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TECHNICAL SPECIFICATION

Frequency Range 30 MHz to B3 MHz
Number of Channels 2319
Number of Preset Channels 8
Channel Spacing 25 kHz
Modulation Frequency modulation, + 6 kHz peak
deviation
Power Qutput 10 mW or 3 W
Receiver Sensitivity >10 dB (S+N):N Ratio for 1 pu V e.m.f.
(-113 dBm) RF input
Hop Rate 100 hops/second
Number of Hop Codes > 1022
Number of Hop Bands 9
Hop Band Range 6.4 MHz
Hop Bands
1 30.000 MHz to 36.375 MHz
2 36.400 MHz to 42.775 MHz
3 43,200 MHz to 49.575 MHz
4 49,600 MHz to 55.975 MHz
5 56.000 MHz to 62.375 MHz
6 62.400 MHz to 68.775 MHz
7 68.800 MHz to 75.175 MHz
8 ~ 75.200 MHz to 81.575 MHz
9 81.600 MHz to 87,975 MHz
Supply Voltage 10 V to 16 V DC (battery)
Battery Life >12 hours at 1:1:8 Tx/Rx/Standby Ratio
Antenna 1.2 mor 2.4 m whip
Working Range (Nominal) 5 km (1.2 m whip),
10 km (2.4 m whip)
Working Temperature Range -400C to +70°C
Height 230 mm {9.1 in.)
Width 90 mm (3.5 in.)
Depth 275 mm (10,8 in.)
Depth with Battery 365 mm (14.4 in.) -
Weight 5.0 kg (11.0 1b)
Weight with Battery 7.4 kg (16.4 1b)

RCE 66 VYol. 1H
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CHAPTER 1

INTRODUCTION

The Jaguar V Radio BCC 66H is a sophisticated, FM, VHF Transmitter-
Receiver with ECCM {anti-jamming) capability and an optional COMSEC
(secure speech) facility. The radio is designed for use as a Manpack
station in a forward area infantry role. [t can also form the basic radio
unit for the Jaguar V Vehicle Radio YRQ 316.

FACILITIES

The faciiities provided by the BCC 66H and the COMSEC facility are
outlined below.

General

The BCC 66H is a Jaguar V Radio BCC 66 variant, the suffix H indicating
that it is capable of both fixed frequency and frequency hopping {ECCM)
operation. When in this form, the following items of ancillary equipment
are necessary in order to bring the radio into service:

Battery Rechargeable MA 4025A.

Whip Antenna 1.2 m or 2.4 m,

Handset.

The battery is a self-contained, sealed unit which attaches to the rear
panel of the radio; electrical connection between the radio and the
battery is by means of pairs of mating stud contacts. The whip antenna is
fitted to the hexagonal socket on the top left of the front panel. The
handset is fitted to either of the AUDIO sockets (VIU or COMSEC} at the

bottom of the front panel; a headset of a suitable type may be used in
preference to the handset,

The operator controls combine rotary switches with a display and a
keyboard to provide:

(1)  Selection between local and remote working.

(2} Selection between fixed frequency and frequency hopping operation.
(3}  Selection of channel freguency.

(4)  Selection of transmitter output power level.

(5) Selection of audio output level.

Local Working

-

Local working enables the broadcast and reception of clear-speech
messages, in either fixed frequency or frequency hopping operation and at
either of two transmitter power output Tevels, under the control of a
local operator.

BCC 66 Vol. IH 1-1



10.

11.

12.

All messages are input and output via the handset. The associated volume
control arrangements provide a2 choice between 'mormal' micropheone
sensitivity accompanied by one of four preset audio ocutput levels, and a
'whisper' condition in which the microphone sensitivity is increased -
enabling a whispered message to be heard satisfactorily by a receiving
station - and the audio output is reduced to a level that is just
sufficient for received signals and sidetone to be heard. Switching
between the transmit and the receive conditions is controlied by the PIT
{(Press-To-Talk) switch fitted on the handset.

Selection between fixed frequency and frequency hopping operation is
performed via the keyboard. The operating frequency (the significance of
which depends upon whether fixed frequency or frequency hopping operation
is selected, as described below) is selected from amongst eight preset
channel frequencies, using a channel selector rotary switch. One of these
channels - the manual channel (M) - can be reprogrammed rapidly by
entering the desired frequency on the keyboard. Further positions of the
channel selector switch, in conjunction with positions on the volume
control switch, enable the remaining preset channels to be programmed.

The transmitter output power level is also selected via the keyboard. As
indicated in the Technical Specification, two such levels are available;

the lower of these enables communication over short distances only, thus

minimising the risk of interference with adjacent nets.

As each keyboard entry is made, or preset channel selected, the display is
activated for 10 seconds to enable the operator te confirm his selection
(see also para. 45{2)). Should an erronecus entry be made, the operator
is advised of the error by means of a distinctive warning tone; the
keyboard facilities enable both the incorrect entry and the warning tone
to be cancelled, and a new entry to be made.

Fixed Frequency Operation

With fixed frequency operation selected, the operating frequency is the
channel fregquency on which all messages are transmitted and received.
Voice communication between a fixed frequency radio and a frequency
hopping radio is not directly possible, but the latter can be 'hailed' by
a fixed frequency station (see para. 15},

Hopping Frequency Operation

The BCC 66H provides 9 hop bands, as detailed in the Technical
Specification. Each band contains 256 channel frequencies at the standard
25 kHz channel separation and, unless it is a barred frequency, each
channel is hopped onto in accordance with the hop code stored against the
channel switch position in use. The operating frequency for that position
defines the hop band to be used and influences the hopping sequence. Hop
codes and barred frequencies can be programmed from the keyboard, in
conjunction with the channel selector and volume control switch positions
allocated for those purposes.

-



13.

14,

15,

16.

17.

18.

Synchronisation with other radios on the net is performed automatically,
in accordance with the hopping authority - control or outstation -
selected at the keyboards of the various radios. A single key is arranged
to serve the dual purpose of seiecting both hopping operation and hopping
authority.

Normally, one radio on the net is nominated as the control and all others
operate as outstations and are synchronised to it., It is possible to
operate a hopping net without a control, but this leads to increased
synchronisation times. Should a net containing two contrals be
established, then when one control receives a transmission from the other
control, the 'Error Tone' is generated at the receiving control to
indicate that an undesirable situation is in being., Also, should the
operator of a hopping radio attempt to transmit while not synchronised
(with either the control or the partner outstation) he will receive an
'Unready Tone'.

A hailing facility is included which enables a radic operating on a fixed
frequency to make contact with a hopping receiver, providing that the
fixed frequency radio is on the same channel frequency as that displayed
at the hopping radic. When such contact is made, the hopping radio
operator receives a distinctive 'Hailing Tone' for 5 seconds; when he
wishes to reply, he must change to fixed frequency operation.

Remote Working

Four methods of working over remote lines are possible:

{1) Remote operation, using a normal handset/headset and the Remote
Audio Unit {BCC 568).

(2) Remote control of any or all of the facilities available when the
radio is under local control, using another BCC 66 radio or a
suitable remote control unit.

(3) Auto-Rebroadcast.
{4) Intercom.

In each case, the lines can consist of up to 3 km (1.9 miles) of field
telephgne cable,

Remote QOperation

The Remote Audio Unit enables the facilities associated with the handset
during local working (viz: the input and output of messages, and transmit-
receive control) to be extended to an operator at a point distant from the
radio. The unit is fitted with a 'call' button, operation of which causes
the Jocal operator to receive a distinctive warning tone, to advise him
that intercommunication is requested.

Remote Control -~

Provision is made for two states for remote control, one (REM} as a radio
under control and one (RCU) as a controller,

BCC 66 Vnol. 1H 9
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20,

21,

22.

A BCC 66H set to the REM state can be remotely controlled and programmed
by another BCC 66 radio or a suitable remcte control unit. The
transmitter and the receiver remain 'on' but the local keyboard 1is
rendered inactive. Control of the radio is now exercised by the remate
keyboard and channel selector switch and the remote PTT switch, the
necessary signals being input from the remote controller via the line
terminals. All messages passed by the radio are similarly routed to and
from the remote equipment. Local break-in is available,

when a BCC 66H is set to the RCU state, the role of the radic is changed
from that of a transmitter-receiver to that of a remote control unit. The
transmitter and receiver are switched ‘off' and the audio input and output
paths, together with the control signals generated at the keyboard, the
channel selector switch and the PTT switch, are routed to the two-wire
line terminals on the front panel. Both clear and secure speech may be
sent from the RCU.

Auto-Rebroadcast

The Auto-Rebroadcast mode enables messages received by one radio to be
automatically relayed to other radios. The manner in which this relay is
achieved s best appreciated by considering the operation of the simple
relay network shown in Figure 1.1.

RADH 2 RADID 3 :
RADIC 1 aeM | ReEm » 3
— UPTO | -
BCCEEH KM BLCBEH %
Simple Relay Network Fig. 11

The essential features of the network are as follows:
(1) Radios 1 and 2 are operating at the same fixed channel frequency.

(2) Radios 3 and 4 are operating at the same fixed channel frequency
{not that of Radios 1 and 2}.

(3) The two-wire line terminals of Radio 2 are suitably linked to those
of Radio 3.

(4) Radios 2 and 3 are both set to the Auto-Rebroadcast mode of
cperation.

-
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24.

25.

26.

27.

28.

29.

With the arrangement as described, any message broadcast by Radio 1 is
received by Radio 2 and passed via the wire link to Radio 3, accompan ied
by a 'transmit® command; the command causes Radio 3 to retransmit the
message, thus enabling its reception by Radic 4. Similarly, messages sent
by Radio 4 are relayed to Radio 1 via Radios 3 and 2. Both clear and
secure speech may be rebrpadcast in this manner.

While the preceding description assumes that all four radios are selected
to fixed frequency operation, it should be noted that Auto-rebroadcast is
also possible with all radios selected to frequency hopping, or even with
one radio link (e.q. Radios 1 and 2) selected to frequency hopping and the
other to fixed frequency. Of course, the radios in each frequency hopping
radio link must be identically programmed and must be selected to the same
operating frequency.

Intercom

The Intercom mode allows operators of a pair of BCC 66H radios which are
Joined by a field telephone cable to converse. Provision is made for the
sending of a 'Call Tone' to advise the remote party that
intercommunication is requested. While in this mode, the transmitter
function of both radios is inhibited although receiver monitoring is
permitted.

Miscellaneous Facilities

In addition to those associated with the modes of operation described
above, the following facilities are provided.

Data Retention

Any function or information entered via the keyboard is ‘memorised’ by the
radio‘'s control circuits and retained until that particular function or
category of information is reselected, at which time the memorised data is
updated to include the new selection. Thus when next the radio is
switched ‘on', it automatically adopts the condition specified by the
'Tast-remembered' data, all preset channel frequencies and cddes being as
specified at the end of the last period of use. Provision is made for
quickly erasing all stored data in an emergency.

Test

The keyboard includes a key which provides for a confidence check on the
radio’'s operation and also enables the current mode and frequency
information to be reviewed.

Noise-On Operation

During the Receive condition, the receiver output is normally silenced
automatically until an incoming signal is detected. A 'noise-on' position
on the volume control switch enables the operator to remove this
silencing, so that the receiver noise can be heard in the headset.

a4
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31.

32.

33.

34.

35.

36.

37.

Low Battery Warning

If the voltage at the battery terminals falls to approximately 10 V. short
bursts of receiver noise are automatically output to the operator's
earpiece to advise him of the fact {except when actively receiving or
transmitting or when switched to Noise On).

Battery Saving

Buring either Tocal (LOC) or remote (REM) working, the user can further
select the mode to an 'economy' mode. This results in certain units
within the radio receiving their supplies on a 10 per cent duty cycle
(i.e. on average, the supply is applied for only 10 per cent of the total
time). This significantly reduces the current drain on the battery, and
hence prolongs battery life. (See also para. 45.) Only functional during
non active receive (i.e. Standby).

It should be noted that when frequency hopping operation is selected,
battery saving can only take place between 15 seconds and 4 hours from
Tast receiving or transmitting a message.

Equipment Expansion

A1l the facilities required to allow the radic to be provided with the
secure speech capability, and for it to be included in either of the basic
station configurations, are present (e.g. the electrical connectors and
fixing points required to enable a secure speech unit to be used are
fitted, etc.).

Encryption Unit MA 4261

The COMSEC (Communication Security) facility enables speech messages to be
passed with a high degree of security. This is achieved by converting
plain speech messages for transmission into an equivalent digital data
signal, and then combining this with a pseudo-random digital data stream.
On reception, the pseudo-random element of the signal is removed -and the
remainder then converted back to analogue form.

In the case of the BCC 66H, the facility is provided by the Encryption
Unit MA 4261, This is a small, compact unit which mounts on the left side
panel (viewing from the front) of the radio. The unit and the radio are
interconnected by a short cable, which is inserted into the AUDIG-COMSEC
socket on the radio front panel. This allows secure communication over
remote lines as well as by means of broadcast transmissions in either
frequency hopping or fixed frequency operation.

When the facility is in use, the operator's handset is connected to the
encryption unit and not the radio. The microphone sensitivity control and
volume control functions are transferred to the unit, and the radio
receives fixed-level audio signals from - and outputs fixed-level audio
signals to - the unit. The primary power supply (+12 V) for the unit is
obtained from the radio via the interconnecting cable, with '‘on/off!
switching controlied by the radio. -

The secure code stored on the channel selected defines the pseudo-random
digital data stream used. These codes can be programmed using the radio
keyboard.



38.

39.

4G.
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42z,

The encryption unit gperator controls enable:
{1) On/off switching of the unit.
(2} Three levels of audio output -

Whisper {increased microphone sensitivity, decreased audio output),
Normal ('normal' microphone sensitivity and audio output),
High ('normal' microphone sensitivity, increased audio output}.

{3) Selection between clear speech and secure speech transmission
{reception of both is automatic).

(4) Erasure of all secure codes held in the unit. (This operation may
also be performed from the radio.)

STATION CONFIGURATIONS AND FACILITIES

The form of each of the Jaguar V stations in which the BCC 66H is used,
and the facilities which each provides, are reviewed below.

Jaguar V Manpack Radio BCC 66H

The Jaguar V Manpack Radio BCC 66H is made up of the following items:

Jaguar V Radio BCC 66H.

Battery Rechargeable MA 4025A,

Whip Antennas 1.2 m and 2.4 m.

Handset.

Carrying frame.

The radio, battery, antenna and handset are assembled as described in
para. 4 and the complete assembly then attached to the carrying frame,
using the four fixing points provided on the right side panel (viewing
from the front) of the radio. ATl the facilities provided by the BCC 66H

are available; if the secure speech facility is required, the station also
includes an Encryption Unit MA 4261, located as described in para. 34.

Jaqguar V Vehicle Radios VRQ 316H/LP, VRQ 316H/HP

The Jaguar V Vehicle Radio VRQ 316H is designed for use in forward areas
and can be fitted in armoured and soft-skinned vehicles. Two versions of
the radio are available - the VRQ 316H/LP (Low Power}, which provides
output power levels of 10 mW and 3 W, and the VRQ 316M/HP (High Power),
which provides output power levels of 10 mW, 3 W and 50 W.

The installation comprises:
Jaguar V Radio BCC 66H.

Vehicle Interface Unit BCC 566 (VRQ 316H/LP) or BCC 567 (VRQ 316H/HP}.

(o T ol o TN =Ff ~2EE T PP 1 arq 1T =7



43,

aa.

45.

46,

Mounting Tray.
Interconnecting Cables (BCC 66 to Vi) - 2.
Interconnecting Cables (AMU to VIUY - 2, Tlength to suit vehicles,

Antenna Matching Unit BCC 586 (+ Antenna Base and additional cable! or
BCC 587,

Whip Antenna 2.0 m.
Handset.

The VIU (Vehicle Interface Unit) is mounted on the right side panel
{viewing from the front} of the radio. The assembly so formed is then
fitted to the mounting tray, to which it is secured by screws locating in
the bottom surfaces of the units. The AMU (Antenna Matching Unit) is
mounted at some convenient point on the vehicle.

Vehicle Interface Units BCC 566 /BCC 567

The VIUs provide the electrical interfaces between the BCC 66H and the
electrical services associated with a military vehicle. In the case of
the VIU BCC 567, the unit also provides the additional circuits necessary
in order to obtain the 50 W output power level,

Vehicle Radio VRQ 316H/LP, VRQ 316H/HP

When used in either of the vehicle radios, the facilities and control
functions offered by the BCC 66H are modified as follows:

(1) The 12 v primary supply is obtained from the vehicle battery supply
via the VIU. 'On/off" switching of the radio is stil] controlled
from the radio panel, but the availability of the supply is now
dependent on the ‘on/off" switching provided on the VIU.

(2)  The display time-out (para. 10} is inhibited.

(3)  If the VIU BCC 567 is included in the installation, it is now
possible to select and obtain the high power autput Tevel.

(4) Battery saving (para. 31) is inhibited.

In all other respects, the radio facilities are unchanged, and are still
under the control of the rotary switches and keyhoard fitted on the radio.

If required, an encryption unit may be included in the station.

BCC 66 Vol. 1H - um
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Jaguar V Radio BCC 66H Front Panel Fig1-2

DISPLAY AND CONTROLS (Figure 1.2)

Display

47, The display uses red, 7-segment, LED elements to depict figures, mode
Tetters and status indicator. It takes the form:

1

4

re - --=-=-==-- L :__1
ITE Y
| I

-

{

e
(%)
L=

}

r'
="

l
t
4

[,

where (1) = (a) A single, flashing, horizontal bar indicating the
keyboard status (para. 49(1)), or

i
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(b)

—

Lo

—
1t

a character indicating the type of operation selected
(para. 45(4)(d)), or

a horizontal bar display indicating the hop
synchronisation status {Figure 1.3?.

Numerals showing the selected channel frequency in kHz
(30 000 to 87 975), or

a 5-figure section of the code number {para. 49{4)(e)),
or

a 4-figure BITE message {para. 49{4){f)).

A character indicating the selected mode of operation
(para. 49{4){c)), or

a horizontal bar display indicating the battery voltage
Tevel (Figure 1.3).

e
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(a)y

(a) A single, flashing, horizontal bar indicating the

keyboard status (para. 49{1)), or

(b) a character indicating the transmitter output power level

selected (para. 49(4)(b))

*

or

(c) a horizontal bar display indicating either:

(1) the received signal strength, or

(ii) the transmitter output power lavel (Figure 1.3).

(d) a numeral showing code block number,

48, The display brightness is controlled automatically, by a light sensor
fitted into a gap in the display, to give maximum brightness in sunlight

and minimum in the dark.

Controls

49, The function of each of the front panel controls is summarised below:

{1) CONTROL switch Selects the keyboard mode of operation and the
battery saving (ECON) facility, as follows:

LoC

L.LOC ECON

DIS ECON

REM ECON

REM

RAC £ Va1 1U

Local (front panel} keyboard
and display enabled, battery
saving 'off'.

Local keyboard and display
enabled, battery saving ‘on’.

Keyboard disabled except for
Test key (T), display 'off!',
battery saving ‘on’.

Local keyboard disabled except
for Test key (T), local
channel switch {CHAN)}
disabled, display disabled
except for recall (for 10
secs) of information, battery
saving ‘on'. Radio expects to
be controlled from remote
lines.

Local keyboard disabled except
for Test key (T), local

channel switch (CHAN)

disabled, display disabled
except for recall {for 10 secs)
of information, battery saving
‘off'. Radio expects to be
controlTed from remote lines.



(2)

(3)

VOL-ON/OFF switch

CHAN switch

RCU - Keyboard and channel switch
function as a remote
controller for a distant
radioc connected to remote
1ines, local control disabled.

Manpack station only: In either of the two
LOC settings, the left and right-hand display
characters are replaced by alternately-
flashing, single horizontal bars until a key
or the channel switch is operated.

Provides battery supply on/off control, audio
output level/microphone sensitivity
adjustment, and selection of frequency channel
programming configuration, as follows:

OFF - Battery supply 'off'.

W - Battery supply 'on', minimum

(Whisper) audio output level and
increased microphone
sensitivity.

Volume - Audin output level increases

(4 positions) in discrete steps as control
is rotated clockwise.

* - Noise-On {receiver mute open),
audio output level as in
second volume setting.

F - Programme frequency to
Channels 1 to 7 and M.

H - Programme hop codes -to
Channels C, Mand 1 to 7.

B - Programme up to eight barred
frequencies, using positions
M and 1 to 7 on CHAN switch.

S - Programme secure codes to
Channels C, Mand 1 to 7.

To avoid unintentional programme operations
being performed, a mechanical lock is provided
between positions * and F. The lock is
released by means of a recessed button on the
right-hand side of the panel.

Enables selection of preset operating data and
provides data reprogramming™facilities, as
follows:



(4)

Keyboard

1-7

ALL

- Manual channel. The transmit/
receive freguency can be set
directly from the keyboard,
without setting the
VOL-ON/OFF switch to F, but
codes must be entered as for
1-7.

~ Preset channel freguencies and
cades. To programme these
channels, the VOL-ON/QOFF
switch must be set to F, B, H
or S {see (2} above).

- A1l channels. Codes entered
with this position selected
are stored in all channel
memories.

- Common codes. Those segments
of the hop and secure codes
which change only at
infrequent intervals, and
which are common to al)
channels, are programmed with
this position selected.

- Zeraise. This facility is
provided for emergency use;
provided the radio is switched
‘on' and connected to a power
source, its selection causes
all frequencies and codes to
be erased from memory.

To avoid unintentional programme or zeroise
operations being performed, a mechanical Tock
is provided before positions ALL and Z, The
lock is released by a recessed button on the
left-hand side of the panel.

Twenty press-button switches, allocated as
described below:

(a)

Channel frequency/code selection:

Keys 0 to 9 are used to key in channel
frequencies and 5-digit codes when
programming channels from the keyboard.

Transmitter power:
Three keys enable the nominal transmitter

output power level to be selected, as
follows:



Hi - 50 W {vehicle high-power
station only).

M - 3 H.
(medium)
Lo -~ 10 mK.

H,[7 or L is displayed at the character
position above the column of keys.

Normal/Auto-Rebroadcast/Intercom:

Three keys provide selection between
these modes of operation, as follows:

n - Normal operation of the
transmitter-receiver.

