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SECTION ONE : INTRODUCTION

WARNING

Zéx Before connecting the unit to the power
supply, SECTION TWOC : INSTALLATION must be read
especially with regard to the instructions
concerning wiring of the mains connector.

Information about first aid in the case of electric
shock and about the 'Health and Safety at Work Act
197, (United Kingdom)' is ©bound at the rear in
Appendix A.

This book is organised in the following sections.

SECTION ONE : INTRODUCTION which includes safety
warnings, a general description of the unit, its
options and ancillaries and a data sunmnary.

SECTION TWO : INSTALLATION which details physical
dimensions and fittings and all external
connections. Setting-up procedures and fuse details
are also given.

SECTION THREE : OPERATION which describes all the
unit's controls and their wuse (signal reception,
BITE, channelised operation, scanning and sweeping).

GENERAL DESCRIPTION

The Eddystone 1650/9 is a digitally synthesised,
high performance, microprocessor controlled receiver
covering the range 10kHz to 29999.995kHz with 5Hz

resolution. Comprehensive remote and automatic
control facilities also allow <control using a
computer or a dedicated mimic <control panel

(Eddystone model 1775/9). Eddystone 1760 and 1761
Remote Interface Adaptors enable the receiver to be
controlled over RS232 or RS4R22 1links respectively
(TTL without R.I.A.s). Complete multi-address remote
control systems for up to sixteen receivers can be
formed with the addition of Eddystone 1771 and 1774
Multi-address Decoders and Controllers. A wide range
of 300 or 1200 Baud asynchronous compatible
toff~-the-shelf! modems, line drivers and
multiplexers etc. <can also be used in the remote
control system.

The 1650/9 can be supplied with various options. The
options fitted to a particular receiver are
indicated by the letters after '1650/9' on the rear
panel serial plate. A list of the options is given
in Table 1.1.
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Table 1.1
1650/9 Options

Suffix Option

/A With motor tuned, multi-range, RF
narrowband pre-selector

/S With external standard input
(internal link for 1 or 5MHz)

/i With NBFM reception facilities

/X With internal FSK demodulator

/P With panoramic display output

All options are available for any 1650/9
except /N and /K together.

A 1650/9A8N, for example, has the preselector
fitted, an external frequency standard input
and NBFM reception facilities.

/P receivers can drive the Eddystone 1161
Panoramic Display Unit. It should be noted
however that /P receivers have a slightly
different performance specification.

As well as comprehensive facilities for the
reception of AM, SS8B, CW, FSK and NBFM (/¥
receivers) signals, a 99 channel non-volatile memory
is provided for storage of all major receiver
settings. These memories can also be scanned as
required or used to store the end frequencies for
automatic sweep tuning. Audio muting, scan/sweep
halt and a carrier operated relay, all with an
adjustable threshold level, can be used in
conjunction with the scanning and sweeping
facilities to control the operation of the receiver
and ancillary equipment depending on the input
signal level. An extra non-volatile channel memory
is provided for direct entry of tuned frequency etc.
(the 'free tuning' channel).

Built-In-Test-Equipment (BITE) is provided to
monitor and test the signal path and synthesiser
circuitry. The information provided assists fault
finding to module level.
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1.2

Rear panel connections are provided for a wide range
of ancillary equipment. On all 1650/9 receivers, the
high level, 1400kHz I.F. output can be used to drive
the Eddystone 1529/2 or 1529/4 FSK demodulators.
Optional external standard input (/S) and panoramic
drive output (/P) are also available.

As well as the two way control 1ink, the remote
control connector provides a serial data output
which indicates the present tuned frequency of the
receiver. This can be used with ancillary equipment
such as R.F. preselectors and panoramic display
units which need to know that frequency. Finally,
this connector has a hold =scan/sweep input line
which can be used by external equipment to directly
control scanning or sweeping operations, and on /XK
receivers, it has the demodulated FSK data output
(RS232¢c).

Connections and power supply outputs are provided to
select one of up to four external items such as
antennas or R.F. preamplifiers. This information can
be stored in the channel memories so that antenna
switching etc. is done automatically when channels
are being scanned.

Audio 1line and high level outputs, carrier operated

relay, external muting, diversity AGC connections
etc. are provided on a separate connector.

DATA SUMMARY

Frequency coverage 10kHz to 29999.995kHz.

Tuning step Adjustable in range 10Hz to
99,99kHz (10Hz increments).
Automatic variable rate can
also be set with a minimun
step of 5Hz.

Reception modes AM mode for ARA, A3E.

3SB mode for H2A, H3E, R24,
R3E, J2A, J3E.

CW mode for ATA.

FM mode for F24, F3E (suffix
/N receivers).

FM mode for F1B, F1D (suffix
/XK receivers or any vreceiver
with an external 1529 FSK
demodulator).

The use of other external
demodulators will enable most
other signal modes to be

received.
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Bandwidths

Gain control

B.F.0. range

Antenna input

Antenna select

R.¥F. selectivity

Muting/COR

0.3kHz, 1kHz, LSB 2.4kHz, USB
2.4kHz, 3kHz, 8kHz, 16kHz.

Audio, slow or fast AGC or
manual gain using front panel
control. In all cases the
antenna attenuator provides up
to at least 40-50dB extra
manual gain control. A
diverstiy AGC link is provided
on the rear panel.

+/- 3.9kxHz in 100Hz steps (CW
mode only).

50 Ohm unbalanced, BNC
connector. Overload protection
is provided for continous
application of 30V or 50V enf
at input (internal link
option). Internal reed relay
controlled from associlated
transmitter interrupts antenna
feeder and grounds input
circuit during transmission
(control can be switch to
ground or a positive voltage).
I.F., and A.F,., desensitising 1is
also provided.

Maximum of four remotely
switched units (e.g. antennas)
can be selected from the front
ranel.

Wideband 10kHz to 30MHz filter
and, on suffix /A receivers, a
motor tuned, multi-range,
narrowband R.F. pre-selector.

Audio muting (and scan/sweep
halt) is derived from carrier
level on AM, SSB and CW,and
from noise or carrier level
(internal link option) on NBFM
(suffix /N receivers). Carrier
level mwmuting can be adjusted
from the front panel and also
controls the single pole
changeover ‘'carrier operated
relay!' on all modes including
NBFM (either 1link option).
Noise 1level muting on NBFM is
adjusted internally.
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Audio outputs

I.F.s

I.F. outputs

Display

Controls

Meter functions

BITE

1W maximum into 4 to 8 Ohnms
external loudspeaker.

150mW maximum into front panel
monitor loudspeaker.

20mW maximum into 600 Ohm
line.

10nW maximum into low/medium
impedance headphones.

46.205MHz first I.F.
1.4MHz second I.F.

High level (1.4MHz), 20mV
across 50 Ohms with signal in
AGC range.

Low level (46.205MHz, suffix
/P receivers), +10d4B above
input signal level.

Colour coded 1light emitting
diodes (LEDs). Eight digits
for frequency, two for channel
number.

Thirty~-four key sealed
membrane keyboard with
selectable sounder, main

control knob and three minor
control knobs.

CZ for FM +tuning (suffix /N
and /K receivers).

AF for rear panel line audio
output (calibrated 10mW into
600 Ohms).

RF for signal level with AGC
on (calibrated approximately O
to 50dBuV emf for zero to full
scale deflection). This reads
the position of the IF GAIN /
MUTE LEVEL control when AGC is
off.

COR for carrier operated relay
etc. threshold level when AGC
is on (again calibrated
approximately 0 to 504BuV
enf).

BITE provides continuous fault
monitoring and enables a wide
range of individual tests to
be made, thus assisting
fault-finding to module level.
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Stored

Scanning

Sweeping

Channels

A maximum of 99 channels can
be stored with frequency,
mode, bandwidth, AGGC, RF
sengitivity and remote antenna
selection.

An extra stored channel 1is
provided for direct entry of
these settings.

Channel contents can be
interrogated and changed
without interruption of the
signal received.

Battery back-up is provided to
prevent loss of information in
all 100 channels in the event
of a power failure.

Any number of the 99 stored
channels can be automatically
or manually scanned with a
dwell time on each channel of
between 0.1 and 9.9 seconds,
If mute is selected, the scan
will halt on channels with
signals above the set
threshold, and remain there
for a hang period of between O
and 9 seconds after the signal
ceases. Scanning can also be
halted or stepped on using the
rear panel hold scan/sweep
connection. At all times the
scan position can be altered
using the main control knob.

Automatic tuning using the
selected tuning step can be
performed using the

frequenciesgs stored in adjacent
channel memories as limits.
The receiver remains on each
step for the selected dwell

‘period. If a step of 5kHz or

greater and mute are selected,
the sweep will halt on steps
with signals above the set
threshold, and remain there
for a hang period of between 0
and 9 seconds after the signal
ceases. OSweeping can also be
halted or stepped on using the
rear panel hold scan/sweep
connection. At all times the
sweep position can be altered
using the main control knob.
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Remote control

Power supplies

Environmental

Height

Width

Depth

Weight

A1l major functions can Dbe
controlled using 300 or 1200
Baud asynchronous data at TTL
level (RS232c¢ or RS422a wusing
adaptors). Anadditional serial
data output wusing 2400 Baud
asynchronous data is provided
to indicate the present tuned
frequenecy of the receiver to
ancillary equipment.

100/150V and 200/260VAC
(40-60Hz single phase). AC
consumption apporoximately
60VA.

Operation from 19-32V DC
(negative ground) is

automatically selected in the
absence of an AC supply. DC
curent approximately 3.5A
maximum.

Operabional, -15 to +55 deg.C.
Storage, -40 to +70 deg.C.
Rel. humidity, 95% at 40
deg.C.

Bump/vibration, meets MPT1204
and CEPT requirements.

Rack mounting, 133mm (30).
Cabinet mounting, 164mm (inc.
feet).

Rack mounting, 483mm (19in).
Cabinet mounting, 502mm.

Rack mounting, 480mnm
(intrusion into rack).
Cabinet mounting, 528mm.

Rack mounting, approx. 19kg.
Cabinet mounting, approx.
23kg.
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SECTION TWO : INSTALLATION

WARNING

Zﬁx Before connecting to +the power supply, the sub-

sections 'EXTERNAL CONNECTIONS - 2.2.1 A.C. Mains
Input Connector and 2.3.2 Fuses' must be read.

PHYSICAL DIMENSIONS AND FITTING

2.1.1 Accessories Kit

A kit of accessories is supplied with the receiver.
The contents of the kit should be checked against
Table 2.1.

Table 2.1
Contents of Accessories Kit LP4656

Qty Description Part No.
1 Mains connector and lead  D4815P
1 4L Way shell (DC supply) 13123P

2 Sockets (DC supply) 13124P

1 25 Way Plug - 11153P

1 9 Way Plug 13125P

1 9 Way Socket 11973P

1 25 Way Cover 12877P

2 9 Way Cover 12875P

2 BNC Plugs 8012P

1 6.34 Fuse 12879P

1 3.154 Fuse 11967P

1 1A(T) Fuse 9816P

L* Cabinet feet (with Screws) 9817P

* Not supplied with rack mounting receivers.
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Table 2.2
Accessories Available to Order

- — -~ -~ " -~ - - ——— -~ — - —_ " - - - " - -

Cabinet ’ LP 4487
Anti-Vibration Mounting Kit 1547
Cabinet Loudspeaker Unit 1615

Headphones 1588

e = = = - = = = am = = e e T - S = A . S . ———— —

2.1.2 Rack Mounting

The receiver can be installed directly in 483mm (19
in) racking wusing four suitable screws. Plain
washers or plastic cup washers should be used
beneath the screwheads to prevent damage to the
paint finish. Fixing slots conform to the standard
spacing of 57mm (2.25 in). Overall dimensions of the
receiver are shown in Figure 2.1. Rack mounting
receivers may easily be converted to bench wmounting
and vice-versa. The accessories required are listed
in Table 2.1.

