Eddystone

GENERAL-PURPOSE
HIGH STABILITY
TELEPHONY RECEIVERS

MODEL 1838 SERIES

MODEL 1838/1

Manufactured in England by

EDDYSTONE RADIO LIMITED

MEMBER OF MARCONI COMMUNICATION SYSTEMS LIMITED

ALVECHURCH ROAD, BIRMINGHAM B31 3PP
Telephone: 021-475 2231 Telex: 337081

ISSUE NUMBER 1 JULY 1977 PRINTED IN ENGLAND



AMENDMENT RECORD

Amend No.

Pages subject to change

Amended by

Date

30

The Manufacturer reserves the right to modify the content of this publication asnecessary to
accommodate modifications, design improvements etc. Relevant Amendment Sheets will be

incorporated at date of issue.



NOTE : : AC MAINS CONNECTOR

The following information is issued in compliance with British Standard BS415:-

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

1.

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

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

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

If a 13 amp (BS1363) FUSED PLUG is used to facilitate connection to the
supply outlet, the plug MUST be protected by a 3 AMP FUSE unless expressly
declared otherwise (see para. 5 below). If another type of plug is used,

a fuse of the appropriate rating must be fitted either in the plug, or the
adaptor, OR AT THE DISTRIBUTION BOARD.

NOTE .

A 3 AMP fuse rating is sufficient for most equipments, but in some instances,
to allow for switching surges, it may be necessary to use a 5 AMP FUSE
RATING. In all instances where the higher rating is applicable, specific
notice will be given in the INSTALLATION SECTION of the handbook at the
POWER SUPPLIES subsection.






ERRATA

GENERAL SUPPLEMENT TO MODEL 1837 and 1838 SERIES

Page 4~3-9 of Handbook : : PCB 9571P

The diode "+" symbols on the PCB legend (TUNABLE IF MODULE 3) are incorrectly
shown at the earthy-ends of D1 to D5, D7 and D10; the "+" symbol should of course
refer to the opposite ends of the above mentioned diodes.

Note also that the "+" symbol for diodes D6 and D9 are similarly shown at the in-

correct ends.

The "+" symbol for diode D8 has been omitted and should appear at the junction

to pin 14 (IC2) end of the dicde.

The polarity symbel for capacitor C2 has been omitted. The positive plate symbol

of C2 should appear marked at earthy-end.

The relevant circuit diagram is correct and should be referred to for clarification

of the foregeing.






INTRODUCTION

This manual provides comprehensive instructions for the installation, operation and mainten-
ance of all models in the 1838 Series of Receivers. Current versions are Model 1838/1,
suitable for AM or USB reception over the frequency range 1.6MHz to 30MHz, Model 1838/2
for CW reception in addition and Model 1838/3 is suitable for CW, AM or USB reception
over the frequency range 100kHz to 30MHz. The receivers can be operated conventionally
with medium stability or locked to the internal reference oscillator for highstability. Power
supply can be taken from any standard 40-60Hz AC supply, or from low voltage DC supplies
via a separate invertor unit.

The receiver is available in either rack-mounting form, for installation in standard 483mm
(19in) racking, or in a cabinet for bench mounting. When fitted with the appropriate shock
absorbent mountings, the relevant MPT standards are met. Accessories available include a
plinth loudspeaker, cabinet loudspeaker, matching panoramic display units, f.s.k. tele-
printer drive units, headphones and aerial systems.

GUARANTEE

All 1838 Series receivers are suitable for use under arduous operating conditions and should
require very little routine maintenance over long periods of operation. With the exception
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 covered by a separate guarantee.

SERVICING

Spares for user servicing can be supplied and advice will be freely given when required.
Any enquiries relating to service matters should be directed to the "Sales and Service
Department" af our usual address, quoting the Model Number and Serial Number in all
communications. Should major servicing become necessary the unit can, by prior arrange-
ment, be returned to the Manufacturer for attention; care should be taken to ensure that the
unit is well protected against possible damage during transit.



CONTENTS

Health & Safety Notes, First Aid inside front cover
Section 1 General Specification & Typical Performance Page 1.1
Section 2 Installation Fage 2.1
Receiver Dimensions Page 2.2
FUSES Page 2 4
Connections Page 25
Section 3  Operation Page 3.1
Section 4 Circuit Data and Maintenance Page 4.0.1
Basic Circuit Description Page 4.0.1
Basic Fault Diagnosis Page 4.0.3
1. Chassis Page 4.1.1
2. Coilbox Page 4.2.1
3. Tunable 1st IF Module Page 4.3.1
4. Selectivity Unit Page 4.4.1
5. Second IF Amplifier and AGC Page 4.5.1
6. BFO and Product Detector Page 4.6.1
7. 600Q Line Amp & Meter Amp Page 4.7.1
8. High Level Audio Module Page 4.8.1
9. FSK Module (Model 1837/2 only - this Pace 4.9 1
section does not appear in 1838 Series handbook) g U
10. Power Supply Unit Page 4.10.1
11.  Frequency Display Module Page 4 11.1
12. Correction Module Page 4.12.1
13. Switchboard Page 4.13.1
Individual Module Parts Lists )
Printed Circuit Boards ) Part of module section
Circuit Diagrams )
Appendix A, Component Handling Page A.1.
Appendix B. Device Outlines Page B. 1.
Appendix C. Model Variants Page C.1.
Main Circuit Diagram inside rear cover



GENERAL SPECIFICATION

Agelication

The 1838 Series of receivers are intended for Maritime and General Purpose use in the fre-

quency band 100kHz to 30MHz.

Frequency Coverage

100kHz to 30MHz in ? ranges with "Fine Tune" facility on ranges 1-5.

Range 1 18.0 MHz - 30MHz
Range 2 10.0 MHz - 19MHz
Range 3 5.5 MHz - 10.0MHz
Range 4 2.9 MHz - 5.5MHz
Range 5 1.6 MHz - 2.9MHz
Range 6 * 840 kHz - 1600 kHz
Range 7 400 kHz - 850 kHz
Range 8 200 kHz - 400 kHz
Range 9 100 kHz - 210 kHz

* Not high stability.

Models 1838/1 and 1838/2 cover ranges 1 to 5.
Model 1838/3 covers ranges 1 to 9.

Scale Resolution

Display indicates to 100Hz over the whole band.

Intermediate Frequencies

Ist I.F: Tunable 1340 - 1360kHz nominal to provide fine-tune facility on Ranges 1-5.

Fixed at 1350kHz on ranges 7-9. Not used on range 6.
2nd I.F: 100kHz. BFO/Carrier insertion.

+ 3kHz swing for CW, fixed 100kHz for USB.
(CW facility on Models 1838/2 and 1838/3 only).

Aerial Impedance

75Q nominal (unbalanced) for frequencies 4MHz to 30MHz.
10Q in series with 250pF for frequencies 1.6MHz to 4MHz.
10Q in series with 220-560pF for frequencies below 1.6MHz.
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Reception Modes

Al Telegraphy (Models 1838/2 and 1838/3 only)
A2 Telegraphy; A3, A3A, A3H, A3J Telephony (all models).

Environmental

The receiver conforms to the climatic and shock/vibration requirements of British MPT 1204,
1216 and 1217 and CEPT droft recommendations, and generally to DEF 133, Clause L2.

Operating temperature rating : -15°C to +55°C
Humidity : 95% relative humidity at 40°C .
Muting

Internal reed relay controlled from associated transmitter interrupts aerial feeder and earths
input circuit during fransmission.

Power Supply

100 - 130V or 200 - 260V, 40 - 60Hz single phase AC. Consumption approximately 50VA.
12/24V DC with separate invertor.

Dimensions & Weight

Rack Mounting

Width : 483mm (19in)
Height : 159mm (6.25in)
Intrusion info rack : 334mm (13.125in)
Weight (approx) : 16.8kg (371b)

Bench Mounting

Width : 502mm (19.75in)
Height (with feet) : 191mm (7. 5in)
Depth (Overall) : 376mm (14.8in)
Weight (approx) : 21.8kg (48lb)
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TYPICAL PERFORMANCE

(Not to be interpreted as a Test Specification)

Sensitivity

50/75Q input all ranges, 15dB S+N/N ratio, Intermediate Bandwidth. 10dB S$+N/N ratio,
AM Bandwidth as appropriate. AM 30% Mod.

AM  3uV emf (1.5pV p.d. on Model 1837/2 only).
CW 1uV emf (0.5uV p.d. on Model 1837/2) Not applicable to Model 1838/1.

IF Selectivity

Switch Position -6dB -60dB (Notes)

V. Narrow 400Hz 2.4kHz 1837 Series only.

Narrow 1.3 kHz 4.5kHz 1837 Series only.

cw 1.3 kHz 4.5kHz Models 1838/2 &
1838/3 only.

SSB 2.4 kHz 3.9kHz Asymmetrical response
to MPT 1201 & CEPT
draft recommendations.

Intermediate 3 kHz 12kHz 1837 Series only.

AM DSB 5.4 kHz 10.5kHz 1838 Series only.

Wide 8 kHz 18kHz 1837 Series only.

Image Rejection

100 kHz - 525 kHz : 80dB (1837 Series and Model 1838/3 only)

525 kHz - 18MHz :  70dB

18MHz - 30MHz :  50dB

IF Re jection

100 kHz - 1600 kHz : 60dB (1837 Series and Model 1838/3 only)
1.6MHz - 2,9MHz : 60dB
2,9MHz - 30MHz :  85dB

Frequency Stability

Figures quoted after 30 minute warm-up period.

1 part in 10 000 per degree C (typically 5 parts in 100 000 per degree C).
Typically not worse than 5Hz per day at constant temperature, or 5Hz in
any period of 15 minutes for 7°C change in ambient temperature .

"Tune' mode
'Lock' mode

Cross Modulation

With a wanted signal of level 60dBuV producing standard output, unwanted output will be
at least 30dB below this level with an interfering signal 20kHz off-tune and of level 90dBuV.
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Intermodulation

The level of third-order intermodulation products given by two signals of level 80dBuV lying
at (carrier + 1kHz) and (carrier + 1.6kHz) will be at least 30dB below the level of ejther
signal .

With a wanted signal of level 30dBuV producing standard output, two unwanted signals ad-
justed to produce a third-order intermodulation product at the wanted frequency must each

be of a level greater than 80dBuV to produce standard output when neither signal is closer
than 30kHz to the wanted frequency.

Blocking

With a wanted signal of level 60dBuV, output will be affected by less than 3dB with an in-
terfering carrier 20kHz off-tune of level 100dBpuV.

AGC Characteristic

Output is maintained within 3dB for 90dB increase in signal from threshold reference level
(measured at 8MHz).

ACC Time Constant

1837 Series. Charge 30mS (short) 200mS (long), Discharge 0.5 sec (short) 6.5 sec
(long).
1838 Series. Charge 30mS, Discharge 0.5 sec.

Audio Output

External foudspeaker (3Q) : 500mW at 5% distortion. Max 1.5W.
Line (600Q) : 10mW (adjustable).
Headphones : Low/Medium impedance : 10mW max.

Audio Response

Within 3dBover the range 200Hz to 4.5kHz. Overall response isdependent on IF selectivity,

IF Output

3uV emf (1.5uV pd on Model 1837/2) at aerial produces an IF output of at least 20mV at
100kHz across 75Q.

Radiation
Less than 400pW (typically 20pW),

FSK Cat. No. 1534 (available for Model 1837/2 only)

Minimum shift of 85Hz enables a transmission rate of 100 bauds to be resolved., Maximum
rate in excess of 300 for shifts greater than 150Hz.
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INSTALLATION

2.1. ASSEMBLY INSTRUCTIONS

Accessories Kit

A kit of accessories is supplied with the receiver. The contents of the kit should be checked
against Table 2.2.

Rack Mounting Receivers

The rack mounting versions can be installed directly in 483mm (19in) racks, using for suit-
able screws. Plain washers should be used beneath the screw heads o prevent damage to the
panel finish. Fixing slots confirm to standard with centre spacing of 57mm (2%in). Dimen-
sions of the receiver are shown in Fig 2.1e and f.

Bench Mounting Receivers

Four mounting feet are included with the Accessories Kit. These should be fixed to the
bottom corners of the cabinet using the four M4 x 10mm screws provided. Dimensions of the
receiver are shown in Fig 2. 1b.

Conversion of Mounting Style

Rack-Mounting receivers may easily be converted to bench mounting and vice-versa. The
accessories required are listed in Table 2.3.

Anti-Vibration Mountings

These are available to order for bench mounting receivers to ensure compliance with the
relevant British MPT standards. The dimensions of the receiver and cabinet fitted with anti-
vibration mountings are shown in Fig 2.1a.

To fit anti-vibration mountings Cat. No. 1547 proceed as follows: -

1.  Remove the cabinet feet (if fitted).

2. If access to the underside of the mounting surface (ie the bench or shelf) is available,
drill 16 clearance holes on the centres shown in Fig 2.2. to enable the anti-vibration
mountings to be bolted to the surface. If access to the underside of the surface is not

available, these holes must be drilled and tapped to take suitable hexagon-headed
screws.
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3. Fix the four anti-vibration mountings to the base of the cabinet using M6 x 20mm
screws, ensure the bases are correctly aligned.

4.  Secure the bases of the mountings to the mounting surface.
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Fig 2.1. Dimensions of the Receiver in all mounting styles.
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Fig 2.2. Drilling details for fixing Anti-Vibration Mountings Cat. No. 1547

Plinth Loudspeaker Unit

The unit should be secured to the underside of the cabinet with four M4 x 6mm screws, using
the inner group of fixing holes. Dimensions of the receiver fitted with the Plinth Loud-
speaker Unit are shown in Fig 2.1c and d.

Fig. 2.3.  Rear View of Model 1837/2 receiver. Only this model in the 1837 and
1838 series has the FSK Supplies connector and the FSK adjust control.
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2.2 POWER SUPPLIES

THE RECEIVER MUST BE DISCONNECTED FROM THE SUPPLY BEFORE ATTEMPTING TO
AD JUST THE TRANSFORMER TAPS, FAILURE TO DO SO WILL EXPOSE THE OPERATOR
TO LETHAL VOLTAGES.

The unit may be powered from any standard 40 - 60Hz AC supply, before connecting the
supply check that the mains transformer taps are set to suit the local supply. Standard
receivers are despatched from the factory set for 240V operation, other voltages may be
specified at the time of ordering in which case a label will be attached to the receiver in-
dicating the voltage to be used. The voltage setting may be adjusted as follows: -

1. Disconnect the supply.

2. Remove the cabinet (if Table mounting version).

3. Locate the mains transformer primary connections. These are visible through a window
in the left-hand side plate of the receiver. (Remove FSK connector on Model 1837/2
if necessary).

4.  Remove the transparent safety cover, refer toFig 2.4 and make the connections appli-
cable.

5.  Check the Fuse Ratings and replace the safety cover.

AC SUPPLY | | |nk | TAKE
1 9 3 VOLTAGE SUPPLY TO
N L
1 -
(1ol (o) (110) 105-115 265 366| 2 b
115-125 |164 386 1 6
4 > 6 210 -230 3¢5 2 6
(10) (O) (10) _
— — — 230-250 | 364 1 b
Fig 2.4. Transformer Taps and connections.

Fuse Ratings

AC Fuses.
The mains transformer primary circuit is double-pole fused. The fuse rating is

100 - 130V : 1A Time-lag 200 - 260V : 0.5A Time-lag.

DC Fuses
These are located beneath a protective cover on the rear panel. To gain access to the fuses
first disconnect the supply, then loosen the captive screw and remove the cover. The des-

ignation of each fuse and its rating is shown in Fig 2.5.

Spare Fuses are supplied in the Accessories Kit.
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Fig 2.5. Fuse Locations and ratings.

2.3 EXTERNAL CONNECTIONS

With the exception of the headphone socket all external connections are made at the rear
of the receiver. Appropriate connectors are included in the Accessories Kit. A rear view
of the receiver is shown in Fig 2.3.

AC Mains Input. This socket accepts a 40-60Hz mains supply within the ranges 100-130V
or 200 - 260V, using a standard IEC connector. If the plug and lead supplied in the
Accessories Kitis used a connector tosuit the local supply arrangements can be fitted to the
free end, observing the colour-code which is as follows:-

LINE : BROWN
NEUTRAL BLUE
EARTH : GREEN/YELLOW

Aerial Input. This socket accepts a BNC Bayonet-lock coaxial connector.

Models 1837/1, 1838 : For frequencies below 1.605MHz 10Q in series
with 220-560pF .
For frequencies of 1.605-4MHz 10Qin series
with 250pF .
For frequencies of 4-30MHz 75Q nominal.
Model 1837/2 e For all frequencies 75Q nominal.

IF Output. This socket accepts a BNC Bayonet-lock coaxial connector. The signal is
approx 20mV into 75Q at 100kHz for @ 3uV aerial input.
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Ancillaries Connector

A 15 way connector is used, the connection details are shown in Fig 2.6.

: O8 "~
| O
600a LINE ] | -
AMP : O+
I l O
|
|

AGC LINE
I

- OH - [+
T ~ : O i 7] MUTE RELAY
O
+12v——l—O o | /‘

| 90 AUDIO
| 01/ e |
~ HIGH LEVEL
CONTACTS ON - AUDIO AMP
H/P JACK
RECEIVER INTERNAL CONNECTIONS
{VIEWED ON FIXED CONNECTOR PIN SIDE)
™~
| ~
— los ~ v
! 15( >—|7\ EARTH
600a LINE { T— L |
| OI— MUTE RELAY +24V MUTE LINE
| AGC LINE
INT L/S {LINK TO 9 TO OPERATE) ————|—O |
EARTH
FARTH | Q:— MUTE RELAY -VE
SIDETONE INPUT
O—+——— MUTE RELAY +VE/ 12V MUTE LINE
MUTING RELAY supPLY ———O |
, | 9O———— AUDIO OUT
AUDIO RETURN (SWITCHED) Ot~
\_‘/
FREE CONNECTOR
[VIEWED FROM WIRING SIDE)
Fig 2.6. Ancillaries connector.

Loudspeakers. The loudspeakers can be arranged either to mute when the headphone plugis
inserted or to remain operational as required. The options and connection arrangements are

shown in Table 2.1.
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600Q Line. Connect to pins 6 & 8. The transformer centre tap is pin7 which may be earthed
to pin 15 if required. The output is adjustable by means of a preset control accessible through
the rear panel, the rated output is +10dBm.

IF AGC. The IF AGC line is pin 13, the cable should be screened and the screen connec-
ted to pin 12.

Muting. The receiver can be muted by connecting an earth to pin 11 (in which case link
pin 10 fo pin 2) or by connecting an external positive supply (12V to pin 10 or 24V to pin
14) in which case link pin 11 to pin 15,

Side tone input. An audio signal from an associated transmitter may be connected to pin3
(earth to pin 4). The signal required for full output (AF gain control at MAX) is approx 5V
into 300kQ.

Earths. All earths on the ancillaries connector are ultimately connected to the chassis and
hence to the supply earth. No additional earthing is required.

FSK Supplies Socket (Model 1837/2 only). Keying of the teleprinter is by means of an elec-
tronic switch. External supplies of + 80V, + 6V, 100V or 12V can be switched. For bi-
polarworking connect the supplies to "Ext Supply" (polarity reversed will effect a Mark/Space
reversal) and for unipolar working to either "Ext Supply" contact (use-of other contact will
effect a Mark/Space reversal). Connect the printer to "pole" and the supply earth (or O
volt line). See section 4.9 and check that the correct current limiting resistors are fitted.

POLE

EXT SUPPLY EXT SUPPLY

Fig 2.7. FSK Supplies connector - view on wiring side of plug.

Diversity Installation

Two receivers can be combined for dual diversity operation.

1. Link the IF OUTPUT sockets with a screened RF cable having a standard BNC connec-
tor at each end.

2, Link the AGC lines. These are pin 13 on each ancillaries connector. A screened
cable should be used with the screen connected to pin 12. Ensure the receiver earths
are returned to a common earth point on the rack, to avoid earth loops.

3.  Take the audio output from either receiver as convenient.

Refer to Section 3 for operating instructions.
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Table 2.1. Loudspeaker Muting.

Both speakers operate Link 5-9, link 1-15 ExtLSto 9 & 15
Internal mutes, external operates Link 5-9 ExtLSto 9 & 15
Internal operates, external mutes ' Not available

Both speakers mute Link 5-9 Ext LSto 9 & 1
Ext speaker only, muting ExtLSto9 &1
Ext speaker only, non-muting Ext LSto 9 & 15
Int speaker only, muting Link 5-9

Int speaker only, non-muting Link 5-9, link 1-15

Table 2.2  List of Accessories supplied with the receiver.

Quantity Description Part No.
4 * Cabinet Mounting Feet (with screws) 9817P
2 BNC Bayonet-lock plug 8012P
1 AC Supply Connector (complete with cable) D4815
1 Ancillaries Connector, 15 way locking 8631P
6 ** (Spare Fuses - 1A.T (Time-lag) 9814P

(Spare Fuses - 0.5A (Time-lag) 9714P
6 Spare Fuses - 0.5A 6710P
9 Spare Fuses - 2A 6704P
1 Trimming Tool TT1 8451P
1 Trimming Tool HS3 8450P
1 Trimming Tool (insulated) 8333P
1 Box Spanner (for control knobs) 9057P
1 *** Teleprinter Supplies Connector 8855P
Notes * Not supplied for rack-mounting receiver.

** 0.5A T supplied if Receiver adjusted for 200-260V operation.
TAT supplied if Receiver adjusted for 100-130V operation.

***  Supplied with Model 1837/2 only.

Page 2.8



Table 2.3. List of Accessories available to order.
Description

Standard Cabinet (for converting rack~mounting to
bench-mounting style)

Anti-vibration Mounting Ki>t
Drip~proof Cowl

Cabinet Loudspeaker Unit
Plinth Loudspeaker Unit
Headphones

Headphones

FSK Teleprinter Drive Module (for Model 1837/2
only)

High-pass Aerial Filter
Low-pass Aerial Filter
Basic Spares Kit (1837 Series)

Basic Spares Kit (1838 Series)

Part No.

LP3538

Cat. No.

Cat. No.

Cat. No.

Cat. No.

LP 3242

LP 3301

Cat. No.

Cat. No.

Cat. No.

LP 3554

LP3554/1

1547

1548

935/3

989

1534

1526

1527
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OPERATION

AF AN OVEN F GAIN

— . 3
cow 588 am
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~ - = w - . o

TS MADE N ENGLAND

Fig 3.1. Front View of Model 1838/3 receiver, shown set for Emergency Watchkeeping.

3.1 Control Functions.

AF Gain Adjusts the level of the audio output of the internal loudspeaker, the ex-
ternal loudspecker and headphones.

AGC When pushed in the button brings the automatic gain control circuit into op-
eration.

BFO Pitch Adjusts the Beat Frequency in CW mode.

Fine Tune Operative at frequencies above 1.6MHz only, this control enables small
changes to be made to the tuned frequency.

IF Gain Controls the gain of the Second Intermediate Frequency stage, provided
AGC is not used.

Hlumination A four-position switch which controls the brightness of the display LED in~
dicators. Three levels of brightness and an 'off’ position are provided.

Lock When operated changesreceiver from mediumstability mode to high stability
mode, and vice-versa. Light indicates high stability mode.

Meter Indicates RF Carrier Signal.

Mode Selects the desired mode of operation: AM, SSB or CW.
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Indicates presence of the oven heater supply, the light is illuminated as soon
as the AC supply is connected to the receiver.

The action of this control is to bring the RF stages into more exact alignment.
Adjust for maximum RF signal.

Push button(s) to insert attenuation into aerial feed. Used to prevent overload
with high level signals.

Selects the required Frequency Range.

Pushbutton switch controls the low voltage supply to the receiver. Note that
the crystal oven is permanently powered, thus no prolonged 'warm-up' period
is needed provided to AC supply remains connected.

In conjunction with the range switch this enables the tuned frequency to be
set.



3.2 Operating Procedure.

It is assumed that the supply is connected to the receiver and the internal crystal standard
has attained normal operating temperature. Optimum stability is reached after about 30mins.
from switch-on. If the display is not turned off with the ILLUMINATION control, the
OVEN lamp will be on.

Depress the SUPPLY pushbutton, power is applied to the receiver and the display will light.
Use the ILLUMINATION control to set the required display brightness.

Select the required RANGE, set FINE TUNE to mid-position, set PEAK RF to mid-position,
ensure LOCK lamp is off.

Select FILTER and/or MODE as required. On 1838 series receivers the two functions are
controlled by the same switch and are consistently set automatically. On model 1837/1

select AM (both buttons out), BFO or SSB as required. On model 1837/2 select AM (button
out), or BFO (button in); SSB is selected automatically by the FILTER switch and the second
pushbutton selects USB or LSB as required.

Set AGC/MANUAL as required. On 1837 series select SHORT time constant initially for
tuning.

