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SAFETY FIRST

The operation of electronic equipment involves the use of voltages
which may be sufficiently high to endanger human life. Although every
practicable safety precaution has been incorporated in this equipment
the following rules should be observed:—

The power should be removed completely and any high
voltage capacitors in power supplies discharged manually with
a shorting bar before changing valves or making internal
adjustments.

Under no circumstances should any person reach within a
unit for the purpose of servicing or adjusting the equipment
without the immediate presence or assistance of another person
capable of rendering aid.

Under no circumstances should interlock switches be
removed, short circuited or tampered with in any way by
other than authorised maintenance personnel; nor should
reliance be placed upon the interlock switches for removing
voltages from the equipment. |



1 Introduction
This addendum describes additional circuits added to an RL99 receiver
to provide remote facilities via cables having a loop resistance of 2500 ohms.
The controls concerned are BFO ON/OFF and Pitch, RF Gain/Squelch, and
Fine Tune.

2. Operation
Refer to R499A Handbook Chapter 5
2.1 RLYYA Controls. For remote operation set:-
(a) Standby/Off/On switch to ON
(b) Local/Remote switch to REMOTE
(c) RF Gain Control to maximum clockwise with switch operated.
(d) AF Gain control to Red Spot
(e) The Audio switch to the mid position
(f) AGC switch to NORMAL
(g) The preset Squelch control as for local use
(h) BFO control to maximum counterclockwise

Note that BFO remote is only operative if R499 service switch is set to cw

2.2 Remote Controls

BFO On/Off and Pitch ,

Clockwise rotation of the BFO control from fully counterclockwise first
operates a switch to turn the BFO ON: further rotation varies the pitch of
the CW note.

RF Gain and Squelch Control

Counter clockwise rotation of the RF Gain control from the fully
clockwise position first operates a switch to remove squelch; further rotation
reduces the RL99 RF Gain.

Fine Tune

Rotation of this control varies the reinsertion oscillator above or

below nominal. Full excursion approximately 100Hz.

3 Circuit Description
3.1 Connections to R499

'~ Fig 1 shows the connections of the remote control PCB, to the R499
Referring to R499 Fig 10.3, the IF, detector and AF circuits, the following

circuit alterations are made to allow connection of the PCB
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(a) Connection removed between Reinsertion Oscillator Pin 18 and
BFO Pin 1.

(b) Connection removed between SKF20 and line to TSA-30 (R179 slider).

(c) Earth removed and SKF11 linked to TSA18.

(d) Local/Remote switch SH is converted to four pole two way.

(e) Remote Control Connections (Fig 1) are soldered connections to
the R499 wiring and not via interconnection sockets or terminals.
Terminal & of the BFO (R499 Fig 6.6) is the junction of C1 and
C2ab.

3.2 BFO ON/OFF and Tone Control

when RV1 switch (Fig 2) is operated at the reﬁote site, the line to
RL99 SKF13 is energised. The Schmitt trigger VI1, VI2 (Fig 3) operates
and current amplifier VI3 applies approx. +19V to Pin 1 of the BFO, at the
same time the base of current amplifier VI4 is made positive. Movement of
RV1 slider (Fig 2) allows VI3 to remain hard on, but varies the current
through VI4. VT4 in turn controls the capacitance of varactor diodes MR2
and MR3, (MR1 is a linearizing diode) which are effectively across the BFO
" inductor L1. The BFO frequency is therefore controlled from RVi over a
range of 1*4MHz *3kHz.

The +20V supply for VT1 to VI3 (Pin 4) is taken effectively, from the
CW position of RL99 service switch SB2 and the BFO is therefore only on for
CW service.

Fig 1 shows contacts SHc of the Local/Remote switch, in the Local
position SHc connects pins 1 and 2 of the remote control unit. This sets
the Schmitt trigger on and the varactor capacitance to minimum. The BFO
is then controlled locally via R499 front panel control of Cti.

3.3 RF Gain and Squelch Control

When RV2 switch (Fig 2) is operated at the remote site, the line to
RL99 SKF20 is energised. The Schmitt trigger VI7, VI8 operates and VI9
is turned hard on via zener MRk, the squelch line of the R499 is then
earthed via TSA22. Movement of RV2 slider allows VI9 te remain hard on
but varies the output of amplifier VI5, VI6, and thus the potential at
the slider of the R499 RF Gain control R179.
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Fig 1 shows contacts SHd of the Local/Remote switch, in the local position
the +20V supply is removed and VI5 to VI9 are disabled, restoring control to
the R499.

3.4 Fine Tune
The remote Fine Tune control is the standard R499 system, but is now

routed via SKFii.

4 Installation

The remote control circuit board is mounted on the right hand side member
of the R499 chassis in the compartment containing the channel crystal ofen.
In cases where the BFO board is not required, its control circuitry is still
contained on the remote control board so that it can be added later, with
a minimum of additional wiring.

The remote lines are all taken from SKF as follows:-

BFO ON/OFF & Pitch Control SKF13
RF Gain/Squelch SKF20
Fine Tune SKF11

The loop resistance for each control circuit can be up to 2500 ohms
without significant deterioration in performance, for loop resistances above
this limit, the Schmitt triggers may not operate reliably, but the 20V supply
voltage at the remote control end could be increased to overcome this.

The earth return path for each loop can be common if a low resistance
earth (say up to 500 ohms) exists between sites, otherwise a separate earth
line for each loop should be provided. These separate earths would all be

commoned at the R499 earth terminals of SKF which are pins 16, 23 and 25.

5 Servicing Information

The following circuit voltages are provided as a guide when servicing.
Refer to Fig 3. Test equipment AVO 8 or similar and remote controls similar
to Fig 2, but with a 2k resistor in series with each slider to simulate
long lines. For test purposes the 20V supply can be taken from the R.L99
SKF 17.

Set R499 to remote and switch on, set BFO control to minimum capacity

(+ on control knob), set RF gain control squelch position.
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(a) BFO Circuits

(b)

A-5

Pin
VIL
VTL
VTL
BFO
VTh
VTL
VTL

2 3¢5V to 165V excursion of remote BFO pitch control.
Base 2+5V to 10V excursion of remote BFO pitch control.
Collector 925V to 17V excursion of remote BFO pitch control.

Emitter 2V to 9V excursion of remote BFO pitch control.
Frequency Excursion 1+4MHz 13kHz approx.

Base 3¢5V Turns trigger on and drops to 3+0V

Base 2¢4V Trigger OFF Trigger minimum operating

Base 2¢6V Trigger ON Conditions.

Collector  2+0V Trigger ON

Collector 11+0V Trigger OFF
Collector 19«5V Trigger ON
Collector 25V Trigger OFF
Emitter 19+0V Trigger ON
Emitter 2«0V Trigger OFF

RF Gain & Squelch Circuits

Pin 3 L4+OV to 17+0V excursion of Remote Gain Control

VI5
VI5
VI5
VT6
VT6
VT6
VL7
vI7
vI7
vI7
vI?7
VT8
VT8
vI9
vI9
V19
V19

Base 4+0V to 15¢5V excursion of Remote Gain Control

Collector 150V to 19¢5V excursion of Remote Gain Control

Emitter 3°5V to 14*5V excursion of Remote Gain Control

Base 0¢5V to 10+5V excursion of Remote Gain Control

Collector 11+5V to 19¢5V excursion of Remote Gain Control

Emitter O0+¢3V to 1020V excursion of Remote Gain Control

Base 3°5V turns trigger on and drops to 3°0V

Base 24V Trigger OFF) Trigger minimum

Base 2+6V Trigger ON) operating conditions.

Collector 2¢OV Trigger ON
Collector 11¢0V Trigger OFF
Collector 15°¢0V Trigger ON
Collector 25V Trigger OFF
Base OV Trigger OFF

Base Oe¢7V Trigger ON
Collector OV Trigger ON
Collector 185V Trigger OFF
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6 Component List Remote Control Unit

Capacitors

Cc1 «OL7uF +£20% 100V PMAO<OL7M100 STC
c2 «OL7UF +20% 100V PMAO+0L7M100 STC
c3 2200pF 2% PF/AB/G SUFLEX
Ch *OL7uF +20% 100V PMAO*O47M100 STC
Resistors

R1 12 5% Electrosil TR5
R2 10k82 5% Electrosil TR5
R3 10kS2 5% Electrosil TR5
R4 1k2 5% Electrosil TR5
R5 10kS2 5% Electrosil TR5
R6 10k 5% Electrosil TR5
R7 22k 5% Electrosil TR5
R8 68k2 5% Electrosil TR5
R9 152 5% Electrosil TR5
R10 1k 5% Electrosil TR5
R11 100k82 5% Electrosil TR5
R12 1M2 5% Electrosil TR5
R13 10kQ2 5% Electrosil TR5
R1k 1k 5% Electrosil TR5
R17 2+2kQ2 5% Electrosil TR5
R18 152 5% Electrosil TR5
R19 10k2 5% Electrosil TR5
R20 10k2 5% Electrosil TRS
R21 1k 5% Electrosil TR5
R22 10k$2 5% Electrosil TR5
R23 10kQ2 5% Electrosil TRS
Transistors

VT1 Mullard BC107

VT2 Mullard BC107

VT3 Mullard BFYS51

VT4 Mullard BC107

VT5 Mullard BC107

VT6 Mullard BFY51

V17 Mullard BC107

VT8 Mullard BC107

VT9 Mullard BFY51

Diodes

MR1 Hughes HG5007

MR2 Hughes HC7002

MR3 Hughes HC7002

MRL Mullard BZY88C15

MR5 Mullard BZY88C3V9

A-6



rCB

FIG.2 REMOTE CONTROLS
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R499A RECEIVER
1

MARCH 1970

Page/Drg. reference

Details of Amendment(s)

Pig. 10.2 Circuit
diagram of RF
AMPLIFIER, FREJUENCY
CHANGER AND POWER UNIT,

Fi.s. '10.3a Circuit .
diagrem of IP

DETECTOR AND A.FP. STAGES

Pig. 10.5 REMOTE
" JCONTROL SYSTEN

R49OA (CLAS642-1),
Page 11-2
Page 11-3

Page 114

Page 11=5

Component List for RECEIVER

Transistor VI8, Amend type to read ™40235%,
Amend type to read "BYX38-600R™

Diodes MR34 and MR37,

Add Ferrox sleeve, (FX2) to the relay end of the lead connecting
pin 1 of socket SKF to relay RLA/1.

Add Perrox sleeve, (FX1), to the capacitor end of the "I.F. OUR"
screened lead connecting C57 to socket SKE. Resistor R95, Amend
value from 5.6K to 3,3K. ’

Delete lead connecting pin 3 of switch $B6 to junction of R79/R80,
Show pin 3 of SB6 as connected to the lead from the junction of
R80/R81 to pins 4 and 5 of this switch, .

Delete the earth braid connection from the coaxial lead
terminating on pin 5 of switch SB7

RC116/1SB CONTRCL UNIT

Resistors R1, R3, R4, RS and R8. Amend value of these resistors
to read 330 ohms. Plug PLA, pins 6 and 14. Amend pin 6 to read
U.S.B. and pin 14 to read L.S.B,

Resistor R95. Amend value from 5,6 Kohm to 3.3 Kohm.

Thermintor TH1. Amend description to read s~
#lullard VA 1038%,

Resistor R180, Amend value from 470 ohm to 820 ohm,
Resistor R181. Amend value from 820 ohm to 470 ohn.
Transistor VI8, Amend description to reasd 3~
"RCA L4O235w,
Diodes i34 and MR37, Amend deseription to resd s-
"¥ullard BYX38-600R®,
Add under new sub-heading "FERROX CUBE TUBE" the following items t1-
FX1 Mullard FX1243,
FX2 Mullard FX1243n,

Amend description to read -
"Pujisoku MST 205 Pn,

Switeh SC.

Switeh SD. Amend description to read 3-
®Pujisoku MST 205N*,
Switch SP. Amend description to read 3-

"Fujisoku MST 10S5E",

Crystal Oven 1, Amend deseription to read :-
"To Spec, 2/0P9293/5",

Crystal Oven 2, Amend description to read i1=-
»Cathodeon type D&, 12/24V, 75 C.
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AMENDMENT
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R499A RECEIVER
2

MARCH 1970 )

Page/Drg. reference

Details of Amendment(s)

Component List for
REMOTE 7ONTROL

UNIT RC116A
(CLA5652-1), Pasge 11-6

Component List for MOTOR
SWITCHING UNIT

(REMOTE CONTROL SYSTEMN
R116) (CLA 5653-1)

Page 11-6

Chapter 8. Page 8-2

Pig. 10.7 Circuit
diagram of I.F, FILTER C.W.

Pig. 10.2 RF Amplifier,
Frequency Changer and
Power Unit,

Component List
Section 11, Page 11-4

Pig. 10.5 Remote
Control System.
Motor Switching Unit.

Switches SA and SE, Amend description to read :=-
"Pujisoku MST 115D"

Switch S3, Amend description to read :-

wFujisoku NST 1CSE",
Resistors R1 R3, R4, R5 and R8., Amend value of these resistors
from 180 ohm to 330 ohm, and increase tolerance from * 5% to * 10%
Add new item as follows :-
#SKTA = SOCKET, 18-way, Belling Lee, L656/S®

follows -
way, Belling Lee, L656/P%,

Add new item as
"PLA - PLUG, 18

AUDIO SYSTEM$ Squelch System. Under Sub-heading ®“FURTHER TEST",
in line 2 6f instruction (1), amend "SKP" to read "SKF™.

I.F. AMPLIFIER, 1In instruction (3) delete last sentence beginning
%If the MELEr sesesscsvenssssecsancay and substitute new sentence
»Pailure of the meter to deflect indicates a fault ix the
reinsertion oscillator,"
Transformers T1 and T2,
be shown as adjustable.

The cores of these transformers should

Mixer Sub-Assembly.
HBX31 to BAX41,

Change diodes quad (Comprising MR6-7-8-9)

Diodes MR6, 7, 8 and 9.
BAXL41,

Delete Hughes HBX31 and insert S.G.S. (U.K.)

Motor switching units produced after December 1969 have six
additional wires connected to switch SA2, illustrated below,

Units incorporating this modification will have the figure 1 struck
through on the modification record label.

Wires 31 to 36 are only required when the switching unit is
fitted onto a GK202A equipment. When used in conjunction with the
R4UGOA these six wires may be removed or alternatively they may
be connected to a single isolated terminal,

A2
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Details of Amendment(s)

FiSo 10,5

Page 11-6
Component List
Remote Control Unit
RC116A.

‘Pigas 10.5
Remote Control System

" Page 6-6
Cirecuit Description,

Amend page titling to read REMOTE CONTROL SYSTEM.

Under DIODES amend MR3 to read Mullard BZY95-C20

Diodes MR3 amend to read BZY95-C20.

Refer to Channel Oscillator section,
Crystal Oven switch SAlL,

.

The following diasgram should be used to assist correlation of
positions 1 to 40 of the Channel Oseillator switeh and erystal
sockets within the erystal oven, :




AMENDMENT

Handbook No. & lssue... 887-1

Handbook Title. .. INSTRUCTIONAL MANUAL FOR 10 CHANNEL MF/HF SSB RECEIVER TYFE RL99A
Amendment Sheet No.... -]

Date of Issue... APRIL 1972
Issued by Post Design Services

Page/Drg. reference Details of Amendment(s)
SECTION 3. ‘PAGE 3-2 Amend line 1 to read :
Para 2. For signal frequencies above 16 Miz,

Amend line 5 and 6 to read
Far signal frequencies below 16 MHz, the frequency of

CIRCUIT DIAGRAM The filter has been redesigned in order to stop mixer
1.4 MHz BANDPASS FILTER leakage at 30 MHz from exceeding the A.G.C. threshold
.2, PFIG. 10.6 of the I.F. amplifier by improving attenuation of the
(cpas662/s) I.F. filter above 20 Miz,

This change constitutes Modification No.3 to the
R4L99A and when embodied the figure 3 is struck through
on the Modification Record Label.

Ct Cc2
82p Lt L2 82p
o—1{ —

O 0
R.F. AMPLIFIER,
FREQUENCY CHANGER R.F. Amplifier Board :
AND POWER UNIT Transformers T2, T6 and T7 have been replaced by auto
FIG. 10,2 transformers to give improved signal to noise ratio.

See attached Drawing No.CDA.5642/X Sheet 1.

Block Diagram R.F. Board : The symbol detail at the I.F. Trap and
FIG. 10.1 Image Filter depicts Band Pass when it should indicate
Band Stope ee.ge

AY

29
Y

E. Briggs (P.D.S. Engineer)
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Handbook No. & lssue.. gg7.)

Handbook Title. . 1xgmpiGTTONAL MANUAL FOR 10 CHANNEL MF/HF SSB RECEIVER TYEE RL99A
Amendment Sheet No... =2 |

Date of Issue.. AFRIL 1972

Issued by Post Design Services —
‘Page/Drg. reference Details of Amendment(s)

IF FILTER CW Circuit diagram. Add the following annotations.
FIG. 10.7 CDA564L7/S Immediately below the IN terminal add the numeral 1.
Immediately below the OUT terminal add the numeral 3.
- At the junction where connection BN on Tl joins the
chassis rail add the numeral 2.
At the junction where connection Y on T2 joins the
chassis rail add the numeral 4.

e —————— e

REMOTE CONTROL Resistors R5 and R6 amend value to read 10%.
SYSTEM FIG. 10.5 :

COMPONENT LIST Under RESISTORS amend R5 and R6 value to read 10%
MOTOR SWITCHING
UNIT. PAGE 11-6

This change constitutes modification No.2 to the
Motor Switching Unit, part of the Remote Control System
RC116 and when embodied the figure 2 must be struck
through on the Modification Record Label.

COMPCNENT LIST Crystal Cvens. Oven 2 amend Redifon Spec. 2/0P9293/S
RECEIVER R4L99A to read % 0P5704/S.

PAGE 11-5 :

COMPONENT LIST Under RELAYS amend to read :

MCTOR SWITCHING RLA Redifon to Spec. OP.5638/S

UNIT PAGE 11-6

R4L99A IF DETECTOR Hybrid X2 : Connections 1 and 2, 9 and 10 are now
AND AF STAGES FIG. 10.3 transposed, in order to correct an original circuit
error. See attached diagram CDA. 5642/X Sheet 2, FIG.10.3

E. Briggs (P.D.S. Engineer)



AMENDMENT

Handbook No. & lssue.. 887-1
Handbook Title. . INSTRUCTION MANUAL FOR 10 CHANNEL MF/HF SSB RECEIVER TYFE RL99A
Amendment Sheet No... .3

Date of Issue. . ApRI, 1972

Issued by Post Design Services

Page/Drg. reference Details of Amendment(s)
SECTION 6 |
CHANNEL OSCILLATCR Introduction. Amend second line to read :
PAGE 6-6 on two printed circuit boards P27471 and P27472,

as shown in Fig. 10.2.
Basic Oscillator. Para 3. Line 5 delete: oscillator
and substitute signal.

COMPONENT LIST Under SWITCHES, against 8C delete details and amend
R4LI9A PAGE 11-5 to read : '

FUJ1SOKU MST 205P

5D delete details and amend to reed :

FUJ1SOKU MST205N

SF delete details and amend to read :

FUJ1SO0KU MST 205E

REMOTE CONTROL

SYSTEM FIG. 105 Capaciter Cl amend value to read 470

COMEONENT LIST '

MOTOR SWITCHING Under CAPACITORS delete all details againast Cl and
439/1/15621/ 451

COMPONENT LIST
RECEIVER R4S9A
CLA. 5642-1 PAGE 11-1 Under CAPACITORS amend the tolgrances of the following
to read + 100% - 20%: C12, C55, C6l, C67, C83.

Amend C29, CL7, value to read L7 if

Amend C65, C66, C73, C85 and C87 value to read L7 if.

PAGE 11-~2 Under RESISTORS amend the value of R95 to read 3.3 KR
. R180 to read 820%
R181 to read 4L70%

Under THERMISTORS TH1 amend to read Mullard VA1038
PAGE 11-4 Under TRANSISTORS amend VT8 details to read RCA.40235
Under DIODES amend MR6, 7, 8 and 9 details to read
S.G.S. (U.K.) BAXAl.

Amend MR34 and MR37 details to read
Mullard BYX38-600R

E. Briggs (P.D.S. Engineer)
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Date of Issue... AFRIL 1972

Issued by Post Design Services —
Page/Drg. reference Details of Amendment(s)

PAGE 11-5 Immediately above SOCKETS add :
: FERRCX CUBE TUBE

FX1 Mullard FX1243

FX2 Mullard FX1243

Under CRYSTAL OVENS amend Oven 1 details to read :
24V 75 G to Redifon Spec. 2/0PY293/S.

PAGE 11-6
REMOTE CCNTROL Under RESISTORS emend R1, 3, 4, 5 and 8 value to rea.d
UNIT. RCl16A 330% and tolerance to read 10%
Under DIODES amend MR3 details to read :
Mullard BZY95-C20
Under SWITCHES amend details to read :
SA FUJ1SCKU MST115D
SB FUJ1SCKU MST1058
SE FUJ1SOKU MST115D
PAGE 11-6 Under JACK SOCKETS and immediately below JKA add :

SKTA 18 Way Belling Lee L656/8

COMPONENT LIST
MCTOR SWITCHING Under SOCKETS and immediately below SKA add :
UNIT. FLUGS

: PLA 18 way Belling Lee L65¢/P.

E. Briggs (P.D.S. Engineer)
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1 .INTRODUCTION AND SPECIFICATION

GENERAL

This handbook describes:— _
(1) the standard R499A receiver and the remote
control system (comprising motor switching unit
and RC116A control unit)
(2) the ISB version of the receiver (designated
R499/1SB) and remote control system (comprising
motor switching unit and RC116/ISB contro!l unit)

The ISB version of the receiver is intended for use
with the ARUI0A ISB Adaptor which is described in a
separate handbook entitled 1SB ADAPTOR Type
ARUIOA.

The R499A is a solid state receiver designed for a
variety of applications in point-to-point communications.
It is especially adaptable to the requirements of individual
systems. The receiver employs single frequency conversion
and a nominal IF of 1.4 MHz, with an AM detector and
a separate product detector for reception of SSB signals.
The basic version is for SSB service, but by appropriate
specification of optional filters and BFO as internal
sub-units, full CW and DSB modes of reception are
possible. When used in conjunction with the type
ARUI0A ISB Adaptor unit, the receiver can be used for
the reception of ISB transmissions.

FREQUENCY COVERAGE

The basic frequency coverage is 1.5 MHz to 30 MHz,
but filters can be fitted to give additional coverage of the
255 kHz to 525 kHz band. Pre-aligned HF filter sets are
available for fitting after the receiver has been installed,
if desired.

RECEPTION MODES

Crystal filters are fitted according to the services
required, and are available for CW, SSB, DSB and ISB
modes of operation. The CW filter is optional for all
versions of the R499, as is also the BFO module. The
CW filter and two other filters can be fitted.

By suitable choice of local oscillator crystals, to
translate the wanted signal to an IF signal within the
3 kHz passband of the SSB filter, and by selecting the
frequency of the re-insertion oscillator (two frequencies
are available, selected as required by the Channel switch),
the SSB filter may be used for the reception of the modes
of transmission detailed in the specification.

For optimum reception of Al however, use of the
CW filter with a 200 Hz bandwidth, is recommended.
For A3, optimum performance is achieved by use of the
DSB filter which has a 6 kHz bandwidth.

AGC

Comprehensive distributed AGC is employed with
different decay and attack times for various modes of
operation. The full decay time is dependent upon
accumulation of signal for 200 msec or more, which pre-
vents short bursts of noise from paralysing the receiver.
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The decay time is automatically selected by a front-pahel
Service switch, but an additional switch enables the decay

‘time-constant to be divided by three, and is of use during

rapid fading. The AGC can be switched off when not
required.

Two AGC systems are incorporated. 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 IF stage and is applied in sequence over three IF
stages, as well as supplementing the front-end AGC
action. Thus the aerial circuit is capable of withstanding
an input of 30V e.m.f. from a 50 ohm source.

IF AND AF GAIN

In addition to selecting the bandwidth and AGC
constants appropriate to the required service, the Service
switch also adjusts IF and AF gain so that:

(1) All services give virtually the same AF output level
(provided only that the signal is above AGC threshold).
(2) Any signal which is large enough to provide approxi-
mately 14 dB signal-to-noise ratio also provides full AF
output e.g. for a given signal-to-noise ratio, a much
smaller signal is required in CW mode than in, for
example, AM mode; this is because of the narrower
bandwidth of CW filters. Thus, the IF gain is increased
for CW reception so that a small CW signal can be heard.

SQUELCH

A squelch system is incorporated. To guard against
incorrect setting of the squelch control and consequent
loss of wanted signals, the squelch does not completely
cut off all output, but reduces it by approximately 30 dB
so as to keep the audio noise output below annoyance
level. This serves as an indication that the receiver is still
operative and allows wanted signals to be heard even if
the squelch has been set at too high a level.

OPTIMUM CONTROL SETTINGS

To assist operators unfamiliar with the receiver,
typical or normal settings of controls are indicated by
red spots. Once the controls are set to the indicated
positions, relatively few adjustments to the controls need
be made. As a built-in check, the Service switch has a
TEST setting at which an output from the carrier rein-
sertion oscillator is injected into the first IF stage. Correct
operation of the IF stages at this setting is indicated by a
‘test” reading on the front panel S-meter.