2.1.3 Bench Mounting

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 10 screws
provided. Dimensions of the receiver are shown in
Figure 2.1. Anti-Vibration Mountings are available
for Dbench mounting receivers, see Table 2.2. The
dimensions of the receiver and cabinet fitted with
anti-vibration mountings are shown in Figure 2.1A
and fitting is as follows:-

1) Remove the cabinet feet.

2) If access to the underside of +the mounting
surface (i.e. the ©bench or shelf) is available,
drill sixteen clearance holes on the centres shown
in Figure 2.2 to enable the anti-vibration mountings
to be Dbolted to +the surface. If access to the
underside is not available these holes must be
drilled and tapped to take suitable hexscrews.:

3) Fix the four anti-vibration mountings to the base

of the cabinet wusing M6 X 20 screws, ensure the
bases are correctly aligned.
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4) Secure the bases to the mounting surface.

Figure 2.1

Dimensions of Receiver in all mounting styles
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Figure 2.2
Drilling details for fixing Anti-Vibration Mountings

49 312-1mm

°© ©°  DETAIL OF GROUP DRILLINGS ° o
O | o o O
!
421-7mm
.- —— -
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2.2 EXTERNAL CONNECTIONS

All external connections are made at the rear of the
receiver with the exception of the headphone jack on
the front panel.

2.2.1 A.C. Mains Input Connector

The A.C. MAINS INPUT socket accepts a 40-60Hz mains
supply within the range specified using a standard
I.E.C. connector.

WARNING

Zﬁ& The A. C. mains supply MUST be completely
disconnected from the receiver whilst the rear panel
supply voltage selector is adjusted to suit the
local supply conditions.

If a moulded plug and lead is used, a connector to
suit 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

The following additional information is issued in
accordance with British Standard BS415 and concerns
mains supply connections for the U.X.

'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. '

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

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

4. If a 13A (BS1363) Fused Plug is wused for
connection to the supply output, the plug MUST be
protected by a 3A FUSE. 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.'!
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2.2.2 D.C. Supply Connector

The receiver may be powered from an external DC
supply of +19V to +31V dc (negative ground).
Connections are shown in Figure 2.3

An Earth Terminal is provided to allow the <chassis
of the receiver +to be bonded directly to adjacent
metalwork.

Figure 2.3
D.C. Supply connector

view into 4 way
male connector

D.C. Supply Connector

—— . ———— " —_ - - — -~ ——— " —— W o — - ——— - - —— - ———

Pin Description

A Ground (OV).
B +19V to +32V.

C Not Used.

D Not Used.

Connector 4Way PLUG Ref. (1) PL2
—~000—~-

2.2.3 Ancillaries Connector

The pin connections and fundamental characteristics
are given in Figure 2.4.
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Figure 2.4
ANCILLARIES Connector

14 25

ONONONONONORONONONONONG,
ONONONONONONONONONCNONONC

1 13

view into 25 way
female connector

ANCILLARIES Connector

——— - - ——— S ——— . - — > - — —— > — = — A R —D WD WWe WA W T - —

Pin Description
1 AF 0/P (8 ohms).
2 - External reset input (Active LOW).
3 Sidetone input - 2VRMS input to give 200mW AF
output ( >10k input resistance).
4 Diversity AGC - May be paralled with a number
of receivers.
5 15V dc output at 50mA for external
equipment.
6 600R line 0/P )
Jpreset at 10dBnm
7 600R line 0/P CT )by front panel
Jeontrol (11)RV2.
8 600R line 0/P )
9 RF Mute (ground to mute). Pulled down 'R' to
mute from +15V through 10k.
10 RF Mute Y+12V to +30V
Jmaximum to mute
11 IF Mute Jor desense.
12 AF Mute (ground to mute internal speaker).
Pulled down 'R' to mute from +15V through
10k.
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Figure 2.4 (continued)

13 Mute indicator. (Open collector transistor
output, 50mA maximum current, 30V maximum
voltage, transistor 'on' when signal not
present).

14 Earth for 1 (unmuted).

15 Earth for 1 (muted via headphone jack on
front panel).

16 Earth for 3.

17 Earth for 4.

18 Earth for 5.

19 Earth for 6.

20 Earth for 7.

21 Earth for 8.

22 Barth for 9 or 10.

23 Carrier operated relay pole.

24 Carrier operated relay contact -
Signal present.

25 Carrier operated relay contact -
Signal absent.
Connector 25Way 'D' SOCKET Ref. (1) SK4
-=000~~

2.2.4 Remote Control Connections

Connections to the REMOTE connector are detailed in
Figure 2.5. The 5V CMOS/TTL level serial data inputs
and outputs (and frequency data output if necessary)
can be converted to KS232C (V24/V28) 1levels or
RS422A (V11) 1levels wusing a 1760 or 1761 Remote
Interface Adaptor (R.I.A.) respectively. The
interconnections required are shown in the 1760/1761
manuals.
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Figure 2.5
REMOTE Connector

1 5

O00O0O0
00O

6 S

view into 9 way
male connector

REMOTE Connector

—————— - - -

O U A R W SR S G S ——————————— e e

FSK Data Output RS232C on suffix /K receivers.

Serial Frequency Data Output at 5V CMOS/TTL
level (will drive up to 15 LS TTL loads or
equivalent). 2400 Baud asynchronous data, 1
start bit and 2 stop bits (including parity).
Data always indicates frequency to which
receiver is tuned and thus can be used to
control ancillary equipment also requiring
this information. i.e. External Preselector
and Panoramic Display. The complete frequency
output is totally updated at least each second
at a resolution of 100Hz. The contents of each
data byte indicates the resolution of the
digit and it's value in BCD form. An even
parity bit is supplied for error checking,

see Table 2.3.

Hold scan/sweep input. Pull to ground through
less than 10k to halt the scan/sweep process.
Internally pulled up to 5V via 10k. Do not
exceed 5V on this input under any
circumstances.

Serial Data Output at 5V CMOS/TTL level (will
drive up to 15 LS TTL loads or equivalent).
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Figure 2.5 (continued)

5 Serial Data Input. 5V CMOS input internally
pulled up to 5V via 10k. If driven by TTL use
additional 2k7 pull up to 5V on TTL driver. Do
not exceed 5V on this input under any
circumstances.

6 Analogue ground for pin 7.

7 Analogue Meter output corresponding to front
panel METER reading and giving approximately
1V output at minimum deflection and 3.5V at
maximum. Output impedance approximately 1k

to 5k.

8 15V dc output at 50mA maximum for external
equipment such as 1760/1 Remote Interface
Adaptor.

9 Digital ground for pins 1 to 5 and 8.

N.B. All connections must be adequately screened.

Connector 9Way 'D' PLUG Ref. (1) PL1
--000--

Table 2.3
Serial Frequency Data Output

Note DO is sent first

- — it - —— - ——— - ——— - — - —— " —— > - — - —— - —— - ——— — "

D7 D6 D5 Digit D4 D3 D2 D1 DO

0 0 0 10MHz Setting of digit 0dd Parity
0 0 1 1MHZ specified by D5 to bit

0 1 0 100kHz D7. Range is 0-9

0 1 1 10kHz except for 10MHz

1 0 0 1kHz which is 0-2

1 0 1 100Hz

—— - — — - —— - - — - - - —— - ——— -~ — " " - —— - —— — " — " - ——— < —— ——
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2.2.5 Antenna Switch

A possible choice of up to four (0-3) external aerials
may be selected with the Antenna Switch operated from the
receiver front panel, see Section 3.2.8. An External
Antenna Selector may be powered and driven from the
receiver via 1SK3, see Figure 2.6.

Figure 2.6
ANTENNA SWITCH CONNECTOR

6 9
0000

0O00O0O0

1 5

view into 9 way
female connector

ANTENNA SWITCH Connector

o - —— — - ————— > V- ——————— ~ — —— - —— ™ - — ay —— ———— " s — — W —

Pin Description

1 Select Antenna O (active HIGH). Output drives
2TTL or 8LSTTL loads.

2 Select Antenna 2 (active HIGH). Output drives
2TTL or 8LSTTL loads.

3 Ground.

4 +12V at 300mA peak for antenna switch motor.

5 Ground for 4.

6 Select Antenna 1 (active HIGH). Output drives
2TTL or BLSTTL loads.

7 Select Antenna 3 (active HIGH). Output drives
2TTL or 8LSTTL loads.

8 +5V at 50mA for antenna switch logic supply.

9 Ground for 8.
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Connector 9Way 'D' SOCKET Ref. (1) SK3

--000--

2.2.6 Aerial Input Connector

Aerial input connection is by 50 ohm BNC socket (1SK1).

2.2.7 IF Output (High Level)

IF output connection is by 50 ohm BNC connector (1SKé6).
IF output is 20mV/50 ohms pd under full AGC conditions.

2.2.8 IF OQutput (Low Level) (Suffix /P receivers)

IF output connection is by 50 ohm BNC connector (1SK2).
IF output is +10dB above signal input level.

2.2.9 External Standard Input (Suffix /S receivers)

External Standard Input connection is by 50 ohm BNC
connector (1SK5). An input level of greater than 500mV pp
pd at either 1MHz or 5MHz will lock the receiver to the
external standard. In order to lock to 1MHz link pins 5
and 6 on the External Standard Board ref 17. In order to
lock to 5MHz open circuit pins 5 and 6 on the External
Standard Board ref 17. The External Standard Board is
located as part of the Synthesiser Board ref 8. The front
panel LED 'External Standard' shows that the correct
input level only is present on 1SK5. Receiver 'Out of
Lock' is shown by the BITE LED flashing when not in BITE
Mode - see Section 3.3.1.

2.3 SETTING UP PROCEDURES

2.3.1 A.C. Supply

WARNING

Zﬁ& The A. C. mains supply MUST be completely
disconnected from the receiver whilst +the mains
voltage selector, located on the back panel, is
adjusted for the local supply.

2.3.2 Fuses

A.C. FUSE (1)FS1 : 1A(T) anti-surge 20mm cartridge
fuse in series with the LINE input.

D.C. FUSES (1)FS2, (1)FS3 : 3A 20mm cartridge fuse
in series with the mains transformer secondary.

D.C. FUSE (1)FS4 : 6.3A 20mm cartridge fuse in
series with the external +ve DC supply input.
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A1l fuses are accessible on the rear panel.

2.3.3 Preset Option Selector

An internally fitted dual-in-line (DIL) switch
selects certain remote control options, whether the
serial frequency data output is enabled and whether
the keyboard sounder is enabled.

The switch is positioned at the top left hand behind
the receiver front panel. To access, remove the
receiver from it's cabinet or rack and remove the
top dust cover (if fitted). The switch is shown in
Figure 2.7. The individual switches are set as
required and are read by the microcomputer during
Power-On-Reset and the selected options stored. Thus
every time a switch is set to a new option, the
receiver mnust be reset by interrupting the power
supply or by applying a low to the external Reset
line (pin 2 of the rear panel ANCILLARIES
connector).

