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Section 1
INTRODUCTION

General Description

The Eddystone Model EC1964 is a compact professional grade low=cost receiver of high ver-
satility which can satisfy a wide range of diverse requirements including extended or remote
control (* Appendix B refers). The 1964 is a multi-channel receiver with provision for tuning
up to 10 pre-determined fixed frequencies over the range 1.6 - 27 .5MHz. Additional cov-

erage fo 100kHz and 50MHz is also possible, but with some limitations on performance. ~—

Versions of the receiver permit reception of USB and LSB"-W(ASA, A3H and A3J,
and also DSB and F1 telegraphy. The receiver utilises a 483mm (19") panel to suit standar

racking, and is powered from any standard 40-60Hz supply in the range 100/1 60-200/280V. —

The selection of IF filter, detector, AGC type (Audio or Carrier/Sideband derived) and some
special functions, is determined by the "Mode" switch. The "Mode" switch has four positions
which are pre-programmed to customers requirements fo select the appropriate circuitry for the
modes required (USB, LSB, etc.). Selection of crystal frequencies for the channels required
and pre-programming of the "Mode" control are described fully at Section 2, "Installation".

A double-conversion circuit design is employed with intermediate frequencies of 1.4MHz
and 100kHz. Local oscillator injection is crystal controlled with the crystals being con-
tained in a proportional oven for high stability (for channel frequencies above 20MHz,
local oscillator injection is provided via a frequency multiplier circuit). Injection to the 2nd
mixer is also crystal controlled, but this circuit includes a varactor tuned clarifier facility
with a coverage of + 300Hz.

Two separate audio channels are available, one for local monitoring from a headset or the
internal loudspeaker, and the other for connection to standard 600C line circuit. Input/
output facilities are provided to enable two 1964 receivers fo be inter-linked by their AGC
lines to give diversity operation, and also to enable remote "aerial" or "RF" muting. A 50Q
output is also provided at the final intermediate frequency (100kHz).

The aerial protection and attenuation module provides protection against unwanted RF signals
upto 30V rms and minimises any damage likely to be caused by local high power radiation or
lightning. Extended or remote operation of Mode, Channel, IF Gain, Clarifier, RF Mute,
Aerial Attenuator, and AGC Controls, requires the fi’rfingf of the optional "remote interface
adaptor" module (* Appendix B refers).

The 1964 receiver is designed to facilitate easy servicing, mainly by the provision of quick
access to all test and adjustment points, and by the concept of modular construction (inclu-
ding the Front Panel PCB assembly) interfaced with flat ribbon-cable interconnection. The
modular construction concept makes provision for fitting a variety of special modules to pro-
vide local oscillator drive, RF amplification and filtering. These additional refinements in-
clude single frequency drive, and broad-band RF amplifier, all of which allow the specific
realisation of a precise and cost effective system to meet differing requirements. Space is
also provided on the front panel for an extra control, which can be used for additional con-
trol of the programmable functions, or in conjunction with specially fitted modules (** Ap-
pendix B refers).

(* ) Appendix Bl : : Remote Control
(**) Appendix B2 : : Special Variants.
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Guarantee

All 1964 receivers are suitable for continuous use under arduous operating conditions and
should require very little routine maintenance over long periods of operation. With the ex-
ception of the semi-conductors, all components are guaranteed by the Manufacturer for a
period of one year from the date of purchase. The semi-conductors are all covered by a
separafe guarantee,

Servicing

Spares for user servicing can be supplied and helpful advice will be freely given when re-
quired. Any enquiries relating to service matters should be directed to the "Sales and Ser-
vice Department", at our usual address.

Should major servicing become necessary, the receiver can, by prior arrangement, be re-

turned to the Manufacturer for attention. Extreme care should be taken to ensure that the
equipment is well protected against possible damage during transit.
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TECHNICAL DATA SUMMARY

Frequency Coverage

10 channels arranged in 5 pairs. Each pair of channels to be any one of the following

bands: -

- 3.0MHz
- 5.7MHz
10.8MHz
- 20MHz
- 27 .5MHz

O W=
OO NO O
1

2
Model 1964/1 covers 1.6 = 20MHz only.
Pre-tuned RF circuits are provided on each channel.

Alternatively, reception con be arranged below 1.6MHz,

Intermediate Frequencies

1400kHz and 100kHz.

Reception Modes

A3,
A3J, A3A, A3H, USB or LSB
Reception mode F1 can also be provided.

Aerial Input

500 unbalanced. (30V continuously applied will not damage the receiver).

Power Supplies

100/160V and 200/280V  40-60Hz. Consumption approximately 25 VA. .

(Total range inc. variability of supply).

Envirenmental

Operational : —102C to +552C. '
Storage : ~407 C to +70 Cé
Humidity : 95% R.H, ot 40°C.

Compatible with all Marine Specifications.
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Dimensions

Panel : 483mm x 88mm

ll_z:;s‘on i 420mm (including allowance for cabling)
Weight - 10kgm.

Controls

# ‘herial Attenvator 0dB_-20dB_-40dB ) *

IF Gain

AF Gain

Clarifier + 300Hz range
Mode Select
Channel Select

’i‘,GC on/Off.‘"{% Zéoﬂﬁmfo AS $eNS WIW/%*'C ! Covko (_')

LINE LEVEL
PERFORMANCE SPECIFICATION 1964/1

Noise Factor l‘é ~ iz 10dB typical. (equivdlent to 15dB S/N for.1uV emf in sideband
modes or 15dB S/N for 5uV emf, 30% 1kHz modulation, in AM

modes, manual gain).

V-27.5Hiz ;- 1246 THPCA L

h

e ] SSB::  -6dB  350Hz to 2700Hz
|F Seeenvity -60dB  ~400Hz to 3700Hz
DSB:: =-&dB +3.5kHz

-60dB + 10kHz

Special bandwidths can also be accommodated to meet custom-
ers requirements.

Image Rejection —=70dB below 9MHz
—==60dB below 15MHz
—50dB below 20.00MHz

Z 4o BeLoW 97.5Mifz.
IF Rejection —100dB
In-Band Intermodulation  Third order products more than 40dB below standard output.

(Inputs up to 80dBuV).

Out-of Band Intermodula-  The third order products produced by 2 signals removed from

tion the wanted signal by greater than 30kHz must be greater than
80dBuV to produce a spurious equivalent to 0dBuV wanted sig-
nal.
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Cross-Modulation

Stability

AGC Characteristics

Qutputs

With a wanted carrier 60dBuV adjusted to give standard output,
on unwanted signal 20kHz off-tune must be greater level than
?5dBuV to produce an output 30dB below standard output,

Better than 10Hz overO to 40 C for frequencies below TOMHz.
Better than }ppm over0 to 40°C for frequencies above 10MHz,
(Referred to 20°C). .

Less than 2dB change in output for 90dB increase from AGC
threshold (approx : 1uV).

100kHz IF Output 20mV info 50Q
Line Audio : 30mW into 600Q balanced or unbal-
anced.
Loudspeaker : TW into 4-8Q.
. Headphones : SmW into 600Q.

Distorfion on above outputs typically 1%.

NOTE : : The above figures are typical only and do not form the basis of a contractual test

specification,
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Secfion 2

INSTALLATION

Pre-programming of receiver functions

The CHANNEL frequencies and MODE functions are pre-programmed by Eddystone Radio
Limited fo customers specific requirements. However, changes may be carried out by the
customer, and in such cases, it is strongly recommended that prior consultation should be
made with Eddystone Radio Limited, to establish the best method of effecting the desired
change. It is emphasised that the following information is submitted as a general guide only.
The relevant information concerning the necessary physical changes is given at Section 5
under the heading Maintenance.

Setting of Channel Frequencies

These are determined by the actual frequencies of the crystals (XL1-XL10) in the Oscillator
Module. The field specification relevant to these crystals, is detailed in Eddystone draw-
ing/part number 10347P. The relationship between Channel frequency and Crystal frequen-
cy is given in Table 1. This illustrates that the relationship depends on the frequency band
" in which the channel falls. As each band requires a different RF HEAD Module type, the
relevant modules fitted must correspond with the channel frequencies. Single and double
channel modules are available, and for a receiver with 10 used channels, the maximum
number of 5 double channel modules will be required. It should be noted, that each mod-
ule can only accept frequencies in the band specified: this may limit the overall choice of
channel frequencies. The nominal band limits are given in Table 2. Aise, WHAW A
X HIGH SiDE OseitlAmwe IS USED (1€ Rifz) THE DIoDES CoRKESPNING 70
THE ASSOCIATED CHANNEL ANYHEBEES (1e D foR cHANNE Z) erc, NLE
F177ED onN THE ‘Ao S7 z‘);:bﬁni‘gBl%’(f"( TeR’ FoALD . ( EXCELT IV THE

CASE OF Sortf SPecin € VRK ir/f‘,s«’;fs')

Relationship between Channel Frequency and Xtal Frequency

RANGE(S) CRYSTAL FREQUENCY (kHz)

R1/2 Channel frequency (kHz) + 1400kHz.
R3/4 Channel frequency (kHz) - 1400kHz.
R5 Channel frequency (kHz) - 1400kHz.

X Multiplier factor 2

n.b. If certain reception modes require special IF filtering (e.g. A2), the above relation-
ship may alter. (See Appendix B2). ‘
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TABLE 2

Nominal Band Limits of RF Head Modules

RANGE BAND LIMITS
1 1.6 - 3.0MHz
2 3.0 - 5.7MHz
3 5.7 - 10.8MHz
4 10.8 - 20MHz
] 20 - 27 .5MHz

n.b. As long as the ratio between the two required frequencies in any band does not exceed
approximately 2, the above limits may be extended by about 5%. Details of other frequen-
cy bands are given in Appendix B2.

The frequency of the second local insertion oscillator is determined by the frequency separa-
tion of crystals XL11 and XL12 in the Oscillator Module. These are simultaneously varied
by the CLARIFIER control to provide approximately +300Hz tuning. In certain circumstances
the actual frequencies of the crystals may vary from that given in this handbook. Accord-"
ingly, the specification for the crystals is given in Eddystone drawing/part number 10348P.
The relevant data applicable to changes of frequency in 1964 Model variants are detailed in
Appendix B2.

Programming of Mode Switch

The four Mode Switch positions are programmed via the diode memory on the "MODE MEM-
ORY MODULE". The program thus formed, acts as a monitor program translating the mode
selected into the necessary connections and operating functions within the receiver. Table
3, details the elements of the receiver which are programmable. The presence of a diode in
the memory matrix is equivalent to a "1": the absence of a diode is equivalent to a "0".

Notes for TABLE 3

(1) Audio derived AGC is only operable when the product detector is also selected.
(2) When the filter module is by-passed, the IF filtering is determined by the 1.4MHz
" roofing filter and is nominally +3.5kHz (-6dB passband). This is normally used for AM mode
reception.
- (3) Normally, the product detector insertion oscillator must be enabled when the prod-
uct detector is selected.
(4) On all selected mode positions Vcc must be applied to the MAHN=IF-amplitier—and
detectors. This state is indicated by the illumination of the RECEIVER ON indicator.
(5) The basic (shorter) AGC time constant is automatically selected when AGC off is

selected by the SENSITIVITY/AGC switch. This is necessary to reduce time delays when
switching from AGC off to AGC on in the presence of a large signal.
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Programming Examples

Referring to the mode examples given in Section 3 "Operation™, the programs would be spec-
ified as follows:~

(X - don't care, diode presence not critical).

Mode position 1 - 'AM' - this required a +3.5kHz filter, the basic AGC time constant,
carrier/sidebund derived AGC, and the envelope detector. The program would be as fol~
fows: -

Mode positions 2 and 3 - 'USB/LSB'. The relevant programs are the some, except for the
selection of IF filter. This requires audio derived AGC, the product detector and insertion
oscillator and either IF filter 1 (LSB) or 2 (USB).

A B C D E F G H 1 J
X 1 0 1(LSB) 0 0 0 o 0 1
0(USB)

Further information on programming can be found in Appendix B2 and is available from
Eddystone Radio Limited.

Power Supplies

The receiver must be disconnected from the supply before removing covers or making ad just-
menfts to the power circuits,

The receiver may be powered from any standard 40-60Hz AC supply in the range 100/160V
or 200/280V.

Before connecting the receiver to either form of supply source, it is essential to note the in-
formation given below. '

AC Supplies

The receiver utilizes a toroidal wound mains transformer with primary voltage toppings., The
primary tappings can be easily adjusted to suit any standard AC supply by means of the ex-
ternal mains voltage setting switch focated on the rear panel. The mains adjusiment switch
can be operated with a wide blade screwdriver, or with a suitable coin-shoped instrument.
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Standard receivers as despatched from the Factory are suitable for 240V operation. Other
voltages may be specified at the time of ordering. [T IS VERY IMPORTANT to check that
the setting of the SUPPLY VOLTAGE SWITCH is set to the nominal local mains supply vol-
fage.

NOTE! It is essential to disconnect the receiver from the mains supply prior to making pri-
mary voltage adjustments.

AC Fuse Rdﬁng

105/160V ) . .
- 210/280V ) P 0.5 Amp (Time-lag)
Internal DC Supplies - 3 Amp

AC Mains Input

The AC supply connector is fitted with approximately 2 metres (78 inches) of 3 core cable
which is colour coded in accordance with the current European Standard and generally com-
plies with British Standard BS415, viz:-

LINE s BROWN
NEUTRAL e BLUE
EARTH " GREEN/YELLOW

NOTE: If the colours of the wires in the mains lead of this apporatus do not correspond with
the coloured markings identifying the terminals in your AC mains source connector (or mains
plug) proceed as follows:-

1. The GREEN/YELLOW wire must be connected to the plug terminal marked "E" or
" " coloured GREEN or GREEN/YELLOW.

2.  The BLUE wire must be connected to the plug terminal marked "N" or coloured either
BLUE or BLACK.,

3. The BROWN wire must be connected to the plug terminal marked "L" or coloured
~either BROWN or RED.

A separate Earthing terminal (E -J__— ) is also provided fo enable the equipment chassis to be
bonded to the rack earth.
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Fig. 2.1 Rear Panel View

Ancillaries Connector Inputs and Outputs

The ancillary connector is situated towards the left hand side of the rear panel (see Fig 2.1).
The relevant connections are clearly illustrated at Fig 2.2.

4/8.n DIVERSITY
AUDIO AGC
OUTPUT QUT IN
2 3 4

Cc.T RF MUTE
LINE OUTPUT

VIEWED FROM SOCKET SIDE

Fig. 2.2 Ancillary Connector

Pins 1 & 2 :: can be used for connection to an external loudspeaker with impedance great-
er than 3Q (4-8Q optimum range). This output is muted when a phone iack is inserted in
the 'PHONES - LS MUTE! sockef as this causes the internal ground to pin 2 to be open
circuited.
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Pin 3:: is a general purpose ground terminal.

Pins 4 & 5: : are diversity AGC input and output lines which can be used to cross-fink the
ACGC lines of two 1964 receivers, to facilitate space or frequency diversity operation. The
cross-1inking arrangement is shown at Fig 2.3. (See also 'Operation - Reception of Signals’
and details of Pins &, 7, 8 connections as listed below).

R DR
’ R
rd ST T T T T l
4| si” 4] s|~” Loy
1539
‘9f4 '9:4 DIVERSITY
COMBINER

DIVERSITY OPERATION

Fig. 2.3 Diversity operation (via ancillaries connector).

Pins 6, 7, 8 :: are for connection fo an audio line system (typically 600Q balanced). A
centre tap is also provided from pin 7. When diversity operation is being used, the iine au-
dio outputs from the two 1964 receivers can be combined as shown in figure 2.4 below.

COMBINED BALANCED g

_.................—......—--——b
- AUDIO QUTPUT
330N 330N
3w 13w
] £
6 7! 8 6l 7| 8
1964 1964
1 2

Fig. 2.4 Line audio output combining etc.
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Pin @ : : connection of a +12V DC exiernal supply (referred to pin 3} will open circuit the
aerial input connection and short circuit the input to the receiver RF amplifiers fo ground
(i.e. 'Aerial' or 'RF' muting). About 10mA is drawn from the 12V supply.

Other Rear Panel Connections

Nominal 50Q matched connections are provided for the aerial input and final IF {100kHz)
output. Spare BNC connectors are supplied in the accessories kit.

Various fittings, and an input aperture, are provided for connection of remote interface
adaptors (see Appendix B1). '

An unused aperture is provided adjacent to the DC fuses, which may be used in certain 1964
variants (see Appendix B2).
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Section 3

OPERATION

SENSITIVITY/AGC : : This six position rotary switch controls the level of fixed attenuation

applied in series with the aerial input and also determines whether or not AGC (automatic
gain control) is applied. Three levels of attenuation are provided with a choice of AGC on
or off at each level. The type of AGC is determined by the pre-programming of the 'Mode'
switch (see Installation). Minimum (MIN) sensitivity corresponds with 40dB fixed attenua-
tion, Medium (MED) with 20dB attenuation and Maximum (MAX) with zero attenuation.

MODE : : This six position rotary switch selects one of four reception modes, or remofe con-

trol (see Appendix B1). The Mode Switch also has an OFF position, where the receiver out-

puts are effectively muted, but all oscillator circuits are left operating to maintain frequen-
cy stability. In all positions, the 'STANDBY" indicator is illuminated, indicating that
mains power is supplied to the receiver. When set fo an operative Mode position, the 'RE-
CEIVER ON! indicator is also illuminated (this also occurs when an operative Mode is se-
lected by remote control, see Appendix BI). The four Mode positions are pre-programmed
to customer requirements (not all four positions need be used) and the positions are marked to
indicate the reception mode provided. Essentially, each position is programmed to select
the IF bandwidth, detector type, agc type and any special circuits required for a particular
signal type. A typical example is as follows:-

Mode position 1 : 'IAM! - selects 7kHz symmetrical IF filter, envelope detector and
carrier/sideband derived AGC. *
Mode position 2:  'USB' - selects 2.4kHz USB IF Filter, product detector and audio de-

rived AGC, * _
Mode position 3 : 'LSB' - selects 2.4kHz LSB IF Filter, product detector and audio de-
rived AGC. *
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Mode position 4 :  Spare - not used.,

* N.B. only selected if AGC ON is also selected.

A wide variety of options are available and these are detailed in Section 2 headed Installa-
tion',

CLARIFIER : : This control effectively varies the frequency of 2nd oscillator injection, thus
giving an extra + 300Hz tuning range to the nominal channel frequency.

CHANNEL : : This ten position rotary switch selects the channel frequency required; the
actual frequency being printed on the adjacent 'CRYSTAL CHANNELS (kHz)' label. The
frequencies are pre-set to customer requirements by the selection of the crystal frequencies
used in the 1sf oscillator. This is further detailed in 'Installation’ (Section 2).

