement | vbDC+s % ]
emitter 0
Y¥T33 base 0-65
’ collector 0-02
emitter 0
VT34 base 0
collectpr 11
emitter 0
VT35 base 0-35

collector 10-4

L Paint of Measurement J VDoCL5Yy 7

emitter
VT39 base
collector
emitter
YT40 base
collector
emitter
VT4l base
coilector
emitter
VYT42 base
collector
emitter
VT43 base
collector
emitter
VT4a4 base
: collector
emitter
VT45 base
collector
emitter
VT46 base
collector
emitter
VT59 base
collector

—
WS

[

_
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Signal Checks
(1) Connect oscilloscope to socket SK40.

(2) Check that waveform is 20V pk-to-pk +10%
square wave at 100kHz.

{3) Connect oscilloscope to plug PL29.

(4) Check that waveform is 2-0V pk-to-pk +10%
square wave at 100kHz.

(5) Connect oscilloscope to test point TP18 (see
1-10MHz Phase'Loop PCB Fig. 9.17). .

(6) Check that waveform is 2-0V pk-to-pk 4109
pulses at 100kHz.

(7) Connect oscilloscope to test point TP19 (see
I-10MHz Phase Loop PCB Fig. 9.17).

(8) Check that waveform is 2-0V pk-to-pk £10%;
square wave at 100kHz,

(9) Connect oscilloscope to test point TP20 (sce
1-10MHz Phase Loop PCB Fig. 9.17).

(I0) Check that waveform is 10-0V pk-to-pk L10%
constant (but not necessarily 1:1) mark-to-space
ratio rectangular wave at 200kHz.

(11) Connect oscilloscope to test point TP36 (see
Variable Divider PCB Fig, 9.16).

(12) Check that waveform is 500mV pk-to-pk +10%
square wave. Frequency between 300kHz and
3-2MHz,




(13) Connect RF valve voltmeter to test point TP28
(see VCO Amplifier PCB Fig. 9.15). '

(14) Check that signal level is 300V rms -£209%.

(15) Connect RF valve voltmeter to test point TP29
{see VCO Amplifier PCB Fig. 9.15).

(16) Check that signal level is 2-5V rms +20%,

(17) Connect RF valve voltmeter to test point TP30
(see VCO Amplifier PCB Fig. 9.15).

(18) Check that signal level s 120mV rms 4209,

(19} Connect multimeter to test point TP30 (see VCO
Amplifier PCB Fig. 9.15).

(20) Check*that multimeter indicates 6-0V DC 45%.

(21) Connect RF valve voltmeter to test point TP32
(see YCO Amplifier PCB Fig. 9.15).

(22) Check that signal level is 1-4V rms 4209,

(23) Connect RF valve voltmeter to test point TP37
(see 3 to 32MHz Filter Amplifier PCB Fig. 9.13).

7.6 TYPICAL TRANSISTOR DC MEASUREMENTS

Unless otherwise stated, the RF and AF Gain
controls are at maximum clockwise position and Service
Bandwidth kHz switch is in Al cw 1 position.

Test Equipment Regquired:

Muitimeter: CRETE AVO 85X.

Multimeter used on lowest possible range.

Measured voltage within 10 %4 should be satisfactory.

* Component references so marked arc part of BFO
Module (High Stability Unit).

t Component references so marked are part of
BFO Mecdule (Normal Stability Unit).

- See vV DC
Conmp Transistor Fig. :

Ref Type Function No Emitter . Base Collector
*VTI 40235 BFO 9.1 9-2 B 9-6 20-0
*VI12 BCI07 Insertion Osc Ampl 2.1 12-2 12-6 19-0
*VT3 40235 Insertion Osc Ampl 9.2 85 9-1 140
*VT4 BCi07 CW Switch Ampl 9.2 0 0-65 01
*VT5 BC107 DC Ampl 9.2 0 0-7 02
*VTé BC107 Ext Osc Ampl 9.2 1-3 26 27
tVTI 40235 BFO 9-29 9-2 -6 20-0
VT2 2N3504 Insertion Osc Ampl 9:29 [2-2 12:6 19-0
tVT3 40235 Insertion Osc Ampl 9-30 6-3 63 13-7
VT4 2N3904 Insertion Osc Ampl 9-30 5-8 6-3 13-7