Figure 2.7
PRESET OPTION SELECTOR SWITCH

e
SELECTOR
SWITCH MICROCOMPUTER
LEVER ' HHHHHH -I-“
123456
OFF
r { PANEL

TOP LEFT HAND CORNER

OF FRONT PANEL
( UNDERNEATH TOP DUST COVER)

view onto top left hand corner of front panel
(underneath top dust cover)
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1 ON position enables keyboard sounder.

2 ON position for 250mS byte timeout.
OFF position for 2Sec byte timeout.

3 ON position for 1200 Baud remote conirol.
OFF position for 300 Baud remote control.

4 ON position for Local priority remote
control.
OFF position for Remote priority remote
control.

5 ON position enables 2400 Bgud serial

frequency data output.
OFF position - no output.

6 ON position to enable WIDEBAND switch
operation.
OFF position to disable WIDEBAND switch
operation.

The selected options can be monitored wusing BITE
test number 98. The number of each switch set at ON
is displayed.

2.3.4 Aerial Voltage Overload Protection

A choice of aerial protection techniques is
available depending upon the state of link pins 1
and 2 on the RF/1st IF board ref 7 as follows :-

1) Link pins 1 and 2 disconnected : Aerial
protection afforded by shunt diodes and a gas surge
arrester. The shunt diodes provide continuous

protection for an input signal of 30V rams enf /
50ohms. High voltages are protected against Dby the
90V gas surge arrester.

2) Link pins 1 and 2 connected : Aerial protection
afforded by 1) and a voltage level detector switch
which disconnects the aerial input and short
cirecuits the receiver input. This system operates
when the aerial input voltage is of the order of 1V
- 2V rms enf / 50ohms with 6dB of hysteresis -
providing protection of 50V rms emf / 50chms. The
protection switch operates between 25mS ~ 50mS after
signal onset.
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SECTION THREE : OPERATION

This section starts with a description of each front
panel control. A quick reference guide is given in
Table 3.1. Signal Reception, BITE (Built- In- Test
-Equipment), Channelised Operation, Scanning and
Sweeping are then detailed separately. Each of these
separate sections should be read and understood
before proceeding to the next. Note however, that
basic use of the receiver does not require all of
them to be studied. A number of examples are given
to show typical useage.

CONTROLS

A front view of the receiver, showing all the
controls, 1is given on BP2092 bound at the rear of
the manual. Certain controls have different uses
depending on the current receiver operating mode. If
a control has no function in the current mode, then
a distinctive warble tone is sounded if the keyboard
sounder is enabled. This and various other options
are detailed in Section 2.3.3.

3.1.1 Receiver Operating Mode Keys

These keys are grouped with the numerical entry keys
on the left-hand side of the main control knob and
have red LED indicators. They control the mode of
operation of the receiver control system (as opposed
to the mode of signal reception and demodulation).
The operating mode selected also affects the action
of the other front panel controils.

RECALL This mode initially copies the contents of
the channel memory being received into the

free tuning channel 00. The receiver is
tuned to this channel and the channel data
controls are enabled to allow the received
frequency, selectivity etc. to be
adjusted. Selection of this mode
immediately allows the 1650 to be used as
a conventional free-tuning receiver,
starting from the actual frequency etc.
being received (no matter what previous
operating mode was in use). RECALL nmode
should therefore ©be selected if simple
control without all the other operating
facilities is required or if instant
display and control of a received signal
is required.
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CHANNEL

RECEIVE

TUNE

When in this mode, the contents of the
channel memories can be interrogated
(without ©breaking into the signal being
received). The number of the channel to be
viewed can be entered using the numerical
keys and can be incremented or decremented
using the main control knob. The CHANNEL
'decimal points! will flash if the channel
being displayed is not the channel Dbeing
received. Note that CHANNEL mode should be
selected Dbefore other channel operations
to ensure that channel contents are viewed
before they are used or modified (this has
to be done before STORE or START CHANNEL).
The first channel displayed when selecting
CHANNEL mode directly after RECALL or TUNE
mode, will be the channel +to which the
receiver was originally +tuned, or which
was being displayed, respectively. When in
CHANNEL mode, the signal reception
settings (frequency ete.) cannot Dbe
directly altered by the channel data keys.

Tunes the receiver to the channel selected
in CHANNEL mode. The signal reception
settings will remain as initially
displayed and cannot be altered by the
channel data keys. CHANNEL and TUNE modes
can then be used to interrogate, 1load or
modify memories (apart from the selected
RECEIVE channel memory) without ©breaking
into the signal being received. This node
is generally used to tune the receiver,
for long periods, to specific frequencies,
signals etc. which require no further
receiver adjustment.

This mode initially copies the contents of
the channel memory ©being displayed into
the free tuning channel 00. The channel
data controls are enabled to allow the
contents to Dbe altered so that new
settings can be loaded Dback 1into the
original, or a different memory, using
CHANNEL and STORE modes. The settings do
not have to be altered whilst in channel
00 thus allowing a memories contents to be
duplicated in another memory. This mode is
used to load or alter channel memories
whilst the receiver stays tuned to +the
channel selected in RECEIVE mode (without
breaking into the received signal as long
as 1ts channel contents are not altered).
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STORE

DWELL

SCAN
CHANNEL

SCAN

This copies the contents of +the free
tuning channel 00 into the memory selected
in CHANNEL mode. CHANNEL mode must be
selected before STORE is wused. The
operating mode will automatically return
to CHANNEL after the store operation is
completed. STORE is wused to copy the
receivers actual signal reception settings
into a chosen memory or to transfer new or
modified settings, entered during TUNE
mode, to a chosen memory. Note that the
contents of channel memories 01 to 99 can
only be altered by use of the STORE mode
(ie. are not free-tuning). Note also, that
if a channel memory, which is set to be
scanned, 1s used as the origin for data in
channel 00, use of STORE will also put the
channel to which the data is +then moved,
into the scan sequence.

In this mode, the FREQUENCY kHz display
indicates the scan/sweep dwell period
(left-hand side of display, 0.0 to 9.9
secs.) and the scan/sweep hang period
(right-hand side, O to 9 secs.) Dwell and
hang times are entered together using the
numerical keys. Turning the main control
knob steps through the channel numbers of
those channels set to be scanned (the SCAN
CHANNEL LED will flash as well). If no
channels are set to be scanned, and the
keyboard sounder is enabled, the 'invalid'
tone will sound. In this wmode channels can
be removed from the scan sequence by
pressing SCAN CHANNEL whilst they are
being displayed (the SCAN CHANNEL LED will
stop flashing to indicate that they have
been removed).

Use of this key whilst in CHANNEL  mode
toggles the displayed channel in or out of
the scan sequence. The assoclated LED will
flash to 1indicate when the displayed
channel 1s in the scan sequence. In DWELL
mode 1t is used to remove channels from
the scan sequence. Note the free tuning
channel 00 cannot be in the scan sequence.

In this mode the receiver continually
scans the selected channel memories in
order of channel number, staying on each
channel for the selected dwell period (as
long as at least two channels are set to
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START
CHANNEL

RATE

SWEEP

be scanned). If MUTE is also selected, and
a signal above the mute threshold is
detected, the receiver will stay on ‘that
channel and remain there for the selected
hang period after the signal ceases. Note
that the receiver can be made to stay on a
particular channel by selecting RECEIVE
mode or can be made to operate as a free
tuning receiver, starting on a particular
channels settings, by selecting RECALL
mode. The scan sequence can be
simultaneously controlled using the front
panel main control knob (channel data
settings cannot be directly adjusted
whilst scanning). If a dwell of 0.0 has
been selected, the knob has sole control
of +the scan sequence and thus provides
'tuning by channel!'.

Use of this key whilst in CHANNEL mode
selects the displayed channel +to be the
start channel for +the fregquency sweep
sequence. The associated LED <flashes +to
indicate that the displayed channel is the
selected start channel. There can only be
one start channel selected at any time,
therefore when a new one is selected, it
replaces the original one. Note the free
tuning channel OO0 cannot be the sweep
start channel.

In this mode, +the FREQUENCY kHz display
shows the selected step (00.00 +to
99.99kHz) for both main control knob
tuning and automatic sweep tuning. A new
rate can be entered wusing the numerical
keys. Note that 00.00 kHz indicates
automatic variable rate for knob tuning
and is invalid for automatic sweep tuning.
The channel display indicates the selected
sweep start channel.

In this mode the receiver continually
sweeps or tunes between the frequency
stored in the selected start channel and
that stored in the next highest numbered
channel (for example 45 and 46). Other
signal reception settings remain as stored
in the lower numbered channel. The sweep
can be in ascending or descending
frequency and proceeds in the step set in
RATE mode (note 00.00 kxHz invalid). The
receiver remains on each step <for the
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selected dwell period. If the step is 5KHz
or greater, and MUTE 1is selected, the
receiver will halt on a step which
contains a signal above the threshoid and
remain there for the selected hang period
after the signal ceases. The sweep
sequence can be simultaneously controlled
using the main control knob (channel data
settings cannot Dbe directly adjusted
whilst sweeping). If a dwell of 0.0 has
been selected, the knob has sole control
of the sweep sequence and thus provides
tuning between defined limits.

BITE When in this mode, the full BITE
facilities are available. The required

BITE test number (00 to 99) can be entered
using the numeric keys and can be
incremented or decremented using the main
control knob. The FREQUENCY kHz display
shows the selected BITE number (left-hand
side) and the result of the test (PASS or
FAIL on the right-hand side). Unused tests
are shown as SPARE. Test 98 indicates the

internal option settings (see section
2.3.3), test 99 displays the version of
software used in the receiver (as
Operating System X.X). Allow adequate time
for tests to settle, -especially when
testing the narrowband pre-selector

(suffix /A receivers, tests 57-81 inc.).
When the receiver is not in BITE mode, the
BITE LED will flash if the BITE <circuitry
detects a potential fault at the point at
which the receiver is currently operating.
Intermittent flashes of the LED when the
receiver 1s being rapidly tuned can occur
and do not necesgsarily indicate a fault.

3.1.2 Numerical Keys

These keys are grouped with the receiver operating
mode keys to the left of the main control knob.
Numerical information is displayed in the CHANNEL
and FREQUENCY kHz displays, the 1later also being
used to display other information apart from
frequency, depending on the current receiver
operating mode.

O0)]to]| 9 | These are used to enter numerical data,

the content of which depends on the
receiver operating mode. The tuned
frequency 1s entered in RECALL or TUNE
nodes. The channel number in CHANNEL mode.
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The dwell and hang times in DWELL mode.
The +tuning rate in RATE mode and the BITE
test number in BITE mode.

3.1.3 Main (Central) Control Knob

This is used to increment or decrement
data depending on the receiver operating
mode and the state of the BFO and
AUXILLARY ANTENNA keys. In RECALL or TUNE
modes the knob <controls the frequency,
unless BFO or AUXILLARY ANTENNA is
selected. Then the knob selects the BFO
offset or the required auxilliary antenna
respectively. When wused to control the
frequency, the knob <can be used to
1£fi1l-in' trailing zeros of a numerical
key frequency entry, this also enabling an
incorrect entry to be quickly finished so
that it can be restarted. In CHANNEL mode
the knob alters the displayed channel
number. In DWELL mode it shows the numbers
of channels which have Dbeen set to be
scanned. In SCAN or SWEEP modes it alters
the scan or sweep position and in BITE
mode it steps through the BITE tests.