IF GAIN : : This control is operative when 'AGC OFF' is selected by 'SENSITIVITY/AGC!
Switch, and then sets the gain of the final intermediate frequency (IF) amplifier.

AF GAIN : : Thiscontrols the level of audio output to the front panel speaker end 'PHONES!
sockets and fo the rear panel 4/8Q output. It should be noted that when a jack plug is in=
serted into the lower socket (marked 'LS MUTE') the internal loudspeaker and 4/8Q outputs
are automatically muted,

LINE LEVEL : : This pre-set control sets the level of the rear panel output from the line
amplifier (which is independent from the main audio amplifier). Access to the control is
via the front panel operture and adjustment is made with a screwdriver to give the desired
line output level.

: S "
On special variants the spare control position on the exireme left hand side of the front

panel may also be used (see Appendix B2). Other operations considered more fully in 'In-
stallation' Section 2, include 'Aerial® or 'RF muting' and diversity AGC operation.

Reception of Signals (/\i'( TE SertE VARIANTS YAy #QVE SpIEHTLY DUFERENT

PROCEDLRES (SFF  "B2)

The desired channel frequency is selected using the CHANNEL4witch and the appropriate
reception mode using the MODE switch (for remote operation see Appendix B1). If AGC is
selected, the SENSITIVITY/AGC and AF GAIN controls are adjusted to obtain a suitable
audio output. If AGC is not used the IF GAIN will also require adjustment. When single
sideband (SSB) or frequency shift keyed (FSK) signals are being received, the CLARIFIER
control may need adjusting to resolve the SSB or tune the FSK signal. [f the line output is
being used to feed another system, it is recommended that AGC is used to stabilise the ouf-
put level which can then be readily adjusted to the required level by the preset LINE LEVEL
control .

For most signals it is also recommended that Maximum (MAX) sensitivity is used., However,
for signals equivalent to greater than 80dBuVY from a matched source, use -of Medium or Min-
imum sensitivity will provide optimum output distortion.
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When headphone operatien is required, the fower 'PHONES? socket should be used which
will cutomatically mute the inferal loudspeaker and any externally connected loudspeoker.
The upper jack may also be used then for a second pair of headphones or may be used alone
to drive, for example, a tape-recorder, the loudspecker(s) still being connected for the
purpose of output monitoring.

In cuses where the receiver is operated in the proximify of, or in conjunction with trons-
mitters, the Aeriol or RF muting facility may also be useful. Application of +12V DC (ot
about 10mA) to the appropriate connection of the rear panel '"ANCILLARIES’ socket will
open circuit the Aerial connection ond short circuit the receiver RF amplifier input to
ground.

Diversity AGC connections are also available from the 'ANCILLARIES' socket to enable
two 1964 Receivers to be aross-linked for diversity operation (frequency or space diversity).
For optimum performance in this arrangement the EDDYSTONE 1539 DIVERSITY COMBINER
may be used, or a special variant of the 1964 with an inbuiit adjustment con be provided.
Use of this variant adjustment facility, and any other controls on 1964 Model variants are
covered in Appendix B2.

The rear panel IF output socket can be used to drive a variety of ancillary equipments sueli
as the Eddystone 1529/1 FSK Teleprinter Drive, or Eddystone 1061A Panoramic Display Unit.
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Section 4

CIRCUIT DESCRIPTION

NOTES : SECTION FORMAT

1) Modular Consiruction

The individual reference number allocated to the various components which make up a par-
ticular circuit module will always start o "1" (e.g. R1, C1 etc.).

Each component reference in the description which follows is prefixed by the particular
module reference number to facilitate the location of the component.

Five different RF TUNER Heads are used to cover the frequency range of the receiver. The
actual RF Heads fitted in any one receiver depend on the channel frequencies of that re-
ceiver. Up to five RF Heads may be fitted, each being capable of tuning to two channels
within the assigned range. The circuitry of each range is similar and therefore the indi-
vidual components, the values of which differ from range to range, is suffixed with a num-
ber equal to the range number (see Table 2 Page 2-2).

The overall coding is as follows:~

Prefix : [ - Aerial Atrtenuator Board

2 - RF Tuner Head (suffixes /1 to /5)
3 - Auto. Sideband Selector

4 - Ist. Mixer

5 = Ist. IF/2nd Mixer

6 - Fitter Module

7 - Main IF, AGC, Detectors, Audio
8 - Oven Unit

@ - 1st. Oscillator

10 - 1st. Qscillator Output (1964/1)
1A - 1st. Osciflator Output (1964/2)
12 - Frequency Doubler (1964/2)
13 - Clarifier

14 - Front panel control board

15 - Mode Memory board
16 - Power Supply
17 - Miscellaneous items

For other modules see Appendix B2, Special Variants.

2) Circuit and Data Diagrams

The following detailed deseription of the individual module circuitry should be read in con-
junction with the main circuit diagram contained at the rear of this handbook. The data
diagrams contain the relevant voltage and signal levels, on o module by module basis, and
should be used with reference to the 'MAINTENANCE!' Section of this handbook. It is
emphasized that the specified levels, unless otherwise stoted, are typical values only.
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AERIAL ATTENUATOR BOARD : : COMPONENT PREFIX 1

This board (Module part no. LP3640/1) contains the aerial (or RF) muting relay and two re-
lay switched 20dB attenuators. The input signal from the rear panel 'AERIAL INPUT 500"

socket is fed to the RF muting relay IRLA and the protection diodes 1D1/8 inclusive
(BAV10).

When a +12V DC input (at approx. 10mA) is applied to printed circuit board pins 1 or 4,
1RLA open circuits the connection fo the aerial socket, and short circuits to ground the feed
to the attenuator relays, thus isolating the receiver from the aerial. Board pin 1 is connec~
ted to the rear panel '"ANCILLARIES' socket to enable an external RF muting control " Pin 4
is connected on certain receivers to provide RF muting at specific positions of the front
panel '"MODE' switch (e.g. RF muting activated when '"MODE' switch set af "OFF'), Pins 1
and 4 are diode isolated. The settings of the attenuators are controlled by the front panel
'SENSITIVITY/AGC" switch. When switched to either '"MAXIMUM! position, the attenu-
ators are bypassed. When switched to either 'MED UM’ position, the 20dB attenuator formed
by 1R3, TR4, TR5 is selected by relays 1RLB and 1RLC. The previous stage (IRLB/1RLC) is
still actuated when switched to either '"MINIMUM' position, but now the 20dB attenuator
formed by 1R7, 1R8 and 1R9 is also selected by relays IRLD, 1RLE.
X ON CERTAIN “5¢ B VAR AN7S) AN "B L;‘/VM-‘"I) D IRECTLY T P i1b Ve %
;5/‘,’4 {r;:,;_ f}? ’.f:,v\;;_»,;/?;[__g;f:‘ ,é'v,/g /:\3'?';4{”? c/;:':;,lxys /j:/ ;/ﬂ;! a;;,-@) 70 AN 5 ofF THE
"SE TONER MEADS .'T, PC ) 5 - KTTEK fIND THE EXTENA MUTE
RF TUNER HEADS Y COMPONERIT FREFIX2" A A B e T
ALLROX IArELY, i .
The RF TUNER HEADS (module part nos. LP3640/2 to LP3640/6 for ranges 1 to 5respective-
~ly), filter and amplify the input signal from the Aerial Attenuator Board. The Heads then
provide the signal drive to the 1st. MIXER af the correct impedance level. All RF Heads
are designed to operate with nominal 50Q source/load impedances and are connected in
parallel across 50Q input and output bus structures,

The input signal is filtered by the bandpass tuned circuit formed by 2L1/- and, 2L2/-, and
their associated tuning capacitors; 2L1/- and 2L2/- are bottom inductance coupled by
2CH1/-. This filter also matches the 50Q source to the input of the following common
emitter amplifier 2TR1/- (BFW17A or BFW30). The overall gain of the HEAD is preset by
the emitter feedback resistor 2RV1. 2L3/-, and associated components in the collector of
2TR1/- provides further filtering and correct source impedance of approximately 50Q for

the next (1st. MIXER) stage.

The relevant HEAD required for the channel selected by the front panel 'CHANNEL' switch
is activated by Vcc applied to either printed circuit board pin 1 or 2. This connects the
HEAD input and output to the input and output buses via relays 2RLA and 2RLE respectively.
If Vee is applied via pin 1, relays 2RLB, 2RLC and 2RLD are also activated to make 2C16/-,
2C18/~ and 2C21/- the effective tuning capacitors. (Otherwise these are 2C17/-, 2C19/-
and 2C20/~). In this way each HEAD can be tuned to two different frequencies.

AUTO-SIDEBAND SELECTOR : : COMPONENT PREFIX 3

The Auto-Sideband Selector Board (module part no. LP3640/7) automatically selects the
correct sideband filter allowing for signal spectrum inversion which occurs when the 1st.
Oscillator frequency is set on the high side of the input signal frequency.
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An exclusive OR logic gate 3IC1 (MC14070) is driven from the USB/LSB selector (*MODE!
switch on front panel) via prinfed circuit board pin 11, Another input is either held low by
3R1 or, on channels where inversion occurs, is held high by a diode ‘connected to the
appropriate RF TUNER HEAD Vce switching line (all of whichare connected via this board).
The diodes 3D1 fo 3D10 inclusive (BAX13)are fitted as necessary when the receiver channel
frequencies are being set.

Thus the output of 3ICT, buffered by 3TR1 (BC547B) selects either the USB or LSB Filter in
the 'SIDEBAND FILTER MODULE' depending on both the setting of the 'Mode' switch and
whether or not signal spectrum inversion is taking place. This ensures that the required
sideband is received correctly (i.e. as marked on the '"MODE' switch) on all channels.

1ST MIXER : : COMPONENT PREFIX 4

The Tst. MIXER (module part no. LP3640/8) converts the input signal derived from the RF
TUNER HEADS to the first IF stage frequency of 1.4MHz,

A matched quad FET package 4IC1 (U350) is used in a balanced configuration with funed
Pi-network circuits formed by 412, 413, 4C3, 4C4, 4C5 and 4C6 providing extra filtering
at 1.4MHz and the correct cutput impedance, via transformer 4T1, for the following stage.
The ‘input signal is fed to 4IC1 via the balun 4L1 and balancing network formed by 4R1,
4R2 and 4RV1. The 1st. Oscillator drive is fed to 4iIC1 by the balanced transformer 414,

}

1ST IF/2ND MIXER : : COMPONENT PREFIX 5

The 1st. IF/2nd. Mixer (module part no. LP3640/9) amplifies and filters the 1.4MHz out-
put of the Ist. MIXER and connects this to the second IF frequency of 100kHz. A" per-
manently connected AGC stage is also situated in the module and comes into operation
with aerial input signals above about 60dBuV. The AGC stage controls the gain of the 1st.
IF amplifier and limits the maximum signal level fed to the 2nd. Mixer,

' The si.gnql from the 1st. MIXER is filtered by 5L1, 5C1 and the 'roofing crystal filter' 5FL1.

Depending on the receiver variant, 5FL1 may also provide the overall bandwidth on AM
Mode or when only one bandwidth is required. Thus the actual crystal filter fitted depends
on the receiver reception modes, On the standard 1964/1 a 7kHz filter is fitted for the re-
ception of AM signals. The filtered signal is amplified by 5TR1 (BFX89) and 5IC1 (SL610).
5IC1 is a variable gain amplifier and is used in the AGC loop, the control voltage being
generated by the detector 5IC3 (5L1623). This is fed by the output of 5ICT, amplified by
the tuned load common emitter stages 5TR2 and 5TR3 (BFX8%) thus completing the loop. The
loop is initially set up by preset potentiometers 5RV1 and 5RV2. '

The level controlled signal from 5IC1 is then fed to the double balanced mixer 51C2 (SL641),
local oscillator drive af 1.3MHz to this device being supplied by the Oscillator module.
The resulting 100kHz signal is filtered by tuned circuit 512, 5C11,

The relay 5RLA is part of the overall bandwidth selection and is controlied by the program-
mable '"MODE' switch (see pages 2-2 to 2-4). When activated, 5RLA feeds the output of
the '2ND MIXER' directly to the 'MAIN [F', by-passing the 'FILTER MODULE*, In this
case, the attenuator formed by 5R11 and 5R12 compensates for the obsence of the lossy
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'FILTER MODULE'. When 5RLA is not activated, the out‘puf from the '2ND MIXER' is fed
to the 'FILTER MODULE" and then to the '"MAIN IF',

FILTER MODULE : : COMPONENT PREFIX 6

}

This module contains up to two crystal filters in order to provide different overall bandwidth
setfings. The filier selected depends on the setting of the programmable MODE SWITCH
(see pages 2-2 to 2-4). The actual filters (6FL1, 6FL2) provided depend on the receiver
reception modes. For the standard 1964/1 the USB and LSB filter are fitted, in which case
the filter madule is described as @ 'SIDEBAND FILTER MODULE' (port no. LP3633). The
filter selected depends on whether or not relays 6RLA and 6RLB are activated by the setting
of the front panel '"MODE' switch., The respective relays are situated on printed circuit
boards fitted on the ends of the module (PCB assemblies part no. LP3640/10 and /11). The
filter selected is only brought info circuit when the filter by=-pass circuit is not selected
(see end of previous sub-section).

MAIN'IF, AGC, DETECTORS, AUDIO : : COMPONENT PREFIX 7

This module (part no. LP3640/12) provides most of the receiver gain and the various AGC
and detector ‘options. The module also confains the line and high level audio amplifier
circuit stages. It should be noted that the actual AGC and detector circuits brought into
operation depend on the settings of the programmable 'MODE' switch (see pages 2-2 to
2-4).

The 100kHz signal derived from the 2nd. MIXER is selected from the filter by-pass link, or

the 'FILTER MODULE', by relay 7RLA. This relay operates in parallel with relay 5RLA on
the 1st. IF/2nd. MIXER module (as previously described). The signal is amplified by 7IC1
and 71C2 (MC1590G) and the common emitter siage 7TR1 (BC107b). Broad filtering at
100kHz is obtained by the low Q tuned circuits formed by 7CH1/7C7, 7CH2/7C14 and
7L1/7C19. The devices 7IC1 and 7IC2 are variable gain amplifiers and are controlled by

"the front panel 'IF GAIN!' control when any 'AGC OFF' position is selected by the front

ponel 'SENSITIVITY/AGC' switch. Otherwise they are controlled by the DC output of
7IC4 (741). The relay 7RLB is then activated to moke this connection.

7I1C4 amplifies the DC control voltages derived from a variety of AGC sources and feeds
the 'SIGNAL LEVEL MUTE' module which is fitted in certain variants. Audio or sideband/
carrier derived AGC is fed to 7IC4 via the voltage follower buffer stage 7IC3 (741), Vari-
ous preset voltages and dual diversity AGC/balance voltages are fed directly to 7IC4,
Audio AGC is generated by 7IC8 (SL1621), amplified by 7IC5 (741), and fed to 7IC3 when
audio AGC is selected by the front panel 'MODE' switch activating 7RLC. The zener diode
7D6 (BZX79, C4V7) is used to prevent excessive voltage being generated when the AGC
loop is opened during manual gain control. When 7RLC is not activated, 7IC3 is fed by DC
produced by 7D1 (BAX13) which rectifies the 100kHz signal output of 7TR1 amplified and
buffered by 7TR3, 7TR4 and 7TR5 (BC1076).

The diodes 7D2 and 7D3 are used to prevent excessive voltage being generated under open
loop conditions. Two time constant options are available on this loop dependant on 7RLD,
When activated by the programmoble '"MODE' switch, time constants are increased by the

addition of an extra capacitor (7C37).

Page 4-4




The high level intermodulation performance of the 'MAIN IF* amplifier is determined by the
preset potentiometer 7RV1; the carrier/sideband AGC loop is set up by presefs 7RV2 and
7RV3; the audio AGC loop by 7RV6 and 7RV7. 7RV4 provides initial setting up for both
loops. _

Diversity AGC from a second receiver can be fed via the rear panel 'ANCILLARIES' socket
direct to 7IC4. Diversity AGC to such a receiver is fed from 7IC3 via 7R40 and the 'AN-
CILLARIES' socket. For optimum diversity AGC operation, some 1964 varionts also have a
front panel 'DIVERSITY BALANCE! control (17RV1) which is preset to provide a small
amount of receiver AGC 'balance' current to 71C4. : '

The output of the final "MAIN IF! amplifier 7TR1 feeds the IF output buffer 7TR2 (BC1076)
and the envelope and product detectors. 7TR2 provides approximately 40mV rms output emf
at 50Q impedance to the rear panel (IF OUTPUT 50Q) socket from an input signal of level
sufficient to generate AGC. The envelope defector 71C6_(CA3002) and product detector
7IC7 (SL1001A) are fed via the preset level control 7RV 13 optimise the distortion perform-
ance. Each detector output passes through a low pass filter formed by 7CH5, 7CHé, 7C53,
7C54 and 7CH7, 7CH8, 7C63, 7C64 respectively. The product detector also receives local
oscillator drive at 100kHz from the 'OSCILLATOR' module; the output of the lowpass filter
feeds the audio AGC generator 7IC8 via preset potentiometer 7RV6, thus limiting the use of
audio AGC to reception modes using the product detector. When a programmed mode is not
selected (e.g. in '"MODE!' switch 'OFF! position), the +15V Vec supply to the detectors is
removed to 'mute' the receiver. ;

The output of either envelope or product defector is selected by the transmission gate 7IC10
(MC14016) which is controlled via the buffer pack 7IC9 (MC14049) by the setting of the
front panel programmable 'MODE' switch. 7IC10 also open circuits the following audio
amplifier stages from both detectors when an audio muting signal is applied across 7Ré68 (as
oceurs in receiver variants fitted with signal level muting).

The audio output of the transmission gate is fed to the line and high level audio amplifiers
via the front panel preset 'LINE LEVEL' control and the 'AF GAIN' control respectively.
The line level amplifier consists of an input buffer 7TR7 (UC734B) and amplifier 71C12
(TCA760) driving transformer 7T1 which provides a balanced centre-tapped output to the
rear panel "ANCILLARIES' connector with @ maximum power output of at least 30mW into
600Q. The high level amplifier consists of an input buffer 7TR6 (UC734B) and amplifier
7IC11 (TBA8105) driving the front panel loudspeaker and headphone outputs and rear panel
'ANC ILLARIES® socket 4/8Q output (with at least 1W maximum output). Inserting a jack
plug into the front panel 'PPHONES - LS MUTE' socket open circuits the earth return to the
internal loudspeaker and rear panel outputs, muting these provided the rear panel 'AN-
CILLARIES' output (pin 2) is not earthed externally.