VTI1 2N3366 RF Ampl 9.6 55 6-2 14-9
VT2 2N3866 RF Ampl 9.6 5-5- 62 14-9
V13 V410 DC Ampl ) T 9.6 20-0 20-0 .0
VT4 2IN3904 DC Ampl  RE Cain min 9.6 34 b s
VTS5 2N3906 AGC RF Ampl 9.6 20-0 19-9 0
VT6- 40235 AGC RF Ampl 9.6 0 0 19-9
VT7 40235 38MHz Ampl 9.8 2-15 2.8 17:5
YT8 40235 38MHz Ampi 9.8 2-15 2:8 17-5
V19 40235 39-4MHz Osc 59 2:0 2:4 8-4
VTii 2N3866 39-4MHz#Ampl 9.9 7-2 7-8 17-8
YTI12 2N3866 39-4MHz Ampl 9.9 7-2 7-8 18-0
VTI3 40235 1-4MHz Ampl 9.11 2-8 36 7-6
VTi4 2IN3904 1-4MHz Ampl 9.11 8-8 9:5 15-0
VTI5 23906 1*"dMHz Ampl 9.11 157 15-0 7-5
VTI16 2N3904 1-4MHz Ampl 9.11 1-93 26 -9
VT17 2N3504 1-4MHz Ampl 9.11 84 8-9 192
VTig 2N3904 1-4MHz Ampl 9.11 98 10-5 15-6
YTI19 2N3906 1-4MHz Output Ampl 9.11 10-5 98 ]
VT20 2N3904 AF Preampl 2.11 1-26 1-5 14-0
V121 2N3904 AF Preampl 5.11 14-8 140 71
VT22 2N3904 AF Ampl 9.11 92 10-0 147
VT23 0C28 AF Output Ampl 9.11 19-2 19-1 0-05
VT24 0C28 AF Qutput Ampl g.11 19-2 19-1 0-05
VT25 2N3904 AGC DC Ampl 8.11 0 0 20-0
981-1
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See J Vv DC
Comp - Transistor Fig.
Ref Type Function No Emitter Base Collector
VT26 2N3904 AGC BC Ampl 9.11 0 0 200
V127 2N3%04 AGC Time Constant Sw 5.11 0 0 0
VT28 2N3906 AGC IF Ampl 9.11 i50 14-8 0
V129 2N3506 AGC IF Ampl 9.11 14-8 15-5 0
VT32 2N3%04 AF Line Ampl 9.11 87 92 15-3
VT33 BFY51 Phase Lock Swilch 9.17 0 0-65 0-02
VT34 2N3904 In Lock Sensing Sw 9.17 0 0 I-1
VT35 2N3904 DC Ampl 9.17 0 0-35 10-4
VT39 40235 38 to 68MHz VCO 9.12 5.7 63 13-6
VT40 40235 VCO Ampl 9.12 5.1 57 13-6
VT4l 40235 VCO Ampt 9.15 4:6 51 10-0
VT42 2N3866 VCO Ampl 9.15 9-8 10-0 18-0
VT43 40235 VCO Ampl 9.15 56 63 9-3
VT44 40235 VCO Ampl 9.15 91 9-3 17:0
VT45 40235 3 to 32MHz Ampl 9.13 2-35 31 20
VT46 40235 35 to 36MHz Ampl 9.14 10-0 10-5 19-5
VT47 BCl07 DC Ampl 9.21 0 1-0 2:0
VT48 40235 4-1 to SMHz VCO 9.18 9-2 89 19-0
VT50 23904 VCO Ampl 9.18 87 9-2 18-8
YT51 40235 VFO 9.24 87 83 19-8
VT52 BCl107 VFO Ampl 9.24 53 57 19:2
VT53 BCY72 VFO Ampl 9.24 200 19-2 9-5
VT54 BC107 +20V Ref Ampl 9.3 136 142 21-5
VT55 2Ni6l3 +20V Stab 9.3 21-0 21-5 330
VT56 40251 +20V Stab 9.26 20-0 21-0 320
VT57 2ZN1613 + 5V Stab 9.3 56 62 15-4
VT58 40251 + 5V Stab 9.26 50 56 15-0
VT59 40235 3to 32MHz Ampl . 9.13 7.2 80 137
VT60 2N3904 VCO Ampl 9.18 44 4-9 140
VT70 BC107 Relay Driver (unsw.) 9.26 0 0 20-0
7.7 COMMERCIAL TEST EQUIPMENT CT452 Marconi TF144H Signal Generator
EQUIVALENT TO CRETE ITEMS CT471! Airmec 301 Valve Voltmeter
SM1ll Tektronix 543B dual beam oscilloscope
Crete Commercial CT454 Marconi TF893 AF power meter
AVOESX  AVO model 8 multimeter CT488 Hewlett Packard 5245L Frequency Counter

981-1
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8 PERFORMANCE CHECKS AND ADJUSTMENTS

8.1
8.2
8.3

84

8.5

8.6

8.7
8.3
8.9
8.10
8.1

3.12

1.13

GENERAL
TEST EQUIPMENT REQUIRED
POWER SUPPLY

OVERALIL PERFORMANCE CHECK
Table 8.1 Signal+ Noise to Noise Ratio

AERIAL FILTER ALIGNMENT

8.5.1 Test Equipment Connections

8.5.2 Filters FLI, FL2, FL3, FL4, and FLS

8.5.3 Filter FL6 ‘

8.5.4 Filters FL7, FLS, FL9, FL10 and FLI1

8.5.5 Filters FL.12 and FL13

8.5.6 70 to 100kHz Band

Table 8.2 Alignment Frequencies and Inductor References
Table 8.3 Filter Insertion Loss

38MHz IF REJECTOR, 38MHz AMPLIFIER AND 39-4MHz OSCILLATOR
8.6.1 38MHz IF Rejector '

8.6.2 38MHz Amplifier

8.6.3 39-4MHz Crystal Oscillator

8kHz AM FILTER ,
FRONT PANEL METER CIRCUIT

1-4MHz IF CIRCUITS

14MHz OSCILLATOR, BFO AND REFERENCE OSCILLATOR
VFO

4-1 TO 5-0MHz VCO
8.12.1 3-4 to 4-4MHz Filter
8.12.2 VCO

38 TO 68MHz VCO

8.13.1 50kHz Filter

8.13.2 30MHz Filter

8.13.3 35 to 36MHz Filter

8.134 VCO

Table 8.4 VCO Alignment Frequencies
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8 PERFORMANCE CHECKS AND ADJUSTMENTS

8.1 GENERAL

The following procedures should be carried out as
necessary'!

(a) when the settings of preset controls have been
inadvertently disturbed

(b) when it is considered that the replacement of a
component in a circuit could affect the alignment
of that circuit

{¢) if a check of alignment is considered necessary
due to ageing of components.

It is recommended that the brief performance check
contained in para. 8.4 be carried out after the alignment
of any circuit (the power supply is an exception to this),

All test leads must be kept as short as possible,

82 TEST EQUIPMENT REQUIRED

. The list of test equipment below includes all the
items necessary 10 undertake all the performance checks
detailed in the following paragraphs.