3.1.4 Channel Data Keys

These are grouped just below the CHANNEL and
FREQUENCY kHz display, the associated LEDS being
orange/red. These keys, along with the numeric keys
and the main control knob are used to directly alter
the contents of the free tuning channel 00 in RECALL
and TUNE modes only, all such settings being
capable of ©being independently stored in channel
memories 01 to 99 using STORE mode. Note that on all
modes but RECALL and TUNE, the channel data keys are
invalid and the settings described cannot be altered
at will.

MODE This key steps through the signal
demodulation settings AM, S8SB, CW, or FM.
AM provides envelope detection, SSB

provides product demodulation with a fixed
detector injection frequency, CW provides
product demodulation with variable
injection from +the BFO and also switches
in an audio peaking filter centralised at
about 1kHz. FM also provides this last
choice but without the audio filter (for
FSK demodulation) wunless the receiver is
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fitted with an NBFM demodulator (suffix /N
receivers) in which case, that demodulator
is selected.

RF SENS This key steps through the RF signal input
attenuator settings of MAX (no
attenuation), -10dB, -20dB and MIN (an
unspecified attenuation level of at least

40-504B).
AGC This key steps through the AGC choices of
audio AGC, conventional AGC with slow or

fast decay and AGC off (manual IF gain).
In the last case, the IF GAIN/MUTE LEVEL
control sets the receiver gain level (this
being indicated Dby the front panel meter
in the RF setting). Otherwise, when AGC is
on, this level control determines the
signal threshold level used by the nute,
scan or sweep halt and carrier operated
relay functions (the set level is
indicated by the front panel meter in the
COR setting). Note that the audio mute and
scan/sweep halt +threshold 1level on NBFM
only (suffix /N receivers), can be noise
determined if required, by setting
internal links. The level in this case 1is
set internally.

I.F. This key steps through the available IF
BANDWIDTH | selectivity settings of ©between 0.3 and
kHz 16kHz. Note that this key also determines

whether USB or LSB demodulation is

provided in SSB mode.

3.145 Miscellaneous Controls and Displays

The remaining controls and displays can generally be
used 1in any receiver control mode although in some
they may not provide a wuseful action. They are
subdivided into three groups. The main group is on
the immediate right-hand side of +the main control
knob, the associated LEDs being green. The second
group consists of rotary controls Dbeneath the
loudspeaker. The final group is immediately to the
right of the FREQUENCY kHz display, the associated
LEDs being yellow.

METER This key steps +through the front panel
meter indication - settings. CZ
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BFO

WIDEBAND

LOUD
SPEAKER

REMOTE

(centre-zero) is only used for tuning
purposes if the NBFM option is fitted
(suffix /N receivers) or if the internal
FSK demodulator is fitted (suffix /K
receivers). AF is used +to indicate the
audio line output power level (calibrated
at 10mW into 600 Ohm). RF indicates the
received signal level (approximately O0dBuV
to +50dBuV emf input signal corresponds to
zero to full meter deflection), unless AGC
off 1s selected, 1in which case it
indicates the setting of theIF GAIN/MUTE
LEVEL control. COR indicates the setting
of this 1level control and thus indicates
the threshold level for the mute, carrier
operated relay etc., when one of the AGC
on positions is selected. The calibration
of the meter in RF and COR is the same and
thus the COR or threshold level should be
set so that the meter reading set on COR
is the same as the meter reading obtained
on RF by signals just at the required
threshold level.

This determines 1f the main control knob
is to be used to set the BFO offset (0.0
to + or - 3.9 kHz). This mode can be
exited by pressing BFO again (frequency
display) or by selecting AUXILLARY
ANTENNA.

This is wused to Dbypass the narrowband
preselector when fitted (suffix /A
receivers). When the preselector is not
fitted, +the internal option switch should
be used to disable this key and show
wideband permanently on (see section

2.3.3)
This key switches on or off +the front

panel monitor loudspeaker.

This key 1is wused to disable the rest of
the front panel keyboard when local

priority remote control is internally
selected. The key is invalid when remote
priority remote control is internally
selected. In this later case the
assocliated LED indicates that the remote
controller has enabled local control
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EXTERNAL
DC SUPPLY

O

MUTE

AUXILLARY
ANTENNA

EXTERNAL
STANDARD

O

ON/STBY

OVEN

SIGNAL

J

inputs (LED off) or has 'locked! them out
(LED on). Note that whenever +the REMOTE
LED 1is on, the remote controller has
control of the manual IF gain or m@mute
threshold level. See section 2.3.3 for
more information.

This is an indicator only that shows when
an external DC supply has automatically
taken over when no suitable mains supply
is present.

This key enables the audio muting circuit
and the scan/sweep halt threshold detector
(when wusing 5kHz steps or greater on
sweep). Note +that +the carrier operated
relay operates independently of this key.

This determines if the main control knob
is to Dbe used to select the auxillary
antenna (0 to 3). This mode can be exited
by pressing AUXILLARY ANTENNA again
(frequency display) or by selecting BFO.

This is an indicator only which shows when
an external frequency standard input of
adequate level is present (suffix /S
receivers) . If not in BITE mode the BITE
LED will then flash if the receiver 1is not
locked to the external standard.

This key is wused to disable the rest of
the receiver keyboard and switch off +the
whole display apart from the associated
OVEN LED.

This LED indicates that power is applied.

Note however that its Dbrightness 1is
controlled by the DISPLAY INTENSITY
control and it may be dimmed %o

extinction.

This LED indicates that a signal is
present above the set threshold level.
Note that on NBFM (suffix /N receivers)
when noise threshold is internally
selected, it indicates a signal is present
above the noise threshold.
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PHONES

©

This knob controls the level of IF gain
when AGC off is selected (displayed with
the meter set to RF). When audio, slow or
fast AGC is selected this knob sets the
COR, audio mute and scan/sweep halt
threshold levels (displayed with the meter
set to COR). Note that when noise derived
mute has been selected internally for NBFM
(suffix /N receivers), this control has no
effect on the NBFM audio mute and
scan/sweep hold threshold. It does however
still set the NBFM carrier operated relay
threshold.

This knob sets the output level of +the
front panel monitor loudspeaker. It also
sets the output 1level from +the front
panelPHONES jack and from the rear panel
high level audio output connector.

This preset control sets the output level
from the rear panel audio 1line output
connector. Thig 1level 1is displayed with
the meter set to AF.

This knob sets the intensity of the whole
front panel display. Note that the display
may be dimmed +to extinction, thus in
general use, care should be taken that
this control is not left fully
anti-clockwise.

This is a standard nmono audio connector
jack for headphones ete. Alternative rear
panel high level audio output connections
allow optional muting of that output when
a jackplug 1is 1inserted into thePHONES

connector. The front panel monitor
loudspeaker remains unmuted and, if
necessary, can be switched off separately
from the keyboard.
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Table 3.1
Receiver Operating Modes

CONTROL DISPLAY MAIN | NUMERICAL | CHANNEL | BASIC OPERATION
MODE KNOB KEYS DATA KEYS
RECALL Conventional § Changes Load Enter Receiver operates
Receiver Frequency § Frequency § Channel } conventionally
Display or BFO Only Data starting at channel
being received
TUNE Conventional § Changes Load Enter ditto—but starting
Receiver Frequency § Frequency } Channel j at channel
Display or BFO Only Data being displayed
STORE Temp. Mode | Invalid | Invalid Invalid | Data copied from
Only free iuning channel
00 into channel
displayed
RECEIVE Conventional § Invalid § Invalid Invalid § Receive on channel
Receiver displayed (data
Display entry inhibited)
CHANNEL Conventional 1 Alters Enter Invalid §Channel selected
Receiver Channel § Channel for "TUNE', RECEIVE',
Disol Number | Number "SCAN CHAN', START
ey TRReT CHAN'or 'STORE" modes
SCAN Temp. Mode } Invalid | Invalid Invalid { Chennel displayed
CHANNEL Only- toggled in or out
of scan sequence
DWELL Dwell, Hang | Displays § Enter Dwell/ | Invalid | Display / entry
and Scan Scan Hang Periods of scan / sweep
Channels Chan. Nos § (Secs) parameters
SCAN Conventional | Alters |} Invalid Invalid | Scans each channel
Receiver Scan in scan sequence
Display Position staying on each
for 'DWELL'
START Temp. Mode } Invalid { Invalid Invalid [ Channel displayed
CHANNEL Only ' set as sweep
start channel
RATE Dwell, Hang | Invalid | Enter Tuning § Invalid | Display / entry of
and Scan Rate (kiz) tuning rate / sweep
Chanrels : start channel
SWEEP Conventional | Alters |Invalid Invalid § Sweeps from
Receiver Sweep frequency in 'START
Display Position to that in
next channel
BITE Bite Test No. } Alters Enter Bite }JInvalid §BITE tests
and Report Bite Test | Test performed
Number Number
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3-2

SIGNAL RECEPTION

A\

3:2.1 Switching On

Ensure that the rear panel voltage selector is set

for +the local mains power supply, turn the <DISPLAY
INTENSITY> control fully clockwise and apply mains
power.

All display LEDs (except for the meter) will briefly
illuminate and +then rESEt will be displayed. rESEt
indicates power-on-reset and is accompanied by three
tones from the keyboard sounder. Finally the display
will clear to one of the control mode formats.

If only the OVEN LED and possibly the meter LEDs are

on, the receiver is in standby. In this case press
<ON/ST BY> to wuse the receiver. In standby, the
receiver display (apart from the OVEN and meter
LEDs) is turned off and the main outputs are muted.
However, the oven controlling the internal frequency
standard temperature is left on. When +the receiver
is initially in wuse, standby can be selected by
pressing <ON/ ST BY>.

If the REMOTE LED is on, and the receiver is not in
a remote conirol system, press <REMOTE> to obtain
local control. If +this or any other keyboard
operation 1is not possible, the receiver may be
internally set for remote control priority. This
will be shown by pressing <BITE>, <K9>, <8>. The
number 4 should be displayed (local priority
selected). If it is not, it can be set internally,
see section 2.3.3.

If the BITE LED flashes, it may indicate a potential
fault at the current receiver settings. However at
switch-on, at certain tuned freguencies, the LED may
flash for one or +two minutes as the internal
standard warms up to its operating temerature. On
suffix /S receivers, the BITE LED will also flash if
an external frequency standard is selected which is
of correct level but to which the receiver will not
lock. The EXTERNAL STANDARD LED will be on to
indicate that the level is correct. If it is, press
{BITE>, <0>, <K4> to determine if it is locked
(should display PASS). Note that the external
standard cannot be selected at will from the front
panel. Other BITE warnings should be investigated
using the BITE procedure, see section 3.3.

If use of the front panel monitor loudspeaker is
required, ensure that the LOUDSPEAKER LED is on. If
it is not, press KLOUDSPEAKER>. If headphones or an
external loudspeaker is being used, the front panel
loudspeaker should normally be switched off. If the
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rear panel audio line output is Dbeing wused, press
<{METER> repeatedly to select AF and display the
output level (calibrated at 10mW into 600 Ohm).

If an internal narrowband pre-selector 1s fitted
(suffix /A receivers), press <WIDEBAND> to select
the preselector (LED off) or bypass the preselector
(LED on) as required.

If the MUTE LED is on, press <MUTE> to prevent loss
of audio whilst performing initial tuning.

Note that if the EXTERNAL DC LED is on, it indicates
that the receiver has automatically switched to a DC
power supply, the mains oower supply being
insufficient or absent. This is an indicator only,
the source of power cannot be selected at will at
the front panel.

it use of the equipment as a conventional
free-tuning receiver 1s required, and the RECALL LED
is not on, press <RECALL>. Use involving the stored
channels is described in sections 3.4, 3.5 and 3.6.