A/R - Auto-Rebroadcast,

¢ - Intercom (transmitter
inhibited}. A 'Call Tone!
sent while the key is
depressed.

n, A or 1 is displayed at the character
position above the column of keys; I is
replaced by C while the Ic key is
depressed.

Fixed frequency/frequency hopping:

A pair of keys enable selection of the
type of operation and the hopping
authority, as follows: .

F - Fixed frequency.

h H - Hopping. Key pressed once
' = h (hop outstation); key
pressed twice within one
second = H (hop control
station).

F, hor H is displayed at the left-hand
character position.
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(e)

(f)

Stepping:

Stepping key tis used to enter up to
four blocks of code into a channel

memory during programming.

As the blocks are entered, 1,2,3,4 is
displayed in sequence at the right-hand
character position. When the key is
operated, the current 5-digit code is
cleared from the display in readiness for
the next.

Test:

Test key T is used to check the state of
the radio and to correct an erroneous
frequency or code entry.

The key is operative even when the
CONTROL switch is set to DIS; the display
functions normally for 10 seconds
following the key being pressed.

When used for checking purposes, while
the key is operated:

- Noise-0On is enabled.

- If in Receive, the two right-hand
display positions contain horizontal
bar codes giving an indication of the
received signal strength and the
battery voltage, as shown in
Figure 1.3.

- If in Transmit, the two right-hand
display positions contain horizontal
bar codes giving an indication of the
transmitter output power and the
battery voltage, as shown in
Figure 1.3.

- If hopping operation is selected, the
left-hand display position contains a
horizontal bar code indicating the
current hop synchronisation status, as
shown in Figure 1.3,

If 'control' hopping authority (H) is
selected, a transmission from another
radic on the net which is also
operating as a hop control station
causes 'Error Tone' ro be generated
and the bar code to be replaced by the
character H.



- If BITE has detected an error, the
centre portion of the display contains
a 4-figure code indicating the nature
of the error.

To correct an erroneous frequency or code entry, the Test key is operated
momentarily and the correct frequency or code then entered.

WARNING TOMNES AND SIGNALS

50. The operator is warned automatically of the existence of certain
operational conditions by means of distinctive tones and signals. A
description of each of the warning tones and signals is given below;
phonetic approximations of how they are heard by the operator are given in
Figure 1.4,

(1)

(2)

(3)

(4)

Y AT = gy 0w

Error Tone

Call Tone

Hailing Tone

Unready Tone

Low Battery Warning

A continuous tone alternating between 2.0 kHz
and 1.6 kHz {512 ms high frequency, 512 ms Tow
frequency). It is activated by:

- An incorrect key entry.

-~ The faulty transmission of data from the
Keyboard to the Central Control Unit,
incorrect stored data in the Central
Contrel Unit, or faulty reply to the
Keyboard from the Central Control.

- Operation of a hopping net with two radios
switched to 'control’.

A continuous 2 kHz tone. It is generated:
- While the Intercom (Ic) key is pressed.

- In the remote mode, while the dc sensor in
the remote lines is activated by a call
signal, or if the remote lines are short-
circuit or reverse-connected.

An intermittent, 500 Hz tone (256 ms on,

256 ms off). It is initiated during frequency
hopping operation when hailed on the channel
reference frequency for at least 3 seconds,
and continues for 5 seconds.

An intermittent, 2 kHz tone {64 ms on, 192 ms
off). It is generated when the transmit path
is not clear to send (normally, while the
radic is synchronising; lasts 5 seconds for
initial synchronisation).

Intermittent bursts of received noise (70 ms
on, 570 ms off). It is initiated when the
supply voltage at the battery terminals falls
to approximately 10 V and the radio is not
actively receiving or transmitting.
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53.

54.

55,

56.

57.

CONNECTORS

The paragraphs which follow briefly describe the purpose of each of the
connectors provided on the BCC 66H.

Whip Antenna Socket

The whip antenna socket (SK5) provides a bidirectional interface for RF
signal input/output over the frequency range 30 MHz to 88 MHz. Matching
is suitable for a 1.2 m or 2.4 m whip antenna. The RF socket should not
also be in use.

RF Socket

The RF socket {SK6) provides a bidirectional interface for RF signal
input/output over the frequency range 30 MHz to 88 MHz at 50 ohms
impedance. The whip antenna socket should not also be in use.

IF Socket

The IF socket (SK7) provides an IF output (10.7 MHz) at 50 ohms impedance
the level of which is approximately equal to the RF signal input level.
This output is provided for test purposes and also for use with external
antenna nulling systems.

AUDIO-VIU Socket

The 7-pin AUBIO-VIU socket {SK1) provides connections which enable audio
signals to be exchanged between the radio and a local headset or handset,
or between the radio and a VIU. It also provides the data input/output
and control signal paths necessary to allow channels to be programmed from
an external device,

AUDIO-COMSEC Socket

The 7-pin AUDIO-COMSEC socket (SK2)} provides connections which enable
audio signals to be exchanged between the radic and a local headset or
handset, and between the radio and a COMSEC unit; in the latter case, the
signals may be in either an analogue form (clear speech) or a digital form
(secure speech). It also provides the data input/output and control
signal paths necessary to allow channels to he programmed from an external
device.

REM Terminals

The REM (remote line) terminals (SK3, SK4) may be used for three purposes:

{1)  To connect a suitable remote control unit (or another BCC 66 radio,
in RCU mode) to the vadio via up to 3 km of field telephone cable.
This will provide remote control of all radio functions except
on/off switching and battery saving.

(2) To connect the Remote Audioc Unit and handset. This will provide
pressel and call control only.

(3) For rebroadcast to another BCC 66 radio.

e Yol ol .0 T I 1 L
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VIU Plug

The 10-pin plug {PL1) fitted at the rear panel of the BCC 66H provides the
connections for thase control signals and supplies which are necessary to
enable the radio to interwork with a VIU but which are not directiy
associated with the audio output and input.

ASSOCIATED PUBLICATIONS

The following publications relating to the BCC 66H are available:

User Handbook Jaguar Manpack Radio BCC 66F /BCC 66H Ref TH 2275.
User Handbook Jaguar Vehicle Radio VRQ 316 Ref TH 2275,
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CHAPTER 2

[NTRODUCTION

This chapter provides the operating information for the Jaguar V Radio

BCC 66H only. The procedures given take no account of any change in the
method of operation caused by the radio's use in a vehicle station or by
the provision of secure speech facilities. For details of the operating
procedures to be used in such circumstances, refer to the appropriate User
Handbook and/or Technical Handbock.

BASIC OPLRATING INSTRUCTIONS

Preliminary

Connect a battery in charged condition to the rear panel.

Connect the 1.2 m or 2.4 m whip antenna (depending on the range required),
taking care to locate the hexagonal rod in the socket before tightening.

Connect the handset or headset to either of the AUDID sockets (COMSEC or
VIU).

Set the CHAN switch to the required channel of operation.

How to Communicate in Fixed Frequency Mode

Note: These instructicns assume that all channels have been programmed
with the required frequencies.

Using the Programmed Frequency

Set the CONTROL switch to LOC (local) - the fully counter-clockwise
position of the switch.

Switch the radio on by turning the VOL-ON/OFF switch in a clockwise
direction.

The display will, for a period of 10 seconds, show the eight characters of
information stored in the channel's memory. (After 10 seconds the display
reverts to a single horizontal bar at either the left end or the right end
of the display}.



10.

11.

12.

13.

14,

Say, for example, we have selected Channel 1 and the display reads:

- J0H50 nrﬂ

F indicates the fixed frequency mode of operation.

36850 indicates the channel frequency in kHz.
N indicates normal operation. { rm signifies n for normal.)
[T indicates a medium power output of 3 W. (T signifies M for medium).

Assuming that this is the desired information the radio is now ready for
normai use on this channel,

Changing the Programmed Frequency

[f we now select Channel 2, let's say the display reads:

- 159 15 Rl

F - fixed frequency aperation.
75975 - channel frequency 75975 kHz.
mn - normal operation.

M - medium power cutput, 3 W.

The information on the display is the same as for channel 1 except for the
different frequency. Let's suppose, however, that a new frequency is
wanted - say 55975,

This frequency can be quickly introduced by turning the CHAN switch to M
(the Manual Channel) and pressing in sequence the 55975 buttons on the
keyboard, The display will now read 55975. (The fifth figure jis entered
automatically since there is a channel spacing of 25 kHz.)

Since we want fixed frequency, normal mode and medium power operation we
must check the display and press the following buttons on the keyboard if
necessary:

F - for fixed frequency.

n - for normal operation.
M

- for medium power,

. e o~ oo~



The display now reads:

15,

16.

i7.

18.

19,

20.

21.

~553 15 nll

The radic is now ready for normal use on this the manual channel,

How to Communicate in Hopping Mode

Note: These instructions assume that all channels have been programmed
with the required frequencies and codes.

Check that the preliminary connections and settings given in paragraphs 2
to 5 are carried out, i.e. battery, whip antenna, handset or headset are
connected and channel selected.

Set the CONTROL switch to LOC (local), the fully counter-clockwise
position of the switch.

Switch the radio on by turning the VOL-ON/OFF switch in a clockwise
direction.

The display will, for a period of 10 seconds, show the eight characters of
information stored in the selected channel's memory.

Say, for example, we have selected Channel 5 and the display reads:

had4H5E2Y nl

h indicates the hopping mode.

34625 indicates the channel reference frequency in kHz.
(1 indicates normal operatian.
[T indicates a medium power output of 3 W.

Check that the displayed information is correct. When last used the mode
of operation (position 1 of the display) could have been altered to fixed
frequency (F). The channel memory will recall the last selection made.

If necessary, select hopping mode by pressing the hH button and check that
the display shows h in position 1.

The radio is now ready to communicate on this channel as a hopping mode
gutstation, In a typical operation there are normally a number of
outstations, but only one radio is a hopping mode control station. The
display on this radio would indicate H on position 1=of the display, this
is selected by pressing the hH button twice rapidiy.
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24,

25,

27 .

In order to set up a hopping net, first ensure that the control and all
cutstations are switched to the same channel and to the hop mode before
making the initial synchronising transmission (otherwise synchronisation
may take longer, see para. 31). The initial synchronising transmission
should normally be made by the control station, who will hear a rapid
series of high-pitched pips on operating the pressel for the first time.
These continue for about 5 seconds while the other radios are becoming
synchronised, When the pips have stopped the synchronising (control
station) radio operator should start speaking and operate the net in the
normal way. Synchronisation will now be maintained unless {a) a radio is
switched off, or {b) there is a channel change, when initial
synchronisation will occur as above.

CONTROL Switch

With the CONTROL switch set to LOC {local), the radio is controlled by its
own keyboard. This position is used for normal local operation., With the
switch set to LOC ECON (local econamy) the operation is the same as for
the LOC position except that a battery saving facility is provided.

With the switch set to DIS (disabled) the keyboard is inactive to prevent
the buttons being accidentally knocked and selected by, for example,
branches and undergrowth. The display is alsc turned off in this position
to aveid showing a light.

The REM ECON, REM and RCU positions are for use with the remote lines and
are explained in para. 72.

CHAN Switch

The CHAN switch selects the radio operating channel. ATl eight channels
can be programmed with frequencies and where relevant with codes. The
programmed frequency on the manual (M) channel can be overwritten directly
from the keyboard. For radios with the hopping facility, hop codes can be
included on the channel programme. For radios with the secure speech
facility using a COMSEC unit, these secure codes can also be included on
the channel programme.

Note: Do not attempt to turn the CHAN switch past its restriction during
normal operation. The restriction, situated after the Channel 7 position,
is fitted to prevent inadvertent selection of a programme function.

VOL-ON/OFF Switch

The VOL-ON/OFF switch has seven positions and when it is set to any
position from OFF, the radio is switched on. The W (whisper) position
enables a whispered transmission to be heard satisfactorily by a receiving
station, also received signals and sidetone are at a reduced level.
Positions 3 to 6 give increasing levels of audio. The last position (*)
is the Noise-On facility, which gives a hiss in the phones to enable the
receiver operation to be checked.

Note: Do not attempt to turn the VOL-ON/CFF switch past the restriction
during normal operation. The restriction, situated after the *
(Noise-0On) position, is fitted to prevent inadvertent selection of a
programme function.



Changing the Power Qutput Setting

28. To change from medium power output to low power, press the Lo bulton on
the keyboard - the eighth display character will show L. To select medium
power press the M button - the eighth display character will show M . To
select high power, press the Hi button - the eighth display character wil]
show H.

Note: If high power is selected, a two-tone note - Error Tone - will be
heard in the phones and the display will flash in the lst, 7th and 8th
character. The 8th character will bef1. Error Tone is explained in
para. 42. High power can only be selected in the high power vehicle radio
installation.

Changing the Mode of Operation

29, The operation modes 'fixed frequency', 'hopping control' and 'hopping
outstation' are displayed at the left end (position 1) of the display. To
change from either hopping mode to fixed frequency press the F button -
check for a display of F. To change from fixed frequency to hopping,
press the hH key once (h) for hopping outstation (display of h) and
rapidly twice (H} for hopping control (disptay of H).

30. To change from normal operation { m on display position 7) to Auto-
Rebroadcast, Intercom or Call:

Press the A-R button for Auto-Rebroadcast - seventh display
character shows A.

Press the Ic button for Intercom - seventh display character shows
I.

Press and hold the Ic button for Call - seventh display character
shows C and & loud, high-pitched tone will be heard.

The Auto-Rebroadcast, Intercom and Call facilities are explained later.

FURTHER HOPPING INFORMATION

Initial Synchronisation

31. To ensure a satisfactory synchronisation of the net radios it is important
that they are all switched on, set to hopping mode and to the correct
channei. One radio, normally the control station, makes the synchronising
transmission. This radio will hear the synchronising pip tones for 5
seconds - the other net radios will not expect to hear anything in this
period. The synchronising radio, after the pip tones have stopped, will
make the initial speech transmission to the other net radios. They will
hear this transmission if they are synchronised and can then reply in the
normal manner. If any member of the net is late switching on, or for any
other reason does not hear the initial speech transmission, this radio is
not synchronised. This unsynchronised {unacquired) radio will adopt the
Late Entry mode. Two control radios in a net is an unacceptable state and
will set off the 'Evror' warning tone in a control station receiving from
another control station.

[ ¥ ol S = | I | 10 -~
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Late Entry

The unsynchronised radio can become synchronised in one of two Ways:

(1) If the net is busy, the radio should expect to hecome synchronised
and hear transmissions with 16 seconds of total transmission time.

{2) If the net is quiet, the unsynchronised radio can transmit to the
net. At the end of the 5 seconds of synchronising pip tones, the
rest of the net will be temporarily synchronised to him and he may
pass traffic. At the end of this transmission, the net will resume
synchronisation to the control radio, who should then reply with a
transmission at least 16 seconds long to correctly synchronise the
late entry radio. Urgent traffic can be passed to other outstation
radios within the net during this time, as synchronisation has not
been permanently disrupted by the late entry radio.

The control radio believing that an outstation is not synchronised should
transmit to the net for at least 16 seconds to ensure the synchronisation
of the late entry radio.

Changing Channel

[f a net is in the hopping mode and communicating normally, a change to
another channel can be made in the same manner as for a fixed frequency
net. However, the synchronisation procedure and initial transmission as
described in para. 31 will normally be repeated.

Exceptions to this are:

(1) If a radio switches to a fixed frequency channel to speak to another
non-hopping radio and then returns to the hopping net.

{2) If a radio switches to another hopping channel but does not transmit
or receive a message and then returns to the hopping net. .

Hailing Tone

The 'Hailing Tone' facility is provided to enable a radio operating on
fixed frequency to make contact with a hopping net. The 'outside' radio
must be on the same channel {the same displayed frequency) as the hopping
net .

The 'Hailing Tone' is a low frequency audic tone which is on for 1/4
second and off for 1/4 second for a duration of 5 seconds. It is produced
when the 'outside' radio transmits. FEach radio in the hopping net will
hear the 'Hailing Tone'. One of the hopping net radios, normally the
control, may then select fixed frequency mode and talk to the outside
radio.

A happing radio cannot be hailed if it is in active Receive, Transmit or
rebroadcast mode. Once a radio has been hailed, the radio cannot be
hailed again for 40 seconds.
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Changing the Power Qutput Setting

To change from medium power output to low power, press the Lo button on
the keyboard - the eighth display character will show L. To select medium
power press the M button - the eighth display character will show [ . 7o
select high power, press the Hi button - the eighth display character wili
show H.

Note: If high power is selected, a two-tone note - Error Tone - will be
heard in the phones and the display will flash in the lst, 7th and 8th
character. The 8th character will bel1. Error Tone is explained 1in
para. 42. High power can only be selected in the high power vehicle radio
installation.

Changing the Mode of Operation

The operation modes.'fixed frequency', 'hopping control' and 'hopping
outstation' are displayed at the Teft end (position 1) of the display. To
change from either hopping mode to fixed frequency press the F button -
check for a display of F. To change from fixed frequency tc hopping,
press the hH key once (h) for hopping outstation {display of h) and
rapidly twice (H) for hopping control (display of H).

To change from normal operation ( n on display position 7) to Auto-
Rebroadcast, Intercom or Call:

Press the A-R button for Auto-Rebroadcast - seventh display
character shows A.

Press the Ic button for Intercom - seventh display character shows
I‘

Press and hold the Ic button for Call - seventh display character
shows C and a loud, high-pitched tone will be heard.

The Auto-Rebroadcast, Intercom and Call facilities are explained later.

FURTHER HOPPING INFORMATION

Initial Synchronisation

To ensure a satisfactory synchronisation of the net radios it is important
that they are all switched on, set to hopping mode and to the correct
channel. One radio, normally the control station, makes the synchronising
transmission. This radio will hear the synchronising pip tones for 5
seconds - the other net radios will not expect to hear anything in this
period. The synchronising radio, after the pip tones have stopped, will
make the initial speech transmission to the other net radios. They will
hear this transmission if they are synchronised and can then reply in the
normal manner. If any member of the net is late switching on, or for any
other reason does not hear the initial speech transmission, this radio is
not synchronised. This unsynchronised (unacquired} radio will adopt the
Late Entry mode. Two control radios in a net is an uracceptable state and
will set off the 'Evror' warning tone in a control station receiving from
another control station.



39.

40.

41,

4z.

The Hailing Tone also operates when other radios, not on the hopping net,
but on the reference frequency and in fixed freguency mode, are
transmitting.

Note: In order for a fixed frequency radio to 'hail' a hopping net, it is
necessary to transmit on the reference frequency of the hopping net
for a period of at least 3 seconds. Should the hopping net be
inactive then the 'Hailing Tone' will be triggered in all radios
hearing the call. A member of the hopping net can then transfer to
the fixed frequency mode and respond to the 'hail'. This will
normally take a 1ittle time for the operator to change mode. If
the hopping net is active then the Hailing Tone will not be heard.
It is therefore prudent to wait a certain length of time after a
‘hail', to see if a response has been elicited, before trying
again.

Hop Bands

For radios operating in the hopping mode there are 9 hop bands, each of
6 400 kHz, within the overall frequency range of 30 00C to 88 000 kHz.
The frequency ranges of the 9 hop bands are shown below:

HOE Band

3C 000 to 36 375 kHz
36 400 to 42 775 kHz
43 200 to 49 575 kHz
49 600 to 55 975 kHz
56 000 to 62 375 kHz
62 400 to 68 775 kHz
68 800 to 75 175 kHz
75 200 to 81 575 kHz
81 600 to 87 975 kHz

W O~ O U B W N e

Between Hop Band 2 and Hop Band 3 - i.e. frequencies 42 800 to

43 175 kHz - there is a no-go band which cannot be used for hopping. If

frequencies within this range are selected an Error Tone is produced and

the radio reverts to fixed frequency mode. The no-go band does not apply
to fixed frequency operation.

ERROR INFORMATION

Error information is provided by an audio 'Error Tone' which may be
accompanied by a flashing or blank display. The audio 'Error Tone' is a
two-tone note which is a high frequency of 2 kHz for 4 second then a lower
frequency of 1.6 kHz for % second. Once activated, the Error Tone will
continue until a cancelling or correct key selection 4s made.
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The Error Tone can be activated by an incorrect key entry in the following

Ways:

(1}  Frequency between 88 000 - S0 000 kHz selected.

Note: The keyboard does not permit frequencies below 30 000 kHz and

above 90 000 kHz to be selected.

{2)  High power output selected {when not in a high power vehicle
installation).

{3) Hopping selected when in the no-go hop band of 42 800 to 43 175 kHz.

{(4) Hopping selected when the hop code has not been programmed.
(5)  Secure speech programme seTected when COMSEC unit not fitted.

(6) Two hopping control stations. Tone heard by receiving station.

{7} Channel programmed with out-of-range fregueancy. Tone heard when

channel selected.

The Error Tone could also be activated in the remote mode of operation

(with the CONTROL switch set to RCU) as follows:
(1}  Other radio not switched on or not set to REM.

{2) Remote Tines not connected or faulty (open circuit or faulty
connection).

{3) Interference and excessive noise picked up by the remote lines can
cause a flashing or blank display and the Error Tone. Cables in

excess of 3 km length could also produce these symptoms.

Note: If the remote lines are crossed or short circuited, the
Call Tone will be activated.

The Error Tone is normally stopped by reselecting the correct key or
operating the Test key. (The Test key reproduces information stored
the radio memory - if this is incorrect the Error Tone will continue.
The Error Tone volume can be adjusted by the radio volume control.

in

)

Note: If when the radio is switched on the Buyilt-In Test Equipment (BITE)

detects a fault within the radio, the Error Tone will be

triggered. After pressing the Test key, a 4-digit fault code will
appear in the central area of the display {(where the frequency and
codes are normally displayed). The BITE testing is done in two

stages - the first stage on switch on and the second on seltecting
hopping mode. If the radio is switched on in the happing mode the

two stages are combined.

i
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PROGRAMMING

Programming of radio channel frequencies, hop codes and secure speech
{COMSEC) codes - especially for numbers of radios - will normally be
carried out by using the Portable Programmer, Racal MA 4073 or the Fil!
Gun, Racal MA 4083. Fach radio can also be programmed manually. It is
recommended that the programmes are set and altered by experienced
personnel,

Manual programming can only be carried out when the VOL-ON/QFF and CHAN
switches are set beyond their restrictions after the * (Noise-On) and 7
positions respectively. These are overcome by pressing the button on the
side panel adjacent to each switch.