Set RF GAIN (SENSITIVITY) to maximum (button(s) out).
Set IF Gain to maximum.
Set AF Gain as required.

Set TUNING to give the required frequency on the display, adjust FINE TUNE as necessary
(FINE TUNE is not operational below 1.6MHz).

If the wanted signal is present adjust for maximum RF on meter.
(on model 1837/2 set meter switch to RF)

Adjust PEAK RF for maximum, adjust RF GAIN (SENSITIVITY) and/or IF GAIN as necessary.
If a CWsignal is being received, adjust BFO PITCH as required (not fitted on model 1838/1).
If an SSB signal is being received:

Model 1838/1 : for USB with fixed carrier injection, use FINE TUNE as a clarifier control.
Model 1837/2 : for LSB with fixed carrier injection, use FINE TUNE as a clarifier control.
Models 1837/1, 1838/2 and 1838/3 : for LSB, select BFO, use FINE TUNE and BFO PITCH
as clarifier controls.

There is no LSB facility on model 1838/1.

When the signal is safisfactorily tuned, depressing the LOCK pushbutton will change the

operating mode to high-stability, and the LOCK lamp will light.
The display may be dimmed or turned off with the ILLUMINATION control.
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HEADPHONES may be used if required. The internal and external loudspeakers may or may
not be muted when the plug is inserted, according to the wiring of the ancillaries connector-
see Installation section.

EMERGENCY WATCHKEEPING

The control settings on 1838 Series receivers are marked with a RED outline.

Set TUNING so that the display shows 2.1820

Diversity Operation

Two receivers can be operated in dual-diversity by interconnecting the IF OUTPUT sockets
and the IF AGC lines (pin 13 on the ancillaries connector). The audio output can be taken

from either receiver without the need for a mixer or hybrid transformer.

When tuning it is necessary to disable one receiver in order to tune the other: this is easily
done by setting the MANUAL/AGC pushbutton to MANUAL and the IF GAIN to minimum.
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CIRCUIT DATA AND MAINTENANCE

4.0.1. Introduction

This section, which is applicable to both 1837 Series and 1838 Series receivers, contains full
circuit descriptions complete with alignment and maintenance procedures, parts lists, printed
circuit board layouts and circuit diagrams. It is divided into subsections, each containing
all the information for a particular module or unit. Note that there are some moduleswhich
change according to the receiver variant, these are listed in Table 4.0.1.

4.0.2, Basic Circuit Description

The signal path follows a conventional -"double superhet" configuration with a 1st IF of
1350kHz (nominal) and a fixed Second IF of 100kHz. The exact frequency of the 1st IF de-
" pends of the setting of the 'Fine Tune' control, and the amount of correction applied viathe
drift correctingsystem. Various 2nd IF bandwidths can be selected, the choice of bandwidths
and the method of switching depends on the receiver variant, symmetrical and asymmetrical
passbands are provided. The 2nd IF amplifier provides the major part of the receivergain,
it can be controlled by its own AGC loop or manually. Product and envelope detectors are
provided which drive a high level audio amplifier and a 600Q2 line amplifier.

a. RF Circuits. The aerial input signal passes through the muting relay and "Tee'section
attenuators to the 1st section of the RF Amplifier, two FET transistors in cascode configura-
" tion with permanently applied AGC. The coupling to the 1st Mixer, a dual gate MOSFET,
follows various forms and is chosen to maintain sensibly constant gain over the whole tuning
range. The second input to the mixer is from the 1st Oscillator, a single-gate MOSFET in
the tuned gate configuration. The RF circuits are all ganged together and trimming for the
signal frequency circuits is provided by the 'Peak RF' control. The mixer output is then fed
-to the Tunable 1st IF circuits, or, when Range 6 is selected, direct to the 100kHz Selectivity
Unit: : : : = : o

b. Tunable 1st IF Circuits. Two bandpass filters separated by a common-source FET amplifier
“stage with preset gain control are each tuned over the range 1340-1360kHz by varicap diodes
controlled by the drift correcting system. The frequency of the 2nd Oscillator, a tuned-gate
“ configuration, is variable over the range 1240-1260kHz and controlled the same way to track
a constant 100kHz below the frequency of the signal circuits. The oscillator output is
buffered before being fed to the 2nd mixer, a double-balanced mixer integrated circuit de-
vice. The output ot 100kHz feeds into the Selectivity unit which houses the 100kHz filters.

¢. 100kHz 2nd IF. The 100kHz filters which precede the 2nd IF amplifier wholly determine
the receiver bandwidth. A combination of L-C Filter sections and Crystal Filters is used, the
choice depending on the receiver variant. The amplifier is a wideband unit with four cas-
caded common-source FET amplifier stages, AGC being applied to the first three. The IF
AGC detector is driven from the fourth stage, whilst the RF AGC detector is fed in parallel
with the first stage. The RF AGC signal is shaped by two operational amplifiers before being
applied to the RF amplifier in the coilbox.

d. Detectors. The 100kHz output is fed inparallel to the AM detector, the Product Detector
and, where an FSK Module is fitted, to this also. The Product Detector can, on all variants
except Model 1838/1, utilise either fixed 100kHz injection derived from the master oscilla~-
tor or a variable BFO signal from the BFO unit (Model 1838/1 has fixed injection only).
Analogue gates are used to select the required signal for the product detector integrated
circuit, the output of which is fed via a low pass filter to the mode switching.
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e. Audio Stages and Metering. The audio signal from the appropriate detector (AM for
single and double sideband working, product for CW) is routed via the mode switching
(which in the case of Model 1837/2 is partially performed by analogue gates) to the audio
output stages. The 600Q Line amplifier isfed via the preset line level control and a source
follower and is a single integrated circuit package, which drives a balanced line via the
isolating transformer. The high level audio stage is fed via the AF Gain control and is a
similar integrated circuit package. Provision is made for a sidetone input. The output of
this feeds either the intemal loudspeaker, an external loudspeaker or headphones, as re-
quired.

f. FSK Demodulator (Model 1837/2 only). This optional unit takes the 100kHz IF signal and
provides an electronically switched output to drive a teleprinter. IC1 is a combined limit-
er and quadrature discriminator which feeds the demodulated signal to a D.C. amplifier
IC2 and then to a schmitt trigger IC3. The output switch circuit, which is isolated elect-
rically from the rest of the receiver, consists of TR2 and TR3 in push-pull configuration
driven by TR1. The diode network is arranged so that the correct polarity is always present
on the transistors and that reversing the polarity effects a Mark-Space reversal.

g. Drift Correction System and Frequency Display. This operates by measuring a change in
the sum of the two oscillator frequencies (which is of course equal to the total driftin both
oscillators) and correcting the 1st oscillator to reduct this change to zero. Outputs from
the 1Ist and 2nd oscillators, f1 and f2, are fed to digital counters. These provide a binary
number equivalent to the frequencies to which the oscillators have been set. This number is
stored in the memory latch. 'Lock' mode is then selected and any change in the oscillators’
frequencies is converted into an equivalent binary number which is transferred to the re-
sidual latch. This number is generated by comparing each successive new count with the re-
quired number stored in the memory latch. The ‘error' count stored in the residual latch is
converted info a proportional analogue voltage which is used to alter the 2nd oscillatoronly,
to compensate for any changes in either oscillator. The voltage is applied via an integrator,
to optimise the loop dynamic response, and a combining amplifier which adds in the 'Fine
Tune' control voltage. The total range of correction is limited to about +10kHz. When the
end of the range is approached a 'window' detector, which is driven from the output of the
integrator, provides an output which causes the whole frequency display to flash about five
times per second.

The true tuned frequency of the receiver is displayed on the six digit front panel display with
a resolution of 100Hz. The display is driven by a digital counter. Outputs from the first
and second oscillators are fed to this counter (after each has been divided by two) which is
preloaded to allow for the offset between oscillator and tuned frequencies due to the IF.
The gating period for the counters is derived from the master oscillator which ultimately
determines the accuracy of the display.
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4.0.3 General Maintenance.

All sub-assemblies and modules used in the 1837 and 1838 Series of receivers are arranged
so that they can be removed for access to components which would otherwise be inaccessible.
In most cases the procedure for removal is obvious from visual inspection. As a general rule,
should it be necessary to unsolder any leads from modules or printed circuit boards, a care-
ful note should be made of the wire colour or other coding and the point to which it is
attached to facilitate correct reconnection.

WHEN WORKING ON THE RECEIVER IT MAY BE NECESSARY FOR POWER TO BE
CONNECTED. IT IS RECOMMENDED THAT THE RECEIVER IS FED FROM AN ISOLATED
POWER SUPPLY AND THAT NORMAL PRECAUTIONS FOR SAFETY UNDER THESE
CONDITIONS ARE OBSERVED.

Attention is particularly drawn to the presence of mains voltages in the power supply unit,
and in the case of Model 1837/2, of teleprinter drive voltage (upto 160V DC) in the FSK
Module. Also beware high induced voltages on the aerial and input circuitry.

This receiveris constructed generally to METRIC dimensions. Any IMPERIAL screw used will
be marked with a red dye.

4.0.4 Fault Diagnosis
The purpose of this section is to provide a convenient guide to the possible fault area with-

out using any test equipment. When it is obvious that a fault lies in one particular module,
refer to the section relating to that module. '

Symptoms Check

1. Set completely dead. AC supply is present.

2. Set operates normally but some or all Setting of illumination control and illu-
front panel indicators donot function. mination control circuitry.

3. Set completely dead, but front panel Ancillaries connector is connected, cor-
indicators operate normally. rect speaker links are wired on ancilla-

ries connector, correct muting relay links
are wired on ancillaries connector.
4. Speaker does not mute correctly when Ancillaries connector pin 1 for unwanted
headphone plug inserted. earth.
5. Speaker(s) and headphones do notwork, High Level audio module and wiring.
line output normal.

6. Tuning meterdoes not function correct- Line Amp. and Meter Amp. module.
ly.
7. Set does not function on some settings Selectivity module.
of Filter switch.
8. Set does not receive SSB correctly. 1837 Series: Select INTERMEDIATE band-

width and variable BFO. Tune signal us-

ing BFO PITCH and FINE TUNE controls.
If satisfactory, 1MHz feed to BFO unit
absent, otherwise faulty BFO unit. '

1838 Series: Check 1MHz feed to BFO
unit. If satisfactory, faulty BFO unit.
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Symptoms Check

9. Set works on range 6 only. Tunable IF and switching.
10. Setwill notenter High Stability mode. Correction and/or Tunable IF module(s).
11. Display shows approx "986500" on Coilbox: 1st oscillator not working.

ranges 1-5, 7-9 and "999000" on
range 6 with FINE TUNE at mid-
range.
12. Display shows approx 1.35MHz higher Tunable IF: 2nd oscillator not working.
than correct 'end of range' frequency
on ranges 1-5, 7-9 but is correct on
range 6.

4.0.5. Testing and Realignment.

Full details regarding the testing and realignment of each module are given in the section
relating to that module. The modules should be tested and realigned in the order given be-
low: -

Power Supply Unit (Ref 10).

High Level Audio Amplifier (Ref 8).
600Q Line Amp. and Meter Amp. (Ref 7).
2nd IF Amplifier (Ref 5).
Selectivity Ref 4).

BFO and Product Detector (Ref 6).
Display (Ref 11).

Tunable 1st, IF (Ref 3).

Coilbox (Ref 2).

Correction (Ref 12).

FSK (if fitted, Ref 9).

.dO\OCO\I()UI-h.QJI\)—'

— ]

Test Instruments.

The use of the test equipment listed is recommended, but other equipment with equivalent
specification and performance can be used.

RF Signal Generator 100kHz - 30MHz AM/FM/CW

Output 1V emf from 75Q Marconi TF 2002B
Audio Signal Generator 20Hz - 20kHz 600Q Marconi TF 2000
Output Power Meter TmW - 10W Marconi TF 893A
High Impedance Voltmeter Marconi TF 2603
Multimeter 20kQ/V AVO 8

HF Oscilloscope. Input impedance TMQ in
parallel with 20pF.
Frequency Counter Max frequency 50MHz. Marconi TF 2416.
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Initial Test Procedure.
The following procedure may be found helpful when testing the signal path of the receiver.
a. Check the presence of all the power supply voltages on the power supply (Module no. 10).

b. Inject a TkHz audio signal at 15mV at Module 8 pin 1. Full output should be available
(Set AF Gain control to 50%). Repeat at Module 7 pin 8, full output should be obtained
for 5mV input with the line level control at maximum. Set Mode to AM and repeat at
Module 5 pin 7. ‘

c. Select Range 5, Tune mode, Intermediate/AM bandwidth and inject via a 0.1pF 250V
DC blocking capacitor a 100kHz signal modulated to 30% AM at Module 4 pin 1, disconnect-
ing the existing lead for this test only. Signal input should be less than 50pV for 10dB
S+ N/N. Increase the input signal in steps to a maximumof 50mV and check AGC action.
In the case of no signal progression from this test, check the output of the Selectivity Unit
and the input of the Second IF Amplifier, however expect spurious results as the amplifier is
wideband (Module 5 pin 1).

d. lniecf a signal across 2C70 (mixer section of tuning gang, for location see section 4.2)
of level 10uV at 1350kHz for 10dB S + N/N ratio.

e. Connect the signal generator to the Aerial input and check that the specified S + N/N
ratio can be obtained at a convenient frequency near the centre of each range.

Voltage Measurements
All voltages given are typical only, variations of 10% may be expected as a result of com-

ponent tolerances. The loading effect of a standard 20,000 Q/V testmeter has been allowed
for in the figures stated.

Fig 4.0.3. View of BFO Module showing its' reconstruction.
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4:1 Chassis

4.1,0 Introduction

This section encompasses the front and rear panels, controls (except the pushbutton switches)
and external connectors, ie all the components which do not form part of a module or unit.
The format of this subsection is of necessity different o that of the subsections which follow.

4.1.1 Front Panel

This carries a large number of the controls (but not the Tuning, Range, Selectivity controls
nor the pushbuttons, all of which are part of their respective modules and simply protrude
through apertures in the panel) the meter and loudspeaker.

Removal of knobs. All knobs are the collet-fixing type. Prise out the cap and using the
box spanner supplied in the Accessories Kit fum the nut anticlockwise whilst holding the
body of the knob stationary. The Peak RF and [llumination knobs have a screw instead of a
nut but the method is identical.

Access to the components is improved by removing the Switchboard (set all buttons 'in', re-
move 2 x M2.5 screws and remove unit unplugging the connectors). To remove the loud-
speaker first remove the escutcheon (remove range knob, 6 x M3 countersunk screws), the
speaker securing screws (4 x M3) are then revealed.

Removal of Meter. First remove the escutcheon (see above) when 2 x M3 screws securing
the meter will be revealed.

Removal of Tune/Lock switchboard, Fine Tune control assembly and Peak R.F. control.
. Remove the knobs, remove 2 x M3 screws at the right-hand side of Peak RF control and
1 x M3 screw above and to the left of the Fine Tune control.

Removal of Meter Switch (Model 1837/2 only). First remove the Display Unit (section
4:11:3), then remove 2 x M2.5 screws at the ends of the slot. The knob pulls off.

4.1.2. Rear Panel

The rear panel must be removed for access to the 600Q Line Amplifier and Meter Amplifier
board, Power Unit and to remove the Coilbox. Remove the Fusebox cover, 8 x M4 screws
(two securing panel to each side plate and four to the power unit) and 2 x M3 screws holding
the panel to the centre rail. The panel may now be hinged down on the wiring and fastened
in the horizontal position to the power unit using the 2 x M3 screws. The sockets and PCB
are now readily accessible.
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4.1.3. Components List. Module Prefix 1.

Resistors

Ref Value(Q)

R 1 560

R 2 4.7k

R3 680

R 4 15k

R5 120k

R 6 220

R7 560

R 8 100k

R9 47k

R10 1.8k

R11 56k

R12 100k

R13 10k

R14 68k

R15 not fitted

R16 Tk

Potentiometers

Ref Value Description Part No.
RV1 500k Lin IF Gain 9775P
RV2 500k Lin AF Gain 9775pP
RV3 100k Lin BFO Pitch 9763P
RV4 100k Lin Fine Tune 9763P
RV5 20k Log Peak R.F. 8727/1P
Diodes

Ref Type

D1 CQY 74L (Telefunken) Oven LED

Sockets

Ref Description Part No.

SK1 Aerial Input 7225P

SK2 Not fitted on 1838 Series -

SK3 IF Output 7225P

SK4 Ancillaries 9857P

SK5 Headphones 8463P
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Switches

Ref Description Part No.
S1 Tune/Lock (Assembled onto
PCB) LP3506/4
S2 lllumination, comprising
clicker 9766P
wafer 3pdw 8950P
Miscellaneous
Description Part No.
Front Panel Model 1838/1 D5121
Model 1838/2 D5088
Model 1838/3 D5129
Escutcheon Models 1838/1 & 1838/2 D5079
Model 1838/3 D5081
Loudspeaker 8567P
Loudspedker baffle 9773PA
Loudspeaker Grille 9772PA
Meter 8470P
Display Filter (Orange) 9765P
Rear Panel D5074
Knobs: Peak RF 9858/1P
Hlumination 9858/1P
Range LP3560
Tuning LP3558
Filter (Model 1838/1 only) LP3559
Filter/BFO - concentric
(Models 1838/2 & 1838/3) LP3561
IF Gain LP3559
AF Gain LP3559 .
Fine Tune LP3562
Skirt for above D4933/1
Handles 8253/1P
Fine Tune Drive Assembly
comprising Peak RF potentiometer, Fine Tune
potentiometer, Tune/Lock switch board and
slow motion drive LP3545
Top cover 9640P
Bottom cover 9641P
Earth Terminal 6371P
Fusebox cover D5075
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Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LTD., TELEPHONE: 021-475-2231

SALES AND SERVICE DEPT., TELEX: 337081
ALVECHURCH ROAD, CABLES: EDDYSTONE
BIRMINGHAM B31 3PP BIRMINGHAM
ENGLAND.
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4.2, Coilbox.
4.2.1, Introduction.

The coilbox module comprises a large cast box which houses the tuned circuits; the main
tuning capacitor, and a number of switch wafers mounted on the rearof the box provide various
switching functions associated with range selection. Muting and aerial attenuation functions
are also part of this module. Receivers covering1.6MHz to 30MHz only have the same basic
unit but the components for ranges 6-9 will be omitted and S1 will therefore have only 5
positions.

4.2.2. Circuit Description

The aerial input signal from the rear panel socket enters the unit on coaxial lead A, which
is connected to the muting relay RLA. Protection diode array D1-8 is wired directly across
the aerial input, its principal function is to protect the input transistors from high voltages
which may be induced from a nearby transmitter. By interchanging the input lead connec-
tions the receiver may be either muted or operational when the relay is energised, in each
case in the muted condition the aerial input is open-circuited and the input to the receiver
is short-circuited. The coil circuit of the relay is brought out to contacts in the ancillaries
connector, so that by fitting the appropriate links the relay can be operated either by a
switched external supply of 12V or 24V or by the internal supply and a switched earth.

The signal then passes via one or two (according to the model) relay operated 'Tee' section
20dB attenuators to the Ist section of the RF Amplifier. This utilises a junction FET and a
single-gate MOSFET in cascode configuration which is permanently connected to a delayed
AGC line derived from the second IF amplifier via the AGC amplifier.

The aerial input uses bandpass tuning on Ranges 1-6 and changes to single tuned circuits on
Ranges 7-9. All tuning circuits are ganged and provision is made for independent adjust-
ment (Peak RF Control) when using the fine tune facility.

Various forms of coupling are employed between the cascode stage and the mixer, these
being chosen to maintain sensibly constant gain over the whole tuning range. Signal input
is applied to Gate 1 of the dual gate MOSFET used in the mixer.

Peak RF Board

The three separate pairs of "varicap” diodes located on this board are wired directly across
the first three sectionsof the main tuning gang to permit independent adjustment of the signal
frequency circuits when using the fine tune facility. Controlling voltage for the diodes is
derived from the Peak RF control which is wired directly across the 12V supply. On ranges
6-9 (when fitted) resistors R20, R23, R25, R27 provide a D.C. return for the varicap diodes
operating in the mixer section, note too that on these ranges this control functions primarily
as an aerial trimmer and should be adjusted for maximum signal in the normal manner.

The First Oscillator.

This stage employs a single-gate MOSFET using the tuned-gate configuration with feedback
winding in the drain circuit. The tuned circuits are temperature compensated and tracked
to tune 1350kHz above the signal frequency (+20kHz to allow for fine tune and correction
errors). Oscillator output is taken via a FET source follower to Gate 2 of the mixer dual-
gate MOSFET and via an emitter follower to the display unit.

Page 4.2.1.



The mixer output is then fed to the Tunable IF Module or, when Range 6 is selected, direct
to the selectivity module.

4.2.3. Removal of Coilbox and Access to Printed Boards.
Peak RF Board. This is located beneath the coilbox inside the tuning gang cover.

Remove the gang cover (6 x M2.5 screws). The peak RF board is retd ned by 3 special nuts.
Remove the rear panel (section 4:1) to gain access to all wiring and components on the rear
face of the coilbox.

RF board, Mixer Board and Oscillator board. Each of these boards may be removed complete
with switch wafers, the procedure is as follows:

1.  Remove coilbox cover plate (12 x M2.5 screws)

2.  Remove gang cover (6 x M2.5 screws)

3.  Slacken switch spindle coupler, remove plastic plug in rear panel and withdraw spindle
through the hole.

4. Disconnect the leads to the appropriate section(s) of the tuning gang at the tuning
gang. It is recommended that two lengths of differently coloured wire, minimum length
8" (200mm), be attached to the free ends of these leads to facilitate replacement.

5. Disconnect the leads to the board within the coilbox with the exception of the gang
leads (RF Section 2 leads, Mixer section 5 leads, Oscillator section 4 leads), taking
careful note of their position for replacement. :

6. Remove 4 x M3 screws; two at left-hand end, one near the centre of each long edge
of the board.

7.  Carefully remove screws etc. which retain the top end of switch brackets and retrieve
the spindle earthing wipers and spacers.

8. Lift the board clear of the box.

Replacement

1.  Use the coloured wires attached in step 5 to thread the gang leads through the holes

beneath the board.
2.  Place the board in position and replace the switch spindle to locate the board before

securing.
3. Proceed generally in the reverse order to the removal instructions above.

Muting and Attenuator Unit.
This is secured to the rear face of the coilbox by 4 x M3 screws.
4,2.4, Fault Diagnosis

Failure of the oscillator will result in the display showing approximately "986500" on ranges
1-5 and 7-9 and "999000" on range 6 with the Fine Tune control at mid-position.

In cases of complete failure of the "front end" circuits, first check that the mute relay is op-
erating correctly (check links on ancillaries connector) and that the protection diodes D1-8
are not short-circuited. Check also that under no-signal conditions the correct RF AGC
Voltage is present on FC6é. (See section 4.5.6 for setting-up instructions). If only one
range has failed, check particularly the coils and switch contacts for that range.
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Inspect the unit carefully for signs of bumt components, broken wires etc., particularly if
the receiver has been subjected tomechanical shock or vibration, then check that the correct
voltages are present (see Voltage Analysis). Note that the supply to the mixer (TR3) is taken
via the selectivity module (Ref 4). If any of the internal wiring has been disturbed realign-
ment may be required.

4.2.5, Performance Check

A preliminary check of the performance is obtained by measuring the signal/noise ratio at a
convenient frequency near the centre of each range. If this is outside the specification
given in Section 1 then realignment is necessary.

4.2.6. Realignment

Before attempting realignment of the Coilbox circuitry it is essential that the alignment of
the 100kHz 2nd IF Filter (Module No. 4), 100kHz 2nd IF Amplifier (Module No. 5) and the
Tunable 1st IF Amplifier (Module No. 3) is checked and corrected if necessary. For models
having 5 ranges only ignore all references to ranges 6, 7, 8 or 9. Realignment should only
be undertaken by competent technicians with the appropriate test equipment.

Ist. Oscillator Circuits

Since there is no fixed scale provided on the receiver, alignment of the 1st Oscillator con-
sists of setting the limits of each range, i.e. the frequencies corresponding to maximum and
minimum capacity of the tuning gang. These frequencies are given in Table 4.2.1. below.
Note that the frequenciesgiven are as read on the receiver display and are the receiver tune
frequencies and not the actual oscillator frequencies. The FINE TUNE control must be set
to mid-position.

Table 4.2.1. Oscillator Alignment

Range Frequency Adjust Core Frequency Adjust trimmer
1 17.6000 MHz L19 31.4000 MHz C86
2 9.8750 MHz L20 19.3500 MHz c89
3 5.4600 MHz L21 10.2000 MHz C92
4 2.8750 MHz L22 5.5500 MHz C95
5 1.4800 MHz L23 2.9400 MHz Cc98
6 833.0 kHz L24 1610.0 kHz c1o1l
7 396.0 kHz L25 , 855.0 kHz C105
8 198.0 kHz L26 406.0 kHz C109
9 99.0 kHz L27 212.0 kHz C113

Note that C102 (range 7), C106 (range 8), and C111 (range 9) are tracking trimmers and
should only be adjusted if poor tracking is evident on these ranges when the mixer and RF
circuits are aligned.