3.2.2 Setting the Tuned Frequency

This can only be done directly from the front panel
into the free tuning channel 00 with RECALL or TUNE
mode selected.

If +the BFO LED is on, press <BF0O> to obtain the
tuned frequency display. Similarly, if the AUXILLARY
ANTENNA LED is on, press <AUXILLARY ANTENNA>.

The FREQUENCY kHz display will show the tuned
frequency. A blank display will indicate that a
valid frequency is not loaded. Use of +the numeric
keys then enters the fregquency, always starting with
the most significant digit, 10MHz. For frequencies
lower than 10MHz, all the 1leading zeros must be
entered dinto the display, digits remaining to be
entered shown as bars, except for the 1Hz digit
(always O during a numeric key entry). The bars are
gradually replaced by the numbers entered.

If the keyboard sounder is enabled, a longer tone
sounds as the last (10Hz) digit is entered. Turning
the main control knob fills in +trailing =zeros or
thus helps to gquickly restart an incorrect entry.
The 10MHz digit 1is limited to a maximum of 2
(allowing entry of frequencies up to 29999.990 kHz).
The lowest frequency which <can be entered is
10.000kHz. Entry of frequencies below that , for
example, all Os, clears the display.
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Example 3.1
To Tune to 143.780kHz

Press <0>, <0>, <1>, <4>, 3>, <7>, <8>.
The 1last, 1Hz, digit is automatically entered

as zero when the first , 10MHz, digit 1is
entered.

Example 3.2
To Tune to 21000.560 kHz

Press <2>, <1>, <0>, <0>, <0>, <5>, <6>.

Example 3.3
To Tune to 25000.000kHz

Press <2>, <5> and turm the main control knob
slightly.

This enables rapid entry of any frequency with
a large number of trailing zeros.

When a frequency is displayed in RECALL or TUNE
modes, 1t can be adjusted using the main control
knob. The rate of tuning is set as follows.

Press <RATE>. The frequency display is replaced by
the tuning step which 1is in the range 00.00 to
99.99kHz (10Hz increments). This step can be altered
using the numeric keys, with the digits entering the
display from the left. In general it is Dbest +to
enter all four digits, including any leading or
trailing zeros.
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Example 3.4
To Select 1KHz Steps

Press <RATE>, <0>, <1>, <0>, <O>.

The rate gives the tuning steps starting from the
initial frequency shown or entered. Many bands are
split up into specific channels (eg. 9kHz on some
broadcast bands) and are thus best searched using
the appropriate step. Note that the starting
frequency need not be a whole multiple of the
selected rate, thus allowing stepping through
frequency channels which are offset from a multiple
of the channel spacing. The smaller steps allow fine
tuning as required. However, for general use, a rate
of 00.00kHz can be selected which provides automatic
variable rate tuning with the step then 1increasing
from 5Hz wupwards as the speed, at which the main
control knob is turned, is increased. Note that this
is the only way that 5Hz steps can be made.

For use as a conventional free-tuning receiver press
<RECALL> after the required rate has been selected.

3.2.3 Signal Mode Settings

The <MODE> key is used to step through the reception
mode options of AM, SSB, CW and FM. +the reception
bandwidth 1is set by the <I.F. BANDWIDTH kHz> key
(0.3 to 16kHz). This key also determines if the USB
or LSB is used for demodulation. When CW is selected
the BFO can be used to determine the detected audio
output frequencies. On CW a peaking audio filter is
also selected, centred on about 1kHz. On FM the BFO
is again used but without the peaking filter. This
allows a wider audio output frequency range for FSK
etc. However, if an NBFM module is fitted (suffix /N
receivers), the FM mode is used for NBFM only (i.e.
the BFO is not used).

On SSB, where the BFO is also not used,
clarification of the signal is performed wusing the
main control knob after using <RATE> to set a small

step (00.01 to 00.10kHz) or the automatic variable
rate (00.00kHz).
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Example 3.5
AM Reception
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Press <MODE> repeatedly to select AM.

Press <I.F. BANDWIDTH kHz> repeatedly to
select usually 3kHz for amplitude modulated CW
/ radiotelephony or 8kHz for broadcast AM (for
this, 16kHz will give a slightly wider audio
frequency response).

Tune +to the desired signal as described in
section 3.2.2.

R = v e e e e = et e = = S . - — = e " - = = —— e . an - —

Example 3.6
USB or LSB recption
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Press <MODE> repeatedly to select SSB.

Press <I.F. BANDWIDTH kHz> repeatedly to
select USB 2.4kHz or LSB 2.4kHz as required.

Tune +to +the desired signal as described in
section 3.2.2. Note that other bandwidths can
be used, if required, but in that case the
receliver must be offset from the nominal
signal frequency, by about half the selected
bandwidth, towards the desired sideband.
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Example 3.7
CW Reception
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Press <MODE> repeatedly to select CW.

Press <I.F. BANDWIDTH> repeatedly to select
usually 0.3 or 1kHsz,.

Press <BFO0> and set the BFO in the range 0.8
to 1.2 kHz (+ or -) wusing the main control
knob. This setting equals the desired output
tone in the range of the CW audio filter.

Press <BFO> again and tune to the desired
signal as described in section 3.2.2.
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Example 3.8
FM (FSK) Reception

Unless a NBFM module is fitted (suffix /N
receivers), FSK can be received as follows.

Press <MODE> repeatedly to select FM.

Press <I.F. BANDWIDTH kHz> repeatedly to
select usually 1kHz.

For FSK demodulators driven from the
receiver's I.F. output (such as the Eddystone
1529) +tune the receiver, as described in
section 3.2.2, to obtain centre Zero
deflection {or equivalent) on the
demodulator's tuning indicator.

For FSK demodulators driven from the
receiver's audio output, press <BFO0> and set
the BFO to the nominal centre input frequency
of the external demodulator. Then press <BFO>
again and tune the receiver to obtain centre
Zero deflection (or equivalent) on the
demodulator's tuning indicator. Note that the
sign of the BFQ offset (+ or -) determines the
effective 'polarity' of +the FSK signal. The
polarity may be reversed or made correct if
necessary, by setting the same BFO offset but
with the other sign.

Example 3.9
FM (NBFM) Reception

When a NBFM module is fitted (suffix /N
receivers), NBFM can be received as follows.

Press <MODE> repeatedly to select FM.

Press <I.F. BANDWIDTH kHz> repeatedly +to
select usually 16kHz.

Press <METER> repeatedly to obtain CZ
(centre-zero).

Tune to the desired signal as described in
section 3.2.2 noting that when the signal is
correctly tuned, +the meter reading should be
approximatly central. Note that it does not
have to be exactly central.
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3.2.4 Gain Control

Manual gain and three types of automatic gain
control are available by pressing <AGC> repeatedly
until the desired setting is obtained. When OFF is
selected, gain is set by use of the <I.F. GAIN /
MUTE LEVEL> control. The setting of this control can
then Dbe displayed on the meter by pressing <METER>
repeatedly to select RF. The setting should
approximately -equal +the reading that the received
signal gives if FAST is temporarily selected.

AGC type is normally selected +to suit the signal
being received. AUDIO 1is generally wused for SSB
reception. SLOW can also be used for SSB as well as
AM  broadcast reception. Other signals generally
require SLOW or FAST as best suits the prevailing
reception conditions. When AGC on is selected, the
<I.F. GAIN /MUTE LEVEL> control is used to set the
audio nute, scan/sweep halt and COR (carrier
operated relay) thresholds. One of the three AGC on
settings, AUDIO, SLOW or FAST, nmust be selected for
these functions to operate correctly.

In all cases the gain can be reduced by pressing <RF
SENS> repeatedly to select ~10dB, -20dB or MIN which
gives at least 40-50dB R.F. attenuation. MAX gives
zero R.F. attenuation.

3.2.5 Audio Mute Operation

Signal 1level derived audio muting is available on
all reception modes. Note however, that when a NBFM
module is fitted (suffix /N receivers) the NBFM
audio mute only, can be level or noise derived,
depending on the setting of internal links (section
2.3.5). In the noise case, the NBFM threshold is set
internally and is not displayed on the meter.

Example 3.10
Selecting Audio Muting
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If the MUTE LED is off, press <MUTE> to select
audio muting and press <AGC> repeatedly +to
obtain AUDIO, SLOW or FAST as required for the
signal type or prevailing conditions.

Press <METER> repeatedly to obtain COR and
adjust the <I.F. GAIN / MUTE LEVEL> control to
obtain a meter deflection equal to the meter
deflection that would just be obtained by a
signal at the desired threshold level with the
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neter on RF, Note COR and RF meter
calibrations are equivalent and equal *to
approximately 0dBuV to 50dBuv emf signals (for
zero to full deflection).

When a signal above the threshold 1level 1is
present, full audio output will be available
and the SIGNAL LED on, otherwise, the audio
output will be mnuted by about 20dB and the
SIGNAL LED will be off. Note that +the signal
indicator has an open collector transistor
output available on the rear panel so that
external equipment can respond to signals
above the audio mute threshold.

3.2.6 Carrier Operated Relay

This is similar to the audio muting facility except
that it does not require MUTE to be selected (i.e.
it is always operational) . Again one of the AGC on
modes must be selected for correct operation, in
which case, the COR operates when the signal exceeds
the threshold level. The relay 1is a single pole
changeover type (form 'C') with all contacts
available on the rear panel. Thus the signal can be
made +to make or Dbreak a contact, as required, to
operate external equipment. Note +that the COR is
always level dependent, even when noise muting is
internally selected on NBFM (suffix /N receivers)
and does not necessarily operate in concert with the
SIGNAL LED and 1its rear panel open-collector
transistor output.

Exanple 3.11
Setting COR level

Press <AGC> repeatedly to obtain AUDIO, SLOW
or FAST as required for the signal type or
prevailing conditions.

Press <METER> repeatedly to obtain COR and
adjust the <I.F. GAIN / MUTE LEVEL> control to
obtain a meter deflection equal to the meter
deflection that would just be obtained by a
signal at the desired threshold level with the
meter on RF. Note COR and RF meter
calibrations are equivalent and equal to
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approximately 0dBuV to 50dBuv emf signals (for
zero to full deflection).

When a signal above +the threshold level is
present, the carrier operated relay will
switch over.
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3.2.7 R.F. Selectivity

A narrowband, tracking R.F. preselector may be
fitted (suffix /A receivers). This 1is 1in circuit
when the WIDEBAND LED is off. In this case, if the
preselector is not required, press <WIDEBAND>. In
general the preselector should only be switched into
circuit to remove interference from unwanted
signals, since it slightly reduces the receiver's
sensitivity and also lengthens the tuning +time
response if frequent and large changes are Dbeing
made to the receiver's tune frequency. In receivers
which do not have the preselector, an internal
setting is made to make the key entry invalid (see
section 2.3.3). A hard-wired link is also made to
switch WIDEBAND permanently on.

3.2.8 Antenna Selection.

One of up to four remotely sited antennas (or other
devices) can be selected from the receiver front
panel. The control activates one of four rear panel
TTL output control lines. To change or check the
setting, if +the AUXILLARY ANTENNA LED is not on,
press <AUXILLARY ANTENNA> . The FREQUENCY kHz
display will then show the selected device number
which can be altered, if required, wusing +the main
control knob. Finally press <AUXILLARY ANTENNA>
again to return to the frequency display.
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3.3 BITE (Built-In-Test-Equipment)

3.3.1 Passive BITE

When the receiver is not in BITE mode, BITE
continues to monitor certain receiver conditions and
flashes the BITE LED if a potential fault is found.
This is described as 'passive BITE'. When
convenient, the source of the fault can be found by
pressing <BITE> and stepping through the BITE tests
using the main control knob. If the result of a
particular test 1is required, its number can be
directly entered using the numeric keys.