The VOL-ON/OFF switch programme positions are:

- Frequencies,
~ Hop codes.

F
H
B - Barred frequencies.
S

Secure speech codes.
The CHAN switch programme positions are:-

ALL - A1l channels with the same code.

C - Common parts of the codes.

L - Zeroise (erases programme memor jes).

Note: A further restriction exists before the Z (Zeroise) position to

prevent accidental selection. This is overcome by pressing the
button on the side panel adjacent to the CHAN switch,

Programming Frequencies

For Channel M the frequency only can be set without going to the programme
mode, by setting the CHAN switch to position M and pressing the
appropriate keys.

Channels 1 to 7 can only be programmed when the VOL-ON/OFF switch is set
past the restriction to programme position F. Set the CHAN switch to the
channel required then press the relevant keys for the frequency required.
The frequency selected, which will be indicated on the display, must be in
the range 30 000 to 88 000 kHz and since the channel spacing is 25 kHz the
Tast two figures must be multiples of 25 - i.e. the fourth figure can only
be either 2, 5, 7 or 0. The fifth figure is entered automatically, 5 for
fourth figures 2 and 7 - so that they become 25 and 75 - and 0 for fourth
figures 5 and 0 - so that they become 50 and 00. The Keyboard will ignore
any fourth figure selection which is not 2, 5, 7 or 0. If a fifth figure
s entered the keyboard will ignore it. If any error is made the channe)
should be re-programmed by pressing the T (Test) key and reselecting.
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Programming Hop Codes

To programme the hop codes, the VOL-ON/OFF switch must be set past the
restriction to the H position. Then set the CHAN switch to the requirec
channel. The display will not indicate the code already programmed to the
channel,

The hop code consists of 25 characters, the last five of which are the
common code - common to all channels. The code numbers are in octal, i.e,
0 to 7 only. The code is displayed in four groups of five characters in
positions 2 to 6 of the display. Each group is identified by a numper, 1,
2, 3 or 4, at the right end of the display. When the first five
characters of code have been keyed in, press the Stepping key (+) and

1 - ist Group

f»”‘#’JZ 2nd Group
3 - 3rd Group
} P .

4 - 4th Group

CODE BLGCK GROUP
ENDICATOR

the next group number will then appear at the right end of the display and
this group of code can then be entered. This process 1is repeated until
the fourth group is fed to the memory. Mistakes can be rectified by
pressing the T butten and re-entering the correct code. Mistakes on any
group can be rectified by first selecting the relevant group and then re-
entering the correct code.

The Tast five characters of the hopping code are the common code, which is
the same for all eight channels. This is programmed by setting the CHAN
switch to the C position and Keying in the five figures of code. Only the
group number (1) is valid for this operation,

In addition, all eight channels can be programmed with the same hop code -
the first 20 characters - when the CHAN switch is set to ALL.

Note: Care should be taken when programming. To communicate on any one
channel, figures of frequency and 25 characters of hop code must be
programmed. If any radio in the net is praogrammed incorrectly no
signals would be heard by that radio on the affected channel/
channels. Also, transmissions by this radio on the affected
channel/channels would not be heard by other radios in the net.

Programming Barred Frequencies

The radio can be programmed not to hop on to any selected frequency of the
2304 channels in the 9 hop bands - these are termed barred fregquencies.

Up to eight barred fregquencies can be programmed manualTy, while up to 64
can be programmed using the Portable Programmer MA 4073. For the latter,
not more than 16 can be entered in any one hop band; the Error Tone is
initiated if more than 16 frequencies are entered.
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To programme a barred frequency manually the VOL-ON/OFF switch must he <ot
to programme position B and Lhe CHAN switrh to any channel position. The
frequency is selected by pressing the aporopriate keys. The maximum of
eight barred frequencies can be programmed by entering one on each channel
position - M and 1 to 7 - of the CHAN cwitch.

Note: Although the barred frequencies arc proqrammed via the CHAN switch,
the frequencies are not stored as channel information.

A1l barred frequencies can be erased by first setling the VOL-ON/QFF
switch to programme position B and then the CHAN switch to programme
position Z - the Zeroise position.

Notes: (1) Barred freguencies are applicable to hop frequencies only.

(2) Barred frequencies cannot be selected in the no-go hop band,
i.e. 42 800 to 43 175 kHz.

(3) If the reference frequency is barred the radio can still be
hailed.

{4) The barred frequency is displayed during programming and can
be reviewed. This can be overwritten if a new barred
frequency is required.

SELF-TEST FACILITY

The Self-Test facility enables the operator to check various aspects of
the radio performance by pressing and holding the T (Test) key. The Test
key also introduces the Noise-On conditicn in the phones - this checks the
receiver performance. The information displayed gives the state of the
radio at the instant the Test key is pressed. Providing that the radio is
operating in the relevant mode, information will be displayed as follows:

Disptay position 1 - Hopping Synchronisation.

7 - Battery Level.

8 - Receive Signal Level or Transmit Power Output Level.
The information is given by up to three horizontal bars. Generalising,

the more bars the better the condition. The individual interpretations
are explained in more detail in the following paragraphs.

Battery Leve)

This information is available whenever a battery is fitted and the radio
is switched on. The information on position 7 of the display is:
BTank Charge Battery {Low Battery Warning).
- Battery Volts Low.
= Battery Volts Normal.
= Battery Volts High.



62.

63.

64.

65.

66.

[f the battery Tevel is indicated as one, two or three bars the radio will
work normally. In normal operation and in Receive mode the Low Battery
Warning (70 ms receiver noise, 570 ms off) will be heard in the phones
when the battery reaches the O-bars condition. When the Low Battery
Warning is heard the battery must be recharged. The battery level can be
checked on Transmit by first operating the pressel and then pressing the
Test key - one bar is satisfactory, no bars indicates that the battery
should be recharged. In this condition no bars would not cause the Low
Battery Warning - this only accurs in the Receive mode.

Receive Signal Strength

This information is available only when a signal is being received at the
instant the Test key is selected. The information on the right hand end
(position 8) of the display is:

Blank Weak Signal.

- Normal Signal.

= Strong Signal.

= Very Strong Signal.
Quite frequently a O-bar indicated signal will be sufficient to operate
the radio. The signal information would be confirmed by the audio level
in the headset. A blank display with a noisy audic level would indicate a
weak signal while a blank display and no audio would mean there was no
signal. If a very strong signal was indicated and there was no audio in

the headset then the radio is probably being jammed. Jamming is more
Tikely to occur from other local radios than an enemy jammer.

Transmitter Power Level

This information is available only when a signal is being transmitted at
the instant the Test key is selected. The information on the right end
{position 8) of the display is:

Blank Transmitter probably not working, no sidetone,
- Transmitter working, power low.
= Transmitter working, power normal.
= Transmitter working, power high,

This facility gives information on the output leve! of the power range
selected. 1In general a 1, 2 or 3-bar display will mean that the radio
will operate normally. When low power is selected the indication will not
be above one bar. Where a medium power or high power level s set, a 1-
bar display could mean that there is an anterna mismatch and may be
rectified by ré-positioning the antenna. It could also mean that the
battery level is low.
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Hopping Synchronisation

This information is available only when a hopping net is set up and it
gives the state of synchronisation at the instant the Test key is
selected. The information on the left end (position 1) of the display is:
Blank Uracquired.

- Waiting, synchronised (but not recently),

]

Waiting, synchronised recently.
Synchronised and operating (on Receive or Transmit).

I

Two Controls error warning.

This information will be provided when a radic is either in the process of
becoming synchronised or is already synchronised to the hopping net at the
instant the Test key is selected. Where a radio is making a synchronising
transmission (hears pip tones) the other radios would have a blank display
if their Test keys were selected. Once the radios are synchronised three
bars would be indicated on the display (while transmitting or receiving).
After this, whenever the net goes guiet (no radio transmitting) and within
45 minutes since the Tast transmission the display would indicate two bars
if the Test key was selected. As soon as a radio transmits, three bars
would again be indicated. After 45 minutes and up to 4 hours, one bar
would be displayed. After 4 hours the radios would be unacquired {no
bars).

If the two hop control condition (H) exists {the radio could only be in
the receive mode) the Error Tone would be activated.

The Test key is operative at all times when the radio is working even when
the display is otherwise inactive, i.e. with the CONTROL switch set to DIS
(Disabled), REM or REM ECON.

The Test key, which recalls selections made to a channel memory, enables a
wrong input to be corrected. When programming frequencies and codes,
entries can be cancelled by pressing the Test key and selecting the new
frequency or code which overwrites the previous entry. When the Error
Tone is on, in most instances, it will be cleared when the Test key is
selected.

Note: If when the radio is switched on the Built-In Test Equipment {BITEL)
detects a fault within the radio, the Error Tone will be triggered.
After pressing the Test key a 4-digit fault code will appear in the
central area of the display (where the frequency and codes are
normally displayed). The BITE testing is done in twe stages - the
first stage on switch on and the second on selecting hopping mode.
If the radio is switched on in the hopping mode the two stages are
combined,



72.

73.

74.

75,

76.

77.

78.

78.

REMOTE OPERATION AND REBROADCAST

The radio can be operated with remote lines in three ways:

{1) With another Jaguar V radic where either radio could control the
other {remote control),

(2) With another Jaguar V radio for rebroadcast purposes.
(3) With a remote handset or Remote Audio Unit.

Remote Control

(REM) 8 ¢ —9F

Remote Cable

Two Jaguar V radios can work together to provide remote control of one by
the other, providing one radic's CONTROL switch is set to REM and the
other is set to RCU. The radio set to REM {Radio B) will he controlled
remotely by the radio set to RCU (Radioc £} for all facilities and switch
positions except on/off and battery saving (ECON).

Connect the remote lines, 2-wire field cable (D10 or equivalent), to the
remote terminals of one of the Jaguar V radios. Lay out up to 3 km of
remote line avoiding any possible sources of noise or interference, e.qg.
power lines. Connect the remote line to the other Jaguar V radio remote
terminals.,

Switch both radios on and set both CONTROL switches to LOC {local). If
the Call Tone (continuous high-pitched note) is heard in the phones the
remote Tines are crossed or faulty. If they are crossed it is important
that only one radio's remote line connections are reversed.

Whilst setting up the link the two operators can communicate. One can
call the other by pressing and holding down the Ic key {Call mode). The
other should now go to Intercom by selecting the Ic key. When using
Intercom, the operation is simplex - only one operator can operate his
pressel and speak at a time.

When the stations are ready to operate, set Radio B to REM and Radio C to
RCU. Key Radio C for the channel and mode of operation required.

In effect the two stations now form one radio, i.e. the front panel of
Radio C and the RF circuits of Radio B. {The RF circuits of Radio C and
the front panel of Radio B are now ineffective.)

After adjusting the position of Radio B for optimum signal and security
conditions it can be left unmanned. Alternatively, a radio operator can
monitor signals and transmissions at Radio B.



80G. The facilities available to each radio are summarised in the following
table.
Table 2.1 - Remote Control Facilities
FUNCTION OPERATOR AT RADIO C (RCU) OPERATOR AT RADIO B (REM)
Transmit/ | Can Transmit and hear own ! Can Trancmit. Can hear own
Sidetone sidetone sidetone. Can monitor RCU
transmission.
Receive Can Receive Lan monitor Receive
Catll Can Call and hear own Cannot Call. Can hear Call
Call Tone Tone, Call is available if
{0C selected first.
Intercom Intercom available Cannot select Intercom
(unless LOC selected
beforehand}
Mode Can change operating mode | Cannot change operating
Control mode {unless LOC selected
beforehand).
Rebroadcast
81. Remote lines are also used when two Jaguar V radios form part of a

rebroadcast link and are set to operate in the Auto-Rebroadcast mode.

Four radio stations are needed to set up a rebroadcast 1i

on one frequency and the others on another frequency.

Frequency 1

Y’ L
A

NET 1 , NET 2 Frequency 2
Y ; Y —Zz— ¥
B C D
Remote
Caﬁ]e
A-R : ' A-R n Modes set
LoC .or LOC or Loc with }ink
REM REM working

Auto-Rebroadcast

nk, two operating
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Setting Up a Rebroadcast Link

Referring to the diagram, set Stations A and D as follows:

{1}

CONTROL switch to LOC {local}.
Switch radios on and set to n - normal operation.

Set frequency. Check frequencies on Nets 1 and 2 are not too ctlose
(see Table 2.2).

Assemble and connect whip antenna to the hexagonal socket on the
front panel.

Set Stations B and € as follows:

(1)
(2)
(3)
(4}

Switeh radios on and set to n - normal operation.
Set frequency as in para. 82.
Set CONTROL switch to LOC (local}.

Assemble and connect whip antenna to the hexagonal socket on the
front panel.

Stations A to B and C to D establish radio communication. Station A then
tells B to set up rebroadcast link to b via c.

Station B then:

(1)
(2)
(3)

Acknowledges A and requests A to standby.
Connects the remote cable te the remote terminals.

Reels out cable (maximum 3 km) to € position.

Station C then:

(1)

(2)

Connects remote cable to remote terminals. (If Call Tone is heard
in phones, reverse cable connections on one radio only.)

Selects Ic (Intercom mode) - as does Radio B - and checks that the
Tine is operating.

(3} Keys in n (normal operation) and calls D to say that rebroadcast
link is now ready and to standby for call from A.

(4) Selects Ic (Intercom mode) and informs 8 that cable is connected and
that D is ready to receive a call from A.

(5) Selects A-R {Auto-Rebroadcast) mode.

Station B:

{1} Selects n (normal operation).

(2)

fay

Calls A and advises that rebroadcast 1ink is now ready and that D is
standing by to be called.

L T mpmde A O mmrd
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Station A then communicates with Station D and the rebroadcast link is
established.

Stations B and C can monitor transmissions in both directions. Stationg
A, B, C and D can communicate with each other while B and C are in A-R
mode.

When the link is operating satisfactorily, B and C can be left unattended
provided their CONTROL switches are set to REM. It is possiblie for only
one of Stations B and C to be attended. If so, the other should be set to
REM. The attended station can control both Stations B and C by
controlling his own in the normal way and the unattended one by switching
to RCU. It is possible to set up a rebroadcast net using RCYU and REM in
this way once the remote Tines have been laid and connected.

Rebroadcast Links with Hopping and Fixed Frequency Modes

Nets can establish a rebroadcast link when either hopping or fixed
frequency modes are selected provided each net uses a base frequency in
the hop bands shown in the Frequency Separation Table.

To rebroadcast with both nets working in the hopping mode, set Stations A,
8, C and D to h or H as appropriate.” Then set each net to the required
frequency and hop code. The two nets could have the same hop code but the
frequencies must be separated as per table. 1In this mode, the third radio
could experience slightly distorted messages, i.e. if A is transmitting C
can hear and understand him but the speech will sound distorted.

Table 2.2 - Frequency Separation/Distance Between Antennas

FREQUENCY SEPARATION
DISTANCE BETWEEN ANTENNAS

Fixed Frequency Nets Hopping Nets

2 mor greater Greater than 10% Hop bands separated by
one or more bands

10 m or greater Greater than 5% Hop bands adjacent or
with greater separation

JOO m or greater Greater than 2% Can use the same hap band
but must use different
reference frequency or
different hop codes

93.

The Table 2.3 at the end of this chapter gives details of the expected
performance of rebroadcast systems using all possible combinations of
modes and using clear speech and secure speech. -
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Call and Intercom

Call

The Call facility is available to radios connected by remote lines when
they require to use the Intercom mode. Call is initiated by either radio
to alert the other radio or a remote handset.

Call is selected by pressing and holding down the Ic key, whereupon C will
be indicated on position 7 of the display. The resultant Call Tone, a
high-pitched note, will be heard in the phones of the local and remote
radios.

Intercom

The Intercom facility is available to radios connected by remote lines.
Intercom is selected by either radio in order to communicate with the
other radio or a remote handset. A radio set to Intercom will not
transmit when the pressel is operated, but it will allow reception of
signals in the normal manner (provided transmission has valid squelch-
opening information).

Intercom is selected by pressing the Ic key and I will be indicated on
position 7 of the display. Intercom operation can only take place in one
direction at a time (simplex operation).



Table 2.3 - Rebroadcast Performance

NET 1 MET 2
MESSAGE SOURCE MODE MODE NOTES
1 Clear Speech Fixed Freq | Fixed Freq Satisfactory
2 Clear Speech Hopping Hopping Satisfactory
3 Clear Speech Hopping Fixed Freq | Possible with some
distortion. Satisfactory
using Rebro Unit
4 (Clear Speech Fixed Freq | Hopping Satisfactory
5 Secure Speech | Fixed Freq | Fixed Freq | Satisfactory
6  Secure Speech Hopping Hopping Possible delay in receipt
of message - Tosing 1 or 2
seconds.
7 Secure Speech | Hopping Fixed Freq | As above (in 6)
8  Secure Speech | Fixed Freq Hopping As above {in 6)

Note:

When more than two radic Tinks are used in an extended rebroadcast

system, there will be a progressive degradation of signals
depending on the quality of the radio links.
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CHAPTER 3

[NTROBUCTION

User maintenance of the BCC 66H is restricted to the periodic performance
of the cleaning, lubrication and inspection pracedures set out below. For
details of the user maintenance procedures for any item of ancillary or
optional equipment {e.g. harness, VIU, etc.), refer to the User Manual
and/or Technical Manual for that item.

The frequency with which each of the user maintenance procedures is
applied, and whether or not every operation of a particular procedure is
required at every maintenance period, depends upon local circumstances.
However, it is recommended that all the procedures are conducted in full
before returning the radio to stores following its use in the field.

PROCEDURES

Tools and Materials Required

(1) Small, clean, dusting brush.
(2) Clean, soft, lint-free cloth.
{3) Clean water.

(4)  Petroleum jelly.

Cleaning
WARNING

UNDER NO CIRCUMSTANCES ATTEMPT TO CLEAN THE RADIO USING SOLVENTS,
DETERGENTS OR ABRASIVE SUBSTANCES. TO DO SO CAN RESULT IN DAMAGE TO THE
DISPLAY WINDOW AND/OR THE UNIT SEALS, THUS IMPAIRING THE OPERATIONAL
EFFICIENCY OF THE UNIT.

Taking care not to scratch or otherwise damage the window protecting the
display, remove all Toose dirt, grit, etc. from the exterior of the radio.
A dusting brush should be used to clean out corners and recesses, around
the keypad pushbuttons, etc.

Moisten a piece of clean, lint-free cloth in clean water {warm water may
be used, if available).

Using the moist cloth, thoroughly wipe over the exterior surfaces to

remove and remaining dirt and stains. Caked dirt should be 'soaked' off.
-

Using a dry, clean, lint-free cloth, dry the exterior of the radio.

Ensure that all moisture is removed from within recesses, connector

sockets, etc.

BCC 66 Vol. 1H 2.1
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Lubrication

Immediately following cleaning, the battery input terminals (i.e. the pair
of stud contacts contained In the recess in the rear panel} must be coated
with petroleum Jelly to protect them against corrosion.

It is important that this protection is maintained while the radio i< in
use, especially if there is a possibility that it will be subjected to
immersion in salt water or exposed to salt spray.

Insgection

Should a defect be found during any stage of the procedure which follows,
the local repair authority must be notified. Under no circumstances
should user personnel attempt any repair.

Examine the exterior of the radio for indications of mechanical damage,
paying particular attention to the seals fitted between the front and rear
panel assemblies and the centre Sleeve section of the case.

Confirm that all the screws fixing the two panel assemblies to the centre
section are present and securely tightened.

Inspect the display window for scratches and other marking. In
particular, check that there is no blemish which could obscure or distort
any part of the display or which could prevent Tight reaching the sensor
that controls the display brightness.

At the CONTROL switch:

(1) Check that the control knob is correctly orientated and securely
fastened.

(2) Check for the correct mechanical operation of the switch over its
complete range of movement. -

At each of the CHAN and VOL-ON/OFF switches in turn:
WARNING

DG NOT SET THE CHAN SWITCH TO "Z' UNLESS THE STORED DATA IS NO LONGER
REQUIRED.

(1) Check that the control knob is correctly orientated and securely
fastened.

{2} Check that the mechanical lock operates and releases correctly.

{3) Check for the correct mechanical operation of the switch over its
complete range of movement.

Depress and release each of the keypad pushbuttons in turn, checking that
the pushbutton operates and releases correctly and without grating or
binding.
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Check that each of the multi-way and coaxial connectors on the front and
rear panels is undamaged and securely fitted. Also check that the
connactor interior and pins are clean and dry.

Check that each of the AUDIO-COMSIC, AUDIN-VIY and IF sockets on the front
panel, and the VIU plug on the rear panrl, is provided with a protective
cap. Confirm that each of these caps i~ rlean and undamaged and that the
cap retaining strap is intact.

At the rear panel, check that the battery terminals are clean and are
protected against corrosion by a film of petroleum jelly,
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CHAPTER 4

INTRODUCT ION

The procedures contained in this chapter enable a comprehensive functional
check-out of a BCC 66H to be performed without the use of common or
special-to-type test equipment, and without removing the radio from its
case,

The procedures take no account of the radio's use in a vehicle radio
station or of the provision of secure speech facilities. For details of
the functional check procedures to be used in sych circumstances, refer to
the appropriate User Handbook and/or Technical Handbook.

The frequency with which the functional check procedures are performed and
whether or not every test is required at each performance, depends upon
Tocal circumstances, However, it is recommended that the procedures are
conducted as follows:

{1} Before the radio's use in the field, at Teast those functions
appropriate to the proposed method of use should be checked ({see
table 4.1),

(2} Before returning the radio to stores following its use, the
procedures should be performed in full,

(3) At any time that it is suspected that the radio is faulty, those
checks appropriate to the type of fault suspected should be
performed.

NOTE: If only the radio is available, testing is normally restricted to
the performance of the Preliminary Check-Out procedure.

EQUIPMENT REQUIRED

{1)  Jaguar v Radio BCC 66H - 2,

{2)  Battery Rechargeable MA 4025 - 2.

(3)  Whip Antenna 1.2m or 2.4m - 2.

{4)  Handset/Headset - 2.

(5) Field telephone cable (D10 or similar) - as required.
Ensure that the batteries (item 4(2)) are fully charged.
PREPARATION
At each radio:

(1)  Fit a fully charged battery.



10.
11.

12.
13.

14.

15.

16.

17.

(2) Fit an antenna to the whip antenna socket.