Oscillator Module

The complete Oscillator Module (port no. LP3631) provides the local oscillator frequencies
to the 1st. Mixer (frequency determined by the required channel setting), ond the 2nd.
Mixer (at 1.3MHz + approx. 23Hz). The frequency of drive to the product detector ex-
hibits a slight shift as it is derived by dividing the 1.3MHz output by 13. The 1.3MHz vari-
ation provides fine-funing using the front panel 'CLARIFIER! control. Any of six different
sub-assemblies may be fitted and are described separately as follows:
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OSCILLATOR MODULE OVEN UNIT : : COMPONENT PREFIX 8

This unit (module part no, LP3640/13) contains o temperature controlled oven for all the
crystals used in the Oscillator Module, The trimmer copacitors, switching diodes and
associated components for the ‘channel' crystals used in the 'Ist. Oscillator' circuit to
drive the 'Ist. Mixer' are also contained on the associated printed circuit board.

The oven has spaces for twelve crystals; 10 for the channel crystal and 2 in a parfially
screened compartment for the two crystals used in the 'Clarifier’ circuit.

The oven has proportional temperature control using a thermistor temperature sensor, 8THT1
in a bridge configuration, the differential bridge output driving the power differential amp-
lifier BIC;S‘I(pA759). This drives the oven heater winding 8R31 via 8TR1 (BD131). Nega-~
tive feedback from the emitter of 8TR1 is directed fo the input bridge circuit completing
the control loop. The setting of the temperature is established by adjustment of the preset
potentiometer 8RV1 focated in the bridge network.

Associated with every channel crystal position is a set of components forming diode switches
to and’ from the crystal. For example for channel 1 the switching networks consist of 8D1
(BAX13) 8D11 (BAX13), 8R1, 8R11, 8R21 and 8C21, or for channel 5 the appropriate net-
works are formed by 8D5 (BAX13), 8D15 (BAX13), 8R5, 8R15, 8R25 and 8C25. In general
the final digit of the channel number is the same as the final digit of the respective switch-
ing network component identification number. Application of +15V from the front panel
'channel’ switch to the appropriate switching network brings the required crystal into cir-
cuit, all the other crystals being isolated since their switching diodes become reverse
biased. Each crystal also has an independant circuit stage consisting of pi-network input
and output, trimmer and tank capacitors, formed by 8C1 - C10, 8C11 - C20, 8C31 ~ C40
and 8C41 - C50 respectively. The trimmer capacitor is used to set the channel frequency.
In certain cases the tank capacitor may also need to be altered from the nominal value,
The inputs to the crystal networks are driven from the 'Ist. OSCILLATOR' board vie ten
separate lines (board pins 1 to 10}. The outputs of the crystal networks are all connected
together, feeding the 'Ist, OSCILLATOR' board via pin 21,

1ST. OSCILLATOR BOARD : : COMPONENT PREFIX 9

This board (module part no. LP3640/14) contains the basic oscillator circuitry for all crys=
tals contained in the 'Oven Unit'. The ten 1st. Oscillator channel erystals are used in
conjunction with the 'APERIODIC MAINTAINING AMPLIFIER' formed by 9TR1, 9TR2,
9TR3 and 9ICT1. The crystal network output is fed to 9TRT (40673} which provides the
correct load impedance for the crystal pi-network and acts as a buffer to the following
common emitter amplifier 9TR2 (BFX85).

9TR2 output drives a limiting differential amplifier 9ICT (CA3028A) and buffer stage 9TR3
(BFX89), the output of this feeding the ten crystal networks via separate resistors R21-R30.,
The oscillator level is determined by the 'tail' current of 9ICT which is preset by 9RV1 and
is virtually independant of crystal frequency. The more voliage sensitive parts of the osc-
illator circuit are stabilized by the femperature compensated zener diode 9D1 (BZX91
CéV5).

The oscillator circuits related to the two crystals used for the '2nd. MIXER' drive consist of
“the fransistors 9TR4 and 9TR5 (40673) and their associated components. The two resulting
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frequencies are separated by 1,3MHz with the front panel *CLARIFIER' control set to mid-
range. This control supplies a DC voltage to varicap diodes 9D2 and 9D3 (MV1648) in
such a way that a change in control voltage increases the frequency of one oscillator and
decreases the frequency of the other thus increasing the final frequency pulling range (see
'CLARIFIER® circuit description). This, and the choice of 9C17, 9C18, 9C22 and 9C23
also helps to linearise the frequency versus control voltage characteristic. 9TR4 and 9TR5
are connected in simple capacitive tap feedback arrangements to the emitter outputs driving
the 'CLARIFIER! circuit directly. '

1964/1 OSCILLATOR OUTPUT BOARD : + COMPONENT PREFIX 10

This board .(moduie part no. LP3640/15) buffers the output from the 1st. OSCILLATOR
(emitter of $TR3) and drives the local oscillator input of the 1st. MIXER. The buffer tran-
sistor 10TRT (BFW17A) operates as an emitter follower.

1964/2 OSCILLATOR OUTPUT BOARD : ; COMPONENT PREFIX 11

This board (medule part no. LP3640/16) also contains the buffer described in the previous
sub=-section and includes a diode switching network to enable the 1st. oscillator board to
drive the '1st. mixer' directly, or via a frequency doubler circuit which is used on the
1964/2 to generate oscillator frequencies above 18.6MHz to enable reception of channel
frequencies above 20MHz. The diodes which effectively by-pass the frequency doubler are
11D11 and 11D12 {BAX13) which are kept at low impedance when a high voltage is present
at the emitter of 11TR2 (BC547B). On a channel where the frequency doubler is required,
a diode (11D1 - 11D10 BAX13) is fitted so that when that channel is selected the voltage
applied to the particular crystal switching network is also fed via 11D1 - 11D10 to 11TR2,
thus controlling 11TR2 and causing the emitter voltage to fall, thus reverse biasing 11D11
and 11D12, At the same time the frequency doubler is activated by Vec applied via 11R14
which also causes the relevant switching diodes to effectively position the frequency doub-
ler circuit between the 'Ist, oscillator' output and the '1st, Mixer'.

1964/2 FREQUENCY DOUBLER BOARD : ; COMPONENT PREFIX 12

This board (module part no. LP3640/17) contains the Frequency Doubler mentioned in the
previous sub-section. The module is activated on the appropriate channels via 11R14, as
are the switching diodes 12D1, 12D2 (BAX13). When activated, the output of the 'Ist.
oscillator' is fed to the buffer stage 12TR3 (BF324). This feeds the FET frequency doubler
formed by 12TR1, 12TR2 (matched UC734B) via the balanced transformer 12L1. Broad fil-
tering over the second harmonic range is provided by 12CH1T and 12C1 before the doubled
frequency signal is fed to the 1st. MIXER via the 1964/2 oscillator output board, Preset
potentiometers 12RV1, 2 and 3 are used to provide an output of low unwanted harmonic
content and of the correct level; i.e. the doubler is set to give OdB insertion gain.

CLARIFIER BOARD : : COMPONENT PREFIX 13

This board (module part no. LP3640/18) generates the 1.3MHz 2nd. MIXER drive and
100kHz product detector drive from the two oscillator circuits formed by 9TR4 and 9TR5.
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The crystals for the above mentioned oscillators are selected to provide frequencies of
1.3MHz separation. Thus the 1.3MHz signal for the 2nd. MIXER is generated by mixing
the two frequencies in the double balanced mixer 13IC1T (SL1641). The 1.3MHz output is
selected by the low pass filter formed by 13CHI, 13CH2, 13C8, 13C9 and 13C10. The
drive level to the 2nd. MIXER is set by the preset potentiometer 13RV1 through which the
output is taken. An output at 1.3MHz is dlso taken to the quad NAND gate pack 13IC2
(MC14011) which operates as a form of Schmitt trigger and converts the fow level 1.3MHz
sine wave into a 12V peak to peak square wave capable of driving the following divide by
13 circuit 13IC3 (MC14526). The resulting 100kHz output is filtered by the low pass filter
formed by 13CH3, 13CH4, 13C22, 13C23 and 13C24. The drive level to the product de-
tector is set by the preset potentiometer 13RV2 through which the output is taken.

On modes where the product defector is nof used, the 100kHz, output is inhibited by dis-
abling the divide by thirteen circuit, 13IC3. This is effected by the programmoble 'MODE!
switch (see pages 2-2 to 2-4). _

FRONT PANEL CONTROL BOARD : : COMPONENT PREFIX 14

This board (module part no. LP3640/19) contains all the front panel controls (except for cer-
tain controls used by special variants). The circuitry for the programmable 'MODE' switch
and for changeover fo remote control is also accommodated within the module. Sockets are
provided to connect the majority of the previously described modules to the 51602 Remote
Inferface Adaptor (when fitted) end to the 'MODE 'MEMORY BOARD!'. Supply fines from
the 'POWER SUPPLY' also terminate ai this board, from which they are distributed as re-
quired. '

The controls have the following functions:-

1451 - ICHANNEL' Switch. This is @ 1 pole 10 way switch which determines the
channel frequency by applying +15V to the appropriate crystal switching net-
work in the 'OSC ILLATOR UNIT® via socket 14SK6. The switch also supplies
the appropriate 'RF TUNER HEAD' via 45K6, the 'OSCILLATOR UNH' and
35K1 on the 'Auto Sideband Selector’ board. As previously described, 1451
may also activate the Auto Sideband Selector and/or the frequency doubler.
When 'REMOTE! is selected on the 'MODE' switch, the +15V supply to the
pole of 1451 is removed to allow the remote conirol circuits fo take over op-

eration. '

1452 - IMODE'® Switch. This is a two pole, six way switch which defermines the
' operating reception mode of the receiver. When in any of the four central
positions, various sections of the receiver are activated to provide correcire-

ception of the indicated mode. The sections activated are pre-determined by

the programming of the 'MODE MEMORY BOARD' (see pages 2-2 to 2-4).

The board fitted depends on the receiver variant; for the standard 1964/1 and

1964/2 MODE MEMORY BOARD part no. LP3640/20 is fitted which has three

positions programmed fo give AM, USB and LSB reception modes. When a
programmed mode is not selected, (e.g. in the *OFF' pesition) the receiver

audio outputs are muted by removing the Vec supply to the 'DETECTOR' cir-

cuits via relay 14RLA. When o programmed mode is selected, a +12V supply

s directed via the 'MODE MEMORY BOARD' to the required circuits. When

'REMOTE' is selected, a +12V enabling supply is directed to the 51602 Re-
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1453

14RV1

14RV2.

14RV3

14RV4

14D5

1

mote Interface Adaptor (as is a +15V supply which is redirected from the poles
of 1451 and 1453 respectively). The transmission gate 141C2 (MC14018) is
also enabled to feed IF GAIN and CLARIFIER voltages from the 51602 Remote
Interface Adaptor (when fitted) rather than from the front panel control 14RV3
and 14RV4.

'AGC/SENSITIVITY* Switch. This is a two pole é way switch which deter-
mines the degree of RF attenuation used and whether manual gain or AGC s
used. When any 'AGC ON' position is selected the switch applies +15V via

14D4 (1N4004) 14R18, 14R4 and 145K7, to activate relay 7RLB on the 'MAIN

IF' board. The relay connects the gain control input of the "MAIN IF' amp-

" Jifier (7IC1, 7IC2) to the AGC circuits. The +15V also enables the frans-

mission gate 14IC3 (MC14016) which connects the AGC time constant control
from the ‘MODE MEMORY BOARD' fo the time constant relay 7RLD on the
'MAIN IF' board. This ensures that the longer time constant can only be se-
lected when AGC is on and prevents long 'hang-up' times when switching
from 'manual® to 'automatic' gain. Otherwise the amplifier gain is controlled
from the front panel 'IF GAIN' control. When either '"MEDIUM!' sensitivity Is
selected, the switch applies +15V to activate the relays 1RLB and 1RLC in the
AERIAL ATTENUATOR board via 14D2 (1N4004) 14R19 and 145K thus pro-
viding 20dB RF attenuation. All relays (1RLB, 1RLC, 1RLD and 1RLE) are
activated when any 'MINIMUM! sensitivity position is selected, this time via
14D3 (1N4004) and 14R20, giving @ total of 40dB RF attenuation. When
IREMOTE" is selected on the '"MODE! switch, the +15V supply to the poles of
1453 is removed to allow the remote control circuits fo take over operation.

'AF GAIN' Control. The potentiometer is positioned between the 'DETEC-
TOR! circuits selected output from 7IC10 and the input to the high level audio
amplifier, 7TR6 and 7IC11. The control is externally accessible from the
front panel.

'LINE LEVEL' Control. This is-a front ponel operator preset potentiometer
positioned between the selected 'DETECTOR! circuit output from 7IC10 and
the input to the line level audio amplifier, 7TR7 and 7IC12.

'IF GAIN' Control. This provides the DC gain control voltage to the 'MAIN
IF* amplifier (7IC1, 7IC2) via 7RLB when any 'AGC OFF' position is selected
on the 'AGC/SENSITIVITY® switch. This supply is directed via the change-
over transmission gate 7IC2 and is thus disconnected when ‘REMOTE!' is se~
lected on the '"MODE! switch.

ICLARIFIER! Control. This provides the DC frequency control voltages to the
varicap diodes (9D2 and 9D3) used in the oscillator circuits prior to the
ICLARIFIER' circuit stage. This supply is directed via the changeover frans~
mission gate 7IC2 and is thus disconnected when 'REMOTE! is selected on the
'MODE! switch,

'STANDBY' Indicator. This LED is driven from the +1 2V supply to the temp~-

erature control circuit of the TOVEN UNIT! and is illuminated whenever a
mains power supply is connected to the receiver.
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14D6 - 'RECEIVER ON* Indicator. This LED is drilven by the 'ENABLE RECEIVER'
line from the 'MODE MEMORY BOARD' (see pages 2-2 to 2-4) and is there~
fore illuminated whenever a programmed mode is selected via the 'MODE®

switch or by the remote control circuitry when the 'MODE' switch is in the
'REMOTE' position.

MODE MEMORY BOARD : : COMPONENT PREFIX 15

This board selects the appropriate circuitry for the required reception modes via a simple
diode matrix as described in pages 2~2 to 2-4. The boord fitted will thus depend on the
receiver variant. For the AM, USB, LSB modes of the standard 1964/1 and 1964/2, module
port no. LP3640/20 is supplied. The board {which plugs into 145K4 on the 'Front Panel
Control' board) has four inputs from the four possible mode select positions of the 'MODE!
switch, These ‘are cross~coupled, as required, by diodes (1N4004) to outputs which are
connected to the various selectable circuits,

POWER SUPPLY : : COMPONENT PREFIX 16

This is a self contained unit (module part no. LP3632) which generates +15V, 2 x +12V and
-6V DC supplies from the AC mains input.

The mains input is fed in via a filtered mains socket 16FL1, fuses 16FST and 16FS2 (0.5AT)
and a voltage tap selector to the torroidal transformer 16T1. The transformer has three sep-
arate outputs. The first generates -4V via rectifier 16D1 (OSHO1A/100) and voltage regula-
tor 16D1 (MC7906). The second generates +15V and +12V via rectifier 16D2 (B40C3200/
2200) and voltage regulators 16IC2 (MC7815) and 16IC3 (MC7812) respectively. The third
output generates a separate +12V supply for the ‘Oven Unit' via rectifier 16D3 (B40C 3200/
2200) and voltage regulator 161C4 (MC7812). The three secondary outputs are protected by
fuses 18FS3, 16F54 and 16FS5, respectively (all 3A).
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Section 5

MAINTENANCE

Introduction

Section 5 is sub~divided as follows:~

(1)  Service Checks - it is recommended that these checksare performed at 6 to 12 month-
ly intervals and the re-adjustments made, if necessary, to optimise receiver perform-
ance.

(2) Fault-finding and Overall Alignment - these procedures encble comprehensive test
and alignment of the complete receiver.

(3) Removal of Modules - describes the physical removal and replacement of all major
modules in the receiver.

It is important that sub-sections (1) and (2) are used with reference to the Main Circuit
Diagram and the Data Diagrams bound at the rear of this manual. Note that the voltage
levels, gains etc., given are typical values only obtained with the test equipment de-
scribed. Internal views of the receiver are given in Figs. 5.3 and 5.4 as an aid to identi-
. . . P { L L ’
fication of the different modules., o < ox 53\, ISSIWE \)
(1) SERVICE CHECKS A . e

The following test equipment will be required:-

(i)  Voltmeter with at least 20kQ/V impedance and 25V DC f.s.d. / ohms ranges (e.g.
AVO Model 8). -

(ii) - Signal generator of 50Q impedance, with accurate output levels (within + 1dB) over
the frequency range 100kHz - 27.5MHz. The output should be variable over the
range 0dBuV to 100dBuV (emf) with switchable amplitude modulation of 30% at TkHz
(e.g. MI TF2002).

(iii) Output power meter of 4/8/600Q impedance and f.s.d.s of 10mW/TW/T10W (e.g.
M1 TF893A). .

(iv) Frequency counter with THz resolution and better than SHz accuracy over range
100kHz - 26MHz with a sensitivity of at least 50mV rms and input impedance of at
least equivalent to TMQ in parallel with 70p.

(v)  Oscilloscope of 50MHz bandwidth and sensitivity of at least 100mV/cm (AC and DC)
with a x10 probe giving an input impedance of at least equivalent to 10MQ in para-
llel with 7-12p.

The recommended service checks are as follows:~

In all cases the receiver should be switched on and stabilized for 1 hour before checks are
made. ' '

Page 5-1



(i)

(if)

(iif)

(iv)

(v)

Operational check of receiver controls, If any do not operate as required refer to
(2) 'Fault-finding'.