It should be noted that the BITE LED may flash for
one to two minutes when the receiver 1is first
switched on as the internal frequency standard warms
up to 1ts operating temperature. It may also
intermittently flash if +the receiver 1is rapidly
tuned. Both of these conditions are normal and do
not necessarily indicate a fault.

The tests performed in passive BITE are those which
do not interfere with the reception of signals
(tests 00 to 04 inclusive - see Table 3.2). They
mainly indicate whether the synthesiser is in lock
at the frequency to which the receiver is tuned. All
passive tests will indicate PASS or FAIL as
appropriate. Test 04 will also indicate SPARE. Table
3.2 gives a full description of all tests.

3.3.2 Active BITE

Comprehensive tests of the synthesiser and of signal
paths through the receiver can also be performed.
This 1involves switching +the synthesiser over its
whole range and injecting test signals from the
inbuilt broadband noise generator and thus cannot be
performed when the receiver is being used for signal
reception. This 1is described as 'active BITE'. For
this, BITE mode has to be selected (BITE LED
permanently on) and the tests can then be stepped
through using the main control knob or directly
entered using the numeric keys.

Tests 98 and 99 are special tests which are used to
display certain receiver status conditions. Test 98
indicates which of +the internal option selector
switches are set to ON (see section 2.3.3). If a
switch 1is set to ON, its number appears in the
display, otherwise it is absent. Test 99 indicates
the receivers Operating System software issue number
in the form O0.S X.X. The information given by both
these tests should be quoted if questions about
operation arise.
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Table 3.2
BITE Tests

Test 00-04 inc. are the passive BITE tests which are
made at the current receiver settings. Test 00 will
appear as FAIL if any of the tests 01-04 fail. Test
04 will appear as SPARE if the external standard
input is absent or is of insufficient level (the
EXTERNAL STANDARD LED will also be off).

00 General alarm as 01-04

01 +15.5v supply

02 Synthesiser lock

03 BFO lock when in use
04 Ext Std. lock when present

Tests 05 to 20 1inc. are active BITE tests at the
extreme ends of each individual synthesiser loop
sub-range. The principal frequencies are those to
which the receiver is tuned when at the extreme ends
of the four main first loop ranges (LF, LF+1, HF-1
and HF). The two tests at each principal frequency
are at the extreme ends of the single second loop
range. Thus the tests will analyse if any particular
first 1loop range has failed in total or just at one
end and also if the second loop has failed just at
one end (e.g all '+5Hz' tests fail). If either loop
completely fails, all tests will fail.

05 10kHz lock LF bottom
06 10kHz+5Hz lock LF bottom
07 5790kHz lock LF top

08 5790kHz+5H2z lock LF top

09 6000kHz lock LF+1 bottom
10 6000kHz+5Hz lock LF+1 bottom
11 12790kHz lock LF+1 top

12 12790kHz+5Hz lock LF+1 top

13 13000kHz lock HF-1 bottom
14 13000kHz+5Hz lock HF-1 bottom
15 20790kHz lock HF-1 top

16 20790kHz+5Hz lock HF-1 top

17 21000kHz lock HF bottom
18 21000kHz+5Hz lock HF bottom
19 29998kHz lock HF top

20 29998kHz+5Hz lock HF +top
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Table 3.2 (continued)

Tests 21 and 22 are active BITE tests at each end of
the BFO synthesiser range.

21 -3.9kHz BFO lock
22 +3.9kHz BFO lock

Tests 23 to 36 inc. are overall signal path tests
using the inbuilt noise generator to check each of
the I.F. bandwidth determining filters/relays (or
straight-through attenuator/relays on 16kHz). Each
test is carried out in wideband mode (i.e. bypassing
the narrowband preselector on suffix /A receivers)
and at two different synthesiser settings to allow
for a synthesiser fault at one of +them. A faulty
filter will be indicated by a fail at Dboth
frequencies. If all tests fail, a common signal path
or more serious synthesiser fault is 1likely. The
front panel meter indicates the test level and reads
approximately half full scale when the level is
correct. A fault producing approximately 20-30dB
attenuation will produce a fail indication.

23 0.3kHz filter at 2MHz 10FL2 etec.
24 O0.3kHz filter at 10MHz+5Hz 10FL2 etc.
25 1kHz filter at 2MHgz 10FL4 ete.
26 1kHz filter at 10MHz+5Hz 10FL4 etec.
27 3kHz filter at 2MHz 10FL5 etc.
28 3kHz filter at 10MHZ+5Hz 10FL5 etc.
29 LSB filter at 2MHg 10FL3 etc.
30 LSB filter at 10MHz+5Hz 10FL3 etc.
31 USB filter at 2MHz 10FL1 etec.
32 USB filter at 10MHZ+5Hz 10FL1 ete.
33 8kHz filter at 2MHz 10FL6 etc.
34 8kHz filter at 10MHZ+5Hz 10FL6 etc.
35 16kHz atten. at 2MHz 10RLA N/P etec.
36 16kHz atten. at 10MHZ+5Hz 10RLA N/P etc.
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Table 3.2 {continued)

Tests 37 to 56 inc. are overall signal path tests
using the inbuilt noise generator to check +the
receiver gain level over the frequency range with
WIDEBAND selected (i.e. with the narrowband
preselector bypassed on suffix /A receivers).

Fach +test is carried out at +two different I.F.
bandwidths (and second loop settings) to allow for a
fault in one of them. The test must fail at Dboth
bandwidths to indicate a gain fault. Faults only
occuring at certain frequencies indicate faults
prior to the first mixer 41IC1, or faults in the
synthesiser at the corresponding points (note that a
low synthesiser drive level will not necessarily
indicate fail since it tends to increase the noise
level generated). If all tests fail, a serious fault
in the signal path or synthesiser is most likely.
The front panel meter indicates the test level and
reads approximately half full scale when the level
is correct. A fault producing approximately 20-30dB
attenuation will produce a fail indication.

37 70kHz gain (8kHz filter)

38 70kHz gain (+5Hz, 16kHz filter)

39 126kHz gain (8kHz filter)

40 126kHz gain (+5Hz, 16kHz filter)
41 250kHz gain (8kHz filter)

42 250kHz gain (+5Hz, 16kHz filter)
43 500kHz gain (8kHz filter)

YA 500kHz gain (+5Hz, 16kHz filter)
45 1000kHz gain (8kHz filter)

46 1000kHz gain (+5Hz, 16kHz filter)
47 2000kHz gain (8kHz filter)

48 2000kHz gain (+5Hz, 16kHz filter)
49 4000kHz gain (8kHz filter)

50 4000kHz gain (+5Hz, 16kHz filter)
51 8000kHz gain (8kHz filter) ‘
52 8000kHz gain (+5Hz, 16kHz filter)
53 15000kHz gain (8kHz filter)

54 15000kHz gain (+5Hz, 16kHz filter)
55 29998kHz gain (8kHz filter)

56 29998kHz gain (+5Hz, 16kHz filter)
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Table 3.2 (continued)

Tests 57 to 81 inc. are overall signal path tests
using the inbuilt noise generator to check the
receliver gain level over the frequency range with
the narrowband preselector selected.

These tests therefore are only available on suffix
/4 receivers, otherwise they display SPARE (this 1is
determined by preset option switch number 6).
Adequate time must be allowed for the narrowband
R.F. preselector to tune to its correct position (up
to 1 second), before the test result displayed is
valid. Tests are performed at the extreme ends and
the middle of each preselector range apart from the
first which 1s a fixed 1low pass filter. The
frequencies are the preselector tracking points used
during alignment and thus the preselector can be
roughly aligned using these tests. Failure of all
the tests on a particular range indicates a total
range failure. Part failure generally indicates
faulty range +tracking. Failure of all tests (when
tests 37 to 56 have passed) generally indicates a
najor preselector or preselector switching fault.
The front panel meter indicates the test level and
reads approximately half full scale when the level
is correct. A fault producing approximately 20-30dB
attenuation will produce a fail indication.

57 70kHz gain Range 9
58 158kHz gain Range 8
59 250kHz gain Range 8
60 292kHz gain Range 8
61 315kHz gain Range 7
62 510kHz gain Range 7
63 585kHz gain Range 7
64 620kHz gain Range 6
65 1000kHz gain Range 6
66 1170kHz gain Range 6
o7 1240kHz gain Range 5
68 2140kHz gain Range 5
69 2430kHz gain Range 5
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Table 3.2 (continued)

70
71
72
73
T4
75
76
77
78
79
80
81

2600kHz
4200kHz
4900kHgz
5100kHz
8600kHz
9800kHz
10300kHz
15500kHz
19500kHz
20400kHz
25000kHz=
29500kHz

gain
gain
gain
gain
gain
gain
gain
gain
gain
gain
gain
gain

Tests 82 to 97 inc. are spare.

Test

switch setting numbers that are on.

98

Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
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is used to display internal preset option

Test 99 is used to display the issue number
receivers operating system.

of

the
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3.4 Channelised Operation

Ninety-nine non-volatile memories are provided for
channel storage. In each memory, tune frequency, BFO
offset, reception mode, RF sensitivity, AGC setting,
bandwidth and auxillary antenna setting can Dbe

stored. Memories can be interrogated (viewed),
loaded, modified, shifted or cleared without
disturbing the signal being received. These

operations often mean that the displayed channel 1is
not that to which the receiver is tuned. This state
is indicated by flashing of the two 'decimal points'
in the CHANNEL display. During modification of
channel data, the free tuning channel 00 1s used as
an intermediate temporary store for the data being
altered or shifted. Therefore channel 00 must not be
used as the receiving channel if reception is not to
be disturbed. Similarly the channel chosen for
reception should not Dbe used during channel
modifications etc.

Channel memories can be interrogated by pressing
{CHANNEL> and entering the channel number using the
numeric keys. The number can also be altered using
the main control knob. Channel mode has to be
selected before operations which involve
modification of channel memories. The contents of

the selected memory are thus displayed for checking
before being altered.

The channels stored can be received as required and
can also be scanned (section 3.5) or the
frequencies stored can be used as limits for
frequency sweeping (section 3.6). The following
examples detail most of the <commonly required

channel operations concerning direct reception and
contents alteration.

Example 3.12
Storing a Received Signal Setting

To store the settings of the receiver when
tuned to a desired signal in RECALL mode
(spare channels are known to be in the
vicinity of, say, channel 9).

Press <CHANNEL>, <0>, <9>. The present
contents are displayed and the decimal points
flash to indicate that this is not the channel
being received. If the channel is clear (blank
display) or contains settings no 1longer
required, it may be used +to store the new
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settings. Otherwise, turn the main control
knob to select a more suitable channel.

When a suitable channel is found, press
<{STORE> to load the channel memory.

Press <RECALL> +to return to the normal tuning
mode.
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Note that channel 00 is the free tuning channel and
<STORE> <copies all data from this to the channel
displayed in CHANNEL mode, overwriting its previous
contents. To ensure that channels are not accidently
overwritten, <STORE> only operates if CHANNEL mode
is first selected with the <CHANNEL> key, allowing
the original contents to be checked before being
modified.