R.F. and Mixer Circuits
Set PEAK RF control to mid-position. Connect signal generator via a matching network if
necessary to simulate the impedances given in Table 4.2.3 below, to aerial socket, set

level as required, 30% AM at 1kHz. Connect Audio Output meter fo Ext LS output, set to
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4Q impedance. Set Selectivity to INTERMEDIATE/AM and RF GAIN/SENSITIVITY to

maximum, i.e. push button(s) out.

Adjust the trimmers and cores at the frequencies given in Table 4.2.2. below. The pri-
mary cores of the RF bandpass circuits should be adjusted by passing the long end of the
hexagonal trimming tool (part no. 8450P packed in Accessories Kit) through the secondary
cores. The TUNING control should be rocked slightly to combat any pulling of the 1st
oscillator which may occur when adjusting the Mixer circuits on ranges T & 2.

Table 4.2.2. RF and Mixer Alignment

Range  Frequency Adjust Core Frequency Adjust trimmer
Bandpass Mixer Bandpass Mixer
Pri Sec Pri Sec
1 18.0 MHz LT Lwr L1 Uppr L10 29.0 MHz C3 Cé C42
2 10.0 MHz L2 Lwr L2 Uppr L11 18.5 MHz Cc7 cio C45
3 5.65 MHz L3 kwr L3 Uppr L12 9.5 MHz C1i C14 C48
4 3.0 MHz L4 Lwr L4 Uppr L13 5.2 MHz Cl15 Ci18 C50
5 1605 kHz L5 Lwr L5 Uppr L14 2.8 MHz C19 C22 C52
6 870 kHz L6 Lwr L6 Uppr L15 1550 kHz C23 C26 C56
7 402 kHz L7 L16 835 kHz C28 : C60
8 206 kHz L8 L17 390 kHz C30 Cé4
9 105 kHz L9 L18 195 kHz C32 Cé8

Table 4.2.3. Dummy Aerial

1837/1 ) ( 100kHz - 1605kH=z 10Q in series with 220pF
) - (1605kHz - 4MHz 10Q in series with 250pF

1838/3 ) (above 4MHz 50Q

1837/2 ) 100kHz - 4MHz 50Q

1838/1 ) (1605kHz - 4MHz 10Q in series with 250pF

1838/2 ) (above 4MHz 50Q

Having aligned the RF and Mixer circuits on ranges 7-9 as stated above, it is necessary to
check the accuracy of the tracking over these ranges. This is done by tuning the receiver
to approx. mid-range and then tuning the signal generator to the receiver. Note the posi-
tion of the mixer core and trim slightly, checking the audio output level on the output
meter. The audio output should be at a maximum if the range is tracked.

If the audio output increasesas the core is screwed into the coil, the value of the oscillator
tracking trimmer (range 7 : C103, range 8; C107, range 9 : C111) needs to be increased
giving a reduction of the frequency indicated on the display. It is then necessary to repeat
the Oscillator alignment for the range which has been adjusted, followed by realignment of
the RF and Mixer circuits.

If the audio output increases as the core is screwed out of the coil, the value of the oscilla-
tor tracking trimmer needs to be reduced giving an increase in the frequency indicated on the
display. Again it is necessary to repeat the Oscillator, RF and Mixer alignment.
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Fig 4.2.1. View of Coilbox with cover removed.
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st IF gain equalising potentiometers.

]o

w N

o A

N

8.
9.
10.
11.

Set receiver to Range 3 and tune signal generator and receiver to approximately
7.5 MHz.

Set IF Gain to maximum.

Adjust generator output to 2uV emf (except Model 1837/2 : 1pV at aerial input) with
30% AM at 1kHz.

Set Filter to Intermediate/AM.

Set Mode to AM.

Set Manual/AGC switch to AGC, and adjust AF gain to give an output of approx
50mW.

Switch Manual /AGC switch between Manual and AGC, and adjust RV3 until the out-
put level on AGC is 2dB less than on Manual.

Note output power reading on Manual.

Set receiver to Range 2 and tune signal generator to receiver.

Adjust RV2 to give the same reading on Manual as noted in step 8.

Repeat steps 9 & 10 with receiver set to ranges 1, 4, 5, 7, 8 and 9 adjusting RV1, 4,
5, 6, 7 and 8 respectively, Note there is no adjustment for range 6.

4.2.7 Voltage Analysis.

The voltages are measured under no-signal conditions with the controls set as follows (unless
otherwise stated), AVOB8 on lowest applicable range.

Range 5 Tuning : 2.5 MHz
Fine Tune : mid=position Peak RF : mid=position
Tune/Lock : Tune

a. Feed-through capacitors on rear face of coilbox.

FC1
FC2
FC3
FC4
FC5
FCé
FC7

+12V on ranges 6-9
+12V when mute relay energised
+12V
ov when mute relay energised
+12V when sensitivity (gain) push=button pressed
+1.3V (RF AGC)
+12V when second sensitivity (gain) push=button pressed (if fitted).

b, Printed Circuit board pins.

RF Section
Pin 11 +1.3V (RF ACGC)
Pin 12 +10.5V measured on 25V range of meter

Mixer Section

Pin 17 +12V

Pin 20

+14.5V +9.2V on range 6
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Peak RF Section
Pin 29 +2.5V measured on 10V range of meter
Oscillator Section

Pin 32 +12v

c. Semiconductors

Emitter/Source Base/Gate 1  Gate 2
TR1 0.8v ov -
TR2 1.75V 0.5v -
TR3 0.5V ov 0.4V
TR4 0.2v ov -
TR5 2.0V 0.3v -
TR6 5.4V 7.3V -

Note 1. Measure TR1 Drain/TR2 Source on case of TR2,

The current drawn by the module is: 12VA : 56mA
12V B : 3.4mA

Collector/Drain

1.75V
10.5V
14.5V
9.1V
12v
12v

Note 1
Note 1

Page 4.2.7.



4.2.8. Components List. Module Prefix 2.

Capacitors

Ref Value Type Voltage Tolerance
cl1 0. 1pF Polycarbonate 100V 20%
C 2 9-344pF Gang 3 of 9724P

c3 7-35pF Trimmer 8468P

C4 150pF Silvered Mica 350V 5%
C5 180pF Silvered Mica 350V 5%
Ccé6 7-35pF | Trimmer 8468P

c7 7-35pF Trimmer 8468P

c8 82pF Silvered Mica 350V 5%
co9 82pF Silvered Mica 350V 5%
C10 7-35pF Trimmer 8468P :

cn 7-35pF Trimmer 8468P

Ci12 70pF Silvered Mica 350V 5%
Ci13 56pF Silvered Mica 350V 5%
Cl4 7-35pF Trimmer 8468P

C15 7-35pF Trimmer 8468P

Cl1é6 50pF Silvered Mica 350V 5%
c17 33pF Silvered Mica 350V 5%
Cc18 7-35pF Trimmer 8468P

C19 7-35pF Trimmer 8468P

C20 40pF Silvered Mica 350V 5%
C21 22pF Silvered Mica 350V 5%
C22 7-35pF | Trimmer 8468P

C23 ** 7-35pF Trimmer 8468P

C24 ** 50pF Silvered Mica 350V 5%
C25 ** 33pF Silvered Mica 350V 5%
C26 ** | 7-35pF Trimmer 8468P

C27 ** 15pF Silvered Mica 350V 5%
C28 ** 7-35pF Trimmer 8468P

C29 ** 22pF Silvered Mica 350V 5%
C30 ** 7-35pF Trimmer 8468P

C31 ** 15pF Silvered Mica 350V 5%
C32 ** 7-35pF Trimmer 8468P

C33 15pF Tube Ceramic 750V 10%
C34 9-344pF Gang 3 of 9724P

C35 60pF Tube Ceramic 750V 10%
C36 0.1uF Polycarbonate 100V 20%
C37 0.14F Polycarbonate 100V 20%
C38 0.1uF Polycarbonate 100V o 20%
C39 0.1uF Polycarbonate 100V 20%
C40 6pF Tube Ceramic 750V 5%
C41 120pF Silvered Mica 350V 5%
C42 7-35pF Trimmer 8468P

C43 6pF Tube Ceramic 750V 5%
C44 56pF Silvered Mica 350V 5%
C45 7-35pF Trimmer 8468P

C46 épF Tube Ceramic 750V 5%

Page 4.2.8.



Capacitors

Ref Value Type Voltage Tolerance
C47 30pF Silvered Mica 350V 5%
C48 7-35pF Trimmer 8468P

C49 30pF Silvered Mica 350V 5%
C50 7-35pF Trimmer 8468P

C51 15pF Silvered Mica 350V 5%
C52 7-35pF Trimmer 8468P

C53 ** 50pF Silvered Mica 350V 5%
C54 ** 10nF Tubular Paper 200V 20%
C55** | not fitted

C56 ** 7-35pF Trimmer 8468P

C57 ** InF Silvered Mica 350V 5%
C58 ** 10nF Tubular Paper 200V 20%
C59 ** | not fitted

C60 ** 7-35pF Trimmer 8468P

C61 ** InF Silvered Mica 350V 5%
C62 ** 10nF Tubular Paper 200V 20%
C63 ** | not fitted

Cé4 ** 7-35pF Trimmer 8468P

C65 ** InF Silvered Mica 350V 5%
Cé66 ** 10nF Tubular Paper 200V 20%
C67 ** | not fitted

Cé8 ** 7-35pF Trimmer 8468P

Cé9 12pF Tube Ceramic 750V 5%
C70 9-344pF Gang % of 9724P

C71 60pF Tube Ceramic 750V 5%
C72 0.1uF Polycarbonate 100V 20%
C73 150pF Silvered Mica 350V 5%
C74 0. 1uF Polycarbonate 100V 20%
C75 0.1uF Polycarbonate 100V 20%
C76 0.1pF Polycarbonate 100V 20%
C77 0.1uF Polycarbonate 100V 20%
C78 47nF Polycarbonate 100V 20%
c79 0.1uF Polycarbonate 100V 20%
C80 47nF Polycarbonate 100V 20%
C8l1 0.1uF Polycarbonate 100V 20%
C82 68uF Tantalum Electrolytic 20V 20%
C83 10nF Disc ceramic 25V +80%-20%
C84 1830pF Silvered Mica 350V 1%
C85a 80pF Tube ceramic 750V 10%
C85b 39pF Silvered Mica 350V 5%
C86 7-35pF Trimmer 8468P

cs7 1560pF Silvered Mica 350V 1%
C88a 50pF Tube ceramic 750V 5%
C88b 20pF Silvered Mica 350V 5%
c89 7~-35pF Trimmer 8468P

C90 1290pF Silvered Mica 350V 1%
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Capacitors

Ref Value Type Voltage Tolerance
C91a 70pF Tube ceramic 750V 5%
C91b 33pF Silvered Mica 350v 5%
C92 7-35pF Trimmer 8468P
C93 800pF Silvered Mica 350V 1%
C%4a 50pF | Tube Ceramic 750V 5%
C94b 33pF Silvered Mica 350V 5%
C95 7-35pF | Trimmer 8468P
C96 470pF Silvered Mica 350V 1%
C97a 50pF Tube Ceramic 750V 5%
C97b 27pF Silvered Mica 350V 5%
c98 7-35pF | Trimmer 8468P
C99 1.8nF Silvered Mica 350V 1%
C100 ** 68pF Silvered Mica 350V 5%
C101 ** 7-35pF Trimmer 8468P
C102 ** 200pF Polystyrene 125V 1%
C103 ** 7-35pF Trimmer 8468P
C104 ** 120pF Polystyrene 125V 2%
C105 ** 7-35pF | Trimmer 8468P
C106 ** 140pF Polystyrene 125v 5%
C107 ** 7-35pF | Trimmer 8468P
C108a ** 180pF Polystyrene 125V 5%
C108b ** 47pF Silvered Mica 350V 5%
C109 ** 7-35pF Trimmer 8468P
C110 ** 100pF Polystyrene 125V 1%
CI11 ** 7-35pF Trimmer 8468P
Cl112q ** 150pF Silvered Mica 350V 5%
Cli2b ** 240pF Polystyrene 125v 5%
Cl13 ** 7-35pF Trimmer 8468P
Cll4 9-344pF Gang % of 9724P
C115 100pF Silvered Mica 350V 5%
C116 100pF Silvered Mica 350v 5%
Cit7 10nF Disc Ceramic 25V +80%~-20%
C1i8 InF Disc Ceramic 250V +80%-20%
oF B b 0.1pF Polycarbonate 100V 20%
C120 68uF Tantalum Electrolytic 20V 20%
Ci21 10nF Disc Ceramic 25V +80%-20%
Ci122 1pF Tantalum Electrolytic 35V 20%
c123 0.22uF Polycarbonate 100V 20%

Note C85a and C85b are wired in parallel, etc.
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Filtered Connectors

Ref | Value Type

FC1 1500pF 9871P

FC2 1500pF 9871P

FC3 1500pF 9871P

FC4 1500pF 9871P

FC5 1500pF 9871P

FC6 1500pF 9871P

FC7 1500pF 9871P

Resistors

Ref ~ ValueQ Ref ValueQ

R 1 2.2M R34 1.8M

R 2 68 R35 47k

R 3 18 R36 1.8M

R 4 68 R37 47k

R5 68 R38 1.8M

R 6 18 R39 47k

R7 68 R40 120

R 8 1.8M R41 not fitted

R @9 22 R42 not fitted

R10 270 R43 not fitted

R11 100k R44 not fitted

R12 ™ R45 not fitted

R13 180 R46 not fitted

R14 not fitted R47 not fitted

R15 not fitted R48 not fitted

R16 not fitted R49 not fitted

R17 2.7k R50 100k

R18 820 R51 56

R19 ** 2.2k R52 100k

R20 ** 100k R53 270

R21 ** 2.2k R54 560

R22 ** 33k R55 2.7k

R23 ** 100k R56 6.8k

R24 ** 2.2k R57 180

R25 ** 100k R58 150

R26 ** 2.2k R59 not fitted

R27 ** 100k R60 ** 10k )TR4 1% high

R28 M )stab

R29 4.7k R61 ** 15k )low noise

R30 470k R62 15k

R31 33k R63 not fitted

R32 22 R64 * 47

R33 270 R&5 * 47
R66 * 47
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* fitted on Model 1837/2 only.

All resistors except R60, R61 are Mullard CR25, 0.3W, 5%.

Potentiometers

Ref Value/Type Part No.

RV1 47k linear cermet preset 9489P

RV2 47k linear cermet preset 9489P

RV3 47k linear cermet preset 9489P

Rv4 47k linear cermet preset 9489P

RV5 47k linear cermet preset 9489P

RVé6 ** 47k linear cermet preset 9489P

RV7 ** 47k linear cermet preset 9489P

RV8 ** 47k linear cermet preset 9489P

Coils

Ref Value/Type/Part No. Ref Value/Type/ Part No.

CHI1 100mH. Sigma SC60 L15 ** D5047

CH2 4.7mH. Sigma SC60 L16 ** D5048

L17 ** D5049

L1 D5033 L18 ** D5050
L2 D5034 L19 D5051
L3 D5035 L20 D5052
L4 D5036 L21 D5053
L5 D5037 L22 D5054
L 6** D5038 L23 D5055
L 7** D5039 L24 ** D5056
L 8** D5040 L25 ** D5057
L @** D5041 L26 ** D5058
L10 D5042 L27 ** D5059
L11 D5043
L12 D5044
L13 D5045
L14 D5046

Diodes

Ref Type Ref Type

D1 IN4148 D10 BAII

D2 IN4148 D11 BAIH
D 3 IN4148 D12 BAIII

D 4 IN4148 D13 BAIII

D5 IN4148 D14 BAIII

D é6 IN4148 D15 BZX79 C9V1

D7 IN4148 D16 1544

D8 IN4148 D17 BZX79 C8v2

D9 BAIII
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Transistors

Ref Type
TR1 UC 734B
TR2 3N128
TR3 40673
TR4 3N128
TR5 UC7348B
TR6 BFW30
Relays
Ref Type Part No.
RLA RH12 8445P
RLB RH12 8445P
RLC RH12 8445P
RLD RH12 8445P
RLE RH12 8445P
Switches
Ref Description Part No.
S1 Range switch comprising
Clicker 9726P
Coupler 7136P
Spindle 9727P
Switch Wafers
a D5114
b-g 8308P
h-k 7014P
I+m 9567P

** not fitted on 5 range versions

Miscellaneous

Description

Part No.

Printed Circuit Board:
Printed Circuit Board:

Printed Circuit Board:
Printed Circuit Board:
Printed Circuit Board:
Printed Circuit Board:

Muting & Aerial Attenuator Unit
Muting & Aerial Attenuator Unit

Assembled, 1837 Series

Muting Assembled, 1838 Series

Mixer Section

Mixer Section, Assembled (9 ranges)
Mixer Section, Assembled (5 ranges)

9574P

LP3506,/5
LP3506,/22
9575pP
LP3506,/6
LP3506,/17
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Miscellaneous

Description Part No.

Printed Circuit Board: RF Section 9576P
Printed Circuit Board: RF Section, Assembled (9 ranges) LP3506/7
Printed Circuit Board: RF Section, Assembled (5 ranges) LP3506/18
Printed Circuit Board: Oscillator Section 9577P
Printed Circuit Board: Oscillator Section, Assembled (9 ranges) | LP3506/8
Printed Circuit Board: Oscillator Section, Assembled (5 ranges) | LP3506/19
Printed Circuit Board: Peak R.F. Section 9578P
Printed Circuit Board: Peak R.F. Section, Assembled LP3506,/9
Printed Circuit Board: Switch Mounting 9573P
Printed Circuit Board: Switch Mounting, Assembled (9 ranges) | LP3506/4
Printed Circuit Board: Switch Mounting, Assembled (5 ranges) | LP3506/20
Tuning Drive Assembly LP3539
Spindle coupler (2 off) LP3463
Tuning Gang Assembly
comprising Tuning Gangs, coupler and cradle LP3563
Coilbox Assembly Complete: ~ Model 1837/1 LP3528

Model 1837/2 LP3528/2

Models 1838/1 & 1838/2 LP3528/1

Model 1838/3 LP3528/3

Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,

quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LTD.,
SALES AND SERVICE DEPT.,
ALVECHURCH ROAD,

BIRMINGHAM B31 3PP.

ENGLAND.
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4.2.9. Printed Circuit Boards.

All printed circuit boards are shown viewed from the legend side, and are actual size. The
small board mounted on top of the coil formers is not shown.

Aerial Section

Oscillator Section
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Muting & Aerial Attenuator Section

Switch Mounting Board

Page 4.2.16.

Peak RF Section




4.3. Tunable 1st IF Module

4.3.1. Introduction

This module contains the first |.F. variable tuned circuits, the second mixer, the second
oscillator, and associated circuits. The analogue section of the drift correction system is
also situated in this unit, as is the "End of Range" detector which causes the display to flash
when the control range is exceeded.

The tunable IF amplifier is not used on Range 6.
4.3.2. Circuit Description

The signal from the first mixer (TR3 in coilbox, Ref. 4:2) is inductively coupled intothe first
coil LT1. Note that the DC drain voltage for that mixer is supplied via the primary of L1 and
the resistor R1. Coils L1 and L2 with their associated capacitors from the first bandpass
filter, which is tuned over the range 1340 and 1360kHz by varicap diodes D1, D2. The
diodes are controlled by a common line from IC2a. 12, the output coil of the first filter,
drives a common source amplifier TR1. The gain of this is set independently on each range
by a gate bias voltage derived from the preset potentiometer selected by wafer S1K of the
"Range' switch (RV1 - 8inc. in coilbox, Ref 4:2). This arrangement enables the absolute
gains of the ranges to be equalized. The output of TR1 is inductively coupled into a similar
second bandpass filter via L3. The output of this filter drives the bootstrapped buffer amp-
lifier TR2 and thence the double balanced mixer ICT.

The second oscillator (TR3) is a tuned gate type covering the range 1240 to 1260kHz and
controlled by the varicap diode D7. The output of IC2a drives this diode as well as those in
the bandpass filters, the filter centre frequency and oscillator frequency are thus adjusted
simultaneously with a constant 100kHz separation to give the required 100kHz second IF.
The voltage supply to the oscillator is stabilized at 8V by IC3. The output from the oscil-
lator is taken from its' gate to the bootstrapped buffer TR4, and an output from this is taken
to the double balanced second mixer IC1, the oscillator level at pin 3 of this device is in
the region of 150mV rms. Another output from the bootstrapped buffer is taken to an emit-
ter follower TR5, which feeds (at about 400mV rms) the Correction module (Ref. 4:12).

As already noted the drive to all the varicap diodes is from IC2a. This output is also fed to
an emitter follower TR6 and thence to the reference input of the D/A converter in the
Correction module in order to "linearise" the varicap law. IC2a acts as a combining stage
for the ftwo sources of control voltage for the varicap diodes. The first source is the front
panel 'Fine Tune' control (1RV4) which provides, via voltage follower IC2b, a +10kHz range.

The second control source is from the DCS, and gives an additional +10kHz control range.
The output from the D/A convertor is a series of discrete steps, which are integrated over a
1 second period inorder to avoida step change in frequency. The dynamic performance of the
loop is controlled by the value of R3?, which is adjusted for optimum on test, and the inte-
grator is disabled by RLA/1 when the receiver is operated in the tune mode.

IC2¢c and IC2d are connected to form a 'window' detector. This is driven from the output of
the integrator and detects when the extreme ends of the range are approached. The output
of the detector is clamped at +5V (i.e. a logic "1" level determined by the potential divider
R47/R48) when the input is in the middle of its' range, the Op-amps being isolated by diodes
D8 and D9. When the input is within 2.5V of the positive supply rail, the output of IC2¢
goes to - 15V causing the output of the detector to go tozero volts (i.e. alogic "0" level).
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Similarly when the input is within 5V of the negative supply rail, the output of IC2d goes to
=15V and again the defector output goes to zero volts. The logic "0" output thus produced
at both ends of the correction range is fed to the Display module (Ref. 4:11) and causes the
whole display to flash about five times a second so indicating 'end of (correction) range'.

The +15V supplies are provided by voltage regulators IC5 and IC6. The positive regulator
IC5 also supplies relay RLA, emitter follower TR6 and the first mixer (Coilbox, Ref. 4: :2) via
the primary of L1.

4.3.3. RemovalReplacement

Remove the cover (4 x M3 Screws) to obtain access to the printed circuit board. This is re~
tained by 5 x M2.5 screws.

4.3.4. Fault Diagnosis

The oscillator may be checked on any range except 6 by disabling the 1st Oscillator in the
coilbox (short-circuit the oscillator section of the tuning gang - 2C114) and observing the
display, which should read 98650with the fine tune control central, Check the fine tune
control changes the display by +10kHz approx. If these checks are satisfactory, then the
oscillator, varicap diodes and drivers are working correctly.

If sensitivity is low, then it is necessary tocheck D.C. voltagesand signal progression through
the unit.

4,3.5. Performance Check

Performance may be checked by measuring the signal /noise ratio at the output. This should
be 10dB SHN/N with approx 3kHz bandwidth for an input injected across 2C70 of approx
10uV at 1350kHz. Also check that the gain of the unit does not vary by more than +2dB as
the fine tune control is adjusted over its range.

4.3.6. Realignment

This module should only be adjusted when fitted in the receiver, and then only when skilled
engineers and the special instruments required are available. In the absence of a Spectrum
Analyser realignment should not be attempted unless absolutely essential.

Equipment required (in addition to that shown at the beginning of this section).
Marconi Instruments.  Spectrum Analyser Type TF 2370
with High Impedance Probe Type TK 2374

The procedure is described for a receiver having 9 ranges, for receivers with 5 ranges the
appropriate instructions are given in brackets. Note that access to components inside the
Coilbox gang cover (Module No. 2), is also required. The receiver should be in the 'Tune'
mode, ie the LOCK lamp should be off.

1. Select range 9 (range 5 and set FINE TUNE control to mid-position) and disable the

Ist Oscillator by temporarily short-circuiting 2C114 - this is the oscillator section of
the tuning gang.
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Apply the output from the Spectrum Analyser, via a 30dB attenuator, across 2C70, the
mixer section of the tuning gang.

Remove lid of Tunable IF module and using the high impedance probe at test point 1
adjust L1-4 to obtain the response shown in Fig 4.3.1.

Select range 5, adjust the FINE TUNE control over its full range and check that, al-
though the frequencies change, the shape of the curve in Fig 4.3.1 remains substan-
tially the same. If the shape alters it isprobable that one of the varicap diode circuits
D1-D4 is faulty. Remove the Spectrum Analyser.