(3) Connect a handset/neadset to the AUDIO-VIU or AUDIO-COMSEC socket.
Assign an operator to each radio.

Position the radios so that the operators are within easy calling distance
of one another (say, 5m apart). Preferably, the siting should be such as
to also enable visual contact between the operators.

PREL IMINARY CHECK-QUT

NOTE: The tests which follow should be applied to both radios.

Set the CONTROL switch to LOC and the VOL-ON/OFF switch to mid-voluma.
If Error Tone is not heard, proceed to para. 12.

If Error Tone is heard, press and release the Test key (T). Then:

(1) If the Tone ceases, proceed to para. 12.

{2) If the Tone persists and a 4-digit number appears on the display
(whilst key pressed), the radio is faulty and should be rejected.

(3) If the Tone persists, but no number is displayed, key in
F, 5000, n, M (with CHAN switch set to M.

(4} If the Tone ceases, proceed to para. 12. If the Tone still
persists, the radio is faulty and should be rejected.

Set the CHAN switch to M.

Key in

F, 3450, n, M.

Confirm that the correct display is obtained.

Hold down the Test key (T). Confirm that receiver noise is heard.

Hold down the PTT switch. Hold down the Test key. Confirm that at least
two horizontal bars are displayed at the right hand character position and
that sidetone is present. Release the key and the switch,

Key in

6100, Lo.

Confirm that the correct display is obtained.

Hold down the PTT switch. Hold down the Test key. Confirm that a single
horizontal bar is displayed at the right hand character position. Release
the key and the switch.
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Key in

7892,

Confirm that the correct display is obtained.

Repeat the check details in para. 17.

Set the VOL-ON/OFF switch to '*' and confirm that receiver noise is heard.
Set the CONTROL switch to LOC ECON. Confirm that after 15 seconds, short
bursts of receiver noise are heard. (Note: this will only occur if no
signals are received)

Return the CONTROL switch to LOC and the VOL-ON/OFF switch to mid-volume.

Hold down the Ic key. Confirm that Call Tone is heard and that the
seventh character on the display is now C.

Release the Ic key. The Call Tone should cease and the seventh character
of the display should become I.

Key in
n.

If no further checks are to be performed, set the VOL-ON/OFF switch to
OFF. :

LOCAL WORKING (FIXED FREQUENCY) FUNCTIONAL AND TALK-THROUGH CHECKS

Perform the sequence of checks detailed in paras. 9 to 26 inclusive.

At each radio, set the CHAN switch to each of positions M and 1 to 7 in
turn. After each selection is made, check that:

(1)  The channel is programmed for fixed frequency operation, adjusting
as necessary.

(2)  The channel frequency has not been zeroed.
{3) The radios display the same channel frequency.

If all the conditions of para. 28 are satisfied, proceed to para. 31. If
channels on either radio are zeroed or there is a difference in the
programming of the radigs:

(1) Ascertain whether the appropriate channel frequencies have been
allocated.

{2) If the frequencies have been allocated, programme both radios
accordingly.

(3) If the frequencies have not been allocated, programme both radios as
follows;



30.
31.

32.

33.

34.

35.

36.

37.

38.

Channel Key in

e IS R - R TR L B

Repeat the operations of para. 28.
Key in

n, Lo,

3317
3957
4637
5277
5977
6557
7197
7837

Select each channel in turn. Following each selection, perform a bothway
talk-through check. During the first talk-through check, both the mid-
volume and the W {whisper) setting of the VOL-ON/OFF switch should be

used. Return the switch to mid-volume before proceeding to the next

channel.

Should any check produce unsatisfactory results at either radio:

(1) Reselect the suspect channetl.

(2) Confirm that the correct channel frequency is displayed on both

radios.

{3} Repeat the talk-through check.

If the result of the recheck is unsatisfactory, the suspect radio should

be rejected as faulty.
Return the CHAN switch to M and enter
8797.

Perform a bothway talk-through check.
obtained, proceed as in para. 33.

Key 1in
M.

Select an agreed channel and perform a bothway talk-through check.
unsatisfactory result is obtained, proceed as in para. 33.

If an unsatisfactory result is

If an

If no further checks are to be performed, set the VOL-ON/OFF switch to

OFF.
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LOCAL WORKING (HOPPING FREQUENCY) FUNCTIONAL AND TALK-THROUGH CHECKS

Perform the sequences of checks detailed in paras. 9 to 26, and 28 to 38
inclusive.

At one radio, key in

h.

At the other radio, key in

H.

If Error Tone is not heard at either radio, proceed to para. 46.

If Error Tone is heard at ome, or both, of the radios, ascertain whether a
prepared Programmer or Fill Gun is available.

If it is, use it to programme the radios with the same hop codes and then
proceed to para. 45.

If it is not:
(1) Manually programme the following hop codes to ALL channels -

Group 1 01234

2 56701
3 12121
4 34567 .

(2} Manually programme the following Common code -

77777.
Repeat the operations of para. 40. If Error Tone is heard, the radio
concerned is faulty and should be rejected. If Error Tone is not heard,
proceed as below. )
Select each channel in turn. Following each selection, key in h or H as
required and then perform a bothway talk-through check. (Remember that
the first transmission on a new channel frequency by either radio should
cause Unready Tone to be heard for 5 seconds at the transmitting set).
Should any check produce unsatisfactory results at either radio:
(1) Reselect the suspect channel.
(2}  Confirm that both radios display the same channel frequency.
(3) Repeat the talk-through check.

If the result of the recheck is unsatisfactory, the suspect radie should
be rejected as faulty. -



48.

49,
50.

51.
52.

53.
54.

55.

56.
57.

58.

At one radio, key in
F

and hold down the PTT switch. Confirm that Hailing Tone is heard at the
second (hopping) radic. Release the PTT switch and key in

h.
Repeat the check of para. 48 with the second radio.

At each radio, set the VOL-ON/QFF switch to B. Setect each channel in
turn and see whether any barred frequencies are held in the radio.

If any barred frequencies are found, proceed to para. 58.

If no barred freguencies are found, programme any frequency to channel M
and confirm that the display shows this frequency.

If the display is correct, proceed to para. 55,

If the display is incorrect, repeat the programming operation. If the
display is still incorrect, the radio should be rejected as faulty.

WARNING: DURING THE NEXT OPERATION, EXTREME CARE MUST BE TAKEN NOT T0
ERASE ANY STORED DATA (E.G. HOP CODES) WHICH MAY BE REQUIRED FOR
FUTURE USE.

Zeroise the barred frequency just entered by setting the CHAN switch to Z
and confirm that the zeroising operation is correctly performed,

If the frequency is correctly erased, proceed to para. 58,

[f the erasure fails, repeat the zeraising operation. If this second
erasure also fafls, the radio should be rejected as faulty.

Set the CHAN switch to M. If no further checks are to be performéd, set
the VOL-ON/OFF switch to OFF. _ o

REMOTE WORKING FUNCTIONAL AND TALK-THROUGH CHECKS

At both radios, perform the PreTiminary Check-Out procedure, and the Local
Working (Fixed Frequency and Frequency Hopping ) Functional and Talk-
Through Checks.

Using a suitable length of field telephone cable (not more than 3 km),
Join the REM terminals on one radio to the REM terminals on the other.
Take care to observe the correct polarity of connection. (Incorrect
connection will result in Call Tone being heard, as a warning.)

gn both radios, set the CONTROL switch to LOC and the VOL-ON/QOFF switch to
N.

Confirm that an intercom link can be established by use of the Ic key on
both radios to select Intercom mode.



63.

64.
65.
66.

67.

68.
69.
70.
71.

72.

73.

Key in

n.

Set the CONTROL switch on one radto to RCU, and on the other to REM.
On the RCU set, press Test key (T} and note the resultant display.

On the REM set, press the Test kKey and confirm that the display is the
same as that obtained in the previous operation.

At the RCU set, change the power output level from medium (M) to low (Lo)
- Or vice versa. At the REM set, operate the Test key and confirm that
the display has changed to show the new output level.

At the RCY set, select the CHAN switch to a new channel. At the REM set,
operate the Test key and confirm that the two displays agree.

If a third radig is available, this may be used for a bothway talk-through
test.

Check that local break-in is available at the REM sat,

If deemed necessary, paras. 66 to 70 inclusive can be repeated with the'
roles of the two radios reversed,

If a check on Auto-Rebroadcast operation is required, four radios are
necessary. The check is performed by setting up and operating an A-R link
as described in chapter 2.

If no further checks are to be performed, set the VOL-ON/OFF switch to
QFF.



Table 4.1

Method of Use and Corresponding Functional Checks Required

METHOD OF USE

FUNCTIONAL CHECKS REGUIRED

PreTiminary | Local Local Remate
Check-0ut Working Working Working
{Fixed (Frequency
Frequency} | Hopping)
Locally controlled,
fixed frequency radio * *
Locally controlled,
frequency hopping radio * * *
Remotely controlied,
fixed freguency radio * * *
Remotely controlled,
frequency hopping radio * * * *
Remote Control Unit * *
Auto-Rebroadcast,
fixed frequency station * * *
Auto-Rebroadcast,
frequency hopping station * * * *
Intercom station *
paras.
60 to 62
REFERENCE paras. paras. paras. paras.
9 to 26 27 to 38 39 to 57 59 to 73
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CHAPTER &

INTRODUCTION

This chapter describes the main mechanical characteristics of the Jaguar V
Radio BCC 66H, and sets out the mechanical servicing procedures required
during first line servicing of the radio. For the corresponding
information for the VIU, the COMSEC unit, or any other item of optional or
ancillary equipment, refer to the appropriate Technical Handbook {see
Chapter 1}. For a detailed mechanical description of any assembly or unit
contained in the radio, refer to the appropriate part of Volume 2 of this
handbook .

MECHANICAL DESCRIPTION

The BCC 66H is of modular construction and uses printed circuit and large
scale integration {1.s.i.) techniques throughout. The radioc is mounted in
an aluminium alloy, sealed box-frame comprising:-

(1)  The Front Panel Assembly.

(2)  The Chassis and Motherboard Assembly, containing six discrete units
(moduies) and secured to the Front Panel Assembly.

(3) The Rear Panel Assembly.

(4) The Sleeve Assemhly, to which the Front Panel Assembly (complete

with the filled Chassis and Motherboard Assembly} and the Rear Pane!l
Assembly secure and which protects the interior of the radio.

A complete list of the main assemblies and units is given in table 5.1
below, and they are illustrated in figure 5.1.

Table 5.1 Main Assemblies and Units

UNIT DESCRIPTION RACAL
NO. PART NO.

VHF Transmitter-Receiver BCC 66H
comprising:

Sleeve Assembly

49226-100-10

1 Front Panel Assembly 49226~110-10
2 Chassis and Motherboard Assembly 49226-130-10
3 Interface 49226-140-10
4H Central Control Hop 49226-210-09
5 IF Unit 49226-160-10
6 RF Head 49226-170-10
7 Synthesizer 49226-180-10
8 ModuTator ri 49226~190-10
9 Rear Pane) Assembly 49226-200-10

49226-560-10




10.

The radio is sealed by toroidal seals fitted in the mating surfaces
between the Front and Rear Panel Assemblies and the Sleeve Assembly. The
keyboard switches and the l.e.d. display are centained in a separately
sealed compartment, enabling them to be removed from the Front Pane)
Assembly without disturbing the main seal. A sealing test point is
provided at the Rear Panel Assembly.

With the exception of the PTT switch, all the operator controls are
mounted on the Front Panel Assembly. The design and arrangement of these
controls is such as to provide ease of operation under all conditions of
service.

A1l external surfaces of the Panels and the Sleeve are finished in matt
deep bronze-green. Other surfaces - including knobs, keyboard and labels
- are finished in matt black.

The overall] dimensions and weight of the radio are as detailed in the
Technical Specification.

INTERCHANGEABILITY

Provided that the items concerned are at the same modification state, any
assembly or unit of one BCC 66H is electrically and mechanically
interchangeable with the corresponding assembly or unit of another

BCC 66H. With the exception of the Central Control Hop {Unit 4H), and
conditional on the modification state requirement being met, assemblies
and units may also be interchanged between a BCC 66H and a BCC 66F.

Any BCC 66H may be converted to a BCC 66F simply by replacing the Central
Control Hop (Unit 4H) with a Central Control Fixed 49226-150-10 {Unit ary,

MECHANICAL SERVICING

Environmental Requirements

Every effort must be made to ensure that:

(1)  The working area is adequately protected against the ingrass of
rain, blown dust, etc,

(2) A1l working surfaces are dry, and clean from dirt and other foreign
particles.

Tools and Materials Required

A complete 1ist of the tools and materials required for the performance of
the procedures which follow is given below. The requirements for specific
procedures are detailed in table 5.2 at the end of the chapter.

(1) Torque wrench, 0.35 to 0.39 Nm (50 to 55 o0z. in.) Toading, with the
following attachments:
Socket wrench 2.5 mm (0.098 in.) AF
Socket wrench 3.0 mm (0.118 in.) AF
Screwdriver blade.,



11.

12.

13,

14.

15.

16.

17.

18.

(2)  Extractor Tool, Racal Part No. 49226-051-10.

(3) Test Spacers, Racal Part No. 39226-792-10 (4 off).
(4)  Continuity Tester (e.g. Avometer).

(5)  Small, clean, dusting brush.

(6) Clean, soft, lint-free cloth.

(7) Grease XG271.

(8) Clean warm water.

Replacement Parts

When fitting a new.unit or item, ensure that the correct replacement part
is used. A complete list of the parts available at the present level of
servicing is given in chapter 12.

Before fitting a new unit, ensure that the interchangeability conditions
of paragraphs 7 and 8 are satisfied.

CAUTION
DURING THE PROCEDURES WHICH FOLLOW, CARE MUST BE TAKEN
NOT TO DAMAGE UNITS OR ITEMS BY CARELESS HANDLING, CLEANING
WITH ABRASIVE SUBSTANCES OR SOLVENTS, ETC.

Control Knobs

Removal

Remove and retain the securing screw fitted through the top of the knob
and withdraw the knob from the control spindle. :

Fitting

Carefully clean the exposed portion of the control spindle and the area of
the Front Panel normally concealed by the knob, taking care that the
threaded hole in the spindle is free from dirt and other foreign
particles.

In the case of the VOL-ON/OFF and CHAN switches, carefully clean and
insgect the Locking Slide Assemblies fitted at these switches (figure
5.2).

Carefully clean and inspect the control knob and secure screw, replacing
as necessary,

Fit the knob to the control spindle and slide the knob fully home. In the
case of the VOL-ON/OFF and CHAN switches, ensure that the Locking Slide is
correctly located within the underside of the knob.

Enter the securing screw and tighten the screw to a torque of 0.35 to
0.39 Nm (50 to 55 o0z. in).



19. Check for correct mechanical operation of the switch and, where
applicable, the Locking Slide Assembly.

Keyboard and Display Assembly (Figure 5.3)

20. Remaval and inspection of any item contained in the Keyboard and Display
Assembly entails the procedure set out below.

Dismantling

21. Fully loosen the four socket-headed, captive screws securing the Keyboard
Cover to the Front Panel Assembly.

22. Carefully Tift the Cover away from the Assembly, taking care that the
Display Window does not drop out onto the workbench or floor.

23. Withdraw the Display Window, complete with Window Seals and Seal Retainer,
through the back of the Cover.

24. Unplug the Display Board from the Front Panel Assembly, using the minimum
force necessary.

25. Carefuly remove the Keybcard Boot and the Support Plate,

26. Unplug the Keyswitch Assembly from the Front Panel Assembly, using the
minimum force necessary.

Cleaning and Inspection

27. Carefully clean the area of the Front Panel normally concealed by the
Keyboard and Display Assembly. Ensure that the threaded holes receiving
the Keyswitch Cover securing screws, and the sockets associated with the
Display Board and the Keyswitch Assembly, are dry and free from dirt and
other foreign particles.

28. Carefully clean and inspect all items removed during dismantling,.
replacing as necessary.

29. Check for correct mechanical and electrical operation of each switch of
the Keyswitch Assembly (figure 5.4).

Re-Assembly

30. Plug the Keyswitch Assembly into the Front Panel Assembly, ensuring that
the jack pins are fully home in the sockets. Use the minimum force

necessarg .

31. Lightly smear the sealing edges of the Keyboard Boot (figure 5.3) with
grease XG271, and fit the Boot and the Support Plate to the Keyswitch

Assembliy.
32. Check for correct mechanical operation of the Keyswitches.
33. Correctly orientate the Display Board w.r.t. the associated sockets on the

Front Panel Assembly (i.e. with the Light Sensor at the right hand side
when viewing from the front).

Bre g6 a1l 11U



34,

35,

36.

37.

38.

39.

43,

41.

42.
43.

a4,

45,

46,

47.

Plug the Display Board into the Front Panel Assembly, ensuring that the
Jack pins are fully home in the sockets. Use the minimum force necessary.

Lightly smear the Window Seals with grease XG271. Fit the Seals onto the
Seal Retainer, ensuring that they are correctly orientated (figure 5.3),

Fit the Seal Retainer - complete with Seals - around the Display Window,
and insert the assembly so formed into the window recess in the Keyboard
Cover,

Taking care to retain the Display Window in the Cover, fit the Keyboard
Cover to the Front Panel Assembly. Ensure that the Cover is correctiy
positioned over the Keyboard Boot.

Enter the four socket-headed, captive screws securing the Keyboard Cover
to the Front Panel Assembly. Tighten the screws to a torque of 0.35 to
0.39 Nm (50 to 55 oz. in.).

Front Panel Assembly (Figure 5.5)

Removal

Fully loosen the four socket-headed, captive screws securing the Front
Panel Assembly to the Sleeve Assembly.

Fully withdraw the Front Panel Assembly, together with the filled Chassis
and Motherboard Assembly, from the Sleeve Assembly. (A little force may
be required in order to overcome the resistance of the plug and socket
interface with the Rear Pane) Assembly; use the minimum necessary.)

Disconnect coaxial connectors 55K1, 6SKI and 2SK1 from the Front Panel
Assembly.

Remove Units 3 and 4 as described in paras. 52 to 56.
Prise away the socket retaining clips and disconnect film wire connectors

15K10, 1SK11, and 1SK12 from the Chassis and Motherboard Assembly. Care
must be taken when handling the film wire connectors.

Remove and retain the six pan-headed screws and crinkle washers securing
the Chassis and Motherboard Assembly to the Front Panel Assembly.

The Front Panel Assembly may now be separated from the Chassis and
Motherboard Assembly.

Fitting

Carefully clean and inspect the Toroidal Seal fitted in the rear face of
the Front Panel Assembly, replacing as necessary.

Ensure that the mating surfaces of the Front Panel Assembly and the Sleeve
Assembly, the exposed surfaces of the Chassis and Motherboard Assembly and
Units, and the interior of the Sleeve Assembly, are dry and free from dirt
and other foreign particles.



48,

49,

50.

51.

52.

53.

54.

55.

56.

57.
58.

59.

Inspect the Desiccant Container fitted in the rear, left hand, interior
corner of the Chassis and Motherboard Assembly. Replace as necessary.

Lightly smear the Toroidal Seal with grease XGZ71 and fit the Seal to the
Front Panel Assembly.

Fit the Front Panel Assembly to the radio by reversing the procedure of
paras 39 to 44 inclusive. The following should be noted:-

(1) Tighten all screws to a torque of 0.35 to 0.39 Nm (50 to 55 oz. in).

(2) When fitting the Front Panel Assembly/Chassis and Motherboard
Assembly into the Sleeve Assembly, ensure that the embossed arrow at
the top, right hand side of the Front Panel Assembly is aligned with
the corresponding mark on the Sleeve Assembly.

Chassis_and Motherboard Assembly (Figure 5.5)

Proceed as detailed in paras. 39 to 50 inclusive.

Units 3 to 8 (Figure 5.6)

Removal

Withdraw the Front Panel Assembly/Chassis and Motherboard Assembly from
the Sleeve Assembly as described in paras. 39 to 40.

If Unit 5, 6 or 8 is to be removed, disconnect coaxial connectors as
follows:-

Unit 5 - 5SKI (slide out cable and connector from under retaining clip).
Unit 6 -~ 65K2 (slide out cable from under retaining ¢lip).
Unit 8 - 2SK10 {accessible through cut-out in rear face of Chassis).

Fully unlock the slidelocks at either side of the Chassis, adjacent to the
Unit.

Fit the extractor tool to the Unit, ensuring that the tool's arms are
correctly located in the slots in the unit backptate.

Press down on the extractor tool handle. The tool will rotate about the
basses on each arm, raising the Unit from the Chassis; it may then be
removed by hand. Use the minimum force necessary.

Fitting
Ensure that the slidelocks at the Unit's position are fully unlocked,

Locate the flanges at either side of the unit backplate in the siidelocks
and press the Unit fully home. Use the minimum force necassary.

Fully lock both sidelocks. Connect any coaxial connectors disconnected
during the operations of para. 53.



60.

6l.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Carefully clean and inspect the Toroidal Seal fitted in the rear face of
the front Panel Assembly, replacing as necessary.

Ensure that the mating surfaces of the Front Panel Assembly and the Sieevs
Assembly, the exposed surfaces of the Chassis and Motherboard Assembly anc
Units, and the interior of the STeeve Assembly, are dry and free from dirt
and other foreign particles.

Inspect the Desiccant Container fitted in the rear, left hand, interior
corner of the Chassis and Motherboard Assembly. Replace as necessary.

Lightly smear the Toroidal Seal with grease XG271 and fit the seal to the
Front Panel Assembly.

Fit the Front Panel Assembly/Chassis and Motherboard Assembly into the
radio by reversing the procedure of paras. 39 and 40. The following
should be noted:-

(1)  When fitting the Front Panel Assembly/Chassis and Motherboard
Assembly into the Sleeve Assembly, ensure that the embossed arrow at
the top, right hand side of the Front Panel Assembly is aligned with
the corresponding mark on the Sleeve Assembly.

(2) Tighten all screws to a torque of 0.35 to 0.39 Nm (50 to 55 oz. in),

Rear Panel Assembly (Figure 5.7)

Desiccant

Fully loosen the four socket-headed, captive screws securing the Rear
Panel Assembly to the Sleeve Assembly.

Remove the Assembly from the radio. (A little force may be required in
order to overcome the resistance of the plug and socket interface with the
Chassis and Motherboard Assembly; use the minimum force necessary).