ADDITIONAL FACILITIES

For ISB reception, the ARUIOA Adaptor is em-
ployed. One sideband filter is fitted in the R499A and the
otiier in the ARUI0A. Sideband filters for this purpose
are available with bandwidths of 2.75kHz or 5.75 kHz.
The R499A and the ARUIOA have separate AGC sys-
tems a:d line outputs with associated level adjustments.
In addition, each unit has its own meter for monitoring
of incoming signals and line levels. The internal loud-
speaker in the R499A can be switched to monitor the
output from either unit.
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2 INSTALLATION

UNPACKING

INSPECTION OF EQUIPMENT
MOUNTING OF EQUIPMENT

PLUG AND SOCKET CONNECTIONS
EARTHING ARRANGEMENTS
POWER SUPPLIES

INTERCONNECTIONS
Receiver (ohly)
Receiver +ISB Adaptor ,
Receiver +ISB Adaptor + Remote Control System

Table 2.1 Inter-unit Connections
Table 2.2 18-core Cable; maximum circuit resistance
Table 2.3 18-core Cable, conductor coding

CHECKS BEFORE OPERATION
Receiver (only)
Receiver + 1SB Adaptor

" Receiver+ISB Adaptor + Remote Control System
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2 INSTALLATION

UNPACKING

On receipt of the equipment, check the packing cases
for signs of damage and the contents for shortages. The
carriers should be notified within three days if severe
damage or shortage exists.

INSPECTION OF EQUIPMENT

The receiver is supplied wired and fitted with the
filters and crystals necessary to meet the requircments
specified in the customer’s order.

Remove the top cover from the receiver and check
that the following items are securely inserted.

Channel oscillator crystals
HF filter sets

Power supply relay RLC
Indicator lamps

Check that the frequencies and services listed on the
front panel chart are as ordered.

Check that the fuses are intact, are secured in their
holders, and are of the specified rating.

Rating
100mA

Fuse  Location

FS1 on RF board
FS2 0.5A anti-surge 200- 250V
FS3 1A anti-surge 100-125V
FS4 on rear panel 4A

FS5 onfrontpanel 1A

on rear panel {

Remove the cover from the motor swnchmg unit (if
fitted) and ensure that the plug-in relay RLA is securely
inserted.

MOUNTING OF EQUIPMENT

The receiver and the remote control unit are both
designed for 19 inch rack mounting and can be accom-
modated in a rack or in a desk type cabinet. The receiver
must never be fixed in such a way that all the weight is
taken by the front panel; if rack mounted, it should be
supported on slides or runners. The motor sthchmo unit,
when supplied, is attached to the back of the receiver.

- PLUG AND SOCKET CONNECTIONS

The following standard connections are made at the
rear panel of the receiver.

AE A coaxial socket (SKA) for connecting the 50 ohm
aerial feeder to the receiver. The type of free mating
plug supplied for the socket is 30 ohm BNC.
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IF OUT A coaxial socket (SKE). The IF output at a
nominal frequency of 1.4MHz and 100mV level across
50 ohm is available at this socket. The type of free mating
plug supplied for the socket is 50 ohm BNC.

PLA A 3-pin plug for connection of the mains supply.
The type of free mating socket for the plug is Bulgin P430.

SKF A 25-way socket for the connection of the ISB
Adaptor ARUI0A (if used) to the receiver. The optional
d.c. supply is also connected via this socket. The type of
free plug supplied for the socket is Belling Lee L1328/S.
It should be noted that external facilities such as muting
and sidetone are also routed through the connector.

The following optional sockets may be fitted to the
rear panel.

ISB OUT A coaxial socket (SKD) through which the
lower sideband from the hybrid splitter (if fitted) in the
receiver, is routed to the ISB Adaptor ARUI0A.

EXT OSC A coaxial socket (SKG) through which an
external oscillator signal can be applied to the channel
oscillator (1.7V r.m.s.-t 2dB across 50 ohm)

EXT OSC A coaxial socket (SKH) through which an
external oscillator signal can be applied to the reinsertion
oscillator (1.2V r.m.s. + 2dB across 50 ohm)

The following standard connections are made at the
front panel of the receiver. :

HEADSET SOCKET (1) A phone jack socket to the left
of the panel for connection of a 600 ohm headset.

HEADSET SOCKET (2) A phone jack socket to the
right of the panel for connection of a 600 ohm headset.
This socket is not fitted 1f the optional BFO facility is
incorporated.

The following standard connection is made on the
front panel of the RCI16A system control unit.

HEADSET SOCKET A phone jack socket to the left
of the panel for connection of a 600 ohm headset.

The folloWing standard connections are made at the
rear panel of the RCI16A system control unit.

SKA An 18-way socket for connecting the motor switch-
ing unit to the control unit.

BUZZER Two screw terminals, 2 and 3 on TS, for the
connection of an external warning buzzer which indicates
that a signal is being received. The buzzer circuit is
cou:pleted by an external switch connected to terminals
1 and 3 on TSI (100mA max.).

LOUDSPEAKER Two terminals, 5 and 6 on TSI, for
the connection 0" a 3 ohm external loudspeaker.



EARTHING ARRANGEMENTS

The receiver is earthed through the earth lead of the
3-core mains cable. This, however, may not be considered
an adequate earth and an earthing bolt is provided on the
back panel for the connection of a reliable earth.

When the receiver is used in a system with other
equipment, in particular, transmitters, a separate earth
for the receiver is necessary and connection should be
made with copper braid or strip of low ohmic resistance.

If, for any reason a direct earth connection is undesir-
able, connection should be made through two low
inductance capacitors of 0.5uF and 0.05uF in parallel.

If both a receiver and a transmitter are connected to
the same earth, care must be taken to ensure that no part
of the transmitter ground path runs through the earth
lead of the receiver.

POWER SUPPLIES

The receiver operates from a.c. mains or from a
24V d.c. source. Transformer taps are adjusted for a.c.
input in the ranges 100-125V and 200-250V to within 5V.
If both a.c. and d.c. supplies are connected, a relay
ensures that the a.c. supply is used, but if the a.c. supply

fails or is disconnected, the receiver automatically |

operates from the d.c. supply. The receiver operates from
~ d.c. only, without circuit modification.

The equipment meets all parts of the specification
(Chapter 1) when operated at a battery voltage of 24V +
10%,. The minimum voltage for operation is 21V.

At a voltage of 24V, the peak current drawn by the
equipment is as follows.

R499A 1560mA
R499A/ISB+ARU10A 1850mA
R499A/ISB+ARUI0A +RCI116/ISB 2100mA
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INTERCONNECTIONS

Receiver (only)
(1} Connect the aerial to socket AE using the 50 ohm
BNC plug to terminate the coaxial feeder.

(2) Ifthesignal available at the IF OUT socket is to be
fed to associated equipment, terminate the re-
quired length of 50 ohm coaxial cable with the
50 ohm BNC plug provided and connect to the
IF OUT socket.

(3) To prepare the receiver for operation on a.c.
mains, solder the links on the transformer taps to
suit the a.c. supply voltage, and connect up the
3-pin plug with the required length of 3-core cable.

The connections are:— '
red to live
black to neutral
green to earth

Do not apply mains to the receiver at this
stage.

(4) To prepare the receiver for operation from a 24V
d.c. source, connect a length of 2-core cable to the
free 25-way plug. The connections are:—

positive to pin 6
negative to pin 16
Do not apply d.c. voltage to the receiver at
this stage. .

Receiver + ISB Adaptor

Interconnections between the receiver and ISB
adaptor are made through a 25-way cable, terminated
with the necessary plug and socket: this is supplied with
the ISB adaptor.

If the equipment is to be operated from a d.c. source,
the plug end of the cable should be dismantled and the
d.c. source connected to pin 6 (positive) and pin 16
(negative).

An external loudspeaker may be connected to pins 8
and 9 of the plug.

Table 2.1 gives the wiring details of the 25-way cable
connector and indicates the function of each circuit.
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TABLE 2-1 Inter-unit Connections Receiver : ISB Adaptor
N )
25-way cahle S14°5654: L IS8
Receiver Adapror Function
SKF PLF SKA PLA
. . o
; 5 External acnial mute (3W d.c. > 0.5A or 110V) ;_ ‘1_ ;‘J E;i?ahiliscd supply
3 3 External Channel-In-Use fampe or call beli (0.5A 24V) 3 3 ‘
4 4 4 4 Channel-In-Use (1.SB) line from squelch relay in
ARUIOA
5 5 (s ‘5
6 6 600 ohm hLine vutput 4 6 6 Not used
7 7 L7 7
g S}Tu external loudspeaker (3¢ To external loudspeaker{g 3
10 10 10 10
11 13 i 11 Earth
12 12 External <idetone input (OdBm). External sidetone input 12 12
13 1 13 13 Earth (braids of 14, 15, 1% and 2.4
14 14 14 14 Audio output from ARUIT0A
15 15 15 15 600 ohm audio from ARUI0A
16 16 Earth 16 16 Not used
17 17 17 17 + 20V from R499.1SB
18 18 18 138 AGC from ARUIOA to R4991SB
19 19 19 19 AGC to ARUIOA
20 20 20 20 RF Gain
21 21 21 21 ARUI0A Squeich ON-OFF
22 22 22 22 Re-insertion oscillator input 1o ARUIOA
23 23 23 23 Farth (braid of 22
24 24 24 24 Common audio
25 25 28 25 Earth at R499

Receiver + ISB Adaptor + Remote Control System

The motor switching unit is attached to the rear of
the receiver and will normally be supplied with the wire
connections already made to tag strip TSA.

The remote control unit is connected to the receiver
(and ISB adaptor if used) by an 18-core cable, which is
supplied in the length ordered. The maximum length
normally supplied is 200 vards.

Increased cable lengths are permissible provided the
hine loop resistance values of the circuits tabulated in
Table 2.2 are not exceeded.

Table 2.2 18-core Cable, maximum circuit resistance.

Function Moror switching unit  |Recommended max.

SK 4 lines used line resistance (Q)
fine tune 2, 1 250
on/off 4,9 20
audio monitor |6, 14 60
service change |9 to 10 to 13, in turn 100
channelchange(9 to 15 to 18, in turn 100
channel-in-use |9 to 5 and 7, in turn 20

It may be necessary to cut oft the-plug at one end of
the cable to facilitate its routeing during installation.

Table 2.3 gives the colour coding of the conductors
in relation to the plug pins.
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Table 2.3 18-core Cable, conductor coding.

Cahle conductor

Black
White
Orange
Red Yellow
Blue

Light Green
Violet -

Red ‘Brown
Red
Yelow
Green

Pink
Brown

Red Black
Red ' White
Red 'Green
Red Blue
Slate

Terminal strip

— — - - bt St Pt ot
O~ UNPHWNI = OO 00T £ W

After terminating the cable, the insulation resistance
between pins should be checked: it should not be less than
5 megohm. '

The circuit of the remote control system is shown in
Fig. 10.5 which clearly indicates the connections made
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between the control unit and the motor switching unit on
the receiver.

When the ISB adaptor is not included in the in-
stallation some of the facilities on the remote control unit
are omitted.

CHECKS BEFORE OPERATION
Receiver (only)

When all the required connections have been made,
the equipment should be checked for operational
readiness.

(1) Start with the Standby-Off-On switch set to OFF.

(2) Apply the a.c. and/or d.c. supply voliages and set
the Standby-Off-On switch to STANDBY.

(3) Check that the front-panel indicator lamp is
illuminated and that both crystal ovens become
warm.

(4) Set the AF Gain and RF Gain controls to the red

spots above the knobs and switch the Standby-

Off-On switch to ON.
(5) Check that noise is audible from the loudspeaker.

(6) If both a.c. and d.c: supplies are connected, switch '

off the a.c. supply and check that the equipment
remains operational.
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Receiver + ISB Adaptor

The receiver checks have been covered in the above
paragraph: proceed to the ARUIOA.

(1) Set the AF Gain control to the red spot.

(2) Plug a headset into the front-panel and check that
noise can be heard.

Receiver + ISB Adaptor + Remote Control System

To check the remote control unit:—

{1) Apply a.c. and/or d.c. to the receiver and switch
it ON. The Emergency Supply lamp on the re“ncte
control unit should light when:—

(a) d.c. only is applied to the receiver, or:

(b) d.c. and a.c. is applied to the receiver and the
a.c. is removed, provided that:

(c) the receiver Standby-Off-On switch is at ON or
STANDBY.

(2) Set the Local-Remote switch 2n the receiver to
REMOTE and verify that the RX On lamp 0.1 the
remote control unit is tllur-inated.
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3 SYSTEM DESCRIPTION

INTRODUCTION

DESCRIPTION -

RF BOARD

MIXER AND CHANNEL OSCILLATOR

IF FILTERS
Table 3.1 The Service Filters

DETECTOR CIRCUITS AND RE-INSERTION OSCILLATOR
AF SECTION

MAIN AGC SYSTEM
Table 3.2 Summary of Filter Services
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3 SYSTEM DESCRIPTION

INTRODUCTION

The R499A is a 10-channel MF/HF SSB receiver.
With the addition of optional filters and BFO, it also
provides full CW and AM services. Reception of ISB may
be obtained by the addition of the type ARUIOA ISB
Adaptor unit, and extended control of the R499A
functions is possible using the RCI116A control unit and
motor switching unit.

Up to 10 channels of the R499A may be used either
for HF reception (1.5 MHz to 30 MHz) or for MF
reception (255 kHz to 525 kHz). Alternatively, a com-
bination of MF and HF channels may be employed. Note
that when more than six HF channels are required, the
frequency of each additional channel must be within 1°,
of any of the first six.

A choice of IF filters is available for SSB, CW, and
AM reception, as required. The receiver provides three
mountings for these filters, of which one is suitable
only for the CW filter. Thus, the maximum filter com-
plement of the receiver is, the CW filter and two others.
Economical use of the IF filters is possible by obtaining
more than one service from any SSB filter. The method
of utilizing this facility is described in the Programmed
Text in Chapter 4. Note that the Programmed Text must
be consulted before choosing the optional units and
filter necessary to obtain the desired services from the
receiver. '

DESCRIPTION

Fig. 10. 1 shows the basic receiver with optional
filter units. Standard and alternative signal paths are
indicated by line coding detailed on the diagram. The
method of incorporating the options and the additional
services are deait with in the Programmed Text in
Chapter 4.

The following printed-wiring boards comprise the
basic R499A :—

(@) RF board (with the RF filters, RF amplifier
and front-end AGC). ‘

(b) Crystal oscillator board and mixer-drive
amplifier board (these boards constitute the
channel oscillator).

(c) Mixer board.

(@ IF and audio board (containing the IF
amplifiers, detector circuits, squelch circuits
and AF amplifier).

(e) Re-insertion oscillator board.
(f) Stabilizer board (for power supply).

Note that the IF filters and power supply components are
chassis-mounted.
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RF BOARD

The received acrial signal is applied via muting relay
contact RLAI, to the RF amplifier and its associated
filter circuits. Separate RF filter circuits are utilized for
reception of the MF and HF bands (refer to Fig. 10.1);
the MF filter unit provides all RF filtering of MF signals,
whereas a succession of filters are used for HF signals.

HF Band The IF trap rejects signals received at the
nominal IF (1.4 MHz) of the receiver, and the output of
the IF trap is fed via a signal frequency (SF) filter and
AGC attenuator to the RF amplifier. After amplification,
the signal is routed via an image trap and a second SF
filter to the mixer. The two SF filters and IF trap con-
stitute one HF filter set, and up to six of these sets may
be fitted in the R499A. Each set covers one signal fre-
quency, but may also be used to pass a second frequency
within 19; of the first i.e. still within the filter passband.
The front panel Channel switch (wafers SA6 to 10) brings
the appropriate HF filter set into circuit.

MF Bard The IF trap and tuned filters are not used.
Instead, the signal is routed via the optional MF filter
unit, which is connected into circuit by the Channel
switch (wafers SA9 and 10). The MF filter unit contains
two band-pass filters that provide high selectivity; one
filter covers the MF range 255 kHz to 365 kHz, and the
other filter, the MF range 365 kHz to 525 kHz.

The front-end AGC detects unwanted strong signals = -
at the output of the RF amplifier, and provides a control
voltage for an attenuator in the input circuit of the RF
amplifier. This AGC loop prevents overloading or non-
linearity of the RF amplifier for a total signal level of up
to 6V e.m.f. at the aerial input.

The front-end attenuator is also driven by a feed
from the main AGC system. For a signal within the IF
passband, the front-end attenuator forms part of the
main AGC system. For a large signal, within the RF
passband but outside the IF passband, the front-end
AGC system controls the front-end attenuator. If a small
wanted signal and a large unwanted signal are present
simultaneously, the front-end AGC system supplements
the main AGC system in controlling the front-end
attenuator.

MIXER AND CHANNEL OSCILLATOR

The mixer consists of a double-balanced ring modu-
lator, which has its switching frequency supplied by the
channel oscillator. This oscillator provides up to ten
receiver channels, the channel oscillator frequency of
each being determined by:

fco = fsf+ fif
Where f.,=channel oscillator frequency
fy=signal frequency
f,=intermediate frequency



The channel oscillator consists of a crystal oscillator,
2nd harmonic generator, and mixer-drive amplifier. The
oscitlator crystal is selected by the Channel switch
(wafer SA4), and the oscillator output is fed in parallel
to the 2nd harmonic generator and another wafer (SAS)
of the Channel switch.

For channel oscillator frequencies above 16 MHz,
the frequency of the selected crystal is half the required
channel oscillator frequency. The Channel switch (wafer
SAS5) then routes the output of the 2nd harmonic
generator to the mixer-drive amplifier. For channel
oscillator frequencies below 16 MHz, the frequency of
the selected crystal is the same as the required channel
oscillator frequency. Wafer SAS5 now connects the
oscillator output directly to the mixer-drive amplifier.

IF FILTERS

The RF output feeds the IF amplifier via a filter
selected by the Service switch (SB); the selected IF filter
passes the difference output of the mixer, ie. foo—fi.
The Service switch has five positions, one of which is used
for test purposes. The remaining positions are linked to
IF filters that provide the desired services. The receiver
has three separate mountings for the filters, of which one
is suitable only for filter E (the CW filter). The other two
mountings may hold any two of the remaining filters
listed in Table 3.1. Thus the maximum filter complement
is filter E and two others.

Table 3.1 The Service Filters

Filter Bandwidth | Service realised when using
standard IF of 1.4 MH:z
A 2.7 kHz USB (suppressed carrier)
B 2.7 kHz LSB (suppressed carrier)
D 6 kHz AM
E 200 Hz Ccw
G 5.5kHz USB (suppressed carrier)
H 5.5 kHz LSB (suppressed carrier)

Each signal frequency is normally associated with one
channel oscillator frequency, but by changing the
channel oscillator frequency, the mixer produces a
different IF. These different IF’s are used to obtain more
than one service from any SSB filter. Each channel
oscillator frequency is selected so that the resultant IF
will position the required signal within the passband of
the SSB filter. Thus, different types of reception may be
obtained on the same signal frequency input by selecting
the appropriate channel oscillator frequency with the
Channel switch. Depending on the IF produced, the four
SSB filters A, B, G and H (refer to Table 3.2 at the end of
this Chapter) will each realise USB, LSB, AM or degraded
CW service.

. For CW service using an SSB filter, the effective
noise level is increased and therefore the service is
degraded. Filters G and H realise the AM service with
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optimum performance. Filters A and B give a ‘com-
patible’ AM service, because the channel oscillator
frequency is offset and results in the filters passi~g the
carrier with only one sideband.

For ISB reception, a hybrid network is used to split
the signal between the receiver (R499/1SB) and the ISB
unit option. The network is wired to position 1 of the
Service switch (wafer SB8), and simultaneously feeds the
mixer output to two filters-——one in the receiver (R499/
ISB) for USB service, and the other in the ISB unit for
LSB service.

DETECTOR CIRCUITS AND REINSERTION
OSCILLATOR

After five stages of amplification, the filtered IF
signal is routed via the Service switch, to a conventional
diode detector or to a product detector, depending on the
service required. For all services except AM, the Service
switch selects the product detector for the reinsertion of
the carrier.

The crystal controlled reinsertion oscillator drives
the product detector via a buffer amplifier, and has pro-
vision for two crystals. The appropriate crystal is selected
by the Channel switch (wafers SA2 and 3) such that the
re-insertion oscillator frequency is compatible with the
IF signal (the Channel switch also selects the channel
oscillator frequency and therefore determines the [F).

AF SECTION

The AF output of the selected detector feeds two
AF amplifiers via a pre-amplifier. One AF amplifier,
which is controlled by a front panel AF Gain potentio-
meter, drives headphones and loudspeakers (internal or
external). The other AF amplifier has an independent
preset level control and feeds the 600 ohm output line.
The level of this line can be monitored by the meter on

- the front panel.

MAIN AGC SYSTEM

Main AGC is applied progressively over three IF
stages and complements the front-end AGC action. The
system comprises:—

(a) AGC detector.

(b) Time-constant networks selected by the Service
switch. :

(c) AGC switch.
(d) RF Gain control.
(e) D.C. amplifier.
(f) Three AGC attenuators.
(a) The AGC detector senses the output of the last IF

stage and feeds a time-constant network, selected by the
Service switch; wafer SB4.
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(b) The time-constant networks feed a d.c. amplifier via
the AGC switch and give decay times of | sec for AM
and 10 sec for SSB, ISB and CW ; attack times are 0.1 sec
on AM and 2 to 3 msec on SSB, ISB and CW. The full
10 sec decay is dependent upon accumulation of a signal
for 200 msec or more; thus short bursts of noise do not
paralyse the receiver.

(c) The AGC switch can reduce the decay times by a
factor of 3, or can inhibit the AGC system.

(d) The RF Gain control gives a manual control of the
gain of the RF and IF stages, and at maximum gain
setting the auxiliary contacts on the control switch-in the
squelch circuit and override the AGC switch: thus the
AGC system is operative and AGC voltage is available to
un-squelch the receiver.

() The output of the d.c. amplifier is fed to the squelch
circuit and three AGC attenuators. When the signal of the

887-1

d.c. amplifier is below AGC threshold level, the squelch
circuit reduces the output of the AF pre-amplifier to alow
level; this effectively mutes the receiver when signals are
not being received.

The low level AF output is sufficient to indicate that
the receiver is still operative. Note that wanted signals are
still audible even if the squelch is set at too high a level.

(f) AGC control voltage is applied progressively to the
attenuators in the following order:—
(i) 4th IF stage attenuator
(ii) front-end attenuator
(iii) 2nd IF stage attenuator
(iv) 3rd IF stage attenuator

) This sequence of AGC application ensures optimum
signal-to-noise conditions at all times.
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INTRODUCTION TO TABLE 3.2

Table 3.2 shows the various services that may be obtained from any filter, and relates the filter and services to
channel oscillator (CO) and reinsertion oscillator (RO) frequencies.

The table serves three main purposes:—
(1) To select a filter for a desired service.
(2) To find the services possible with a given filter.
(3) To determine the CO and RO frequencies necessary for a filter to realise a given service.

The services available are listed in the first two columns of the table. The remaining columns list the pairs of CO
and RO frequencies, that may be used with each filter (A to I) for various services. By referring to the row of the table
associated with any service, the appropriate filters and relevant CO and RO frequencies may be extracted.

For ISB service, two filters are required, one realising USB service in the receiver (R499/ISB) and the other realising

LSB service in the ISB Unit. The two filters are shown linked by a line, and the filter required in the ISB Unit is marked
accordingly.

Abbreviations: CO =channel oscillator
'RO =reinsertion oscill;a.tor
USB-SC ==USB (suppressed carrier)
LSB-SC =LSB (suppressed carrier)

887-1 3.5
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4 SELECTION OF OPTIONS

INTRODUCTION

From the system description given in Chapter 3, it
will be appreciated that the operational requirements of
an installation, in terms of services and reception
frequencies, may be met by the inclusion of options,
filters and crystals and that in some cases there is a choice
of options. In the interests of economy, it is desirable to
optimize the selection of options. To this end, the text of
this chapter is presented in a manner best calculated to
guide the reader to a rapid assessment of the options

required to meet specific operational needs.

The text is divided into blocks, each dealing with a
separate topic. The selection of the various receiver
facilities are dealt with on a *question and answer’ basis, -
so that the answers lead the reader through only those
blocks of the text that are relevant to the requirements.

At the end of the chapter, three examples are given:
each postulates a set of operational requirements and
indicates the options that should be selected to optimize
the equipment.

l The optional units available for use with the receiver

are:—

MF Filter Unit —enables reception of MF as
well as HF.

BFO Unit —provides variable tone out-
put for CW service. ’

ISB Adaptor —detects LSB. (The receiver

detects USB).

Extended Control Unit—extends contro! of the re-
ceiver and ISB Adaptor (if
fitted) to distances of up to
200 yards.

Proceed to Block 2

4 From Block 3 NO, or from Block 6

The basic receiver provides only one service, either
USB or LSB; but with the addition of optional items,
the receiver may provide all of the following services :—

Both USB and LSB

ISB

AM

Cw

Are any of the above services required ?
YES Go to Block 7

NO Go 10 Block 12

2 From Block 1

The basic receiver provides six HF channels in the
range 1.5 MHz to 30 MHz, and with the addition of the
MF filter unit, four further channels in the MF range
255 kHz to 525 kHz may be obtained. Alternatively,
the receiver can be connected such that 10 HF channels
are available, provided that the additional four HF
channels are within 19, of any of the original six.
The receiver also has facilities for the provision of
10 MF channels, or any combination of MF and HF
channels not exceeding 10 in all.