RF Signal Generator: Marconi TF]44H CRETE
CT452

AF Signal Generator: Advance HI8 CRETE
CT433A

RF Valve Voltmeter: Airmec 301 CRETE CT471
with 500 probe

AF Valve Voltmeter: Advac VM77B CRETE CT343
AF Power Meter: Marconi TF893 CRETE CT44
Frequency Counter: Racal SA550 CRETE CT488
Multimeter (2 required): AVO-8 CRETE AVO8SX
Variable Mains Transformer: Variac V6HPSV
Power Supply: 20V DC at 0-5A

Dummy Aerial Network: See Fig. 8.1

AF Attenuator Network: See Fig. 8.2

8.3 POWER SUPFLY

Test Equipment Required (For details see para, 8.2)
Two Multimeters
Variable Mains Transformer

(1) Set R551 Receiver Mains switch to OFF position.

(2) Connect the AC mains supply to plug PL38 via the
variable transformer.

981-1

(3) Connect one of the multimeters across the receiver
mains input at plug PL38.

(4) Set multimeter to 250V AC range.
(5) Switch on mains supply to variable transformer.

(6) Adjust variable transformer until multimeter
indicates nominal mains voltage for which mains
transformer has been set (see para. 2.4).

(7) Switch off mains supply to variable transformer.

(8) Connect second multimeter to SK4/] and chassis,
and set to 25V DC range. Do not disconnect
socket SK4 (See Fig. 9.26).

(9) Set Mains switch to ON position.

(10) If necessary, adjust R310 until second multimeter
indicates 20-0V DC (See Fig. 9.3).

(11) Set Mains switch to OFF position.

{I2) Connect second multimeter to SK4/A and chassis,
and set to 10V DC range.

(13) Set Mains switch to ON position.

(14} If necessary, adjust R311 until second multimeter
indicates 5-0V DC (See Fig. 9.3).

(15) Adjust variable transformer until first multimeter
indicates highest specified mains voltage, i.e. 255V
for nominal 230V supply, or 124V for nominal
115V supply.

{(16) Note that second multimeter indication does not
change by more than 0-2V from 50V DC.

(17) Adjust variable mains transformer until first multi-
meter indicates lowest specified mains voltage, i.e.
204V for nominal 230V supply, or 106V for
nominal 115V supply. ‘

(18) Note that second multimeter indication does not
change by more than 0-2V from 50V DC.

(19) Set Mains switch to OFF position.

(20) Connect second multimeter to SK4/J and chassis,
and set to 25V DC range (See Fig. 9.26).

(21) Set Mains switch to ON position.
(22) Note that second multimeter indicates 20-0V DC
40-2V,

(23) Adjust variable transformer until first multimeter
indicates highest specified mains voltage, i.e. 255V
for nominal 230V supply, or 124V for nominal 115V
supply.

(24) Note that second multimeter indicates 20-0V DC
+0-2v.
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Table 8.1 Signal 4 Neise to Noise Ratio

RF Signal Generator Signal+ Noise to Noise Ratio
Service R551 Receiver - dB Minimum
Bandwidth Freguency : Output
kHz Switeh - Controls Freav Service Level Signal Source Impedance
Position req) Mode uV rms
| Switches VFO emf | 100+ 200pF | 10Q + 700pF | 3500
A3Jusb3 001 *000  100kHz  CW 20 - 20 20 20
A3J usb 3 00-2 *000 200kHz Cw 20 20 20 20
A3J usb 3 00-2 500 250kHz Ccw 20 20 20 20
A3J usb 3 00-2 990 299kHz CwW 20 20 20 20
A3J usb 3 003 010 30tkHz Cw 20 20 20 20
AlJ usb 3 00-4 *00 400kHz CwW 20 20 20 20
A3l 1sh 3 00-4 990 499k Hz CwW 20 20 20 20
A3l asb 3 00-5 010 501kHz CwW 20 20 20 20
A3J usb 3 00-6 500  650kHz = CW 20 20 20 20
A3J uib 3 0Q-6 990 699kHz CwW 20 20 20 20
Aliusb 3 0u-7 *000 700kHz CW 20 20 20 20
A3iusb 3 00-7 010 701kHz CwW 20 20 20 20
A3Jusb3 Q09 990  999kHz  CW 20 20 20 20
AlJ usb 3 010 *000 | 1-0OMHz CcCwW 20 20 20 20
A3J usb 3 01-2 500 1-25MHz Ccw 20 20 20 20
AlJ usb 3 01-5 *000 1-5MHz CwW 20 20 20 20
Al) usb 3 01-7 500 "1-75MHz Cw 2 13 13 i3
AlJ usgb 3 02-0 *000 2-0MHz Cw 2 13 13 13
A3J ysb 3 02-5 *000 2-5MHz CwW 2 13 13 13
A3J usb 3 ,03-0 *000 - 3-0MHz cw 2 13 13 13
A3l ush 3 04-0 *000  40MH:z CWwW 2 — — 20
A3J usb 3 050 *000 5-0MHz Ccw 2. —_ — 20
A3J usb 3 06-0 *000 6-0MHz cw 2 — — 20
A3J usb 3 07-0 *000 7-0MHz cw 2 — — 20
A3J usb 3 08-5 *Qno 8-5MHz Cw 2 — — 20
A3J usb 3 10-0 *000 10-OMHz CcwW 2 — — 20
A3J usb 3 12:5 *000 12:5MHz CwW 2 — — 20
A3Jusb 3 15-0 *000 15-0MHz Cw 2 —_ — 20
A3J usb 3 17-5 *000 17-5MHz CwW 2 — _ 20
AlJ usb 3 20-0 *®HD - 20-0MH:z Ccw 2 — — 20
AlJ usb 3 250 *000 25-0MHz CwW 2 —_ — 20
AlJ usb 3 29-9 Q00 ° 29-9MHz CW 2 _ — 20
Al cw 03 200 *000  200MHz CW 0-5 — - 20
Al cw ] 200 *000 20-O0MHz Ccw 05 — — 12
Alcw3 20-0 *000 20-0MHz Ccw 05 — — 10
' AM 30%
Al dsb 8 20-0 *000 20-0MHz Meod at 3 — — 10
- 1kHz

* Set VFO to 000 at LF end (near maximum counter-clockwise)
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RF SIGNAL GENERATOR 200p

30 a9

Fig. 8.1 Dummy Aerial Network
"84 OVERALL PERFORMANCE CHECK

This check should be carried out after realignment,
replacement _of modules, when a deterioration of
performance is suspected or afier extensive faultfinding.