Fitting

Carefully clean and inspect the Toroidal Seal fitted in the front face of
the Rear Panel Assembly, replacing as necessary,

Ensure that the mating surfaces of the Rear Panel Assembly and the Sleeve
Assembly, and the rear face of the Chassis and Motherboard Assembly, are
dry and free from dirt and other foreign particles.

Lightly smear the Toroidal Seal with grease XG127 and fit the Seal to the
Rear Panel Assembly.

Fit the Rear Panel Assembly to the radio by reversing the procedure of
paras. 65 and 66. taking care that the locating dowels and the socket on
the Assembly are correctly positioned in their receptacies on the Chassis
and Motherhoard Assembly before pushing the Panel Assembly fully home.
Tighten all screws to a torque of 0.35 to 0.39 Nm (50 to 55 oz. in.},

-

The contents of the Desiccant Container fitted in the rear, left hand,
interior corner of the Chgssis and Motherboard Assembly are intended to

[ B T T T 1



/2.

to one year. At any time that it is suspected that the desiccant is
saturated, and at intervals of not more than ten months, the Front Panel
Assembly/Chassis and Motherboard Assembly should be removed from the radio
and the Container replaced.

Use of Test Spacers

The Test Spacers enable the radio to be arranged in a working
configuration without the Sleeve Assembly fitted. The method of use is
illustrated in figure 5.8.
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CHASSIS AND SLEEVE ASSEMBLY
MOTHERBOARD ASSEMBLY 49226 -560-10
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(UNIT 2}
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]
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(UNIT &M

Jaguar V Radio BCC 66H:
Main Assemblies and Units Fig
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[RACAL]
TH2250

BCC66 VOL 1H
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CHAPTER 6

INTRODUCTION

1, The BCC 66H control system consists of two main functional areas:

{1) The Keyboard and Display. Together with the associated electronic
circuits and the rotary control switches, these provide a man-radio
interface which enables the user to input control information and to
receive an indication of the radio's response to this information,
to call up and display the 'last entered' control information, and
to visually monitor certain aspects of the radio's operation.

(2)  The Central Control, Hop. This provides all the signal and contro]
routing for the transmitter-receiver.

2. The sections which follow briefly describe how each of these areas
performs its allotted roles and outline the manner in which they interact
(both with each other and with other units of the radio) to provide the
required level of control. Unless otherwise stated, it is assumed that
normal working is selected and that the secure speech option is not fitted.

SERIAL WORDS

3. The principal medium for the exchange of information between the Keyboard/
Display and the Central Control is a 4 kbit/sec, pulse-width-modulated,
serial word (Figure 6.1} transmitted over a common, bidirectional input/
output line (CIO}.
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Words exchanged in this manner can be formed of two parts. The first of
these is a header word which contains synchronising information, the
identity of the unit for which the word is intended, the contrel action
required, and an indication of whether or not data is to follow. The
second is a data word containing the informafion associated with the
requested control action. Each transaction commences with the appropriate
header word being sent twice, i.e. a double header; any data involved is
then sent once.
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QUTLINE OF QPERATION

In the Keyboard/Display circuits (Figure 6.2), a microprocessor
continually scans the rotary control switches, the keyboard switches and
the display drivers., When the microprocessor detects that a function
requiring a serial word transfer has been selected, it sends to the
Central Control:

(1)  a double header containing a request for information already stored
in the Central Control to be issued within the radio and to the
Display, or

(2) a double header containing a request for new information from the
keyboard to be stored, issued to the radio and echoed to the
display, followed by a data word containing the new information, or
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(3) a double header containing a request for a specific control action,
as apprapriate to the selection.

The Central Contro] (Figure 6.3} only reacts to valid double headers (i.e.
those headers specifically identified as being for use by the Central
Control). On receipt of such a header, the microprocessor contained in
the unit initiates the seéquence of actions appropriate to the request
conveyed by the header. Included in this sequence is the transmission of
a reply to the Keyboard/Display, as an acknowledgement of the request and
to provide a confirmation check of the operating data. If the reply is
not received within 100 ms of the request being sent, Error Tone is
initiated (TNE) to signal 'lost word®. Where more than one reply is
expected (para. 27) these should follow within 100 ms of one another; if
this period is exceeded, 'lost word' is signalled as previously described.

The display shows details of the radio’s operation as supplied by the
Central Control, except during information entry, when it temporarily
shows the new information as it is entered. Unsolicited data words
received from the Central Control are displayed, unless this would cause
confusion, as (for example):

{1) When information is being entered, or

(2)  when the echoed information is incompatible with the keyboard
operation,

SERIAL WORD HANDLING AND CONTROL STORAGE

Request for Entry of a Fixed Frequency Setting, Hop Code, Barred Frequency

or Common Code

If entry of a fixed frequency setting, hop code, barred frequency or
common code is requested, the Keyboard/Display issues a double header
followed by a data word. The header contains the number of the channel in
which the frequency or code information is to be entered, while the data
word contains the information itself.

When the Central Control has correctly jdentified the header, it checks
the incoming data word for correct parity and, in the case of frequency
information, out-of-range frequency (out-of-range frequencies are those
not within the band 30 000 kHz to 87 975 kHz). Assuming successful
completion of these tests, the information is then extracted from the data
word and stored against the location indexed by the channel number in the
header,

When the radio is in a programming mode, i.e. the Keyboard/Disp]ay has
previously transmitted the request 'Set Fill TX-Inhibit' (para. 34), the
Central Control takes no further action. This will be the case when
programming Channels 1 to 7 fom the keyboard, having selected PROG F, H,
B or C at the VOL-ON/OFF switch. When the radio is on the Manual channel
{M), there is no necessity to select PROG F in order_to programme a fixed
frequency setting to the channel; thus no 'Set Fill TX-Inhibit' is sent
and so the Central Control performs an information re-jssue sequence.
However, to enable a hop code, barred frequency or common code to be
prograsmed te Channel M, PROG H, B or C must be selected; this causes the
‘Set Fill TX-Inhibit! request to be sent, with the resylt already
described.
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For the re~issue, the information is transferred to the Synthesiser as a
serial data stream (SYD), accompanied by a clock signal (SYC) and a
framing pulse (SYF).

After a delay determined by the current microprocessor activity, the
Central Control sends a reply consisting of a double header and a data
word which, apart from the 'destination' indicator being changed to show
*Keyboard/Display', echo those received.

On detecting the reply header, the microprocessor at the Keyboard/Display
extracts the echoed information from the following data word and passes it
to the display. It also performs a parity check on the data word to
determine whether the data has been corrupted during transmission from the
Central Control. If incorrect parity is found, the display is caused to
flash.

If the Central Control detects incorrect parity in the incoming data word,
it ignores the data word and sets TNE to initiate the Error Tone; also no
reply is sent. If an out-of-range frequency is found, the unit completes
the sequence described in the preceding paragraphs, including the re-issue
of the out-of-range information to the Synthesiser. However, it also
activates the Error Tone to advise the user that the condition exists.

Hop codes are entered in blocks of five digits within the range 0 to 7.
Provision is made to enter up to four groups per channel and one further
group common to all channels. When the CHAN switch is set to the required
channel or C, the mode and frequency information is cleared from the
display and the right-hand character position shows a 1, to indicate ‘lst
block'.

The first code block can now be keyed in, commencing with the most
significant digit. As the digits are keyed in, so they appear in the
frequency field of the display. When the fifth digit is entered and the
key released, the request for entry of the block is forwarded to the
Central Control and all numerical keys are inhibited.

The operator now presses the Stepping key (4). This increments the group
indicator display and re-enables the numerical keys. This is purely a
Keyboard/Display function and involves no communication with the Central
Control.

If required, the next block or blocks may be omitted. Successive
operations of the Stepping key change the block indicator but leave the
existing code unchanged.

Request for a Fixed Frequency Setting

In this case, the double header is not followed by a data word, but does
contain the channel number for information retrieval.
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[f Fill TX-Inhibit is clear, the channel memories are accessed at the
location indexed by the stored header and the information thus obtained
issued to the Synthesiser; also, there is an update of the mode control
setting. Parity and out-of-range frequency checking of the readout data
is performed. If Fill TX-Inhibit is set, the only action resulting from
the request is to reply to the sender. The latter arrangement allows the
user to 'scroll’ through all stored frequency settings, for monitoring
purposes, while maintaining the Synthesiser set to the freguency last
selected. -

If hopping operation is in demand at the time the request is received (or
such a demand is made subsequent to the request) the hop code and barred
frequency store locations for the selected channel are accessed; also, the
information re-issue sequence is modified so that the Central Control
updates the frequency information to the Synthesiser in accordance with
the stored hop code and barred frequencies and at the required rate.

As before, a delay elapses before a reply is sent, this reply consisting
of a double header (with a suitably-changed ‘destination' and 'data
following' indication) followed by a data word containing the requested
information. The reaction of the Keyboard/Display to the reply is as
described in para. 13.

Request for a Change of Mode Setting

When a change of the mode setting is requested, the double header is
followed by a data word specifying the new setting.

Before a reply is sent, the stored information is issued to other units of
the radio. These signals remain as set until changed by an update or
power is removed from the unit. The reply is subjected to the delay as in
previous cases, and consists of a double header and a data word which,
apart from the changed 'destination', echo those received. Parity
checking is performed on all data used from store.

If an unobtainable function is requested - e.g. high power when a high
power VIU is not connected or hopping operation when the selected channel
frequency is in the 'no go' band - the mode is updated to as near the
requested mode it is possible to achieve (in the case of the examples

~given, this is medium power and fixed frequency respectively), THE is set

to activate the Error Tone, the data word for the reply is changed to show
the achieved mode, and incorrect parity is set in the word. To the
Keyboard/Display Assembly, it now appears that the reply data word has
been corrupted during transmission and thus it causes the mode characters
of the display to flash.

If hopping operation is requested when no hop code is stored against the
selected channel number, the radio is allowed to adopt the hop condition,
but TNE and incorrect parity in the reply word are set. Thus Error Tone
is generated and the mode characters of the display flash.

Request for a Data Re-Issue I

For this request, there is no data word following the double header.
After the delay, three consecutive replies are sent to the Keyhboard/
Display:
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(1)  An echo of the received double header, with the 'destination’
indicatar suitably changed.

(2)  The double header for the channel change last executed, again with
the destination changed to ‘Keyboard/Display', followed by a data
word containing the frequency information recalled from the store
location indexed by the header,

(3) The double header for the mode control change last executed,
addressed to the Keyboard/Display Assembly, followed by a data word
containing the mode control data recalled by the store location
indexed by the header.

The execution of the request also causes the release of Fill TX-Inhibit
and the resetting of CNO (para. 32}, to permit normal operation of the
radio,

Request to Erase Stored Data (Software Zeraise)

This request is sent as a double header only. After the delay, a reply is
Lransmitted consisting of an echo of the received header addressed to the
Keyboard/Display.

The request is initiated in two ways. The first of these is by setting
the CHAN switch to Z while the VOL-ON/OFF switch is at any position other
than OFF, H, B or S. The Central Control reacts to the header by writing
zeroes into all store locations used for fixed frequency settings, hop
codes and barred frequencies. The zeroed condition of the locations is
maintained until the information is re-entered. The mode control data
rever?s to the default condition (fixed frequency, normal working, medium
power).

The second way of initiating the request enables selective zergising to be
carried out. This is achieved by setting the CHAN switch to Z while the
VOL-ON/OFF switch s at S, Hor B. In this case, the Central Control
reacts to the header by writing zeroes inte all store locations used by
the function selected at the VOL-ON/OFF switch. The condition of the
zeroed locations is maintained until the information is re-entered, as
before, but the mode control data is retained intact,

Request for Monitor Information

For this request, there is no data word following the double header. The
Central Control reacts to the request by setting the 'test output' (CNO)
for a Noise-On test and a check of Synthesiser Tock, but there is no
further data update.

After a delay, the reply header is sent with 'destination’ changed and
‘data following' indicated, Parity checking is performed, in order to
generate the correct parity for the transmitted word. Lf there is a BITE
failure, a BITE Error Message is also sent.

[+ Kol Al =l BT S T
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Reguest to Set Fill TX-Inhibit

As for other reguests involving control actions only, there is no data
word following the double header containing this request. Following the
delay, the received header (with 'destination' changed) is echoed to the
Keyboard/Display.

The Central Control's reaction to the request is to set Fill TX-Inhibit.
This prevents the radio being switched to Transmit, usually as a
preliminary step to programming. The condition is maintained until a
release command is received (para. 28).

Data Retention

The random access memory (RAM} used in the Central Control to store the
frequency, code and mode data is provided with a standby battery, enahling
data to be retained when the radio is switched 'off’' or in the event of a
prolonged interruption of the radio supplies {the change over to the
standby supply is performed automatically}. Thus at start-up, the 'lTast
entered' freguency, code and mode control data can be re-issued to set the
radio in a defined state.

BITE

BITE (Built-In Test Equipment) is a software routine which is performed
automatically. It contains two main subroutines, one dedicated to
checking for correct functioning of the Central Control during fixed
frequency operation and one dedicated to checking for correct functioning
of the Central Control during frequency hopping operation. The first of
the subroutines is always executed immediately following switch on. If
the remembered type of operation is 'hoppdng', the second subroutine is
also executed at that time. [f the remembered type is 'fixed', execution
of the second subroutine is delayed until the hopping key {hH) is next
operated.

MEEY

The routine detects any one of a range™of faults and indicates the
presence of the fault by initiating Error Tone. If the Test key is then
pressed, the Central Contrel responds to the request for monitor
information it thus receives by addressing a BITE Error Message to the
Keyboard/Display.

The BITE Error Message consists of a double header and a data word. The
data word contains a #4-digit number which uniquely identifies the fault,
and this number now appears in the frequency field of the display. As the
Keyboard/Display is expecting the normal monitor information, it regards
the incoming data word as corrupt and so causes the display to flash.

o
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SIGNAL PATH ROUTING AND CONTROL (Figure 6.3)

Fixed Frequency Reception

With the radio in Receive, the input signal to the Central Control from
the If Unit (CIF) is returned directly to the IF Unit as signal CAR, and
also connected to a linear inverting wideband amplifier in the signal
routing/level shift/slicer circuit. The inversion provides the correct
polarity for digital (secure speech) signals by compensating for the
inversion which occurs in the IF and discriminator stages; in addition to
ac amplification, the amplifier performs a dc level translation. The
wideband amplifier output is used as the ‘wideband received signal' (CKR)
to the Interface Unit, and is also fed to the clock recovery circuit.

Should the clock recovery circuit find that the incoming signal contains
16 kbit/sec data (secure speech), it causes the microprocessor to generate
control signals CSB/CFB. This signal is used by the microprocessor to
augment the radio squelch CSS in the production of the ‘any squelch open
or 16 kbit/sec detected' flag CSQ (removing the receijver muting} and for
the control of the 150 kHz tone {para. 76). Externally, CSB and CFB are
connected to the Interface Unit for use in steering the CWR signal to the
remote lines,

Fixed Fregquency Transmission

Control over the transmit status of the Power Amplifier is exercised by
the 'controlled pressel' output CPS. This signal is inhibited if:

(1) a Set Fill TX-Inhibit request has been received,
(2) the Intercom mode has been selected or Call Tone is active, or
(3}  the Remote Control Unit mode has been selected.

If no such inhibition is present, CPS follows the "input pressell CPI to
switch to 'transmit' supply to the Power Amplifier, although transmission
is allowed only if both the Synthesiser and the Modulator loops are
Tocked., CPI active also makes TNI active; hence the Unready Tone is
generated, to warn the user that the transmit path is not yet 'clear to
send’',

When signal CPS is active and the 'transmit power level' inputs MPL and
MPM from the Power Amplifier indicate that transmitter output has been
detected, the microprocessor returns TNL to the inactive state and
activates the CTX {'clear to send') output to the Interface Unit. This
terminates the Unready Tone and enables the user to receive sidetone. It
should be noted that, during fixed frequency operation, the delay between
operation of the pressel and the onset of the 'clear to send! condition is
normally so short that the user is unlikely to hear the Unready Tone.

A1l message signals for transmission enter the Central Control as signal
CWT from the Interface Unit, and are directed to the TMO output - for
processing by the Modulator Unit - and also routed to the clock recovery
circuit., If the 'input pressel' CPI and the recovery circuit squelch CSB
are both active, the microprocessor produces control signal CAD, which
prevents the generation by the Synthesiser of the 150 Hz moduiation tone
{used for receiver squelch purposes).
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The 'clear to send' is also required in Intercom and Auto-Rebroadcast
modes, and when the radio is used as a Remote Control Unit. Provision is
made to enable the signal to be generated under these conditions. During
reception, CTX follows the squeich control CSQ to enable the audio/digita)l
(clear/secure speech) signal to pass to the user.

Monitoring During Fixed Frequency Operation

For the monitor facility (para. 32), the two inputs indicating 'received
signal strength' (MRL and MRM) are input to the microprocessor during
Receive. In Transmit, the microprocessor receives the 'transmitter power
Tevel' inputs MPL and MPM. The 'battery measure' inputs MBL and MBM are
passed to the microprocessor all the time the radio is 'on', regardless of
the mode of working.

Frequency Hopping Reception

With the radio in Receive, signal CIF takes the form of bursts of
19.2 kbit/sec message data interspersed with bursts of synchronising data
at the same rate,

Included in the synchronising data is information indicating the source
type (analogue or digital) of the associated message data. This source
type, together with whichever of normal and Auto-Rebroadcast working is
selected, determines the processing the Central Control performs on the
message data, as follows:

(1) Analtogue/Normal. The message data is delta-demodulated and output
to the IF Unit as signal CAR and to the Interface Unit as CWR.

{2) Digital/Normal. The message data is (a) delta-demodulated and
output to the IF Unit as CAR, and {b) squared, retimed to
16 kbit/sec and output to the Interface Unit as CWR., Both of
control outputs CSB and CFB are generated.

(3) Analogue/Auto-Rebro. As in {2} except that of CSB and-CFB, only the
former is produced.

{4) Digital/Auto-Rebro. As in (2).

All this processing is performed by the signal routing/level shift/slicer
and associated circuits, in conjunction with the microprocessor,

In each case, the synchronising data is extracted by the correlator and
passed to the timebase and the microprocessor in the form of timing
information. The receiving circuits respond to the information by
adjusting the timing within the Central Control, and the frequency data
output to the Synthesiser, as required to bring the radio into
synchronisation with the transmitting station. When synchronisation is
achieved, the microprocessor activates the CSQ and CHS control outputs.
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Frequency Hopping Transmission

Control of the transmit status of the Power Amplifier and enabling of the
‘clear to send’ output CTX are performed in a similar manner to that
described in paras. 42, 43 and 45, except that:

(1)  During the change from cne channel freguency to the next,
transmission is inhibited by the 'hop mute' output CHM from the
phase-locked clock generator, under the control of the 16 kHz system
clock CCK and the microprocessor.

(2) When the pressel is released, CPS remains active for the time
required to transmit 'end of message'.

{3) The microprocessor subjects CTX to a set-up delay, which allows the
receiving station to synchronise before a valid message is sent.
During this delay, TNI is active, causing Unready Tone to be passed
to the operator. When transmitting for the first time in a net
which has not previously been synchronised to a control station, the
delay is of some 5 seconds duration.

The processing carried out on the message signal which is to be
transmitted depends upon the message source type, as follows:

(1) Analogue. The message is input from the Interface Unit as signal
CAT. This is first delta-modulated and the resultant digital data
retimed to 19.2 kbit/sec. Synchronising data with the source flag
set to 'analogue' is then inserted into the message and the whole
level-shifted before being output to the Modulator Unit as signal
TMD.

(2) Digital. The message is input from the Interface Unit as signal
CWT. As it is already in the form of digital data {at 16 kbit/sec),
delta-modulation of the incoming signal is not necessary. In all
other respects, the processing is as described in {1), except that
the synchronising data source flag is set to 'digital’.

Monitoring During Frequency Hopping Operation

Buring frequency hopping operation, the monitoring arrangements of para.
46 are expanded to include an indication of the synchronisation status, as
determined by the microprocessor.

Hopping Authority Clash

The synchronising data includes the hopping authority of the transmitting
station. On reception, this is compared with the hopping authority of the
receiving station (held in the microprocessor as part of the mode
information). If both authorities are found to be ‘control', Error Tone
is initiated at the receiving station. If the Test key (T) at the latter
is then operated, the synchronisation status indication is replaced by the
character H. -

The error is cleared by either station going to 'outstation' status.
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Hailing

[f a fixed frequency, clear speech, transmission at the displayed channel
frequency is received by a hopping radio during normal working, I5Q is
activated. The microprocessor reacts to this by initiating Hailing Tone
(TNH) to advise the operator of the fact. Further hailing is then
ineffective for a period of 45 seconds.

SUPPLY DIP DETECTOR AND REGULATOR (Figure 6.3)

The purpose of the supply dip detector is to cause data to be re-issued at
switch on and in the event of a supply voltage interruption which is
sufficient to cause data corruption within the Central Controil. The
circuit incorporates a voltage requlator which derives +5 V and +6 V
supplies from the incoming 9.5 V line, to power internal circuits of the
Central Control,

ECONOMISE CONTROL (Figure 6.3)

Economise (Battery Saving) is a mode of operating the radio in which
certain internally-derived power supplies are made available on a 10 per
cent (approx.) duty cycle (i.e. the supplies are only applied for
approximately 10 per cent of the total time) under the contro) of the
microprocessaor. While not ali supplies can be 'economised', the mode does
significantly reduce the current drain on the battery.

The mode is selected by setting the CONTROL switch to any one of the ECON
positions, this action applying signal CBS to the Central Control. Then
providing that:

(1}  The states of the squelch signals indicate that there is no 'active
receiving’',

(2)  CPS indicates that transmission is not demanded,

and
(3) a hold time of 15 seconds has elapsed.
the ‘'battery saving control' waveform CSC appears at the output of the
Central Control. The waveform is passed to the power supply regulators
contained on the Rear Panel Assembly, where it causes the 'economised’
supplies to be switched ‘on' for 70 ms and 'off' for 570 ms.
It should be noted that when frequency hopping operation is selected,
battery saving can only take place between 15 seconds and 4 hours from
last receiving or transmitting control synchronisation.