Are more than 6 HF channels or any MF
channels required ?

YES Go to Block 5
NO Go to Block 3

3 From Block 2 NO, or from Block 5

Are any of the optional units listed in Block 1
required ?

YES Go to Block 6
NO Go to Block 4

887-1

5 From Block 2 YES
Alternative arrangements for the channel com-
plement of the receiver are:—

(a) Six HF charnels plus up to four other HF
channels, with the additional channels within 19
of the frequency of any of the original six; this
1°, difference enables a maximum of 10 frequen-
cies to be received, but using only six sets of tuned
RF filters. (Note that if 6 or less channels are
required but some of these are within 19, of the
others, then less than six RF filters are necessary, e.g.
4 channels, of which 2 are within 19; of the other
2; only 2 RF filters are required). The appropriate
contacts of the Channel switch wafers (SA6 to
SAI10) associated with the RF filters are linked:
thus suitable RF filters remain in circuit for the
extra HF channels.

(b) Up to 10 MF channels. Proceed as follows:—
(i) Add the optional MF filter unit.

(i1) Link the appropriate contacts of the Channel
switch (wafers SA9 and SA10) to the required
filter in the MF filter unit; one filter covers
the range 250 kHz to 365 kHz and the other
365 kHz to 525 kHz.
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(iii) Link corresponding contacts of SA7 and SAS.
(iv) Link all contacts of SA6 to Cl1.

(c) Any combination of MF and HF channels not
exceeding 10 in all, subject to the limitations in (a)
when more than 6 HF channels are employed.
The HF channels are obtained as described in (a),
and the MF channels as in (b).

Now go to Block 3

6 From Block 3 YES
OPTIONAL UNITS

The receiver options are listed below with the
necessary items to modify the receiver.

(a) MF frequency range
MF Filter Unit 5649/A
Mod. Instruction; Connect filter screened leads:
Input to 9 and 10 on SAI0
Output to 9 and 10 on SA9

(b) Extended control
Extended Control Unit RC116A
Motor Switching Unit 5653/A
Cableform 5660/A (specify length)

(c) ISB or ISB-—suppressed carrier Operation
ISB Unit ARUIOA
Cableform S1A/5654/A -
Hybrid Transformer kit 5656/A

Two IF filters are required; one giving USB
service in the receiver and the other giving LSB
service in the ISB Unit (see Table 3.2).-

(d) Variable tone for CW service.
BFO Unit 5650/A

Now go to Block 4

Table 3.1 also lists two other filters (filters D and
E), both of which can be fitted in addition to the SSB
filter, to obtain AM and CW services respectively.
Alternatively, a second SSB filter may be fitted in place
of filter D; the two SSB filters enable the receiver to
provide both USB and LSB service, or a SSB service
with a choice of two bandwidths. Note that the
receiver mounting for filter E will not accept any other
IF filter. Hence the maximum IF filter complement is'
filter E (CW) and any two other filters.

In the foregoing method of obtaining various
services, each IF filter selected provides only one ser-
vice and uses an IF of |.4 MHz. However, by using
more than one IF, each SSB filter can provide several
services; these services are :—

LSB
USB

AM with optimum performance (filters G and
H) or ‘compatible’ AM (filters A and B).

Degraded CW

Separate channel osciilator frequencies and, (with
the exception of AM or variable-tone CW service)
reinsertion oscillator frequencies are required for the
above services to be obtained from a SSB filter. The
various channel oscillator and reinsertion oscillator
frequencies necessary to obtain each service from the
four SSB filters are listed in Table 3.2. When selecting
services by this method, note that the recetver provides
a maximum of 10 channel oscillator frequencies and
2 reinsertion oscillator frequencies.

The advantages and limitations of the two
methods are summarised in Table 4.1.

Table 4.1 Filter Utilisation

Method Advantages Limitations

(a) Fitting one filter
per service

Each signal fre-
quency can use
anyserviceavail-
able in the re-
ceiver.

Number of ser-
vices are limited
by the IF filter
complement of
the receiver.

7 From Block 4 YES
_ The basic receiver provides SSB service by employ-
ing:—

(a) IF of 1.4 MHz, which is obtained from a channel
oscillator frequency =signal frequency + 1.4 MHz,
and a reinsertion oscillator frequency of 1.4 MHz.

(b) The appropriate SSB filter (A, B, G or H as listed
in Table 3.1).

4-2

(b) Several services
obtained from
one or more fil-
ters.

Reducesnumber
of filters neces-
sary for a range
of services.

Maximum num-
ber of signal fre-
quencies  that
can use every
service is five.

Referring to Table 4.1 which method is the most

suitable (a) or (b)?

If METHOD (a) go to Block 11
If METHOD (b) go to Block 8
If NOT SURE, go to Block 8
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8 From Block T METHOD (b) or NOT SURE

(1) One or more filters must be selected so that they
each provide several services.

(2) The services associated with filters A and B
(2.7 kHz bandwidth) and filters G and H (5.5 kHz
bandwidth) are as follows:—

(a) LSB and LSB-suppressed carrier.
(b) USB and USB-suppressed carrier.

(c¢) AM with optimum performance (filters G and
H) or ‘compatible’ AM (filters A and B).

(d) Degraded CW.

Up to two of these filters can be fitted in the
receiver. They can then provide any of the above
services, if no more than two reinsertion oscillator
frequencies are required.

(3) Filters D and E provide AM (6 kHz) and CW
(200 Hz) services respectively with optimum
performance. For filter E to provide a fixed-tone
CW service, a reinsertion oscillator frequency of

variable-tone CW service, where the BFO Unit is
used in place of the reinsertion oscillator.

(4) The channel oscillator and reinsertion oscillator
frequencies required for each filter to provide
the various services, are listed in Table 3.2.
This table also lists the filters, and channel
oscillator and reinsertion oscillator frequencies
that are required for ISB and ISB-suppressed
carrier operation, when using the 1SB unit.

(5) Summarizing; one or more services is obtained
from any signal frequency by using a corres-
ponding number of channel oscillator frequencies.
The maximum number of channel oscillator
frequencies is ten, each of which is determined by
SF+IF. Thus the maximum number of signal
frequencies that can be received is limited by the
number of channel oscillator frequencies required
for the services. Note that the channel oscillator
frequencies required for two different signal
frequencies may coincide; this is desirable, as a
greater range of signal frequencies or services
results.

(6j Guidance on selecting filters:—

Are the required services common to each
signal frequency?

YES Read para (7) below
NO Go to Block 10
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Q)

Are more than five signal frequencies required ?

YES. Go to Block 11 (one filter per service is
necessary’)

NO Go 10 Block 9

1.399 MHz is required; this does not apply to the |.

9 From Block 8 para (7Y NO

(h

2

(3)

S

)

Go to Block 12

Sclect one filter (A, B, G or H) from Table 3.2 that
can provide two services, of which one is obtained
using an IF of 1.4 MHz. Note that an IF of 1.4
MHz need not be used if only two services are
required in the receiver. Record the two sets of
channel oscillator and reinsertion oscillator
frequencies required for each signal frequency.
Set up two channels of the receiver for each signal
frequency, using the recorded figures. Thus, one
of the two channels allotted to each signal fre-
quency employs an 1F of 1.4 MHz.

Another filter may now be added to provide a
further service, using the 1.4 MHz IF. Note that
the second filter can provide two services, if the
other IF is carefully chosen to suit both filters
(see para (3) below). Filter E can also be added to
provide full CW service from the 1.4 MHz IF.

In certain instances. suitable choice of IF enables
the filters to provide more than the expected
number of services; two common examples are:—

(a) At an IF of 1.3997 MHz. filter A provides
either USB (2.7 kHz) service or compatible
AM service, and filter G provides USB
(5.5 kHz) service. '

(b) At an IF of 1.4003 MHz, filter B provides
either LSB (2.7 kHz) service or compatible
AM service, and filter H provides LSB
(5.5 kHz) service.

Chapter 4 Example B contains an example of one
filter providing two services, and two other
filters each providing one service.

To caiculate the crystal frequencies that are
necessary to produce the channel oscillator
frequencies:— s

I O From Block 8 para (6) NO

()

While using no more than two different reinsertion
oscillator frequencies, one or more filters must be
selected from Table 3.2 such that they provide all
the services required. A table may be drawn,
similar to Table C-1 of Example C to simplify
the selection of filters and channel oscillator and
reinsertion oscillator frequencies.
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The number of different [F’s used with each signal
frequency determines the number of channels
allotted to it i.e. one channel for each IF.

Example C shows how the receiver was set
up for a complicated arrangement of services
from six signal frequencies.

To calculate the crystal frequencies that are
necessary to produce the channel oscillator
frequencies:—

Go to Block 12

(b) If the channel oscillator frequency is greater
than 16 MHz:

crystal frequency =
channel oscillator frequency

2
The output of the 2nd harmonic generator
is finked to the appropriate position of the
Channel switch (wafer SAS).

l I From Block 7T METHO D (a) and from Block 8 para

(1)
@

)

)

(N YES
Here one filter per service is fitted.

For each signal frequency, connect one channel
to provide a channel oscillator frequency of
SF + 1.4 MHz and reinsertion oscillator frequency
of 1.4 MHz. To produce the required services on
each signal frequency, fit the appropriate filters
selected from Table 4,1 in Block 7.

For CW service, there are two tones available as
follows:— .

(a) Fixed tone. Here, a second crystal of fre-

quency 1.399 MHz must be connected in the

reinsertton oscillator.

(b) Variable tone. This is provided by the
optional BFO Unit, which is used instead of
the reinsertion oscillator on CW service only.

Example A contains an example of a rzceiver
using one filter per service.

Go to Block 12

I2 From Block 4 NO and from Blocks 9, 10 & 11

CHANNEL OSCILLATOR CRYSTALS

The channel oscillator frequency is derived, either

directly from a crystal oscillator or via a 2nd harmonic

generator. One crystal is used for each chanrel, and|.

the channel oscillator frequency is determined by
SF + the required IF. The crystal frequency depends on
the channel oscillator frequency as follows:—

(a) If the channel oscillator frequency is 16MHz
or less; crystal frequency=channel oscillator
frequency.

The output of the crystal oscillator is linked
to the appropriate position of the Channe!
switch (wafer SAS).

EXAMPLE A

10 signal frequencies each requiring the following
services :— .

USB-suppressed carrier
LSB-suppressed carrier

{SB-suppressed carrier (two 2.7 kHz audio
channels)

AM
CW

For each signal frequency, set up one channel with a
channel oscillator frequency of SF+1.4 - MHz and a
reinsertion oscillator frequency of 1.4 MHz.

To obtain AM service, fit filter D.
To obtain CW service, fit filter E.

For [SB-suppressed carrier, (when the receiver
detects USB-suppressed carrier, and the ISB unit detects
LSB-suppressed carrier):—

(a) Fit filter A and the hybrid network into the
receiver.

(b) Connect the ISB unit to the receiver.
(c) Fit filter B into the ISB unit.

~ Filter A produces USB-suppressed carrier service in
the receiver, and filter B produces, LSB-suppressed
carrier service in the ISB unit: both filters are thus used to
provide 1SB-suppressed carrier service.

EXAMPLE B

S signal frequencies each requiring th: following
services:—

USB-suppressed carrier
LSB-suppressed carrier -
AM
cw

In this example, AM (6kHz) and variable-tone CW
(200H2z), services are required with optimum performance.
Also USB-suppressed carrier and LSB-suppressed carrier,
services are required with 2,7kHz bandwidth.
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Referring to Table 3.2, filters A, B, G and H, can
each provide USB-suppressed carrier and LSB-suppressed
carrier services; but only filters A and B give the required
2.7 kHz bandwidth. ‘

Because further services are required, the filter must
provide USB-suppressed carrier service or LSB-suppres-
sed carrier service, using a channel oscillator frequency of
SF+1.4 MHz.

Filters A and B both fulfil this requirement; filter A
should be chosen as it is also suitable for ISB-suppressed
carrier operation which may be required at some later
date. Filter A provides USB-suppressed carrier service
with a channel oscillator frequency of SF+ 1.4 MHz and
a reinsertion oscillator frequency of 1.4 MHz, and pro-
duces LSB-suppressed carrier service with a channel
oscillator frequency of SF+1.39675 MHz and a reinser-
tion oscillator frequency of 1.39675 MHz.

Filters D and E give AM (6 kHz) and CW (200 Hz)
services respectively, using the channel oscillator fre-
quency of SF+ 1.4 MHz. The BFO unit is connected to
the appropriate Service switch position on wafer SB2
and provides variable tone for the CW service.

Two channels are set up for each signal frequency as
shown in Table B-1. Each of the required services can
then be obtained from each signal frequency by using
either channel in conjunction with the appropriate filter.

Table B-1
Signal Filter G plus

Frequency Channel Filter A Filter D BFO Unit
Channel 1
CO=SF,+1.4MHz USB-SC 2.7kHz { AM 6kHz | CW 200Hz
RO=1.4MHz variabletone

SF1

Channel 2
CO=SF, +1.39675MHz | LSB-SC 2.7kHz
RO=1.39675MHz -

Note that ISB-suppressed carrier is easily provided
by adding the ISB unit, fitted with filter B, to the R499.
Filter A then provides USB-suppressed carrier service in
the receiver, and filter B realises LSB-suppressed carrier

in the ISB unit. Thus the receiver and the ISB unit
together provide I1SB-suppressed carrier operation, for
two 2.7 kHz audio channels. ’

EXAMPLE C

Variety of Services for Six Signal Frequencies
This receiver requires six signal frequencies, SF, to
SF ¢ that provide the following services:—

(a) SF,:—USB-suppressed carrier, with 2.7 kHz
and 5.5 kHz bandwidth
USB with 2.7 kHz bandwidth
Degraded CW and compatible AM

SF,:—USB-suppressed carrier, with 2.7 kHz
and 5.5 kHz bandwidth

SF4:—USB with 5.5 kHz bandwidth
Compatible AM

SF ,:—USB-suppressed carrier with 2,7 kHz and
5.5 kHz bandwidth
Degraded CW

SF;:—USB-suppressed carrier with 2.7 kHz and
5.5 kHz bandwidth

SF¢:—USB-suppressed carrier with 2.7 kHz and
5.5 kHz bandwidth

USB with 5.5 kHz bandwidth

Compatible AM

Table C-1 is a shortened form of Table 3.2, and is
used to find the minimum number of filters that provide
all the required services, but necessitate no more than two
reinsertion oscillator frequencies. Table C-2 is compiled in
a similar manner to Table 3.2, but listing the following
items only:—

(a)
(b)
©

(b)
(©)
(d)

(e)
)

The required services.
Any filter that can provide one of these services.

All chan_nel oscillator and reinsertion oscillator
frequencies required for the filters to provide
each of these services.

Table C-1
Service Filter
Type Bandwidth A B G H
(kH2) CO(MHz) | RO(MHz)| COMHz) | RO(MHz) | CO(MHz) | RO(MHz) | CO(MHz) | RO(MHz)

USB-SC 2.7 SF+1.4 1.4 SF-+1.40325 | 1.40325 '
USB-SC 55 SFr14 14 SF+1.40575| 1.40575
USB, 2.7 SFL1.3997 | 1.3997 | SF+1.40295 | 1.40295
USB 55 SE+1.3997 | 1.3997 |SF+1.452 | 1452
Compatible 2.7 SF+1.3997 None

AM
Degraded 27 SE11.399 4

CW

It can be seen from the table that filters A and G provide all the required services, but still necessitate only two
reinsertion frequencies. These reinsertion oscillator frequencies are 1.4 MHz and 1.3997 MHz.

Table C-2 lists the channel oscillator and reinsertion oscillator frequencies for the channels allotted to each signal

frequency.

887-1
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Table C-2

Signal Filter A Filter G
Frequency Channel Service Bandwidth Service Bandwidth
Channel 1
CO=SF;+1.4 MHz USB-5C 2.7 kHz USB-SC 5.5 kGz
RO=1.4 MHz
Channel 2
SF1 CO=SF,+1.3997 MHz Compatihle USB 5.5kHz |
RO=1.3997 MHz AM
Channel 3
CO=SF,+1.399 MHz Degraded
RO=1.4 MHz cw
Channel 4
SF2 CO=SF,+1.4 MHz USB-SC 2.7 kHz USB-SC 5.5kHz
RO=1.4 MHz
Channel 5
SF3 CO=SF;+1.3997 MHz Compatible USB 5.5 kilz
RO=1.3997 MHz AM
Channel 6
CO=SF,+1.4 MHz USB-SC 2.7 kHz USB-SC 5.5 kHz
RO=1.4 MHz
SF4
Channel 7
CO=SF,+1.399 MHz Degraded
RO=1.4 MHz cw
Channel 8 v
SF$5 CO=SF;+1.4 MHz USB-SC 2.7 kHz USB-SC 5.5 kHz
RO=1.4 MHz :
Channel 9
CO=SF,+1.4 MHz USB-SC 2.7 kHz USB-SC 5.5 kHz
RO=1.4 MHz
SF6
Channel 10
CO=SF,+1.3997 MHz Compatible USB 5.5 kHz
RO=1.3997 MHz AM :
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5 OPERATING INSTRUCTIONS

INTRODUCTION

The operating instructions are preceded by a list of
controls and indicating facilities with details of their
functions. The 1SB Adaptor ARUI0A is dealt with in a
separate publication.

R499 & R499/I1SB CONTROLS & INDICATORS
Loudspeaker Switch

This is a 2-pole 3-position switch: one pole is
associated with the internal loudspeaker, the other with
an external loudspeaker through link LKA.

LKA in Circuit LKA Removed
Position
Internal External Internal External
Loudspeaker \Loudspeaker| Loudspeaker | Loudspeaker
Down On On On On
Monitors- | Monitors Monitors Monitors
‘R499 R499 R499 R499
Mid Off On Off Off
Monitors
R499
Up No function, On On On
unless ISB { Monitors Monitors Monitors
Adaptortitted R499 ISB Adaptor |ISB Adaptor

Whether the receiver is used without the ISB Adaptor,
link LKA determines whether an external loudspeaker
connected across pins 8 and 9 of SKF, is to be controlled
by the loudspeaker switch or is to be permanently in
circuit. With LKA in position, the external loudspeaker
is always on; with LKA removed, the external loud-
speaker is controlled by the front panel switch.

AF Gain Control

The potentiometer controls the audio level to the front
panel headset sockets and to the internal and external
loudspeaker (if connected). It does not control the level
~ to line audio-output.

RF Gain Control
The potentiometer determines the RF gain of the
receiver, and is ganged to the Squelch On/Off switch.

The switch remains closed at all settings of the RF
Gain control, except at the maximum clockwise setting,
when it opens.

The 2 poles of the switch perform the following
functions:—

(a) One pole provides an iaterlock circuit with the front
panel AGC switch to ensure that the AGC system is
not switched off by the AGC switch when the receiver
is at maximum RF gain.

(b) The other pole is connected in the squelch circuit so
that the receiver is un-squelched as soon as the RF
control is moved to a position other than maximum.
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These two contacts, in effect, function as a squelch
on/off switch.

With the switch operated at maximum RF gain
(open), the squelch system is activated and the receiver
audio output is reduced by approxxmately 30dB, until a
signal above the preset threshold, ‘opens’ the squelch and
restores the audio output to. normal

Line/Signal Switch

The double-pole switch is in the circuit of the front-
panel meter. When the switch is set to LINE, the meter
indicates the level of the 600 ohm line audio. When the
switch is set to SIGNAL, the meter indicates the voltage

-level of the AGC line (Wthh may be determined by the

setting of the RF Gain control).

AGC Switch
This is a three position OFF/FAST/NORMAL

“switch which can switch the AGC system out of circuit, or

determine the time constants of the AGC system. The
conditions of the AGC system at the settings of the
switch are as follows:—

(a) OFF
Provided that the ﬁve-posmon Serv1ce switch is not
set to AM and the RF Gain control is not set to max-
imum, the main IF derived AGC voltage is returned

to earth and the controlled stages operate free from
AGC.

(b) NORMAL ‘
The AGC time constants are determined by the
setting of the Service switch to suit the selected mode.

Mode Attack time Decay time
AM 0.1 sec 0.3 sec
All modes 5 msec 5-10 sec
except AM (approx.) (approx.)
(¢) FAST

All decay time constants are reduced by a factor of
approximately three.

Service Switch
This switch has five settings:—

(i) ISB
When the ARUI0A ISB Adaptor is used, the upper
sideband of a DSB signal is fed through the IF and

audio stages of the receiver, and the lower sideband
via the ARUI0A.

(ily AM
- For reception of AM signals. In this position, the

AGC system cannot be switched off.

(iii)) CW
For reception of CW signals in conjunction with the
optional BFO facility.

(iv) SSB
For reception of SSB signals.
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(v) TEST
An output from the internal reinsertion oscillator
(or external reinsertion oscillator, if fitted) is fed
into the IF stages. If the receiver is working cor-
rectly, an indication appears on the front-panel

meter. The indication is arbitrary and is intended

only as a test function to indicate that the IF stages
are operating correctly.

Fine Tune Control

This potentiometer is in the circuit of the reinsertion
oscillator. The setting of the control determines the ap-
plied voltage and hence the capacitance of Varactor
diodes which, in turn, vary the frequency of the
reinsertion oscillator above or below nominal; the full
excursion of the control is approximately 100 Hz.

Channel Switch

This is a 10-position switch which selects the fre-
quency channel of the receiver. Any one of up to ten
channels can be selected. The mode of operation and
frequency of the selected channel is indicated on the
front-panel chart.

Local/Remote Switch

This switch is fitted only when the R499A is used
in conjunction with the RCI66A extended control
facility. The switch has two poles arbitrarily numbered
for the purpose of this description, 1 and 2.

Pole 1

The switch is in the unstabilized d.c. line to the
internal stabilizer. When the switch is set to REMOTE,
the d.c. line is completed externally, when the Standby
_switch on the RCI16A is set to ON. In the LOCAL
position of the switch, unstabilized d.c. is switched
directly to the internal stabilizer.

Pole 2

The switch is in the fine tune circuit of the reinser-
tion oscillator. When the switch is set to REMOTE, a
fine tune voltage derived from the RCI16A is applied
to the reinsertion oscillator. When the switch is set to
LOCAL, the voltage is determined by the Fine Tune
control on the R499A front-panel. When the switch is
not fitted, the front-panel cut-out is blanked off by dis-
placement of the frequency chart (alternative fixing
centres are provided in the front-panel for this purpose)
and internal links are fitted as follows:—

(i) Link LKD permanently connects the unstabilized
d.c. to the stabilizer.

(i) Link LKB permanently connects the voltage from
the front-panel Fine Tune control to the reinsertion
oscillator.

Standby/Off/On Switch

This is a four-pole switch in the power supply section
of the receiver. For the purpose of this description, the
poles are arbitrarily numbered 1, 2, 3 and 4.
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(a) Poles I and 2.

Switch both sides of the input mains supply. In the
OFF position, the supply is open-circuit; in both
the STANDBY and ON positions, the mains are
connected to the power supply transformer.

(b) Pole 3.

Switches the positive side of the d.c. input (if con-
nected). In the OFF position, the d.c. line is open-
circuit; in both the STANDBY and ON positions,
the d.c. line is switched to the input line of the
stabilizer. :

{c) Pole 4.

Switches the unstabilized d.c. in the input line of
the stabilizer. In the OFF position, the unstabilized
d.c. is open-circuit. In the STANDBY position the
d.c. is switched to heater elements in the two crystal”
ovens. In the ON position, the d.c. is switched to the
stabilizer, subject to the setting of the Local/Remote
switch (if fitted).

Line Control

_ A preset potentiometer intended for screwdriver
adjustment. The setting of the control determines the
600 ohm audio line level.

Squelch Control

A preset potentiometer intended for screwdriver
adjustment. The setting of the control determines the
level at which the AGC operates the squelch system and
removes the audio mute.

Front-panel Meter

The meter is scaled in volume units and marked
at —10dBm, 0dBm and: + 10dBm, but does not have the
ballistic characteristics of a VU meter. The indication of
the meter is a function of the setting of the Line/Signal
switch, and when the switch is set to SIGNAL, the
meter indicates the voltage of the AGC line. If the AGC
switch is set to ON, and the RF Gain control is set to
less than maximum gain, the meter indicates the voltage
which has the higher level i.e. the one determined by the
setting of the RF Gain or the AGC system. If the AGC
switch is set to OFF, the meter indicates the RF Gain
control level only. When the RF Gain control is set for
low gain, the meter indicates the degree of attenuation
rather than signal level.

Front-panel Lamp

This lamp is energised from either the d.c. or the
transformed a.c. input supply. The lamp lights when
the Standby/OfffOn switch is set to STANDBY or ON.
It should be noted that when the lamp is energised by
a.c., the voltage is applied via two contacts of a relay
energised by the rectified a.c. Thus, when a.c. is applied,
an energised condition of the lamp also indicates that
the rectifier circuit is operating.
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RC116A CONTROLS AND INDICATORS

NOTE: The different control facilities incorporated in
the RC116/ISB version are also included.

‘Squelch Switch

The control exercised by this switch is partly a
function of the R499A control of the squelch system.
If the receiver conditions are such that the audio is
muted, setting the RC116A Squelch switch to the upper
(off) position removes the mute. However, if the receiver
conditions are such that the audio is not muted, the
RCI116A Squelch switch cannot be used to mute the
audio.