Check the 'Power Supply' final output voltages and 'CLARIFIER' and '|F GAIN VOL-
TAGE' on 'Front panel Control* board. '

Check the Ist. Oscillator drive at 'B' on "Ist. MIXER' board. The Ist. Oscillator
frequencies should be 1400kHz + 30Hz above or below the marked channel frequency,
depending on the associated RF range, and, in some cases, the recejver model va-
riant. The trimmer capacitors 8C31 to 8C40 in the 'Oven Unit' are used to adjust
the frequencies of ranges 1 to 10 respectively if the above specification is not met,
In the early working life of a receiver it is likely that some slight re-adjustment will
be necessary. In extreme cases, the appropriate tank capacitor 8C41 to 8C50 may
also need altering in value. For 1964/1 receivers or 1964/2 receivers using RF ranges
1104 (i.e. up to 20MHz), the output level is adjusted by 9RV1 on the "1ST. OSC-
ILLATOR' board (accessible via holes in the 'Frequency Doubler! and/or '1ST, OSC-
ILLATOR' output boards). In the case of 1964/2 receivers, 9RV1 should be adjusted
first and then the output level on 'doubled" channels (i.e. above 20MHz) set by

"12RV3 on the 'Frequency Doubler board, after first peaking the output using 12C1

and adjusting T2RV1 and 12RV2 for the best sinusoidal output waveform. In cases
where several doubled frequencies are provided, the setting of 12C1 may have to be

o compromise. . ¥
P AN 0 (4K

Check the '2ND. MIXER' drive at 'C' of 'Ist. IF/2nd. MIXER' board. The frequency
should vary over the range indicated with the position of tlie front panel 'CLARIFIER!
control. The range of DC voltage this control provides /and thus the frequency vari- -
ation is determined by the 'set-on-test' resistor 14R10"located on the 'Front panel
control' board, This can be altered, if necessary, to obtain the correct range. Once
satisfactory results are obtained, a check should be made to ensure that with the
'CLARIFIER' ‘control at 12 o'clock, an output of 1300kHz + approximately 30Hz is
obtained. If this is not the case, the position of the knobs on the control spindle

‘either side of the 12 o'clock position should then cause dpproximately equal changes

in output frequency of about 170-200Hz. The output level can be adjusted, if nec-
essary, by 9RV1 on the left hand side of the 'CLARIFIER® board,

Check the product detector drive at 'D' of 'MAIN IF, AGC, DETECTOR, AUD|O!
board. This is only present when the divide by 13 circuit 13IC3 on the 'CLARIFIER?
board is enabled, (i.e. 13IC3 pin 4 =0V) as is the case when USB, LSB or in some
cases, FSK modes are selected. Then the output frequency is produced by dividing
the 1300kHz output by 13 and should be as indicated if section (iv) has been com-
pleted satisfactorily. The output level can be adjusted if necessary, by 9RV1 located
on the right hand side of the 'CLARIFER" board.

Check the overall sensitivity (i.e. $/N or Noise Factor). The receiver controls
should be set as fol lows:-

SENSITIVITY/AGC : MAXIMUM/AGC OFF

MODE : TO SUIT INPUT SIGNAL USED
CLARIFIER : 12 O'CLOCK

CHANNEL : 1 TO 10 AS REQUIRED

IF GAIN/AF GAIN ' AS REQUIRED
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The output power meter (set at 4Q) should be connected fo the rear panel 'ANCILLARIES'
connector pins 1 and 2 to act as an output indicator. The signal generator should be conn-
ected to the rear panel 'AERIAL INPUT 50Q' BNC socket to act os d signal source. Work-
ing through the channels, one by one, the appropriate 'RF TUNER HEAD' trimmer capaci-
tors should be adjusted for maximum oufput. The appropriate trimmers are identified as
follows:=

(0) The switched Ve supply leads to the 'MEADS' are ‘colour coded’ in accordance with
the channel number viz:-

- Vce lead to '"HEAD?' is brown

Channel No. 1
2 - Vee lead to 'HEAD! is red
3 - Vee lead to 'HEAD! is orange
4 - Vee lead to *HEAD!' is yellow
5 - Vee lead to 'HEAD! is green
6 - Ve lead to 'HEAD! is blue
7 - Vee lead to ‘HEAD! is mauve
8 - Vee lead to 'HEAD! is grey
9 ~« . Vec lead to 'HEAD!' is white
10 - Vee lead to 'HEAD! is black

The appropriate 'HEAD' can thus be determined by tracing the Vcc lead to its right
hand side. |

(o) Each head can have up to two Vee leads for the permitted maximum of two channels
per hedd. The sets of trimmer capacitors which correspond to each lead is shown in
Fig. 5.1. The specified S/N ratios should then be obtained on each channel, In
certain cases however, it may be necessary to adjust the individual preset gain po-
tentiometers 2RV1. These are adjusted on the following basis: -

Primarily to obtain the required /N ratio for both channels served by that partic-
ular *HEAD', . . '

Secondly, to help equalise the gains between different *HEADS' on a given receiver
To ensure that the overall AGC threshold stays in the approximate range | -2uV {emf).
Generally, gains should be equalised within about 6dB.

Maximum gain of the amplifier transistor is obtained with the potentiometer fully.
clockwise; on no account should the gain be increased more than is necessary to ob-
tain the above, as this will degrade signal performance. Note that some re-adjusi-
ment of the frimming capacitors may also be necessary if the potentiometer is adjust-
ed close to the maximum gain position.

(2) FAULT-FINDING AND OVERALL ALIGNMENT

For comprehensive servicing the following extra test equipment is required:-
(i) A second signal generator as described previously (with 500 combiner).

(i) A distortion factor meter (DFM) (e.g. MI TF2331).
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FIG. 5.1.

'RF TUNER HEAD Vcc LEADS
AND ASSOCIATED TRIMMER CAPAC ITORS!

TOP VIEW OF 'RF TUNER HEAD'

1 2
QoI

P0Ce®?

Vee LEADS

Vec topin 1  activates trimmers  C17, C18, C21
Vee topin 2 activates trimmers  C16, C19, C20

E.G. White lead to pin 1 - C17, C18, C21 on that 'HEAD!
‘ used for channel 9.

Black lead to pin 2 - C16, C19, C20 on that 'HEAD'
used for channel 10,
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(ii1) A sinewave audio oscillator covering 10Hz - 10kHz output range with levels up to
100mV rms and harmonic distortion 0.3% at all points.

(iv) A Spectrum Analyser with a high input impedance probe for range 100Hz to 1.5MHz
(e.g. MI TF2370 analyser and TK 2374 probe). : |

(v) A thermometer capable of reading to +65°C with flOC accuracy and suitable for
reading "OVEN UNIT' temperature.

(vi) An ohmmeter, preferably digital, with a range of 0-100Q and accuracy of reading
better than +2%. :

The following sub-sections detail the principal checks and alignment procedures for each
module and are presented in the correct sequence for the complete test and alignment of
the receiver. Should any checks fail, or if an alignment is not possible, or if an opera-
tional check fails, o fault should be suspected and fault-finding in a fogical manner must
be undertaken, moking full use of the 'CIRCUIT DESCRIPTION (Section 4)', the Main
Circuit Diagram and Data Diagrams.

(i) 'Power Supply' - CAUTION. Care must be taken when conducting fault-finding
checks on this module as mains volfages are exposed when the module cover is re-
moved.

(a) Prior to connecting the mains power supply, the DC input resistance between re-
ceiver mains input connector 'L' and 'N' pins should be checked using the 0-100Q
ohmmeter; check also that 'L’ and IN' do NOT short circuit to chassis and that the
input 'E' (earth) pin is directly connected fo chassis. The foregoing checks are par-
ticularly important procedures if any repair has just been made {e.g. fitting @ new
mains transformer).

() Disconnect the DC voltage output leads from pins 1-5, ensure that the rear panel
1SUPPLY VOLTAGE' switch is preset for the applied mains voltage and connect the
‘mains supply. Check that the supply voltages 1-5 correspond with the values given
on the Main Circuit Diagram. Note that the rectified DC and ripple voltages speci-
fied are only applicable when the 'Power Supply' is connected to the receiver {i.e.
‘on load"). ‘

(i) 'Front Panel Control Board' - Figure 5.2 is provided to enable identification of the
pin numbers relating fo the various connectors.

(a) With the DC voltage oufput teads from the Power Supply still disconnected, check
the impedance of each lead to ground. All impedances should be very high, apart
from the yellow +15V Vec supply lead (approx. 15kQ to ground) and the black ground
lead.

(b) With the DC voltage supply leads reconnected to the Power Supply and mains
applied, the 'STANDBY' LED should remain illuminated under all conditions. The

'RECEIVER ON' LED is only illuminated when a pre-programmed mode is selected via
the 'MODE' switch,
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FIG. 5.2.

SOCKET PIN NUMBERING OF FRONT PANEL CONTROL P.C.B.
CORRESPONDING TO CIRCUIT DIAGRAM

(viewed from front panel side of board)
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«lowls 145k3 [33899  zolel 145K5 14SK6
kioa|s - 145K 4 135 7891113151719
382883253 5|wskr
2 4 6 8B1012141618 20
145K1 -  Miscellaneous Outputs 145K4 For '"Mode Memory Board’ 14SK7 -  Supplies to Main IF/AGC/
14SK2 -  From Remote Conirol 1602 14SK5 Supplies to 'Oscillator DETS/Audio Board.
Remote Interface Adaptor Unit’
(when fitted) 145K6 Channel switching to Osc-
14SK3 -  Supplies to 1st. Mixer and illator Unit and RF Tuners

1st. IF/2nd. Mixer Boards

Heads (via Auto-Sideband
Selector)
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(iif)

(iv).

(c) Check that 'CLARIFIER' and 'IF GAIN' voltages vary with the setting of the
appropriate controls within the ranges shown. This should occur at all 'MODE!
switch settings except 'REMOTE', where the outputs of 14IC2 are isolated from the
front panel control voltages.

'Oscillator Module' - Apart from a preliminary check of the 'Oven Unit' temperature,
the test and alignment procedure for this module is as described in sub-section (1)
Service Checks nos. (iii), (iv) and (v). A thermometer is used to check that the in-
ternal temperature of the 'Oven Unit' is within the range 60-65 °C. The temperature
is set via the multi-turn preset potentiometer 8RV1; the voltmeter at 25V DC f.s.d.

can be used to monitor the end of the heater winding 8R31 connected to the collector
of 8TR1 to determine if an ad[ustment is necessary. 8RV1 will increase the temp-
erature (heater current will rise and then the monitored voltage fall) or vice versa,

The sensor end of the thermometer should be carefully placed through the taped off
access hole in the top of the unit and between any crystals fitted below this hole.
The tape should be replaced across the hole when the check is completed.

'Main IF, AGC, Dets, Audio' Board - This can be comprehensively checked and

“aligned in standard 1964/1 and 1964/2 receivers. However, on certain special va-

riants, not all circuit elements are used and in such cases, it is not essential that they
are checked or aligned. If complete alignment is required in such situations, a stan-
dard 'Mode Memory' board (module part no. LP3640/20) will be required to replace
the special 'Mode Memory' board for the duration of the following 'Main IF' board
checks. When fitted, the first three positions of the 'Mode' switch after 'OFF' will
correspond to '"AM!, then 'USB', then 'LSB' (the forth position, just before 'REMOTE'
not being used).

(a) High Level Audio Amplifier. The output power meter (set at 4Q), DFM and
oscilloscope should be connected to the rear panel 'ANCILLARIES' connector pins 1
and 2 in order to monitor and measure the audio output. Take care to return all test
equipment ground leads to pin 2. With capacitor 7C55 disconnected, an input signal
from the audio oscillator is fed to TP5b via a non-polarised blocking capacitor in the

“order of 470n. With 'AF GAIN' at maximum, an audio output should be obtained

when the 'MODE!' switch is set to 'AM' but not when set to 'USB' or 'LSB'.
The following specification check should also be made:~

Maximum output power before clipping (1kHz) == 1W

Distortion at 500mW output (TkHz) = 1.5%

Sinewave input level for TW output (1kHz) -<_30mV rms .
HF -3dB point at 100mW output > 3kHz S
LF -3dB point at 100mW output < 150kHz

With 7Cé5 disconnected, the audio input (via the 470n blocking capacitor) is trans-
ferred to TPéb. An audio output should now only be obtained when the 'Mode’
switch is set to 'USB' or 'LSB' but not when set to 'AM'. The performance of the
audio amplifier must remain within the above specification.

+12V DC taken via a temporary lead from the 'Front Panel Control' board +12V DC

bus, should then be applied to TP12. This should mute the audio output by at least
40-50dB. The lead is then removed.
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(b) Line Output Audio Amplifier. The output power meter (set af 600Q), DFM and
oscilloscope should now be transferred to the rear panel 'ANCILLARIES' connector
pins 6 and 8. With the audio input signal still applied to TPéb, 'USB' or 'LSB' mode
selected and the front panel 'LINE LEVEL' setting at maximum, the following speci-
fication check should be made.

Maximum output power before clipping (1kHz) > A0mW
Distortion at 10mW output (TkHz) & 1% .

Sinewave input lead for 10mW output (TkHz) < 40mV rms
HF -3dB point at 10mW output —> 8kHz

LF -3dB point at 10mW output “==350Hz

With 10mW output at 1kHz, a check should also be made using the oscilloscope, that
the output voltages across each half of the line output transformer ("ANCILLARIES'
pins 6-7 and 7-8) are equal within about 1dB and half of the total output. With the
receiver mains input disconnected, the impedance between line output transformer
secondary and ground should be checked as k“;f.TOMQ.

" Finally the capacitors 7C55 and 7C65 must be refitted.

(c) Main IF, AGC and Detectors. These circuit stages are aligned as one. Before
starting, the product detector drive at 'D' should be checked and 56Q resistors (simi-
lar to MULLARD type CR25) fitted between input pin A and ground and input pin B
and ground. It should also be ensured that links TP2 a-b and TP2 a-c are made.

With 'AM!' mode selected, 'AGC OFF' and maximum 'IF GAIN', an input signal (un-
modulated) at 100kHz is applied to input 'B'. The level is increased to provide 1.1V
peak to peak at TP2 (monitored with the oscilloscope). This input level is defined as
the input AGC threshold level and should be in the range 15-30pV rms (p.d. across
input). - e

Two input signals from the two generators are then fed to input pin 'B', via a 50Q
combiner, at frequencies of 10TkHz and 101.6kHz. The signals should be of equal
levels, each equivalent to 25mV rms (p.d. across input). The 'IF GAIN' should be
decreased until a 1.1V peak to peak signal is obtained at TP2. With the spectrum
analyser also connected to TP2 (via the high impedance probe) the potentiometer
7RV1 should be adjusted so that the unwanted 100.4kHz and 102.2kHz intermodula-
tion products at TP2 are just 50dB down compared to the 10TkHz and 101 .6kHz com-
ponents. 7RV1 should require to be somewhere close to mid-travel.

'AGC ON' is then selected and a single unmodulated input signal at 100kHz and at

the threshold level measured for the particular receiver under test is applied to input
'B', Ensuring that preset potentiometers 7RV2 and 7RV3 are both fully clockwise, and
7RV5 is at mid-travel, 7RV4 is adjusted to the point just before the 1.1V level ot
TP2 falls.

The input level is then increased by 20dB and 7RV3 adjusted to return the level at
TP2 to approximately 1.1V peak to peak. Note; the first time this adjustment is
made, the level changes very rapidly.

The input level is then decreased by 20dB and 7RV2 is adjusted until the 1.1V peak
to peak level is maintained.
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(v)

(vi)

The adjustments in the previous two parameters are repeated until both are satisfac-
tory. The input level should then be increased in 20dB steps from threshold level to
+60dB ‘and the level at TP2 should remain within 2dB. If this is nof the case (or if the
settling time at TP2 on each 20dB increase in input is sluggish) the adjustments of
7RV2, 3 and 5 should be re-established.

The 101kHz and 101.6kHz inputs and spectrum analyser are then re-connected as
previously described, and a check made that the unwanted 100.4kHz and 102.2kHz
intermodulation products still remain more than 40dB down compared with the wanted
components (i.e. with 'AGC ON"). |

With a 100kHz unmodulated input af threshold level now applied to input pin 'A' and
USB or LSB Mode selected, preset potenfiometer 7RV5 is adjusted to give a level of
280mV peck to peak at TP4 ('AGC OFF'). ‘

Wfth 'AGC OFF', the 'IF GAIN' is decreased from maximum until the signal level at
TP4 just starts to fall. The resulting DC level at TP1 is then measured using the osc-
illoscope (high impedance measuring device required). With USB or LSB mode still

" selected, '"AGC ON' and 7RV6 fully anti-clockwise, 7RV7 is adjusted until the DC

level at TP1 is 1V, below that measured above.

Vo (5 (deperdivg on 1631 TC )
With an input frequency of 101kHz, an audio TkHz 'beat’ signal af TP should be
monitored with the oscilloscope. The input level is increased by 20dB and 7RV6
adjusted to obtdin the original output level. The input level is then adjusted from
threshold to +60dB and the signal at TP6 should remain wi’rhirLZeHB’% "

< ),‘_!{;-

The spectrum analyser is then connected to TP6 via the high impedance probe and
with the two 25mV rms inpufs previously described, the unwanted 400Hz and 2.2kHz
components should be greater than 40dB down compared with the TkHz and 1.6kHz
wanted components.

Finally, the :I\?vels at the diversity AGC input and output fest points (TP14 and TP18)

are also preset (strictly 'continuous') af the rear panel IANC ILLARIES' socket pins 5

and 4 respectively. Also the output from the rear panel 'IF OUTPUT 50Q socket
should be checked. The 56Q resistors initially fitted are then removed.

st. IF/2nd. Mixer Board' - With the link between pin 2 of the "15T. MIXER" board
and pin 2 of the '15T. IF/2ND ., MIXER' board disconnected, feed an input signal
(unmodulated sinewave) at 1.4MHz into the latter pin 2. Monitor TP3 with the osc-
illoscope (RV1 and RV2 af mid-travel) and adjust input level to obtain 350mV peak
to peak. Note that the input is filtered by the crystal filter (5FL1) and thus the in-
put may need to be re~tuned to obfain maximum output af TP3. With this level ob-
tained, set RV2 to obtain +2V DC at TP1. Then increase the input level to 90dBuV
(emf) and adjust RV1 to obtain a 100mV peak to peck signal at TP2. Finally re-make
the link between '1ST. MIXER' and ST, IF/2ND. MIXER' boards (for adjustment of
5L1 see next section).

"st. Mixer Board' - It is recommended that the preset components of this unit (i.e.
412, 4L3 and 4RV1) are nof re-adjusted by the customer. The board will be replaced
completely should failure occur together with any necessary instructions relevant for
the replacement. For this reason, the unit is kept as d minimal component 'daughter
board fitted to the '1ST. IF/2ND. MIXER' board. However,.the overall receiver
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(vii)

(viii)

S/N should be checked by going directly into this stage (at channel frequency
+1400kHz), with the lead from pin 'A" to the output of the 'RF TUNER HEADS' dis~
connected. At this time, 5L1 (on the '1ST, IF/2ND, MIXER' board) should also be
adjusted to give maximum output and best overall §/N ratio. Finally, reconnect the
lead from pin 'A' to the 'RF TUNER HEADS',

'RF Tuner Heads' ~ The checking and alignment of the heads is exactly as described
at (1) SERVICE CHECKS part (vi).

'Overall Checks® - In addition fo checking the operation of ali the controls the foll-
owing checks should be made:-

(a) Outputs should be present at 'PHONES' socket without any noticeable background
hum, at any setting position of the *AF GAIN' control. When the jack plug is in-
serted info the socket marked 'LS MUTE', the internal loudspeaker should be muted,
as should the output from pin T and 2 of the 'ANCILLARIES' connector, unless pin 2

of the connector is earthed externally.

(b) When a +12V DC supply (at approx. 10mA) is applied to pin 9 of the rear panel
'ANCILLARIES' connector, (ground return to pin 3) the RF mute relay IRLA |ocated
on the 'Aerial Attenuator' board should operate and place at least 65-70dB attenua-
tion between the 'Aerial Input 50Q' input socket and the 'RF TUNER HEADS'. This
can be checked using a test signal from the signal generator, applying the RF mute
voltage and then increasing the input level to obtain the original output ('AGC

OFF").