Replace the lid of the Tunable IF module, select range 9 (range 5 with FINE TUNE
control at mid-position) and adjust L5 on the inner core setting to give an oscillaror
frequency of 1.2500MHz. This may be measured using the internal reference standard,
provided this isknown to be correct, by disablingthe 1st Oscillator by short-circuiting
2C114 when the display will read 98650.0.

Select range 5, and check that the FINE TUNE control varies the frequency by +10kHz
(within 2kHz). Check that the oscillator output at pin 19 is approx. 400mV rms.
Check the gain as follows: -

Select Range 5 and set 2RV5 fully clockwise. Inject @ TmV signal across 2C70 at
1350kHz. Disable the 1st Oscillator by short-circuiting 2C114.

Check that the signal level at test point 1 is 20mV,

Check that the signal level at TR1 gate is 5mV.

Check that the oscillator level at IC1 pin 3 is approx 150mV.

Remove all temporary short-circuits and replace covers.

Note. The 1st IF gain equalising potentiometers (located in the coilbox module :
2RVT - 8) are adjusted as part of the coilbox realignment.

1343- 1355-
1344kHz 1349kHz 1356kHz

1dB

Fig. 4.3.1. Frequency response at Test Point 1.

Page 4.3.3.



Alternative procedure for realignment using Signal General and RF Millivoltmeter.

1.

B W

o O

10.
11.

Select Range 9 (range 5 and set FINE TUNE control to mid-position) and disable the
1st Oscillator by temporarily short-circuiting 2C114- this is the oscillator section of
the tuning gang.

Remove lid of Tunable IF module and connect a 10kQ, 0.3W, 5% resistor in parallel
with each of the coils L1-1L4 using the terminal pins provided.

Connect an RF millivoltmeter with high impedance probe to test point 1.

Connect signal generator across 2C70, the mixer section of the tuning gang. Set fre-
quency to 1349kHz and level to give approximately 30mV at TP1.

Tune coils L1-L4 for maximum at TP1.

Remove the 10kQ resistors connected at step 2, reduce the generator output to give
30mV at TP1 and check that the response is as shown in Fig 4.3.1. Remove Signal
generator and RF millivoltmeter.

Replace the lid of the Tunable IF module, select range 9 (range 5 with FINE TUNE
control at mid-position) and adjust L5 on the inner core setting to give an oscillator
frequency of 1.2500MHz. This may be measured using the internal reference standard,
provided this is known to be correct, by disabling the 1st Oscillator by short-circuit-
ing 2C114 when the display will read 98650.0.

Select range 5, and check that the FINE TUNE control varies the frequency by +10kHz
(within 2kHz). Check that the oscillator output at pin 19 is approx. 400mV rms.
Check the gain as follows:

Select Range 5 and set 2RV5 fully clockwise. Inject a 1mV signal across 2C70 at
1350kHz. Disable the 1st Oscillator by short-circuiting 2C114.

Check that the signal level at test point 1 is 20mV.

Check that the signal level at TR1 gate is 5SmV.

Check that the oscillator level at IC1 pin 3 is approx 150mV.

Remove all temporary short-circuits and replace covers.

Note. The 1st IF gain equalising potentiometers (located in the coilbox module :
2RV1 - 8) are adjusted as part of the coilbox realignment.

4.3.7. Voltage Analysis

All voltages measured with respect to OV rail (pin 20), AVOS8 on lowest applicable range.
Normal tolerances apply.

a. Integrated Circuits

IC1 pin 1 0 pin 5 2.2V
2 2.5V 6 -
3 2.8V 7 2.6V
4 6.2V 8 0
IC2 pin 1 +7.2V * pin 8 +14.5Vv
2 +5.5V * 9 -10.5vV
3 +4.8V * 10 0 Tune/Lock
4  +15.0V 11 -15V  switch in tune
5 +5.5V * 12 +12.5V
6 +6.9V * 13 0
7 +6.9V * 14  +14.5v
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IC4 pin

IC3
IC5
ICé

b. Transistors

-13.0V

AWN —
(o N

-15.0V

+12.0V
+20.0V
-15.0V

Emitter/Source

TR1
TR2
TR3
TR4
TR5
TR6

+2.2V
+2.9V
+2.7V
+6.5V
+3.8V
+6.7V *

-20.0V

Base/Gate

0
0
0
+1V
+4.3V
+7.2V *

pin

0O NO-On

(=~}

+8.0V
+15.0V

-14.0V
0

+15.0V

-0.5V

Collector/Drain

+11.2V
+11.2V

+7.0V
+11.5V
+11.5V
+15.0V

N.B. * Voltages dependent on setting of fine tune control.

The currents drawn by the module are:

Tune/Lock

switch in tune

Tune/Lock switch

in Tune

+12V supply : 45mA
+20V supply : 39mA
-20V supply : 52mA

Page 4.3.5.



4.3.8. Components List. Module Prefix 3.

Capacitors

Ref Value Type Voltage Tolerance
C1 10uF Tantalum Electrolytic 25V 20%
C2 0.68uF Tantalum Electrolytic 35V 20%
C3 150pF Tube Ceramic 750V 20%
C4 680pF Polystyrene 125V 2%
C5 10nF Disc Ceramic 25V +80%-20%
Cé 8.2pF Tube Ceramic 750V 20%
c7 10nF Disc Ceramic 25V +80%~-20%
(O 680pF Polystyrene 125v 2%
c9 150pF Tube Ceramic 750V 20%
C10 10nF Disc Ceramic 25V +80%-20%
C11 0.68uF Tantalum Electrolytic 35V 20%
C12 10uF Tantalum Electrolytic 25V 20%
C13 10nF Disc Ceramic 25V +80%-20%
Cl4 150pF Tube Ceramic 750V 5%
C15 680pF Polystyrene 125v 2%
Clé 10nF Disc Ceramic 25V +80%~20%
c17 8.2pF Tube Ceramic 750V 20%
C18 10nF Disc Ceramic 25V +80%-20%
C19 680pF Polystyrene - 125V 2%
C20 150pF Tube Ceramic 750v 5%
C21 10nF Disc Ceramic 25V +80%-20%
C22 10uF Tantalum Electrolytic 25v 20%
C23 10nF Disc Ceramic 25V +80%-20%
C24 10nF Disc Ceramic 25V +80%~20%
C25 10uF Tantalum Electrolytic 25V 20%
C26 0.1pF Polycarbonate 100V 20%
c27 10uF Tantalum Electrolytic 25V 20%
C28 10nF Disc Ceramic 25V +80%-20%
C29 27pF Silvered Mica 350V 5%
C30 820pF Silvered Mica 350V 1%
C3t1 0.1uF Polycarbonate 100V 20%
C32 10uF Tantalum Electrolytic 25V 20%
C33 10pF Tantalum Electrolytic 25v 20%
C34 27pF Silvered Mica 350V 5%
C35 0.1uF Polycarbonate 100V 20%
C36 10nF Disc Ceramic 25V +80%~20%
C37 0.1pF Polycarbonate 100V 20%
C38 10nF Disc Ceramic 25v +80%-20%
C39 10nF Disc Ceramic 25V +80%-20%
C40 10uF Plastic Film 9569P

C41 330pF Polystyrene 125V 2%
C42 10pF Tantalum Electrolytic 25V 20%
C43 10uF Tantalum Electrolytic 25V 20%
C44 68uF Tantalum Electrolytic 20v 20%
C45 68uF Tantalum Electrolytic 20v 20%
C46 4.7uF Tantalum Electrolytic 35V 20%
C47 4.7uF Tantalum Electrolytic 35V 20%
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Resistors

Ref Value (Q) Ref Value (Q)
R 1T 220 R25 180

R 2 1k R26 Tk

R 3 ™M R27 22k

R 4 ™M R28 22k
R5 270k R29 68

R 6 330 R30 470
R7 1k R31 560

R 8 M R32 470

R 9 M R33 330
R10 270k R34 10k
RT1 100 R35 82k
R12 180 R36 220k ) TR4 1% high stab
R13 1k R37 220k ) low noise
R14 270 R38 100
R15 100k R39 AoT
R16 33k R40 100k
R17 M R41 390k
R18 470k R42 2.7k
R19 100 R43 22k
R20 180 R44 4.7k
R21 680 R45 10k
R22 270k R46 10k
R23 68 R47 22k
R24 5.6k R48 10k

All resistors except R34, R37 are Mullard CR25, 0.3W 5%.

Coils

Ref Value/Type

L1 D5093

L2 D5085

L3 D5093

L4 D5085

L5 D5076

Diodes

Ref Type Ref Type
D1 MV1656 D 6 BAX13
D2 MV1656 D7 MV1656
D3 MV1656 D8 BAX13
D4 MV1656 D9 BAX13
D5 BZX79 Cé6V2 D10 BAX13
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Tronsistors

Ref Type
TR1 UC734B
TR2 UC734B
TR3 UC734B
TR4 UC7348B
TR5 2N4254
TR6 BC107B

Integrated Circuits

Ref Type

IC1 SL641C Plessey

IC2 MC4741CP Motorola

IC3 MC78LOSACP  Motorola

iIC4 AD301ALN Analog Devices
IC5 MC 7815 CT Motorola

ICé MC 7915 CT Motorola

Miscellaneous

Description Part No.
Printed Circuit Board 9571P
Printed Circuit Board Assembled LP3506/2
RLA Relay RH12 8445P
Tunable 1st IF. Complete Module LP3533

Filtered Connectors

Ref Value Type

FC1-10 1500pF 9871P

Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LTD., TELEPHONE: 021-475-2231
SALES AND SERVICE DEPT., TELEX: 337081
ALVECHURCH ROAD, CABLES: EDDYSTONE
BIRMINGHAM B31 3PP BRMINGHAM
ENGLAND.
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4.3.9. Printed Circuit Board

The printed circuit board is shown viewed from the legendside and is actual size.

Showing rear copper pattern
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Showing front copper pattern
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4.4, Selectivity Unit

4.4.1. Introduction

This Unit provides the 100kHz selectivity options required for the 1838 Series receivers.
Model 1838/1 has AM and SSB crystal filters whilst Models 1838/2 and 1838/3 have afive-
section L-C filter for CW in addition.

4.4.2. Circuit Description

The input to the unit is directly from the 1st Mixer in the Coilbox when the Receiveris set to
range 6 (1838/3 only), but via the Tunable IF on all other ranges. The first mixer, 2TR3 re-
quires a d.c. feed and this is supplied by D1, via CH2 on Model 1838/1 or via either L1 and
S1d or CH2 and Sle, depending on the selectivity switch position, on Models 1838/2 and
1838/3. The operation of the filter circuits is fundamental. Note that because of IF in-
version, the SSB filter (which is for USB transmissions) has the response of an LSB filter. CH1
is fitted to eliminate a spurious response inherent in the SSB crystal filter.

4.4.3, Removal

Disconnect leads, including output coaxial lead at pins 1 and 2 on the 2nd IF Amplifier.
Remove 2 x M3 screws adjacent to Headphones socket, 2 x M3 screws at rear filter bracket
and 2 x M3 screws at the supporting bracket. Slacken switch coupler if fitted and lift unit
out.

4.4.4. Fault Diagnosis

In case of total failure check the connectors and the +12V feed on pin 2. Also check the
8.2V supply to the mixer on the input lead, pin 1, for all positions of the mode switch. If
either SSB or AM mode has failed the crystal filter is suspect. If CW mode has failed a
systematic check of the unit is required.

4.4.5, Performance check and
4.4.6. Realignment

Realignment should only be attempted by competent technicians with the appropriate test
equipment. Note that no realignment is possible on Model 1838/1, but the bandwidth may
be checked as below, omitting steps 1-4.

Remove the gang cover (underside of coilbox). Disable the 1st Oscillator by short-circuiting
the oscillator section of the tuning gang (Coilbox~2C114) to earth. Feed the Signal Gen-
erator and Counter at 1350kHz across the mixer section of the tuning gang (Coilbox-2C70).
Connect the AF Power meter to pins 1 (earth) and 9 of the ancillaries connector and set to
4Q, and the RF Millivoltmeter to the IF Output socket. Set the receiver to Range 5.

1.  Set Selectivity/Mode switch to CW, set Generator frequency to 1350.000kHz and
level to give approx 100mV at the IF Output socket.

2.  Adjust L1-5 for maximum output, adjusting generator output as necessary to maintain
the output level. Repeat until no further improvement is possible.

3. Note the IF Output level and increase the Generator output by 6dB. Detune the
Generator either side of 1350.000kHz to restore the IF Output level. Note the Gen-
erator frequency in each case, bandwidth should be as given in Table 4.4.1. below.

4. Repeat step 4 but with the Generator output increased by 60dB.

5. Repeat steps 3 and 4 but with the Selectivity/Mode switch set to AM. Note no ad-
justment to the filter is possible.
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6. Set Selectivity/Mode to $SB, and tune Generator ‘to give maximum IF Output, ad-
justing the level to give 100mV af the IF Output socket. Note no adjustment to the
filter is possible.

7. Increase the Generator output by 6dB, 20dB, 40dB and 60dB in tumn, detuning the
Generator each time to restore the IF Output level and noting the frequencies which
should be as given in Table 4.4.1. below.

Table 4.4.1.
Bandwidth CwW SSB AM
ME"L""”Z? +500H 1350. 350kHz +2.7kH
passoan Tz 1352.700kHz =e e
6dB
Minimum
attenuation - 1353.200kHz -
20dB
z’t"t::‘m:;"on 1349, 750kHz

vati - -
2048 1353. 500kHz
Minimum 1349 . 500kHz
attenuation +3.5kHz : +10kHz
60dB - 1353. 800kHz z

4.4.7 Voltage Analysis

All voltages measured with respect to OV rail, AVO8 on lowest applicable range. Normal
tolerances apply.

Module connections

Pin 1 +8.2V
2 +12V

The current drawn by the module is 25mA.
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4.4.8. Components List. Module Prefix 4.

Capacitors
Ref Value Type Voltage Tolerance
Cl1 47nF Polycarbonate 100V 20%
C2 820pF Polystyrene 125V 5%
c3 47nF Polycarbonate 100V 20%
C 4 22uF Tantalum Electrolytic 16V 20%
C5 0.1uF Polycarbonate 100V 20%
C 6** 370pF Silvered Mica 350V 2%
C 7** 4.4nF Polystyrene 125v 2%
C 8** 47pF Silvered Mica 350V 5%
C g ** 350pF Silvered Mica 350V 5%
C10 ** 4.4nF Polystyrene 125V 2%
Cl1 ** 47pF Silvered Mica 350V 5%
C12 ** 390pF Silvered Mica 350V 5%
C13 ** 4.4nF Polystyrene 125v 2%
Cl14 ** 39pF Silvered Mica 350V 5%
C15 ** 370pF Silvered Mica 350V 2%
C16 ** 4.4nF Polystyrene 125V 2%
C17 ** 47pF Silvered Mica 350V 5%
C18 ** 350pF Silvered Mica 350V 5%
C19 ** 4.4nF Polystyrene 125V 2%
C20 ** 10pF Tube Ceramic 750V 10%
Resistors
Ref Value (Q) Ref Value (Q)
RT 120 R4 560
R2 Tk R5 560
R3 Tk
All resistors are Mullard CR25, 0.3 Watt 5%.
Coils
Ref Value/Type Ref Value/Type
CHI1 470uH L2 ** D5026
CH2 4.7mH L3 ** D5026
L4 ** D5026
L1** D5025 L5 ** D5026
Diodes
Ref Type
D1 BZX79 C8V2
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Filters

Ref Description Part No.
FL1 SSB Filter (LSB response for USB reception) | 9050P
FL2 AM Filter 9790P

** Fitted on Models 1838/2 & /3 only.

Switches

Model 1838/1

Ref Description Part No.

ST comprising Clicker and spindle 9797P
wafer a-c 9802P
wafer d 9802P
wafer g 9802P

Models 1838/2 6/3

Ref Description Part No.
S1 comprising Clicker and spindle 9788P
wafer a-c 9791P
wafer d-f 9791P
wafer g 9791P
Coaxial BFO Control Shaft 9789P
Coaxial BFO Control Coupler 9792P
Selectivity Module complete (Model 1838/1) LP3536

Spares should be ordered by quoting the complete Circuit Reference including the module
applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

prefix (where

(Models 1838/2 &
1838/3) LP3535

EDDYSTONE RADIO LTD., TELEPHONE:
SALES AND SERVICE DEPT., TELEX:
ALVECHURCH ROAD, CABLES:

BIRMINGHAM B31 3PP

ENGLAND.
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4. 5. Second IF Amplifier and AGC

4.5.1. Introduction.

This module receives the 100kHz IF signal from the Selectivity Unit, ref 4. The bulk of the
receiver gain is provided by this stage, which provides a 20mV output at 100kHz to the rear
panel IF Output socket, a demodulated AM output to the audio stages and IF and RF AGC
outputs to be used on the 100kHz amplifier itself and on the coilbox circuits respectively.

4.5.2. Circuit Description.

Four Junction FET stages in series provide the amplifier with IF AGC being applied to the
first three. Signal from the fourth stage is passed firstly to a buffer stage which drives the
75Q IF Output and the AM Detector and secondly to a further stage of amplification and then
to the IF AGC Detector. From here the IF AGC output is fed out of the module to the Di-
versity AGC output, the time-constant determining network and the RF signal metering cir-
cuit. The AGC signal refurns to the module via the Manual/AGC switch, where manual
control from the IF Gain potentiometer can be selected, to operate on the first three stages
of the 100kHz amplifier.

A parallel feed of the input signal is taken to the RF AGC section where it is subjected to
one stage of amplification before the detector. Gain and threshold adjustment is provided
at the two stages of d.c. coupled operational amplifiers, the output of which is fed back to
the coilbox.

4.5.3. Removal of the Unit.
All Models except 1838/2 and 1838/3.

Stand receiver on its RH side, release coupler on Selectivity Unit input shaft. Remove
2 x M3 screws holding BFO Unit. Remove 4 x M4 screws holding IF chassis. IF chassis may
now be removed on its leads and refitted at an angle of 90° to the centre rail, where it may
be fastened in place by 2 x M4 screws.

1838/2 and 1838/3 (note - there is no coupler on Selectivity Unit input shaft).

Proceed as above except filter must be removed from IF chassis, 2 x M3 screws at front,
2 x M3 screws at rear, 2 x M3 screws securing supporting bracket. Disconnect leads from
filter.

4.5.4. Fault Diagnosis.

As the major part of the receiver's overall gain is provided by this module, the module itself
is best checked by measuring the sensitivity. The action of the AGC stages can also be
checked, the performance should be as given in Section 1.

4.,5.5. Performance Check.

Select Range 5 and Intermediate/AM bandwidth. Remove the lead from pin 1 of the Selectiv-
ity Unit (module no. 4) and connect a signal generator via a 0.1uF 250V DC blocking
capacitor. Measure the performance as follows, noting that by using a 50Q source the
characteristics as measured will not necessarily be the same as when the unit is fed from the
normal point. Apply a 100kHz signal modulated 30% AM at TkHz and with AGC off, AF and
RF gain controls set as necessary. AM mode selected, check that an input of less than 50uV
enables a 10dB S+N/N ratio to be obtained at the ext. LS output. Check also that, for
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150mV measured at the IF Output socket using a true RMS millivoltmeter, a CW input of less
than 220pV is required.

Check AGC action as follows: Select CW mode and measure the level at the IF Output
socket.

IF AGC Threshold less than 220pV IF Output - 0dB (reference)
Threshold + 20dB +5dB
Threshold + 40dB +7dB
Threshold + 60dB +8dB

RF AGC starts to operate at between (Threshold +35dB) and (Threshold +40dB) giving a -0.1V
change (depending on the settings of RV1 and RV2) in the voltage at pin 10.

4.5.6. Realignment.
Realignment should be performed with the unit in the receiver.
1. 100kHz amplifier and IF AGC

a.  Adjust the receiver as follows:

Range : 5

Mode : AM
Manual /AGC  : Manual

IF Gain : Max

AF Gain : Mid~-range

b.  Connect the signal generator across 2C70 and tune generator to 1350.00kHz. Disable
1st Oscillator by shorting 2C114. Connect an RF Millivoltmeter terminated in 75Q to
the IF Output socket.

c.  Set selectivity switch to V. Narrow and tune generator accurately to the peak response
(generator output:- CW),

Adjust L1 for maximum IF output.
d.  Select 'AGC' and adjust L2 for a minimum in the IF Output.

2. RF AGC.

a. Reselect 'Manual', transfer the millivoltmeter to pin 10 (RF AGC output). Set gen-
erator output past threshold level and adjust L2 for a maximum negative-going voltage.

b.  Set RV1 fully anti-clockwise. With no signal adjust RV3 to give +1.5V at output
(pin 10).

c. Increase the signal level to +60dB (ref 1pV) and adjust RV2 to give - 1.3V at output
(pin 10). These settings are chosen to give a good all-round performance. If it is re-
quired to adjust the RF AGC performance in order to optimise a particular parameter,
then it is possible to adjust RV1, 2 & 3 as required, however care should be taken to
ensure that other aspects of the performance are not degraded unacceptably. RV1
controls the RF AGC threshold, RV2 the RG gain at high signal level and RV3 theRF

gain at low signal level.
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3. First IFAGC

Instructions for setting up the 1st IF AGC Gain equalisation potentiometers are included as
part of Section 4.2 (coilbox).

4.5.7. Voltage Analysis

All voltages measured with respect to OV rail (pin 14), AVO8 on lowest applicable range

unless stated. Normal tolerances apply.

a.  Module pins

Pin 1 ov Pin 9 ov
2 ov 10 AGC offset (1.3V typical)
3 ~3V (10V range)
4 ov 1T +22.5V
5 ov 12 -22.5Vv
6 ov 13 -15v
7 ov 14 ov
8 ov 15 +12v

b. Semiconductors

Transistors

Emitter/Source Base/Gate Collector/Drain
TR1 ov =3V** +12V
TR2 ov -3Vv** +12V
TR3 ov ~3V** +12V
TR4 +1.6V ov +10.7V
TR5 ov +0.7Vv* +10V
TR6 +1.8Vv* ov +7V
TR7 ov +0.7V* +5.8V
TR8 +1.7V* +0.7V* +9.1V
TR? 0 +0.7V* +7.6V

*measured on 10V range
**measured on 100V range

Integrated Circuits

ov
ov

IC1 pin

-15v

AGC Offset/2 (0.65V typical) 10V range

NV ONOOOAWN—

+15V
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IC 2

IC3

The currents drawn by the module are:

Page 4.5.4.

10
11
12
13
14

®)
I

G
O
G

I

AGC Offset (1.3V typical) 10V range

ov
+15vV

+15V
+22.5V
ov

-15v
ov
-22.5V

+12V supply 54mA (AGC on)
+20V supply 13mA
-20V supply 7.3mA



4.5.8. Components List. Module Prefix 5.

Capacitors

Ref Value Type Voltage Tolerance
Cil1 InF Disc Ceramic 250V +80%-20%
C 2 0.1pF Polycarbonate 100V 20%

C 3 0.1pF Polycarbonate 100V 20%
C4 47nF Polycarbonate 100V 20%
C5 InF Disc Ceramic 250V +80%-20%
cCé 0.1uF Polycarbonate 100V 20%
c7 0.1uF Polycarbonate 100V 20%

C 8 47nF Polycarbonate 100V 20%
c9 InF Disc Ceramic 250V +80%-20%
Cio 0.1uF Polycarbonate 100V 20%

Cll1 0.1pF Polycarbonate 100V 20%
C12 47nF Polycarbonate 100V 20%
Ci13 InF Disc Ceramic 250V +80%-20%
Cl4 540pF Silvered Mica 350V 5%
Ci15 0.1pF Polycarbonate 100V 20%
Cilé 47nF Polycarbonate 100v 20%
C17 InF Disc Ceramic 250V +80%~-20%
Ci18 0.1pF Polycarbonate 100V 20%
c19 2nF Silvered Mica 350V 5%
C20 InF Disc Ceramic 250V +80%~20%
C21 InF Disc Ceramic 250V +80%-20%
C22 InF Disc Ceramic 250V +80%~-20%
C23 15pF Tube Ceramic 750V 10%
C24 47nF Polycarbonate 100V 20%
C25 InF Disc Ceramic 250V +80%~20%
C26 0.1pF Polycarbonate 100V 20%
C27 2nF Silvered Mica 350V 5%
c28 InF Disc Ceramic 250V +80%~-20%
C29 10uF Tantalum Electrolytic 25V 20%
C30 0.1uF Polycarbonate 100V 20%
C31 0.1pF Polycarbonate 100V 20%
C32 100pF Silvered Mica 350V 5%
C33 15pF Tube Ceramic 750V 10%
C34 0.1uF Polycarbonate 100V 20%
C35 InF Disc Ceramic 250V +80%~-20%
C36 0.1pF Polycarbonate 100V 20%
Cc37 0.1uF Polycarbonate 100V 20%
C38 3.3nF Silvered Mica 350V 5%
C39 10nF Disc Ceramic 25V +80%-20%
C40 0.1uF Polycarbonate 100V 20%

C41 10pF Tantalum Electrolytic 25v 20%
C42 22uF Tantalum Electrolytic 16V 20%
C43 0.1pF Polycarbonate 100V 20%
C44 10pF Tantalum Electrolytic 25V 20%
C45 4.7uF Tantalum Elecirolytic 35V 20%
C46 10uF Tantalum Electrolytic 25V 20%
C47 0.1pF Polycarbonate 100V 20%
C48 4.7uF Tantalum Electrolytic 35V 20%
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Resistors

Ref Value (Q) Ref Value (Q)
R1 270k R26 Tk
R 2 330 R27 47k
R 3 5.6k R28 22k
R 4 Tk R29 100
RS 270k R30 10k
R 6 330 R31 3.3k
R7 1.2k R32 270k
R 8 Tk R33 22k
R9 270k R34 330
R10 330 R35 470k
R11 5.6k R36 Tk
R12 Tk R37 47k
R13 270 R38 22k
R14 100k R39 100
R15 330 R40 150
R16 8.2k R41 Tk
R17 Tk R42 3.3k
R18 47k R43 47k
R19 22k R44 10k
R20 100 R45 10k
R21 47 R46 4.7k
R22 47k R47 10k
R23 6.8k R48 4.7k
R24 270k R49 10k
R25 1.5k R50 10k
All resistors are Mullard CR25, 0.3 Watt 5%.