Audio Switch

This is a three-position switch. In the up position,
the switch selects audio from the R499A. In the centre,
OFF position, audio input lines are switched out of
circuit. In the down position, the switch selects LSB
audio from the ARUIOA (if fitted).

AF Gain Control

The setting of this potentiometer determines the
level of audio output available at the front-panel headset
socket, and the rear-panel loudspeaker terminals {(subject
to the setting of the Audio switch). It should be noted
that the level of the audio, routed to the RC116A from
the R499A and the ARUIOA, is determined by the
settings of their AF Gain controls.

Service Switch

The control functions of this five-position switch are
identical to those of the Service switch on the R499A.

Fine Tune Control

The control function of this potentiometer is identical
to that of the Fine Tune control on the R499A.

Channel Switch

The functions of this 10-position switch are identical
to those of the Channel switch on the R499A.

Standby/On Switch

This is a single-pole switch which, when set to the
ON position, energises a relay in the motor switching
unit. Contacts on the relay connect the unstabilized d.c.
in the R499 to the stabilizer board.

Emergency Supply Lamp

The R499A has provision for the simultaneous con-
nection of both a.c. mains and battery supplies. In the
event of mains failure, automatic change-over from the
a.c. to the d.c. supply takes place, and is indicated by
the energised condition of the Emergency Supply lamp.

Standby Lamp

The lamp lights when either the a.c. or d.c. supply
is connected to the receiver, and the receiver Standby/
Off/On switch is set to ON, and the RC116A switch is
set to STANDBY.
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On Lamp

The lamp lights when the RCI16A Standby/On
switch is set to ON.

Channel-In-Use Lamp

This lamp lights when the condition of the squelch
system in the receiver is such that the audio is not muted.
The condition results when the mute is removed either
dynamically by a large signal or by the setting of the
RF Gain control and Squelch switch on the R499A and
RCI16A, respectively. Two Channel-In-Use lamps are
fitted to the RC116/ISB control unit. One is controlled
by the squelch system in the receiver (R499/I1SB) and
the other is controlled by the squelch system in the
ARUIOA Adaptor.

R499A OPERATING INSTRUCTIONS

Set the controls on the receiver as follows :'—

(1) Loudspeaker switch to ON.

(2) AF Gain control to red spot.
NOTE: The next instructions regarding the setting of

the RF Gain control include procedure which checks the
operation of the double-pole switch ganged to the control.

(3) RF Gain control fully clockwise. Ensure that the
_clicking sound, denoting operation of tne ganged
switch, is heard. Then iurn the control counter-
clockwise (again checking for the clicking of the
switch) to the red spot.

(4) Line/Signal switch to SIGNAL.

(3) AGC switch to NORMAL.

(6) Fine Tune control to red spot.

(7) Channel switch to the channel required.

(8) Service switch to the service indicated on the front-
panel chart for the selected channel.

(9) BFO control (if fitted) to red spot.

(10) Standby/Off/On switch to ON. Noise output from
the loudspeaker should be heard immediately.

(11) After a period of approximately 12 to !5 minutes
(to allow the temperatures of the ovens to stabilize),
adjust as necessary, the Fine Tune control to resolve
any signal. ’

(12) Adjust the AF Gain contro! to obtain the desired
audio level.

NOTE: If a signal is present, an indication should
appear on the front-panel meter.

(13) If necessary, adjust the preset Line potentiometer to
obtain the desired line audio output level.

{14) If squelched audio conditions are required, set the
RF Gain control fully clockwise to the ‘switch-
operated’ setting. To remove the squelch, set the
control counter-clockwise to the red spot position.
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(15) The level at which the squelch operates, is set as
follows:—

(a) Set the RF Gain control fully clockwise.

(b) Set the Channel switch to an operational channel,
but one which is not carrying traffic.

(c) Set the front-panel Squelch control fully counter-
clockwise.

(d) With audio noise evident in the loudspeaker, adjust
the controls slowly clockwise until the audio noise
output drops sharply.

NOTE: In the presence of an extremely large input
signal (greater than 6V e.m.f.) the receiver is squelched
by the operation of the front-end protection circuit.
Non-operation of the receiver after the occurrence of
large input signals indicates that the protective fuse link
on the RF board needs replacement.

R499A + RC116A OPERATING INSTRUCTIONS
Preliminaries
(1) On the RCI116A, set:—

(a) The Standby/On switch to STANDBY.

(b) The Squelch switch to off.

(c) The Audio switch to the up position.

(d) The AF Gain control fully counter-clockwise.

(e) The Service switch to the required mode of
operation.

(f) Fine Tune to mid position.
(2) If fitted, set the external buzzer switch to off.

(3) On the R499A, set:—
(a) The Standby/Off/On switch to ON.
(b) The Local/Remote switch to REMOTE.
- (¢) The RF Gain control to maximum clockwise.
(d) The AF Gain control to red spot.
(e) The Audio switch to the mid position.
(f) AGC switch to NORMAL.

(g) The preset Squelch control as described in (15)
of R499A.

Operating Instructions

With the controls set as specified, ensure that the
amber Standby lamp lights on the RCI16A.

54

(4) On the RC116A, set:—

(a) The Standby/On switch to ON and ensure that
the red On lamp and green Channel-In-Use
lamp lights.

(b) The AF Gain clockwise and ensure that noise
output is obtained at the monitor phone socket.

NOTE: When the switch is set to ON, the service and
channel motors are energised and the switches in the
R49%A are turned to the positions determined by the
settings of the Service and Channel switches in the
RCI116A. While the R499A is controlled from the
RCI116A, the settings of the Channel and Service switches
on the receiver do not necessarily correspond with the
settings of the same switches on the RC116A. However,
once the Local/Remote switch on the receiver is set to
LOCAL, the switches automatically re-align.

(5) Set Squelch switch to down position, request a
transmission and ensure that the green Channel-In-
Use lamp lights. If the carrier of the transmitted
signal is suppressed, adjust the Fine Tune control
to clarify the transmitted speech.

R499/ISB + ARU10A OPERATING INSTRUCTIONS
On the R499/ISB set the controls as follows:—

(1) Loudspeaker switch to the down position.

(2) AF Gain control to red spot.

NOTE: The next instruction regarding the setting of the
RF Gain control includes procedure which checks the
operation of the double-pole switch, ganged to the
control.

(3) RF Gain control fully clockwise. Ensure that the
clicking sound denoting operation of the ganged
switch is heard. Then turn the control counter-
clockwise (again checking for the chckmg of the
switch) to the red spot.

(4) Line/Signal switch to SIGNAL.

(5) AGC switch to NORMAL.

(6) Fine Tune control to red spot.

(7) Channel switch to the channel required.
(8) Service switch to ISB.

(9) Set the Standby/Off/On Switch to ON. Noise output
from the. loudspeaker should be heard immediately.

(10) After a period of approximately 12 to {5 minutes
{to allow the temperatures of the ovens to stabilize),
adjust as necessary, the Fine Tune control to resolve
any signal.

(11) Adjust the AF Gain control to obtain the desired
audio level. v
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(12) Set Loudspeaker switch to the up position on the
ARUIQOA and set the AF Gain to give audible
noise. With the R499/ISB controls set as specified.
the noise output is obtained from the R499/I1SB
loudspeaker. If more convenient, the noise can be
monitored by a 600 ohm headset inserted in the
front-panel socket of the ARUIOA.

(13) On the R499/ISB, set the RF Gain contro! fully
clockwise so that the receiver squeich system
operates.

(14) On the ARUIOA,

(a) Set the front-panel Squelch control fully counter-
clockwise.

(b) With audio noise evident from the ARUICA,
adjust the Squelch contro] slowly clockwise
until the auaio noise output drops sharply.

(15) Ga the R499/ISB. set the Channel switch to obtain
a LSB signal (see front-panel frequency chart).
(16) On the ARUI0A,
{a) Set the Line,/Signal switch to LINL.

(b) Adjust preset Line control to obtain'the required
level of audio ourput as indicated by the front-
panel meter (—10dBm to + 10dBm).

(c) Set the Line/Signal switch to indicate LINE or
SIGNAL level as required.

R499/ISB + RC116/ISB +- ARUI0A
OPERATING INSTRUCTIONS

Preliminaries

(1) On the RC116/ISB, set:
(a) The Standby/On switch to STANDBY.
(b) The Squelch switch to OFF.
(c) The Audio switch to the up position.
(d) The AF Gain control fully counter-clockwise.
(e) The Service switch to ISB.

(f) Fine Tune to mid position.
(2) if fitted, set the external buzzer switch to off.

(3) On the R499/ISB, set:
(a) The Standby/Off/On switch to ON.
(b) The Line/Remote switch to REMOTE.
(c) The RF Gain control to maximum clockwise.

(d) The AF Gain contro! to the red spot.
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(e) The Audio switch to the mid position.
(f) AGC switch to NORMAL.

(g) The preset Squelch control as described in (15)
of R499A.

Operating Instructions

With the controls set as specified, ensure that the
amber Supply lamp lights on the RC116,1SB.

(4) On the RC116/ISB:

(a) Set the Standby/On switch to ON and ensure
that the red On lamp lights.

(b) The AF Gain clockwise and ensure that noise
output is obtained from the loudspeaker.

NOTE: When the swiich is set to ON, the service and
channel motors are energised and the switches in the
R499/1SB are turned to the positions determined by the
settings of the Service and Channel switches in the
RC116/ISB. While the R499/ISB is controlled from the -
RC116,1SB, the setting of the Channel and Service switches
on the receiver do not necessarily correspond with
the settings of the same switches on the RCI116/ISB.
However, once the Local Remote switch on the receiver
is set to LOCAL, the switches automatically re-align.

{5) On the ARUIOA, set the AF Gain to give audible
noise. The noise can be monitored by a 600 ohm
headset inserted in the front-panel socket of the
ARUIOA. )

{6) On the RC116/ISB set the Squelch switch to the
down position.
{7) On the ARUI10A:

(a) Set the front-panel Squelch control fully counter-
clockwise.

(b) With audio noise evident from the ARUI10A,
adjust the Squelch control slowly clockwise until
the audio noise output drops sharply.

(8) On the RC116/ISB, set the Channel switch to obtain
a LSB signal (see front-panel frequency chart).
(a) Ensure that the Channel-In-Use lamp lights.

(b) Resolve the transmitted speech with adjustment
of the Fine Tune control.

(9) On the ARUI0A:

(a) Set the Line/Signal switch to LINE.

(b) Adjust preset Line control to obtain the re-
quired level of audio output as indicated by the
front-panel meter (—10¢Bm to + 10dBm).

(c) Set the Line/Signal level as required.
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(10) On the RCI 16/ISB, set the Channel switch to obtain of the Fine Tune control.

a USB signal (see front-panel frequency chart).
(1) If the R499:1SB is operated from an a.c. mains

(a) Ensure that the green Channel-In-Use lamp ) o0 -
lights. supply, and a d.c. supply is connected. request that
. the a.c. mains supply be temporarily disconnected

(b) Resolve the transmitted speech with adjustment and ensure that the red 24 V supply lamp lights.
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6 CIRCUIT DESCRIPTION OF RECEIVER

RF AMPLIFICATION
Muting

The circuit of the RF amplifier board (P27475) is
shown in Fig. 10.2. The signal from aerial socket SKA
is applied to static leak resistor R1, which is returned to

earth. From R, the signal is applied to the input circuitry
of the receiver via contacts on the aerial mute relay RLA.

The energising voltage for RLA is routed from the
power supply, via external muting link LKC connected
across pins 1 and 2 of PLA. When the mauting of the
receiver is to be controlled externally, the link is discon-
nected and external control lines are connected across
the two pins of PLA. When the aerial mute relay RLA is
energised, the RF signal voltage at R1 is swiiched to the
wiper contact of switch wafer SA10 on Channel switch
SA.

Channel Switching

NOTE: To facilitate the description of channel switching
in the RF amplifier, the Channel switch is referred to by
its relevant ganged RF wafers SA10, SA9, SA8, SA7,
SA6.

AT

The setting of the Channel switch determines the
routeing of the RF signal through the RF amplifier.
There are several switching combinations to which the
Channel switch can be wired. This circuit description is
based on the standard arrangement shown in Fig. 10.2,
in which the first six settings of the switch, route HF
signais and the remaining four settings route MF signals.
3Othf:r combinations are possible as described in Chapter

With RLA energised and SA10 set to any one of the
first six positions, the RF signal is applied to the constant-k
bandstop IF trap pretuned by L1, T1, and L2 to introduce
at least 90dB of rejection of the nominal IF of 1.4 MHz.

If an MF channel is selected, the RF signals are not
switched to the 1F trap. but instead are routed through
SA10 to MF filters shown in Fig. 6.1. The MF filter is an
optional extra and comprises two separate bandpass
filters mounted on the same board. Each filter consists of
two constant-k bandpass sections terminated by a
constant-k lowpass section. One complete filter covers a
range of 255 kHz to 365 kHz, and the other filter covers
a range of 365 kHz to 525 kHz. Two separate filters are
necessary to prevent spurious responses to inputs at
twice the wanted channel frequency.
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FIG. 6.1 MF FILTER

HF Filter Sets

The total HF coverage is 1.5 MHz to 30 MHz and
this range is covered by seven different HF filter sets,
colour coded for frequency reference as indicated in
Table 6.1.
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Table 6.1
Colour code Frequency coverage
, (MH?z)
Black 1.5 to 2.25
Brown 2.25to0 3.6
Orange 3.6 to 5.7
Yellow 5.7 to 9.2
Green 9.2 to 14.2
Bhie 14.2 to 21.2
Violet 21.2 to 30
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Reference to Fig 6.2 shows that each of the seven
HF filter sets is of the same basic configuration, except
for a series capacitor C2 used for four of the sets. Each
filter unit contains three separate tuned circuits as
follows:

(a) A simple parallel tuned circuit L.I and CI. This is the
Ist HF selectivity filter connected from the signal
line and chassis, and between the aerial and signal
attenuator X1. The circuit is tuned for peak response
at the signal frequency.

(b) A parallel resonator L2 and C3 (and series capacitor
C2 as required), in series with the output of the RF
amplifier. The circuit acts as an image frequency
trap. The effective series reactance at signal frequency
is tuned out by a capacitor in series with the resonator.
At the higher frequencies in the HF range, fractional
separation between signal and image is small;
accordingly, series resonance is critical and a trimmer

62

capacitor is provided. At lower frequencies in the

HF range, a fixed series capacitor suffices.

(c) A simple parallel tuned circuit, L3 and C4. This is
the 2nd HF selectivity filter connected between signal
line and chassis, and between the RF amplifier and
the mixer. The circuit is tuned for peak response at
the signal frequency.

Although nominally single-frequency, each filter has
finite bandwidth. Over a band of +1% of nominal
frequency, there is no significant attenuation; one filter
set can, in fact, serve for any number of channels pro-
vided the frequency separation is small.

One complete channel set of filters is mounted on a
small plug-in assembly which plugs into the RF amplifier
printed circuit board. All of the seven possible filter sets
are carried on identical boards. Any set will plug into
any of the six locations provided on the parent board.
Accordingly, at any instant, a maximum of six filter sets
can be in position.
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HF Filter Set Selection

Fig 6.3 shows how an HF filter set and its associated
switching are connected in circuit. This diagram also
includes the impedance at various points in the filter
chain.

Each filter in an HF set is selected as required by
wafers SA9, SA8, SA7 and SA6. The incoming signal is
routed by SA10 to zither one of the MF filters or the HF
signal line which passes through the IF rejection trap
and then to wafer SA9. For MF channels, SA9 connects
the output of the selected MF filter to the attenuater
input line of the RF ampiifier. Although the HF signal
line and the IF trap are still connected to the amplifier

# C2 MAY BE VARIABLE
OR MAY BE OMITTED

.
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3-20 son i i spn
sas | ez ) ; SAT
1
: C3 :
| VPR Sy 4
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A1

T4 15
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input line on MF channels, they have no adverse effect.

The output of the RF amplifier is switched by SAS8
to the image trap circuit of an HF filter set, or directly
to SA7 when an MF channel is in operation (this con-
nection is not shown on Fig 6.3). SA7 accepts output
either from an HF filter-set image-trap or directly from
SA8 and switches it via impedance matching transformer
T6 to SA6. The output of the RF amplifier when operat-
ing on an MF channel is not filtered. Note also that SA8
and SAT7 select the two ends of each HF image trap, and
have no true function on MF. On each MF position of
SA6, a fixed capacitor C11 (not shown on Fig 6.3) is
connected in parallel with the secondary of T6 and the
primary of T7.

st WF. SELECTIVITY

2nd HF. SELECTIVITY

FIG. 6.3 HF FILTER SET SWITCHING

Protection of the RF Amplifier

The output of the 1st RF selectivity filter is trans-
formed to approximately 200 ohm by wideband trans-
former T3 and fed via FSI into attenuator X1. During
large signal conditions, the RF amplifier is protected
against overload voltage levels by the local ‘front-end’
AGC system. Should overload conditions become
excessively severe, the signal frequency current drawn by
attenuator X1 can become sufficient to rupture FSI
before either the attenuator or the RF amplifier are
damaged.

RF Amplifier

The unbalanced output voltage of the attenuator
has an impedance of 200 ohm and is transformed by
wideband transformer T4 to a push-pull voltage at 12.5
ohm +12.5 ohm impedance balanced about +3V. This
voltage is derived from the potential divider R3 and R4
to which the secondary centre tap of T4 is returned. The
first stage of the RF amplifier contains transistors VT1
and VT2 operating in class A push-pull.

Local series and shunt negative feedback is abplied
to each transister. For transistor VTI, series negative
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feedback is introduced by the un-bypassed emitter
resistor R9; shunt negative feedback is introduced by R5
and d.c. blocked by C4. Feedback for transistor VT2 is
introduced by an identical arrangement of R11, R7 and
C5. Bias stabilising resistors R10 and R12 are decoupled
by C7 and C8, respectively. At frequencies in the region
of 30 MHz, gain is increased slightly by C6. The combined
feedback.arrangement maintains a constant input impe-
dance over the RF signal range, defines the gain and
linearises the transfer function.

The amplified push-pull output signal of the first
stage is directly connected to the bases of transistors
VT3 and VT4 which also operate under class A bias
conditions in the second push-pull stage. Local series and
shunt negative feedback is applied similarly to that in the
first stage. Un-bypassed resistors R15 and R16 introduce
series emitter feedback ; shunt feedback from the collector
circuits is introduced by R17, R18 and R19, R20. Bias
stabilising resistors R13 and R14 are decoupled by C9
to the virtual earth which exists at this point in the class
A push-pull stage. Overall feedback over the two push-
pull stages is effected by returning the emitter of VT3 and
the emitter of VT4 to the shunt feedback networks of
VT1 and VT2, respectively.
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The output from the second push-pull stage is
matched by transformer T5 and switched by SA8 to the
image frequency trap. The d.c. supply to the primary
centre tap of TS5 is applied via R21. If the RF amplifier is
overdriven, R21 introduces symmetrical peak clipping
and reduces the effect of overdrive at the mixer.

Local AGC
There is an independent front-end AGC loop
operating around the RF amplifier only, which controls

V

ATTENUATOR

FRONT-END AGC CONTROL

MAIN  AGC LOOP CONTROL

very large signals falling within the RF passband, but
outside the IF passband and which therefore do not
operate the main AGC system.

Such signals, if not controlled, would cause the RF
amplifier or mixer to overload, and this in turn would
result in loss of service of wanted signals. The RF
attenuation also affects the wanted signal, so the front-end
AGC loop is arranged to come into action not only for
out-of-band signals, but for large wanted signals which
otherwise would cause intermodulation, cross-modulation

. and blocking.

¥R

FIG. 6.4 AGC SYSTEM

Transistors VTS5, 6, 7 and 8 form a d.c. coupled
wideband AGC amplifier.

The amplified RF output signal at the secondary of
TS5 is applied to the base of a detector transistor VT8, via
buffer resistor R37. The purpose of this resistor is to
prevent peak clipping of the RF signal. The emitter is at
a positive potential determined by R33 and R34. This
bias ‘arrangement determines the threshold level of
operation of the local AGC.

During quiescent apd low signal conditions, transis-

tor VT8 is non-conducting, but as soon as the output

-level of the RF amplifier rises above the local AGC

. threshold voltage, VT8 conducts. The rectified output of

VT8 consists of RF pulses (rectified signals) which are

amplified by VT7 and smoothed by capacitor C13 in the
collector circuit.
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Immediately the local AGC becomes active, a d.c.
signal from the collector of VT7 is fed back into the main
AGC system to shorten the decay time-constant of the
main AGC. In this way, the receiver is prevented from
being subjected to considerable ‘blanking off” perlods as
a result of transient high level signals.

The voltage developed across C13 and R29 is applied
to the base of VT6 via R28 and MR3. Resistor R28
limits the current drawn from C13. The main AGC loop
is also applied to the base of VT6 via isolating diode MR2.
Diodes MR2 and MR3 isolate the main AGC from the
local AGC to prevent interaction between the two systems.
The potential divider R24, R25 provides AGC delay bias
at VTé.

D.C. voltages at the collector of VT6 are applied
directly to the base of VTS5 which acts as a driver for
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attenuator X1. Emitter current is limited by R23, and
drive current by R22. Diode MR1 prevents accumulation
of reverse charge on Cl12 by rectification of very large
input signals.

CHANNEL OSCILLATOR
Introduction

The circuitry of the channel oscillator is mounted
on two printed circuit boards P27472 and P27472, as
shown in Fig 10.2.

Basic Oscillator

The basic oscillator VT9, is a modified Colpitts
circuit with base-emitter feedback, and is mounted on
board P27472. This board and up to a maximum of 10
crystals are housed in a temperature controlled oven.
Base bias stabilisation for VT9 is previded by R38 and
R39. The base is returned to the R38/R39 junction via a
stabilizing and limiting resistor R40. The output of the
oscillator is fed through a buffer stage VT10, to a multi-
plier and amplifier. :

The channel crystal is switched into the base circuit
of VT9 by wafer SA4 of the front-panel Channel switch.
The frequency is approximately 1.4 MHz higher than the
signal. The exact frequency difference depends upon the
service mode of the receiver and the IF filter fitted. Full
details of the channel oscillator frequency and service
modes are tabulated in Table 3.2 of Chapter 3. Connected
in series with each crystal is a trimmer capacitor for
precise trimming of the crystal frequency. At any switch
position, unselected crystals are shorted directly to chassis
by an earthing ring on the switch.

For the signal frequency range, 255 kHz to 30 MHz,
the channel oscillator must cover a frequency range of
1.655 MHz to 31.4 MHz. However, the practical fre-
quency limit for fundamental mode crystals is below
20 MHz. Accordingly, for oscillator frequencies of
16 MHz and above, a fundamental mode crystal of half
the operating frequency is used and the output of the
oscillator switched to a frequency doubler on board
P27471.

Multiplier and Amplifier

The output from the buffer stage on board P27472
is fed to a full-wave doubler network comprising trans-
former T8, diodes MR4 and MRS and choke L6. After
doubling, the output from the network is applied to 2F,
which is one of three distribution terminals used for
making wiring connections to contacts on wafer SAS
of the Channel switch. Of the two other distrii ition
terminals, S, is used as a parking pin for unused channel
leads, and F,, fed via buffer resister R44 direct from the
oscillator, is used as a distribution point for fundamental
crystal frequencies.

The connections to the wafer of SAS thus determine
whether the oscillator frequency is a direct fundamental
crystal frequency or a doubled fundamental. The fre-
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quency selected by the wiper is capacitively coupled to
the two-stage direct-coupled mixer-driver amplifier con-
taining transistors VT1! and VTI2. Overall negative
feedback and bias for VT11 is provided by R50 and R46.
The output of the amplifier is matched by T9 to the
mixer.

MIXER AND IF FILTERS
Mixer

The circuitry of the mixer is enclosed in a screening
can which is mounted on the chassis of the receiver. Two
inputs are routed by coaxial lines to the mixer, one from
the secondary of T9 on the channel oscillator board and
one from the secondary of T7 on the RF amplifier board.

Frequency changing is effected by a modified ring
modulator: oscillator drive is applied via T10, and the RF
input via T11. The four diodes, MR6, MR7, MR8 and
MRY are matched and encapsulated so that balance
adjustments are not necessary. The output from the
modulator is connected to SKC mounted on the screening
assembly.

IF Filters

The IF output from the mixer is connected via PLC
to the bandpass filter FL2 and to the wiper of wafer SB8.
This wafer in conjunction with wafer SB7, routes the IF
output signal from the mixer through an IF filter. It is
the characteristics of the filter switched into circuit which
basically determine the selectivity of the IF amplifier.
Full details of the different types of IF filter including
their bandwidth and the channel oscillator and reinsertion
oscillator frequencies at which they are used, are given
in Table 3.2 in Chapter 3.

The switch has five positions, identified on the front-
panel as:— .

ISB, AM, CW, S§SB, TEST.

In the TEST position, a signal from the reinsertion oscil-
lator is used for testing the succeeding circuits of the
receiver as explained later in this Chapter. Connections
associated with the ISB function are determined by the
application of the receiver. If the receiver is used with
the ARUIOA ISB Adaptor, the IF output from the mixer
is applied to a hybrid splitter identified on Fig. 10.3 as
X2. Of the two outputs derived from the splitter, one is
fed through an upper sideband filter via SB7 to the IF
amplifier and audio board, and the other output is
routed via SKD—the ISB OUT socket on the rear of the
receiver—to the ISB Adaptor.