{3) REMOVAL OF MODULES

Note: In all cases, washers are fitted with the screws, pillars etc., mentioned).

D

-Removal of covers, screens efc., priof to checks and alignments described in sub-

sections (1) and (2) of MAINTENANCE:-

(a) Top dust cover - “held by M3 screws around perimeter; note jou-
vre openings face towards rear of receiver,

b) AGC screen - held by two M3 screws; note l[eft hand side
Y
screw also secures coble clip of coax lead from
'Oscillator Unit',

(c) 1ST. IF/2ND. MIXER held by four M3 screws. Take care not to foul
screen adjacent leads and coux lead to board through
aperfure in screen when re-fitting.

(d) Oscillator unit cover - held by four M3 screws. Take care not to foul
adjacent leads and coox leads through aper-

tures in screen when re~fitting.

(e) RF Tuner Heads cover - held by six M3 screws.
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(F) Power Supply cover - should only be removed if fault-finding is re-
quired in that area~ CAUTION mains voltages
are exposed when this cover is removed. The
cover is held by four M3 screws, the front two

also securing cuble clips around the loom to
the rear panel 'ANCILLARIES' socket.

(if) Removal of major modular assemblies.

(a) Power Supply - Remove M3 fixing screws (four fo receiver
chassis, two to right hand side panel and three
to rear panel). Remove forward two M3 cover
fixing screws fo separate module away from
loom and securing clips. Remove connectors
to Power Supply pins 1 - 6 (front right hand
side). When refitting take great care to re-
place in correct order (colour-code shown on

MAIN CIRCUIT diagram).

(b) Oscillator Unit - Remove four M3 fixing screws to receiver cha-
ssis (from below) disconnect plugs to 'Front
panel control' and 1Auto sideband selector!
boards. Desolder coox leads to 'MAIN IF',
11ST. IF/2ND., MIXER' and "1ST. MIXER'
boards. Take care when refitting that the rib-
bon cable connectors are not twisted in vertical '
plane when they are re-connected.

(c) Filter Module - Remove four M3 fixing screws to receiver cha-
: ssis (from below). Desolder coax and single
lead tomodule end-boards noting their position
ready for refitting. Also nofe the position of
the separate filters fo ensure correct replace-
ment (i.e. on left hand side or right hand side
of receiver.

(iii) Removal of major individual boards.

(a) Main IF, AGC, Dets, - Eirst remove AGC screen as in (i) (b) then re-
Audio move the three hexagonal pillars and single
3mm nut (front left hand side fixing). Desolder
coax leads and leads fo the loudspeaker etc.,
noting their positioning for refitting. Dis=-
connect ribbon cable connector to 'Front panel

control' board.

(b) 1st. IF/2nd. Mixer - First remove screen as in (i) (c) then remove

the four hexagonal pillars and two 3mm nuts

N (front fixings). Desolder coax leads noting

, their positioning for refitting. Disconnect

ribbon cable connector to 'Front panel control’
board.
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(c) 1st. Mixer

(d) RF Tuner Heads

(e) Front panel control

(F) Aerial Attenuator and
Auto-Sideband Selector
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Desolder coux leads, supply lead to pin 1 and
output links to pin 2 and ground noting their
positioning ready for refitting. Remove three
fixing nuts which secure board to 'lst. IF/2nd. -
Mixer' board.

First remove cover as in (i) (e). Remove iwo
hexagonal pillars securing board required tobe

removed ond desolder coux leads, Vce supply

leads and ground lead (on left hand side of
board) noting their positions ready for refitt-

ing.

Remove all control knobs and associated nuts
securing controls to front punel of receiver.
Remove single M2.5 screw securing right hand
side of board to the tapped pillar on the rear
of the panel. Remove ail ribbon cable conn-
ectors and desolder supply leads noting their
positioning ready for refitting. If other mod-
ules have already been removed the board may
be removable by pulling it back into the re-
ceiver; otherwise the front pane! will have to
be removed (fwo M4 screws to each side panel
and three screws to bottom chassis).

When refitting take great care that the power
supply leads are reconnected to correct places
and the ribbon-cable connectors are not twist-
ed in the vertical plane. Also take care not
to damage the two LED indicators. The con-

“trol knobs for the 'CHANNEL' and ‘CLARI-

FIER' controls have to be set with the receiver
switched on (the 'CHANNEL' knob so that it
indicates the correct channe! - no end stop is
provided) and the 'CLARIFIER' knob so that the
12ND. MIXER' drive is 1300kHz + approx-
imately 30Hz with the knob at 12 o'clock.

First remove 'RF TUNER HEAD' cover as in (i)
(e). Then remove the four M3 screws securing
the channel onwhich all the 'RF TUNER HEADS'
are fitted to the bottom chassis (from below
chassis). Gently pull the complete channel /
RE TUNER HEADS® assembly uvpwards, taking
core not to foul ony of the attached leads.
The ‘'Aerial Attenuator' and 'Auto-Sideband
Selector' boards are then exposed on the lower
left hand ond right hand sides of the channel
respectively. The boards are each fixed by
fwo M2.5 screws. Desolder leads to board,




noting their positioning ready for refitting;
disconnect the connector to rear of ‘Auto-
Sideband Selector' board. Make sure the rib~
bon cable to this connector is not twisted in
the vertical plane after reconnection.

(iv) Fitting or replacing crystals. The procedure is as follows: -
(a) Remove 'Oscillator Unit' cover s in (i) (d).

(b) Slacken the two grub screws securing the IOVEN UNIT® lid to the rest of the
‘oven - (take care if the receiver has recently been switched on as the unit may still be
hot) and remove the oven lid by pulling it gently upwards and, when the central spig-
ot is clear, moving the lid to one side to éxpose the internal crystals and packing.

(c) The 'CLARIFIER! crystals are located in the rear partially screened section, with
the lower frequency crystal clockwise in relationship to the higher frequency crystal.

© (d) The 'CHANNEL' crystals are located in the remaining ten positions and are in the
physical order corresponding to channels 1 to 10 in a clockwise direction from the
screened 'CLARIFIER’ crystal compartment.

(e) From the above identity, note the position, of the crystal to be fitted or replaced.
Removal/fitting is carried out by using a pair of tweezers or simitar instrumenis.
Clarifier crystals should be in the order of 9-11MHz, separated by 1300kHz and with
a specification conforming to Eddystone Drawing 10348P, Channel crystals are to
conform with Eddystone Drawing 10347P. Any packing material above the crystals
should be carefully replaced before refitting the oven lid.

() If the 'CLARIFIER' crystals have been replaced, the '2ND. MIXER' drive, and the
setting of 'CLARIFIER' conirol will require re-setting os in (1) SERVICE CHECKS part
(iv). - .

(g) If 'CHANNEL(S)' crystals have been added or changed, the '1ST. MIXER' drive
will require re-checking as in (1) SERVICE CHECKS part (iii). If'a previously unused
range is brought info use, the appropriate tank capacitor (8C41-50) on the 'OVEN
UNIT' may also require fitting.
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(6) SIDEBAND FILTER (LSB)
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Section 6
COMPONENTS LIST

Location Code

Each component reference in the Lists which follow is prefixed by & number which will
assist in the location of the particular component. All components for a particular circuit
module are uniquely identified by the prefix number which corresponds with the individual
module riumber (refer to page 4-1 for further amplification). '

_ The overall coding is as follows:~

Prefix : R - Aerial Attenuator Board
‘ 2 - RF Tuner Head (suffixes /1 to /5)

3 - Auto. Sideband Selector

4 - 1st, Mixer

5 - 1st. IF/2nd. Mixer

6 - Filter Module

7 - Main IF, AGC, Detectors, Audio
8 - Oven Unit

9 - 1st. Oscillator

10 - 1st. Oscillator Output (1964/1)
11 - Ist. Oscillator Output (1964/2)
12 - Frequency Doubler  (1964/2)
13 - Clarifier

14 - Front panel control board

15 - Mode Memory board
16 - Power Supply

17 - Miscellaneous items

"

For other modules see Appendix B2, Special Variants.

Replacement Spares

spares should be ordered by quoting the complete circuit Reference, including the Module
Prefix (where applicable), the Component description and the part number where this is
given in lists.

From time to fime, components of the types specified may be unavailable, and in such cir-
cumstances, equivalent types may be fitted or supplied as replacements. All orders and en-
quiries should be directed to the address below, quoting the Model and Serial Number of
the equipment in all communications.

EDDYSTONE RADIO LIMITED, : TELEPHONE : 021-475-2231
SALES AND SERVICE DEPT., TELEX : 337081
ALVECHURCH ROAD, CABLES : ' EDDYSTONE
BIRMINGHAM B31 3PP, BIRMINGHAM
ENGLAND.
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Capacitors

Ref Head Value Type Tolerance Wkg Voltage
1C 1 T Tantalum 20% 35V
1€ 2 T Tantalum 20% 35V
1C 3 Tp Tantalum 20% 35V
1C 4 T Tantalum 20% 35V
1C 5 Tu Tantalum 20% 35V
1C 6 Ty Tantalum 20% 35V
1C 7 u Tantalum 20% 35V
1C 8 T Tantalum 20% 35V
21 ALL 1 Tantalum 20% 35V
2C 2 ALL 10n Disc Ceramic 20% 25v
2C 3 ALL Ty Tantalum 20% 35V
2C 4 ALL Ty Tantalum 20% 35V
2C 5 /1 277 0 NOTELIED L5 e. £ 30 6o 17
285 /2 27p Polystyrene +3p 160V
225 J3 27p Polystyrene +3p 160V
2C 5 /4 NOT FITTED B

X5 /5 . NOT FITTED

2C 6 /1 7P ‘N@IH‘F-'FEB/&YS}WL»%” 30 lto
X 6 /2 27p Polystyrene +3p 160V
2C &6 /3 27p Polystyrene +3p 160V
2C 6 /4 NOT FITTED B

26 /5 NOT FITTED

2C 7 ALL 10n Disc Ceramic 20% 25V
2C 8 ALL 100n Polycarbonate 20% 100V
2C 9 ALL Tu Tantalum 20% 35V
2C10 /1 277 NOTFIER Linsindpx  + 3 p 6o
2C10 /2 27p Polystyrene +3p 160V
2C10 /3 27p Polystyrene +3p 160V
2C10 /4 NOT FITTED B

2Cc10 /5 NOT FITTED

2C11  ALL 100n Polycarbonate 20% 100V
2C12 - ALL Tu Tantalum 20% 35V
2C13 ALL 10n Disc Ceramic 20% 25V
2C14 ALL NOT FITTED

2C15 ALL T Tantalum 20% 35V
2C16 /1 8/135p Trimmer 8633P

2C16 /2 8/135p Trimmer 8633P

2Cl16 /3 8/135p Trimmer 8633P

2C16 /4 7.5/80p Trimmer 10623P

2C16 /5 7.5/80p Trimmer 10623P

2C17 N 8/135p Trimmer 8633P

217 72 8/135p Trimmer 8633P

217 3 8/135p Trimmer 8633P

2C17 /4 7.5/80p Trimmer 10623P

2C17 /5 7.5/80p Trimmer 10623P
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Capacitors continued. . ..

Ref Head Value Type Tolerance Wkg Voltage
2c18 /i 8/135p Trimmer 8633P

2€18 /2 8/135p Trimmer  8633P

2C18 /3 8/135p Trimmer 8633P

2C18 /4 7.5/80p Trimmer 10623P

218 /5 7.5/80p Triremer 10623P

2C19 N 8/135p Trimmer 8633P

2619 /2 8/135p Trimmer 8633P

2C19 /3 8/135p Trimmer 8633P

2C19 /4 7.5/80p Trimmer 10623P

2C19 /5 7.5/80p Trimmer 10623P

2C20 N 8/135 Trimmer 8633P

2C20 /2 8/135p Trimmer 8633P

2C20 /3 8/135p Trimmer 8633P

2C20 /4 7.5/80p Trimmer 10623P

2C20 /5 7.5/80p Trimmer 10623P

2c2t AN 8/135p Triramer  8633P

221 /2 8/135p Trimmer 8633P

2C21 /3 8/135p Trimmer 8633P

2C21 /4 7.5/80p Trimmer 10623P

2c21 /5 7.5/80p Trimmer 10623P

3C 10u Tantalum 20% 25V
4C 1 100n Polycarbonate 20% 100V
4C 2 100n Polycarbonate 20% 100V
4C 3 820p Silver Mica 2% 350V
4C 4 2n7 Silver Mica 2% 200V
4C 5 820p Silver Mica 2% 200V
4C 6 2n7 Silver Mica 2% 200V
4C 7 100n Polycarbonate 20% 100V
4C 8 T Tantalum 20% 35v
5C 1 1500p Polystyrene 2% 63V
5C 2 100n Polycarbonate 20% 100V
5C 3 22u Tantalum 20% 16V
5C 4 10n Disc Ceramic 20% 25V
5C 5 10u Tantalum 20% 16V
5C 6 22 Tantalum 20% 16V
5C 7 10n Disc Ceramic 20% 25V
5C 8 10n Disc Ceramic 20% 25V
5C 9 22u Tantalum 20% 16V
5C10 100n Polycarbonate 20% 100V
5CTI 3900p Polystyrene 2% 63V
5C12 100n Polycarbonate 20% 100V
5C13 10n Disc Ceramic 20% 25V
5C14 T Tantalum 20% 35V
5C15 : T Tantalum 20% 35V
5C16 ‘ 10n Disc Ceramic 20% 25V
5C17 224 Tantalum 20% 16V
5C18 330p Polystyrene h 2% 160V
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Capacitors continued. .. ..

Ref Value Type Tolerance Wkg Voltage
5C19 10n Disc Ceramic 20% 25V
5C20 10n Disc Ceramic 20% 25V
5C21 224 Tantalym 20% 16V
5C22 10n Dise Ceramic 20% 25v
5C23 10n Disc Ceramic 20% 25V
5C24 100u Electrolytic +80%-20% 10V
5C25 10n Disc Ceramic 20% 25V
5C26 224 Tantalum 20% 16V
5C27 Ty Tantalum 20% 35V
5C28 10n Disc Ceramic 20% 25V
5C29 10n Disc Ceramic 20% 25V
5C30 100n Polycarbonate 20% 100V
5C31 10u Tantalum 20% 16V
5C32 470p Polystyrene 2% 160V
5C33 330p Polystyrene 2% 160V
5C34 10u Tantalum 20% 16V
5C35 10u Tantalum 20% 16V
5C36 * 2200p Polystyrene 2% 63V
6C 1 100n Polycarbonate 20% 100V
6C 2 100n Polycarbonate 20% 100V
6C 3 100n Polycarbonate 20% 100V
6C 4 100n Polycarbonate 20% 100V
7C 1 T Tantalum 20% 35V
7C 2 T ' Tantalum 20% 35V
C3 10n Disc Ceramic 20% 25V
7C 4 224 Tantalum 20% 20v
7C 5 10n Disc Ceramic 20% 25V
7C 6 10n Disc Ceramic 20% 25V
C7 8n2 Polystyrene 2% 63V
7C 8 100n Polycarbonate 20% 100V
7C 9 224 Tantalum 20% 20v
7C10 10n Disc Ceramic 20% 25V
7C11 - Ty Tantalum 20% 35V
7C12 10n Disc Ceramic 20% 25V
7C13 10n Disc Ceramic 20% 25V
7C14 8n2 Polystyrene 2% 63V
7C15 100n Polycarbonate 20% 100V
7Cl16 100n Polycarbonate 20% 100V
7C17 68y Electrolytic +80%-20% 25V
7C18 10u Tantalum 20% 25V
7C19 3n? Polystyrene 2% 63V
7C20 - 10n Disc Ceramic 20% 25V
7C21 T ~ Tantalum 20% 35V
7C22 100 Tantalum 20% 25V
7C23 100n Polycarbonate : 20% 100V
7C24 100n Polycarbonate 20% 100V
7C25 10n Disc Ceramic 20% 25v
7C26 10u Tantalum 20% 25V




C.qpacifors continued

Ref Value Type Tolerance Wkg Voltage
7C27 100n Polycarbonate 20% 100V
7C28 10n Disc Ceramic 20% 25V
7C29 10p Tantalum S vl 20% 25V
7C30 3n? Polystyrene™ ), 2% _b3"Soy/
7C31 100n Polycarbonate 20% 100V
7C32 10n Disc Ceramic 20% 25V
7C33 100n Polycarbonate 20% 100V
7C34 10p Tantalum 20% 25V
7C35 Tp Tantalum 20% 35V
7C36 10u Tantalum 20% 25V
7C37 100u Electrolytic +80%-20% 10V
7C38 47n Electrolytic +80%-20% 10V
7C39 T Tantalum 20% 35V
7C40 Tp Tantalum 20% 35V
7C41 T Tantalum 20% 35V
7C42 T Tantalum 20% 35V
7C43 NOT FITTED + 20, v
7C44 470 2 Electrolytic (7W/PL7]  +80%~20% v
7C45 10u Tantalum 20% 16V
7C46 10u Tantalum 20% 16V
7C47 10n Disc Ceramic 20% 25V
7C48 22u Tantalum 20% 16V
7C49 100u Electrolytic +80%-20% 25V
7C50 10n Disc Ceramic 20% 25V
|7C51 22u Tantalum 20% 20V
7 O 100n Polycarbonate 20% 100V
7C53 47n Polycarbonate . 20% 100V
7C54 10n Polycarbonate 204 10% 100V
7C55 10u Tantalum 20% 25V
7C56 10n Disc Ceramic 20% 25V
7C 57 100u Electrolytic +80%~20% 25V
7C58 22u Tantalum 20% 20V
7C59 10n. Disc Ceramic 20% 25V
7C60 10n Disc Ceramic 20% 25V
7Cé1 - 10n Disc Ceramic 20% 25V
7C62 224 Tantalum 20% 20V
7Cé63 47n " Polycarbonate 20% 100V
7Cé4 10n Polycarbonate 20% 100V
7C65 10u Tantalum 20% 25V
7C66 4u7 Tantalum 20% 20V
7C67 100u Electrolytic +80%-20% 10V
7C68 100u Electrolytic +80%-20% 10V
7C69 220u Electrolytic +80%~20% [IOY%
7C70 In Dise Ceramic 20% 500V
7C71 680n Tantalum 20% 35V
7C72 22u Tantalum 20% 16V
7C73 1000 Electrolytic 20% VN 12y
7C74 10u. Tantalum 20% 16V
7C75 22u Tantalum 20% 20V
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Capacitors continued, . . .