Potentiometers

Ref Description Part No.

RV1 Tk Cermet linear preset 9859P

RV2 470k Cermet linear preset 9483P

RV3 1k Cermet linear preset 9859P
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Coils

Ref Value/Type/Part No.
L1 D5090 Eddystone
L2 D5092 Eddystone
L3 D5091 Eddystone
CH 1 68mH Sigma SC60
CH 2 100mH Sigma SC60
CH 3 68mH Sigma SC60
CH 4 100mH Sigma SC60
CH 5 68mH Sigma SC60
CH 6 68mH Sigma SC60
CH 7 TmH Sigma SC60
CH 8 100mH Sigma SC60
CH 9 4.7mH Sigma SC60
CHI10 68mH Sigma SC60
CH11 68mH Sigma SC60
Diodes

Ref Type

D1 OA47 Mullard
D2 BAX13  Mullard
D3 BAX13  Mullard
D4 BAX13  Mullard

Transistors

Ref Type

TR1 UC734B
TR2 UC734B
TR3 UC734B
TR4 uC7348
TR5 2N4254
TR6 UC734B
TR7 2N4254
TR8 UC734B
TR9 2N4254
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Integrated Circuits

Ref Type

IC1 MC 1747 CP Motorola
IC2 MC 78L15 ACP Motorola
IC3 MC 79L15 ACP Motorola

Miscellaneous

Description

Part No,

Printed Circuit Board
Printed Circuit Board Assembled

9579P
LP3506/10 (complete module)

Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent typesmay be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,

quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LTD.,
SALES AND SERVICE DEPT.,
ALVECHURCH ROAD,
BIRMINGHAM B31 3PP.
ENGLAND.
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4.,5.9. Printed Circuit Board.

The printed circuit board is shown viewed from the iegend side and is actual size.
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4.6. BFO and Product Detector

4.6.1. Introduction

This module, which in the case of Model 1838/1 does not contain a BFO, accepts the IF
signal from the 2nd IF amplifier and compares this with either a high stability 100kHz signal
from the master oscillator or an intemally generated BFO signal. The audio output from the
module is routed via the mode switching to the audio output stages.

4.6.2. Circuit Description
a. Beat Frequency Oscillator and Gating.

The oscillator transistor is tuned by L1 and the parallel combination of C3, C4 and varicap
diode D1, this enables the frequency to be controlled by a D.C. voltage derived from the
BFO control. Thermal stability is ensured by the different temperature coefficients of C3
and C4. The output from the BFO is routed via two transmission gates in series (IC1 ¢, d) to
the mixer (IC2). The high-stability 100kHz input from SKB is routed via the other pair of
transmission gates (IC1 a, b) to the same input of the mixer.

BFO is selected by applying +12V to SKA pin 10, this also supplies TR1 and via D2, the
mixer. SSB is similarly selected via SKA pin 2, in this case the mixer is powered via D4.

b. Mixer and Low Pass Filter.

The other input to the mixer is a direct feed of the 100kHz IF signal. The mixer output is
taken via the Low Pass Filter CH2, CH3, C13, 15 and 16 to the audio output of SKA pin 7.

On model 1838/1 power for the mixer is taken directly from SKA pin 2, there being no in-
tervening diode. The gating circuit is also omitted and the stable 100kHz input is fed
directly to pin 3 of IC2.

4.6.3. Removal of Unit,

Unplug the miniature coaxial connector. Remove 2 x M3 screws from underside of IF
chassis. Lift out unit complete with fixing bracket, unplugging 10-way connector at the
front of the unit.

4.6.4. Fault Diagnosis

Check that +12V is present on either SKA/2 (SSB Selected) or SKA/10 (BFO Selected).
Check the presence of 100kHz IF signal at rear panel socket and at IC2 pin 7, and an

oscillator signal at IC2 pin 3. If both are present check IC2 and the low-pass filter network
to SKA/7 (Audio output to mode switch).

(Model 1838/1: The 100kHz standard is fed directly to IC2 pin 3. If this is not present check
the lead and the Correction Module (12)). Select BFO and check IC1 pin 4 for signal, if no
signal ispresent the oscillator should be carefully checked. Select SSB, the 100kHz standard
is present on SKB at all times and should be present on IC1 pin 4.

If there is a signal present at the inputs of the gates (pins 4 and 11) but no output the
transmission gates are suspect. These are analogue devices which present a low impedance
(low kilohm region) when the control terminals (pins 5, 6, 12 or 13) are at "high" (12V)
voltage.
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4.6.5, Performance Check

Set the receiver as follows: AGC to Manual. BFO on, IF Gain to minimum, Range 6. The
BFO injection signal measured with a high impedance RF millivoltmeter at IC2 pin 3 should
be within the range 50-150mV. The frequency should be 100kHz with the BFO control
central. This control should have a range of +3.5kHz.

4.6.6. Realignment.

Set the receiver as for the performance check above. Centralise the BFO control and con-
nect the high impedance RF millivoltmeter to IC1 pin 9. Adjust the core of L1 to give a
frequency of 100.000kHz. Check that the BFO control has a range greater than + 3.5kHz.
Check the signal level at IC2 pin 3, this should be within the range 50-150mV.

Apply a CW signal of 1mV to the Aerial input (fune to the receiver frequency) and adjust
the IF gain control so that 100mV is measured at the IF Output socket. Adjust the input
frequency for a TkHz audio output tone. Check that the audio signal at pin 7is 15mV approx.
The distortion should be less than 1%. Vary the frequency of the input signal and check the
frequency response. The upper -3dB point should be within the range 3.5 - 3.7kHz.

Select SSB and introduce a 100kHz CW signal of level 400mV at SKB. Check that the signal
at IC2 pin 3 is within the range 50-150mV.

Increase the signal to 1V, select BFO and tune a second signal generator connected to the
aerial input to give a 1kHz tone as above. Check that this is unaffected by the generator
connected to SKB.

4.6.7. Voltage Analysis

All voltages measured with respect to OV rail (SKA pins 3,6,8), AVOS8 on lowest applicable
D.C. range. Normal tolerances apply.

a. Module Connections. SKA

Pin 1 +5.8V - 15V (30V range) according to BFO control setting.

2 +12v SSB Mode only.

3 0

4 0

5 0

6 0

7 0

8 0
10 +12V BFO Mode only

b. Semiconductors

TR1 Source ov
Gate -2.2V (30V range)
Drain 12v BFO Mode only
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IC1 Pin 1 +5.5V
2 +5.5V
3 +5.5V
4 +5.5V
5 +12V
6 +12V
7 ov
8 +5.5V
9 +5.5V
10 +5.5v
11 +5.5V
12 +12V
13 +12V
14 +11V

ov
+2.9V
+2.9V
+6.2V
+5.4V

IC2 Pin

+2.9V
ov

O NOOL A WN =

Current drawn by the module (pin 10), quiescent conditions:

(30V range) SSB Mode
(30V range) SSB Mode
(30V range) SSB Mode
(30V range) SSB Mode
(30V range) SSB Mode
(30V range) BFO Mode

(30V range) BFO Mode
(30V range) BFO Mode
(30V range) BFO Mode
(30V range) BFO Mode
(30V range) BFO Mode
(30V range) SSB Mode
(30V range)

25-30mA. (BFO)

18mA. (SSB)
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4.6.8. Components List. Module Prefix 6.

Capacitors

Ref Value Type Voltage Tolerance W
cC1* 0.68uF * | Tantalum Electrolytic 35V 20%
c2x 10nF | Disc Ceramic 25V +80%-20%
Cc3* 180pF Silvered Mica 350V 1%
C4* 39pF Polystyrene 125V 3pF
C5* 56pF Silvered Mica 350V 5%
Cé6* 10uF Tantalum Electrolytic 25V 20%
c7* 10nF Disc Ceramic 25v +80%~-20%
cs8g* 10uF Tantalum Electrolytic 25V 20%
co* 0.1uF Polycarbonate 100V 20%
ci0 0.1uF Polycarbonate 100V 20%

cn 0.1uF Polycarbonate 100V 20%
Ci2 10uF Tantalum Electrolytic 25V 20%
C13 47nF Polycarbonate 100V 20%
Cl4 10uF Tantalum Electrolytic 25V 20%
C15 0. 15uF Polycarbonate 100V 20%
C1é6 47nF Polycarbonate 100V 20%
Ci17 10pF Tantalum Electrolytic 25V 20%
Ci18 10uF Tantalum Electrolytic 25V 20%
C19 10nF Disc Ceramic 25v +80%-20%
Cc20* 0.1pF Polycarbonate 100V 20%
Resistors

Ref Value (Q) Ref Value (Q)
R1 * ™M R 8 470

R2 * 47k R9 270

R3 * 270k R10 470

R4 * 100k RIT * 10k

R5 * 100k R12 * 10k

R6 * 1k R13 * 2.2k

R7 1.5k Aol R14 * 10k

All resistors are Mullard CR25, 0.3 Watt 5%.

Coils

Ref Value/Type

Lt * D5030

CH1 * ImH  Sigma SC60
CH2 33mH  Sigma SC60
CH3 33mH  Sigma SC60
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Diodes

Ref Type

D1 ¥ MV1656 Motorola
D2 * BAX13 Mutlard
D3 BZX79 C6V2 Mullard
D4 * BAX13 Mullard
Transistors

Ref Type

TR1 * UC734B

Integrated Circuits

Ref Type
IC1* + MC14016CP  Motorola
iC2 SL641C Plessey

# MOS Device. See appendix for handling instructions.

Misceilaneous

Description Part No.
Printed Circuit Board 9572pP
Printed Circuit Board Assembled (all models except

1838/1) LP3506/3
Printed Circuit Board Assembled (Model 1838/1 only)| LP3506/37
SKA 10 way connector 9863P
PLA 10 way connector, free (mating for above) 9864P
SKB Miniature Coaxial socket 7292pP

PLB  Miniature Coaxial plug (mating for above) 7293P

Note Components marked * are not present on Model 1838/1, Assembly LP3506/31

BFC and Product Detector Module complete
(All except Model 1838/1) LP3530
(Model 1838/1) LP3531

Page 4.6.5.



Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RAD IO LIMITED, TELEPHONE:  021-475-2231
SALES AND SERVICE DEPT., TELEX: 337081
ALVECHURCH ROAD, CABLES: EDDYSTONE
BIRMINGHAM B31 3PP BIRMINGHAM
ENGLAND.
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4.6.9. Printed Circuit Board

The printed circuit board is shown viewed from the legend side and is actual size.
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4.7. 6000 Line Amp + Meter Amp.

This module contains %he 600Q line amplifier, the audio peak detector, the meter amplifier
ess for the FSK Mark/Space ratio adjustment. Except on model 1837/2
rmtfed,, see circuit diagram for details.

sasaription

sppears at pin 8 and after pessing through the line level controi RVT and

amplified by IC1. The signal bandwidth is controlled by the combination

CE and C©7-10, R5~7 from the usual stabilising network. The amplifier output

- coupled to the output transformer T1, which hos a centre-tapped secondary
ing @ 6000 balanced line.

only the output signal is olso fed to the audio peak detector IC2a. C12 s

fpu !sea passed by D1 and the discharge time is defined by R9. The output
s to the meter amplifier via RVZ (AF calibration preset) and the meter
ne module ot pin 16,

odels except 1837/2 the AGC line is connected directiy to pin 16, the meter amp-
rout, on model 1837/2 the metar selection switch is inferposed to allow the mefer to
isc the line output (from the peak detector) or the FSK module 'tuning’ voltage. The
materamalifier IC2bworks in the standard inverting configuration, the gain being determined
by external resistors, The meter, connected fo pin 15, is damped by C17. Note that in the
AF mode the meter is peck-reading.

ey & e ; ,,

i taken from the 12V ‘A’ supply, the 15V negative supply for ICZ and
the meter centre- ze preset is taken from the =20V rail and internally regulated by IC3.

4.7.4, Fault Diagnosis.

Ling Amplifier. Check that the audio signal is present at pin 8 and that the Line Level
control is daquqtegy advanced. Any failure in the integrated circuit amplifier will nor-
mc?.‘y be total. If the signal is present at the fransformer primary winding check the trans-
former and the wiring to the ancillaries connector.

n

Meter Amplifiers. Check the switching and meter continuity. Check the voltages given

4.7.5. Pertormance Checking

V is present on pin 11, ~20V on pin 5 and that pin 4 is earthed. Disconnect
8 and connect an GUdIO signal generator set to give 5mV emf at 1kHz. Con-

5o m

tar put pow wer meter to pins 12 and 13, ensuring the ancillaries plug is disconnected,
snd set to give o $D00) load. Check that wath the line level control set at maximum an out-
out of ot least +10dBm is obtained, and that the bandwidth to the -2dB points is ot least

260 - 7ikHz. If o distortion factormeter is available increase the input signal to give +20dBm
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output and check that the distortion is less than 1%. Restore the connection to pin 8.

Select Range 5, CW, AGC off, Meter RF (1837/2 only) connect a signal generatorset to CW
to the aerial input and tune to receiver. Adjust IF Gain and input signal to give full deflec-
tion on the meter. Measure the IF voltage at module no. 5, pin 8, which should be -5.2V.

Check that the deflection is linearly proportional to the voltage. Note that pin 16 is a
virtual earth point.

4.7.6. Realignment.

Line Amplifier. There are no realignment adjustments to be made to the Line amplifier,
excepting the line level control which should be set on installation.

Meter Amplifier.

a. All models except 1837/2

There are no realignment adjustments.
b. Model 1837/2 only.

Meter set to RF. There is no realignment adjustment for this function.

Meter set to CZ. Set receiver IF gain to minimum, AGC off. Adjust RV3 so that the meter
indicates centre scale.

Meter set to AF. Disconnect the lead to pin 8 and inject at pin 8 a 15mV signal at 1kHz.
Connect the output power meter to pins 12 and 13, set to 600Q ensuring the ancillaries con-

nector is disconnected and adjust RVT to give 10mW output. Set RV2 so that the meter in -

dicates full scale.

Note RV4 (if fitted) is adjusted with the FSK Module.
4.7.7. Voltage Analysis.

All voltages are measured with respect to the OV rail (pins 4 & 10), AVO8 on lowest applic-
able D.C. range. Normal tolerances apply.

TR1.
Source 1\Y (10V range)
Gate ov
Drain 9.5V (30V range)
ICT pin 1 ov
4 +4V
6 +3.5V
7 +4.3V
8 +7.4V
9 +9.5V (30V range)
11 +9.7V (30V range)
13 +2.0V
16 ov
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-15v
ov
ov
ov

+11.5V

IC2 pin

WONO N

-22.5V
ov
-15.0V

IC3

O -

The current drawn by the module (quiescent conditions) is

+12V supply
+20V supply

13mA
64mA
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4.7.8. Components List. Module Prefix 7.

Capacitors

Ref Value Type Voltage Tolerance
C1 47nF Polycarbonate 100V 20%

C 2 22uF Tubular Electrolytic 25V +50%-10%
C3 220uF Tubular Electrolytic 16V +50%~10%
C4 0.1uF Polycarbonate 100V 20%
C5 4.7nF Polystyrene 125V 5%
Cé 100uF Tubular Electrolytic 25V +50%-10%
c7 22uF Tubular Electrolytic 25V +50%~10%
C 8 22uF Tubular Electrolytic 25V +50%-10%
co9 22uF Tubular Electrolytic 25V +50%~10%
C10 0. 15uF Polycarbonate 100V 20%

Cli 22uF Tubular Electrolytic 25v +50%~10%
of A 100uF Tubular Electrolytic 1ov +50%~-10%
Ci13* 10nF Disc Ceramic 25v +80%~-20%
Ci4 22uF Tubular Electrolytic 25V +50%~10%
C15 22uF Tubular Electrolytic 25V +50%-10%
C16 15uF Tubular Electrolytic 40V +50%~10%
c17 100uF Tubular Electrolytic 10v +50%-10%
ci8 22uF Tubular Electrolytic 25V +50%-10%
Resistors

Ref Valuve (Q) Ref Value (Q)
R1 47k R9* 2.7k

R 2 100 R10 120k

R 3 2.2k R11 68k

R 4 470 R12 27k

R5 47 R13 * 1.5k

R 6 100 R14 220

R7 1 R15 220
R8* 4.7k

All resistors are Mullard CR25, 0.3 Watt 5%.

Potentiometers

Ref Description Part No.
RV1 47k Carbon linear preset 9438P
Rv2 * 47k Cermet linear preset 9489P
RV3 * 470k Cermet linear preset 9860P
Rv4 * 1k Carbon linear preset 9033P
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Diodes

Ref Type

Dt * OA47

Transistors
Ref Type

TR1 UC734B

Integrated Circuits

Ref Type

iIC1 TCA760A Mullard
IC2 MC1747CP Motorola
IC3 MC79L15CP Motorola

Miscellaneous

Description Part No.

T1. Transformer 8641P

Printed Circuit Board 9581P

Printed Circuit Board Assembled (All models

except 1837/2) LP3506/12 (complete module)
Printed Circuit Board Assembled (Model 1837/2 only) | LP3506/36 (complete module)

Components marked * used on Model 1837/2, Assembly LP3506/36 only.

Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LTD., TELEPHONE:  021-475-2231
SALES AND SERVICE DEPT., TELEX: 337081
ALVECHURCH ROAD, CABLES: EDDYSTONE
BIRMINGHAM B31 3PP BIRMINGHAM
ENGLAND.
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4.7.9. Printed Circuit Board

The printed circuit board is shown viewed from the legend side and is actual size.
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4.8. HIGH LEVEL AUDIO MODULE
4.8.1. Introduction

This printed circuit board assembly carries the audio power amplifier which drives both in-
ternal and extemal loudspeakers and headphones. It has two signal inputs, the received
signal via the volume control and a sidetone signal from an associated transmitter via a con-
tact in the ancillaries connector.

4.8.2. Circuit Description.

The sidetone input from the ancillaries connector is fed invia pin 4 and the "Tee" attenuator
R7-9, the main input from the AF Gain control enters the unit at pin 1 and both input signals
are mixed together at the input of the amplifier IC1. Resistors R2-4 and capacitors C2-7
provide the usual stabilising and bandwidth limiting networks. The d.c. bias on the output
is removed by C8 and the main output is taken from pin 12 to the extenal loudspeaker.
Pin 9 provides the headphone output with R5 limiting the power available at this point. Ré
is the power limiting resistor for the intemal loudspeaker which is fed by alink between pins
5 and 9 in the ancillaries connector. Various muting options are available for both internal
and external loudspeakers, these operate on the ‘earthy’ sides of the speakers and full details
are given in the installation section.

Power is taken from the 12V 'A’ sypply.
4.8.3. Removal of the Unit.

The printed circuit board assembly is secured to the left-hand side plate of the receiver by
four M3 screws.

4.8.4. Fault Diagnosis.

The integrated circuit amplifier is protected against overload and so failure as a result of
this is unlikely. In cases of loss of output, check that the input is present at pin 1 and that
the output is not short-circuited, also check that the power supply is present. Failure of
passive components in the stabilising network may result in overload leading to the protection
circuitry coming into operation.

4.8.5. Performance Check

Check that the +12V supply is present at pin 6 and that pin 5 is earthed. Disconnect the
lead from pin 1 and connect an audio signal generator set to give 15mV at 1kHz. Connect
an Output Power meter between pins 11 (earth) and 12, ensuring that the ancillaries conn-
ector is disconnected, and set to give a 4Q load. Check that at least 2W output can be ob-
tained. Transfer the signal generator to pin 4 and check that the sensitivity is approx. 5V
for 2W output. Afterwards restore the connection to pin 1.

4.8.6. Realignment

There are no adjustments to be made on this module.
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4.8.7. Voltage Analysis.

All voltages are measured with respect to OV rail (pin 5), AVO8 on lowest applicable D.C.
range. Normal tolerances apply.

IC1 pin 1 12v
4 12v
5 ov
6 1.2v
7 6.2V
8 ov
9 ov
0 ov
2 3\

Tabs ov

1
1
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4.8.8. Components List, Module Prefix 8.

Capacitors

Ref Value Type Voltage Tolerance
C1 0.1uF Polycarbonate 250V 20%
C2 220uF Tubular Electrolytic 4V +50%-10%
c3 100uF Tubular Electrolytic 10V +50%~-10%
C4 100uF Tubular Electrolytic 10v +50%-10%
C5 1.8nF Polystyrene 125v 20%
Cé 10nF Polystyrene 250v 20%
c7 0.1uF Polycarbonate 250V 20%
Cc8 220uF Tubular Electrolytic 10V +50%-10%
co9 0.1uF Polycarbonate 250V 20%
C10 1000pF Tubular Electrolytic 16V +50%-10%
C11 10nF Disc Ceramic 25V +80%-20%
Resistors

Ref Value Q) Ref Value Q)
R1 100k R 6 22

R2 18 R7 330k

R3 100 R 8 10k

R4 1 R¢ 100k

RS 100 R10 5 Wirewound

All resistors except R10 are Mullard CR25, 0.3 Watt 5%

Integrated Circuits

Ref

Type

IC1

TBA 810S

S.C.S. ATES

Miscellaneous

Description Part No.
Printed Circuit Board 9580P
Printed Circuit Board Assembled LP3506/11 (complete module)

Page 4.8.3.




Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LTD., TELEPHONE:  021-475-2231
SALES AND SERVICE DEPT., TELEX: 337081
ALVECHURCH ROAD, CABLES: EDDYSTONE
BIRMINGHAM B31 3PP. BRMINGHAM
ENGLAND.
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4,8.9. Printed Circuit Board

The printed circuit board is shown viewed from the legend side, and is actual size.
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4.10. Power Supply Unit.

4.10.1. Introduction.

This unit houses the mains input socket, transformer, rectifiers and fuses. Some of the supply
regulators are mounted on this unit, the remainder being in the modules.

4.10.2. Circuit Description

Power is fed via the filtered mains input socket and the two AC Fuses to the primary of the
mains transformer. This is split into two windings of 120V each, tapped at 10V which may be
connected in series or parallel to suit the supply voltage. (See Installation, Section 1).

There are three isolated secondary windings. The first winding is centre-tapped and feeds
the bridge rectifier D1, the direct voltage output being smoothed by C1 and C2. This gives
the +20V and -20V supplies, which are regulated to +15V and =15V at their destination.
The second winding feeds a similar circuit consisting of D2, C3 and C4 to give the +9V and
-9V (digital) supplies, which are regulated to +5V and -5V on the digital boards. The third
winding feeds the bridge rectifier D3. The output is smoothed by C5 and fed to the pair of
regulator integrated circuits IC1 and IC2, their outputs being decoupled by Cé and C7.
Fusing is provided by FS1-5, in the secondary circuits and FS6 and 7 in the primary. Note
that the earths for the digital and analogue circuits are separate.

Supply switching.

The Supply On/Off switch on the front panel interrupts the +20V, -20V, +9V and -9V
supplies and the +12V supply from IC1. When the supply switch is ON this feed is returned
to the module for distribution as the 12V 'A' supply. The 12V 'B' supply from IC2 is per-
manently powered irrespective of the state of the Supply Switch.

4.10.3. Removal of the Unit.
Remove the rear panel as described in section 4.1, and disconnect the leads from pins 1-16.
Remove 3 x M4 screws in the left-hand side plate and 2 x M4 screws from the centre rail.
The unit can now be removed.