NOTE: During frequency conversion at the mixer,
sidebands are reversed. Thus for reception of USB signal
frequencies, a filter which accepts the LSB of the IF
signal is fitted.

If the receiver is the standard version, the hybrid
splitter is not fitted.

The three remaining settings AM, CW, and SSB can
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be used to switch these filters into circuit. Of the three
filter locations on the chassis, two locations accept any
two of the five filters A, B, D, G, H detailed in Table 3.1
Chapter 3. The third location accepts a CW filter only.

IF AMPLIFIER BOARD
Introduction

The circuitry of the IF amplifier board (P27470) is
shown in Fig 10.3 and a simplified block diagram showing
signal flow and control loops is given in Fig. 10.4. On
the block diagram, signal flow is emphasised in heavy
lines, and control loops are distinguished by thin lines.

Brief Overall Description

The input to the IF amplifier is fed from the wiper
of SB7, one of the wafers on the five-position front-panel
Service switch. In positions 1 to 4 inclusive, the input is
a received signal, but in position 5, TEST, a low level
signal is applied from the insertion oscillator. This signal
is used to test the IF stages of the receiver. When the
receiver is working correctly, application of the test
signal produces a d.c. level on the front-panel meter.

As shown in Fig. 10.4, the IF input signal passes
through a four-stage wideband amplifier, VT13 to VT16
inclusive, to a tuned amplifier stage containing VT17. A
double tuned circuit, driven by VT17, limits the noise
bandwidth of the otherwise untuned IF section. In CW
mode, crystal filter XL11 is switched into circuit to further
reduce the noise bandwidth.

The gain of VT17 is set by the Service switch to the
optimum value for the selected mode of operation.
Amplifiers VT14, VT15 and VT16 are gain-controlled by
AGC diode attenuator networks.

Output transistor VT18 drives three circuits.

(1) Buffer stage VT19 which feeds the rear panel con-
nector IF OUT.

(2) Detector stzges.
(3) Peak level AGC detector.

The IF output to the detectors is connected by the
front-panel Service switch, to the detector appropriate to
the mode of the signal. After detection, the demodulated
signal is amplified by a two-stage audio pre-amplifier and
then applied to two independent gain controls—the
front-panel AF Gain control and a preset contrel which
determines the output audio level at the front-panel
loudspeaker and line sockets, respectively.

The peak level AGC detector is biased off to provide
delayed AGC. The rectified output is applied to switch-
selected attack and decay time-constant circuits which
provide optimum AGC attack and decay times for the
different service modes. Transistor VT27 is connected
across the AGC time-constant circuitry and is controlled
by an output from the font-end AGC system in the RF
amplifier. The function of the transistor is to shorten the
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decay time of the main AGC system when the indepen-
dent front-end system operates. The output from the
front-end AGC is also applied to pin 19 of SKF (AGC to
ISB) to operate a similar circuit in the ARUIOA ISB
Adaptor, if fitted.

An additional manual override on the AGC system
is effected when two control settings are used simul-
taneously. These two controls and their settings are as
foliows:

(1) The front-panel AGC switch set to OFF.

(2) The front-panel RF Gain control set to any setting
except maximum.

The override consists of a closed switch on the RF
Gain control which shorts out the AGC time-constant
circuit via the OFF contacts of the AGC switch.

The output from the AGC time-constant circuitry
and the voltage corresponding to the setting of the RF
Gain control, is applied to a compound emitter-follower
stage (AGC buffer) which effects impedance matching
between the AGC time-constant circuitry and the AGC
attenuators. Whichever is the greater of the two applied
voltages, assumes control, and the other voltage is
ineffective. Outputs from the compound emitter-follower
are fed as follows:

(1) A voltage which can be displayed on the front-panel
S meter when the front-panel meter switch is set to
SIGNAL.

(2) A control voltage to the front-end AGC system.

(3) The AGC voltage applied to the AGC attenuators
which control transistors VT14, VT15 and VT16 in
the IF amplifier.

(4) A voltage applied to the squelch system.

If the following circuit conditions exist in the
squelch system, a voltage from the squelch circuit is
applied to the audio pre-amplifier and reduces the output
by approximately 30dB. '

(1) The front-panel RF Gain control is at the maximum

setting.

(2) The AGC voltage is below a level determined by a
preset control in the squelch circuit.

(3) An earth is not applied to TSA22 from the remote
control system (if fitted).

When the AGC voltage rises above the preset
squelch level-—and conditions (1) and (3) are not imposed
—the mute is removed from the pre-amplifier..

Detailed Description
IF AMPLIFICATION

The filtered input signal obtained from the wiper of
SB7 is capacitively coupled to the first stage of IF
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amphﬁcatlon containing VT13; this transistor is a low
noise type. Shunt negative feedback is applied in the
stage via C34, R34, and series feedback by the un-
bypassed emitter resistor R38.

The output from the collector of VTl 3 is matched to
VT14 by transformer T13. Damping resistor R61, across
the secondary of TI13 prevents ringing which may
otherwise be caused by transient high-level signals. When
VTl14is subjected to AGC, the base circuit is shunted by a

diode attenuator retwork in the AGC system described

in detail later..

From the collector of VT14, the amplified signal is
directly coupled to the base of VT1i5.

The output of VTS5 is applied via C42 and C44 to
the base of VTI6.

From VTI16 the signal is directly connected to the
base of transistor VT17. Automatic gain control is not
applied to this transistor. In the emitter circuit of VT17,
three resistors R79, R80 and R81 are connected in series.
Switch wafer SB6 of the front-panel Service switch, in
conjunction with C51, is used to decouple R8! or, R80
in series with R81, to earth. At any setting of the switch,
the emitter resistors not decoupled, determine the amount
of series emitter feedback and hence the gain of the
transistor. This arrangement sets the overall IF gain to the
optimum for the service selected.

The collector of VT17 is impedance matched by
transformer T 14 to a simple coupled-pair filter comprising
the secondary of T4 tuned by C49 and auto-transformer
T15 tuned by C53. For all service modes except CW,
capacitor C52 is switched into circuit by wafer SB5a.
With C52 in circuit, the two tuned circuits are slightly
over-coupled. In the CW position of the switch, capacitor
C52 is disconnected from circuit and a neutralizing
trimmer capacitor €50, and crystal XL11 are switched
in to provide the coupling. On all settings except CW,
wafer SB5b is used to short-circuit XL11. At any setting
of the Service switch, the network switched into circuit
limits the noise bandwidth of the otherwise aperiodic lF
amplifier, to a suitable value.

The output from T15 is capacitively coupled via C54,
to the base of transistor VTI8 in the output stage. The
collector circuit of the transistor contains wideband
transformer T16 whose primary winding is damped by
resistor R88. Two bias chains are used in this stage.
Resistors R85, R8¢, R83 and R84—-decoupled at the
junction of R86 and R83 by C55—provide bias levdls for
limiter diodes MR 11 and MR12 connected in the collector
circuit, to limit the collector output. The decoupled point
in the chain is also used as the return for a threshold bi. s
network in the peak level AGC detector circuit. The other
chain, fed from the decoupled point of the first chain,
comprises R82 and R87 which provide base bias for
VT18. Emitter feedback in introduced by R89.
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Three outputs are routed from the stage as follows:

(1) An output from the collector to the AGC system
(described later).

(2) An output from the emitter to buffer amplifier VT19.
An output from the emitter of VT19 is routed to
SKE, the IF OUT socket on the rear of the receiver.

(3) An output from the secondary of wideband trans-
former Ti6 is applied to the wiper of wafer SB3a
which connects the signal to whichever type of
detector is required for the mode of reception.

DETECTION
Two types of detectors are used:
(a) Diode detector, MRI3, loaded by R94.

(b) Product detector comprising diodes MR 14, MRI5
and resistors R96 and R97. The product detector is

fed from the insertion oscillator on printed circuit
board P27473.

The input and output levels of the detectors are
adjusted by the Service switch to obtain substantially the
same audio levels with different modes of modulaiion.

At each setting of the five-position Service switch,
the IF signal connected to the wiper of SB3a is switched
to a detector circuit as follows:

(1) ISB
The signal is switched to the product detector MR 14,
MRI15, and the audio output is attenuated by R98
and RI107.

(2) AM
The signal is switched to the diode detector MR13.

(3) CW
The signal is switched via resistor R95 to the product

detector, and the audio output is attenuated by R98
and R107.

(4) SSB
The signal is switched to the product detector, and
the audio output is attenuated by R98 and R107.

(5) TEST
The test signal is disconnected from the detector
system. All demodulated outputs are routed through
wafer SB3b to the audio pre-amplifier.

AUDIO PRE-AMPLIFIER

The audio input routed from the wiper of SB3b is
applied to a low-pass filter for removal of RF, and then
fed to a two-stage direct-coupled amplifier containing
transistors VT20 and VT21. Provision is also made to
connect and amplify external sidetone: the sidetone signal
can be connected to pin 12 of SKF whence it is routed via
an attenuator network, R102, R10l and R100, to the base
input circuit of VT20.
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Transistor VT21 operates as an emitter-follower.
The emitter load consists of the front-panel AF Gain
control R186 in series with R195, both of which are in
parallel with preset gain control R185. The slider of each
potentiometer is connected to different amplifiers. The
emitter of VT2l is also connected to the squelch circuit.
The operation of the squelch circuit and the function of
R108 and C64 connected between emitter and base of
VT21, are described later.

LINE AMPLIFIER

The voltage at the slider of RI185 is capacitively
coupled to the base of emitter-follower VT32. Trans-
former T19 in the emitter circuit is designed to feed the
line output signa! into a 600 ohm line: maximum line
output power is 10mW. The line audio signal is monitored
on the front-panel meter ME1 when the front-panel toggle
switch is set to LINE. The meter has an almost logarithmic
characteristic produced by a diode-resistor network
connected between the secondary of T19 and MEIL. The
line audio is rectified to a near average value by MR29,
R156 and C87. The resultant d.c. level is applied to the
diode resistor network which functions as follows.
At a standard low level of OdBm, MR30 does not
conduct, R157 being adjusted for a meter indication of
OdBm. At a standard high level of +10dBm, MR30
conducts and R158 is adjusted for a meter indication of
+ 10dBm.

LOUDSPEAKER OUTPUT

The voltage at the slider of R186 is capacitively
coupled to a conventional AF amplifier containing
transistor VT22 which is transformer coupled to a push-
pull output stage biased to operate in class AB. Transistors
VT23 and VT24 in the output stage are matched to the
load by transformer T18. This transformer has two
secondary windings, one to match into a 3 ohm circuit,
and the other into a 600 ohm circuit.

The output power of the 3 ohm winding is applied as

follows:

(a) 10 mW to the front-panel headset socket JKA.

(b) 10 mW to the front-panel headset socket JKB
(This socket is not fitted to the receiver when the
BFO facility is incorporated).

(c) 0.5W to the front-panel loudspeaker.
(d) 1.5W to the external 3 ochm loudspeaker.

The front-panel loudspeaker switch controls the
internal loudspeaker and, if necessary, can be arranged
to control the external loudspeaker by removal of link
LKA. When the ARUI0A ISB Adaptor is used with the
receiver, the front-panel switch can be wired as a change-
over switch to monitor either sideband signal For thi.
facility, link LKA is removed and the ISB audio is
connected to pins 14 and 24 of SKF. In the ON position
of the front-panel switch, the sideband audio from the
receiver is connected to the internal and external loud-
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speakers. In the OFF position, sideband audio from the
ISB adaptor is connected to the loudspeakers. In the
centre position, the loudspeaker is disconnected (see table
in Chapter 5)

The 600 ohm winding of T18 has an output power
rating of 1.25W and is intended to drive external loads
connected to the receiver via long lines.

AGC SYSTEM

The input to the AGC system is applied from the
collector of VT18 to the peak level detector comprising
the compound emitter-follower configuration of VT28
and VT29. The peak level detector does not operate until
the AGC threshold voltage is exceeded; this threshold
voltage is established by the bias network of R142 and
R143 to which the emitter of VT28 is returned. The bias
network is fed from the decoupled point of the bias chain
in the IF stage containing VT18. Thus, because the base
of VT29 is connected directly to the collector of VT18,
the compound emitter-follower cannot conduct unless
the output from the collector of VTI8 exceeds the bias
level.

Whenever the collector potential of VTI18 exceeds
the AGC threshold bias voltage, the peak level detector
conducts and a charging current proportional to the
signal levebis fed to the time-constant circuits which deter-
mine the attack and decay times. Subsequent operation
of the AGC system is such that the pesak-envelope level
of the signal is maintained constant. .

AGG Time-Constant Circuits

Three capacitors are mainly associated with the
time-constant circuits: C79, C80 and C81. Capacitor C79
1s the AGC attack-time capacitor, whilst C80 and C81
are the decay-time capacitors.

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

NORMAL—for normal operating conditions
FAST —for conditions of rapid fading

OFF —switches the AGC off (assuming the
RF Gain control is not at its
maximum gain setting)

Further details of this switch are contained in the
following circuit description.

On AM operation (assume the AGC switch is set
to NORMAL), a short circuit is connected across R139
by SB4a contacts, and resistors R140 and R14] are
switched into circuit by SB4Lt contacts. The charging
current to the two time-constant capacitors (ignoring
R138) flows via R140. Note that C81] is short circuited
by the AGC switch. This circuit arrangement provides
the relatively slow attack-time (R140 action) and fast
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decay-time (R141 action) necessary for AM operation.
On all other modes of opzration R140 is short-circuited
to decrease the attack-time, whilst R141 is disconnected
to increase the decay-time.

The receiver cannot be blocked by the action of
isolated interference pulses charging the AGC capacitors.
This is because random transients do not last long enough
to charge C80, and although they will charge C79 this
charge will decay rapidly.

The discharge of the AGC time-constant circuits is
also controlied by transistor VT27, which is connected
across resistor R135. 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 R135 and the decay-
time is considerably decreased.

When the AGC switch is set to FAST, the short
circuit is removed from C81 which is connected in series
with C80 to reduce the total capacitance, and hence the
decay-time. This facility is useful in conditions of rapid
fading.

The AGC switch completes the earth circuit for SEa
(switch ganged to the RF Gain control) when it is set to
OFF. The AGC system is then switched off if:—

(a) The RF Gain control is not set to maximum.

(b) The Service switch is set to any mode of operation
except AM.

Note that a second switch SEDb, is ganged to the RF
Gain control and operates the squelch system (described
later).

Manual Control of AGC

The RF Gain control R179, is part of a resistor
neiwork fed from the 20V line. Thermistor THI in the
network, provides a degree of thermal compensation.
The voltage developed across R179 is tapped off by the
slider and applied, via diode MR25, 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
MR26. Of the two voltages, the one which has the highest
amplitude, controls the transistor.

A connection is taken to TSA-30 for desensitising,
and to SKF-20 for external r.f. gain control; these facilities
are described in Chapter 7 and the handbook for the
ARUIOA respectively.

AGC Attenuators

Transistors VT26 and VT25 form a compound
emitter-follower which provides an impedance match
between the AGC time-constant circuitry and the AGC
attenuators. Output circuits are fed from the compound
emitter-follower as described below.
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The AGC voltage is applied progressively to the
attenuators in the following order:

(i) 4th IF stage attenuator
(i1) front end attenuator
(ii1) 2nd IF stage attenuator
(iv) 3rd 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 MR24a and MR24b, and a
lowpass filter comprising LS and C75, to the attenatuor
in the 4th IF stage. A delay voltage, determined by the
R125/R 128 potential divider, is applied to the attenuator
diodes MR20, MR21. When the AGC voltage rises to a
sufficient level, these diodes will conduct to shunt the
signal at VT16 base. The maximum voltage across the
attenuator diodes is limited by diodes MR23ab.

As the AGC voltage rises further it is applied to the
front-end attenuator via line B (see section headed
LOCAL AGC). :

A further increase in AGC voltage overcomes the
delay introduced by MR22 and causes attenuator diodes
MR16 and MR17 to conduct via R123, and consequently
shunt VT14 base circuit. Delay bias for these two diodes
is applied at the R122/R121 junction.

Finally MR18ab and 19ab conduct to shunt the
signal at VT15 base. Note that the delay bias on these
diodes is the same as on MR16/17, but because there are
four in series a-higher AGC voltage is required to cause
them to conduct.

Resistors R120 and R124 ensure a smooth AGC
action over the full dynamic range.

AGC Out
AGC output if required, is available at pin 10 of SKF.

Signal Level Indication

AGC output is routed from the junction of Ri31 and
C77 via the front-panel Line/Signal switch to the front-
panel meter MEIL. With the switch set to SIGNAL, the
deflection of the meter represents the level of the AGC
voltage, and hence the signal strength.

SQUELCH SYSTEM

The squelch circuits control relay RLB/2, which
when energised causes the audio output of the receiver to
be demuted by approximately 30 dB.

AGC voltage at the emitter of VT25 is applied to
VT30 base to control this transistor. The squelch circuit
comes into operation before the AGC system because it
is not subjected to the delay imposed by diodes MR24ab.
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Transistor VT30 will not conduct unti! the potential
at its base is higher than the potential at the emitter, this
being set by the Squelch control R184.

When VT30 is not conducting (receiver squelched)
a positive potential is applied to VT3] base and this
transistor is also cut ofl. Note that SEb contracts are open
during squelch operation (RF Gain maximum clockwise);
the reason for incorporating these contacts is explained
later. In the collector circuit of VT31 is the squelch control
relay RLB/2; diode MR27 is a back—e.m.f. protection
diode. When VT3l is non-conducting RLB/2-is not
energised and contacts RLBI are consequently open to
allow a positive potential to be fed, via MR28, to VT2I
emitter to cut off the transistor. Capacitor C64 and
resistor R108 form a by-pass circuit for VT21 so that even
when the transistor is cut off a small signal is passed on to
- the a.f. output stage to give a very low audio output when
the receiver is squelched. Note that a second pair of relay
contacts, RLB2, are employed; their function will be
explained later.

When the signal level, and consequently the AGC
level, rises sufficiently to overcome the delay imposed by
the Squelch control setting, VT30 will conduct, and so
will VT3] to energise RLB/2. Contacts RLBI close to
remove the bias from VT21, and full audio output is
obtained. Diode MR28 prevents the emitter of VT21 from
being shorted to the negative line when RLBI contacts
close.

As mentioned previously the RF Gain must be set
to maximum for squelch operation. Contacts SEa and b,
which really form the Squelch On/Off switch, open under
this condition. The purposes of these contacts is as
follows:—

SEa—These contacts open to override the AGC
switch. Thus if the AGC switch is set to
OFF, thereby short-circuiting the AGC line,
the opening of these contacts ensures that
AGC voltage is available for un-squelching
purposes.

SEb—These contacts ensure that the receiver is
automatically un-squelched when the RF
Gain control is rotated from its maximum
position. They also ensure that a wanted
signal is not lost if the RF Gain is in-
advertantly rotated when the receiver is
squelched and the AGC switch is set to OFF.
When SEb closes, a bias voltage is applied
to VT3I causing it to conduct. When this
happens RLB/2 is energised and the rec iver
is un-squelched. These contacts also control
a similar circuit in the ARUI0A, via pin 2]
of SKF.

When a remote contrcl system is fitted, relay
contacts RLB2 complete the circuit for the Channel-in-
Use indicator on the control unit via TSA-27. This line is
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also extended to pin 3 of SKF so that advantage can be
taken of this facility even if a remote control unit is not
employed.

A connection is taken from the remote control unit
to TSA-22; a Squelch On/Off switch in the control unit
effectively earths this point to un-squelch the receiver if
required (see Chapter 7).

RE-INSERTION OSCILLATOR BOARD AND BFO
Introduction

) " The circuit of the reinsertion oscillator board P27473
is shown in Fig. 10.3. Two crystal frequencies are provided
so that USB and LSB can be obtained from any one SSB
filter.

Facilities

Assume that the R499A is fitted with the standard
USB filter A. The response of the filter is shown in Fig. 6.5
and it will be noted that the response is symmetrical. If
reception of an USB RF input signal of 10 MHz nominal
frequency, modulated by audio frequencies within the
range 250 Hz to 3000 Hzg, is required. the frequency of the
local oscillator crystal must be chosen so that the wanted

sideband of the signal falls within the response of the
filter.

The local oscillator is always set to operate at a
frequency above the RF signal, and therefore the local
oscillator (1.LO) and IF are related. for this example,
as follows:—

LO—10 MHz=IF
LO— (10 MHz+ 250 Hz)=1F-250 Hz
LO—(10 MHz+ 3000 Hz)=1F-3000 Hz

For filter A to conform with this result and for the
accepted sideband to be below the nominal IF, a local
oscillator crystal which produces an IF of 1.4 MHz must
be used. To demodulate the 1.4 MHz IF, the reinsertion
osciilator must be fitted with a 1.4 MHz crystal.

Thus, the foregoing example establishes the circuit
frequencies for reception of an USB signal at a nominal
frequency of 10 MHz. Now suppose that reception of a
LSB input signal of 10 MHz nominal frequency modu-
lated by the same audio frequencies is required: the
position of the sidebands relative to the nominal IF are
derived similarly as follows:—

LO-— (10 MHz—250 Hz)=IF +250 Hz.
LO—(10 MHz—3000 Hz)=IF + 3000 Hz.

For filter A to conform with this result and for the
accepted sidebands to be above the nominal IF, a local
oscillator crystal which produces an IF of 1.396750 MHz
must be used. The reinsertion oscillator must be fitted
with a 1.396750 MHz crystal. Thus by use of suitable
local oscillator crystals, the same SSB filter can be used
for reception of either the USB or LSB of the signal.
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There are other conditions in which different IF and
reinsertion oscillator frequencies will give more than one
service from a filter. These are shown in Table 3.2
Chapter 3. In general, selection of the required crystal
. frequencies is based on the same principle:

(1) Select the local oscillator frequency to convert the
RF signal so that it ‘sits’ in the passband of an IF
filter.

(2) Select the reinsertion oscillator frequency so that the
signal can be demodulated. ) .

-~ JOOOMHWz

It is also possible to arrange the switching of the
receiver so that either the upper or lower sideband of the
same nominal radio frequency can be selected. This is
effected by allocating two separate channel positions for
one signal frequency, and fitting the required local
oscillator and reinsertion oscillator crystals. Alternatively,
a second SSB filter which is a mirror image of the first,
can be fitted. With this method, either sideband can be
selected but only one local oscillator and one reinsertion
oscillator crystal are needed.
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Fig. 6.5 response (idealised) of SSB filter A

Circuit Details

REINSERTION OSCILLATOR

The reinsertion oscillator comprises a modified
Colpitts oscillator VT33, and buffer amplifier VT34.
The frequency of the oscillator is determined primarily
by one of two crystals XL12 or XL13, switched into
circuit by wafers SA2 and SA3. Both wafers are part of
the Channel switch and are pre-wired to select XLi2 or
XL13 (or neither) as required by the selected channel.

Both XL12 and XL13 are housed in a thermostati-
cally controlled oven, the heater element of which is
energised from 24V a.c. or d.c. as described later in this
Chapter. The output of each crystal is connected to two
sets of terminals I to 10. One set of terminals is associated
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with the 10 stator contacts of SA2, and the other set with
the 10 stator contacts of SA3. The crystal switched into
circuit at any position of the Channel switch is determined
by wiring links soldered from the stator contacts to the
respective terminals.

Fine tuniag of the oscillator is effected by a voltage
applied to varactor diodes MR31 and MR32. This
voltage is derived from either the front-panel Fine Tune
control R163, or a voltage applied externally to TSA18
from the rembote control system, if installed. If the remote
control voltage is to be used, switch SHb (one pole of the
front-panel Local/Remote switch), is set to REMOTE

»and link LKB removed. When the remote control system

" is not installed, the Local/Remote switch is not fitted and

R163 is connected permanently in circuit via LKB.
MR38 ensures linear operation of R163.
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The output of the reinsertion oscillator is routed
from the centre-tapped secondary of T20, balanced about
chassis, to the product detector on the 1F amplifier board.

BFO

The BFO is mounted on printed circuit board P27474,
and its circuit is a conventional Colpitts oscillator, as
shown in Fig. 6.6. Tuning is effected by CI, the motor
shaft of which is connected to a contrel knob fitted in
place of the right-hand headset socket on the front-panel
of the receiver.

— %
T
. 1)

Fig. 6.6 BFO circuit

POWER SUPPLY AND STABIL]ZATION
Introduction

Most of the circuitry of the power supply is mounted
on the chassis of the receiver. Stabilization, however, is
effected by circuitry mounted on the stabilizer printed
circuit board P27469 : circuit details are shown in Fig. 10.2.

Input Supplies

The a.c. supply is connected to PLA on the rear of
the receiver. The live and neutral sides of the mains are
protected by fuses FS2 and FS3 respectively, mounted on
the rear of the receiver. From the fuses, the mains input
is applied to SGa and b, the three-position, four-pole
Standby/Off/On front-panel switch. In either ON or
STANDBY, the mains are connected to the primary
windings of transformer T21. The two separate primary
windings can be connected in series or parallel for 100-
125V or 200-250V.

The positive side of the 24V d.c. supply if used, is
connected to pin 6 of the 25-way plug which mates v.ith
SKF.The negative side of the supply is connected topin 16.