Test Equipment Required (For details see para. 8.2)
RF Signal Generator

AF Power Meter

Dummy Aerial Network

{1) Set R551 Receiver Mains switch to OFF paosition.
(2) Connect RF signal generator to aerial socket SK1.
(3) Connect AF power meter to SK15/4 and SK15/9.

(4) Set AF power meter input switch to 3Q load
impedance.

(5) Set R551 Receiver Mains switch to ON position.

(6) Set AGC switch to FAST position. and Service
Bandwidth kHz switch to A3J usb 3 position,

(7} Set RF Gain control to maximum.
(8) Set Line/Signal switch to SIGNAL position.

(9) Set R551 Receiver tune frequency to 00-1000MHz
(VFQ set to 000 at LF end—near maximum
counter-clockwise).

(10) Set RF signal generator frequency to 100kHz, mode
to CW and output level to 20V rms emf.

(11) Adjust RF signal generator frequency carefully for
maximum indication on R551 Receiver meter.

(12) Noteindication on AF power meter.

{13) Adjust RF Gain control until AF power meter
indication is 2dB below indication noted in (12),

(14) Adjust AF Gain control until AF power meter
indicates 100mW,

(15) Switch RF signal generator CW signal OFF.

(16) Note fall in AF power meter indication below
100mW, This is the Signal + Noise to Noise Ratio,
which should be >20dB.

981-1

AF SIGNAL GENERATOR

600 240 240
120
240 240

Fig. 8.2 AF Attenuator Network

(17) Repeat (6) to (16) lor other frequencies, position of
service Bandwidth kHz switch, RF signal generator
service mode and output level (and, if required, for
other signal source impedances using the network
in Fig. 8.1) as shown in Table 8.1.

8.5 AERIAL FILTER ALIGNMENT
Test Equipment Required (For details see para. 8.2)
RF Signal Generator
RF Valve Voltmeter
Dummy Aerial Network
Power Supply
Capacitor 390pF 5910-99-913-6618

8.5.1 Test Equipment Connections

(1) Remove the Aerial Filter module as detailed in
para. 6.1.9 and then remove the filter unit from
module box.

(2) Refit switch spindles to module without altering
rotor positions,

(3) gl(znnect RF valve voltmeter S0 probe to socket

5.

(4) Connect power supply positive to plug PL2 and

negative to socket SK3. .

(5) Switch on power supply and set output level to
20-0V DC.

8.5.2 Filters FL1, FL2, FL3, FL4 and FL5

(1) Connect RF signal generator to socket SKI.

(2) Set RF signal generator to frequencies in Table 8.2
for filter to be aligned. and output level to -0V
rms emf.

(3) Set the switch spindles (using a pair of pliers) so thut
the wafer switches are in the positions indicated in
Table 8.2 for the filter to be aligned.

{4} Adjust appropriate inductor indicator in Table 8.2
for maximum or minimum indication on RF valve
voltmeter.

{5) Sweep RF signal generator frequency slowly over

the relevant band from just below frequency of ;"

to just above frequency of 2, (See Table 8.3 for
fy, and f,).

{6) If necessary, slightly re-adjust the relevant inductors
to meet the response figures for the particular filler
detailed in Table 8.3.
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Table 8.2 Alignment Frequencies and Inductor References

Inductor to Adjust

, s . For
; Switch Wafer Position . RF Signal ,
Filter Filter | Generator | for MINIMUM | for MAXIMUM| Location
No 10MH. IMH JOOKH Pag{ﬁc;nd Frequency Indication Indication In dﬁg;ors
z z z MHz on RF Valve on RF Valve See Fi
Voltmeter Voltmeter - 8-
14-5 12 .
; 20-0 L1
FL1 2 0 0 10 to 30 30:0 L4 9.5
40-5 L3
96 L6
150 LS
~FL2 1 5 0 15t0 20 20-0 (8 94
330 L7
7-25 L10 Lo
‘ 10-0
FL3 1 0 0 10 to 15 150 L2 9.5
2125 L1l
. 4-85 L4
70 L13
FLA4 0 7 0 7to 10 10-0 L16 9.4
. 14-65 L15
3:35 LI8
50 L17
FLS5 0 5 0 S5to7 7.0 120 9.5
10-6 L9
2:49 122
30 L23 L2t
FL6 0 3 0 Jto 5 5.0 136 L24 9.4
61 L25
1-44 L28
‘ 20 L27
FL7 0 2 0 2to 3 3.0 130 94
4:25 L29
0-94 L32 31
i-6 L
FLS8 0 1 6 6to2 2.0 L34 9.5
32 L33
0-72 L36
1-0 L35
FL9 0 1 0 1-0to 1-6 16 L38 9.4
2-125 137
0-55 L40
0-7 L39
FLIO 0 0 7 07to 10 o s 9.5
) 1-25 L41
84 981-1




(Table 8.2 Continued)

Fs Inductor to Adjust For
, Switch Wafer Position : RF Signal . :
£ 'ﬁ" /e : P a.f.:h;;nd Generator | for MINIMUM| for MAXIMUM Loc‘r;mn
° 10 . MHz Frequency Indication Indication Inductors
MHz | IMHz | 100kHz MHz on RF Valve on RF Valve _é' "CF.
Voltmeter Voltmeter ee g,
0-39 L44
FLII 0 0 5 05107 O3 La3 9.5
0-88 LA45
0-24 L48
FLI2 0 0 3 03wos O3 i 9.5
0-62 149
0075 1.52
FLI3 0 0 - 1 wors I o 9.4
02 L53

8.5.3 Filter FL6

(1) Connect RF signal generator to socket SK1 via the
1092 and 200pF dummy aerial network.