Ref Valve Type Tolerance Wkg Voltage
7C76 10n Disc Ceramic 20% 25V
7C77 Ty Tantalum 20% 35V
7C78 100n ~ Polycarbonate 20% 100v
7C79 22u Tontalum 20% 16V
7C80 100n Polycarbonate 20% 100V
7C81 6804 Electrolytic +80%-20% 10V
7C82 100n Polycarbonate 20% 100V
7C83 220u Electrolytic +80%-20% 10V
7C84 100u Electrolytic +80%~20% 10v
7C85 10n Polycarbonate 20% 100V
7C86 1n8 Polystyrene 2% 63V
7C87 100u Electrolytic +80%-20% 25V
7C88 100n Polycarbonate 20% 100V
7C8% 470u Electrolytic +80%-20% 25V
7C90 220u Electrolytic +80%-20% 16V
7C91 100n Polycarbonate 20% 100V
7C92 220n Polycarbonate 20% 100V
7C93 4n7 Polystyrene 2% 63V
7C94 10u Tantalum 20% 16V
7C95 220u - Electrolytic +80%-20% 10v
7C96 100u Electrolytic +80%-20% 10V
7C97 150n Polycarbonate 20% 100V
7C98 100u Electrolytic +80%~20% 25V
7C99 10u Tontalum 20% 25V
7C100 100n Polycarbonate 20% 100V
7C101 100n Polycarbonate 20% 100V
7C102 220 Electrolytic +80%-20% 16V
7C103 22u Electrolytic +80%-20% 16V
8C 1 100p Polystyrene +2p 160V
8C 2 100p Polystyrene +2p 160V
8C 3 100p Polystyrene +2p 160V
8C 4 100p- Polystyrene +2p 160V
8C 5 100p Polystyrene +2p 160V
8C 6 100p Polystyrene +2p 160V
8C 7 100p Polystyrene +2p 160V
8C 8 100p Polystyrene +2p 160V
8C 9 100p Polystyrene +2p 160V
8C10 100p Polystyrene +2p 160V
8C11 100p Polystyrene +2p 160V
8C12 100p Polystyrene +2p 160V
8C13 100p Polystyrene +2p 160V
8C14 100p Polystyrene +2p 160V
8C15 100p  Polystyrene EZp 160V
8C16 100p Polystyrene +2p 160V
{ 8C17 100p Polystyrene +2p 160V
8C18 100p Polystyrene +2p 160V
8C19 100p. Polystyrene +2p 160V
8C20 100p Polystyrene +2p 160V
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Capacitors continued

Ref Valye Type Tolerance Wkg Voltuge
8C21 10n Disec Ceramic 20% 25V
8C22 10n Disc Ceramic 20% 25V
8C23 10n Disc Ceramic 20% 25V
8C24 10n Disc Ceramic 20% 25V
8C25 10n Disc Ceramic. 20% 25V
8C26 10n Disc Ceramic 20% 25V
8C27 10n Disc Ceramic 20% 25V
8C28 10n Disc Ceramic 20% 25V
8C29 10n Disc Ceramic 20% 25V
8C30 10n Disc Ceramic 20% 25V
8C31 2-30p Trimmer 8735P

8C32 2-30p Trimmer 8735P

8C33 2-30p Trimmer 8735P

8C34 2-30p Trimmer 8735P

8C35 2-30p Trimmer 8735P

8C36 2-30p Trimmer 8735P

8C37 2-30p Trimmer 8735P

8C38 2-30p Trimmer 8735P

8C39 2-30p Trimmer B8735P

8C40 2-30p Trimmer 8735P

8C41 39 Polystyrene +2p 140V
8C42 3 Polystyrene +2p 160V
8C43 3% Polystyrene +2p 160V
8C44 3%p Polystyrene +2p 160V
8C45 3%p Polystyrene +2p 160V
BC46 39 Polystyrene +2p 160V
8C47 3% Polystyrene +2p 160V
8C48 39p Polystyrene +2p 160V
8C49 3%p Polystyrene +2p 160V
8C50 3% Polystyrene +2p 160V
8C51 100n Polycarbonate 20% 100V
8C52 100n Polycarbonate 20% 100V
9C 1 10n Disc Ceramic 20% 25V
oC 2 10n Disc Ceramic 20% 25V
?C 3 10n Disc Ceramic 20% 2%V
oC 4 47n Polycarbonate 20% 100V
9C 5 10n Disc Ceramic 20% - 25V
9C 6 10n Disc Ceramic 20% 25V
9C 7 104 Tantalum 20% 25V
oC 8 10n Disc Ceramic 20% 25V
oC 9 100n Polycarbonate 20% 100V
9C10 104 Tantalum 20% 25V
oC11 10n Disc Ceramic 20% 25V
oC12 10n Disc Ceramic 20% 25V
9C13 10n Disc Ceramic 20% 25V
9C14 10 Tantalum 20% 25V
?C15 10u . Tantalum 20% 25V
9oC1é Tantalum 20% 35V
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Capacitors continued. .. ...

Ref Value Type Tolerance Wkg Voltage
?C17 |© 33 Polystyrene +2p 160V
?C18 100p Polystyrene +2p 160V
?C19 56p Polystyrene +3p 160V
9C20 150p " Polystyrene 2% 160V
9C21 T0u Tantalum 20% 16V
oC22 15p Polystyrene 1% 160V
?C23 150p Polystyrene 2% 160V
9C24 22u Tantalum 20% 16V
9C25 56p Polystyrene +3p 160V
9C26 150p Polystyrene 2% 160V
9C27 22 - Tantalum 20% 16V
10C 1 10n Disc Ceramic 20% 25V
10C 2 100n Polycarbonate 20% 100V
10C 3 10n Disc Ceramic 20% 25v
10C 4 Tu Tantalum 20% 35V
10C 5 100n Polycarbonate 20% 100V
HC 1 10n Disc Ceramic 20% .25V
11C 2 100n Polycarbonate 20% 100V
1C 3 10n Disc Ceramic 20% : 25V
11C 4 T Tantalum 20% 35v
nc 5 10n Disc Ceramic 20% 25V
11C 6 10n Disc Ceramic 20% 25V
11C 7 10n Disc Ceramic 20% 25v
11C 8 100n - Polycarbonate 20% 100V
12C 1 14.5/20p Trimmer  7289P

12C 2 1p Tantalum 20% 35V
12C 3 10n Disc Ceramic 20% 25V
12C 4 10n Disc Ceramic 20% 25V
12C 5 10n Disc Ceramic 20% 25V
12C 6 10n Disc Ceramic 20% 25v
12C 7 10n Disc Ceramic 20% 25V
13C 1 10n Disc Ceramic 20% 25V
13C 2 Tu Tantalum 20% 35V
13C 3 22p Polystyrene +Hp 160V
13C 4 10n Disc Ceramic 20% 25V
13C 5 10n Disc Ceramic 20% 25V
13C 6 Ty Tantalum 20% 35V
13C 7 10n Disc Ceramic 20% _ 25V
13C 8 68p Polystyrene 2% 160V
13C 9 220p Polystyrene +2p 160V
13C10 68p Polystyrene +2p 160V
13CN 10n Disc Ceramic 20% 25v
13C12 10n Disc Ceramic 20% 25V
13C13 22p Polystyrene ' +p 160V
13C14 10n" Disc Ceramic 20% 25V
13C15 T Tantalum 20% 35V
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Cdpacitors continued. ...

Ref Value Type Tolerance Wkg Voltage
13C16 Tu Tantalum 20% 35V
13C17 10n Disc Ceramic 20% 25V
13C18 T Tantalum 20% 35V
13C19 10n Disc Ceramic 20% 25V
13C20 Tu Tantalum 20% 35V
13C21 10n Disc Ceramic 20% 25V
13C22 680p Polystyrene 2% 63V
13C23 2n2 Polystyrene 2% 63V
13C24 680p Polystyrene 2% 160V
13C25 10n Disc Ceramic 20% 25V
14C 1 10u Tantalum 20% 25V
14C 2 T Tantalum 20% 35V
14C 3 T Tantalum 20% 35v
14C 4 T Tantalum 20% 35V
14C 5 T Tantalum 20% 35V
14C 6 150u Electrolytic 20% 16V
14C 7 150u Electrolytic 20% 16V
14C 8 10u Tantalum 20% 25v
14C 9 10u Tontalum 20% 25V
14C10 10u Tantolum 20% 25V
16C 1 470u Electrolytic +80%~20% 25V
16C 2 10u Tantalum 20% 25V
16C 3 6800u Electrolytic +80%-20% 25V
16C 4 1 Tantalum 20% 25V
16C 5 6800y Electrolytic +80%-20% 25V
16C 6 10 Tantalum 20% 25V
16C 7 10p Tantalum 20% 25V
Resistors
All resistors are 5% folerance 0,3W rating CR25 unless otherwise stated.
Ref Head | Value Rating Ref |Head | Value Rating
Ohms W Ohms W
R 1 33 1Ri12 2M2
R 2 33
R 3 68 2R1 |ALL 470
IR 4 18 2R 2 |ALL 470
IR 5 68 2R 3 | ALL 470
1R 6 33 R4 | N 470
R 7 68 2R 4 |/2 470
R 8 18 2R41/3 470
R 9 68 2R 4 |/4 1K8
IR10 33 R4 1/5 1K8
1R11 33 2R5 |/ 470
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Resistors continued. .. ..

Ref Head | Value Rating Ref ~ Value Rating
Ohms W Ohms W
2R 5 /2 470 5R16 120
2R 5 /3 470 5R17 560
2R 5 /4 1K5 5R18 47
2R 5 /5 1K5 5R19 100
2R 6 ALL 470 5R20 3K3
2R 7 ALL 270 5R21 1K2
R 8 ALL 10 5R22 47
2R 9 ALL 470 5R23 120
2R10 ALL 10 5R24 390
2R11 /1 180K 5R25 100
2R /2 120K 5R26 270
2R11 /3 Not Fitted 5R27 680
2R11 | /4 Not Fitted 5R28 330
2R11 /5 Not Fitted
2R12 /1 180K 6R 1 33
2R12 /2 120K 6R 2 33
2R12 /3 Not Fitted 6R 3 1K
R12 | /4 Not Fitted 6R 4 1K8
2R12 | /5 Not Fitted 6R 5 1K
2R13 | N1 180K 6R 6 1K8
2R13 | /2 120K
2R13 | /3 Not Fitted R 1 33
|12R13 | /4 Not Fitted R 2 3K3
2R13 | /5 Not Fitted 7R 3 100
‘ 7R 4 47
3R 1 33K 7R 5 470
3R 2 33K 7R 6 100
3R 3 10K R7 100
3R 4 47K 7R 8 47
R 9 1K
4R 1 47 0.4W 7R10 4K7
4R 2 47 0.4W 7R11 1K2
7R12 47
5R 1~ 1K8 7R13 47
5R 2 220 7R14 180
5R 3 47 7R15 33K
5R 4 270 7R16 15K
5R 5 100 R17 47
SR 6 120 7R18 680
5R 7 100 7R19 68
5R 8 560 7R20 47
5R 9 22 7R21 56K
5R10 100 7R22 15K
5R11 470 7R23 270
5R12 470 7R24 180
5R13 33 7R25 - 1K2
5R14 - 18K 7R26 27K
5R15 5Ké 7R27 8K2
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Resistors continued

Ref Value Rating Ref Value Rating
Ohms W Ohms W

7R28 180 7R77 470

7R29 180 7R78 A 47K

7R30 47 7R79 18

7R31 47 7R80 100

7R32 1K8 7R81 100

7R33 2K7 7R82 1

7R34 680 7R83 100K

7R35 1K 7R84 470

7R36 100K 7R85 4K7

7R37 3K3 7R86 68

7R38 33 7R87 100

7R39 33 7R88 22 (w.w.) 3w

7R40 10K 7R89 100

7R41 15K 7R90 1

7R42 10K

7R43 4K7 8R 1 2K7

7R44 27K 8R 2 2K7

7R45 270 8R 3 2K7

7R46 4K7 8R 4 2K7

7R47 33 8R 5 2K7

7R48 22K 8R 6 2K7

7R49 10K 8R 7 2K7

7R50 10K 8R 8 2K7

7R51 1K 8R 9 2K7

7R52 1K 8R10 2K7

7R53 100 8R11 2K7

7R54 1K 8R12 2K7

7R55 100 8R13 2K7

7R56 3K3 8R14 2K7

7R57 100 8R15 2K7

7R58 3K3 8R16 2K7

7R59 820 8R17 2K7

7R60 1K 8R18 2K7

7R61 3K9 8R19 2K7

7R62 3K9 8R20 2K7

7R63 2K2 8R21 1K

7R64 1K8 8R22 1K

7R65 220 8R23 1K

7R66 390 8R24 1K

7R67 47K 8R25 1K

7R68 47K 8R26 1K

7R69 47K 8R27 1K

7R70 47K 8R28 1K

7R71 1K5 8R29 1K

7R72 470 8R30 1K

7R73 220 8R31 Heater Winding

7R74 1K 8R32a 2K2 0.4W

7R75 3K3 8R32b 3K3 0.4W

7R76 100K 8R33 1K 0.4W
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Resistors continued. . ..

Ref Value Rating Ref Value Rating
Ohms W - Ohms w
8R34 150 ' 10R 1 100
8R35 1K 0.4W 10R 2 47
8R36 0.47 2.5W 10R 3 100
- { T0R 4 3K?
9R 1 6K8 TOR 5 1K5
9R 2 2K7 10R 6 47
9R 3 220 0.4W
9R 4 1K5 TMR'1 | 100
9R 5 3K3 _ 11R 2 47
PR 6 220 0.4W 1R 3 100
R 7 47 0.4wW 11R 4 5Ké6
9R 8 470 1R 5 2K7
9R 9 6K8 11R 6 47
9R10 3K3 1R 7 3K3
9R11 3K3 11R 8 1K8
9R12 3K3 | 1R 9 1K8
PR13 470 0.4W T1IR10 2K2
9R14 470 11R11 10K
9R15 10K 11R12 3K3
9R16 10K 11R13 120K
9R17 820 11R14 47
9RI18 56
9R19 100 12R 1 10K
9R20 270 12R 2 2K2 A.O.T.
9R21 1K2 ' 12R 3 K 0.4wW
9R22 1K2 12R 4 K 0.4W
9R23 1K2 12R 5 150
9R24 1K2 I2R 6 82
9R25 1K2 12R 7 4K7
9R26 1K2 12R 8 18K
9rR27 1K2 _ 12R 9 3K3
9R28 1K2
9R29 1K2 13R 1 390
9R30 - 1K2 3R 2 680
9R31 M 1R 3 820
PR32 10K 13R 4 330
9R33 100 1R 5 820
R34 39K 13R 6 330
9R35 22K 1R 7 1K
9R36 M 1R 8 100
9R37 ™M 13R ¢ 100
9PR38 39K 13R10 47K
9PR39 22K 13R11 47K
PR40 M 13R12 10K
9R41 2K2 13R13 1K2
PR42 680 , 13R14 12K
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Resistors continued. ...

Ref Valuve Rating Ref Value Rating
Ohms w Ohms W
13R15 10K 14R10 6K8 A.O.T.
13R16 1K 14R11 1K A.O.T.
14R12 47K - AP
et f | S 7
14R 1 220 14R13 47K i o
14R 2 1K 14R14 1K £
14R 3 10K 14R15 1K
14R 4 33 14R16 220
14R 5 8K2 A.O. 14R17 47K
14R 6 1K 14R18 470
14R 7 680 14R19 330
14R 8 33 14R20 120
14R 9 47K
Potentiometers
Ref Head | Value Law Type Function
RV 1 | ALL | 47Q Lin Pre-set
ARV 1 470 Lin Pre-set
5RV 1 47k Lin Pre-set
5RV 2 10k Lin Pre-set
7RV 1 10k Lin Pre-set
7RV 2 470k Lin Pre-set
7RV 3 Tk Lin Pre-set
7RV 4 47 Lin Pre-set
7RV 5 1k Lin Pre-set
7RV 6 470 Lin Pre-set
7RV 7 4k7 Lin Pre-set
8RV 1 1k Lin Pre-set Multi-turn

Page 6-13



Potentiometers continued. ...

Ref Value Law Type Function
9RV 1 4k7 Lin Pre-set

12RV 1 4k7 Lin Pre-set

12RV 2 1k Lin Pre-set

12RV 3 47 Lin Pre~set

13RV 1 Tk Lin Pre-set

13RY 2 1k Lin Pre~sef

4RV 1 10k Log Pot AF GAIN
14RV 2 10k Lin Pre-set LINE LEVEL
14RV 3 10k Log Pot IF GAIN
14RV 4 10k Lin Pot CLARIFIER
Thermistors

Ref Type

8TH1 VA1066S

Diodes

Ref Head Type Manufacturer Circuit Function
1D 1 BAV1OQ Mullard

1D 2 BAVIO Mullard

1D 3 BAVI1O Mullard

1D 4 BAV10 Mullard

1D 5 BAVIQ Maullard

1D 6 BAV10 Mullard

D7 BAV10 Mullard

1D 8 BAV10 Mullard

1D 9 1N4004 Mullard

1D10 TN4004 Mullard

1011 1N4004 Mullard

2D 1 ALL 1 N4004 Mullard

2D 2 ALL 1N4004 Mullard

3D 1 BAX13 Mullard

D 2 BAX13 Mullard

3 3 BAX13 Mullard

3D 4 BAX13 Mullard

3D 5 BAX13 Mullard

3D & BAX13 " Mutlard

a7 BAX13 Mullard

3D 8 BAX13 . Mullard
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Diodes continued......