Rectification and Circuit Routeing

The secondary winding of T21 is applied to a full-
wave bridge rectifier MR33, and hence to relay RLC, the
contacts of which perform the following functions when
the relay is energised.
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RELAY FUNCTIONS
RLCI and RLC2:—

Connect the secondary voltage of T21 across the
following three circuits:—

(a) Red supply lamp ILP] on front panel znd series
resistor R187.

(b) Thermostatically controlied heater of oven ! in which
the channel oscillator crystal is housed.

(c) Thermostatically controlled heater of oven 2 in which
the reinsertion oscillator crystals are ho=ad.

RLC3:—

Disconnects the positive side of the d.c. supply,
protzcted by fuse FS4, from the wiper of SGe. 1§ the mains
supply fails, or is disconnected, the d.c. supply is auto-
maticzlly switched into circuit, and with SGc set to either
ON or STANDBY, the d.c. voltage is applizd to two
circuits as follows :—

(a) To TSA19. Via this terminal strip and external wiring,
the d.c. voltage is routed to the RC116A, where it
encrgises a front-panel lamp Emergen:y Supply.

(b) To MR37 which functions as a reversz polarity
protection diode. From MR37, the d.c. supply is
fed to:—

(i) Link LKC and then to RLA, the aer’al muting
relay on the RF amplifier board. If external .
muting facilities are required, LKC ‘s removed.
Pin 1 and 2 wiring connections are then extended
via the 25-way plug which mates with SKF to a
suitable rack wiring terminal strip. "he external
aerial mute lines are then connected to this rack
terminal strip.

(ii) The front-panel lamp ILPI and ovens 1 and 2
via RLCI contacts (RLC de-energised).

(iii) The wiper of SGd.

Rectifier MR34 blocks the battery d.c. from relay
RLC. The unstabilized voltage across C95 is applied to
separate circuit paths as follows:—

(1) To the aerial mute relay circuit LKC as already
explained.

(2) Via switch SGd and link LKD if fitted, to the
stabilizer board.

With SGd in the ON position, ‘re unstabilized
voltage is applied to SHa, the front-pansl Local/Remote
switch. When the remote contro! facility is used with the
receiver, link LKD is removed. In th's condition, the
unstabilized voltage is routed to the stabilizer board when
SHa is set to LOCAL. In the REMOTE position of the
switch, the unstabilized voltage is routed to the remote
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control system, via TSA17. When the Standby/On switch
on the control unit is set to ON, an external circuit
(relay contacts on the motor switching unit) is completed
to TSA16 on the receiver. The unstabilized voltage is then
applied, via FS5, to the stabilizer.

With link LKD in position, the routeing of the
unstabilized voltage to the stabilizer board is not a
function of SHa, and the unstabilized voltage is fed via
the fuse FS5, to the stabilizer. The fuse holder for FS5
is mounted on the front-panel and identified as HT 1A.

Stabilization

The circuit of the stabilizer is conventional and is
mounted on board P27469. A series regulator VT37 is
used. The level of the stabilized output voltage is deter-
mined by the setting of preset potentiometer R192 which
in turn, determines the base voltage of error-sensing
amplifier VT36. Zener diode MR35c is the reference
source and maintains the emitter of VT36 at a fixed
potential.

After amplification, the error voltage is applied to
the base of VT35 which in turn controls the base current
and hence the amplification of VT37, thus stabilizing the
output.
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7 CIRCUIT DESCRIPTION OF REMOTE CONTROL SYSTEM RC.116A

BRIEF DESCRIPTION
Introduction
Motor Switching Unit
Control Unit
Medifications to the Standard R499A

DETAILED DESCRIPTION
Introduction
Motor Supply
Motor Blanking Pulses
Local Control
Remote Control
Channel-In-Use Lamps
Buzzer Circuit
Fine Tune
Remote Selection of Frequency and Mode

TABLE >7.1 VOLTAGE-LINE COMBINATIONS
FOR CHANNEL SELECTION

TABLE 7.2 VOLTAGE-LINE COMBINATIONS
FOR SERVICE SELECTION

Audio
Squelch Switch
Emergency Supply
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7 CIRCUIT DESCRIPTION OF REMOTE CONTROL SYSTEM RC.116A

BRIEF DESCRIPTION
Introduction

The remote control system comprises a motor
switching unit bolted to the receiver and a control unit
intended for either free standing or fitting in a 19in rack.
The receiver and motor switching unit are intercon-
nected by terminal block wiring. The motor switching
unit and the control unit are interconnected by an 18-way
cable.

Motor Switching Unit

The motor switching unit contains circuitry and
switch drive motors with associated power supply
components which operate the Channel and Service
switches in the receiver. The unit also serves as an inter-
mediate termination point for interconnecting wiring
from the receiver to the control unit.

The motors are Ledex units energized by conduction
of thyristors. These thyristors receive control signals
(gate voltages) from the Service and Channel switches
on either the control unit or the receiver. When the
receiver is used with the remote control system, the
control knobs on the receiver are physically disconnected
from the main switch shafts, but they remain connected
to auxiliary wafers which route control signals to the
motor switching unit. The motor switching unit also
contains a relay RLA, the operation of which is con-

trolled by the Standby/On switch at the control unit

and the R499 Local/Remote switch. This relay switches
various supply and function lines as explained in the
Detailed Description that follows the Brief Description.

Control Unit

The control unit performs two sets of functions—
control and monitoring—which are determined by the
settings of controls on the receiver. When the receiver
is set to REMOTE by means of an additional Local/
Remote switch, the control functions are as follows:—

(1) ON-STANDBY

The Standby/Off/On switch on the receiver must
be set to ON. At this setting, the receiver is always at
STANDBY or ON as determined by the setting of the
Standby/On switch on the control unit. At these switch
settings, the receiver can never be switched completely
off from the control unit. When the control unit is set
to ON, the switch energizes the relay in the motor switch-
ing unit and connects the power supply to-all parts of
the receiver.

(2) CHANNEL and SERVICE selection

This is achieved by switching the control signals
to the thyristors in the motor switching unit.
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(3) FINE TUNE

This is achieved by a variable direct voltage routed
to varactor diodes in the receiver via a contact on RLA
in the motor switching unit.

(4) SQUELCH ON/OFF

This is achieved by grounding a line which is routed
back to the squelch system in the receiver.

When the receiver is set to LOCAL, all control
functions are disconnected from the control unit.

~The monitoring functions are; audio monitoriﬁg
via a headset socket and loudspeaker terminals, and
operating conditions as indicated by panel lamps.

Modifications to the Standard R499A

When used in conjunction with the remote control
system, the standard R499A is modified as follows:—

(1) The universal coupling mechanisms which couple the
front-panel Channel and Service control knobs to the.
switch wafers are disconnected.

(2) The motor switching unit is bolted to the back plate
of the R499A.

(3) The universal coupling mechanisms are reconnected
so that they couple the motor drive shafts to the back
end of the shafts on the two switches. Except for one
auxiliary wafer on each switch, no direct mechanical
drive then exists between the control knobs and the
switch wafers. The only way in which the settings of the
switches can be controlled from the front-panel knobs is
by energizing the switching motors via the remaining
wafer still mechanically connected.

(4) The front-panel chart is repositioned (alternative
fixing centres are provided) to expose the panel cut-out
for the double-pole, double-throw Local/Remote switch.
The switch is fitted and wired to stand-off terminals
adjacent to the switch. Shorting links LKB and LKD
are removed. This ensures that selection of remote or
local Fine Tune controls and stabilized h.t. ON/OFF is
determined solely by the setting of the Local/Remote
switch fitted to the receiver.

DETAILED DESCRIPTION
Iniroduction

All channel frequencies and service modes are
selected by operation of the switching motors. These
motors are operated by a control signal during either
local or remote control conditions. Before the routeing
of the control signal is considered, the circuitry of the
motors should be first understood. Circuit details are
shown in Fig. 10.5.



Motor Supply

A separate d.c. supply for the switching motors is
produced by full wave rectifier MR1. The a.c. supply for
the rectifier is routed via TSA-20 and 21 from transformer
T21 in the R499A. The d.c. output of MRI is partially
smoothed by C1 and then applied to the motor circuits.
Ledex motor M1 drives the R499 Channel switch, and
Ledex motor M2 drives the R499 Service switch. Each
motor is stepped by a thyristor pulsing circuit. Both
motors are identical, and only M1 is described.

The positive side of the d.c. supply to M1 is applied
to the series circuit comprising the motor windings, a
motor switch contact and thyristor VT and thence to
chassis, which is the negative return of the supply.
Resistor R3 is a non-linear surge-limiting resistor which
shunts the motor windings, and C2 and RS function as an
arc suppression network across the motor switch contact.

The switch contact is coupled to the armature of the
motor and is closed when the motor is at rest and opened
when the motor steps. With the d.c. applied, the motor
and the switch contact constitute a self commutating
system which, subject to the impedance of VTI, steps
continuously until the supply is disconnected. However,
before the motor supply can be effective, a d.c. control
voltage must be applied to the gate of the thyristor.

Without a d.c. control voltage applied to its gate
terminal, the thyristor presents a very high impedance
between anode and cathode, and the motor circuit is
virtually open_ circuit. When a d.c. control voltage is
applied to the gate terminal, the thyristor becomes a low
impedance path and remains so irrespective of the gate
voltage. This low impedance condition exists until the
anode current is interrupted, whereupon the thyristor
reverts to a high impedance condition.

Thus, when a positive d.c. voltage is applied to the
gate terminal, the thyristor becomes low impedance, the
current path for the motor is completed, and the motor
operates. At each stroke, the motor switch contact opens
and interrupts the current through M1. The thyristor then
becomes high impedance, but assuming the gate voltage
remains connected, the thyristor reverts to a low im-
pedance immediately the supply circuit to its anode is
completed by closure of the motor switching contact.
The overall result is that as soon as a gate signal is applied
to VT1, M1 steps and continues to do so until the gate
signal is disconnected.

The gate signal to VTI is routed from either the
control unit or the receiver. The route is determined by
whether the recetver is set for LOCAL or REMOTE
control. '

Motor Blanking Pulses

When the motors operate, they cause RF iransients
which could cause audio noise in the receiver. This is
prevented as follows. Whenever either thyristor gate
circuit is energised i.e. when either motor is running, a

pulse of approximately +24V amplitude is transmitted
through one or both isolating diodes MR3 and MR4 to
the attenuator comprising R9 and R7. The pulse at the
junction of R9 and R7 is routed via MR2 and TSA30 to
the IF derived AGC system in the receiver and desen-
sitises the receiver during motor switching operations.

Local Control

When the Local/Remote switch on the receiver is set
to LOCAL, 24V unstabilized d.c. is routed, via TSAI16,
to the motor switching unit. Relay RLA is de-energized
(contacts RLA4 and RLAS are closed) and 24V d.c. is
returned to the wiper contact of the Channel switch and
the Service switch via TSA29 and TSA2S8, respectively.

From the Channel and Service switch wiper con-
tacts, the 24V is routed back to the motor switching unit.
The connecting leads and TSA terminal through which
the 24V is routed, is determined by the setting of the two
switches. As shown on. Fig. 10.5, terminals 1 to 10
inclusive, are associated with the 10 settings of the
Channel switch, and terminals 11 to 15 inclusive, are
associated with the 5 settings of the Service switch.

With the setting of SB2 (on the motor switching unit)
as shown in Fig. 10.5, assume that the wiper of the R499
Channel switch SAI, is set to position 10. The 24V is
applied via the switch wiper ring to the gate circuit of
thyristor VT1. If should be noted that there is a gap in the
wiper ring of the switch. Current pulses are produced and
motor M1 steps until the gap in the switch wiper ring is
opposite stator contact 10. The motor then rests until the
receiver Channel switch is set to a different channel.
Diode MRS blocks the +24V d.c. from wafer SBIB
which is part of the switch system for remote selection of
the receiver channel frequency.

Similarly, the 24V applied to the wiper of R499
switch SBI, is switched as a gate voltage to the local
service selection circuit containing M2 and VT2. This gate
voltage is blocked from the remote service selection
switching system by MR6.

Remote Control

When the Local/Remote switch on the receiver is set
to REMOTE, 24V unstabilized d.c. is routed, via TSA17,
to the motor switching unit and out, via pin 9 of SKA
and over the remote control line, to the control unit. On
the control unit, the 24V lights the amber Standby lamp
ILP2. If the Standby/On switch is set to ON, the following
functions are also effected :—

(1) The red Receiver lamp ILP3 lights
(2) 24V is applied to:—

(a) Switch wafer SCIB which, with SCIF, forms
the Channel switch. '

(b) Switch wafer SDIB which, with SDIF, forms
the Service switch.
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(¢) Pin 4 of PLA. From pin 4, the 24V is routed
back to the motor switching unit where it
energises RLA. With RLA energized, the
switching functions of the relay contacts are as
under.

NOTE: In the following description of the switching
functions of the relays, repetitous reference to the
terminal-to-terminal routeing of lines has been avoided
wherever possible. Full details of the routeing will be
seen from Fig. 10.5.

(i) RLATI1: Closes and connects the unstabilized 24V to
terminal 16 of TSA. This completes the input line to
the stabilizer in the receiver.

(i) RLAZ2: Closes and completes the circuit for audio
from the ARUIOA ISB adaptor (if fitted). This audio
is fed to the receiver and then out via TSA26 to one
side of the Audio switch SB on the control unit.

(iii) RLA3: Closes and completes the circuit for the
600 ohm audio fed from the receiver on TSA23 to
the other side of the Audio switch SB on the contro}
unit.

(iv) RLA4: Opens and disconnects the unstabilized 24V
d.c. (which would otherwise be applied via closed
contact RLA1) from the local channel frequency
switching arrangement.

(v) RLAS: Opens and disconnects the unstabilized 24V
d.c. (which would otherwise be applied via the closed
contact RLAI) from the local service mode switching

- arrangement.

(vi) RLAG6: Closes and partly completes an earth return
for the squelch system in the receiver and the
ARUIOA (if fitted). The earth return is completed
when the Squelch switch on the control unit is closed.

The unstabilized 24V d.c. switched by the Standby/
On switch on the control unit is also applied to the follow-
ing circuits which are described under the respective
headings.

(1) Channel-In-Use indicator lamp ILP4.

(2) Buzzer circuit.

(3) Fine Tune circuit.

Channel-In-Use Lamps

NOTE: For completeness of circuit information, two
channel lamps are shown in Fig. 10.5. The one enclosed
in the broken outline rectangle is only fitted to the RC116;
ISB model and is the Channel-In-Use lamp for the
ARUI10A.

The 24V applied via R5 to ILP4 is routed via pin 5
of PLA to TSA27 on the R499. When the squelch relay
on the receiver operates, one of the contacts closes and
completes the earth return for ILP4 which then lights.
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The energized condition of the lamp indicates that the
audio of the receiver is not attenuated, i.e. that the
receiver has a signal which is large enough to operate the
squelch system.

Buzzer Circuit

The buzzer and the associated switch are not
provided, only provision for the connections is made.
The connections are made to terminal strip TSA on the
rear panel of the control unit. The buzzer is connected to
terminals 2 and 3, and the switch to 1 and 3. When the
Standby/On switch is set to ON, 24V d.c. is applied to
terminal 1. If the buzzer switch is closed, the 24V is
applied to the buzzer, but the buzzer does not operate
unless the earth return for the Channel-In-Use lamp is
completed. The earth return is applied through diode
MRI. This diode and MR2 (for ARUI0A functions only)
prevent interaction of receiver and ISB Adaptor Channel-
In-Use indicator lamp circuits, but allow the buzzer to
operate when either the receiver or ARUIOA earth return
is completed.

Fine Tune

The 24V unstabilized d.c. is applied to the Fine Tune
potentiometer R9, via series resistor Ri1. Zener diode

. MR3 stabilizes the voltage across R9. The slider voltage

is routed through pin 2 of PLA to TSA-18 on the receiver
and then to the reinsertion oscillator.

Remote Selection of Frequency and Mode

Switch wafers SCIF and SCIB are set by the control
unit Channel switch and wafers SDIB and SDIF by the
control unit Service switch. The switching method
employed for remote selection of channel frequency and
service mode is different from that used for local selection.
The remote system is more complex because only four of
the remote lines are used to perform the 10 Channel
switch functions, and four of the lines for the 5 Service
switch functions. Operation of both the Channel and
Service switches are identical; only the Channel switch is
described.

The 24V applied to the switches in the control unit is
brought in on pin 9 of PLA and switched by the Standby/
On switch. When the Local/Remote switch on the receiver
is set to LOCAL, the supply is disconnected and the
control unit loses control.

When a given channel position is selected at the
control unit, remote lines 15, 16, 17 and 18 are each set
either to + 24V or 0 volt in a combination which is unique
to the selected channe! position and is determined by the

~ setting of SC1B and SCIF. Each combination represents

a commanded final setting of the switch.

Although 16 different combinations of the four lines
are possible, only 10 combinations are used as shown in
Table 7.1.



Table 7.1 Voltage-line combinations for Channel selection

The Service functions are commanded by a similar
system of 16 combinations of which only 4 are used.

Line These combinations are shown in Table 7.2.
Channel 15 16 17 18 _

1 +24V +24V . OV ov Table 7.2 Voltage-line combinations for Service selection
2 +24V +24V +24V ov :
3 oV +24V +24V +24V Line
5 +24V |- +24V ov +24V
6 oV +24V +24V 0 ISB +24V +24V ov ov
7 oV oV +24V 124V AM +24V +24V +24V ov
8 +24V oV oV +24V Cw oV +24V +24V +24V
9 oV +24V oV oV SSB +24V ov +24V +24V

10 oV oV | +24V ov '

These four lines are each connected to stator Audio

contacts on the Channel switch wafers in the motor
switching unit. The two switch rotors are reverse images
of each other. i.e. wherever one rotor has a contact
section, the other has a gap. The wiper contact of SBIB
connects through isolating diode MRS5 (as explained) to
the motor switching circuit. Shunt capacitor C4 filters out
noise and transients which might otherwise cause
malfunction.

When lines 15 to 18 are energized, +24V d.c. passes
through SBIB to the gate of VTI and causes M1 to
operate. As the motor operates, SBIB is driven round
until a position is reached such thai SB1B rotor does not
connect with +24V applied tc any of the lines. As a
result the gate signal is removed and the motor stops.

Switch SBIF does not have a wiper contact but
introduces a bridging function which ensures that during
rotation of the motor (and hence the switch wafers) 24V
remains applied to the motor unti! the commanded
position is reached. For example, assume that the
selected channel position sets lines 15 and 16 to +24V,
and lines 17 and 18 to 0 volt. Examination of the circuit
shows that there are three positions of SBIB at which a
d.c. output is not obtained from the wiper. Thus during
rotation of this one wafer, ‘false’ positions occur which
would disconnect the control voltage from the motor
circuit. However, if the two energized lines sit in a ‘gap’
on SBIB then they must sit on a rotor section on SBIF.
Detailed examination shows that every ‘false’ position of
SBIB, results in one of the 24V lines bridging across to
one of the 0.volt lines, either on SBIF or by transfer back
to the control unit which contains a similar twin-wafer
system.
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The audio inputs to the control unit are applied to
Audio switch SB. Operation of the switch applies the
audio to the AF Gain control potentiometer R6, which is
connected with fixed resistor R7 to earth. The audio
voltage at the slider of R6 is applied to T1. The secondary
winding of T1 feeds JKA, the front-panel headset socket,
and terminals 5 and 6 of the rear-panel terminal strip
TSA. If required, a 10 ohm external loudspeaker may be
connected across these two terminals. It should be noted
that the control has little or no effect on the audio output
connected directly to the receiver.

NOTE: If an external loudspeaker is fitted, insertion of a
Jjack plug into the headset socket on the front-panel of
the control unit disconnects the loudspeaker.

Squelch Switch

The squelch condition is established by the receiver
controls and the function of the Squelch switch on the
remote control unit is confined to un-squelching the
receiver, should conditions render this desirable.

Emergency Supply

If a 24V d.c. supply and an a.c. mains supply are
connected to the receiver the Emergency Supply lamp
ILP1 becomes energized from the 24V d.c. supply in the
event of a mains failure. The d.c. supply is switched by
relay contact RLC3 in the R499 to TSA-19 on the
receiver. This in turn is connected to pin 3 of PLA on the
control unit.
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8 FAULT FINDING

INTRODUCTION
STABILIZED VOLTAGE SUPPLY

TRANSISTOR VOLTAGES
Table 8.1 Typical Transistor Voltages

AUDIO SYSTEM
Squelch System

IF AMPLIFIER
Main AGC System
RF Amplifier and Front-end AGC

OSCILLATORS

RECEIVER GAIN CHECKS
Table 8.2 Signal Injection Points

FAULT FINDING IN REMOTE CONTROL SYSTEM
Failure of Motors to Function

FIG. 8.1 LOCATION OF MAIN ASSEMBLIES IN
RECEIVER R499



8 FAULT FINDING

INTRODUCTION

The procedure recommended in fault finding, is
divided into 5 stages.
(1) Verify that the 20V stabilized supply is available.
(2) Check the static d.c. voltages on the transistors.

(3) Check the receiver operationally, starting with the
auvdio amplifier.

(4) Check the IF amplifier board.
(5) Check the oscillators.

The positions of the main assemblies in the receiver
are shown in Fig. 8.1.

The following items of test equipment will be
required.

Multi-range meter
600 ohm headset
AF signal generator

e.g. Avometer model §

e.g. Advance J2
Table 8.1 Typicél Transistor Voltages

AF output power meter
RF signal generator
Valve voltmeter

‘e.g. Marcont TF893A
e.g. Marconi TF144H
€.g. Airmec 301

STABILIZED VOLTAGE SUPPLY

The voltage should be 20-:0.5V. Measure the voltage
between pin 17 of SKF and chassis. If necessary adjust
the voltage on R192 on the stabilizer board.

If the stabilized voltage is above 22V, check the
circuit on the stabilizer board.

If the stabilized voltage is below 19V, measure the
unstabilized voltage between pin 2 of SKF and chassis.
It should be between 22 and 30V.

TRANSISTOR VOLTAGES

Check the d.c. voltages on the transistors under the
conditions indicated in Table 8.1.

Assembly Condition Transistor Emitter Base Collector
VTI 1.68 24 7.2
VT2 1.68 24 6.9
VT3 6.6 7.2 16.5
RF Amplifier No signal VT4 6.2 7.0 16.5
input VTS5 20 20 —
VT6 0.9 — 20
VT7 20 20 —
VT8 0.4 — 20
V19 4.5 5.0 12.6
Channel VT10 39 4.5 12.6
Oscillator VTl 12.0 12.5 19.5
VT12 11.2 11.8 19.5
VTI13 2.8 3.6 7.8
VT4 9.0 9.6 15
No signal VTIS 15.7 15 7.8
input VTI6 1.9 2.5 8.85
Squelzh off VTI17 8.4 8.85 19.3
VTI8 9.7 10.3 15.5
VTI9 9.0 9.7 12.6
VT20 3.1 3.65 6.1
VT2I 5.6 6.2 15.7
VT22 9.8 10.4 15.6
VT23 19.5 19.3 —
IF Amplifier VT24 19.5 19.3 —
VT25 — 0.14 20
VT26 0.14 0.5 2
VT27 — — —
VT28 15.2 14.2 —
VT29 14.4 15.6 —
Squelch on VT30 1.36 — 19.4
Squelch off VT3] 19 18.2 19
VT32 8.6 9.3 154
Reinsertion VT33 6.15 6.7 14.2
Oscillator VT34 2.4 13.0 19.2
BFO VTI 8 7.9 18.7
887-1 8- 1



AUDIO SYSTEM

(1) Disconnect the aerial and set the receiver controls
as under:—

(a) RF Gain to maximum clockwise setting, but
without operating the ganged switch: the receiver is
not squelched for this check.

(b) Service and Channel switches to an operational
combination of settings.

(c) AF Gain to maximum clockwise setting.

(2) Check for noise from the loudspeaker. If noise is
heard, verify that the level varies with the setting of the
AF Gain control.

FURTHER CHECKS

(1) If noise is absent or very faint:

Connect the headset to pins 5 and 7 of SKF.

Set the front-panel preset Line control to maximum:
noise should be heard in the headset.

(2) If noise is faint, but varies with the setting of the
AF Gain control, there may be ‘a fault in the squelch
systermn, causing the receiver to be permanently squelched
(see notes below on squelch system).

(3) If noise is completely absent or manifests itself only
as hum, there may be a fault in the IF, detector or AF
stages.

NOTE: For correct operation an AF signal generator
input of 0.5 to IV injected at pin 12 of SKF should
produce an output at one of the headset sockets of
1 milliwatt.

Squelch System

(1) With the aerial disconnected, set the receiver con-
trols as under:

(a) Service and Channel switches to an operational
combination of settings.

(b) AF Gain to maximum clockwise setting.

(¢) RF Gain to maximum clockwise setting, but
without operating the ganged switch.

Whilst listening to the noise from the loudspeaker,
move the RF Gain control further clockwise to operate
the ganged switch.” As the switch operates, the noise
level should drop perceptibly.

FURTHER TEST

(1) Connect the Avometer, switched to a resistance
range, to pin 3 of SKP and chassis.

(2) Set the RF Gain control to maximum clockwise and
operate the ganged switch.

(3) Connect the RF signal generator and inject ImV into
the aerial socket: the Avometer should indicate a short
circuit. Switch off the signal generator, and the Avometer
should indicate an open circuit.

8-2

IF AMPLIFIER

With the aerial disconnected, set the AF Gain to
maximum and the RF Gain to maximum without operat-
ing the ganged switch.