LOW BATTERY WARNING

The microprocessor constantly monitors the 'battery measure’ inputs MBL
and MBM, When the inputs indicate that the vottage a® the battery
terminals has fallen to approximately 10 V, the microprocessor generates
the flag output €SQ as a 70 ms ‘on', 570 ms 'off' waveform. Thus the
receiver muting is switched 'off' for 70 ms and ‘on’ for 570 ms, and hence
the operator hears short bursts of receiver noise at regular intervals to
warn him of the 'low battery' condition.
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REMOTE WORKING

Remote Contro)

When remote control operation is selected, the control system
configuration is modified according to whether the radio under
consideration is the 'controlled' or the ‘controller' {i.e. whether the
CONTROL switch on the radio is set to REM or to RCU}, as indicated in
Figure 6.4.

CONTROLLER([RCU) CONTRCLLER (CONTROLLED RARI0-REM:
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Remote Control ~ Simptified Block Biagram Fig. 6-4

The vocabulary of serial words remains as used in norma) working, and the
two main functional areas are still a Keyboard/Display combination and a
Central Control unit. Now, however, the Central Control at the
‘controller' is prevented from responding to serial word inputs and these
pass to the Central Control in the ‘controlled' radio, via the Interface
Units and the remote 1ines. At the ‘controlled' radio, the '
Keyboard/Display is prevented from acting upon any operator input other
than a request for update information and from displaying anything other
than recalled information, and all replies generated by the Central
Control are routed to the Keyboard/Display at the 'controller’'.

For a more detailed description of remote control operation, refer to
Chapter 7.

Intercom and Auto-Rebroadcast

If Intercom or Auto-Rebroadcast is selected (except whenT™in remote), the
linked radios each remain under control of the local operator, and hence
the control system configuration remains as described for the normal mode.
For a mare detaijled description of Intercom and Auto-Rebroadcast
operation, refer to Chapter 7.
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PROGRAMMING FROM AN EXTERNAL DEVICE

When programming frequencies or codes using an external device, the device
is normally connected to the AUDIO-VIU socket on the radio's front panel,
The Interface Unit senses this termination and adjusts its circuits so as
to provide a suitable interface between the programmer and the CIO Tine,
thus enabling the exchange of information and replies between the Central
Control and the device (see Chapter 7). A1)l such communication is
performed using the serial word arrangement described in earlier sections.

Alternatively, the AUDIO-COMSEC socket may be used if no COMSEC unit is
fitted and programming via the remote lines is not required.

OPERATION WITH COMSEC

With a COMSEC unit connected to the radio, the Interface Unit extends the
CIO line to the COMSEC unit, via the AUDIO-COMSEC socket. This enables
secure codes to be programmed from the radio, using either the keyboard or
a programming device. It also enables such codes to be erased via the
radio, either as part of a 'zeroise all' routine (VOL-ON/OFF switch to a
position other than OFF, B, H or S; CHAN switch to Z) or as a 'zeroise
secure codes' routine {VOL-ON/OFF switch to $; CHAN switch to 7). The
Central Control unit plays no part in these operations.
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CHAPTER 7

INTRODUCTION

The sections which follow outline the various functions performed by the
power supply, receiver, transmitter, and input and output interfacing
circuits of the radio. An overall block diagram, illustrating how these
functions interconnect and interact, is given in figure 7.1; functiona)l
block diagrams of individual areas of the circuits are given as indicated
in the text.

POWER SUPPLY GENERATION AND CONTROL (Figure 7.2)

When the VOL-ON/OFF switch is moved away from the OFF position, the fused
+12 V input supply (12 U} is connected as 'switched' supply 12°S to the
input of the power supply and logic circuit at the Rear Panel Assembly,
and also distributed as required within the Front Panel] Assembly. On
receipt of the supply, the power supply and logic commences to generate
the general OC supplies necessary for operation of the radio in accordance
with the requirements specified by the control inputs from the Central
Control, as follows:

{1) 9V5C. The +9.5 y ‘constant' supply, present all the time that the
radio is 'on'.

(2) 9V5BS. The +9.5 v ‘battery saved! supply. Providing the radio is
‘on' and the CONTROL switch is set to LOC or REM, this supply is
constant. However, if the CONTROL switch is set to LOC ECON, DIS
ECON, or REM ECON, the 'battery save control! signal CBS is
activated. After 15 seconds hold time - and providing the radio is
not actively receiving or transmitting - this causes ‘battery save’
waveform CSC to be generated, with the result that the supply is
available for only 10 per cent (approx.) of the total ‘on' time.
Setting the CONTROL switch to RCU activates signal RCU; this in turn
causes CSC to be held in the 'off" state, with the result that the
supply is switched off.

{3)  9V5SBSRX. The +9.5 y ‘battery saved, receive only' supply. As well
as being controlled by waveform CSC in the manner described in (2),
the availability of this supply is also dependent upon the state of
control signal CPS. When Transmit is demanded, CPS becomes active
and inhibits the generation of the supply.

(4)  9VSTX. The +9.5 v 'transmit only' supply. This supply 1is present
only while control signal CPS is active (i.e. while Transmit is
demanded, provided that the CONTROL switch is not set tog RCU).

These supplies are distributed to the main units of the radio as indicated
in the figure, The application of the 9V5C supply to the Synthesizer
energizes the 85 V inverter contained in that unit, which therefore
commences to output the +85 v supply used by other circuite of the



Synthesizer and by circuits elsewhere in the radio. Any other supply
rails required by a particular unit are derived from the incoming supplies
by circuits within the unit.

TUNING AND FREQUENCY CONTROL (Figure 7.3)

Tuning of the receiver and transmitter circuits to the selected channel
frequency, and the subsequent maintenance of the circuits on that
frequency, is controlled by the Synthesizer. The unit also provides a 16
kHz "system clock' (CCK}, a 150 Hz modulation tone, and the +85 V supply
described in the preceding section.

The majority of the unit's functions are performed by a large scale
integrated (LSI) circuit, in response to three frequency information
inputs:

(1) A BCD-encoded, serial data word (SYD) specifying the channel
frequency. This information is issued by the Central Control each
time a change of channel frequency is required and each time a data
re-issue is requested {see Chapter 6). It is accompanied by a clock
{SYC} and a framing pulse (SYF).

(2) A reference signal from either the local oscillator (SYR) or the
master oscillator (SYT), depending upon whether the radio is in
Receive or Transmit, which indicates the frequency at which the
circuit concerned is currently operating.

{3) A stable, 6.4 MHz frequency reference from the temperature-
controlted crystal oscillator contained in the unit. This signal is
used in the development of the tuning and frequency control signals,
and in the production of the CCK and 150 Hz outputs.

Receiver Tuning and Frequency Control

Assume that the radio is in Receive and that the Central Control has just
issued a fresh SYD word to the Synthesizer. When SYF becomes active,
indicating that the data on SYD is valid, the word is loaded into the LSI
under the control of SYC. The immediate effect of this fresh data is to
cause the LSI to update the 'band select! outputs BSA and BSB, so as tc
indicate to the receiver circuits which of the three discrete frequency
bands listed belew contains the new channel frequency.

BAND FREQUENCY (kHz)
I 30 000 to 43 175
2 43 200 to 62 375

3 62 400 to 87 975
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If it is further assumed that the new channel frequency is such as to
require a change of band, then BSA and BSB cause the receiver circuits to
be adjusted so as to enable operation within the appropriate band, as
described Tater.

Receiver tuning within the frequency band is performed by voltage-
controlled elements in the local oscillator circuit, under the contro) of
the ‘tuning voltage' (VT) output of the Synthesizer. The LSI uses the SYD
information and the 6.4 MH; refrence frequency to process a sub-multiple
of the SYR input from the local oscillator {obtained by dividing that
input by a modulus determined by the LSI} so as to provide current drive
to the non-linear amplifier which generates VT. The value of this drive
is such as to set VT to a level which will cause the local oscillator
frequency to move towards the required channel frequency +10.7 MHz.

The LSI also generates an 'out of lock*' control output (SYL). While the
state of this signal indicates an out of lock condition (i.e. that the
local oscillator is off tune), the loop filter characteristics are
modified to make more current available to the amplifier, thus enabling
the tuning operation to be performed rapidly. Once lock is achieved, the
filter is returned to the normal configuration, as the variations in VT
then required are only the small adjustments needed to maintain the local
oscillator frequency as set.

Transmitter Tuning and Frequency Control

Transmitter tuning and frequency control is performed in a similar fashion
to that described above, with two important differences. The first of
these is that the reference input to the Synthesizer is now provided by
signal SYT. The second is that whereas the local oscillator is tuned to
10.7 MHz above the channel frequency, the master oscillator must be
precisely tuned to half the actual channel frequency. The latter i
enabled by means of control signal CPS; this signal is active throughout

150 Hz Tone Controil

The 150 Hz modulation tone is used only when transmitting analogue
modulating signals (e.g. clear speech} during fixed frequency operation.
When sending digital messages {e.g. secure speech) at fixed frequency and
during frequency hopping operation, the Centra] Control makes 'audio or
digits’ control signal CAD active, and hence the 150 Hz output from the
Synthesizer is discontinued.

ANTENNA MATCHING UNIT (Figure 7.4)

The receiver input and transmitter output ports interface with the whip
antenna and 50 ohm (RF) antenna sockets via the Antenna Matching Unit.
This unit provides:

(1)  Matching between the 50 ohm RF input and output Tmpedances of the
radio circuits and the impedance of the whip antenna.

(2)  High-pass filtering of all RF input and output signals.

(3) Transmit-Recejve {TR) switching.

(4) Protection of the receiver input against large RF signal inputs.
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TR Switching

TR switching is performed by the PIN diodes referenced D and Dt in the
diagram. These are forward-biased from the 9Y5BSRYX supp%y to the RF unit
and the 9V5TX supply to the Power Amplifier respectively. Thus when in
Receive, Dp is enabled to conduct, while Dr is held 'off' and so presents
a high impedance to any signal appearing a{ the junction of the diodes;
hence any received signals are steered to the input of the Rf Unit.
Similarly, when in Transmit, D is enabled to conduct, while Dy is held
‘off ', and thus the Power Amplifier output is routed to the an%enna
sockets (figure 7.7).

Receiver Protection

The Protection Circuit constantly monitors the RF power level applied to
diode Dp, Should this level increase beyond 3 to 5 W, the Circuit causes
the signal path between Dy and the RF Head to be opened; hence if the
radio is in Receive, the ?arge signal is prevented from having any harmful
effects on the receiver circuits. However, opening this signal path also
breaks the DC path for the PIN diodes at the input of the RF Unit. As it
is essential to maintain current to these diodes, the switching is
arranged to provide an alternative path by connecting them to the 9V5BSRX
supply rail.

RECEPTION

RF_Amplification and Conversion (Figure 7.4)

At the RF Unit, the incoming signal from the Antenna Matching Unit (RRF}
is first amplified and then converted to an equivalent signal at the
required IF of 10.7 MHz.

The RF amplifier section of the unit contains three similar
filter/amplifiers, one for each of the principal frequency bands listed in
table 7.1 and each having an overall gain of some 7 dB. Conversion to If
is performed by a single, balanced mixer with a conversion gain of 3 d8,
the required local oscillator signal being supplied by a local oscillator
consisting of a single maintaining amplifier and three, switched tank
circuits.

Bandswitching is carried out under the control of the 'band select'
signals BSA and BSB from the Synthesizer (para. 6). On entering the
Receive condition, the bandswitch reacts to BSA and BSB by:

(1) Causing the appropriate filter/amplifier to switch 'on'. This
results in the PIN diodes at the input and output of that
filter/amplifier becoming forward-biased; thus signal RRF is allowed
to enter the selected circuit, and the resultant output is steered
to the input of the mixer.

(2) Causing the appropriate tank circuit to be switched into the local
oscillator circuit by the associated PIN diodes. —

If BSA and BSB subsequently indicate that a band change is required, the
new filter/amplifier and tank circuit are selected as described, and
simultaneously those formerly in use are deselected.
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[n both the filter/amplifier and the tank circuits, tuning within the band
is performed by voltage-controiled elements, using the 'tuning voltage'
input VT supplied by the Synthesizer. A sample of the L0 frequency (SYR)
provides the Synthesizer with a reference signal used in determining the
value of VT required at any instant.

The 10.7 MHz derived by the miker is transformer-coupled to the unit
output, from where it is passed to the If Unit as signal RIF.

IF Amplification and Demodulation (Figure 7.5)

The RIF input to the IF Unit is applied to a band-pass filter. This
provides a balanced output to the 60 d8 amplifier which follows, which in
turn provides a balanced output to a further band-pass filter. A balanced
IF amplifier configuraton is used because this produces more gain for less
current and also provides immunity from common mode signals.

After limiting, the unbalanced output of the IF amplifier is applied to a
quadrature discriminator, resulting in the production of AF output signatl
CIF, which contains the information conveyed by the modulation. The
discriminator also provides a DC reference output {CDR) which is nominally
at the centre of the discriminator output voltage range.

Both the discriminator output signals pass to the Central Control,
resulting in the appearance at the output of that unit of the 'audio
received’ signal CAR (see chapter 6)., This signal is returned to the IF
Unit, where it is first subjected to filtering - to remove any signal
components that are outside the desired audio band, and also the 150 Hz
moduTation tone used for receiver squelch purposes when passing analogue
message signals - and then applied to the input of the muting switch
circuit.

Receiver Muting (Figure 7.5)

Fixed Frequency Mode

With no incoming signal at the selected channel frequency, the noise
squelch and 150 Hz squelch are both closed. Thus providing Noise-0On Test
is not requested (i.e. CNO is inactive), the 'radio squelch selected’
(CSS} output from the IF Unit to the Central Control is inactive. At the
lTatter unit, CSS is augmented by a '16 kbit/sec detacted' function to
produce signal CSQ ('any squelch'); as there is no digital signal present,
CSQ is also inactive. Assuming that Noise On is not demanded from the
VOL-ON/OFF switch (i.e. KNO is inactive}, this means that no drive is
applied to the muting switch. Hence the switch is open, preventing the
receiver noise from passing to the audio interface circuits.

If the radio is operating in the normal mode (n has been selected at the
keyboard}, then when a frequency-modulated signal at the selected channel
frequency and of sufficient amplitude to provide a preset degree of noise
quieting is received, the noise squelch opens. Providing SYL
('synthesized locked') is active, indicating that the receiver is on tune,
this causes CSS - and consequently CSQ - to become active. As RCU is
inactive during local working, drive is therefore applied to the muting
switch, enabling the receiver output to the summing amplifier which
follows the switch.
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If the radio is in the Auto-Rebroadcast mode {A-R has been selected at the
keyboard)}, the CRB input to the squelch togic from the Central Control je
active. This causeés the noise squelch to be disabled after 0.25 seconds
unless the 150 Hz tone squelch is opened, f.e. unless the incoming signal
contains 150 Hz tone modulation of sufficient amplitude to open the tone
squelch, preventing further receiver output reaching the summing
amplifier,

At the summing amplifier, the receiver output is summed with any warning
tone currently being generated {TNX) and the resultant passed to the audio
interface circuits as the 'fixed level audio' signal CAF,

If the information conveyed by the incoming signal is in digital form and
the information data rate is 16 kbit/sec {e.g. the signal is a secure
speech transmission from another Jaguar V radio), then the Central Control
acts to route the incoming message to the CWR ('wideband received signal')
1ine as well as making CSQ active and thus enabling the information to
pass to the Interface via the CAF line (see paras 55 to 58).

Frequency Hopping Mode

Buring frequency hopping operation, when all message signals are
transmitted in a 19.2 kbit/sec form (see chapter 6}, it is necessary to
maintain the muting until the radio is accurately synchronised to the
transmitting station. The Central Control therefore makes €SQ
synchronisation—dependent, activating the signal only when the required
degree of synchronisation has been achieved regardless of whether the
original message source ig in analogue or digital in nature. {It should
be noted that although the noise squelch may react to the incoming signafl,
CSS plays no part in the signal routing control).

Noise-On Test

With Test key T operated, CNO is active. Via the squelch Togic, this
makes CSS active and so removes the receiver muting., Hence provided SYL
is active, the operator hears the receiver noise.

Setting the VOL-ON/OFF switch tg '+ makes KNO active. Thus frrespective
of the state of (SQ and SYL, the muting switch cloges to complete the path
between the receiver output and the audio interface circuits.

TRANSMISSION

GeneratYon and Modulation of Carrier (Figure 7.6)

The basic operating frequency is generated by the Modulator Unit, under
the control of the Synthesizer, This frequency is modulated by an AF
input (speech or data), using a slave oscillator in a phase-locked Toop
{(PLL) with the master oscillator output as the reference. These
operations resylt in a frequency-modulated RF signal (RTD) at the selected
channel frequency being fed from the modulator to the power amplifier
circuit contained in the Rear Panel Assembly. -

The master oscillator section of the Modulator is a low-power, voltage-
controlled oscillator with a frequency range of from 15 to 44 MHz, It is
in a closed feedback Toop with the Synthesizer, which applies frequency
control (V¥T) via varactor diode and bandswitching (BSA, BSB) via PIN
diodes.
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A1l message signals for transmission enter the Modulator as signal T™MD
from the Central Control (chapter 6). Following low-pass filtering, the
TMD input is integrated and the resultant applied to the reference path of
the PLL. If the message is in analogue (clear speech) form, the 150 Hz
tone from the Synthesizer is also present at the integrator input (para.
11), resulting in the required 150 Hz tone modulation component being
included in the transmitted signal.

The + 32 reference prescaler at the output of the master oscillator
ensures sufficient phase excursions at the antenna frequency. A constant-
ampTitude sawtooth waveform is generated from the prescaler output. This
is voltage-compared with the output of the integrator and the resultant
pulse-width-modulated signal fed to the phase comparator in the PLL
containing the slave oscillator.

The siave oscillator is a single push-pul] oscillator, covering the range
30 to 88 MHz and operating at a high power level to obtain a low noise
plateau. As in the master oscillator, frequency control is by means of
varactor diodes and bandswitching is performed by PIN diodes. 1In this
case, however, the tuning voltage for the varactor diodes is derived by
the PLL and not supplied by the Synthesizer. Two outputs are provided: a
1 W output (RTD} which passes via the unit output to the Rear Panel
Assembly, and a low-level output which is used to drive the : 64 prescaler
in the PLL.

The output of the : 64 prescaler is applied to the phase comparator, which
also receives the pulse-width-modulated signal from the voltage comparator
in the reference path. The phase comparator generates differentia)l
pulses, the width of which is proportional to the phase difference between
the two input signals. This pulse output is then passed through a current
pump and a non-linear amplifier before being used to control the varactor
diodes in the slave oscillator. The result of these operations is that
the slave oscillator output has a mean frequency which is twice that at
which the master oscillator is operating and tracks the modulation applied
in the reference path.

Provision is made for signalling the 'out of lock' condition to the power
ampTifier circuits, to inhibit transmission while the modulator is 'off
tune'.

Power Amplification and Output (Figure 7.7)

At the Rear Panel Assembly, the RTD input from the modulator is first
applied to two stages of attenuation, the first of which is a constant-
impedance PIN diode giving 20 dB of attenuation and the second a normal
half-.section PIN diode giving up to approximately 50 dB of attenuation.
These are followed by a shunt-type AGC PIN diode, a Class AB Rf power
amplifier and a 3-band, low-pass filter.

The constant impedance and variable attenuators are controlled by DC
ramping circuits (i.e. the clamps, Bessel filter, etc.), the purpose of
which is to provide smoothly-controlled 'off-on' and™'on-off' transitions
of the transmitter power during hopping frequency operation. These
ramping circuits are, in turn, controlled by the CHM and SYL signal



inputs. In fixed frequency operation, the 'hop mute' signal CHM is held
permanently active by the Central Control; thus 'off-on/on-off' control of
the attenuators is exercised solely by the SYL signal from the Synthesizer
and the Modulator, such that until beth those units indicate that their
circuits are in lock {i.e. that the frequency is accurate), the
attenuators are held 'off' and hence transmission is inhibited. During
frequency hopping operation, CHM is active only when the frequency is
static (i.e. valid); only at such times is transmission enabled, subject
to the SYL control. This effects the clamping 'off' of the transmitter
power during frequency changeover periods.

The value of attenuation inserted into the signal path of the AGC
attenuator, together with the DC operating bias applied to the Power
Amplifier, is determined from two sources. The power selector sets the
mean values of attenuation and bias as required to obtain the output power
level indicated by the CPL, CPM code input from the Central Control. The
current sensing AGC and bias control circuit then adjusts the two
quantities about these mean values as required to maintain the output
level constant,

Bandswitching of the low-pass filters is carried out by means of PIN
diodes, under the control of BSA and 858, as described earlier.

The output of the selected filter (RTO) is routed to the transmit element
of the TR switching at the Antenna Matching Unit (para. 12), from whence
it passes via the high-pass filter direct to the 50 ohm antenna socket
(SK6) and via the high-pass filter and the matching transformer to the
whip antenna socket (SK5).

AUDIO, REMOTE AND SERIAL CONTROL DATA INTERFACING

ATl inputs to, and outputs from, the radio connected via sockets $Ki
(AUDIO-VIU} and SK2 (AUDIO-COMSEC), or the remote line terminals SK3 and
SK4 (REM), are handled by the Interface Unit. The circuits of this unit
divide into three main functignal areas - the Audio Interface, the Remote
Interface and the Fill Interface. The duties of each of these areas can
be summarised as follows:

{1} The Audio Interface: To handle all speech signals {both clear and
secure} to and from SK1 and SK2, and to generate warning tones as
demanded by the Central Control and the Remote Interface.

{2) The Remote Interface: To handle all speech signals {both clear and
secure) and serial control data transmitted or received over the

remote lines, and to generate and detect the accompanying control
tones,

(3) The Fill Interface: To handle the input and output of serial control
(programming} data from and to SKI and SK2, and to detect and
debounce Tocal pressel inputs.

The versatility required of the Interfaces is achieved by the extensive
use of multiplexing techniques. These are beyond the scope of the present
chapter to illustrate or describe; thus the sections which follow - and
the accompanying diagrams - only deal with the principal features of the
circuits in each of their possible operating configurations.
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AUDIQ INTERFACE

The configuraton.adopted by the Audio Interface varies in accordance with
whether clear or secure speech is being handled; the circuit behaviour is
further modified according to whether the source and destination of the
signals being handled is a handset/headset {clear speech only)}, a VIU
{clear speech only), or a COMSEC unit {clear and secure speech).