Ref Type Manufacturer Circuit Function
3D 9 BAX13 Mullard
3D10 BAX13 Mullard
3D11 1N4004 Mullard
7D 1 BAX13 Mullard
7D 2 BAX13 Mullard
7D 3 BAX13 Mullard
7D 4 BZX79 C12 Mullard
7D 5 BZX79 C6V2 Mullard
7D 6 BZX79 C4V7 Mullard
8b 1 BAX13 Mullard
8D 2 BAX13 Mullard
8D 3 BAX13 Mullard
8D 4 BAX13 Mullard
8D 5 BAX13 Mullard
8D 6 BAX13 Mullard
8D 7 BAX13 Mullard
8D 8 BAX13 Mullard
8D 9 BAX13 Mullard
8D10 BAX13 Mullard
8D11 BAX13 Mullard
8D12 BAX13 Mullard
8D13 BAX13 Mullard
8D14 BAX13 Mullard
8D15 BAX13 Mullard
8D16 BAX13 Mullard
8D17 BAX13 Mullard
g8D18 BAX13 Mullard
8D19 BAX13 Mullard
8D20 BAX13 Mullard
8D21 1N4004 Mullard
9D 1 BZX91 Mullard
oD 2 MV1648 Motorola
oD 3 MV 1648 Motorola '
9D 4 | 5082-4850 LED 'OVEN WARNING'
11D 1 BAX13 Mullard
11D 2 BAX13 Mullard
11D 3 BAX13 Mullard
11D 4 BAX13 Mullard
11D 5 BAX13 Mullard
11D 6 BAX13 Mullard
11D 7 BAX13 Mullard
11D 8 BAX13 Mullard
11D ¢ BAX13 Mullard
11D10 BAX13 Mullard
11D11 BAX13 Mullard
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Diodes continued.....
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Ref Type Manufacturer Circuit Function
12D 1 BAX13 Mullard
12D 2 BAX13 Mullard
”/C?
13D 1 Bzx/96 Cov2 Mullard
14D 1 1N4004 Mullard
14D 2 1N4004 Mullard
14D 3 1N4004 Mullard
14D 4 1N4004 Mullard
14D 5 5082-4850 LED STANDBY
14D 6 -5082-4850 LED RECEIVER ON
14D 7 1N4004 Mullard
15D 1 1N4004 Mullard
15D 2 1N4004 Mullard
15D 3 1N4004 Mullard
15D 4 1N4004 Mullard
15D 5 1N4004 Mullard
15D 6 1N4004 Mullard
15D 7 1N4004 Mullard
15D 8 1N4004 Mullard
15D ¢ 1N4004 Mullard
16D 1 OSHO1A-100 Mullard Rectifier
16D 2 C3200/2200 Semikron Rectifier
D3 (o /220D p— ——i
Transistors
Ref Head Type Manufacturer Circuit Function
2IR 1 | N1 BFW17A Mullard
2R 1 | /2 BFW17A Mullard
2TR 1 | /3 BFW17A Mullard
2R 1 | /4 BFW17A Mullard
2R 1 | /5 BFW30 Mullard
3R 1 BC547B Mullard
5TR 1 BFX89 Mullard
5TR 2 BFX89 Mullard
5TR 3 BFX89 Mullard
7TR 1 BC1076 () Mullard
7TR 2 BC1076 (1 Mullard
7TR 3 BC1076 /, | Mullard
7TR 4 BC1076 ¥ Mullard
7TR 5 BC1076 {7 | Mullard o
7TR 6 UC734B | Sikieonis vnep/ (#PIFE
27 | UC734 6 —_— kI




Transistors confinued. . ...

Ref Type Manufacturer Circuit Function
8TR 1 BD131 Mullard

9TR 1 40673 RCA

9TR 2 BFX89 Mullard

9TR 3 BFX89 Mullard

9TR 4 40673 RCA

9TR 5 40673 RCA

10TR 1 BFW17A Mullard

11TR 1 BFWI17A - Mullard

11TR 2 BC547B Mullard

11TR 3 BC547B Mullard

12TR 1 UC734B Sillconix onvien i Ay
12TR 2 UC734B ~Sillconix 70—
12TR 3 BF324 Mullard

Integrated Circuits

Ref Type Manufacturer Circuit Function
3IC 1 MC14070CP Motorola

41C 1 U350 2 T )
51C 1 SL601C Plessey

5IC. 2 SL641C Plessey

5IC 3 SL1623C Plessey

71C 1 MC 15906 Motorola

7iC 2 MC 15906 Motorola

7IC 3 MC17741 Motorola

7IC 4 MC17741 Motorola

7IC 5 MC17741 Motorola

ZIc & CA3002 RCA ’

71IC 7 SLT1001A Plessey

71C 8 SL1621C Plessey

7IC ¢ MC14049CP Motorola

7IC10 MC14016CP Motorola

7IC11 TBAB10S SGS

71C12 TCA760A Mullard

8IC 1 pA759UIC Fairchild

9IC 1 CA3028A RCA

13IC 1 SL1641C Plessey

131€ 2 MC14011CP Motorola
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Integrated Circuits continued

-----

Ref Type Manufacturer Circuit Function
131C 3 MC14526CP Motorola
14IC 1 MC14016CP Motorola
141C 2 MC14016CP Motorola
14IC 3 MC14049CP Motorola
161IC 1 MC7906CP Motorola
16IC 2 MC7815CP Motorola
16IC 3 MC7812CP Motorola
16IC 4 MC7812CP Motorola

Major Spares

Ref Description Part No.
MODULES: -
1 Aerial Attenuator Board LP3640/1
2 RF Tuner Heads Range 1 LP3640/2
2 LP3640/3
3 LP3640/4
4 LP3640/5
5 LP3640/6
3 Auto-Sideband Selector LP3640/7
4 Ist. Mixer LP3640/8
5 Ist. IF/2nd. Mixer LP3640/9
6 Filter Module (6FL1-6FL2) Page 4~4 Refers
Filter Module Relay Boards (6RLA) LP3640/10
Filter Module Relay Boards (6RLB) LP3640/11
7 Main IF, AGC, Detectors, Audio
Module LP3640/12
Oscillator Module (complete assembly) LP3631
8 Oscillator Module Oven Unit LP3640/13
9 1st. Oscillator Board LP3640/14
10 1964/1 Oscillator Output Board LP3640/15
11 1964,/2 Oscillator Qutput Board LP3640/16
12 1964/2 Frequency Doubler Board 1LP3640/17
13 Clarifier Board LP3640/18
14 Front Panel Control Board LP3640/19
15 Mode Memory Boord Page 4-10 Refers
16 Power Supply Module LP3632
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Major Spares continued. ... ..

Ref Description Part No.
SWITCHES:-
1451 '‘Channel’ 1 pole 10 way 10346P
1452 "Mode' 2 pole 6 way 10345P
14S3 'AGC/Sensitivity' 2 pole 6 way 10345P
TRANSFORMERS: -
4T1 Wideband type BT 10491P
7T1 Line Audio Output D5400
16T1 Mains 10282P
FILTERS:-
SFL1 1.4MHz  7kHz at 3dB 10584P
6FL1 USB ) * Dependant on ) Page 4-4 refers | 9047P  *
USB ) option ) 049P  *
6FL2 LSB ) * Dependant on ) Page 4-4 refers | 9048P *
LSB ) option ) Q050P  *
CRYSTALS:~
8XLT1-XL10 | Channel Crystals 10347P
HHXET §MX LY/ Clarifier 10348P
ISXI2 $XLA2 Clarifier 10348/1P
RELAYS:-
RL A-E (5 off) each RH12 8445P
2RL A-E each RH12 8445P
6RL A-1 each RH12 8445P
7RL A-D each RH12 8445P
THERMOSTAT: -
8THTI1 Otter 9412P
CHASSIS & MISCELLANEOUS: -
17FL1 Filtered Mains Connector 9715P
1 Voltage Selector Switch 10585P
5 Fuse Holders (FS 1-5) 9458P
17FS1) 0.5A Delay fuse )
17FS2) 20mm ) 9714P
17FS3-5 3 x 3A fuse 6709P
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Major Spares continued. ....

Ref Description Part No.
17PL1 Ancillaries Connector 10588P
175K1 IF Qutput 50Q Socket 10587P
175K2 Aerial Input 50Q Socket 10587P
17JK1 Phone Jack Socket 8660P
17JK2 LS Mute Jack Socket 6660P
Earth Terminal (rear panel) 6371P
* SEE BELOW FOR RIBBON CABLE
CONNECTOR DETAILS.
17R1-R2 2 x 560Q CR25 Resistor
17R3 ' 22Q) CR25 Resistor
17LS1 Loudspeaker 2" x 3" eliptical (8Q) 8657P
1 x Crystal Oven Unit (12 crysta| capacity) D5502
12 x Crystal Socket 6375P

ACCESSORIES: -

T x Mains Lead Assembly D4815
1 x 9 way connector with Cover (Ancillary) 10611P
1 x Plug 500 BNC 8012p
2 x 0.5A (T) Fuses 9714P
3 x 3 Amp Fuses 6709P
T x Box Spanner (knobs) 9057P

* RIBBON CABLE CONNECTOR DATA:-

Module Reference {5) -

CON 1 Part No. 10612P Connects to 145K3 Part No. 10616P

Module Reference (7)

CON 1 Part No., 10612/3P ) Connects to
CON 2 Part No. 10612/4P ) 145K7 Part No. 10617P

Module Reference (13)

CON 1 Part No. 10612/1P Connects to 14SK5 Part No. 10616P
CON 2 Part No. 10612/2P Connects to 35K1 Part No. 10616P
CON 3 Part No. 10612/1P Connects to 145Ké Part No. 10614P
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Major Spares continued. ...

Ref Description Part No.

NOTES TO RIBBON CABLE LENGTH (TOTAL "CON" ASSEMBLY)

PART NO. RIBBON CABLE

10612P /7 A3

10612/1P 240 | P—
10612§2P 370 Tnﬂ NEN LENETTAS
10612/3P 150 mm

10612/4P 53 mm 7

”
.—"f
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Appendix B1 1964 REMOTE C ONTROL

For remote control operation, 1964 series receivers must be fitted with 1602 Remote Interface
Adaptors. Various versions of the adaptor are available for interfacing with different types
of remote conirol systems, Custom variations can be provided for special systems.

1602/1

This adaptor is used with systems which present all control data in latched, porallel form
and is therefore the appropriate adaptor for use with the EDDYSTONE REMOTE CONTROL
SYSTEM (see separate publication). Nearly all functions of the receiver can be controlled
and a limited amount of revertive status data from the receiveritself isprovided. The follow-
ing control lines can be provided via a standard 25 way ‘D' connector,

6 lines  Clarifier ) Data provided in pure binary seq-
5 lines IF gain or Mute Level or BFO ) uence, the 1602/1providing the nec-
essory D/A conversion.

4 lines  Channel - BCD coded for 10 channels

2 lines  Mode - Binary coded for 4 modes including 'ST~
ANDBY"

2 lines  Sensitivity - Binary coded for MIN/MED/MAX,

1 line AGC - On/off '

1 line Ancillary - On/off (e.g. Audio Mute if fitted)

1iine . RF Mute - On/off

1 line - Ground

1 fine reverts o +5V DC signal when receiver is switched on and switched to 'REMOTE'
1 line reverts a 45V DC signal from an ancillary circuit (e.g. Audic Mute if fitted).

The control lines can be driven by standard L.S. TTL logic or by a switch to ground. In the
latter case the current flow to ground is in the order of 0.5m Aand when open circuit the
inputs are pulled up to +5V via a 10k resistor.

1602/2

This adaptor is used with systems which provide a mixture of latched paralle! data and serial
data. A limited number of receiver functions can be conirolled as follows: (Via a standard
25 way ‘D' connector).

2 lines  Clarifier - One line to indicate direction of change -
required, the other to 'clock’
) change.
4 lines  Channel - ~ BCD coded for 10 channels
2 lines  Mode - Binary coded for 4 modes including
: ' '1STANDBY!
2 lines  Sensitivity - Binary coded for MIN/MED/MAX.
1 line RF Mute - On/off
1 line - Ground

1 line reverts a +5V DC signal when receiver is switched on and switched to '‘REMOTE'

When switched to 'REMOTE! the receiver automatically switches to AGC '"ON!' with the IF
gain control inoperative.

The control voltages etc. required are as for the 1602/1.







Appendix B2 1964 Special Varianfs

(Note certain receivers may contain one or more of the variations listed).

VARIATION 1

Receivers for FSK only:- The first mode position is used to select circuitry
suitable for FSK only. Other modes will generally just give different IF
bandwidths if required. The programming of the mode switch (see table 3,
page 2.3) enables the ocal Insertion oscillator to provide 'zero beat' tuning
of the FSK transmission, If only one bandwidsh is provided the filter bypass
connection is also activated.

VARIATION 2

Receivers provided with Diversity Balunce presei control (beneath cover on
Left hand side of front panel):~ This is provided to optimise the diversity
age characteristics of two veceivers connected as in fig. 2.3, page 2.7, but
without 1539 Diversity Combiner. With the interconnection arrangement,
the 1964 Diversity Balance controls are set as follows:-

An equal level signal of approx. 30dBuV emf, is fed into both receivers at
their required operating frequencies. The IF output levels are monitored
on suitable meter(s) or oscilloscope(s).

Starting with both Diversity Balance controls fully anti~clockwise, one control
only is adjusted so that both IF output levels are equalized. If this is not
successful then (again starting with both controls anti-clockwise) the other
control is adjusted fo obtain equalized outputs. Once successful the input
level can be adjusted over the whole AGC range to check that equal IF outi-
put levels are obtained at each point (within about 6dB). Slight readjustment
may be necessary to obtain this.

N.B. When 1964 receivers are supplied as diversity pairs, the above adjusi-
ment is already made and should only require occasional checking and slight
readjustment as necessary. A Diversity AGC link cable (os Fig. 2.3, page
2.7 but with a ground interconnection, pin 3 fo pin 3, and without provision
for the 1539 Diversity Combiner) is provided. Care should be taken to main-
tain these connections if any other Ancillary Connector Qutputs are used.

VARIATION 3

P

Mute Switch (circuit reference 18)

This circuit provides automatic muting of the receiver audio outputs when the input
signal level is below a preset level. This level is set by the front panel 'MUTE -
LEVEL" control and corresponds to an input level of approximately TmV (emf from
50Q) with the conirol fully anti —clockwise and less than TpV (emf from 50Q) with

the control fully clockwise in the 'OFF’ position. The LED indicator below the knob

shows when the receiver is unmuted.
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A |

+10dB TO +16dB

TO 1st OSCILLATOR
13 CON 2
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| |
| I

I l

|

L AUTO SIDE_BAND SELECTOR[3 ]

|

100n
145V)
~——— 7O FRONT PANEL 14 5K3
14 SK1 PIN 1T l |
I |
10k | cont .. | L
ICt [ O - | _I - -
MC14070 +12v 10 SELECT LSB ,_
FILTER FOR LSB MODE - - l
OR FOR USB MODE l |, | AGE BiF
WHEN INVERSION OF 2 g B D0
1 SIGNAL OCCURS AND I | | | 1st MIXER
DIODE IS FITTED | 30— FOR FURTHER INFORMATION
l é | 1 | 1 SEE DATA DIAGRAM
LO— —§—— @
| , .
| 5o
| g
| I BCL|
ONLY | 7 | I
SPONDING l
e HIGH SIDE I 80—+
3 B =
| Lo l FILTER BYPASS ®1rs
0O———3
| L
R13
' ,,J 33
4




— — c— — cn
3900p
X <
1c2
= Ul =
1 A
3
u3s0 FL% (]
c1o
- 100n
7 330
| R28 MAY NOT
BE FITTED » ol FiT7€0 70
£ CERTAINBECE VERE €32
- c 470p
cn3 R
¢
. —@ /(]
oo 10n 10

FOR FURTHER INFORMATION
SEE DATA DIAGRAM

270 10
c26
I 22
P3
D2
2 R25
100
1c3
SL1623 RV2
13 4 10k

14

29/C28|C27 [C25 |C24
0n[10n | 1 10n 100

|
7

SCREEN

10 PIN B

NOTE - ALL COMPONENTS OUTSIDE IDENTIFIED
MODULES HAVE CIRCUIT REFERENCE 17

196



+12V TO SELECT FL2

L2
L |
c12
11
100n
’T 1= 7PIN A )
4 T
32 J_ | J?— FL2 J?~ '
0p = | 100kHz LS.B. I
R10 C I II
— @
i : f‘f |
| 1 |
cis | [SIDE BAND FILTER MODULE[6] :
10n L_—_—_—_.*_—__— _____ 3
P 4 7PINB
1 T S ———
b % r"ﬁﬁsﬁmﬁ;ﬁzﬁmﬁ“—‘—“‘7 ]
1 | TO REMOTE INTERFACE ADAPTOR I
E NB. THIS MODULE 1S NOT
f FITTED TO ALL RECEIVERS l
E UNMUTED)] g |
{
é‘ ®» L
s I ;
H 3 RV1
; I A"’;‘ 4 . 470k ?f
| [ 12 7TP25
| | 5
|
: ' + 2V (UNMUTED)
| +1LV( MUTED )
————————— i
? |
—_—e,—— — — — — —— i
|
1 |
13 PINA 45V " I
w)/: ] ——— — " N
/ 2 7
/ a4
f” 14 SK1 PIN1T0 =
I (2K
\
1 N [ 7 7 K THese componenTts |
| a3 | B
1964 MAIN CIRCUIT DIAGRAM | ( AV RECEIVERS \
| o P , IVERS]
PART 1 ., 0P e
BP1479 ISSUE 1 [A | I
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18 PIN 6

—'I MAIN IF - AGC -DET - AUDIO

FOR FURTHER INFORMATION SEE DATA DIAGRAM

TP18

TP14

TP16

TP1g

TP20

DIVERSITY 0/P

@ TP17

P9

AGC MODE TIME CONSTANT 5V TO IF AMPS

DIVERSITY IN

AGC / MANUAL GAIN

IF GAIN VOLTAGE

FILTER BYPASS

TO FRONT PANEL
14 SK7 PINS 1-10



100n RS2 l-cz.g ,:[722 |~I]
- 1k 100
19 10 —
3ng 13
\
1 \Q 1 1 r
| R 7 s CH5 CHE J
36 BC1078 . D s v
,_Hl._—‘ L
10n a
. 2
c23 css 2 A
10 .
100n ™5 ul o
R16 b S {>o-— §
K oL R72[R71 :
N g 10 470 | |1k5 "
S | -
——___—_____—I n 12 r r
s L] a
1830 Az [1R20 | L
w 71|47 1 s :
J ~ | .
’ / 1 IC9  MC14049 ii
6 —-—
. c2 8
R26 |
27k :
§ | 8
1on || c2s RE7 RS RES :
W7k 47k L7k L
BC1078 I L
180
| .
|r27 R23 37:&
| 8k2 270 |
1
oy |
SCREEN .
TP P12 P13
@ O
DETECTOR AF MUTE +15V TO
MODE DETECTORS
R6L
T8
3
RS /
4l B
220
6@% 4
B2x79 | ——t
cav7 A R63
T 10 2k2
TPg 5352722 ”;7
+15V TO IF AMPS
RV7
k7 TP23 TP2L
+12v 70 @ +12v T0
HIGH LEVEL LINE AMP
AUDIO AMP
P22 TPI0 P21 AUDIO
P10 @ —5V @ 1P T0 @ GROUND
e O] supRLY HIGH LEVEL
AUDID AMP

8 S

o 0
1"

12

13

O

1%

15

O

16

17

O

18

e}

15

O—1| CON 2

20

S Rl jf o8 v Y W SE SR =l _ IPTL AN

1964 MAIN CIRCUIT DIAGRAM PAR

13PINB
TO FRONT PANEL

14 SK7PINS 11-20



l c79
=C76 22
10n
R7L R7S
1k 3k3
TR6
12 UC73LB
13 c78
r—®- 100n
|4 PUL
© ¢
S lanlk
[ J
12
@
1] & & |10 S
b o c77
R72[|R71 :aq i 1 AUDIO
470 | |1kS - 4 GROUND
T0 CON 2
5
———' (S, gin
o] & & 13
T
O
6 -
of =%t |s TR7
Py P uc7348
s ?EF Yol e co
K Lrmomnes 4| MC10 ey | e 1 o
7 100n = 15
lI 20n
PETL chR [] R83 [] RBL
g 100k 470

R85
Lk7

T

AUDIO
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|
I
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:
l
|
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RS
100 . R2 JK2
. —L_F—O0——, [eronES
100 560 LS MUTE

L e b
ts)
%g/
I
]

A

N

=

=z
e o

INTERNAL LS.
R3
L —

EXTERNAL LS

‘- LINE O/

W

A3
‘ G 8
o o e
—d | . d )
e
PART OF
ANCILLARIES

CONNECTOR PL1

¢ ON VAR

WHNE THE exTEMI AL

LS OuTP ST cAWNGST

“GE HITED THE
GALEBEP ouTe ¢ =
THG cn2cE
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I I 4-30pC31 (TOC
I | 4 01 BAX13 {TO D10 INC)
vl | . -
1 1 I N I SEE NOTE
l /l I e ol {70 s
b 1 {70 CS
R30{CHANNEL 10} PIN1 CHANNEL 1 100p et &
| ' ke bl (TO C10 INC }
I ' TO PIN 10 CHANNEL 10
i
= l ' YSTAL CIRCUIT SHOW
SRR c o
| 100 I 2 I 21 DITBAZ L [0 D29 CHANNELS 2-10 INC HA
Py CIRCUITS EXCEPT FOR
| IDENTIFICATION & VALU
[ CAPACITY ACROSS TRIt
< DIGIT OF THE COMPONE
I CORRESPONDS TO THE
i THE CHANNEL NUMBEF
I | | o
SELECTED
’ R20 ! I
[ 270 | '
l | OF C41
I FREQUENCY
CAPACITY
I —_————— e — | FITTED
! JE 39p
I 23
l | ® |
I ' FITTED To 1864/ " P / |
>yl 4 K
| > o |
I - | | . < 0l ol o ol cn. 2
A 1 Z| zl Zl Z 2 Z Z| Z
A E 313533533
° B I
' I — l I 3 I I I i
i . A 0000000004
| o l 13 |1 s [16 |17 [1a i
@ s g g oo R PR S :
T | c1ion RS T0 PIN A
| Y 73 s I t
l l 100 100 =
| pa -
l s ‘J TO PIN 23
l 2
150 hd . s l
| |
I ! 19
I
| 18
17
I 16
l 15
| I L
2
l ‘ n
l D1- D10 INC i
l BAX13

NOTE. LINKS ARE ONLY MADE

BETWEEN CORRESPONDING
PINS ON CHANNELS WHICH
[osciLLaTor outPuT]n UTILIZE DOUBLER CIRCUIT
FITTED TO 1964/2



4-30pC31(70CLO INC)

€41 (TG C50 INC)."