Example 3.13
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To initially receive on channel 91's settings
but with the ability to adjust the settings if
required (for example to tune the receiver to
allow for changes 1in the received signal's
frequency).

Press <CHANNEL>, 9>, <1>, <RECEIVE>,
<RECALL>.

The initial commands ensure that the receiver
is first tuned to channel 91. The settings
are then copied into, and the receiver tuned
to the free tuning channel 00.

o o o e e . . A = e . e = o —— S e - - ———
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Example 3.14
Receiving on a Stored Channel

(with tuning controls locked out)

To receive on channel 29's settings with the
tuning controls locked out to prevent any
alteration of the settings.

Press <CHANNEL>, <2>, <9>, <RECEIVE>.

RECEIVE mode is initially used in this way if
the receiver has to remain tuned to a specific
frequency for a long period of time.

Example 3.15
Modifying Channel Settings

(without disturbing the received signal)

Starting with channel 29 being received (as in
example 3.14), to modify channel 12's settings
for later use without breaking into the signal
being recelved.

Press <CHANNEL>, <1>, <2>, <TUNE>.

Channel 12's present settings are copied into
the free tuning channel 00. The CHANNEL
'‘decimal points!' will flash to indicate 00 is
not the channel being received.

Modify +the settings wusing the controls as
described in sections 3.2.2, 3.2.3, 3.2.4 and
3.2.8. Note +that these modificationsg have no
effect on the received signal.

Press <CHANNEL> and the display shows channel
12 and 1its original contents.

Press <STORE> to <copy the new settings into
channel 12, overwritting the original
settings. Note +that the new settings can be
stored in a different channel (apart from 29
in this case !), by using the numeric keys or
main control knob to select a channel other
than 12 or 29 before <{STORE> is pressed.
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Note that <TUNE> always copies settings from the
displayed channel into the free tuning channel 00.
Compare this with <RECALL> which always copies the

actual received settings. Pressing <CHANNEL>
directly after these, initially displays the channel
which was originally displayed or received

respectively.

During more complicated memory modifications whilst
receiving on a fixed channel, the received signal
may require the receiver to be retuned slighlty or
the number of +the received channel may simply be
forgotten. To enable rapid re-adjustment press
<{RECALL>.

To determine the original receive channel number
then press <CHANNELD>,

To return to fixed reception on that channel finally
press <REGCEIVE>,

Example 3.16
Shifting Memory Contents
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To copy the settings in memory 67, without
alteration, into channel 88. This may be
necessary to modify +the order in which
frequencies are scanned or, to alter the
frequency 1limit of a sweep sequence with new
settings already in memory 67.

Press <CHANNEL>, <6>, <7>, <TUNE> +to copy
channel 67 settings into +the free tuning
channel 00.

Press <CHANNEL>, <8>, <8>, <STORE> to copy
these settings from 00 to channel 88.

The settings in 67 are thus copied into 88.
Note that if required, they may be modified

whilst in 00. Note +the <contents of the
originating channel 67 are not altered.

o S > - - - - o - e 4ms - - ——— o —
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Example 3.17
Clearing a Channel Memory

To <clear channel memory 78 of its present
contents since, for example, it is no longer
required and its frequency setting must not be
retained for security reasons. Note that a
cleared channel is also more obviously useable
for storing new settings.

Starting in RECALL or TUNE modes with a

frequency display (BFO0 and AUXILLARY ANTENNA
LEDs both off).

Press <0> and turn +the main control knob
slightly to enter 'zero'! frequency. The
frequency display will go blank (ie. 00 will
become a clear channel).

Press <CHANNEL>, <7>, <8>, <STORE> to copy a
clear channel's settings into channel 78.

Note that a clear channel effectively contains
a frequency below 10kHz, usually ‘'zero'. The
other channel settings stored are not cleared
and will reappear if a valid frequency is
loaded into the channel (using the the process
in Example 3.15). The original frequency of a
channel will however be totally lost when a
channel 1is c¢leared. Trying +o receive on a
cleared channel will provide a muted output.
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3.5 Scanning Operation

Any number of the stored channels (except the free
tuning channel 00) can be scanned, in channel number
order, with adjustable dwell and hang times. The
dwell time 1is +the period for which the receiver
stays on each channel. This period can be set in the
range 0.0 to 9.9 seconds (0.1 second increments).

If MUTE on is selected and a signal above the audio
mut= threshold 1is present on the channel being
re ived, the receiver will halt on that channel and
re :1n there for the hang period after +the signal
ce 'es or goes Dbelow the threshold 1level. This
pe. .04 can be set in the range 0 to 9 seconds (one
se-ond increments). However, for the scan halt to
operate correctly, each scanned channel has to have
one of the +three AGC on modes set (AUDIO, SLOW or
FAST) and the decay times of the AGC will add to the
hang period. If zero or a short hang period (less
than one or two seconds) is required, AGC FAST must
be used which only adds a few hundred mwmilliseconds
to the displayed hang period.

The threshold 1level is set by the I.F. GAIN / MUTE
LEVEL control. The setting of this is displayed with
the meter on its COR setting. When AGC 1is on, the
calibration of the meter on COR is equivalent to
that on RF and corresponds to signals of about 0 to
+504BuV emf for zero to full deflection. The I.F.
GAIN / MUTE LEVEL control should therefore be
adjusted to obtain the same meter reading on GCOR as
a signal at the required threshold 1level produces
with the meter on RF.

The scan channel sequence can also be stepped on or
back by the main control knob. If a dwell of 0.0
seconds 1is set, the knob has sole control of the
sequence and thus provides 'tuning by channel'.

The rear panel REMOTE connector has a HOLD
SCAN/SWEEP input line. Connecting this 1line to
ground holds the receiver at the channel Dbeing
scanned at that moment. Removing the connection to
ground causes the receiver to immediately step on to
the next channel. This input line can therefore be
used, in conjunction with external signal detecting
equipment, to halt the scan when a specific type of
signal is received. It can also be used, in
conjunction with an external switch to ground, to
scan channels at a rate determined by that switch.

The scanning facility is most suitable for
monitoring randomly spaced frequencies where the
mode settings on each frequency are not necessarily
the same or the frequencies in order. For large
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numbers of equally spaced frequencies which have the
same mode settings and which are in order of

frequency, the sweep function 1is more suitable
(section 3.6).

The following examples show commonly used scanning
operations. Scanning can be started when in any mode
by pressing <SCAN>. Note however that at least two
channels must be set to be scanned. Also note that
if MUTE is on and a signal above the threshold is
present Dbefore <SCAN> 1is pressed, scanning of the
desired channels will not start wuntil the signal
ceases or the scan is forced to move on by turning
the main control knob.

Example 3.18
Displaying Scan Parameters / Channel Numbers
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Press <DWELL>. The FREQUENCY kHz display will
show the dwell and hang times. For example 1.2
-~ 8 SEC indicates a dwell of 1.2 seconds and a
hang of 8 seconds.

Turn the main control knob either way and this
will step through the numbers of the channels
set to be scanned (shown in the CHANNEL
display). The SCAN CHANNEL LED will also flash
to indicate that the displayed channel number
is set to be scanned. If it does mnot flash,
this indicates +that no channels are set (the
invalid tone will also sound as the knob is
turned if the keyboard sounder is enabled).

——— e e e T — —  —— — ——— . — - - —— - - - - =t o e — =

Example 3.19
Removing Channels from the Scan Sequence

Proceed as in Example 3.18 using the main
control knob.

Press <SCAN CHANNEL> whilst displaying the
number of the channel to be removed from the
scan sequence. When it is removed, the SCAN
CHANNEL LED will stop flashing.

This 1is the easiest way of removing channels
from the scan sequence (it can also be done in
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CHANNEL mode) since it only displays scanned
channel numbers. If required, all channels can
be rapidly removed with the 1nvalid +‘one
sounding as soon as non are left.

If a channel is removed in error, it can be
reset Dby pressing <SCAN CHANNEL> again before
turning the control knob to select another
number (as the removed channel number will not
be displayed again in this mode).

i e g e e v e e e e s A . e e et . P S e = e i -

Example 3.20
Setting Dwell and Hang Periods
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To set, for -example, a dwell period of 3.5
gseconds and a hang period of one second.

Press <DWELL>, <3>, <5>, <1>. The numbers

enter right to left. Note that dwell and hang
cannot be entered separately.
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Example 3.21
Setting Channels to be in the Scan Sequence
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To enter channels into the scan sequence (23
and 45 for example) which are not already set
to be scanned.

ress <CHANNEL>, <2>, <3>, <SCAN CHANNEL>.
Press <4>, <5>, <SCAN CHANNEL>.

In each case the SCAN CHANNEL LED will flash
when the channel is set to be scanned. Note
that channels already in the sequence can be
removed in the same way (see also Example

3.19).

. . e am - . - =t v T R S vm TR A S S i vwm e
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Example 3.22
Typical Scanning Useage

A typical use would be to monitor a split
frequency simplex conversation using
frequencies stored in say, channels 23 and 45.

Proceed as in Examples 3.19 and 3.21 to ensure
that channels 23 and 45 are the only channels
in the scan sequence.

Press <MUTE> if the MUTE LED is off.
Press <AGGC> repeatedly to select FAST.

Press <METER> repeatedly to select COR and use
the meter as a guide to set up the scan halt
threshold level with the <I.F. GAIN / MUTE
LEVEL> control. The meter reading should equal
that obtained from a signal just at +the
threshold level with the meter set to RF.
Signals which then give meter readings higher
than that displayed on COR, will +then cause
the scan to halt.

Press <DWELL>, <0>, <5>, <0>, <SCAN>.

Example 3.22 sets the receiver scanning the channels
which contain the frequencies used in the two way
transmission. A short dwell time -ensures that the
start of +the +transmission is not missed no matter
which frequency is used first. The short hang +time
ensures that the receiver tunes to the other half of
the conversation when the first half ceases.

In general the dwell period is kept as short as
possible, just being long enough to allow reliable
detection or recognition of desired signals by the
chosen means (i.e. by +the scan halt circuitry,by
operator's 'ear' or by ancillary equipment).The hang
period is selected to suit the type of communication
being monitored and is usually kept very short for
split frequency simplex. Several seconds are
required for single frequency simplex to ensure the
receiver stays on the same frequency to monitor both
sides of the conversation. SSB signals usually need
AUDIO or SLOW AGC to be selected. Note that these
AGC decay times add about one or two seconds to the
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hang period and +this has to be taken into account
when monitoring SSB split frequency simplex
transmissions. This 1lengthening of the hang period
is desireable because SSB signals naturally fall
below the threshold level during the normal one to
two second pauses in speech. A very short hang

period din this <circumstance would therefore cause
erratic channel switching.

Example 3.23
Tuning by Channel

Proceed as in previous examples to set the
channels which are to be scanned.

Press <DWELL>, <0>, <0>, <0> to enter a dwell
period of 0.0 seconds (the hang period is not
significant).

Press <SCAN>. Turning +the main control knob

now just tunes the receiver to the channels in
the scan sequence.

Manual tuning by channel is useful in circumstances

where rapid selection of of small number of
frequencies is required, especilally 1if each also
requires differrent mode, bandwidth , antenna

selection etc settings.
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3.6 Sweeping Operation

The receiver can automatically sweep tune betwen the
frqeuencies stored in any two adjacent channel
memories (except the free tuning channel 00).The
rest of the receiver settings are as stored in the
lower numbered of the two adjacent memories. This is
called the 'sweep start channel' and can be set from
the front panel in the range 01 to 98. The sweep can
be in ascending or descending fregency and
automatically repeats.