Local Working with Handset/Headset (Figure 7.8)

Fixed Frequency Mode

In Receive, the message signal output of the receiver circuits is summed
in the IF Unit with any warning tone presently being generated (signal
TNX), and the resultant input to the Interface as the 'fixed level audio'
signal CAF. The Interface routes CAF directly to the volume control
section of the VOL-ON/OFF switch at the Front Pane] Assembly, to obtain
the CAX audio signal at the Tevel appropriate to the volume control
setting. With a handset/headset connnected to the radio, FLA Select (VIU)
and FLA Select {COMSEC) are inactive, and so CAX is applied to the VIU
output amplifier and to the COMSEC output amplifier, Since CSQ is active
{para. 24), CTS is also active; since RCU is inactive also, both output
amplifiers are enabled and so the message signal is made available to the
handset/headset at Pins D and G of both SK1 and SK2.

When the PTT switch on the handset/headset is operated to demand Transmit,
the resultant pressel input from SX1 or SK2 is detected and debounced by
the Fill Interface, which then activates local pressel. This Tatter
signal effectively switches 'on' the microphone amplifier, which proceeds
to operate at either ‘normal' gain (volume seftings 1-4) or increased gain
(whisper volume setting W}, as demanded by the 'audio whisper' signal CAW.
Thus all message signais now applied to the amplifier via the microphone
input line associated with the pressel input are processed accordingly.

Simultaneous with activating local pressel, the Fill Interface outputs the
'any pressel' signal CPI to the Centra! Control, causing the Power
Amplifier to be powered up and CTS to be generated as described in chapter
6.

Irrespective of the microphone amplifier gain, all output signals from it
are brought to a standard fixed Jevel by the AGC circuit. The 'Tone A/8
detected’ signal from the Remote Interface is inactive at this time, also
the CSB (*16 kbit/sec detected') input from the Central Control. Thus the
fixed level message signals are passed via the bandpass filter (400 Hz to
3 kHz)} to the CWT ('audio/digits transmit') signal output to the Central
Control - where, as described in chapter 6, it results in the production
of the 'transmitter modulation’ signal TMD - and to the mixer stage. The
buffered CAT output from the filter to the Central Control is not used in
the present application.

In the mixer, CWT is mixed with any warning tone currently being
generated, the resultant (TNX) passing to the IF Unit™as in Receive. Now,
however, the receiver output is muted (para. 23) and so the CAF signal
returned to the Interface is identical with TNX. Thus as CTX is again
active and the FLA Select signals still inactive, the phone outputs are
again available, this time consisting of sidetone plus any warning tone
currently in existence.
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If the radio is not actively receiving or transmitting, CTX is inactive.
Then providing Noise-On is not demanded from the VOL-ON/OFF switch and no
warning tone is demanded, the VIU and COMSEC output amplifiers are
disabled. When the VOL-ON/OFF switch is set to '*' (Ngoise-On), signal KNG
becomes active, enabling the amplifiers. KNO also 1ifts the mute on the
receijver output (para. 30}, and so the receiver noise is allowed to pass
to the phone outputs via CAF and CAX.

Frequency Hopping Mode

During frequency hopping operation, the action of the Audio Interface
remains as described. However, the Central Control now processes the CAT
{'audio to delta modulator'} output from the Interface in order to obtain
TMD, instead of the message signal on the CWT line.

Local Working with VIU (Figure 7.8)

With a VIU attached at SK1, a constant 1 mA (nominal) DC programming input
is applied to the radio via the microphone input tine {(SK1/A} from the
VIU. Detection of this current at the Interface activates FLA Select
(VIU), with the following results:

(1) The input of the VIU output amplifier is switched from the volume-
control-dependent CAX signal to the fixed-level CAF signal. Thus
any audio output from the radio to the VIU is at a predetermined,
fixed level.

(2)  When the pressel input from the VIU becomes active to demand
Transmit, local pressel switches 'on’ the microphone amplifier, and
the CPI output to the Central Control is generated, as when working
with a handset/headset attached at SK1. Within the microphone
amplifier, the pressel input from SK1 is gated with FLA select
{VIU). When both these signals are active - as is now the case -
the output of the gating is also active, causing the gain of the
amplifier to be adjusted to the value required to handle the fixed
level audio inputs received from the VIU, irrespective of the volume
control setting.

In all other respects the Audio Interface's operation is as described in
the preceding subsections {e.g. the phone outputs from the COMSEC output
amplifier are still volume-control-dependant, the processing of the
microphone amplifier outputs is unchanged, etc.).

Local Working with COMSEC - Clear Speech (Figure 7.8)

When a COMSEC unit set to 'clear speech' is attached at SK2, the Audio

Interface operates in a similar manner to that described in para. 53. In
this case, however:

(1} The programming current is applied to the radio via SK2/A. Thus FLA
select (COMSEC) is active, switching the input of the COMSEC output
amplifier to the fixed level CAF line and causing The microphone
amplifier to be set to the fixed Tevel condition on receipt of a
pressel input via SK2/F.

{2y The VIU input and output circuits remain volume-control-dependent
(in the absence of current programming via SK1/A).
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-Local Working with COMSEC - Secure Speech (Figure 7.9)

If the COMSEC unit at SK2 is switched to 'secure speech’, a constant 1 mA
{nominal) DC programming current is applied to the radio via the
microphone earth line (SK2/8) from the unit. Detection of this current
(in conjunction with pressel) at the Interface activates digital select,
with the result that:

{1)  The microphone amplifier is disabled.

{2) The circuits associated with the microphone amplifier and the COMSEC
output amplifier are reconfigured as shown in the diagram,

(3) The 'narrowband/wideband detect' signal to the Central Control (CID)
becomes active, causing the production of the 150 Hz tone modutation
to be inhibited.

The VIU output amplifier is unaffected, and remains connected as shown in
figure 7.8,

In Receive, the COMSEC output amplifier is now fed with 16 kbit/sec
message signals via the CWR {'wideband received signal') track from the
Central Control. Now, however, the message signal is output to the COMSEC
via SK2/D only, while SK2/6 carries the 16 kHz clock (CCK) required by the
COMSEC for the decoding and encoding of messages.

When the pressel input from the COMSEC becomes active to demand Transmit,
the 'any pressel' signal CPI is passed ta the Central Control as in the
other methods of local working, and lgcal pressel causes the output
amplifier input to be switched from the CWR line to the CWT line. Thus,
the data stream received from the COMSEC is echoed back to that unit.

The clock ocutput at SK2/G 1is augmented by the 'clear to send or any
squelch' signal CTX. As this is only active while the radio is actively
receiving or transmitting, it serves to indicate to the COMSEC the
validity (or otherwise) of any data passed to it by the radio during
Receive, and the ‘readiness' of the radio to accept data from the COMSEC
during Transmit,

No provision for the insertion of warning tones into the CWR signal path
is made. As it is necessary for the operator to receive the tones, the
warning tones generator output is now placed on the output signal path by
the COMSEC output amplifier. Obviously, it is undesirable to output the
analogue tone at the same time as a digital data signal. To prevent this,
the connection between the generator and the output amplifier is made via
gating which ensures that a tone can be transmitted to the COMSEC only if
the radio is not actively receiving or transmitting, or Transmit is not
demanded.,

Warning Tones (Figure 7.8)

The warning tones are derived from the 16 kHz clock é?gna] CCK. They are
selected in an exclusive manner and in order of priority are as follows:

(1) Error Tone. Generated in response to an active TNE input from the
Central Control or the Front Panel Assembly.




(2) Call Tone. Generated in response to an active TNL input from the
Central Control, or an active 'line polarity incorrect' signal from
the Remote Interface.

{3} Unready Tone. Generated in response to an active TNI input from the
- Central Control, or an active TN] (Remote) signal.

(4)  Hailing Tone. Generated in response to an active TNH input from the
Central Control.

The tones are described in chapter 1.

REMOTE INTERFACE

As with the Audio Interface, the configuration of the Remote Interface
varies according to the operational conditions in being, i.e. whether a
signal is being received from, or sent to, the remote lines and the type
of signal being handled. At the same time, control signals generated at
the Remote Interface and the Central Control modify the Audio Interface
configuration as required to provide the necessary paths between the
transmitter and receijver circuits, or the operator, and the remote lines.

Signal Format

The signal sent over the remote lines take the form of a message signal
accompanied by an identifying control tone. In certain cases, the message
signal is terminated by a second control tone.

The control tones are derived from the 16 kHz clock signal CCK and are as
follows:

{1)  Tone A - an intermittent 23.3 kHz tone (10 ms on, 500 ms off).
(2} Tone 8 - an intermittent 32 KkHz tone (10 ms on, 500 ms off).

(3} Tone C - a continuous 18.3 kHz tone when used as an identifiér, a
10 ms burst of 18.3 kHz when used as a terminator. '

Four types of message signal may be sent over the remote lines Joining a
pair of BCC 66H radios:

(1) Serial control data - 4 kbit/sec, pulse-width-modulated data. It is
identified by Tone C.

{2}  Narrowband speech - narrowband analogue (clear speech) signals.
These are identified by Tone A; during Auto-Rebroadcast only, they
are terminated by Tone C.

(3) Wideband - 16 kbit/sec digital (secure speech) or wideband analogue
signals. These are identified by Tone B; during Auto-Rebroadcast
only, they are terminated by Tone C. .

{4) Analogue warning tones - which of the warning tones of para. £0 may
be placed on the tines, and the identifying control tones used,
depends upon the precise remote working conditions selected {see
para 107 and 114).




65.

66.

67.

68.

Enabling the Interface {Figure 7.10)

The Remote Interface is enabled by setting the CONTROL switch to RCU (RCU
active) or REM (KRS active), or by operating the Ic or A-R key {CRB
active}. Subsequent operations within the Interface are governed by the
states of the other control inputs to the selection Togic (which, in turn,
depend upon the particular method of remote working set in), and by the
incoming control tones,

Selection of RCU also results in the 'battery save' power supply condition
being deselected (para. 2) and power-up of the transmitter circuits being
inhibited; furthermore, the receiver output is muted (para. 23), so that
the CAF output from the IF Unit now carries sidetone and warning tones
only. (Transmitter power-up is also inhibited when Ic is selected at the
keyboard).

Remote Working as Remote Contrgl Unit

To function as a Remote Control Unit (CONTROL switch set to RCU}, the BCC
66H must be capable of:

(1) Sending to Tine -
(a) Serial control data {e.g. a request for a change of channel
frequency, a request for monitor information, etc.).
(b) Clear speech.
(c) Secure speech.

(2) Receiving from line -
(a) Serial control data (e.g. the reply to a request for a change of
channel frequency, monitor information etc.).
{b) Clear speech.
{c} Secure speech.
(d) Warning tones.

Serial Control Data Handling - RCU {Figures 7.9, 7.10, 7.11)

Sending to Line

The serial control data from the Keyboard/Display Assembly (Chapter 6)
enters the selection Yogic on the bidirectional, input/output highway CIO.
The appearance of valid data on the highway is signalled by the 'keyboard
framing pulse' KFR, and during that pulse:

(1) CIO is routed to the selected signal output of the selection logic.

(2) The 'send' output from the selection logic is activated. This
switches 'on* the line driver, completes the path between the
selected signal output and the line driver, and completes the
circuit of transformer T1.

(3) The 'tone selection® output of the selection logic is such as to
cause the tones generator to provide a continuous Tone C input to
transformer T2.

Thus the data, together with required identifying tone, is applied to the
remote Jines via SK3 and SK4 (REM).

[0 F ok SN af o Y I | 11



The facility to programme the channel frequencies of a remote radio using
a Pragrammer or Fill Gun connected to the RCU set is atso available, In
this case, although the serial data issued by the external device is
identical to that used when programming from the keyboard, and the data is
again input to the Interface via CIO, signal KFR is no Tonger generated:
thus some means of steering the data to the 'selectad signal’ line is
required. This requirement is fulfilled by inputting a framing pulse in
the form of a 1 mA {nominal) DC programming current from the external
device via SK1/G. At the Interface, detection of this current causes
'fill remote select' to be made active and perform the desired routing
function.

Receiving from Line

The signal developed across transformer 12 in response to an incoming
signal on the remote lines is subjected to two stages of filtering and the
resultant applied to the tones detector. Both filter stages have a high-
pass characteristic with a cut-off frequency of 17 kHz; thus any

4 kbit/sec data is removed from the signal and just the Tone C component
of it (see paras. 63, 64) is connected to the detector,

The detection of the Tone € causes the 'tone received' and the 'Tone C
(data} detected' signals to be activated. '‘Tone received' active results
in the Tl circuit being completed, and so the incoming signal is applied
to the receive termination. As 'send' and 'Tone A/B (signal) detected®
are both inactive at this time, the signal developed across the receive
termination passes via the low-pass filter {which removes the Tone C) and
the sTicer to the CIO highway, and hence to the Keyboard/Display. (A
‘received digits' (remote) signal is also available, but this is not used
during the reception of serial control data).

Clear Speech Handling - RCU (Figures 7.8, 7.10, 7.11)

Sending to Line

A demand to send clear speech to line for transmission by the remote radio
is signalled by either local pressel Tnput (SK1/F, SK2/F) becoming active.
This causes the tones generator to send bursts of Tone A to Tine; also,
the Fill Interface generates the 'pressel’ signal (CPI} to the Central
Control, which responds by activating CTX. The Remote Interface is now in
the 'send' condition described in para. 68(2), with the CAF line routed to
the 'selected signal' output of the selection logic and Tone A selected.
However, because of the states of the RCU and 'Tone A/B (remote pressel)}
detected' signals, the TNI {remote} signal at the Audio Interface (figure
7.8) is presently active, and so the RCU set operator receives Unready
Tone, advising him that transmission cannot proceed.

When the remote radio is 'clear to send', it replies to the RCU set with
bursts of Tone A. This causes the tones detector to activate the 'Tone
A/B (signal) detected' and 'Tone A/B (remote pressel) detected! signals.
The effect of the former can be ignored in the present degeription. The
latter terminates the Unready Tone while maintaining the VIU and COMSEC
output ampTifilers enabled, thus indicating to the operator that the
sending of messages can commence.

Releasing the local pressel returns the Remote and Audio Interfaces to the
quiescent condition,
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76.

77.
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79.

Receiving from Line

The Tone A identifier accompanying clear speech signals placed on the
remote lines by the remote radio is applied to the tones detector, as
described in para. 70, resulting in the incoming signals being connected
to the receive termination as before, and the 'Tone A/B (signal)
detected', 'Tone A/B (remote pressel) detected' and 'Tone A/B/C detected'
signals being activated. Thus:

(1)  The received audio output of the low-pass filter contained in the
receive path is switched through to the input of the AGC circuit in
the Audio Interface as ‘received narrow/wideband' signal (remote).

(2) The output of the AGC circuit is connected directly to CWT.
{3} The VIU and COMSEC output amplifiers are enabled.

Hence the audio signal now follows a similar path to audio inputs received
from the microphone during normal working (except, of course, that no
bandpass filtering is applied), and so re-enters the Audio Interface as
signal CAF and is output to the local operator. (As the transmitter is
not powered up, the signal on the CWT output from the Interface has no
effect).

The Tone A and B 'detected' signals and the 'tone received' signals are
subject to a time-out which is renewed by the successive bursts of
received tone. The Tone C terminator sent by the remote radio at the end
of the message overrides this timeout to cause the instant de-activation
of the signals concerned. Thus on receipt of the terminator, the Remote
and Audio Interfaces are returned to the quiescent condition.

Secure Speech Handling - RCU (Figures 7.8, 7.9, 7.10, 7.11)

Sending to Line

A demand to send secure speech to line for transmission by the remote
radio is signalled by the local pressel input at SK2/F (with current
programming) becoming active. This causes the tones generator to send
bursts of Tone B to line; also, the Fill Interface generates the 'pressel’
signal CPI, which causes the Central Control to activate CTX, and also
results in the input of the COMSEC output amplifier - and hence the ‘send
digits (remote}' signal to the selection togic - being connected to the
CWT line. The Remote Interface is now in the 'send' condition, described
in para. 68(2), with the 'send digits (remote)' line routed to the
‘selected signal® output of the selection Togic and Tone B selected.
However, because of the inactive state of Tone A/B (remote pressel)
detected, TNI (remote) at the Audio Interface {figure 7.9) is active and
SO the RCU set operator receives Unready Tone, advising him that
transmission cannot proceed.

When the remote radio is 'clear to send', it replies to the RCU set with
bursts of Tone B, This causes the tones detector te activate the 'Tone

A/B (signal) detected' and 'Tone A/B (remote pressel) detected' signals.
The effect of the former can be ignored in the present description. The
latter terminates the Unready Tone, thus indicating to the operator that
the sending of messages can commence.

e e oem s o=

L TV E




Releasing the local pressel returns the Remote and Audio Interfaces to the
quiescent condition.

Receiving from Line

The reception of 16 kbit/sec data sent over the lines by the remote radio
commences as described in paras 75 and 76. However, the presence of the
16 kbit/sec signal on the CWT line is detected in the Central Control,
whtich then causes signal CSB ('16 kbit/sec detected'} to become active.
Thus the ‘received narrow/wideband' signal (remote) input to the CWT tine
is replaced by the ‘received digits' (remote) output of the Remote
Interface. As the detection of the accompanying Tone B has made CTX
{COMSEC) active, this means that the 16 kbit/sec secure speech now passes
to the COMSEC output amplifier and is therefore output to the COMSEC,
together with the necessary CTX and clock signals. As in clear speech
handling, the Tone C terminator returns the Interfaces to the quiescent
condition,

The received Tone B also causes the tone detector to generate 'Tone B
{digital source) detected'. This is ineffective in the present
application.

Remote Working as Remotely Controlled Radio

To function as a remotely controlled radio {CONTROL switch set to REM),
the BCC 66H must be capable of:

(1) Sending to Line -
(a) Serial control data {e.g. the reply to a request for a change of
channe! frequency, monitor information etc.).
(b) Clear speech.
{c) Secure speech.
{d) Warning tones.

(2) Receiving from line -
(a) Serial control data (e.g. a request for a change of channel
frequency, a request for monitor information, etc.).
(b) Clear speech.
{c} Secure speech.

The circuits used to provide this capability are those which provide the
facilities described in the preceding sub-sections. However, the changed
operational circumstances mean that there are certain differences in the
manner in which the circuits are controlled and in the source or
destination of individual signals passed across the Interface. These
differences are outlined below.

Serial Control Data Handling - REM

Sending to Line

While it .is still conveyed to the Remote Interface by the TIO highway, the
serial data which is to be sent to line now originates at the Central
Control and is placed on the remote lines - together with the identifying
Tone C - in response to the CSD {'reply enable') signal, also from the
Central Control.




Receiving from Line

The mahner in which the received serial data is steered to the CIOQ highway e
is identical to that used during RCU working. Now, however, all such data .
13 addressed to the Central Control, and so is actioned by that unit.

Clear Speech Handling - REM

Sending to Line

The clear speech to be sent to line and applied to the selection logic as
signal CAF is now the message signal received by the radio. As such,
there is no accompanying pressel input, and thus some alternative means of
indicating that the signal is to be placed on the remote lines must he
provided. The manner in which this is accomplished depends upon whether
the radio is operating in the fixed frequency mode or the frequency
hopping mode.

Fixed frequency mode, 1f the message signal contains 150 Hz tone
modulation, the ISQ ('tone squelch') output of the IF Unit is active and
it is this signal - together with CTX - which is used to activate the
'send' output of the selection logic, route CAF to the 'selected signal’
line and initiate the generation of Tone A. When 15Q and CTX return to
the inactive state, a burst of Tone C is sent to line to indicate 'end of
message' and the Remote Interface reverts to the quiescent condition.

If the message signal does not contain 150 Hz tone modutation, ISQ remains
inactive and control of the Remote Interface is taken over by CTX: also,
the signal sent to Tine is identified by Tone B instead of Tone A. When
CTX returns to the inactive state, 'end of message' is indicated to the
RCU set by a burst of Tone C and the Remote Interface reverts to the
quiescent condition.

Frequency hopping mode. During the frequency hopping mode, all message
signals are transmitted in digital form (see chapter 6) and hence those
originating from an analogue source are never accompanied by the 150 Hz
tone; thus ISQ remains inactive. However, when synchronisation is
achieved, the Central Control makes CHS ('hop sync') active. As CFB
('flag B*) from the Central Control! is inactive - indicating that the
received signal is from an analogue source - and CTX active, this causes
the Interface to be set to 'send' and the signal on CWR and Tone A to be
placed on the line. When CHS and CTX return to the inactive state, 'end
of message' is indicated by a burst of Tone C as before.

Receiving from Line

On detecting the burst of Tone A which indicates that a pressel has been
operated at the RCU set, the tones detector activates the 'tone receijved,

Tone A/B (signal) detected’ and 'Tone A/B (remote pressel) detected’

signals. Thus the receive path is set up to route any incoming message

signals to the Audio Interface as the ‘received narrow/wideband’ signal

(remote), and the Fill Interface receives an indication that the remote :
pressel is operated. i



The Fill Interface responds to the pressel indication by generating CPI to
the Central Control. The Central Control therefore proceeds to activate
CPS, initiating power up of the transmitter ciprcuits to enable Transmit;
thus after a short interval, CTX agatin becomes active. The combination of
CPS and CTX both active causes the Remote Interface to send to line bursts
of Tone A, indicating to the RCU set that sending of message signals can
commence. Such signals subsequently entering the radio are routed to the
CWT and CAT tines as in RCU operation; now, however, the signal on the CWT
output (fixed frequency) or CAT output (frequency hopping)} of the Audio
Interface is transmitted as in local working.

The Tone A and B 'detected’ signals and the 'tone received’ signals are
subject to a time-out which is renewed by the successive bursts of
received tone. When time-out occurs (e.g. at the end of the message from
the RCU set), the transmitter is switched off and the Remote and Audio
Interfaces returned to the quiescent condition.

Secure Speech Handling - REM (Figures 7.8, 7.9, 7.10, 7.11})

Sending to Line

As in clear speech handling, the secure speech signal sent to line is the
message signal received by the radio. Now, however, it originates from a
digital source, and thus ISQ remains inactive irrespective of whether
fixed frequency or frequency hopping operation is in use. In both
instances, the Central Control detects the presence of the 15 kbit/sec
data and activates CFB. During fixed frequency operation, CFB active with
CTX active sets up the Remote Interface to route the contents of the CWR
Tine to the remote lines and to cause Tone B to be selected as the message
identifier. When in the frequency hopping mode, CHS active is also
necessary to enable the required Interface action to take place, and as in
clear speech handling, CTX is also subjected to the ‘synchronising’ delay.