100p
LTO C10 INC ]

(TO XL10 INC}

CRYSTAL CIRCUIT SHOWN FOR CHANNEL 1
CHANNELS 2-10 INC HAVE [DENTICAL
CIRCUITS EXCEPYT FOR COMPONENT [
IDENTIFICATION & VALUE OF TANK

CAPACITY ACROSS TRIMMER. THE LAST
DIGIT OF THE COMPONENT IDENTIFICATH l
CORRESPONDS TO THE LAST DIGIT OF

THE CHANNEL NUMBER

R31 12R
( HEATER WINDING ) \

CHANNEL

+15V WHEN
SELECTED

p

THT 1

{32a){320)

343

+1V(HEATER FULLY ON)

+12VIHEATER FULLY OFF)

VARIES IN RANGE
+2V TO +10V

D2
MV16L8

NOTE. FURTHER INFORMATION

ON'OSCILLATOR UNIT'IS GIVEN
IN DATA DIAGRAM

10n
I I I R R I
o e e e M v ]
E I ! !
23 2 23 32
4333535332
IHI I3
b A e B O
20060600 sK2 PL2
1 [15 116 [17 J1a o [20
\ 1
7 CLARIFIER VOL
%4y
ot D4 AND RL2 ARE FITTED 8
T0 MODULE 80X | [
GROUND
n'L 5
2 i
| |
1
4
+15V_SupeLy
2 Niw
N we
20 7
19 3.2
18 s J
17 4, |
TN
16 6 J
15 . 2 g
i 8 J
[
3 10 J x
8 ‘N
1st OSCILLATOR [9]
NB ITEMS ON SUB BOARDS INSIDE
INSIDE DOTTED LINE HAVE THEIR
OWN REFERENCE PREFIXES AS SHOWN
/ TO AUTO SIDESA © SELECTOR
sk

oJ e it




A _0IP T0 2nd MIXER

T0 RiA TO RV1
IWHEN FITTED)  DUAL DIV SYS

IPINT2 18 PIN 1

N

TO REMOTE INTERFACE (WHEN FITTED ){aia!
et
K2 f
I CONNECTOR T0 RemoTe | 1. 2
INTERFACE MODULE T T
I TO 2048 ATTENUATORS
l TO L0dB ATTENUATORS
REMOTE
, IF GAIN
VOLTAGE

l SENSITIVITY /AG.C : g L
AGC.OFF AGC ON
—— —— REMOTE
? 1 CLARIFIER
MINO  OMIN (e} VOLTAGE
l I MEDO OMED /
s
Tk 1% 13] 16 l l MAXQ=—0 Omax O——L o
1 1
2 ' 1% I , é—oo |
C2 2 R15 |
C17d MCi0t e 1% o |
10n 1 ' l o |
Ic3 ? © |
s TP
R11 10 6[MC 14526
L7k B_—‘[_/~ MUTE AUDIO LINE
12]
i} B l l
13 12
— 1
L 7 R12 0] 8 I
c18 10k
1
FILTER A
I FILTER B|
c19 CLARIFIER s
o . UNCOMMITTED s
e e e e e PROGRAMMABLE
ANCILLARY
, SK1 cs |
7 10 I 10 | SUPPLIE
’ ' IPINTI « 1st Mxi
2 cw; s
s CON 3 1PIN
ENABLE ' T a3
INSERTION OSCILLATOR 8
——————————+ 0 I 4
+12V SUPPLY o' 1PIN2 /
{ o= /
' 1
CLARIFIER VOLTS 10 I sl /
3 7 OPTIONAL
o 17 R1 ON
DUAL DIV, SYS. CONTROL
8
GROUND L
o | 1
4 \ 5 ! TO FRONT PANEL 14 SK5 2
10 R17

OVEN +VE SUPPLY

+15V SUPPLY

Niy
Niu

30 D SELECTOR

TO FRONT PANEL W SK6

T oY

GND DIV DIV
AGC AGC
out IN
PART OF

ANCILLARIES

CONNECTOR PL1

L7k|

3
2
z
@

MISCELLANEOUS
OUTPUTS

¥ OV OR
REMOT

HLV WHEN
E’ SELECTED

} 14V OR OV WHEN
‘REMOTE  SELECTED

R
iI
l
l
l
|
|
I
l



ACE {WHEN FITTED J(RIA]
e fariet o

R19[R18.
330470

JEi

TO RiA

(WHEN FITTED)

LY Som
SockeT 10 Mope| O
MEMORY BOARD

AGC TIME CONSTANT

AGC MODE

DETECTOR MODE

MUTE AUDIO LINE

R9
L7k

MANUAL / AGC SELECT

RLA/

REMOTE SE

LECT

97 1INGEL

SELECT MODE Nol

SELECT MODE No3

SELECT MODE No2

MODE MEMORY PLUGS INTO SKi, THE CONFIGURATION
DEPENDS ON MODES PROGRAMMED (SEE HANDBOOK
SECTION) IN GENERAL DIODES ARE INSERTED
BETWEEN SELECT MODES % 1-4 (PINS 7-10)

WITH THEIR CATHODES DIRECTED TOWARDS THE
O REQUIRED OPERATIONS (PINS 1.2.3.11.12.13.14.15,17.18.20)
SELECT MODE Mol L (50, |OTHER PINS NOT USED FOR PROGRAMMING |
CIRCUIT REFERENCE 15
~ 11
[/ 2 12
| o
Lo 1l e -
. e O
1 !
0O FILTER_BYPASS !//
15
I REWOTE] O
c7
16 »
/ Ban®s Imoi y
T ° o T 17 CLARIFIER
i U a6 R1
O SOT.
16 {1k APPROX )
~O—
20 ENABLE RECEIVER
o
L 2

RIS R16
Tk 220
=) SK3 _ _ I
10 SUPPLIES T0 FIRSTIF 1y %y 35 4y %) & 7, 8 9 10
1st MIXER MODULE Q (? ?
c\cl 5 CON.1 -
3
14
13 ]2
MC14016
i 15V
2
o IF_GAIN VOLTAGE
APPROX +4V TO +8V
3
9
AB.C.O/P.

06 "
33
csd,
1.
R7 RLA o Cé
680 1 1

OVEN SUPPLY
GROUND

CLARIFIER _MODE

ENABLE INJECTION OSCILLATOR

CLARIFIER VOLTAGE 10

SUPPLY TO OSCILLATOR MODULE.T3CON 3

APPROX +0-5V TO 410V

FILTER BYPASS

OSCILLATOR MODULE
CHANNELS SELECT
T} 7013

0 | con1

R

w

L

]

m]
R

o 5 6
O
1 i
7
e 7 o°
[ i
SK6

*

=

SK7

RV

SUPPLIES TO MAIN|
1F.AGC. DET. AUDIO,
7CON.1 & 7CON.2

‘l? Z$ 30

AG.C. MODE

DETECTOR MODE

DIVERSITY AG.C.OUT

OIVERSITY AGC IN

FRONT PANEL / CONTROL MODULE V.I




R1
———m—
220 —_———
01
¢ c1 //
iNcoos 0 4 ;
,(/ \ ALL FINAL OUTPUTS - 0V WITH APPROX
—_— +15% WiTH <50my 5V PEAK T0 PEAK
ir i £AK TO PE RIPPLE ON_LOA
- IC i PEAK TO PEAK RIPPLE PLE ON_LOAD -
ey :
MC14016 ETI ] - 2| 1t
hdl MC 7906
. c2 1
’ 1 ]
1
° g
- l
+20V WITH APPROX
10 1V _PEAK TO PEAK
-9 RIPPLE ON LOAD
"l g L o
A d
1 3a g
18] Lo -t
- 2
1 a |2 ® ‘
: ]
Jik “““ -
c7
10

L g

R3 *

10k /
v 2 RY1 [AF -
kLAY 10116 |GAIN p

-6V BUS s =
—————
Z : =
i £ o BL0C3200/2200

+15VBUS — @ a3 '[—!\u ’ RIPPLE ON_LOAD

(; & b

é e MC 7812 K}_
+12VBUS L 2 I

s d # s
TO-PINS 10 I 800 T
&

TOPING P |

H

LEAD
COLOUR

+5v@1 | YELLOW

-
|
|
|
|
!
|
|
|
|
|
|
l
|
|
|
|
|
|
|

POWER SUPPLY [16]

+12v@2 | RED

PS MODULE

PINS
+12v@3 | BROWN —_—_————— e —_—
OVEN

GNO@ L | GREEN
-6V@ 5 | WHITE
GND@ 6 | BLACK

9 10 " 2 1 U 15 % 17
<) o]
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-20v WITH APPROX
PEAK TO PEAK
RIPPLE ON LOAD

MC7jU-6J ' c1 l
[

470

+20V WITH APPROX]
1V _PEAK TO PEAK
RIPPLE ON LOAD

02 3A
8L0C3200/2200

D3
B40C3200/2200

1964 MAIN CIRCUIT DIAGRAM
PART 3

BP1481  ISSUE 1

DC_INPUT RESISTANCE
BETWEEN L AND N PINS l
|SUPPLY VOLTAGE]SETTING [RESISTANCE +10% N.B. AN INCREASE
i 16 chms IN A VOLTAGE
220 1 37 ohms SETTING MUST
130§ 1Schms ALWAYS GIVE
260 | 23 ohms AN INCREASE
10 10 ohms IN RESISTANCE
200 385 ohms
Paes maseiSeoame o o
20V ,  Fsi L
. l
05AT l i l
oV ¢ ' L I
I A : 1
L L |
-
l | pMAmS iNPUT |
T 1. |
%I I
oV, Fs2 N l
0SAT | |
FL1 E
T4 FILTERED MAINS SOCKET L o




GAIN 22dB  CONVERSION GAIN | 50 -2 TPiCa
(BELOW AGC THRESHOLD ‘\ _— U - =

OF THIS MODULE)

1 OVERALL GAIN TO TRY =

C1
100n

RECEIVER S/N RATIO
iHz B/W, USB OR LSB MODE)
=V emf FROM 50.n SOUCE,
L GAIN| TYPICAL OVERALL
it) RECEIVER S/N

EQUAL IN RANGE

L
€2
400n
T TO POINT A SHOWN
OSC LEVELS|
[AS AT 'R’
1
—o—

+15V 1O 41CH

i
0

% TPS
OV OR +11:4V TO ACTIVATE
BYPASS RELAY RLA



~448 TYPICAL

+ bdB

+20d8

o

+8d8 CONVERSION GAIN

(1kLOAD)

o

Lt

C1
S

SIGNAL LEVEL MAINTAINED
AT APPROX 10OmV plop
WHEN ABOVE AGC
THRESHOLD LEVEL

TP PRESET AT +2V BY RV2
FOR 350mV p top SINEWAVE

AT TP3 {NB. JUST BELOW AGC

THRESHOLD Of THIS STAGE

C13

ol
5

2
‘
{

CH2 €33, CH1 C18
33p 330p 33 3309 >
7?3 ® y}?./'.
/LYJ 47k
R19
R23 10n 100 1
BFX89
DATA D!
1964 M
BP 1482
|
+
+15d8 +1548 AGC AMP GAIN



+ bdB

%}'éé‘;,&; fi%%zm .«éu“ﬁmf i’:,,ég(u«,

+8d8 CONVERSION GAIN (HLOAD)

4+ 2048 |
—

1

3r9
7

THRESHOLD LEVEL

J SIGNAL LEVEL MAINTAINED ‘ L2

1coa ) C12
. BZ5V] 4 s 100n
5 1C2 B RLA/1
I— 7 BN
1 5 2
| Rif
8 | 410 B
L
R12
470
— ot
€L
= @
13 &6 AT 280mV p 1o p
1O0n 100 FROM OSCHLATOR UNIT
Ly —o
d
R27
680
THRESHOLD OF THIS STAGE
Ci6
1On
CH2 C33 CH1 ci
33p 330p 33 330p
5 TP3 (e RV1Y
® e \1 47k
10n 100
3 TR2 286V
BFXse BEXE '
ON SINEWAVE LEVEL
AT TP3 74V DATA DIAGRAM
1964 MODULE 48&5
BP 1482 ISSUE1
+15d8 = +1548 AGC AMP GAIN




+3648 +36d8 +14dB
e :32mv 80my 400 my
E O (vivptopl
(BN} >
cH1
RLA/A c7
330,
# 8n2
El 7 - gw;
'+ n
' 5 R6
- @ i 5 100
=Y MC15906G cis
.« 2 100n
—9 = 4
[_ 8 RV1
e 10K
TP1
-~ -4 |
L
-14B +1448B ke +1448
RLB/
b
r RLC/
+9dB (INVERTING) 0dB
4BV
EQUALS TP3 VOLTAGE c37
100

R4y
15K

R40O
10k

RV4
47

e

AGC/MANUAL GAINS ———__

F4V (MAX IF GAIN]L—

TPib

170 s8v aPPRO

_[OV WHEN Di

L7 1s 01C

Ord

P22 3

(o) »




-12d8

— 4dB

-3dB AT MAXIMUM Af GAIN

-GdB AT MAXIMUM LINE LEVE

(SINEWAVE GIVING fkHz O/P VIA IC7 OR
SINEWAVE 3090 MODULATED AT fkHz VIA 1Co)
O mY. 100mv | 60 mv
'ptopl {280 mV ptop) N
" 40mv OJC | IFOJP A
20mV INTO 50.NTAGC THRESHOLD
—204B
o/C IF O/ "
C24
1000
APPROX EQUALS| [~ T
TP12_VOLTAGE
t. = 10kHz
X OV WHEN TP12
=42:5V AND
X VICE VERSA
a
y Cs5 PS
10
b
ALL +5V
o fo o 10kHz
I
| P2
R59 L
i 4] 820
@) ¢ /
% .
OV OR+4V WHEN
ny TP B C65 | |nssOCHTED DETECTOR
b 10 =4 1S SELECTED

—GdB (INVERTING)

ToT

OOKHz t 23Hz AT 280mV plop
(FROM_OSCILLATOR UNIT)

1@

R64 +6Y]
148
Rb1 RGO 4
3k9 1k P8 2
£ = — 3 8
B

P22
Il

1/P 70 LINE® @ TP10
¢ AMP —bv suPPLY

TP 21
® I/P TO HIGH

LEVEL AUDIO

AMP

L TR R S ——

RV7
4ak7

=)

OV 1O 44V DEPENDING ON

AUDIO INPUT LEVEL AT TP70

TP23

412v 10
HIGH LEVEL
AUDIO AMP

RV
470

+12v TO
LINE AMP

TPI1 TP12 TP13(®) —
DETECTOR AF MUTE + 15V 1O
MODE DETECTORS

oV
|OR+12:5V TO MUTE
AUDIO USING SIGNAL
LEVEL MUTE CIRCUIT

!’O\/ TO SELECT PRODUCT DETECTOR I1C7
el

R
+11:4V TO SELECT ENVELOPE DETECTOR iCbj

oV NOTE : MAJ
OR +15V WHEN ANY DC VOLTAG!
PRE-PROGRAMMED MODE 10 INC. On
SELECTED{ RECEIVER ON WHEN TP
LED ILLUMINATED) 3




IN TC (78

-3dB

LEVEL OUTPUT 1O (9t

IC10
MC14016

NOTE : MAJORITY OF
DC VOLTAGES ON ICb-
» 10 INC. ONLY PRESENT
| WHEN TP13 AT +15V

TN

TO €78 VIA 'AF GAIN”
CONTROL AND TP21

TO €91 VIA'LINE LEVEL
CONTROL AND TP22

(<] A
470 1 TWINTO 470
J! . FOR 15mv 4T !
}TPib OR TPbb ‘
(MAX_ AF GAIN]
|AUDIO STAGES - 34k
|AT 150Hz AND Jurs
11 jD\STORNON {
TBAB1OS {TYPICALLY <10

TR7

ot uC7348
100n
€92 R8s
2200 47

100
TOmW INTO 6007+

Of

TPSh OR TPbb
(MAX LINE LEVEL)
AUDIO STAG
AT 350Hz AND
DISTCRTION
TYPICALLY <17

DATA DIAGRAM
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