(1) Set Service switch to AM and vary the RF Gain: if
the noise varies, the IF stages are functioning correctly.
Absence of noise indicates a fault in the 1F amplifier or
AM detector.

(2) Set Service switch to SSB and repeat the test.
Absence of noise indicates a fault in the product detector,
reinsertion oscillator or BFO.

(3) Set Service switch to TEST, the AGC switch to
NORMAL or FAST, and the Line/Signal switch to
SIGNAL: the meter MEI should deflect to the centre
red mark (OdBm). If the meter deflects, but noise is
absent, the product detector is faulty.

Main AGC System

(1) Disconnect the aerial and set RF gain to maximum
without operating the ganged switch and Line/Signal
switch to SIGNAL: the meter should read zero.

(2) Turn RF gain counter-clockwise and observe that
meter indication increases as the noise decreases.

(3) Turn the RF gain fully clockwise to operate the
ganged switch and observe that meter falls to zero.

(4) With RF gain at maximum and switch operated,
inject a signal into the aerial socket. Increase the signal
and note that the meter deflection increases, whilst the
audio ouput remains corstant.

(5) Reduce the signal rapidly to zero and note that the
meter deflection drops to zero very slowly.

RF Amplifier and Front-end AGC

(1) Connect the Avometer, switched to the 10V d.c.
range, to pin !8 of SKF and chassis, and set the receiver
controls as follows:

(a) Service to SSB (irrespective of whether the
receiver is equipped for SSB operation).

(b) Channel switch to an operational position.

(¢) RF Gain to maximum, without operating the
ganged switch,

(d) AGC to OFF.
(2) Inject a signal into the aerial socket and increase the
RF signal generator output from zero to 500mV: the

Avometer reading should increase from zero to at least
4V,

(3) Rapidly remove the signal and observe that the Avo-
meter reading decreas:s slowly to zero.

887-1



(4) Disconnect the Avometer and set the receiver con-
trols as follows:

(a) Service and Channel switches to an operational
combination.

(b) RF Gain to maximum without operating the
ganged switch.

(¢) AF Gain to maximum: note there is noise from
the loudspeaker.

(d) Switch Channe! switch to a non-operational

frequency: note that noise level drops perceptibly.

If noise level does not drop, there is a fault in the
~ RF amplifier, channel oscillator or mixer.

OSCILLATORS

(1) Connect the valve voltmeter to TP6 on the channel
oscillator amplifier-multiplier board P27471 and obtain
a reading greater than 2 volts.

(2) Connect the valve voltmeter to TPI17 on the rein-
sertion oscillator board P27473 and obtain a reading not
less than 4V, when the receiver is set to CW or SSB.

Table 8.2 Signal injection points

RECEIVER GAIN CHECKS

Table 8.2 gives the inputs that should be applied at
points in the circuit to produce | watt at the audio output,
for the various service modes.

(1) Set the RF Gain to maximum, without operating the
switch.

(2) Connect the AF output power meter to pins 8 and 9
of SKF and set the Loudspeaker switch to OFF. Note
that link LKC must be in position to complete the audio
circuit to the power meter.

(3) Proceed to check the receiver gains.

Note that signal levels are specified as p.d. or e.m.f.
Where e.m.f. levels are specified, the impedance of the
source must be 50 ohm.

Signa/ level
Injection point Signal frequency AM cw SSB/ISB

VT22 base 1 kHz 400-600mV p.d.
SB3b wiper 1 kHz 6-10mV p.d.
SB3a wiper 1.4 MHz 309, mod. 90-180mV e.m.f. _

1.401 MHz 200-400mYV e.m.f. 30-60mV e.m.f.
VTI18 base 1.4 MHz 30¢, mod. 35-70mV e.m.f.

1.401 MHz 200400mV e.m.f. 20-40mV e.m.f.
VT17 base 1.4 MHz 30¢%, mod. 250-500mV e.m.f.

1.40] MHz 35-70mV e.m.f. 150-300mV e.m.f.
VTI6 base 1.4 MHz 309, mod. 5-10mV e.m.f.

1.401 MHz 0.8-1.6mV e.m.f. 2.5-5mV e.m.f.
VTI15 base 1.4 MHz 30°;, mod. 450-900uV

1.401 MHz 70-140uV e.m.f. 225-450uV e.m.f.
VT14 base 1.4 MHz 30", mod. 100-200uV e.m.f.

1.401 MHz 12-24uV e.m.f. 45-90uV e.m.f.
SB7 wiper 1.4 MHz 30°%, mod. 5-10uV e.m.f.

1.401 MHz 0.8-1.6uV e.m.f. 2.5-5uV e.mf.
SB8 wiper 1.4 MHz 30%, mod. 6-12uv e.m.f,

as required 1.5-3uV e.m.f, 3-6uV e.m.f.
SA8 wiper as required (30%, mod.) | 50-150u} >m.f.

as required 5-15uV-e.m.f. 18-55uV e.m.f.
Aerial socket SKA| as required (309, mod.) 2-8uV e.m.f.

as required 0.2-0.8uV e.m.f. 0.6-2.5uV em.f.

887-1
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(4) Set the receiver controls as follows:
AGC switch to OFF
Service switch to SSB or ISB

Connect the Avometer to TP2 on the RF amplifier
board P27475.

Apply an em.f. (50 ohm) of 300-800mV at a

frequency and mode to suit one of the operating channels
of the receiver. The Avometer should read +1 volt.

FAULT FINDING IN REMOTE CONTROL SYSTEM
Failure of Motors to Function

The Service and Channel motor circuits are identical.
The following procedure applies to motor M1.

(1) . Confirm that 24V d.c. is present across the secondary
winding of transformer T21 in the receiver.

(2) Check that 30V d.c. is present across the motor and
chassis. If not, check MRI1.

(3) Measure the gate voltage of VTI: this should be
approximately 1.5V on all but one channel, when it should

~ be zero.

(4) Should the gate voltage be zero on all channels,
check the voltage at the anode of MR3: this should be
30V on all but one channel. If this voltage is not present,
check MRS and the switch wiring,

(5) If the gate voltage is correct, measure the voltages
at the anode of VT1 and at the junction of R3/RS: they
should be equal.

If they are not equal, the motor contacts are failing
to make, indicating dirty contacts or mechanical failure
in the motor unit.

If voltages are equal and arjproximately 30V, VTt
1S open circuit.

If voltages are equal but much less than 30V, the
motor winding is open circuit.

(6) Ifthe fuse blows frequently, check the motor wmdmgs
and the positive supply for short circuit to earth.

(7) If service or channel motors cannot be stopped
during local or remote operation, check for faulty switch
wiring or short circuit in VT1 or VT2.
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9 REALIGNMENT

INTRODUCTION

Realignment may be necessary as a result of having
to replace a frequency sensitive component. It should be
undertaken only by skilled personnel n suitably equipped
workshops.

The procedures detailed in this chapter apply to
both the R499A and R499/ISB receivers. The procedures
may be followed in part or whole according to circum-
stances.

It is recommended that the results of measurement
be recorded to form a maintenance log for future reference

TEST EQUIPMENT REQUIRED

MF and HF signal generator, e.g. Marconi TF144H.
General purpose valve voltmeter, e.g. Advance 77.
Frequency counter, e.g. Hewlett Packard 5245L.
33k ohm resistor.

3200 ohm resistor.

50 ohm resistor.

10 ohm resistor.

375 pF capacitor.

IF TUNED CIRCUITS FOR SSB
Preliminaries
(a) Isolate the wiper of switch SB7 from the crystal
filter.
(b) Set Service switch to SSB.
(c) Set AGC switch to OFF.
(d) Set RF Gain to maximum clockwise setting.

(e) Connect the valve voltmeter to the IF OUT
socket.

(f) Switch the receiver ON.
(1) Adjust the frequency of the signal generator to

1400 kHz -+ 50 Hz and apply signal to the wiper of
SB7.

{2) Adjust the output of the signal generator to obtain -

an indication of 80 mV on the valve voltmeter, but
do not allow the indication to exceed 100 mV during
subsequent adjustments.

(3) Adjust the cores of the coil assemblies T14 and T15
alternately to obtain maximum indication on the
valve voltmeter. Continue adjustment until no
further increase in the indication of the valve
voltmeter results. For an indication of 100 mV on
the valve voltmeter, the output from the signal
generator should not be greater than 5uV e.m.f.

(4) Unless the following tests on the IF tuned circuits
are to be implemented, reconnect the crystal filter to
appropriate contact of switch SB7.

887-1

IF TUNED CIRCUITS FOR CW

It is assumed that T14 and T15 are aligned according
to the preceding instructions given under IF TUNED
CIRCUITS FOR SSB.

(1) With the signal generator connected to SB7 wiper
(isolated from the crystal filter) and the wvalve
voltmeter connected to the IF OUT socket, on the
receiver,

(a) Set Szrvice switch to CW
(b) Set AGC switch to OFF

(c) Set tr‘immer capacitor C50 to near minimum
capac:ty.

During the following test it is necessary to check the
signal generator frequency with the frequency counter
connected to the IF OUT socket of receiver. If the
counter is connected elsewhere, unwanted signals may
be fed into the circuit.

(2) Setzthe frequency of the signal generator to 1400 kHz
+4-20 Hz.

(3) Adjust C50 for maximum indication on the valve
voltmeter.

(4) Set the frequency of the signal generator alternately
I kHz above and | kHz below 1400 kHz. Note the
indication of the valve voltmeter at these two
frequencies. Cor:tinue re-adjusting C50 and ‘swinging’
the frequency of the generator until the levels at
1400 kHz - I kHz differ by less than 2 dB. Typical
6 dB bandwidtt is | kHz.

(5) Reconnect the crystal filter to the appropriate con-
tact of switch SB7.

CW FILTER

For this test, the filier must be isolated from the
receiver. -

(1) Load the output of the filter (secondary of T2) with
the 50 ohm test resistor, and connect the valve
voltmeter across the resistor.

(2) Connect the signal generator to the input of the filter
(primary of Tl), and set the level of the signal
generator to approximately 500 mV em.f. at a
frequency of 1400 kHz +10 Hz. '

(3) Tune the filter as follows,

(a) Set C2 a~d C3 to minimum capacity

(b) Tune T1 and T2 for maximum indica:ion on the
valve voltmeter

(c) Set the frequency of the signal' generator to
1400 kHz—3.5 kHz

(d) Adjust C2 for minimum indication on the valve
voltmeter



(e) Set the frequency of the signal generator to
1400 kHz + 3.5 kHz

(f) Adjust C3 for minimum indication on the valve
voltmeter.

(4) Repeat the tuning procedure until re-adjustments do
not have any appreciable effect. The bandwidth at
the following points should be as follows:
approx. 200 Hz at 3 dB points
approx. 800 Hz at 10 dB points
approx. 1600 Hz at 30 dB points

MF FILTER

Separate test procedures are given for the two
frequency sections of the filter. The filter must be isolated
from the receiver for both tests.

Section 1 (255 kHz to 365 kHz)

(1) On the filter,
(a) Disconnect C3 from L3
(b) Short circuit C2

(c) Connect the 33k ohm test resistor in series with
the 375 pF test capacitor and connect the
capacitor to the input of the filter.

(d) Connect the valve voltmeter from earth to the -

junction of the 33k ohm resistor and the 375 pF
capacitor.

(2) Set the level of the signal generator to 2V e.m.f. at a
frequency of 305 kHz 4-0.5 kHz and apply the signal
to the 33k ohm test resistor and earth.

(3) Tune LI for minimum indication on the valve
voltmeter.

(4) Remove the shorting link from C2.

(5) Tune L2 for maximum indication on the valve
voltmeter.

(6) Reconnect C3 to L3
(7) Short circuit C4.

{(8) Tune L3 for minimum indication on the valve
voltmeter.

(9) Disconnect C5 from LS.
(10) Remove the short across C4.

(11) Tune L4 for maximum indication on the valve
voltmeter.

(12) Reconnect C5 to LS.
(13) Short circuit C6.

(14) Tune LS5 for minimum indication on the valve
voltmeter.

(15) Remove the short across C6.
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(16) Disconnect the signal generator, the 33k ohm test
resistor and the valve voltmeter, but leave the 373 pF
test capacitor connccted.

(17) To check the passband.

(a) Shunt the signzl generator with the 10 ohm test
resistor.

(b) Connect the signa’ generator to the 375 pF test
capacitor.

(c) Connect the 3200 ohm test resistor across C6 and
the valve voltmeter across the test resistor.

(dy "Swing’ the frcquency of the signal generator
from 255 kHz to 365 kHz and ensure that the
attenuation within the passband is within 3 dB

(18) Disconnect the test resistors and capacitor.

Section 2 (365 kHz to 525 kHz)

(1) On the filter
(a) Disconnect C9 from L8
(b) Short circuit C8

(c) Connect the 33k ohm test resistor in series with
the 375 pF iest capacitor and connect the
capacitor to tl e input of the filter.

(d) Connect the valve voltmeter from earth to the
junction of the 33k ohm resistor and 375 pF
capacitor.

(2) Set the level of th- signal generator to 2V e.m.f. at a
frequency of 436 kHz +~0.5 kHz, and apply the
signal to the 33k ohm test resistor.

(3) Tune L6 for m.nimum indication on the valve
' voltmeter.

(4) Remove the short across C8.

(5) Tune L7 for maximurt indication on the valve
voltmeter.

(6) Reconnect C9 t¢ LS.
(7) Short circuit C10.

(8) Tune L8 for minimum indication on the valve
voltmeter.

(9) Disconnect Cl1 from LIO.

(10) Remove the short across C190.

(11) Tune L9 for maximum indication on the valve
voltmeter. .

(12) Reconnect Cl11 to LI0.
(13) Short circuit C12.

(14) Tun> L10 for minimum indication on the valve
voltmeter.

(15) Remove the short across C12.
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(16) Disconnect the signal generator, the 33k ohm test
resistor, the valve voltmeter. but leave the 375 pF
test capacitor connected.

(17) To check the passband,

(a) Shunt the signal generator with the 10 ohm test
resistor.

(b) Connect the signal generator to the 375 pk test

capacitor.

(c) Connect the 3200 ohm test resistor across C12
and connect the valve voltmeter across the test
resistor.

‘Swing® the frequency of the signal generator
from 365 kHz to 525 kHz and ensure that the
attenuation within the passband is within 3 dB.

(d)

(18) Disconnect the test resistors and capacitor.

IF TRAP

(1) On the receiver,
(a) Set the Service switch to AM.

NOTE: If an AM filter is not provided, set the switch
to SSB. The frequency of the signal generator may
have to be altered during the ensuring tests.

(b) Set the AGC switch to OFF.

(c) Set the RF Gain control to the maximum
clockwise setting.

Connect a shorting link between the wiper of
SA7 and the wiper of SAS8.

(e) Connect the valve voltmeter to the IF OUT
socket.

(d)

(2) Set the level of the signal generator to 2V e.m.f. ata
frequency of 1400 kHz + 100 Hz.

(3) Connect the signal generator to the AE socket of the
receiver, but if the indication of the valve voltmeter
is greater than 100 mV reduce the input level from
the signal generator.

(4) Tune L1, L2, Tl for minimum indication on the
valve voltmeter.

NOTE: The signal input level may have to be re-adjusted
while tuning.

CHANNEL OSCILLATOR

Before adjusting the frequency of the channel
oscillator, ensure that the channel oscillator oven is given
time to reach its stable working temperature. For this
purpose the receiver may be left on STANDBY for at
least 20 minutes.

887-1

There are positions in the oven for ten crystals,
associated with the ten channels available in the equip-
ment. Situated around the oven are ten trimmer capaci-
tors, C16 to C25. These adjust the channel oscillator
frequency on channels 1 to 10 respectively.

To adjust the frequency, first select the appropriate
channel on the Channel switch; then adjust the relevant
trimmer with a suitable non-metallic adjusting tool. The
frequency is monitored by a frequency counter connected
to test point TP6 on the amplifier/multiplier board. If,
during this adjustment, it is found that the trimmer is
required to be unscrewed excessively, the associated 22
pF capacitor which is connected in parallel with the
trimmer may be removed. and the adjustment repeated.

HF FILTER SETS (1.5 MHz to 21.2 MHz)

The test procedure is as follows:

(1) Select the filter sets to suit the. desired channel

frequencies and place them in their respective
positions.

(2) On the receiver,

(a) Unscrew the core of L2 so that is just flush with
the screening can.

(b) Set the AGC switch to OFF.

(c) Set the RF Gain control to the maximum
clockwise setting.

(d) Set the Service switch to AM on SSB.
(e) Connect the valve voltmeter to the IF OUT
socket.

(fy Connect the signal generator to the AE socket.

(3) Set the level of the signal generator to approximately
100 mV at a frequency corresponding to the channel
frequency selected by the Channel switch.

(4) Slowly ‘swing’ the frequency of the signal generator
to obtain maximum indication on the valve voltmeter.

(5) Adjust the level of the signal generator so that the
indication of the valve voltmeter is approximately
80 mV.

(6) Tune L1 and L3 for maximum indication on the
valve voltmeter. Do not allow the indication of the
valve voltmeter to exceed 100 mV ; reduce signal level
when necessary. '

(7) Set the level of the signal generator to approximately
1V at a frequency corresponding to the image
frequency of the selected channel frequency. '



(8) ‘Swing’ the frequency of the signal generator for
maximum indication on the valve voltmeter.

(9) Adjust the input level so that the indication of the
valve voltmeter is approximately 80 mV.

(10) Tune L2 for minimum indication on the valve
voltmeter (signal level may have to be re-adjusted
while tuning).

(11) Repeat the complete procedure until the re-adjust-

9-4

ments of LI, L3 and L2 do not have any appreciable
effect.

HF FILTER SETS (21.2 MHz to 30 MHz)

The test procedure is the sume as that given for HF
FILTER SETS (1.3 MHz to 21.2 MHz) but C2 has to be
adjusted in conjunction with L1 and L3 for maximum
indication at the signal frequency. on the valve voltmeter.
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10 JLLUSTRATIONS

R499A BLOCK DIAGRAM

R499A RF _AMPLIFIER, FREQUENCY CHANGER
AND POWER UNIT—circuit diagram

R499A IF, DETECTOR AND
AF STAGES-—circuit diagram

IF AMPLIFIER BOARD—block diagram
REMOTE CONTROL SYSTEM

1.4 MHz»BANDPASS FILTER FL2

IF FYILTER CW

HYBRID NETWORK X2
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11 COMPONENT LISTS

RECEIVER R499A
REMOTE CONTROL UNIT RC116A

MOTOR SWITCHING UNIT (REMOTE
CONTROL SYSTEM RC116A)
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11 COMPONENT LIST

RECEIVER R499A (CLA 5642-1)

CAPACITORS

Ci
C2
C3
C4
Cs

C6
Cc7
C8
C9
Cio

Cll
Ci2
Ci3
Cl4
C15

Clé
C17
C1R
CI19
C20

C21
C22
C23
C24
C25

C26
C27
C28
C29
C30

C31
C32
C33
C34
C35

C36
C37
C38
C39
C40

C4]
C42
C43
C44
C4s5

C46
C47
C48
C49
C50

887-1

300 pF 429, 125V GEC PF

1200 pF+2°, 125V GEC PF

300 pF+2°, 125V GEC PF

0.1 uF£20°, 100V STC PMAO. | M100
0.1 uF£20°, 100V STC PMAO.l M100

330 pF£29 125V GEC PF

0.1 uF+20%, 100V STC PMAO.I M100
0.1 uF +20¢, 100V STC PMAO.]1 M100
0.22 uF+20°, 100V STC PMAO.22 M100
0.1 uF+20°, 100V STC PMAO.1 M100

330 pF+2°, 125V GEC PF

10 uF + 50", —20°, 35V Wima PRINTILYT
250 uF +50°, —20°, 25V Mullard C437AR/F250
0.1 uF+209%, 100V STC PMAO.1 M100

0.1 uF4-20%, 100V STC PMAO.1 M100

3-30 pF Mullard E7876
30 pF Mullard E7876
30 pF Mullard E7876
30 pF Mullard E7876
30 pF Mullard E7876
30
30
0

pF Mullard E7876
pF Mullard E7876
30 pF Mullard E7876
30 pF Mullard E7876
3-30 pF Mullard E7876 .

100 pF+2%, 350V Lemco MS611/1/R/100PG/350
100 pF+2%, 350V Lemco MS611/1/R/100PG/350
0.1 uF £20°, 100V STC PMAO.I M100

5 uF +509, —20% 35V Wima PRINTILYT
uF+20°, 100V STC PMAO.1 M100

uF+420%, 100V STC PMAO.1 M100
uF +20°; 100V STC PMAO.1 MI100
uF120°, 100V STC PMAO.1 M100
uF+209%, 100V STC PMAO.1 M100
uF 4209, 100V STC PMAO.l M100

1

1

}

1

I

I

I uF+20% 100V STC PMAO.1 M100
I uF+20°; 100V STC PMAO.1 M100
I uF+20%, 100V STC PMAO.] M100
I
1
1
1
1
I
1
1

3-
3
3
3
3-
3-
3
3

uF=+20°, 100V STC PMAO.1 M100
uF £20%, 100V STC PMAO.1 M100

uF +£20%, 100V STC PMAO.1 M100
uF4-20%, 100V STC PMAO.1 M100
uF +20°;, 100V STC PAMO.1 M100
uF 4202, 100V STC PMAO.1 M100
uF+420%, 100V STC PMAO.1 Mi00

uF-+209%, 100V STC PMAO.1 M100
uF+50% —209%, 35V Wima PRINTILYT
I uF4-20% 100V STC PMAO.1 M100
10 pF£29; 125V GEC PF
-30 pF Mullard E7890

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
5
0
4
3

Csl
C52
C53
C54
C55

C74
C7s
C76

cTi
C78

C79°

C80

C81
C82
C83
C84
C85

C86
C87
C88
C89
C90

C91
C92
C93
C94
C95
CY¢

C97
C98
C99

0.1 uF 420", 100V STC PMAO.I M100

10 pF 1 2 pF 125V GEC PF

200 pF ;-2°, 125V GEC PF

0.1 uF : 20", 100V STC PMAO.I M100

10 uF +50°, —20°, 35V Wima PRINTILYT

0.1 uF: 20", 100V STC PMAO.1 MI00
0.1 uF - 20", 100V STC PMAO.I MI00
0.1 uF - 20°, 100V STC PMAO.1 M100
0.002 uF : 2°, 125V GEC PF
0.002 uF -+ 2", 125V GEC PF

10 uF+50°, -20%, 35V Wima PRINTILYT

640 uF +50°,- 10", 25V Mullard C437AR/F640
47 uF 420", 20V Union Carbide K47J20

0.22 uF=-20", 100V STC PMAO.22 M100

50 uF 4 507,--20°, 35V Wima PRINTILYT

50 uF +50°,—209, 35V Wima PRINTILYT

10 uF +50°,—209, 35V Wima PRINTILYT

500 uF +50°,--10°, 40V Mullard C431BR/G500
0.1 uF£20°, 100V STC PMAO.1 M100

0.1 uF420°, 100V STC PMAO.1 MI00

0.1 uF 320", 100V STC PMAOQO.1 M100
0.1 uF+20°, 100V STC PMAO.1 M100
50 uF +50%,—20%, 35V Wima PRINTILYT
0.1 uF4£20°, 100V STC PMAO.1 M100
0.1 uF£20°, 100V STC PMAO.1 M100

0.1 uF+20°, 100V STC PMAO.]I MI100
0.1 uF+20°, 100V STC PMAO.1 M100
0.1 uF-+20°, 100V STC PMAO.1 M100
4.7 uF+20°, 20V Union Carbide K4R7J20
33 uF+20°, 20V Union Carbide K33J20

10 uF +4-20¢, 20V Union Carbide K10J20

0.1 uF+20°, 100V STC PMAO.1 MI100

10 uF 4-50°,—20%, 35V Wima PRINTILYT
100 uF 4 50°,—20°, 35V Wima PRINTILYT
50 uF +50°,—20°, 35V Wima PRINTILYT

100 uF +50°,—20°, 35V Wima PRINTILYT

50 uF+50°,—20°, 35V Wima PRINTILYT

0.1 uF+20°, 100V STC PMAO.1 M100

470 pF-£2°, 350V Lemco MS611/1/R/470PG/350
330 pF-2°, 350V Lemco MS611/1/R/330PG/350

0.1 uF+20°, 100V STC PMAO.1 M100
0.1 uF430°, 100V STC PMAO.1 M100
0.1 uF+20°;, 100V STC PMAO.1 MI100
0.1 uF£20°; 100V STC PMAO.1 M100
1250 uF 4+ 50°,—10°, 40V Mullard C431BR/G1250

500 uF +50°,—10°, 40V Mullard C431BR/G500
100 uF + 50, —20% 35V Wima PRINTILYT

'2 pF +2 pF 125V GEC PF

12 pF+2 pF 125V GEC PF

CI00 12 pF4-2 pF 128V GEC PF
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Cl10l
Ci02
Cl103
C104
C105

Cl106
C107
Cl108

12 pF+2 pF 125V GEC PF
12 pF =2 pF 125V GEC PF
12 pF =2 pF 125V GEC PF
12 pF£2 pF 125V GEC PF
12 pF =2 pF 125V GEC PF

12 pF+2 pF 125V GEC PF
12 pF+-2 pF 125V GEC PF

102 pF+2°, 350V Lemco MS611/1/R/120PG;350
C109 0.1 uF£20°, 100V STC PMAO.1 Mi00
C110 0.1 uF420°, 100V STC PMAO.1 Mi00