(2) Repeat paras, 8.5.2 (2) to (4).

(3) Sweep RF signal generator frequency slowly from
just below frequency of 2-5 up to 4-0MHz,

(4) If necessary, slightly re-adjust the refevant inductors
to meet the response figures for filter FL6 detailed in
Table 8.3.

(5) Disconnect the dummy aerial network and connect
RF signal generator to socket SKI, '

(6) Sweep RF signal generator frequency slowly from
4-0MHz to just above 6-0MHz.

{7) If necessary, slightly re-adjust the relevant inductors
to meet the response figures for filter FL6 detailed
in Table 8.3.

{8) Reconnect dummy aerial network between RF
signal generator and socket SK1.

(9) Repeat (3) to (8) until the response figures are as
specified in Table 8.3 for the whele band,

8.5.4 Fiiters FL7, FL8, FL9, FL10 and FLI11
(1) Connect RF signal generator to socket SK1 via the
390pF capacitor.
(2) Repzat paras. .5.2 (2) to (6).

8.5.5 Filters FL12 and FL13

NOTE: These filters have tapped inductors, enabling
the capacitors to provide two mutually dependent filter
responses. The inductors of filter FL12 are tuned for
passband responses of 200 to 300kHz and 300 to 500kHz.
Tuning the inductor for one band determines the response
of the other.

(1) Connect RF signal generator to socket SK ! via the
390pF capacitor.

981-1

{2) Repeat paras. 8.5.2 (2) to (4) for filter FL12,

(3) Sweep RF signal generator frequency slowly over
the band 230 to 640kHz.

(4) If necessary, slightly re-adjust the relevant inductors
to meet the response figures in Table 8.3.

(5) Set the switch positions for 00-2MHz.

(6) Sweep RF signal generator frequency slowly over
the band 130 to 430kHz.

(7) If necessary, slightly re-adjust the inductors to
meet the response figures in Table 8.3 for the whole
band 130 to 640kHz,

{8) Repeat paras. 8.5.2 (2) to (4) for filter FL13.

(9) Sweep RF signal generator frequency slowly over
the band 70 to 210kHz.

(10) If necessary, slightly re-adjust the inductors to
meet the response figures in Table 8.3.

(11) Connect socket SK3 to socket SK350.

€12) Sweep RF signal generator frequency slowly over
the band 90 to 320kHz.

(13) If necessary, slightly re-adjust the inductors to
meet the response figures in Table 8.3 for the whole
band 70 to 320kHz.

NOTE: Tt is necessary for socket SK50 to be
connected to socket SK3 whilst checking response
of 150 to 200kHz passband.

(14) Disconnect link between socket. SK50 and socket
SK3.

8.5.6 70 to 100kHz Band

(1) Connect RF signal generator to socket SKI via the
1002 and 200pF dummy aerial network.

(2) Set the switch spindles so that the wafers are all in
the 0 position (00-0MHz).

(3) Sweep RF signal generator frequency slowly over
the band 70 to [100kHz and check that response is
within limits set in Table 8.3.
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Table 8.3 Filter Insertion Loss

Filter Insertion Loss dB

Filier | Stwitch Wafer Positions Gonerston Pj"lﬂroB}’:d Within A1 »
No 1 jomu=| IMHz| 100KkHz Inf{j’;:;{‘;fm P P f o f};"’ 12 2
MH: | MH: MHz i
FLI 2 0 0 500 20 30 15 to 4 £30 €30
FL2 ! 5 0 50Q s 20 [ to2 £30 £30
FL3 ! 0 0 500 10 IS I to2 £30 30
FL4 0 7 0 500 7 10 [ to2 €30 £30
FLS 0 5 0 500 5 7 1to2 €30 %30

1to?2
(4 to SMH2)
FL6 0 3 0 500 3 5 3to$ €30 %30
. (3 to 4MH3z2)

10Q2 and 200pF 2510 28 «50 +50

FL? 0 2 0  S0Qand 390pF 2 3 7t09 €33 £33
FL8 0 t 6  50Qand 390pF 16 2 9to 11 €36 €36
FL9 0 1 0  50Qand 390pF 10 16 8-5 to 205 €43 43
FLI1O 0 0 7 50Qand 390pF 07 10 18-S to 20-5 <46 €46
FLII 0 0 5 50Qand 390pF 05 0-7 22 to 24 €5  £50
FLI2 g 0 5 s00and3%pF O3 o3 235 10 255 €50 €50
FLI3 0 0 1 soQand390pF 08 O 20500225 £50 &S0

— 0 0 0  10Qand 200pF 007 010 35 to 41 — —

* Socket SK3 connected to socket SK50

8.6.1 38MHz IF Rejector
Refer to Fig. 9.6

(1) Disconnect coaxial inner lead from pin 3.

8.6 38MH:z IF REJECTOR, 38MHz AMPLIFIER
AND 39-4MHz OSCILLATOR

Test Equipment Required {(For details see para. 8.2)
RF Signal Generator
RF Valve Voltmeter
Two Resistors 47Q (5905-99-013-5963)
(1) Disconnect sockets SK5, SK8, SK11 and plug PL7.

{2) Remove five screws securing RF module cover, and
Temove cover.

»

(2) Connect RF valve voltmeter 50Q probe to pin 3 and
chassis on Wideband Amplifier PCB Assembly.

(3) Connect RF signal generator to plug PL5.

(4) Set RF signal generator frequency to 38-0MHz
+1kHz and output level to 100mV rms emf.




(5) Szt R551 Recziver Mains switch to ON pasition.

(6) Adjust L58 for minimum indication on the RF
valve voltmeter.