4.10.4. Fault Diagnosis.

The presence of a fault in the unit can only be confirmed by checking the performance of the
unit with a dummy load.

4.10.5. Performance check.

As a preliminary check, the following voltages should be measured with the receiver op-
erating.

Across C1 (pins 12 & 16 (earth)) +19.5V - +23V
Across C2 (pins 12 & 16 (earth)) -19.5Vv - =23V
Across C3 (pins 9 & 14 (earth)) +9oV - +l2v
Across C4 (pins 11 & 14 (earth)) A% - =12V
Across C6 (pins 5 & 16 (earth)) +12V + 0.5V
Across C7 (pins 7 & 16 (earth)) +12V + 0.5V
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The performance of the unit is ultimately best checked by disconnecting all the outputs and
measuring voltages under conditions of open-circuit and full load. The expected voltages
and load currents are shown in the voltage table.

Blown fuses are most likely a result of a fault elsewhere in the receiver. In this case the
power consumed by each module should be checked.

4.10.6. Realignment.

There are no adjustments to be made to this unit, other than adjustment of transformer tap-
pings. See section 2 for this.

4.10.7. Voltage Analysis.

All voltages measured on AVO8 MK _Y, on lowest applicable range. Mains voltage 240V
with primary taps set also to 240V.

"20V" winding Open-circuit "Loaded

Across transformer winding 34V AC 32.4V. AC) 100mA load
Across C1 (pins 12 & 16) 26V DC 19.7V DC) across pins
Across C2 (pins 16 & 13) 26V DC 19.7Vv DC) 12 & 13.
"9V" winding

Across transformer winding 18.3V AC 16.9V AC) 1.6A load
Across C3 (pins 9 & 14) 11.7v DC 9.1V DC) across pins
Across C4 (pins 14 & 11) 11.7V DC 2.1V DC) 2 & 11
"T2V" winding

Across transformer winding 16.4V AC 15.5V AC) 750mA load
Across C5 20.8v DC 16.9V DC) across pins
Across C6 12V + 3V 12V+3V ) 7 & 16 and
Across C7 12V + 3V 12V +3V ) pins 5 & 16
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4.10.8. Components List. Module Prefix 11.

Capacitors
Ref Value Type Voltage Tolerance
CI 680uF | Tube Electrolytic 40V +50%-10%
C2 680uF | Tube Electrolytic 40V +50%-10%
C3 10 000uF | Tube Elecirolytic 16V +50%-10%
C4 10 000pF | Tube Electrolytic 16V +50%-10%
C5 6 800uF | Tube Electrolytic 25V +50%~10%
Cé 10uF | Tantalum Electrolytic 25V 20%
Cc7 10uF | Tantalum Electrolytic 25V 20%
Diodes
Ref Type
D1 SKB1, 2/01
D2 SKB40C /32002200
D3 SKB40C/3200,/2200
Integrated Circuits
Ref Type
IC1 MC7812 CT Motorola
IC2 MC7812 CT Motorola
Fuses
Ref Valuve/Type Part No.
FS1 20mm Time-lag 500mA 9714P
FS2 20mm Time-lag 500mA 9714P
FS3 20mm Time-lag 2A 9861P
FS4 20mm Time-lag 2A 9861P
FS5 20mm Time-lag 2A 9861P
FSé 20mm Time-lag ( 1A (110V) 9816P
( 500mA (230V) 9714P
FS7 20mm Time-lag ( 1A (110V) 9816P
( 500mA (230V) 9714P
Transformer
Ref Description Part No.
T1 Mains 9590P
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Sockets

Ref Description Part No.
SK1 Mains Input 9872P
Fuse Holders

Description Part No.

for FS1-5 D5060

for FS6 9458P

for FS7 9458P

Description Part No.

Power Supply

Unit complete LP3519

Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent typesmay be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LIMITED.,

SALES AND SERVICE DEPT. ,
ALVECHURCH ROAD,
BIRMINGHAM B31 3PP,

ENGLAND.
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Fig. 4.10.1.

Power Unit Component location.
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4.11 Frequency Display Module
4.11.1. Introduction.

Thismodule contains all the digital circuitry used to measure and display the tuned frequency
of the receiver. The 1MHz oscillator used as the receiver's standard is also fitted in this
module. The frequencies of the oscillators are measured by a gated up-down counter, which
is pre-loaded so that the resulting count is equal to the tune frequency. This is displayed on
six L.E.D. seven segment displays giving a resolution of 100Hz. The display flashes (about
five times a second) when extreme ends of the correction range are reached. Section 4:3
(tunable 1st IF) and 4:12 (correction module) should be consulted in connection with this
unit.

4.11.2. Circuit Description.

The circuitry can be conveniently described in four parts. These are the control, the input
and counter, the latch and lastly the display sections.

a) Control.

This section generates the series of control pulses required to operate the module, which are
derived from the Master Oscillator. This consists of an inverting buffer IC 21f with crystal
XL 1, and capacitors C4 and C2 in a pi feedback network. Since the accuracy and the
stability of the oscillator determines the accuracy of the digploy, the crystal is contained
within an oven, temperature stabilised at approximately 65°C. Capacitor C2 is a trimmer
type used to set the frequency. The Oscillator output passes through inverting buffers IC 21
e/d/c ond thence to the decade divider IC 14a. The output of IC 2lc also goes to the
correction module (Ref 4:12) via a further two inverting buffers IC 21 b/a. This final output
isa 4.5 volt peak to peak, TMHz pulse train. The 1MHz pulse train is divided down to
TkHz in the three decade dividers IC 14a/b and IC 15b. These 1kHz pulses clock the
Johnson decade divider, IC 19 which has an internal decoder providing one high level pulse
at a time from each of the ten outputs. The first six of these outputs are used to strobe the
latches and displays via inverting buffers IC 20a to IC 20f (lines 0 to 5 inc). The output on
these lines is a 1ms low level pulse every six or ten milliseconds depending on the state of
the 'Stop' line. When either counter gate is open (IC 2a or IC 2b) the stop line is "1".
After the six strobe pulses a "1" also appears on the counter output Qg. This is combined
with the 'Stop' line level in NAND gate IC 18a to give a "O" output (the 20uS delay is re-
quired by the leading zero suppression circuit). This is inverted in IC 18b to give @ "1"
reset pulse for the counter which sets the output Qg at "1". Thus the counter output cycle
has been ‘'short-circuited' from ten to six outputs taking just six milliseconds (the output on
Qg being instantaneously transferred to Qq by the reset pulse generated). When the counting
periods have ceased i.e. gates IC 2a/b disabled, the 'Stop' line goes to "O" and a reset
pulse can no longer be generated by Qg. The "1" output is therefore transferred to Q7 by
the next clock pulse. Q7 output is used to enable the dual latches IC 10, 11 and 12 and
transfers data from the counters to the laiches. The next clock pulse fransfers the "1" output
to Qg which is solely used as a Tms delay period. The next clock pulse shifts the "1" output
to Qg which preloads the counters IC 3-9 inc. via the inverting buffer IC 17b. It also pro-
vides a logical "1" pulse via IC 17b/a to reset the divider IC 15a and clear thedividers
IC 16a/b. The nextclock pulse restarts the cycle by transferring the "1" output back to Qo.'

The control pulses required to gate the counters are generated by the 4 bit decade counter
IC 16b. The 1kHz pulse train from IC 15b is first divided by ten in the decade divider
IC 15a. This drives the 4 bit decade counter IC 16a via two invertingbuffers IC 17e/f. The
output of IC 16a is 10Hz pulse train, i.e. one pulse every 100ms, w hich drives the counter
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IC 16b. The final pulse in the sequency from IC 19, as already noted, clears these three
decade dividers sothat outputs Qp, and Q¢ of IC 16b are set to "O". The 'Down’ gate IC 2a
is thusenabled (via inverters IC 17d/c for Qp, and Q. respectively). Note that IC 17¢ output
is the 'Stop' line. Qp remains at "O" for two full 100ms clock periods thus providing the
required 200ms gating period for the counter. For the next two clock periods Qy, goes to
"1" thus enabling the 'Up' gate for the required 200ms and disabling the 'down' gate. Q¢
remains at "O" so the 'Stop’ line is still at "1". The next clock pulse to IC 16b causes Q
to go to "1" thus disabling both count gates IC 2a/b and causing the 'Stop' line to go to
"O". As already explained this allows IC 19 to generate extra pulses to enable the latches,
load the counters and reset or clear the counters IC 16a/b and IC 15b. This last action re-
starts the counter gating sequence with Qp and Q¢ of IC 16b sef back to zero. The complete
counter gating sequence thus takes a few milliseconds over the 400ms required for gating.

The remaining gating in the control section, IC 22, 24, 25, controls the operation of the
overrange indication, display dimming, the positioning of the decimal point in the display
and the suppression of the leading zero. When extreme ends of the correction range are
reached, the overrange output from the tunable first IF goes to "O" (Ref. 4:3). This enables
NAND gate IC 18d to pass 5Hz pulses, derived from the counter IC 16b, to the blanking
gate IC 22b. The pulses pass through IC 22b which is enabled by "O" on its' other inputs
(see description of leading zero suppression) causing the display to flash at about 5 timesper
second,

The position of the decimal point is determined by the state of the opto-isolator IC 23. On
the four lowest frequency ranges, 6 to 2, the isolator is switched on by a voltage derived
from switch S1J in the coilbox (Ref 4:2). Pin 5 of the isolator thus goes to "O" and via
IC 24 switches the "kHz" decimal point diode in DS5 on. The other "MHZz" diode in DS2 is
held "off" as it is driven via a NAND gate IC 24d, from pin 5 of the isolator. On the fre-
quency ranges 1 to 5, the position is reversed with the decimal point in DS5 held "off" by
the "1" on pin 5 of the isolator, and the decimal point in DS2 switched "on" via IC 24 and
TR3. The second input of IC 24¢/d is a variable width pulse for controlling the display in-
tensity generated in IC 25a. The time constant is determinedby C8 and resistors selected by
the intensity switch. The monostable is triggered every 1ms by clock pulses at the input of
IC 19, and its output is used to enable IC 24 (for the decimal point) and IC 22b (forthe
figures). The display intensity is, of course, overridden by the leading zero suppression and
overrange circuitry.

Leading Zero Suppression

Leading Zero Suppression is achieved by enabling the display with the first non-zero in the
display scan.

The operation is as follows: Qq of IC 19 selects display DS1 and Tri-state latch IC 12b, Now
gate IC 22a detects the presence of a non-zero on the B.C.D. data bus and, if present, re-
sets the bistable IC 25b to "O" so enabling the display via the blanking gate IC 22b. The
next display DS2 is selected with Tri-state latch IC 12a by Q1 IC 19. If the previous digit
was & non~-zero i.e, bistable IC 25b is at "O" the digit now selected on the B.C.B. data bus
will be displayed (even if it is zero). If the previous digit was a zero, bistable IC 25b would
have been "1" and the display blanked and the present digit will only be displayed if it is a
non-zero as identified by NOR gate IC 22a. Operation of Q2 IC19 to Qs IC 19 is similar
once a non-zero is detected the rest of the scan is displayed including any zeros. Qg IC 19
sets bistable IC 25b for the next display scan. Tri-state latches IC 10, 11, 12 are all in
their high impedance state so a '‘phantom 0' is provided by R38-41, to allow bistable IC 25b
to be set. Qg IC 19 is also used to reset Qq IC 19 to "O" - removing the zero on Qg -so
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R50/C7 provide a delay of 20us to ensure adequate time to set bistable IC 25b.
b), Input and Counter

This section contains the pre-loadable counters, the countergating and the interface circvits
between counters and the drives from the two oscillators. Note that these drives are routed
via the correction module (Ref. 4:12) where they are divided by two givingfi/2 and fo/2.
f1 is from the first oscillator, TR4 in the coilbox (Ref 4:2), and 9 is from the second oscil-
lator, TR3 in the tunable 1st IF (Ref. 4:3).

The differential oscillator drives are terminated in load resistors R1 to R4 on the inputs of
differential line receivers IC Ta/b. The outputs of these drive counter gates IC 1c/d which
are enabled by a "1" on the 'Stop' line and 200ms gating pulses from the control section.
200ms gating periods are required to give 100Hz resolution in the display since f1 and fp are
prescaled by two in the correction module and by ten in IC 3 (a decade which is not dis-
played but is used to reduce count jitter in the readout).

The tuned point of the receiver is f - fy - (2nd IF) which equals fq - fp - 100kHz. The
counter measures this by preloading IC 4 to IC 9 with the tens complement of 100kHz then
counting 'down'on pulses of f5/2 for 200ms then 'up' on pulses of f}/2 for 200ms. The result-
ingcount in IC 4 to IC 9is therefore numerically equal o the tuned frequency of the receiver.
The prescaling divider IC 3 is preloaded with 5 (0101) fo prevent miscounting being caused
by an initial short pulse as the gate opens. The counters are preloaded by a 1ms logical
"O" pulse from IC 17b in the control section.

c), Latch

This section consists of three dual 4 bit latches IC 10 fo 12. When enabled by a "1" from
IC 20 in the control section these store the count from IC 4-9 (which is numerically equal to
the tuned frequency). Each 4 bit laich is strobed synchronously with the appropriate display,
the number to be displayed being fed onto the data bus, in B.C.D. form, and to the decoder
IC 13. The strobe pulses are generated by IC 19 via IC 20 and lines 0 to 5.

d), Display

This section contains the displays and the B.C.D. to seven segment decoder IC 13. The
displays are seven segment yellow L.E.D.s with right hand decimal points on the 2nd and
5th most significant digits (for MHz and kHz indication respectively). Each display has a
common cathode which is driven via a transistor from the strobe lines 0 to 5. The anodes of
the displays (seven per display) are driven from IC 13 via a common bus line. The decimal
point anodes are also driven via transistors from the opto-isolator IC 23 and gates in IC 24,
Logical "O" inputs to the blanking terminal are also provided by the control section to blank
leading zeros and flash the display when extreme ends of the correction range are reached
(Tunable 1st IF Ref. 4:3). .

4,.11.3. Removal

Remove the escutcheon from the front panel (remove range knob and 6 x M3 countersunk
screws) to gain access to 2 x M3 countersunk screws. Unplug 10-way connector from rear
of unit and withdraw fo the extent permiited by remaining leads. Remove 4 x M2.5screws
from top and bottom and pull the cover off forwards, giving access to printed circuit boards
and leads. WARNING M. O.S. devices are used in this unit - see appendix for handling
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instructions.
4.11.4. Realignment

The only realignment possible in this module is the master oscillator frequency adjustment.
This should only be attempted by skilled technicians with the appropriate equipment.

Remove the counter from the receiver and remove the cover, reconnect the 10~-way connect-
or and place the counter upside down on a sheet of insulating material resting on the coilbox
lid (for convenience). Switch the receiver on and allow at least 30 minutes warm-up time
before continuing.

Connect a frequency counter capable of reading to +1Hz to the output to the correction
module (board pin 5 and adjust C2 to give a frequency of 1.0MHz + 1Hz. Refit the coverand
replace the module.

The current drawn by the module (display showing 999.000) is: +9V supply: 400mA
=9V supply: T1mA
+12V supply: 400mA
depending on ambient
temperature.
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4.11.5. Components List. Module Prefix 11.

Capacitors

Ref Value Type Voltage Tolerance
c1 10nF Disc Ceramic 25V +80%-20%
C 2 2,5-27pF Trimmer 8735P

c3 220pF Polystyrene 125V 2%
C4 220pF Polystyrene 125V 2%
C5 0.47uF Polycarbonate 100V 20%
Cé 10nF Disc Ceramic 25V +80%~-20%
c7 270pF Polystyrene 125v 2%
cs8 10nF Disc Ceramic 25V +80%~20%
c?9 100uF Tubular Electrolytic 25V +50%-10%
C10 22uF Tantalum Electrolytic 16V +50%~10%
cn 10nF Disc Ceramic 25V +80%~20%
C12 100uF Tubular Electrolytic 25V +50%-10%
Ci13 10uF Tantalum Electrolytic 16V 20%
Cl4 22uF Tantalum Electrolytic 16V 20%
Ci5 10nF Disc Ceramic 25V +80%-20%
C16 10nF Disc Ceramic 25V +80%~20%
c17 10nF Disc Ceramic 25V ' +80%-20%
Cci8 10nF Disc Ceramic 25v +80%-20%
C19 10nF Disc Ceramic 25V +80%-20%
C20 10nF Disc Ceramic 25V +80%-20%
c21 10nF Disc Ceramic 25V +80%-20%
C22 10nF Disc Ceramic 25v +80%-20%
C23 22uF Tantalum Electrolytic 16V 20%
C24 10nF Disc Ceramic 25V +80%-20%
C25 220uF Tubular Electrolytic 16V +50%-10%
Resistors

Ref Value (Q) Ref Value (Q)
R 1 47 R18 3.3k

R 2 47 R19 3.3k

R 3 47 R20 3.3k

R 4 47 R21 3.3k

R5 Tk R22 3.3k

R 6 1k R23 not fitted
R7 3.3k R24 3.3k

R 8 3.3k R25 3.3k

R 9 3.3k R26 3.3k

R10 3.3k R27 3.3k

R11 3.3k R28 3.3k

R12 3.3k . R29 3.3k

R13 3.3k R30 3.3k

R14 3.3k R31 3.3k

R15 3.3k 1 R32 100k

R16 3.3k R33 ' 100k

R17 3.3k R34 100k
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Resistors

Ref Value (Q)
R35 100k
R36 100k
R37 100k
R38 100k
R39 100k
R40 100k
R41 100k
R42 100k
R43 10M
R44 3.3k
R45 3.3k

Ref Value (Q)
R46 Tk

R47 10k

R48 4.7k

R49 22k

R50 100k

R51 18

R52 12k

R53 18

R54 12k

R55 3.3k

R56 5 3 Watt W.W

All resistors except R56 are Mullard CR25, 0.3Watt 5%.

Coils

Ref Value/Type/Part No.
CHI D5116 Eddystone
CH2 D5116 Eddystone
CH3 3.3mH Sigma SC60
Transistors

Ref Type

TR1 BC214KB

TR2 BC214KB

TR3 BC214KB

TR4 BC214KB

TR5 BC214KB

TR6 BC214KB

TR7 BC214KB

TR8 BC214KB
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Displays

Ref Type

DS1 5082-7663 Hewlett-Packard
DS2 5082-7663 Hewlett-Packard
DS3 5082-7663 Hewlett-Packard
DS4 5082-7663 Hewlett-Packard
DS5 5082-7663 Hewlett-Packard

Integrated Circuits

Ref Type Ref Type
IC 1 SN75107N-00 Texas 5 IC15 | MC14518BCP  Motorola
IC 2 SN74LS10N-00 Texas IC16 | SN74490N-00 Texas
IC 3 SN74LS192N-00 Texas $ IC17 | MC14049BCP  Motorola
IC 4 SN74LS192N-00 Texas 4 1IC18 | MCT14011BCP  Motorola
IC 5 SN74LS192N-00 Texas § IC19 | MC14017BCP  Motorola
iC 6 SN74LS192N-00 Texas 4 IC20 | MC14049BCP  Motorola
ic 7 SN74LS192N-00 Texas § IC21 | MCT14049BCP  Motorola
IC 8 SN74LS192N-00 Texas § IC22 | MC14002BCP  Motorola
IC 9 SN74LS192N-00 Texas IC23 | MCT2 Monsanto
IC10 % MC14508BCP Motorola 4 1C24 | MC14011BCP  Motorola
IC1T | 4 MC14508BCP Motorola t1C25 | MC145288 Motorola
IC12 § MC14508BCP Motorola IC26 | MC7805CT Motorola
IC13 § MC14511BCP Motorola IC27 | MC79L05CP Motorola
ICi4 4 MC14518BCP Motorola
4 MOS Device. See appendix for handling instructions.
Miscellaneous
Ref Description Part No.
XL 1MHz Crystal 9605P

Crystal Oven 8647P
SKA 10 way connector top entry 9863P
PLA 10 way connector top entry 9864P
SKB 10 way connector top entry 9863P
PLB 10 way connector top entry 9864P
SKC 10 way connector Side entry 9865P
PLC 10 way free connector (mating for above) 9866P

Printed Circuit Board (Display) 9584P

Printed Circuit Board Assembled (Display) LP3506/27

Printed Circuit Board (Input, Counter and latch) 9593P

Printed Circuit Board Assembled (Input, counter

and latch) LP3506,/29

Printed Circuit Board (Control) 9764P
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Miscellaneous continued. .

Description Part No.
Printed Circuit Board Assembled. (Control) LP3506,/28
Display Module Complete LP3512

Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LTD.,
SALES AND SERVICE DEPT.,
ALVECHURCH ROAD,
BIRMINGHAM B31 3PP.
ENGLAND
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4.11.9. Printed Circuit Boards.

The printed circuit boards are shown viewed from the legend side, and are slightly less than
actual size. Each board is shown firstly with legend and rear copper track superimposed and
secondly with legend and front copper track superimposed.

[ EDDYRIONE:9764PI@ .-

B

FaE mmwmm%mu %

f /’z‘:i}ngﬁ?{}?ﬁQDmNE 9764P (4

1C27;

83]

Control Section, showing front copper track
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TR2 TR4 TRS TR6 TR8

I BODYSTONE 9593P (1)

Input, Counter and Latch Section, showing rear copper track

Lo | @4 ez |cR| ics Homeotl Ic4 2ics ice 1c7

] ELDYSEDRYSTONE 9593P (1))

Input, Counter and Latch Section, showing front copper track
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4:12 Correction Module

4.12.1, Introduction

This module contains the digital section of the drift correcting system, the interface circuitry
between the oscillators and the digital circuitry (including that for the display module, no.
11) and lastly two prescalers to drive the display module. The operation of the drift correct-
ing system (DCS) uses the following sequence of events. The manual tuning controls set the
required oscillator frequencies which are then digitally counted, summed and stored. This
stored value is compared with successive counts of the oscillator frequencies, any drift in
these producing a difference or error count. The error is converted into a proportional ana-
logue voltage which is used to correct the frequency of the oscillator(s) to the original mem-
orised point. The DCS can therefore be considered as a sampling negative feedback loop.

4.12.2. Circuit Description.

The frequency of the signal as it appears in the 2nd IF module equals f| - fo - f, where fy
is the frequency of the first oscillator (2TR4 in the coilbox), f2 is the frequency of the second
oscillator (3TR3, in the tunable 1st IF) and fy is the tuned frequency. Stability of the IF is
maintained by measuring the initial value of f| - f2, then reducing any error in succeeding
counts by changing fy only. A total correction range of approximately +10kHz is possible,
the maximum drift measurable between any two successive counts is however limited to
+128Hz. The correction voltage, which is applied to the 1st IF tuned signal circuits as well
as the 2nd oscillator to maintain tracking, is supplied via an integrator in the Tunable 1st IF
(module no. 3).

The circuitry details can be conveniently described in three parts. These are the interface,
the control and the counter/memory circuits.

(a) Interface

The st oscillator signal fy from the coilbox is fed into an ECL line receiver connected as a
Schmitt trigger with 200mV hysteresis (IC 3b). Another line receiver (IC 3a) is used to in-
vert this signal which is then fed to an ECL to TTL level translator (IC 4a). The TTL level
output of this drives a Shottky divide by two (IC 2a) which provides an output at half f; to
drive the display module (Ref. 4:11).

The 2nd oscillator signal fy from the tunable 1st IF module is fed into a line receiver (IC 1).
The output at TTL level is fed into the gating circuit for the counter/memory section, also it
is used to drive a Shottky divide by two (IC 2b) acting as a prescaler for the display unit.

The outputs of IC 2a and IC 2b to the display module are tapped down to give balanced 50Q
outputs carrying a square wave of 100mV peak to peak.

(b) Control

The control section generates the sequence of pulses required to initiate each event occuring
during the oscillator stabilization cycle.

The sequence of pulses is synchronised with a 1MHz signal from the oscillator in the display
module (Section 4:11). This is first divided by ten in IC 15a. The 100kHz output of this is
fed to gating in the counter/memory section of the module (IC 5) and also to a low-pass
filter (CH 1, C8, C9, C10) where a 100kHz sinewave is reconstituted to drive the product
detector (Module no. 6). The level of the 100kHz sinewave is about 400mV RMS. The
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100kHz pulse output of IC 15a is then divided by ten a further three times (IC 15b, IC 16q,
IC 16b) to give a 100Hz pulse train from which the control pulses are derived. A gating
pulse for the counter section of the module, of length equal to 99 pulses i.e. 0.99 sec, is
also generated from this pulse train.