Tuning proceeds in the steps set as the rate (see
Example 3.4), the receiver remaining on each
frequency step for the selected dwell period (see
Example 3.20).

For steps of 5kHz or greater, if MUTE on is selected
and a signal above the audio mwmnute threshold 1is
present on the frequency being received, the
receiver will halt and remain there for the hang
period after the signal ceases or goes below the
threshold level. This period can be set in the range
0 to 9 seconds (one second increments). However, for
the sweep halt to operate correctly, one of the
three AGC on modes (AUDIO, SLOW or FAST) must be set
in the lower numbered channel. Since the decay times
of the AGC will add to the hang period, if zero or a
short hang period (less than one or two seconds) is
required, AGC FAST must be used which only adds a
few hundred milliseconds to the dispalyed hang
period.

The threshold level is set by the I.F. GAIN / MUTE
LEVEL control. The setting of this is displayed with
the meter on its COR setting. When AGC is on, the
calibration of the meter on COR is equivalent +to
that on RF and corresponds to signals of about 0 to
+50dBuV emf for zero to full deflection. The I.F.
GAIN / MUTE LEVEL control should therefore be
adjusted to obtain the same meter reading on COR as
a signal at the required threshold level produces
with the meter on RF.

The sweep channel sequence can also be stepped on or
backx by the main control knob. If a dwell of 0.0
seconds 1is set, +the knob has sole control of the
sequence and thus provides tuning over a
predetermined range only.

The rear panel REMOTE connector has a HOLD
SCAN/SWEEP input 1line. Connecting this 1line to
ground holds the receiver at the frequency being
received at that moment. Removing the connection to
ground causes the receiver to immediately step on to
the next frequency. This input line can therefore be
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used, 1in conjunction with external signal detecting
equipment, to halt the sweep when a specific type of
signal 1is received. It <can also be wused, in
conjunction with an external switch to ground, to
step at a rate determined by that switch.

The sweep facility is most suitable for monitoring
large numbers of equally spaced frequencies which
have the same mode settings and which are in order
of frequency. The scan function is more suitable for
monitoring randomly spaced frequencies where the
node settings on each frequency are not necessarily
the same or the frequencies in order (section 3.5).

The following examples show commonly used sweeping
operations. Sweeping can be started when in any mode
by pressing <SWEEP>. Note however that both of the
adjacent channel memories used must contain
frequencies which are separated by greater than the
step (RATE) frequency.

Exanple 3.24
Displaying Sweep Parameters / Start Channel

Press <{DWELL>. The FREQUENCY kHz display will
show the dwell and hang times. For example 1.2
~ 8 SEC indicates a dwell of 1.2 seconds and a
hang of 8 seconds.

Press <RATE>. The CHANNEL display will show
the number of the present sweep start channel
and the FREQUENCY kHz display will show +the
step size. Note that this is the same step
size as for manual tuning (00.00 to 99.99kHz)
except that 00.00 is invalid for sweep tuning.

To alter the dwell and hang periods, proceed
ags 1in Example 3.20. To alter the step size,
proceed as in Example 3.4.
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Example 3.25
Setting the Sweep Start Channel

To select, for example, <channel 27 as the
sweep start channel.

Press <{CHANNEL>, <2>, <7>, <START CHANNEL>.

The START CHANNEL LED will flash (in CHANNEL
mode), to indicate that the displayed channel
is now the sweep start channel. The number of
the previous sweep start channel is lost.

Whilst still in CHANNEL mode ensure that the
contents of +the start channel and the next
highest numbered channel (28) both contain
frequencies which are separated Dby greater
than the step sigze.

-y - —————————— " —— = — T — —— — — - ——— — e ——

Example 3.26
Typical Sweeping Useage

A typical use would be to check for activity
in the whole of say, 26965 to 27405kHz, in
10kHz steps, with the receiver set for AM
reception. The step is greater than 4.99 kH=z
and therefore the sweep can be halted if a
signal is found.

Press <RECALL> and tune the receiver to
26965kHz, AM mode, 3kHz bandwidth, MAX RF
SENS., AGC FAST and 3kHz I.F. BANDWIDTH.

Press <CHANNEL>, <2>, <7>, <STORE>.

Press <RECALL> and tune +the receiver to
27405kHz.

Press <CHANNEL>, <2>, <8>, <STORE>.

Proceed as in Example 3.25 to set 27 as the
start channel.

Press <MUTE> if the MUTE LED is off.
Press <METER> repeatedly to select COR and use

the meter as a guide to set up the sweep halt
level with +the <I.F. GAIN / MUTE LEVEL>

Page 39 of Section 3



control. The meter reading should equal that
obtained from a signal just at the threshold
level with the meter set to RF. Signals which
give meter readings higher than that displayed
on GCOR, will then cause the sweep to halt.

Press <DWELL>, <0>, <1>, <5>, <SWEEP>.

Example 3.26 sets the receiver constantly sweeping
between the two frequencies in 10kHz steps. The very
short dwell +time minimises the total time required
to monitor all the channels (approximatey 5
seconds). The moderately long hang time ensures that
the receiver does not rapidly tune away from a
signal which may have only temporarily gone below
threshold level. For further information about dwell
and hold times, see the end of section 3.5.
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APPENDIX A

A.l1 COMPONENT HANDLING

Iead bending. Component leads need in general, to be bent 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 at 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
reproduced, e.g. 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 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 1M ohm 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 an added importance in dry
weather (relative humidity less than 30%).
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A.2 FIRST AID IN CASE OF ELECTRIC SHOCK

The Royal Life Saving Society recommends the Expired Air method of artificial respiration for use
in any case of electric shock. It is comparatively simple and produces the best and quickest results
when correctly applied. /t also has an important advantage over the accepted manual methods in that
it can be carried out in awkward situations in confined spaces, such as might well be encountered at sea.

However, where there is a facial injury, or if the patient is trapped in a face downwards position,
it might be necessary to use a manual method of artificial respiration: of this type the Holger Nielson
method is considered the most satisfactory

Directions for applying both methods are therefore given.

EXPIRED AIR METHOD OF ARTIFICIAL RESPIRATION

It is essential to commence artificial respiration without delay.
DO NOT TOUCH THE VICTIM WITH YOUR BARE HANDS until the circuit is broken.

SWITCH OFF. If this is not possible, PROTECT YOURSELF with dry insulating material and
pull the victim clear of the conductor.

1. Lay the patient on his back and, if on a slépc. have the stomach
slightly lower than the chest.

2. Make a brief inspection of the mouth and throat to ensure that
they are clear of obvious obstruction.

3. Give the patient’s head the maximum backwards tilt so that the

chin is prominent, the mouth closed and the neck stretched to give
a clear airway—Fig. A.

4. Open your mouth wide, make an airtight seal over the nose of
the patient and blow. The operator’s cheek or the hand supporting
the chin can be used to seal the patient's lips—Fig. B, or if
the nose is blocked, open the patient’s mouth using the hand
supporting the chin; open your mouth wide and make an airtight
seal over his mouth and blow—Fig. C. This may also be used as
an alternative to the mouth-to-nose technique.

S. After exhaling, turn your head to watch for chest movement
whilst inhaling deeply in readiness for blowing again—Fig. D.

6. If the chest does not rise, check that the patient’s mouth and
throat are free of obstruction and the head is tilted backwards as
far as possible. Blow again.

Send for medical assistance if possible.
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HOLGER NIELSON METHOD OF ARTIFICIAL RESPIRATION

It is essential to commence artificial respiration without delay.
DO NOT TOUCH THE VICTIM WITH YOUR BARE HANDS until the circuit is broken.
SWITCH OFF. If this is not possible. PROTECT YOURSELF with dry insulating matenal and

pull the vicum clear of the conductor.

[

lu.

Lay patient face downwards with the forehead resting on the
hands, placed one above the other.

Remove false teeth, tobacco or gum from patient’s mouth; make

sure the tongue is free by firm blows between the shoulders with
the flat of the hand.

Kneel on one knee at patient’s head, one foot by the patient's
elbow.

Place palms of your hands on patient’s shoulder blades—Fig. A.

?,,
1 .

Rock forward until arms are vertical, the pressure should be light % ’ ‘4(’ . *—e.::n

and without force (22-30 Ib. is sufficient); this should take 2}

seconds-- Fig. B.

Release the pressure by allowing the hands to slide down the
arms 1o the patient’s elbow (approximately | second) then raise
the patient’s arms and shoulders slightly pulling at the same time
by swinging backwards (approximately 24 seconds)—Fig, C, lower
the patient’s arms—Fig.D. and return your hands to the patient's
shoulder blades.

Repeat the movements taking 7 seconds for each complete 35_\ \ o
respiration. '

While artificial respiration is continued, have someone else—
(@) Loosen patient’s clothing.

(h) Keep patient warm.

If patient stops breathing, continue artificial respiration. Four
hours or more may be required

Do not give liguids until patient is conscious.

Send for medical assistance if possible.
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A.3

HEALTH & SAFETY AT WORK ACT 1974 (UNITED KINGDOM

The objective of this Act is to maintain or improve standards
of health, safety and welfare of persons at work, and to
protect persons at work and others, against risks to health,
safety and welfare,

To the best of current knowledge, there is no risk to health
or safety when Eddystone equipment is installed and operated
properly, provided it has been properly maintained.

Precautions have been taken during the design and manufacture
of this equipment to reduce the risks involved when repairing
or maintaining the equipment but a certain degree of risk must
always be present, particularly under fault conditions. The
list below has been prepared to draw attention to the general
risks envisaged; further information is available from
Eddystone Radio Limited, at any time.

1. Electric Shock
Beware mains voltage and induced aerial voltages, ensure
metal chassis is properly bonded to earth. Some units
generate a high voltage even when the equipment is operated
from a battery supply. Circuitry operating at low voltage
is not necessarily at or near earth potential.

2. Physical Strain
Obtain assistance if a heavy unit is to be lifted or
removed from an equipment rack.

3. Explosion and Implosion
Cathode ray tubes may implode if carelessly handled or
dropped.
Use protective masks and gloves.
Electrolytic capacitors may explode if subjected to
excessive voltage or voltage of incorrect polarity, and
toxic materials may be released.

4. Burns
Resistors and power transistors (for example) may attain a
high temperature. Aviod contact with these.

5. X-Rays
Cathode ray tubes operated at excessive voltage may
generate harmful X-rays.

6. Soldering
Beware of flying droplets of molten solder and careless use
of soldering irons (place in a proper stand when not in
use). Avoid fumes. Do not handle food or drink, cigarettes,
etc., without washing hands (risk from lead poisoning).

Page 5 of Appendix A.



7'

Cleaning Solutions

Certain solutions give off flammable or toxic fumes, edg.,
trichloroethylene and its derivatives. Do not smoke and
avoid inhalation of vapours.

8. Disposal of Faulty Components

4.

Certain components contain toxic materials which may be
released if the component is broken or disposed of
carelessly, e.g., semi conductor devices containing
poisonous metallic compunds; electrolytic capacitors
containing poisonous organic compounds.

TREATMENT FOR BURNS

No attempt should be made to remove clothing adhering to
the burn.,

If other help is available, or as soon as artificial
respiration is no longer required, cover the burn with a
dry dressing.

0il or grease in any form should not be applied.

Warm, weak, sweet tea may be given when the patient is
able to swallow.

These instructions are approved by The Royal Life Saving
Society. A handbook and charts dealing with Artificial
Respiration can be obtained from the Society at 14 Devonshire
Street, London, W.l.
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