(7) Set Mains switch to OFF position.

(8) Disconnect test equipment and re-make coaxial
inner lead to pin 3.

8.6.2 3I8MHz Amplifier
Refer to Fig. 9.8

(1) Disconnect ¢coaxial inner lead from pin | on 38MHz
Amplifier PCB Assembly.

(2) Disconnect coaxial inner lead from junction of
€403 and C404 (see Fig. 9.26 for location).

(3) Connect RF signal generator to pin | and chassis.

(4) Connect RF valve voltmeter 500 probe to junction
of C403 and C404, and chassis (pin 6).

(5) Set RF signal generator frequency to 38-O0MHz
4 1kHz and output level to 100mV rms emf..

(6) Set R551 Receiver Mains switch to ON position,

{7} Adjust T9 for maximum indication on RF valve
voltmeter.
Limit: >360mV rms.

(8) Set RF signal generator frequency to 40-8MHz
+1kHz.

(9) Adjust LL118 (see Fig. 9.26 forlocation) for minimum
indication on RF valve voltmeter.
Limit: <30mV rms.

(10) Set Mains switch to OFF position.
{11) Disconnect test equipment and re-make connections.

8.6.3 39-4MHz Crystal Oscillator
Refer to Fig. 9.9

(1) Disconnect socket SK11,

(2) Disconnect coaxial cable from pins 3 and 4 on
39-4MHz Crystal Oscillator PCB Assembly.

(3) Connect one 47€) resistor across plug PLI11.

{4) Connect a second 4702 resistor between pins 3 and 4.

(5) Connect RF valve voltmeter (without 500 probe)
across plug PL11.

(6) Set Mains switch to ON position.

(7 Adjust L62 for maximum indication on RF valve
voltmeter. ‘

(8) Adjust L125 (by carefully opening or closing the
turns of the inductor) for maximum indication on the

RF valve voltmeter.
Limit: >0-5V rms.

(9) Connect RF valve voltmeter (without 50Q probe)
between pins 3 and 4.

(10) Adjust L126 (as for L125 in (8) above) for maximum
indication on the RF valve voltmeter.
Limit: > 1-0V rms,

981-1

(11) Set Mains switch to OFF pasition.

(12) Disconnect test equipment.

(13) Reconnect sockets SK 5, SK8, SK1! and plug PL7.
(14) Re-make coaxial cable to pins 3 and 4.

(15) Refit module cover.

8.7 8kHz AM FILTER

Refer to Fig. 9.26

Test Equipment Required (For details see para, 8.2)
RF Signal Generator
AF Power Meter

(1) Disconnect plug PL8 from socket SK8,

(2) Connect RF signal generator to socket SK8.

(3} Connect AF power meter to SK15/5 and SK15/7.
(4) Set AGC swiich to FAST position.

(5) Set AF Gain control and RF Gain control both to
maximunt.

(6) Set Service Bandwidth kHz switch to A3J usb 3
position,

(7) Set AF power meter input to 600€).

{8) Set Mains switch to ON position.

(9) Set Loudspeaker switch to ON position.

(10) Set RF signal generator output level to 4pV rms

emf and mode to CW.

{11} Adjust RF signal generator frequency accurately

to 1-4MHz by listening to the audible beat in the
loudspz=aker, and carefully setting for zero beat.

(12) Set Loudspeaker switch to OFF pasition.
(13) Set Service Bandwidth kHz switch to A3 dsb 8

position.

(14) Set AGC switch to OFF position.
(15) Set RF signal generator mode to AM and set modu-

lation depth to 609, at 1kHz.

(16) Adjust L64 (see Fig. 9.26 for location) for maximum

indication on AF power meter.

(17) Set Mains switch to OFF position.
(18) Disconnect test equipment.
(19) Connect plug PL8 to socket SK8.

8.8 FRONT PANEL METER CIRCUIT

Refer to Fig. 9.11

Test Equipment Required (For details see para. 8.2)
AF Signal Generator

AF Valve Voltmeter

AF Attenuator Network {See Fig, 8.2)

Resistor 6008 —-1% 1W

(1} Remove twelve screws securing the cover over the
1F/AF module and remove the cover.

(2) Connect 600 resistor between SK15/5 and _SK15/7_
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{3} Connect AF valve voltmeter between SK15/5 and.

SK15/7.
(4) Link pin 40 fo chassis on IF/AF PCB Assembly.
(5) Disconnect inner of screened lead at pin 22.

(6) Connect 6000 output terminals of AF signal gen-
erator via the AF attenuator network to pin 22 and
chassis,

(7 Set Mains switch to ON posﬁic;n.
(8) Set AF Gain control to minimum position.

(9) Set Line control (screwdriver slot) to maximum
position (fully clockwise).

(10) Set AT signal generator frequency to 1kHz.

(11} Adjust AF signal generator output level until AF

valve voltmeter indicates 2-45V rms (4 10dBm).
(12) Set Meter switch to LINE position.

(13) Adjust R162 for indication of + 10dBm on RS551
Receiver Meter.

{14) Adjust AF signal generatbr output level until AF
valve voltmeter indicates 0-775V rms (0dBm).,

(15) Adjust R161 for indication of 0dBm on RS51
Receiver Meter. '

(16) Adjust AF signal generator output level until AF
valve voltmeter indicates 0-245V rms (— 10dBm).

(17) Check that R551 Receiver Meter indicates within
1 division of the — 10dBm mark. .

(18} Repzat (11) to (15).
(19) If it is not passible to obtain accurate calibration
of the Meter at all three points, +10dBm, 0dBm

and —10dBm, ensure that the calibration at
+ 10dBm and 0dBm is accurate.

(20) Set Mains switch to OFF position.
(21) Disconnect test equipment,

(22) Re-make connections.

(23) Refit module cover plate.