Two basic modes of operation are possible, 'TUNE' or 'LOCK'. In 'TUNE' the receiver's
oscillators are set manually as required and no correction for any subsequent drift takes
place. In 'LOCK" the correction loop is activated and initially counts the set frequency of
the oscillators and then continues by measuring any drift from this point and providing a
suitable correction voltage. The 'LOCK!' switch controls the correction circuitry via a R-S
bistable (two cross coupled NAND gates IC 22a and IC 22b) and a divide by two (IC 23).
A pulse is provided from IC 22a/b each time the mode is changed from 'TUNE' to 'LOCK' or
vice-versa by depression of the push-button. The divide by two output, line 'F*, is thus
"O" in the 'TUNE' mode and '1! in the 'LOCK' mode. In the 'LOCK' mode the associated
LED indicator is switched on by TR1 which is controlled from line 'F'. Relay 'A' in the
tunable 1st IF (Module no. 3)is alsoactivated by TR1and open circuits the integrator capac-
itor. In the 'TUNE' mode the "O" on 'F' holds various counters and latches at clear. The
residual latch IC 13 is held at clear via an R-S bistable (two cross coupled NAND gates
IC 22¢/d) which ensures that the output of the D/A converter (IC 14) is zero. The J-K bi-
stable IC 18 is held clear by 'F'and the Q output of this holds the dual decade divider IC 17
clear. The "O" on 'F' also holds clear the main counters in the module (IC 11 and IC 12).
Shift register IC 20 provides the sequence of pulses required for 'LOCK' mode operation.
The 0.99 sec pulse used to gate the main counters in the module is generated by counting 99
of the basic 100Hz pulses in the dual decade divider IC 17, Gates IC 19a and IC 19¢ with
the J-K bistable IC 18 act as control elements for this part of the circuit. When switched
on in the 'TUNE' mode, the shift register may contain a spurious pattern of ones and zeros.
Since the output of the NAND gate IC 21 is at "1" (input from 'F! is at "O"), the data in-
put to the register is fixed at "1". Therefore after at most six clock pulses, all the register
outputs will also be "1",

'LOCK" mode can now be selected and again two modes of operation must be considered.
During the first cycle of operations the set frequencies are counted in IC11, 12, 6a/b and
the results stored in the memory latches IC 9 and IC 10. In each following (correction) cycie
the complement of the stored frequency is loaded back into IC 11 and 12 which are again
used to count the frequencies (with IC 6a/b). As explained in the next section the remainder
in IC 11 and 12 is the error which is equivalent to any drift in the frequencies. This is now
transferred to the residual latch IC 13. The basic difference therefore between the initial
memorising mode and the following correction modes is that in the former the data from the
counter is transferred to the memory latch and in the latter it is transferred to the residual
latch. The latch enabled is determined by the state of the output of the R-S bistable
IC 22¢c/d. When 'LOCK" is selected, 'F'goes to '1* and therefore the output of NAND gate
IC 21 goes to "O". The next clock pulse to IC 20 therefore shifts a "O" into the first stage
of the register, output line 'A'. Line A is used to clear the J-K bistable IC 8 and via an
inverter (IC 7a) to clear the dual binary counter IC 6. The period Line A is "O" provides a
10mS delay to prevent a race hazard between the removal of the clear from IC 18 (as the
switch is operated) and the pulse at its' J input provided by the second output from the regis-
ter. After this delay the J input to IC 18 thus becomes "O" (J is "1")and since the K input
is also "O" the next clock pulse makes Q got to "O". This inhibits, via gate IC 19a, any
further clock pulses to the register and instead directs them, via gate IC 19¢, to the dual
decade counter IC 17. After 99 pulses are counted in IC 17, the two outputs of IC 17 are
simultaneously "1". Now, both J and K inputs to IC 18 are "1" and the next clock pulse
causes it to change state, thus Q goes back to "1", Clock pulses are now fed to the register
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via IC 19a and isolated from IC 17 by IC 19c. The Q output of IC 18 has thus been "1" for
0.99 sec and this is used (line 'B') to gate the oscillator input to the counter IC 17. The
next clock pulse shifts the "O" in the register to the third position, line 'C'. This enables
100kHz pulses from IC 15a to be fed into the dual binary counter IC 6 and the counters
IC 11/12 via gates IC 5. IC 7b inverts the "O" on line 'C' for this purpose. The reason for
this particular part of the sequence is explained in detail in the next section. The fourth
register output, line 'D', goes to "O" on the next clock pulse. This, via IC 7c, endables
the memory latch IC 9/10 to be loaded with the count in IC 11/12. Note that the residual
latch IC 13 is not completely enabled as it is still being held at clear by the output of
IC 22¢ which is still at "O". The following clock pulse shifts the "O" to the fifth stage of
the register which is solely used as a 10mS delay before the final output on line 'E'. This
reloads the counter IC 11/12 with the complement of the data fransferred to it, from the
latch, by pulse 'D' (hence the need for a delay between the two pulses). The R-S bistable
(IC 22¢/d) output is also changed to "1" by this pulse, so that on following cycles the
residual latch rather than the memory latch is enabled by pulse 'D'. The next clock pulse
clears the "O" from the register and thus all the inputs to the NAND gate IC 21 become "1"
and its' output "O". Hence the data input of the register also becomes "O" which is prop-
agated through the register, as before, by the next six clock pulses. Note that asingle "O"
is propagated because as soon as the first stage becomes "O", the output of IC 21, and thus
the data input of the register, goes to "1" where it remains until the "O" is completely
cleared from the register. '

In the correction cycles which follow the initial memorising cycle, the sequence of opera-
tions is the same except for the pulses on lines 'D' and 'E'. Line 'D’, as already noted,
transfers the data from the counter into the residual latch instead of the memory latch as in
the memorising cycle. It does this because the first 'E' pulse in that cycle forces the output
of IC 22¢c to "1" (line 'G'). This puts @ "O" via IC 7c, on the enable lines of the memory
latch (IC 9/10), which disables it. It also removes the clear input, a "O", to the residual
latch so that it can be enabled by pulses on line 'D'. Pulses on line 'E', in the correction
mode, are only used to load the counter with the complement of the data in the memory
latch. The output of the R-S bistable, IC 22¢c/d, will remain "1" until *TUNE' mode is
again selected.

(c) Counter/memory

This section is used to measure f] - fo, store its' initial required value, and provide an ana-
logue output proportional to subsequent changesin its' value. f} - f5 ismeasured asfollows.
fy and f, are counted for 0.99 sec in counters IC 11/12 and IC é respectively. A series of

100kHz pulses are then fed into both counters until IC 6 is detected full by the J-K bistable
IC 8. The number of pulses required is 256 - f5', (fo' is the difference between f and the
nearest lower multiple of 256, i.e. counters have counted through several times, similarly
for f ). The total count in IC 11/12 is therefore fy'+ (256 - f2'), so f; - f,measurements
are relative rather than absolute and the maximum error that can be accommodated in any
one count period is limited by the counter capacity i.e. drifts equivalent to multiples of
256 per period produce the same error count and therefore for an unambiguous output from
the counters, drift rate must be limited to 256Hz per period. However, because the most
significant bit of the counter is used to indicate to the D/A converter whether the drift is
positive or negative, the maximum drift rate that the system can cope with is limited to
128Hz per period. The count in IC 11/12 is f}' - f3' + 256 which equals f{' - f5'. The
initial value of f}' - fo' is stored in the memory latch. The complement of this is loaded
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back into IC 11/12 prior to each following correction cycle. This means that any residual
count in IC 11/12 after further f1* - fo' measurements is equivalent to any change inthe
value of f{ - fp. The residue is transferred to the residual lafch and converted info anequiv-
alent correction voltage for the second oscillator f2 (TR 3 in tunable 1st IF, module no. 3).
The D/A converter, IC 14, is set to give mid-range output for zero residual error so that
positive and negative corrections are possible. Quiescent 'output' current produced by bias
current in the integrator etc. is balanced out using a preset control. The D/A converter is
a multiplying type, and so to offset loop gain variations caused by changes in oscillator
gain at different varicap voltage, the reference voltage for the D/A converter is taken from
the varicap drive line in the tunable 1st IF via 3TRé.

Inputs to the counters are controlled by the dual AND-OR-INVERT gate IC 5. fy and fo
are gated into the counters from the interface circuitry whilst control line'B' is "1" (0.99s).
100kHz pulses are gated into the counter when the output of IC 7b goes to "1". This occurs
when a "O" appears on control line 'C'. The Q output of IC 8 is "O" since this device has
been cleared. Since both inputs to IC 7b are now "O" its' output goes to "1" and gates
100kHz pulses into the counters, via IC 5, until counter IC 6 is full. IC 6 then produces
an output which clocks IC 8 causing the Q output of IC 8 to go to "1" which returns the
output of IC 7b to "O" thus isolating the 100kHz pulses from the counters.

This period hasa maximum length equal to 256 ten microsecond pulsesi.e. 2.56 milliseconds,
which is much less than ten milliseconds before the pulse on line 'C' returns to "1".

The error count is converted info a proportional analogue voltage by the D/A converter
IC 14. The most significant bit is inverted in IC 7 so that a zero error count of 00000000 is
converted to 10000000. This is equal to the mid~range input of the converter and thus en-
ables positive or negative errors fo be identified and corrected. To offset the output current
generated by this particular input (and bias currents generated by the integrator etc), a
current of the opposite polarity and of level determined by RV1, is also fed to the integrator.
The gain of the loop, which determines dynamic performance, is set by RV2,

4,12.3. Removal

Remove the cover from the right-hand side plate (12 x M2.5 screws) to gain access to the
printed board.

4.12.4. Realignment

Realignment should only be attempted by skilled technicians with the appropriate test equip-
ment. A counter capable of reading to 1Hz is required. With the receiver set to Range 5
and in the Tune Mode, short-circuit SKA pin 4 to earth. Connect the counter to board pin
2 (f5 input) and adjust RV1 for the lowest possible frequency drift. Remove the short-circuit,
put the receiver into the Lock Mode and allow locking to take place. Adjust the Fine Tune
control quickly to give a change of approx 30Hz and adjust RV2 so that the overshoot of the
correction circuit is approximately 10Hz, ie 30%.

The current drawn by the module is: +9V supply: 530mA

-20V supply: 27mA
-9V supply: 68mA
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4.12.5. Components List. Module Prefix 12.

Capacitors

Ref Value Type Voltage Tolerance
Cc1 10nF Disc Ceramic 25V +80%-20%
C 2 10nF Disc Ceramic 25V +80%-20%
C3 10uF Tantalum Electrolytic 25V 20%

C 4 InF Disc Ceramic 250V 20%
C5 100pF Tube Ceramic 750V 20%
Cé 0.1uF Polycarbonate 100v 20%
c7 150uF Tube Electrolytic 18V +50%-10%
C8 820pF Silvered Mica 350V 10%
cg9 100pF Silvered Mica 350V 10%
C10 820pF Silvered Mica 350V 10%
C11 10uF Tantalum Electrolytic 25V 20%
C12 150uF Tubular Electrolytic 16V +50%-10%
C13 150uF Tubular Electrolytic 16V +50%-10%
Cl4 220uF Tubular Electrolytic 10V +50%-10%
Ci15 4.7uF Tantalum Electrolytic 35V 20%
C16 4.7uF Tantalum Electrolytic 35V 20%
c17 10uF Tantalum Electrolytic 25V 20%
C18 10pF Tantalum Electrolytic 25V 20%
c19 10uF Tantalum Electrolytic 25V 20%
C20 10uF Tantalum Electrolytic 25V 20%
C21 10nF Disc Ceramic 25V +80%-20%
C22 10nF Disc Ceramic 25v +80%-20%
C23 10nF Disc Ceramic 25V +80%-20%
C24 10nF Disc Ceramic 25V +80%-20%
C25 10nF Disc Ceramic 25V +80%-20%
C26 10nF Disc Ceramic 25V +80%-20%
C27 10nF Disc Ceramic 25V +80%~-20%
C28 10nF Disc Ceramic 25v +80%-20%
c29 10nF Disc Ceramic 25V +80%~-20%
C30 10nF Disc Ceramic 25V +80%~-20%
C31 10nF Disc Ceramic 25v +80%-20%
C32 10nF Disc Ceramic 25V +80%~20%
C33 10nF Disc Ceramic 25V +80%-20%
C34 10nF Disc Ceramic 25v +80%-20%
C35 10nF Disc Ceramic 25V +80%-20%
C36 10nF Disc Ceramic 25V +80%~20%
Cc37 10nF Disc Ceramic 25v +80%-20%
Resistors

Ref Value (Q) Ref Value (Q)
R 1 Tk R 6 1.5k

R 2 10k R7 1.5k

R 3 330 R 8 47

R 4 1.5k R9 47

R5 1.5k R10 47
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Resistors continued. ..

Ref Value (Q) Ref Value (Q)
R11 47 R21 560
R12 1.5k R22 3.3k
R13 1.5k R23 4.7k
R14 220 R24 4.7k
R15 220 R25 10k
R16 2.2k R26 1k
R17 2.7k R27 1k
R18 3.9 R28 1k
R19 100 R29 1k
R20 1.2k R30 1k
All resistors are Mullard CR25, 0.3 Watt 5%.

Potentiometers

Ref Description Part No.

RV1 4.7k Carbon linear preset 9031P

Rv2 560 Carbon linear preset 9034P

Chokes

Ref Value/Type/Part No.

CH1 4.7mH Sigma SC60

CH2 D5116 Eddystone

CH3 TmH Sigma SC60

CH4 TmH Sigma SC60

Diodes

Ref Type

D1 BZX79 C4V7

Transistors

Ref Type

TR1 BC 1078
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Integrated Circuits

Ref Type

IC1 MC75107AN-00 Texas

iC 2 SN74S113N- 00 Texas

IC 3 MC1035P Motorola
IC 4 MC1068P Motorola
IC 5 SN74S51N-00 Texas

IC 6 SN74393N-00 Texas

iCc 7 SN7402N- 00 Texas

IC 8 SN7470N- 00 Texas

iCc 9 SN74L75N-00 Texas
IC10 SN74L75N-00 Texas
IC11 SN74197N-00 Texas
IC12 SN74197N-00 Texas
IC13 SN74116N-00 Texas
IC14 MC1408L~8 Motorola
IC15 SN74490N-00 Texas
IC16 SN74490N-00 Texas
IC17 SN74490N-00 Texas
IC18 SN7470N - 00 Texas
IC19 SN7400N -00 Texas
IC20 SN74164N-00 Texas
iC21 SN7430N -00 Texas
IC22 SN7400N -00 Texas
IC23 SN7472N - 00 Texas
IC24 MC7805CT Motorola
IC25 MC79L15CP Motorola
IC26 MC79L05CP Motorola
Miscellaneous

Description Part No.
Printed Circuit Board 9570P
Printed Circuit Board Assembled LP3506/1
SKA. Connector 10 way 9865P
PLA Connector 10 way. Free (Mating for

above) 9866P
Correction Module complete LP3506/1
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Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LTD., TELEPHONE: 021-475-2231
SALES AND SERVICE DEPT., TELEX: 337081
ALVECHURCH ROAD, CABLES: EDDYSTONE
BIRMINGHAM B31 3PP BIRMINGHAM
ENGLAND
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Printed Circuit Board.

4.12.6.

The printed circuit board is shown viewed from the legend side, and is slightly less than act-

val size.

S

Lsmosuasias

L E———

Showing front copper pattern

Showing rear copper pattern
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4.13. Switchboard

4.13.1. Introduction

This printed circuit board carries the push button switches which protrude through the front
panel, and the interconnections between the switches. On Model 1837/2 some switching
functions are achieved by the use of analogue fransmission gates which are activated by the
push button switches. On 1838 Series receivers some switches are omitfed and some of the
functions transferred to the Selectivity switch.

4.13.2. Circuit Description.

a. Supply Switch. This interrupts the supply to all sections of the receiver except the
Master Oscillator crystal oven and the 1st Oscillator section in the coilbox, the supplies to
which are maintained whilst the AC supply remains connected.

b. AGC Switching. Power from the -9V supply is regulated by IC 1 which provides the neg-
ative bias for the IF AGC line when manual IF gain control is selected.

1837 Series: When AGC is selected, the AGC time constant is selectable by switching
either C1 or C2 to the AGC line; when manual is selected the AGC line is controlled from
1RV1.

1838 Series: 52 is omitted and the appropriate time constant is selected automatically by the
Selectivity switch.

c. Mode Switching.

Model 1837/1 only. Two interconnected push buttons provide selection of CW, SSB or AM
reception, the audio signals being routed directly via the switch contacts.

Model 1837/2 only. S4b routes the signal from either the Product Detector (for CW) or the
AM Detector (for SSB and AM) to transmission gate IC2b, whilst transmission gate IC2¢c al-
ways receives the Product Detector output.

In the absence of a 12V supply on SKB pin 2, TR2 will be conducting and IC2¢c will be in its
high impedance state, IC2b will be low impedance and so S4b selects either AM or CW.
SKB pin 2 carries +12V only when the SSB filter on the Selectivity Unit is selected, in this
case the IC2b is high impedance, IC2¢c low impedance and the Product detector output is
selected. S5a now has +12V applied to it, derived via IC2d and TR3 and when USB is selec-
ted this energises via SKB pin 5, the relays in the selectivity unit which select the required
filter (because of IF inversion this will be a filter having an LSB response). The LED switch-
ing is arranged ina similar manner so that in all cases the correct indicator lamp is illumina-
ted.

1838 Series only. These switches are omitted and the functions transferred to the Selectivity
Switch.

d. Aerial Attenuator Switching.

These switches (only one is fitted on 1838 Series receivers) control relays in the coilbox
which insert attenuation into the aerial feed.
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e. Display Intensity Control.

The LED Anodes are connected viacurrent limiting resistors and the appropriate switch to the
+12V supply. The cathodes are connected to a common line, driven by emitter follower
TR1, the cathode voltage being determined by the display intensity control.

4.13.3. Removal of the board.

Set all pushbuttons to the "in" position. Remove 2 x M2.5 screws (at each end of the row of
pushbuttons) holding the assembly to the front panel. Withdrow the unit, unplugging the
connectors.

4.13.4. Fault Diagnosis

The existence of a fault on this board will normally be obvious from the absence of a partic-
ular facility. However in the case of Model 1837/2 failure of a switch contact in the mode
selection circuit will result in the inability to select this mode, ie another mode may remain
selected.

4.13.5. Performance check

The performance of the module is checked by establishing the presence of the various facili-
ties and signal paths controlled by the unit.

4.13.6. Realignment
There are no realignment adjustments to be made on this unit.
4.13.7. Voltage Analysis.

All voltages measured with respect to OV rail (SKB pin 1) with AVO8 on lowest applicable
range. Normal tolerances apply.

a. Module connections.

SKA pin 1 +6.8V pin 11 +20V
2 +6.8V 12 -9V (X)
3 +8.8V 13 -9V
4 -3V-0V 14 -9V
5 12v X) 15 9V X)
6 12v 16 9V
7 -20V X) 17 +HV
8 -20V 18 -3V (1939: -3V - -5V)
9 -20V 19 IF AGC
10 +20V 09 20 ov

Conditions: Supply On except (X) : not relevant
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Model 1837/1 Model 1837/2 1838 Series  Condition

SKB pin 1 ov ov ov
2 ov 12v -
3 -3V-0V -3V-0V -3v-0v
4 12v 12v - cw
5 ov 10V (USB) -
6 ov ov -
7 ov ov -
8 ov ov ~
9 ov 10V (USB) ov
10 ov ov ov
11 12v 5.8v - , SSB
12 12v 12v - ~20dB
13 12v 12v 12v ~20dB
b. Transistors
TR1 Intensity E B C
Max 6.8V 6.2V 3.7V
Int 8.5V 7.9V 2,1V
Low 9.8V 9.2V 1.0V
Off 12.0v 12.0V ov
TR2 (Model 1837/2 only)
Mode USB 11.7v 11.4v ov
LSB n.zv 11.4V ov
AM 11.7v 11.0vV 10V
cw n.zv 11.0vV 10v
TR3 (Model 1837/2 only)
Mode USB 10.0V 10.7V 12v
LS8 11.0vV 11.7v 12v
AM ov ov 12v
cw ov ov 12v
TR4 (Model 1837/2 only)
Mode USB ov ov 12v
LSB ov ov 12v
AM 1ov 10.7v 12v
Ccw v 11.7v 12v
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c. Integrated Circuits

IC1 Input =9V Output -5V
IC2 (Model 1837/2 only)
SSB Mode not SSB Mode
pin 1 11.7v n.zv
2 11.7v ov
3 ov n.zv
4 1.7zv 11.7v
5 ov ov
6 ov 10V
7 ov ov
8 5.8V - 5.8v (High Impedance)
9 ov 5.8V (" " )
10 5.8V ov (" " )
11 5.8V 5.8V (" " )
12 11.4V 0.3V
13 11.4V 0.3V
14 1.7V mn.zv
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4.13.8. Components List.

Module Prefix 13.

Capacitors
Ref Value Type Voltage Tolerance
C 1 *** 22uF Tantalum Electrolytic 16V 20%
C 2%** 1pF Tantalum Electrolytic 35V 20%
c3 0.68uF Tantalum Electrolytic 35V 20%
C4 10pF Tantalum Electrolytic 25v 20%
c5* 0.1pF Polycarbonate 100V 20%
Cé* 0.1pF Polycarbonate 100V 20%
c7* 0.1uF Polycarbonate 100V 20%
c8* 22uF Tantalum Electrolytic 16V 20%
co* 10pF Tantalum Electrolytic 25V 20%
cio* 10pF Tantalum Electrolytic 25V 20%
Resistors
Ref Value (Q) Ref Value (Q)
R1 560 R14 * 560
R 2 560 R15 * 10k
R 3 18 wirewound R16 * 470k
R 4 27k R17 * 100k
RS 150 R18 * 100k
Ré6 150 R19 * 100k
R 7 *** 150 R20 * 100k
R 8 150 R21 * 100k
R 9 ** *150 (1837/1) R22 * 270

56 (1837/2 only) R23 * 5.6k
R1O **# 150 (1837/1) R24 * 5.6k

* 56 (1837/2 only)

RIT *** 150
R12 150
R13 120k

All resistors except R3 are Mullard CR25, 0.3 Watt 5%.

Diodes

Ref Type

D1 CQy 87 Telefunken
D2 *** cQy 87 Telefunken
D3 cQy 87 Telefunken
D4 *** CQYy 87 Telefunken
D5 ##%* cQy 87 Telefunken
Dg *** CQYy 87 Telefunken
D7 CcQy 87 Telefunken
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Transistors

Ref Type

TR1 BD132
TR2 *** BC214KB
TR3 *** BC1078B
TR4 *** BC107B

Integrated Circuits

Ref Type

IC1 MC79L05CP
IC2* 5 MC 14016

f MOS Device. See appendix for handling instructions.

Switches
Ref Description Part No.
S1 6 pole c/o 9660P
§2 *** 2 pole c/o 9862P
S3 2 pole ¢ /o 9862P
S4 F¥x* 2 pole ¢/o 9862P
S5 *¥* 2 pole ¢/o 9862P
S6 *¥* 2 pole c/o 9862P
S7 2 pole c/o 9862P
Button for S1-57 9873P

Components marked * are fitted to Model 1837/2, LP3537/2
Components marked ** are fitted to Model 1837/1 LP3537/1
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Miscellaneous

Description Part No.
SKA Connector 20 way 9867P
PLA Connector 20 way Free (mating for above) 9868P
SKB Connector 13 way 9869P
PLB Connector 13 way Free (mating for above) 9870P
Printed Circuit Board (Except Model 1837/2) 9583P
Printed Circuit Board (Model 1837/2 only) 9753P
Printed Circuit Board Assembled (Model 1837/1) LP3537/1
Printed Circuit Board Assembled (Model 1837/2) LP3537/2
Printed Circuit Board Assembled (1838 Series) LP3537/3
Switchboard Module complete (Model 1837/1) LP3537/1
(Model 1837/2) LP3537/2
(1838 Series) LP3537/3

Spares should be ordered by quoting the complete Circuit Reference including the module
prefix (where applicable), the description and the part number given in the list. From time
to time, components of the type listed may be unavailable and equivalent types may be fitted
or supplied as spares. All orders and enquiries should be directed to the address below,
quoting the Type and Serial Nos. of the receiver in all communications.

EDDYSTONE RADIO LTD.,
SALES AND SERVICE DEPT,,
ALVECHURCH ROAD,
BIRMINGHAM B31 3PP
ENGLAND.

TELEPHONE:

021-475~2231

337081

EDDYSTONE
BIRMINGHAM
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4,13.9. Printed Circuit Boards.

The boards are shown viewed from the legend side, and are actual size.
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APPENDIX A
Component Handling

Lead bending . Component leads need in general, to bebent to enable the device to be
fitted. The bend should be made so that the radius of the bend is not less than the diameter
of the lead (or the thickness of the lead in the case of flat leads), and the lead should be
supported between the body of the component and the bend. The bend should be ot least
2mm (approx 1/16") from the component.

Soldering. A soldering iron having a bit temperature not exceeding 245°C may be used.
The soldered joint should be completed within 5 seconds. Overheating may damage the
component.