RESISTORS

Rl
R2a
R2b
R3
R4

RS
R6
R7
R8
R9

R10
RI1
R12
RI13
R14

R15
R16
R17
R18
R19

R20
R21
R22
R23
R24

R25
R26
R27
R28
R29

R30
R31
R32
R33
R34

R35
R36
R37
R38
R39

-2

47 kQ+2°, W Electrosil TRS
562 --2°, +W Electrosil TR5
56Q+29%, {W Electrosil TR5
6.8kQ4-2°, W Electrosil TRS
1.2kQ4-2%, W Electrosil TRS

820Q2+2°, 4W Electrosil TRS
820Q+29%, W Electrosil TRS
820Q%,2 4+ 4W Electrosil TRS
820Q2 -2, +W Electrosil TRS
10Q4-2% 4W Electrosil TRS

150Q+2°, ¥W Electrosii TRS
10Q +29, +W Electrosil TRS

150Q+2%, +W Electrosil TRS
12092 +2%, +W Electrosil TRS
120Q-+2°; +W Electrosil TRS

47Q--29%, +W Electrosil TRS
47Q-4+2%, W Electrosil TRS
2.2kQ 420, W Electrosil TRS
1.8kQ 429, +W Electrosil TRS
2.2kQ 420, LW Electrosil TRS

1.8kQ+2%, W Electrosil TRS
47Q-+2%, +W Electrosil TR5
100Q+ 109, 2.5W Weiwyn W2l
33Q +-2°, 4W Electrosil TRS
10kQ-+2°, +W Electrosil TRS

470Q-+2°, +W Electrosil TRS
470 +2°, W Electrosil TRS
1kQ 2%, W Electrosil TRS

2.7k +2°, W Electrosil TRS
47kQ +-2°,, W Electrosil TRS

220 +2%, W Electrosil TRS
150k2+2°, 1W Electrosit TRS
560Q-+2°/ IW Electrosil TR5
68k Q2% W Electrosil TRS
1.5kQ+2%, W Electrosil TRS

1.5kQ 2%, {W Electrosil TRS
5.6kQ 120, IW Electrosil TRS
560Q+29, W Electrosil TR5
33kQ 429, W Electrosit TRS
33kQ+-29%, W Electrosil TRS

R40
R4l

R43
R44

R46
R47
R48
R49
R50

R51
RS2
R53
R54
R55

R56
RS57
R58

R60

Ré61
R62
R63
Ro64
R65

R66
R67
R68
R69
R70

R71
R72
R73
R74
R75
R76
R77
R78
R79
R80

R81
R82
R83
R84
R85

R86
R87

§R
R8y
R90

R9I
R92
R93
R94
R95

100Q -+ 29, W Electrosil TRS
100Q +2°, 4W Electrosil TRS
1kQ=+2¢, 4W Electrosil TRS
330Q - 27, W Electrosil TRS
1kQ-+2", W Electrosil TRS

10kQ2-+~2°, W Electrosil TRS
470Q 2", YW Electrosil TRS
1.2k - 2¢, W Electrosil TRS
22Q - 2°, LW Electrosil TRS

5.6kQ ;-2¢, 4W Electrosil TRS

10Q =2, ¥W Electrosil TRS
330Q + 27, {W Electrosil TRS
82029, ‘W Electrosil TRS
150Q +2°, +W Electrosil TRS
3.3kQ+2°, {W Electrosil TRS

3.3kQ+2%, {W Electrosil TRS
150Q -+ 29, +W Electrosil TRS
27Q+2°, +W Electrosit TRS

220Q+-2°;, 1W Electrosil TRS
560Q+29%, 4W Electrosil TRS

4.7kQ+2°, 1W Electrosil TRS
1.8kQ 422, {W Electrosil TRS
100QQ+2°; W Electrosil TRS
1.8kQ+2°; IW Electrosil TRS
120Q+2°, LW Electrosil TR5

680Q+2°, {W Electrosil TRS
15kQ+2°, 1W Electrosil TRS
1kQ =2, ¥W Electrosil TRS
5682 +2°, LW Electrosil TRS
2.2kQ+2°, W Electrosil TR5

4.7kQ+2%, W Electrosil TRS
27kQ-+2°, W Electrosil TRS
1kQ 4+ 2% AW Electrosil TRS
4.7k Q-+2°, W Electrosil TRS
56 +29, +W Electrosil TRS

1kQ+2°, W Electrosil TRS

15k Q-+2°;, W Electrosil TRS
270Q+29, W Electrosil TRS
680Q +2°7 +W Electrosil TRS
1.8kQ-+2°; +W Electrosil TRS

8200 +2°%, W Electrosil TRS
4.7k Q-+ 2%, LW Electrosil TRS
120Q-+2°, LW Electrosil TRS
1.2kQ 429, +W Electrosil TRS
120Q +29%, 4W Electrosil TRS

6802 +2°; +W Electrosil TRS
10kQ 2%, IW Electrosil TRS
1kQ+2°, IW Electrosil TRS
820429, W Electrosil TRS
1.2kQ+2°, W Electrosil TRS

Dk Q 2% 4W Electrosil TRS
2.k Q4-2% 1W Electrosil TRS
1.8+ 24-2%, {W Electrosil TRS
2.2ks2+ 294 1W Electrosil TRS
5.6kQ-+-29%, W E'ectrosit TRS
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R96 470Q-+2% +W Electrosil TRS
R97 470Q+2% IW Electrosil TR5
R98 1.5kQ+2°% W Electrosil TR5
R99 1kQ+2% W Electrosil TRS

R100 6.8kQ+2°%, $W Electrosil TR5

R101 82Q4-29%, 4W Electrosil TRS
R102 560Q4-2% 4+W Electrosil TRS
R103 47kQ-+2%, +W Electrosil TRS
R104 6802-+29, +W Electrosil TR5
R105 820Q4-29% $W Electrosil TRS

R106 6.8kQ+2% W Electrosii TRS
R107 1.5kQ+2%, W Electrosil TRS
R108 15kQ+29, $W Electrosil TRS
RI109 5.6Q+2% $W Electrosil TRS

R110 12kQ+29% 4W Electrosil TRS

RI111 47Q+2%, +W Electrosil TRS
R112 1kQ+29% W Electrosil TR5
R113 270Q-2%, 4W Electrosil TR5
R114 10Q+29, 4W Electrosil TR5
R115 1kQ+2%, W Electrosil TRS

R116 1.5kQ+2% W Electrosil TRS
R117 3.3Q-£10% 2.5W Welwyn W21
R118 3.3Q% 109, 2.5W Welwyn W21
R119 10Q-+£2% $W Electrosil TRS

R120 4.7kQ+2%, 3W Electrosil TRS

RI21 330Q42% 4W Electrosil TRS
RI22 2.2kQ+-2% $W Electrosil TR5
R123 820Q-£2% $W Electrosil TRS
R124 10kQ=+2%, IW Electrosil TRS
R125 39kQ+2% IW Electrosil TRS

R126 10kQ4-29%, 4W Electrosil TRS
R127 39Q+29, W Electrosil TRS
R128 1kQ+29, W Electrosil TRS
R129 390Q+4-29%, W Electrosil TRS
R130 3.3kQ+29, W Electrosil TR5

R131 68kQ+429%, 4W Electrosil TRS
R132 330Q4-29%, 4W Electrosil TRS
R133 27kQ+2%, +W Electrosil TR5
R134 27kQ+4-2% W Electrosil TR5
R135 470kQ+29%, 3W Electrosil TRS

R136 2.2kQ+29%, 4W Electrosil TRS
R137 100kQ4-29%, +W Electrosil TRS
R138 100Q+29%, +W Electrosil TRS

R139 2.2kQ+2%, W Electrosil TR5
R140 5.6kQ+-2%, 4W Electrosil TRS

R141 68kQ4-2% +W Electrosil TRS
R142 3.9kQ4-29%, 4W Electrosil TR5
R143 68Q+2%, 1W Electrosil TRS
R144 220Q-2%, +W Electrosil TR5
R145 1kQ4-2%, +W Electrosil TRS

R146 27kQ4-29%, $W Electrosil TR5
R148 1kQ+4-2%, W Electrosil TRS
R149 27Q+2%, +W Electrosil TR5
R150 18092429, W Electrosil TRS
R151 3.9kQ+429%, +W Electrosil TRS
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R152 1800429, W Electrosil TRS
R153 15kQ4-29, +W Electrosil TR5
R154 8.2kQ4-29, 4W Electrosil TRS
R155 330Q4-29%, +W Electrosil TRS
R156 1kQ-29% +W Electrosil TR5

R157 4.7kQ LIN Plessey MP Dealer
R158 47k LIN Plessey MP Dealer
R159 1kQ429% 4W Electrosil TRS

R160 2.2kQ+29%, 4W Electrosil TR5
RI61 68002429, +W Electrosil TR5

R162 680Q+2% W Electrosil TRS
R163 100kQ LIN To Redifon 1/0P5707/S
R164 100kQ-+2% 4W Electrosil TRS
R165 IMQ-2% JW Electrosil TR5
R166 33kQ=2%/ 1W Electrosil TR5

R167 33kQ+29; 4W Electrosil TR5
R168 100Q+29%, +W Electrosil TRS
R169 1.2kQ+4-2%, 1W Electrosil TRS
R170 4.7kQ+29%, W Electrosil TRS
RI71 4.7kQ+2%, W Electrosil TR5

R172 12kQ+4-29%, +W Electrosil TRS
R173 150Q4-29%, W Electrosil TRS
R174 27kQ+29%, W Electrosil TRS
R175 10Q429% 4W Electrosil TRS

R176 2.2kQ-2°, W Electrosil TRS

R177 47kQ+4-29%, W Electrosil TRS
R178 100Q+29%, IW Electrosil TRS
R179 10kQ LIN To Redifon 1/OP5708/S
R180 470Q2+29%, 4W Electrosil TRS
R181 820Q24-29, 1W Electrosil TRS

R182 12kQ-+29, tW Electrosil TRS
R183 680Q4-29, +W Electrosil TRS
R184 50Q LIN Colvern CLR1106/9S
Ri85 5kQ LOG To Redifon 1/OP5731/S
R186 5kQ LOG To Redifon 2/OP5707/S

R187 330Q4-10%, 2.5W Welwyn W2]
R188 470Q-+29; 4W Electrosil TRS
R189 47Q+42%, +W Electrosil TRS
R190 3.3Q4-10%, 2.5W Welwyn W21
RI91 820Q-29%, +W Electrosil TRS

R192 470 LIN Plessey MP Dealer

R193 2.2kQ+-2%, W Electrosil TR5
R194 470Q+29%, W Electrosil TRS
R195 270Q+29%, 4W Electrosil TRS

THERMISTORS
THI1 Mullard VA1011]

RE. AYS

RLA ERG style ED10873
RLB ERG style ED10850
RLC Varley VP4/5A/C/A/B/34
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TRANSISTORS

VTl RCA 2N3866
VT2 RCA 2N3866
VT3 RCA 2N3866
VT4 RCA 2N3866
VT5 Fairchild V410

VT6 Motorola 2N3904
VT7 Motorola 2N3906
VT8 Fairchild 2N3663
VT9 RCA 40235

VTI10 Motorola 2N3904

VTI11 Motorola 2N39504
VT12 RCA 2N3866
VTI13 RCA 40235
VT14 Motorola 2N3904
VTI15 Motorola 2N3906

VT16 Motorola 2N3904
VTI17 Motorola 2N3904
VTI18 Motorola 2N3904
VTI9 Motorola 2N3504
VT20 Motorola 2N3904

VT21 Motorola 2N3904
VT22 Motorola 2N36C4
VT23 Mullard OC28
VT24 Mullard OC28
VT25 Motorola 2N3994

VT26 Motorola 2N39C4
VT27 Motorola 2N3904
VT28 Motorola 2N3906
VT29 Motorola 2N3906
VT30 Motorola 2N3904

VT31 Motorola 2N3906
VT32 Motorola 2N3904
VT33 RCA 40235

VT34 Motorola 2N3904
VT35 Motorola 2N3904

VT26 Motorola 2N3904
VT37 Mullard BDY20

DIODES

MRI1 Huzhes HGS007
MR2 Mullard GA200
MR3 Mullard CA200
MR4 Hughes HGS007
MR35 Hughes HGS5007

MR6 Hughes HBX3I
MR7 Hughes HBX31
MR8 Hughes HEX31
} {R9 Hughes HBX3I
MRI11 Mullaid OA9S

114

MRI12 Muilard OA95

MRI13 huvghes HGS5997
MR14 Huaghes HG5C07
MRI15 Hugkes HG5007
MRIi6 Mullard OA200

MR17 Muilard OA200
MR 18a Mullard OA200
MR 18b Mullard OA200
MRI19a Mullard OA200
MR19b Mullard OA200

MR20 Hughes HGS007
MR2! Hughes HGS007
MR22 Mullard OA200
MR23a Mullard OA200
MR23b Mullard OA200

MR24a Mullard OA200
MR24b Hughes HGS007
MR25 Mullard OA200
MR26 Mullar¢ DA200
MRZ7 Mullard 3495

MR28 Mullard CA935

MR29 Hughes =G5007
MR30 Mullard GAZ200
MR31 Hughes HC7002
MR32 Hughes HC7C02

MR33 Texas 1B20K20
MR34 STC RASS08AF
MR35a Mullard GA200
MR35b Mullard (JA200

NMiR25c Mullard BZY95C12

MR36 Mullard OA200
MRJ37 STC RASS08AF
MK38 Hughes 11435007

SWITCHES

SAI To Rediton Spec

SA2 To Redi:2n Spec.
SA3 To Red'fon Spec.
SA4  To Redifon Spec.
SAS To Redifor Spec.

SA6 To Redifor Spec.

SA7 To Redior: Spec
SAS To Red."or Spec

SAS To Redi’on Spec.

SAi0  To Redi‘or Spec

5Bl To Kecior Spec
3B: To Recfor Spec
383 To Redifon Spec
SB1 1o ReZifon Spec
§$33 To Reu:fon Spec

OP5709/5
OP5709/S
OP5709/S
OP5710/S
OP5709/S

OP5709;S
0P5709;3
023709, S
C25709 S
C?5705'S

GRS S
OPS711/S
GPSTI3'S
IPET13'S
CD257128
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SBé6 To Redifon Spec. OP5711/S SOCKETS
SB7 To Redifon Spec. OP5711/S

BE& To Redif Spec. OP5711/S SKA Coaxial Greenpar GE35085H
s A e P / SKB  Part of P.C.B. to Redifon Spec. P27475/L
SD Arrow TS6 SKC  Coaxial Belling Lee L1403/PCS/Au
£ RIT9 SKD  Coaxial Greenpar GE35085H
SE  Partof RI . SKE  Coaxial Greenpar GE35085H
SF Arrow TC3 , .
sG NSF 7693/K 2 SKF 25 Way Belling Lee L1328/S
SKG  Coaxial Greenpar GE35085H
TRANSFORMERS SKH  Coaxial Greenpar GE35085H
T1 To Redifon Spec. P.27581/S .
T2 To Redifon Spec. P.27582/S JACKS
T3 To Redifon Spec. P.27583/S ) . 3
T4 To Redifon Spec. P.27584/S KB Lo o3
TS To Redifon Spec. P.27585/S
T6 To Redifon Spec. P.27586/S CRYSTAL OVENS
T7 To Redifon Spec. P.27587/S )
T8 To Redifon Spec. P.27588/S Oven | 24V 75°C Snelgrove SO-15-12
T9 To Redifon Spec. P.27589/S Oven 2 12/24V 75°C to Redifon Spec. 2/0OP9293/S
TI0 To Redifon Spec. P.27590/S
Til To Redifon Spec. P.27591/S ATTENUATORS
Ti2 To Redifon Spec. P.27592/S i
T3 To Redifon Spec. P.27593/S X1 Attenuator to Redifon Spec. PL5643 Edn.A
Ti4 To Redifon Spec. P.27594/S
TIS To Redifon Spec. P.27595/S HYBRID TRANSFORMERS
Ti6  To Redifon Spec. P.27596/S X2 Hybrid Network to Redifon Spec. PL5656 Edn.A

T17 To Redifon Spec. SRT2652
TI8 To Redifon Spec. SRT2705

TI9  To Redifon Spec. SRT2698 CRYSTALS
T20 To Redifon Spec. P.27597/S XLI To Redifon S
. pec. OP9197/S
T21 To Redlfon SpCC. SRT2700 XL2 To Redifon SpCC. OP9]97/S
COILS XL3  To Redifon Spec. OP%9197/S
_ XL4  To Redifon Spec. OP9197/S
Ll To Redlgon Spec. P.27§gg/s XL5 To Redifon Spec. OP9197/S
L2 To Redifon Spec. P.27599/S .
I3 27mH Cambion 363542 XL6  To Redifon Spec. OP9197/S
L4  100uH Cambion 3635-25 XL7 To Redifon Spec. OP9197/3
L5 2.7mH Cambion 3635-42 XL8  To Redifon Spec. OP9197/S
L6  IuH Painton 58-10-0005-10 XL9 ~ To Redifon Spec. OP9197/$
XL10 To Redifon Spec. OP9197/S
METERS XL11  To Redifon Spec. OP9141/S
MEI  0-100uA To Redifon Spec. OP5778/S XL12  To Redifon Spec. OP9186/S
XL13 To Redifon Spec. OP9186/S
FUSES
FSI  100mA Belling Lee L562 IF FILTERS

FS2  0.5A(200-250V) 1A (100-125V) Beswick TDCI34  FLi  To Redifon Spec. PL5649 Ed
FS3  0.3A(200-250V) 1A (100-125V) Beswick TDCI3  FL3  To Redifon Shec. PL3662 Edn A

% W iter i { ST R neny
LAPS 5 ToRedion S PLSH A

ILP1  LES 14V 0.75W 5Smm E5/8Cap Fle J +250Hzt06kHz to Redifon Spec. PL5646 Edn.A
PLUGS —250Hz to 6kHz to Redifon Spec. PL.5646 Edn.B
I}:tg %’ellar]tno}t}l;’l(g;g tiﬁ?edifon Spec. P27478/L LOUDSPEAKER

PLC  Coaxial To Redifon Spec. OP5720/S LSI1 10Q Richard Allen 370S or Fane 3227
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COMPONENT LIST
REMOTE CONTROL UNIT RC116A (CLA 5652-1)

CAPACITORS
Cl 0.1uF +20%, 100V STC PMAO.1 M100

RESISTORS

R1 1800 5%, 2.5W Welwyn W21
R2 Voltage dependant Mullard E299DD/P228

R3 180Q +-5%, 2.5W Welwyn W21
R4 180Q 5%, 2.5W Welwyn W21
RS 180Q4-5%, 2.5W Welwyn W21

R6  10kQ Log Redifon to Drg. 3/OP5707/S
R7 470Q 1- 2%, 1/2W Electrosil TRS

RS 180Q+-59%; 2.5W Welwyn W2l

R9 10kQ+ Lin Redifon to Drg. 4/OP5707/S
R10 330Q 429, 1/2W Electrosil TRS

R1i 470Q+ 5°, 2.5W Welwyn W21

DIODES

MRI  Mullard OA210
MR2 Mullard OA210
MR3 Mullard BZY95-620

TRANSFORMERS
Tt Redifon to Drg. SRT;2705

SWITCHES

SA Arrow TS3
SB Arrow TC3
SC Redifon to Drg. OP.9248/M
SD Redifon to Drg. OP.9249/M
SE Arrow TS3

PLUGS
PLA  18-way Belling Lee L656/P

JACK SOCKETS
JKA  lgranic P73

LAMPS

ILP1  0.75W LES 14V 5mm E5/8 CAP
ILP2 - 0.75W LES 14V 5Smm E5/8 CAP
ILP3  0.75W LES 14V 5mm E5/8 CAP
ILP4  0.75W LES {4V 5mm E5/8 CAP
ILP5  0.75W LES 14V 5mm E5/8 CAP

COMPONENT LIST
MOTOR SWITCHING UNIT (REMOTE CONTROL SYSTEM RC116) (CLA 5653-1)

CAPACITORS
Cl  500uF+209%, 50V Plessey CE1294

C2  uF+10% 160V Waycom WIMA TROPYFOL ‘M’
C3  1uF+10°%; 160V Waycom WIMA TROPYFOL ‘"M’

C4 luF420°, 100V STC PMA 1.0 M100
C5 1uF420°, 100V STC PMA 1.0 M100

RESISTORS

Rla Voltage Dependant Mullard E299DD/P220
RIb Voltage Dependant Mullard E299DD/P220
R2 180Q--10%, Welwyn W21

R3 Voltage Dependant Mullard E299DD/P228
R4 Voltage Dependant Mullard E299DD/P228

RS 180Q4-2%, 0.5W Electrosil TRS
R6 180Q+42°, 0.5W Electrosil TR5
R7 1kQ+2%, 0.5W Electrosil TP 5
R8  390Q+10% 2.5W Welwyn W21
R9  1.5kQ+4-29, 0.5W Electrosil TRS
R10 390Q+4-10%, 2.5W Welwyn W21]

BRIDGE RECTIFIERS
MR1 Texas 1B40K40

11-6

’

DIODES

MR2 Mullard OA200

MR3 Mullard OA200

MR4 Mullard OA200

MR35 Mullard OA210

MR6 Mullard OA210
THYRISTORS

VTl STC CRS3/20AF

VT2 STC CRS3/20AF

SWITCH SELECTORS

SAt Redifon To Spec. OP.5775/S
SA2 Redifon To Spec. OP.5776/S
SBl Redifon to Spec. OP.5775/S
SB2 Redifon to Spec. OP.5776/S
LEDEX MOTORS

Ml Redifon to Spec. OP.9201/M
M2 Redifon to Spec. OP.9209/M
RELAYS

RLA Varley VP6/-/MB/B/B/21

SOCKETIS
SKA Belling Lee L656/S

887-1
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CIVIL #VIATION DIVISION
LINISTRY OF TRANSEORT

TEST SHEET. RECEIVER, REDIFON R.US9A, Serial Nof3jf?...

RECEIVED FROM: JgoB No... KO ...

REPORTED FAULT:

WORK DONE PRIOR TO FINAL TEST: : @@ Q{

CHANNEL LABELLED FREQUENCY MODE
1. veen.....3990:000 ... R E -2 - R
2. T — e
B eeennn. e, Kz
6. T R e T e e e e e e e

SIGNATURE, . ¢

6 M ....DATE. 30377

FINAL L&BORATORY TEST DATA.

LODIFICATIONS: STLE 170, STI 214

POWER SUPPLY VOLTAGE (20V. +G.5V.) &7

CLARIFIER FREQUENCY RANGE: + 3% Hz to - 92 Hz
BFO FREQUENCY MA

BFO KNOB ALIGNMENT NA

RELOTE CONTROLS

CLARIFIER L~ CHalN. CHaNGE MR RF GAIN
BFO R&NGE  NH LOD CExNGE M SQUELCH ON/CFF
BFO ON/CFF NA © CHAN, INDICLTION L~ i

Channel details on continuation sheets.



Continuation sheet NOeeoeooses

CHANNEL
NUMBER

cenn..399000002

. i

LI I

AF. OUTPUT

SIGNAL/NOISE

A.V.0.

SQUELCH

HUM & NOISE

BANDWIDTH - 10db
- 60db

1i..GE REJECTION

I1.¥., REJECTION

RELARKS

TEST RLSULTS,

RECEIVER, REDIFON R.L994 No.3/9..

LABELLED
FiEUERCY

L,.M,
DBM
DB ceeesnne
DB
uv
DB
kHz
kHz

DB

DB .o

MiCDE

Sl 537

|eil1.

5.8.B,.
Y & XL S

RSB

L I BV I I A AR AR A A

23V 2%

7. 10 37463,
-0r336 10 3735
2348

® 5 e 0000000 o0 ¢

9543

8 6 000 000 a9 e sl

0SC. FREQ.(measured)

OO0 | ¥iz

® 6 00 ¢ 0 6 00 e oo

C.W,

e 08 68000t bfe a0

L I I ] s s ae

® 6 0590 0 0f0 6080 >0

o9 8 00 s s

* & o ofe 9 0 ¢ 000 0o

s &0 60092 o

CHANNEL,
NUMBER

LABELLED

FREQUENCY
kHez

MODE

05C. FREY. (measured)

kHe

4£.F, OUTEUT
SIGNAL/NOISE
A V.C.
SQUELCH

IMAGE REJECTION
I.¥, REJECTION
REMARKS

@@fﬁ

AQ Mo

® & & 5 0 % PO s e s

o ® & 5 45 0 & 50 00 e s

5.85.B.

® & ® 9 P s OO O e e

C.W.

DBM
DB
DB
uVv

DB

@ e @ b o 8 0 oo

® o & 80 00 e

® 6 ¢4 0 e

® o8 8 0 v " 0000

L4

1o o o @ 0 o

® & ¢ 5 0 0980 40 8 099 0 0

> & o 0 0 9 & @

e ® 0% e 206 00 0

® & ¢ & 0 & 6 0 0 6008 o N

* 0 0 ¢ 08 080 0SSP

2 8 5 0 6000 00 00 s

” 9 59 8 0 008 &0 e

% 8 9 280 06 0800 ¢ 00w o

DB

SIGNATURE.. .

s ® 6 90 068 08 0 500 09 e

® 0 8 000 208 0080 000

7. .. .0ATE..J3 737 7.