8.9 1-4MHz IF CIRCUITS

Refer to Fig. 9.11

Test Equipment Required (For details see para. 8.2)
RF Signal Generator

RF Valve Voltmeter

Frequency Counter

Multimeter

Resistor 47Q) (5905-99-013-5963).

(1) Remove twelve screws securing the cover over the
IF/AF module and remove the cover.

(2) Disconnect coaxial lead to PLI3/A and PLI3/B
from pins 1 and 2 respzactively on IF/AF PCB
Assembly.

. (3) Connect RF signal generatbr to pins 1 and 2.

{4) Conneet RF valve volimeter 50Q probe across
socket SK20 (IF OUT on rear panel).
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(5) Connect multimeter poasitive lead to pin 37 on
IF/AF PCB Assembly.

(6) Connect multimeter negative lead to chassis.
{7y Set multimeter to 2-5V DC range.
{8) Set R551 Receiver Mains switch to ON position.

{9) Set the RF signal generator frequency to 1'4dMHz
approximately and output level to 1001V rms emf.

(10) Set Service Bandwidth kHz switch to A3J usb 3
position,

(11) Szt RF Gain control to maximum,
(12) Set AGC switch to FAST position,
(13) Set AF Gain control to maximum,
(14) Sat Loudspeaker switch to ON position,

(15) Adjust RF signal generator frequency carcfully for
zero beat in loudspeaker,

(16) Adjust T16 for maximum indication on RF valve
voltmeter.

(17) Adjust T17 for maximum indication on RF valve
voltmeter.

(18) Note that multimeter does not indicate. If it does,
reduce RF signal generator output level until
multimeter indicates zero.

(19) Set the Service Bandwidth kHz switch to Al ew
0-3 position,

(20) Readjust T16 for maximum indication on RF valve
voltmeter. Again, reduce RF signal generator output
level if multimeter indicates above zero.

(21) Connect frequency counter to RF signal generator.

(22) Set RF signal generator frequency to 1398-0kHz
4+ 20Hz and note indication on RF valve voltmeter.

(23) Set RF signal generator frequency to 1402-0kHz
4+20Hz and note indication on RF valve voltmeter.
Limits: within 2dB (or 10%) of indication noted in
(22).

{(24) If indication noted in (23) is not within limits,
slightly adjust C159, and if necessary T16 until,
after repeating (22) and (23) the indications are
within limits.

(25) Set R551 Receiver Mains switch to OFF position.

(26) Disconnect test equipment.

(27) Re-make connections.

(28) Refit module cover plate.

8.10 1-4MHz OSCILLATOR, BFO AND
REFERENCE OSCILLATOR

Refer to Figs. 9.1 and 9.1}
Test Equipment Required (For details see para. 8.2)
Frequency Counter

(1) Adjust the reference oscillator to exact frequency as
detailed in para. 5.2.1 or as in para. 5.2.2

{2) Set R551 Receiver Mains switch to OFF position,

+

981-1



(3) Remove twelve screws securing the cover over the
IF/AF moduie and remove the cover. '

(4) Set Secrvice Bandwidth kHz switch to Al ecw |
position.

(5) Connect frequency counter to pin 17 on IF/AF
PCB Assembly and chassis.

{6) Set Mains switch to ON position,

(7) Set BFO control to fully counter-clockwise position
{—3 on scale).

(8) Adjust L1 until frequency counter indicates
1395-5kHz L 2CHz.

(9) Set BFO control to fully clockwise position (+3
on scale).

(10} Check that frequency counter indicates approxi-
mately 1404-5kHz.

(11) Set Mains switch to OFF position.
(12) Disconnect lest equipment.
(13) Refit module cover plate.

8.i1 VYFO

Refer to Fig. 9.24 ,
Test Equipment Required (For details see para. 8.2)
Frequency Counter

NOTE: The mechanical couplings on the VFO are set in
the factory and the securing screws shouid not be
loosened, nor the coupling positions altered.
(1) Connect the frequency counter to sockel SK36
on the rear panel of the R551N Receiver.

(2) Set the Mains switch to ON position.

(3) Set the CAL control on the front panel to approxi-
mately mid-position.

(4) Set VFO control to indicate 000 at the HF end of the
range (VFO control turned clockwise).

(5) Adjust C343a (and C343b if C343a provides in-
sufficient range) for frequency counter indication of
700kHz 4 10Hz.

(6} Set VFO control to indicate 000 at the LF end of the
range (VFO control turned counter-clockwise),

(7) Adjust L98 for frequency counter indication of
600kHz £ 10Hz.

(8) Repeat (4) to (7) until frequency is within tolerance
at both ends of range.

(9) The VFO should now be satisfactory in nearly all
cases as it would be unusual for the law of the gang
to have changed between 600 and 700kHz. If,
however this has happened, a plot should be made to
observe the error within the oscillator range and the
appropriate small vane trimmers on the gang’s end
biocks corrected when they are centralised against
the earth blocks.

(10) Set Mains switch to OFF position.

(11) Disconnect test equipment.
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8.12 41 TO 5:0MHz VCO

Test Equipment Required (For details see para. 8.2)
RF Valve Voltmeter

RF Signal Generator

Frequency Counter

Multimeter

Remove cover over 41 to 5:0MHz module.

8.12.1 34 to 4-4MHz Filter
Refer to Fig. 9.19

(1) Disconnect inner of coaxial lead from pin 11 on
Switch Filter PCB. Assembly.

{2} Connect RF signal generator to pin 11 and chassis.
(3) Disconnect plug PL27 from socket SK27.

(4) Connect RF valve voltmeter 50Q probe to plug
PL27.

(5) Set 100kHz switch to position 9.
(6) Set Mains switch to ON positian.

(7) Set RF signal generator frequency to 3-45MHz
+10kHz, mode to CW and output level to 50mV
rms emf.

(8) Adjust L92 and L93 both for maximum indication
on RF valve voltmeter.