Heat Sinks. Certain devices which are required to dissipate power are fitted with heat
sinks. When replacing these devices, the heat sinking arrangement should be carefully re-
produced, eg thermal conducting compound may be used. [If an insulating washer has been
used, this should be replaced and thermal conducting compound applied to both sides.

MOS Devices. These have an exceptionally high input resistance and they are susceptible
to damage when exposed to high static electrical charges. To avoid possible damage the
following procedures should be followed:

1. Devices should be stored and transported in contact with a conductive material.

2. Soldering iron, bench surface, tools etc., should all be earthed. The operator should
be earthed using a TMQ series resistor,

3.  The equipment should be switched off when devices or boards are inserted or removed.

4.  Nylon clothing should not be worn.

Anti-static precautions take on added importance in dry weather (relative humidity less
than 30%).
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APPENDIX B
Device Outlines

BC107B
1 Emitter
2 Base

3 Collector and Case

UC7348B
1 Source
2 Drain
3 GCate
4 Case

2N4254

1 Base

2 Collector
3 Emitter

SL641C

7800 Series
1 Input

2 Output
3 Ground

3N128

1 Drain

2 Source

3 Gate

4 Substrate
& Case

78L00 Series
1 Input

2 Output
3 Ground

7900 Series
1 Ground
2 Output
3 Input

40673

1 Drain

2 Gate 2

3 Gate 1

4 Substrate,
Source & Case

79L00 Series
1 Output
2 Input

3 Ground

HP5082-7663 (Viewed from Top)

2
o o

Page B.1.



SKB1, 2/01 SKB 40C,/3200,/2200

(@ @
®s +@
2 ]
S =——

+

Dual-in-Line CQY 74L
cQy 87

¥ »

Page B.2.



Ianss] yOPIdd

AVYYOVIA XHD071€

'LNVIYYA ¥3IAIADIY NOdN

SON3IIQ UNIWIONVAHHY ONIHILIMG £ 310N
KINO 2/L£8) T30OW ¥04
> 3TYTIVAY NOILIO NY SI 1IN %83 zZ 110N
[4
YOLYY3NID 12 .
i 1/8E8H 300K
JININOIYS ¥3LNNOD AVUSIA ADNINOTYA NO Q3L 1ON Od8 , 310N
FETS D]
"
h
-— 4 aidsia
HSY T4
-—] dnY —
N
-—
HOLId
(b 310N) o019 N YOIVUDILNY
2]
- Mw HO LY YILYIANOD ¥oL313d
v - SYILNNOD MOANIM
o8 WNAIS3Y via
. >
5 |
dWy olany
— X
13731 HOMH 1DVLI0A
ERNENEPEN
HOLIMS
HOLYT J.v %¥201/3NNL
AHOWIW +
L&o - {£3ION) INNL
E]
[4 i
4012313 ¥015313d " ~ ..r_. Mw b vy
34013AN3 15nd0Yd YOLYTIIDSO ANZ t Y ONINNL
YOLYITITSO LSk
/l\
HOLIMS ¥3LT1
sY Y
A8 Q31O - -
X HIXIW X X 4IXIW
ino dHY ~ ~N ~ dmy NI
3 31 aNz ¥ WINIY
ant 1Sk
NIYD > % X NIVO
W34 41 ONT W34 41 1SH e IPREILY
HOLIMS
IONVY HOWI .
En
{Z 310N) dnY
< LINN - _v_ > Sov _V_
w5 1y
At
INdINO DOV <
ALISYIAIG
]






DISPLAY MODULE [11]

To= 1 .
T2y, Icta 2 2
4 12 —_—:J'L__
IClc B
C2o
o & o]
4
75107
1c2
74510
FROM =
CORRECTION =
MODULE
+ i
[1(: 5 ,
1 4 | —
A i o]
20= 2 5 _l
I1Cd 1l
ca
R3 4
47 47
DOWN . JuP STOP Lo
T o
L =
s A A
4.‘ /TN
45V PEAK 1048
O CORRECTION ° "
Q MOOULE I2/n
%~ 10174 €cI7c
Zp 4 1 L s
= MCI4049 = . T ms
19 is l9 15 "
Aol 1C14, 115 o KR o KT Res v ..{l. o
Cla MCI4518 Q3 ENABLE 03 ENABLE a3 K3 ﬂ I-I
DUAL BCD UP-COUNTER Rag| L=
xu—»—l[]l—o—!:s Cido TCi4b 1G5 — s p— 3
= Mk 2op
- /
IC1%a
<3
87 _. A
1 N Qg CLEAR Qc
tex ap
SET 9
= TCibb
1Cl
cHl \ ce
(<3 DUAL 4-BIT DECADE COUNTER
axfi—,sv
1€20
MCH4049
- CIoH c9r H 0
10/7 10716 18
MCl40N 1C204
af M 1c20e
126 0 [
7805CT 119 4 1C20¢
CH2 R o MCl4017 O
Cl == 5 ) o {JOHNSON DECADE
+9v 45V COUNTER)
B3/b w u 3
<9 C25 G cio an Qsf 1C20a
100! 220 22 1on
@ T T T T
o/
l < afe 3 jcaon >0t
CH3 s { 7
P i3 0| 1C20¢
9v L © v
B/14
@ w [ cu cis Qf—
»ooT Tso Tzz Tron
L o
CONTROL BOARD
THE FOLLOWING PINS ARE CONNECTED TO
THE +SV SUPPLY IN ADDITION TO THOSE ogff— | NrC
SHOWN AND DECOUPLED LOCALLY BY THE THE FOLLOWING PINS ARE
CAPACITORS INDICATED, SEE COMPONENTS EARTHED IN ADDITION T
LIST FOR TYPE. THOSE SHOWN.
IC1 PIN 14 IC1 PIN 7 ot
1C2 14 IC2 PINT
1C3 16 Cl6, 1OnF c3 8,14 SEESLEIV s
1C4 16 Ci7.10aF 1C4 814 DEA B
ICS 16 CI8. 10nF s 8.14 T |
1C6 16 C19,10nF 16 814 — [ 6. 10 1L, CA
c7 16 C20.40nF ic7 8,14 SWITCH %]
1c8 16 C21,40nF 8 8.14 c7 L on )
1co 16 €22 10qF 1€9 834 Inop v s ,
1C10 24 110 112,13 A TR
ICHf 24 cH 542,13 - 3| o IC25a
ICt2 24 ce2 112,13 |1—={RESET 9
€5 16 1c13 ] R47 L IO
1C14 16 1c14 8 oK MCi45288
1c15 16 P MONOSTABLE
IC16 1 C24,108F
117 1 Ex 9] |
IC18 14 Ra6
€19 I e 8 I3 3 " cs
1C20 ) €20 8 OVERRANGE
1€ 1 1c2 & 7 ToNABLE 16
€22 14 ez 7 e 1
1C24 14 €24 7 C8, 7, On
€25 16 s 8 I ON n l
ICt PIN 6 IS CONNECTED RANGES 69 2/< =
10 +5¥ VIA RSS, IK DECIMAL POINT

1C24:MC140N



15 I I|09

1

15 |1 lio |9 _l_

+ 5V

R6
1K

15 | IOl =

ABCD ABCD A B CD A D - r
DATA INPUT |IC3 DATA INPUT  [ICS DATA INPUT  |1Co DATA INPUT  [iC7 DATA INPUT 1
is192 aLsi92 74Ls192 7415192 7415192
DOWN A
DOWN  BORROW| foown  somowZ——>—— oo porrow|® 400WN  BoRROW[E DOWN  BORROW|Z e
u COUNT A 4| COUNT 2 5| COUNT COUNT R 5| COUNT 2 sl
P vl > 3 up CARRY P CARRY up CARRY up CARRY, OF
) toanfl Loaofl Loaoft Loap}™ Loapf! Loapt®
DATA  OUTPUT DATA_ OUTPUT DATA OUTPUT DATA QUTPUT OATA OUTPUT 3
ABCOD A BCD A8 C D ABCD A B C D |
T F e[ S 6T TR B ST
-5 10 ICi PIN B
oo sV VRIS
/l\ 3K3
B RB
82 3K3
4
)
3K3
RIO
LoAD 3K
v sy s lols |4 5v. s Jiole_ls v s oo |4 .
C D A O) <D
Rz D INPUTS R34 R36 R37
A5 ; 6 K
100K N A7 A8
oms Who O Hoisasie ®—— (O 2 01sabLE @ D 3isABLE O Bions
1C100 1ci0b IClla citb 1Ci2e
3 5 2 stroe 2srRoBE 215TROBE LR
Q OUTPUTS
A cCD ¢
FO B0 57 |5 RINANS CRINNS
200ms| Bl
| I - R42
= B3 -
m PHANTOM ¢sv+—>—-+5v u
2680 ! =
. |
303 )
100K 8t C
B ).
—0 :
INPUT, COUNTER £ LATCH BOARD
+5V -
L s
TaMp
TeST
—0 "
bl2
i
o 7 7 7
2 . . . .
0 o
2 7 7 7 7
14 sV +5v
—®
Rst Rss
BRG ENABLE g Floli TBI087 71 18 TBI08 720 TBi08 770 TB087 210 I8 [y
o d Ji a ety T b cdefyg abcdefg Tbcdefq Tbcdefy T
0@ = Dst 53 Ds4
= OB 5082-7663 5082-7663
= ™3 (00 K
o ke o
MCl4s1 -
f b
-
€ < RS2 o i
] 2K 12K
a? al?
os2 pss
5082-7663 5082~ 7663
CATHODE] CATHODE| CATHODE] CATHODE CATHODE| [T RRg L
14 4 14 14 14
(P R2 TRe ) TR ®
© \‘ BC214KB BC24KB BC214KB B8C2I4KB BC24KB
5
<
0 12
18c E
DISPLAY BOARD l.




+5v

R6
IK
L ARATE. Ll 3+ Lh 1
B COD ABCD A B C D
DATA INPUT  [1co DATA INPUT [1C7 DATA INPUT  [ICs DATA INPUT  |1cq
7415192 74L5192 7415192 7405192
13 we—— 5 4 ul 2
OWN  BORROW DOWN  BORRO! DOWN  ORROW|E————>——HDOWN
OUNT 2 o COUNT 2 5| Count N 5|count
P CARRY up CARRY up CARRY up
1t
Lonof® woat* = u
DATA OUTPUT DATA OUTPUT DATA OUTPUT DATA_ OUTPUT
A8 C D A B C D A8 C D i)
12 6 |7 ST ST 6 7 TR B
4
—1—9
8 Jofe |4 ey lis {16 )02 s fole |s o 2022
() ABCD T D B C O
R3s R36
A9 a7 M .
ISABLE @—— 5 isaBLE O DISABLE ©—= isasLe
ICHa IClib IClza 26
1CI0,1C1L IC12
AL 2T
TROBE 14 sRoBE STROBE 4 sTROBE CATCH
TRIZSTATE
o A8 C D | coD A8 CD
T RN ERINEEE CHE N
7
7 7 ) 7
7 7 t4 7
+sv
<3
T Bi08 7210 TB108 721 T 5087 210 s [ BI087 21
Tbcdefs Tbcdefy Tbcdedlg Tbcdelg
ps3 54 s
S082-7663 5082-7663 SOB2-7663
(G5 Kiiz W
e
RS4
12K
=2
Dss
5082 7663
CATHODE CATHODE CATHODE| [T KR} CATHODE,
O O 4 ia
TR4 TRS TRE TR8
ke BC214KB BCI4KB B8C214KB

BP1400
Issue 1




fcorrecTion MoDULE [ 12]

[e]

INTERFACE SECTION (ICi-4)
1ch
74393
s
6| 5
1
2 .8, Qo | CK :
CK 8
sh9o——4 4 BT | o b BIT
<G, | COUNTER o
fz FROM CLEAR! CLEAR I
2
2nd OSCILLATOR " " 10 -
IK 330 MC75107 | T
il . )
4 = = i 9 R4
= — qf XS 43
l—(:——o o—
3K iR fy I
I s s g
P sl 1
_ ° 1C7a
i RO
§ o s 1K5 8
) U 3 s_I_(F ~y —————<—
[ —! 9l iKS 9 7
)
a C4a &
- e 1C2 o
Ri2
5 On ixs —2 5 r8 ™ 1
o—li—= =
2134 O O o
f, FROM : G
15t OSC. Hem
RI3 1C4c =
kS I
1 T Ic
Ced
4 o =
1c
= MCIO68 {9
3
JLIL 100kHz 5 X
ics
MCIo3s < .
1G0p i 4
5 v L LINE B
CHI 100 kHz ‘
4 TO PRODUCT RESET . | IN TUNE
S30n Z 13 _[_1,2 DETECTOR
I I =S RESET |
= < A
CLEAR [~ HIGH LEVEL
¢ A - GATING PULSE
2 |4 0-99s
1194 1
= = 1 il o’—b—<
s PRESET
©n
74490 1018 B
7470 t
i s L s 1C19 119
4 1 MHz FROM aeiCK QoTCK JLTL voome cock putse . e
. DISPLAY MODUIE ek 10 j+0 oo Yk s0 jso  oof2 5
s 1
"o : lcuean seTolcieas seTo c1
o——-l- [ [z v 7400
b 744 NOTE:
L 1l 14430 ALL SHIFT REGISTER
OUTPUTS ARE | IN
TUNE_ PINS 36,11 REF
FOR CLARITY,
124 1c2s 1c26
7805CP o5 79005
o o cHe
SKA 1 o SKa, 1 o o SKAIT o L L I T DECOUPLED BY
v 13/A8~ -1V ICB PIN3 1314 -V 1C4 PIN 8 C
n/u:w _T‘ 3/A8-9. T i 2 9—‘1—’ 163 PINgp s ion
ICl PING DECOUPLED BY
cu o cia s Cio cr cie c9 20 €36 ° 1OnF
50 47 iIO Iqo

W

7

[

THE FOLLOWING PINS ARE EARTHED IN

[

THE FOLLOWING PINS ARE CONNECTED

5V FEED TO ADDITION TO THOSE SHOWN: TO LOGICAL ' BY IKn RESISTORS:
1C PIN  1OnF DECOUPLER IC PN IOnF DECOUPLER 12 PINT €IS PNB ICI PINS 6.8 VIA R26
1 2] c2 [TRC 8 3 14 16 8 12 PINS ““"o}vm Ry
b 14 cn 2 14 €29 4 16 17 8 1.12
4 9 [k} 3 22 5 7 18 7 ICe PINS 34903 VIA R28
s 14 3 3 7 19 7 ICI8 PINS 348 VIA R29
I 4 24 5 16 30 7 7 20 7
7 14 37 b 16 1] 8 7 2 7 IC23 PINS 2,345,
8 i4 % 1716 fet.7) 9 12 2 7 SOl pPVIA R3O
q 5 C26 1B 14 a33 10 12 23 14
[« 5 c7 19 14 n 7

20 14 4 12 7

A 4 13 2

2 14

23 14

llo



COUNTER & MEMORY SECTION (ICS-ICI4)

(o]
1€9 74197 I3
HL75 8 4116
Daf2 S 2 on 6 Ri6
odl A s, 6 K2 5‘1"9_
7 on ¢ o o8 10 1 i
L b o
A oot LS el o] SKANLIQ
T N
I P doe N 2 Qc 4 o 9
H 4 C 3] 3 2 8 =
Qc R RIB R20
03 on 3 0 K9 iK2
1 3] Cl4
! 2 5 DiA MCi408L8 4
LOAD sl &
R B
4 i3 ; DI 50
_I 5
1 RV
D 4K7
y
A =
¢ =
SKA/!
L d ! 2 ¢
% : 1
€10 ¢ S RI9
LTS 3 M Va- 100
1 2 5
2 Sl on 5 & 0 5
A
i 4 o Ry =
]
I’.‘-7 Ilow < 9 L gxﬁ
L B o
A ot Ll
T R N =
¢ o - 20, i 2 oc  n o L
oq 35 R 7402
6 2 12 500 B
b ° NOTE: ICIt & ICI2
i il PINS 2,5.9,12 REPEATED
° FOR CLARITY.
LOAD Loan CLEAR) LOAD _RESET
4 T 13 2 3|j|j IJB
: L t 4
, 1% |
&
IC%e
4
tlA
L
c
c EMORISING MODE
; N MODE
RESET |
LINE E
— HIGH LEVEL
GATING PULSE
299
LINE A LINEC  ALINE D
—
5 .
1CI9
o SHIFY REGSTER |, R L A
3| Qs Qc Qo H 3
Qs Qc Qo E o jo. 3
4 ‘5 lb 10 :
12 t [ 5 s : 3
LL SHIFT REGISTER
YTPUTS ARE 1 |
UNE._ PINS 3~b,1l REPEATED
OR CLARITY
ca
1IN TUNE ) 740
» L DECOUPLED BY
3[ €35 1onF
3° DECOUPLED BY LINE F
C3b " 1OnF SKAf2 O IN TUNE
_____ €2 1IN LOCK

ﬁYUNEILOCK

-0

PRESET

J—

SKA/3

CONTROL  SECTION (ICI5-1C23)

+_ HICH LEVEL,
'CHANGE MODE' *

PULSE
I

=D

Ic23
7472

TO_LOCK LIGHT
& TUNABLE Ist F 3/4
RELAY A

BP1399 Issuet



1y -
1c8
T4llb b 3
RC . Vee
R,
7 s 2] 14 K2 SKAly
Vs f———— )——1 < FEEDBACK — 3/3
0 1
> L KA/,
9 9
2 8 =
RIS IR20
o 7 3K9 ]lu
¢ /21
ICl4
23 o DA MCI408L8 — _isv
R Suso Dl
£ Bzx79~ 150
s cav
| RV
D i
1]
A -
¢ T skl
L 4 ! ¢ o
: .
Ce
: i i,
0 2 5
RI7. ¥
(3] RY2
560
7 L
7402
OAD RESET

my

LINE G

QO IN TUNE

O IN LOCK-INITIAL MEMORISING MODE
3 I {N LOCK- CORRECTION MODE

TUNE
LOCK

JO_LOCK LIGHT
& TUNABLE Ist T 3/4
RELAY A

BP1399 Issue1



w |
AERIAL] emf

15K1 ]O"(uxodlw

35p

’_® #Cﬁ
d% T

NOTE 1]

‘I AERIAL
L IN

i

i
i
|

L

|
|
L

MUTING+ | MUTING — 3783 sensimviny
H2A
[ I I _ 10/1-4
e e
15K4  PART OF ANCILLARIES CONNECTOR
NOTES: 1 RECEIVER IS MUTED WHEN ALA IS ENERGISED. COAXIAL LEAD TO PINS &2 REVERSED WHEN RECEIVER IS TO OPERATE WITH RLA ENERGISED
2 OSCILLATOR PADDING CAPACITORS MAY CONSIST OF TWO OR MORE CAPACITORS IN PARALLEL HAVING DIFFERENT TEMPERATURE COEFFICIENTS
SEE COMPONENTS LIST FOR VALUES.
3 COMPONENTS ENCLOSED BYJ\ﬁNOT FITTED ON VERSIONS WHICH COVER THE FREQUENCY RANCES 1.6 MHz TO 30MHz
LINKS ARE THEN FITTED WHERE SHOWN
4 COMPONENTS ENCLOSED BY — - ——NOT FITTED ON VERSIONS WHICH HAVE ONLY ONE AERIAL ATTENUATOR.
LINK FITTED IN PLACE OF RLD AND RLE CONTACTS
5. FOR VALUES OF PADDING CAPACITORS AND DAMPING RESISTORS SEE COMPONENTS LIST
6 R64, R6S & R6b FITTED TO MODEL 1837/2 ONLY
7 AANCE SWITCH $1 SHOWN ON AANGE ¢
8 NO SHORTING PLATE CONNECTION ON RANCES 7 ¢ 8
9 VOLTAGES SHOWN ARE APPROXIMATE ONLY. FOR SPECIFIED PERFORMANCE

=

[
|
|

TRUATI RLS/1

Aoy
i ~2048
S —
R4
8

| R2
&1 | t8
M2 i 3
| 18
|
T — ]
!

RLC/

D18
BX1N4148

: <19
7-
| 35
—"—
T
2
7-
35
o
—Q
i
i
—e ! 0
F’ca ¢ ot
G- 47
{ 344p I[NOTE &
|
—Q" @
l
) RbY|
| 1C 47
L 4 3
t { Ln— A=
| af— |
| 1
B O ——
L et e e e e e e e e e e — -
h]

R8
100K

C3b [ |RIO
1 2

|

i
{

—
[ C38 R12

Z|
[¢]
=
m|
ol

=z
b

R15

T

R16

R17

1=

R19

R24

il i R26

[

;Ij
112 sensimviry

ONLY.

|
|
|
|
|
|
|
|
|
|
|
|

—
R40O
120
{NOTE S "9 I
T
Heat
;T} C84
1830p
I_
120
+
R42
C87
1560p
—
&1}
[ras 90
- 1290p
93
800p
'_
Cab
470p
C99
n8
l,_
c102
200p
L6 C1O03 73
® C106
140p
127 €107 72
1o
100p
i 1738
¢ 0 o MR
D15
o5 €82 lca} @@ BZX79
I 8 100 covt

. §

e —



- - - T T T - T - T T T T T T e e e T - — v = TUNABLE IF
—_—————— - = FC3 -1
cHt 7 .Ej1 12 A
[ROTE S c40 [ l 100ml - = 10/1-4
L [ o ol
” g . T T o
| SRS }
]m o c4t ca : | L 1
350 | g
c43 R29 !
/—EI—\ 4K7 | Sim o—t I
p
ﬁms e ;CM cas | N
7- !
| 35p : ‘i T T l| SO kHz
+ (13 y | 1 DO lwour
Ay
&p l C cn2 l I
R1b c47 48 1 o e
w2 I R30 I l V2
35? = 470K | , g
13t MIXER OUTPUT st Ui
] 1350 kHz | R6O/ Za A
L ! 1100 kHz RANGE &) /10K "
R17 3 ca9 cso | I % T T T e
Io: s Stc s e
» S0P Namvac u-svic  R® 120 | =
io(' . B50x: W—ii_z_k. - ROt H
l AN 50p Osvdc | | 15K
R1B L14 —csw - C52 {8u¢ \[ | el I
A ;;p ‘T— T = | @ 40 {ON POT |
| - - 1 7 BoarD)
ro— - i [ L I
t
S& 719 us noon cs5 cse | I i UINK {5 RANGE RECEIVERS]
| A T N AN AN ) L LR o )
r .y |
T —4 | \
) l :
' | | ¢ é q l
] ~ - -
| I e e — |- |
{ | |
I
TUNABLE IF
I { VARICAP)
| FINE TUN?
s |
|100kHz
-Q— (RANGE 6)

R4O
120
NOTE 3 -

45t |F GAIN
3n7
+13Vdc (NO SIGNAL} Fco g
e SI!O
4128
1017

DISPLAY
FC1 DECIMAL
POINT

-

R R o L|_'|' 1/C8

-1 .

i . @l T
| —— YT e
! H * R58 l
* J150_33
126 C103 735 : —l_- = l
7'C‘°" Clo8 mdCtOS 0 o
7- - : :
™ 1 - — |
Ly C1iO7 135 ! : |
,3;2)‘; -Lcm 3| i i
- 4 197 |
ad Sl ¥ 2w .
~ |
c1117 Sp I
{ :
| Db !
| 1544 | l :
i } i '
o1s ; | % 1
BZX79 *37 | ! i
ot l l
— I d —— !



|
I
|
|
|
1
I
l
|
l
|
|
|
|
|
l
|
|
|
|

[RERAL] Yt I

15K1 30% mlm

I{NOTE &

105vae

4 |3

T AERIAL
1 N

SD B

¢

=

=

s

3

&

2

2

]

2

=|

O

=
G2

Dt-8
8XIN4148

l%—l

o,

@ | @,

~
-

R37
€80 | {43k

I

AR —

13782 ensimviry 878131 sensiTvITY
H2ZA
1044

MUTING —

10 1
PART OF ANCILLARIES CONNECTOR

B -

NOTES: 1. AECEIVER 1S MUTED WHEN ALA IS ENERGISED. COAXIAL LEAD TO PINS 162 REVERSED WHEN RECEIVER IS TO OPERATE WITH RLA ENERGISED

2. OSCILLATOR PADDING CAPACITORS MAY CONSIST OF TWO OR MORE CAPACITORS
SEE COMPONENTS LIST FOR VALUES.

3 COMPONENTS ENCLOSED BY -—"\_— NOT FITTED ON VERSIONS WHICH COVER THE FREQUENCY RANGES 1.6 MHz

LINKS ARE THEN FITTED WHERE SHOWN

4 COMFONENTS ENCLOSED BY ——-— NOT FITTED ON VERSIONS WHICH HAVE ONLY ONE AERIAL ATTENUATOR.
LINK FITTED IN PLACE OF ALD AND RLE CONTACTS.
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