(9) Set Mains switch to OFF position,
(10) Disconnect test equipment.
(11) Re-make connections.

8.12.2 VCO
Refer to Fig. 9.18

(1) Connect frequency counter to pin 5 on 4] to
3MHz VCO/Mixer PCB Assembly.

(2) Connect multimeter positive Jead to test point
TP23, and negative lead to chassis.

(3) Set multimeter to 2:5V DC range.
(4) Set 100kHz switch to position 5.
(3) Set Mains switch to ON position.
(6) Adjust L91 until the multimeter indicates 1-0V DC.
{7) Check that frequency is 4-50MHz L+ 10Hz. -
(8) Lock L9I,
(9) Set Mains switch to OFF position.
(10) Disconnect test equipment,

8.13 38 TO 68MHz VCO

Test Equipment Required (For details see para. 8.2)
Frequency Counter

RF Valve Voltmeter

RF Signal Generator

Remove cover over 38 to 68MHz VCO module.
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8.13.1 50kHz Filter
Refer to Fig. 9.17
() Disconnect link LK6.

(2) Connect RF signal gencrétor to test paint TP20 and
chassis on | and 10MHz Phase Loop PCB Assembly.

(3) Connect RF valve voltmeter to test point TP21 and
chassis.

(4) Set RF signal generator frequency to 100-0kHz
+ 1kHz and output level to 2:0V rms emf.

(5) Adjust L70 for minimum indication on RF valve
voltmeter.

(6) Disconnect test equipment.
{(7) Re-make link LKS.

8.13.2 30MHz Filter
Refer to Fig, 9.13

(1) Connect RF signal generator to orange lead on
T25 and chassis (i.e. across R241) on 3 to 32MHz
Filter Amplifier PCB Assembly.

(2) Connect RF valve voltmeter to test point TP37
and chassijs.

(3) Set Mains switch to ON position.

(4) Set RF signal generator frequency to 35-50MHz
24 10kHz and output level to 2-0V rms emf.

(5) Adjust L78 for minimum indication on RF valve
voltmeter.

{6) Set Mains switch to OFF position.
(7) Disconnect test equipment,

8.13.3 35 to 36MHz Filter
Refer to Fig. 9.14

(1) Connect RF valve voltmeter to pin 1 on 35 to
36MHz Filter Amplifier PCB Assembly and chassis.

(2) Set the 100kHz frequency switch to position 5.
(3} Set Mains switch to ON position.

(4) Adjust L79 for maximum indication on RF valve
voltmeter,

(5) Adjust L80 for maximum indication on RF valve
voltmeter,

(6) Adjust L124 for maximum indication on RF valve
voltmeter.

(7) Repzat (4) to (7) until no higher indication can be
achieved.

.(8) Set the 100kHz frequency switch to all positions,
0 to 9, and check that the difference between highest
and lowest indications on the RF valve voltmeter
does not exceed 4dB.

{9) Set Mains switch to OFF position.
{10) Disconnect test equipment.

8.134 VCO
Refer to Fig, 9.12

(1) Remove 38 to 68MHz VCO module sufficiently to
obtain access to trimmers (see para. 6.1,5).

(2) Connect frequency counter to socket SK42,
(3) Set Mains switch to ON position.

(4) Set Frequency switches to positions indicated for
Test No | in Tabje 8.4.

(5) Adjust R281 until frequency counter indicates
47-50MHz 4 10kHz.

(6) Set Frequency switches to positions indicated for
Test No 2.

(7) Adjust L73 until frequency counter indicates
38-50MHz 4 10kHz.

(8) Rep=at (4) to (7) until both frequencies are within
specified tolerance.

(%) Check frequencies in Test Nos 3 to 10,

(10) Repeat Test Nos 11 and 12 until both frequencies
are within specified tolerance.

(11) Repeat Test Nos 13 and 14 until both fre-éuencies'
are within specified tolerance.

(12) Lock all components which have been adjusted.
(13) Recheck all fourteen test frequencies.

(14) Set Mains switch to OFF position.

(15) Disconnect frequency counter.

(16) Refit module (see para. 6.1.5).
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Table 8.4 VCO Alignment Frequencies

Test Frequericy Switch Positions Component | Frequency Counter
No I0MHz | IMHz | 100kHz | "0 Adjust Reading
1 0 9 5 R281 47-50MHz - 10kHz
2 0 0 5 L73 38:50MHz +10kHz
3 0 1 5 €241 39-50MHz 4-10kHz
4 0 2 5 C239 40-50MHz +10kHz
5 0 3 5 237 41-50MHz 4 10kHz
6 0 4 5 C235 42-50MHz +10kHz
7 0 5 5 C233 43-50MHz -+ 10kHz
8 0 6 5 C231 44-50MHz +10kHz
9 ) 7 5 C229 45-50MHz +10kHz
10 0 8 5 C227 46-50MHz +10kHz
11 I 9 5 C218 57-50MHz +10kHz
12 | 0 5 L72 48-50MHz 4 10kHz
13 2 9 5 C224 67-50MHz 4+ 10kHz
14 2 0 5 L74 58:50MHz 4+ 10kHz
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~ 10 CIRCUIT DIAGRAMS

FIG. 10.1 BFO (OPTIONAL HIGH STABILITY UNIT)

FIG. 10.2 INTERCONNECTIONS AND POWER SUPPLY

FIG. 10.3 RF AND AGC STAGES

FIG. 10.4 IF AND AF STAGES

FIG. 10.5 38 TO 68MHz VCO

FIG. 10.6 41 TO 5:0MHz VCO

FIG. 16.7 VFO

FIG. 10.8 AERIAL FILTERS

FIG. 10.9 REFERENCE OSCILLATOR (OPTIONAL HIGH STABILITY UNIT)
FIG. 10.10 1-4 MHz REFERENCE OSCILLATOR AND BFO (NORMAL UNIT)
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