Receiving from Line

On receipt of Tone 8, the Remote and Audio Interface circuits are set up
as in the equivalent case in RCU working. Now, however, two additional
effects of the tone signal must be taken into account:

(1) 'Tone A/B {remote pressel) detected' causes the transmitter to be
powered up and a 'clear to send' indication returned to the RCU set,
as when handling clear speech.

{2) 'Tone 8 (digital source) detected' causes CID to be sent from the
Audio Interface to the Central Control, resulting in the inhibition
of the 150 Hz modulation.

As in RCU working, the Central Control detects the 16 kbit/sec data on CWT
and generates CSB, so that the signal routed through the Interface to CWT
- and hence transmitted by the radio - is taken from the 'received digits
(remote)' output of the Remote Interface. -

Once again, time-out in the tones detector results in the shutdown of the
transmitter and the return of the Remote and Audio Interfaces to the
quiescent condition.
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Intercom (Figures 7.8, 7.10, 7.11) :

Sending to Line

If the CONTROL switch is at LOC, then while the I¢ key is operated, the
Central Control outputs the TNL ('Call Tone control') signal to the
warning tones generator in the Audio Interface and to the selection logic
in the Remote Interface. At the Audio Interface, this causes Lall Tone to
appear on the TNX output to the IF Unit and hence on the CAF input from
that unit. At the Remote Interface (enabled by CRB), it results in the
Interface being set to ‘send', the CAF Tine being routed to the selected
signal output of the selection lTogic, and continuous Tone ¢ being selected
at the tones generator; thus the Call Tone and the required identifier
appear on the remote lines.

On release of the key, Call Tone is terminated. The sending of further
signals over the lines is then controlled by the 1ocal pressels and the
radio squelch as described in paras 87 to 90 and 94,

Receiving from Line

Receipt of the Tone ( identifying the Call Tone causes the Remote
Interface to be set to '‘receive', as in previous instances of Remote
working, and the incoming warning tone to be routed to the Audio Interface
as Call Tone (remote}. At the Audio Interface, the warning tone is placed
on the TNX input to the IF Unit, It is therefore returned to that
Interface via signal CAF and so is output to the operator's earpiece,

signals sent over the remote lines is controlled as described in paras. 91
to 93 and 95 to 97, except that the signals are not transmitted.

Auto-Rebrgoadcast

Warning Tones (Figures 7.8, 7.9, 7.11)

During remote working, warning tones are generated and processed in
accordance with the precise method of working and mode of operation
selected at the radio, as described below.

RCU

If the keyboard detects an error in the serial control data reply from the
remote set, Error Tone is generated but not sent to line.

When sending speech (clear or secure} over the lines, Unready Tone is
generated while awaiting the 'clear to send' indication from the remote
set but is not sent to line.

When the I¢ key is operated, a serial control word requesting Call Tone is
sent to the remote set; Call Tone is not generated at the RCU set, but
received from the remote set. |
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REM n

If the Central Control finds that an incoming serial data word contains a
request for an erronecus condition, Error Tone is generated and thus
appears on the CAF input to the Remote Interface. TNE active causes the
Remote Interface to be set to 'send', the tones generator to commence to
output bursts of Tone A, and CAF to be selected as the source of the
signal pltaced on the remote lines. Hence the Error Tone is sent to the
RCU set, where it is processed in the same way as a clear speech signal
and is therefore heard by the RCU set operator, and is also heard by the
REM set operator.

On receipt of a request for Call Tone from the RCU set, the Central
Control activates TNL. This has a similar effect to TNE active, t.e, Call
Tone is generated and sent to the RCU set (via CAF) accompanied by Tone A,
and is also heard by the REM set operator. (It should be remembered that
with the radio set to REM, only the Test (T) key at the keyboard is
enabled; hence its operator cannot call the RCU set operator}.

If the radio is operating in the frequency hopping mode and is hailed by a
fixed frequency radic, the Central Control activates TNH. By a similar
action to that described in para, 107, this causes Hailing Tone to be sent
to the RCY set via the remote lines, and also to be heard by the REM set
operator.

REM A-R

As in paras. 107 to 109.
REM Ic¢

As in paras. 107 to 109.
Local A-R

Error Tone, Unready Tone and Call Tone are generated as in local normal
working, In each case, however, the tone control signal {e.g. TNI) also
causes the warning tone to be sent to Yine. Call Tone is identified by
Tone C; no identifying tone is issued with Error Tone, Unready Tone or
Hailing Tone.

tocal Ic
As in para. 112.
Remote Line Monitoring

Irrespective of the method of remote working in use, the polarity of the
remate Tines is constantly sampled during all times that the Remote
Interface is not actively sending or receiving. Should it be found that
the lines are reverse connected or are short circuit, the Tinpe polarity
detector circuit at the Remote Interface outputs a 'ling polarity
incorrect’ signal to the warning tones generator. The latter responds by
generating Call Tane, thus warning the operator of the faulty condition.

A ————. e
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FILL INTERFACE

In addition to the duties described in the preceding sections, the Fill
Interface handles the input and output of data to SKI/F and SK2/f (e.q.
during programming using an external device) in accordance with the
following:

{1} Data input on SK1/F or SK2/F is routed to CIO.

{2) Data from CI0 is routed to SK1/F by -
(a) CSD active, or
(b) KFR active, or
(c} 'Tone C (data) detected' active, or
(d} a data input on SK2/F.

{3) Data from CI0 is routed to SK2/F hy -
(a) CSD active, or
{b) KFR active, or
Ec; 'Tone C (data) detected' active, or
d) a data input on SK1/F,

Data input on SKI/F is only routed to the remote lines when the radio is
switched to RCU, and requires the simultaneous application of current
programming to SK1/G to serve as a 'frame' for the data.

VIU CONTROL AND SUPPLY INTERFACING

A 10-pin plug (PL1} at the rear panel of the BCC 66H provides the
connections for those control signals and power supplies which are
necessary to enable the radio to interwork with a VIU but which are not
directly associated with the audio output or input (see chapter 8).

EMP PROTECTION

Pratection against the possibly harmful effects of electro-magnetic pulses
(EMP) induced in the interconnecting cables by external agencies is
provided at all audio, control and supply inputs and outputs of the radio.
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CHAPTER 8

INTRODUCTIGN

The purpose of this chapter is to detail the interconnections between the
main units of the radio. [t also contains a Glossary of Signals - which
briefly describes each of the signals carried by these ianterconnections in
terms of its function, routeing and voltage levels - and defines the
characteristics of the various signals exchanged across the audio and
control interfaces with external eguipment.

Before attempting to utilise the information contained in this chapter,
the user should familiarise himself with the notes given below.

Interconnection Diagrams

For clarity, the interconnection diagram is divided into two sheets.
Sheet 1 (figure 8.1) shows the interconnections made via flexible
connectors and/or printing wiring. Sheet 2 (figure 8.2) shows the
interconnections made by means of coaxial cables.

Connector Referencing

Within each main unit, connectors are generally referenced in numerical
order (e.g. SK1, PL2, SK3, etc.). However, where a connector mates with a
connector on another main unit, the referencing is arranged so that both
connectors carry the same number and thus certain numbers may be omitted
from the sequence for one of the umits.

In the case of the Chassis and Motherboard Assembly, each edge-connector
socket is referenced to indicate the number of the unit carried in that
socket; thus Unit 8 plugs into SK8. Where a unit requires more than one
socket, these are further distinguished by means of a letter suffix (e.g.
SK4-A, SK4-B).

When the connector reference is quoted in isoltation from the unit in which
the connector is fitted (as, for instance, in table 8.1}, it is further
qualified by prefixing it with the appropriate unit number. Thus the
reference 15K1 indicates SK1 in Unit 1.

Motherboard Connector and Track Identification

Normally, the printed wiring tracks on the Motherboard are concealed by
the Chassis, so that with the Assembly loaded with units, the only
connection points available for test purposes are the pins at the
underside of the connectors, accessible through suitably-positioned slots
in the Chassis. To assist in identifying specific connections the
reference of each connector is printed on the underside of the Chassis
adjacent to the socket, and each signal and service_carried by a connector
is identified by a unique Track Code, printed on the underside of the
Chassis adjacent to the appropriate pin.

[ o X af Al = A | I | 11U [« D 1



Tahle 8.1

Glnssary of Signals

FUNCTION SOURCE DESCREIPTION
Band Select A 258749 RSA BSB fand Frequency {kHz)
0 1 1 30 000 to 43 175
1 1 4 43 200 to 62 375
1 0 3 62 400 to 87 975
Band Select B 257710
0=0to+0.9 V¥
1=4+9.1ts 9.5V
Narrow Band/Wide Band Tx 25K4-B/7 0 =0 to .1 ¥ = Narraow band transmission in use {clear speech}
Modulation Select 1 = +3.0 to +5.0 ¥ = Wide band transmission in use {hopping or
secure speech),
AF Volume - Earth Return 25K3~A/4 See [CAX
Receiver Audip Fixed Level 25K5 /5 Signal consists of:
{1} Rx Audio {on Receive} = 1,14 to 1.32 ¥ peak-to-peak centred
on +5 ¥,
{2} Sidetone and Tones on THX.
Audig Received Signal 2RKA-RS1T7 Level = B00 m¥ RMS {nomipall for sinewave modulation and x6 kHz
deviation.
Audio to Delta Modulator 25K3-A/17 Used only in hopping clear speech oparation.

Level = 0.79 to 1.19 ¥ RMS.

AF Volume/Whisger

front Panel
Assy [1)

D=0 to #0.9 ¥V = Whisper {selected by W position of VOU-ON/OFF
switch,

1 = +9.1 to +9.5 ¥ = Norma! gperation {at all other positions of
VOL-ON/OFF Y.

5 Yol.

1




Tabte 8.1 Glossary of Sisnals foont'dl
TRACK
CODEL FURCTION SOURCE DESCRIPTION
CAx AF Volume - Signal Front Panel
Assy (1) Generated as a resistance to CAE with values as follows:
YOL - ON/OFF Switch Resistance Value
Pasition {¥i Yahms )
off 1.76 {value irrelevant)
W 0 (CRE direct)
yol. {1} (.56 5%
vol, (2} 1.76 #5%
yol. (3} 7.36 5%
Yol. {4) Open circuit
*
F
H 1.76 s5%
B
5
Max. AC level {apen-circuit condition) = 1.2 ¥ RMS [approx.)}
audio signal.
Ho DC present.
CRS Economise SéTect Front Parel 0 =0 to H}.9 ¥ = Battery saving requested [CONTROL switch
Assy {1) set to an ECON position or Vehicle Battery attached,
i.e. K¥O = Highl.
1 = +4,1 to +5,0 ¥ = Continuous operation
Cex 16 kHz Clock 25K 17 =0 to #1.5¥
1=+8.0to +4,5 ¥
CDR 0C Reference to Slicer Z5K5/21 BC reference level of +4.0 to +5.7 ¥V, nominally at the centre
of the receiver discriminmator output voltage,
CF8 Flag B 25x4-8/14 0 =0 to +0.9 ¥ = Analogue information reception in use.
1 =+4,1 to +5.0 ¥ = Reception of an original digital source
detected.
CHL High Power Availahle Rear Panel 0=01to .9V =514 amlifier not connected.
Assy (9} 1 =+,1 to +5,0 ¥ = 50 W amptifier connected.
CHN Hop Mute 25K4-A/21 Used during hopping operation only.
0 =0 to +0.1 ¥ = Freguency static (data valid}.
1= +5 V¥ {nominal} = Frequency slewing [no data present).
Grounded when Central Control, Fixed (4F) fitted.
BCC 66 Yol. 1H A-3



Table 8.! Glossary of Signals {Cont'dl

 TRACK -
' CODE FUNCTION SOURCE DESCRIPTION
CHS Hop Sym:, £5K4-B/13 Used during hopping operation only.
; 1= +4.1 to +5.0 ¥ = Central Control, Hop {4HY tracking
| hopping raceived signal.
0«0t «0,9 % = All other conditions,
Grounded when Central Control, Fixed {dF} fitted.
|
]
|
cip Narrow Band/Wide Band 25K3-8/23 G =0 to +0.9 V = Harrow band modulation selected hy
Detect termination to ISK2.
T = +4,1 to +5,0 ¥ = Wide band modutation selected hy
termination to 15K2.
CIF IF Qutput 25K5/22 Bufferred output from discrimipator, centred at a level
nomipally egual to that of CDR. This output corresponds to:
1.764 to 1.836 ¥ peak-to-peak for an input of £6 kHz deviation.
For transmission (secure speech and/or hopping operation):
¥ OUT = (DR for RF input frequency below assigned centre
frequency.
¥ 0UT < CDR for RF input frequency above assigqned centre
freguency,
LIg Serial Data Input/Qutput 25€3-8/1 Bidirectional Tine carrying pulse-width-madulated serial data
25K4-8/3 at a nominal PRF of 4kHz,
Front Ascy 0 iz sent as § perind low {0 to +).9 ¥), ¥ period high
Assy (1} {+4.1 to +5.0 v},
1 is sent as i period law (D to +0.9 V), § period high
{+4.1 to +5.0 v}.
CNO Noise on {Tast) 25K4-Af2 G =0 to +).9 V¥ = Normal gperation
L =4#4,1 to +5.0 V = Noise on {as a result of prassing Test
key T},
PI Presse] PTT 25K3-8/24 0 =0 to +0.% ¥ = Transmit {or Talk en Intercom)
- 1 = 44,1 to +5.0 ¥ = Receive {or Listen on Intercom).
PL Set Power LSB 25¢k4-B/10 Keyboard CPL M Qutput Power Level PA Qutput
Requested
Lo 0 0 10 ml 10 mW
n | 0 iw I
Hi 1 3 S0W [if avaitable) kR
PM Sat Power MSE 25K4-8/11 O =0to+0. 1V oM 0 =0t +0.9 ¥ oL
1= 43,0 to +5.0 ¥ 1+« 44,1 to +5.0 ¥

CC 66 ¥ol, IH
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Table A.1

Glossary of Signals {Cont'd)

TRACY
CODE

FUNCTION

SOURCE

BDESCRIFTTION

CPS

Controlled PIT

25K4-8/8

0=0tn 0.9 ¥ = Receive (or Intercom).
1 =+3.] to +5.0 ¥ = Transmit.

CRB

Rebroadcast Select

25K4-A/8

to +0.9 V = Normal cperation,
= +4,1 to +5.0 ¥ = Rebroadcast, Call ar Intercom selected,

O

(Y]

16 kbit/sec Detected

25K4-8/12

=0 to +0.9 V¥ = 16 kbit/sec data not detected.
« +4_ 1 to +5.0 ¥ = 16 kbit/sec data detected.

[l =]

C5C

Battery-Save Waveform

25K4-8/9

0 to +0.% V = Battery-saved supplies at 0 V¥,
+#.1 ¥V to +5.0 ¥ = Battery-saved supplies at +3.5 V.

Ll =]
[T

50

Relay Enahle

25K4-8/2

0 =0 to +0.9 V = Central Control (4F)/{4H) idling or
receiving data on CIO.

1= +1.1 to +5,0 ¥V = Central Contrel [4F}/{4H} sending data
onto CI0.

csa

Any squeTch ar 16 kbit/sec
Detected

Z5K4-A/9

0 =0 to +0.9 ¥ = No squelch open.
1 =+4.1 te +5.0 ¥V = Tone, Noise or Hopping Sync. Squelch
open or 16 kbit/sec detected.

€55

Radio Squelch Selected

25K5/15

0 =0to +0.9 V¥V = Squelch closed

1= +4,1 to +5.0 ¥ = Sguelch open (due to Tane gr Noijcte
Squelch, or to Test key operated) when Synthesizer

is Tocked.

Clear to Send, Any Squelch
Opert, or Intercom

25K4-A/T7

G to +0.9 ¥ = No signal present {on Receivel.
+1.1 to +5.0 ¥ = Clear to Send {on Transmit},

g =
1 =
Any Squelch (pen {on Receive}, or Intercom in operation.

CHR

Widehand Received Signal

25K4-A/18

Analogue ar unprocessed digital signal.
Level = 5 ¥ peak-to-peak, centred an +4.5 ¥ (nominal).

CWT

Audio/Digits Transmit
Signal

25K1-A/18

Not used on hopping clear speech.

Analogue or digital signal.

Ltevel = 3,74 ¥ peak-to-peak {nominal} whem a signal of 2.B3 m¥
peak-to-peak (nominal) is present on I1SK1/A or ISK2/A, when in
analogue mode {equivalent to 70% modulation).

= 5 ¥ peak-to-peak [nominal} when a signal of 5 V peak-to-peak
{nominai) s present LSK1/A, when in diqital mode,

BLC 66 Vol.

1H
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Tahle 8.1

Glossary of Signals (Cont'd)

18
1k

K

FUNCTION

SOHRCE

DESCRIPTION

Zerclse

Front Panel
Assy {1}

0 =0V [0 Earth) = zeroise {CHAN switch set
to I and YOL ON/OFF switch set to OFF),

1 = open circuit = Normal operation fal? other
posittons of CHAN switch).

This zeroise
aption is not
normatly fitted.

OC Earth

0 ¥V reference
Ground plane side of Motherboard (2}; all DCE pins contact around
plane and some tracks on lower side of Motharboard.

High Power Measurement

9 PLI/K

Analogue signal, generated by Vehicle Interface Unit and ysed by
power Amplifier (9b)

Levels are as follows:

AT MORE THAN: AND LESS THAN: POWER

+

+ < 1} W
10 W to 20
20 W to 40 W

=40 W

+
coo
+
g
.
[NERY-.
L ]
[l =d
[iR==
+ +
Lo O
Pl
EYERY-
ol T

5.

+ o+
ot O

O
- =0
[l g~
-

o

{See aTso MPL, MPM}

High Power Select/
Avatlable

3 PLLAY

Bidirectional line linking ¥ehicle Interface Unit and Power
Amplifier [9b),

High Power Select generated by PA as an impedance of 10 kilohms
te 0V,

High Power Available generated hy YIU as a +5 ¥ supply through
2.2 kilghms.

S cem
>+4.5 ¥

+.1 to +4.4 ¥
0 to +0.9 ¥

High Power available (not selectad)
High Power available (selected)
High Power not available {VIU not
connected) =0 X

W
—
—

{X = irrelevant)

Tone Sguelch

25K5/16

0 =0ty +0.9 V¥ = Tone Squelch closed.
1 = 47,5 ¥ (nominal) = Tone Squelch opened by incoming Rx signat.

Keyboard Frame

front Pane?
Assy (1)

0 to +0.9 ¥ = Ko keyboard data being sent onto £10,
+4.1 to +5.0 ¥ = Keyboard data being sent omto CIO.

=1
Mo

Hoise On

Front Panel
Assy (1)

nerated by YOL - ON/OFF switch [*).
=0 to +1.2 ¥ = Noise on.

Ge
0
1 = +4.9 to +5.0 V¥ = Norma) squelch gperation on Receive.

56 Vol

11




Table 8.1 Blossary of Signals {Cont'd)

TRACK
cone FUNCTION SQURCE DESCRIPTION
KRS Ramgte Select Front Panel Generated by CONTROL switch (REM}.
0 =0 te +0.9 ¥ = Normal operation
1 = +4.1 to +5.0 ¥ = Remote interface enabled {selected
by remote switch),
Kvo Vehicle Battery Attached IPLL/G Generated by Vehicle Interface Unit,
Input signal lewsl:
For battery voitage of 12 or 24 ¥V = #§ ¥ to +18 V.
For no hattery connected, via 220 kilohms to O ¥.
Internal signal levels:
0 =0 to +0.9 ¥ = Yehicle battery not attached.
1 = +4,1 to +5.0 ¥ = ¥ehicle battery attached.
MBL Battery Measurement LS8 Rear Panel Levels are as follows:
Assy (9)
MBL MBM Battery Voltage
AT MORE THAN: AND LESS THAN:
0 0 0¥ +9.9 ¥ to +10.b ¥
MEM Battery Measurement MSE Rear Panel
Assy (9)
1 0 9.9 ¥ to +10.1 ¥ | +11.4 ¥ to +11.,6 V
i 1 +#11.4 ¥ to +11.6 V| +13.0 ¥ to +13.2 ¥
0 1 +13.0 ¥ to 13.2 ¥
0=0¢to .9V
1=+47.0 to 9.0 ¥
MPL Power Measurement LS8 Rear Panel Power Cutput MPL MPH
Assy (9) ()
< 0.1 o 0
0.1 to 2.5 1 0
2% to 3.5 1 i for n selected
>13.5 0 13
MPM Power Measurement MSB Rear Panel Synthesizer 0 0
Assy (9) Unlocked
for Lo selected
Synthesizer 1 0 J
Locked
< 10 Q 0
;g :g Eg i ? for Hi salacted
= a0 0 1
0=0to .9V -
1 =+#1.0to+35.0%¥
{See also HPM)
8CC 66 Yol. 1H §-7



Table 8.1

Glossary of Signals (font'd!

<X FUNCTION SOURCE DESCRIPTION
Rt RF Signal Measurement 25K5/18 MRL MR
LSB No Signal m o
Waak Signal 1 0
Hormal Signal i 1
Strong Signal 0 1
Rx RF Signal Measurement 25K5/19 0=0to+0.9Y
M3B 1 = +6.6 ¥ {nominal)
Remote Control Unit Front Pane] Generated by CONTROL switch {RCU).
eTec Assy (1) 0 =0 te +0.9 ¥ = Set usad as a remote control unit.
1 = +4.1 to +5.0 ¥ + Set used as a normal radio.
TRANS 1 25K3-B/16 Remote Transformer is a sub-module of the Interface Unit 3
TRANS 2 25K3-8/17 It has no conmection to other units,
TRANS 3 25K3-8/18 See also Table 8.3,
TRANS 4 Remote Transformer 1 to & 75K3-8/19
TRANS § 25¢3-B/20
TRAMS 6 25K3-8/21
If Signal Input 25K6/14 Frequency = 10.7 MHz
Level = Approximately +10 dB an Rx input signal.
RF Conmection, AMU to REH 1fpL? Generated by Antenna Matching Unit on Receive.
Impedance = 50 ohms {nominaf].
Level = -119 to -118 dbm when -112 dbm present at RF sacket
{SK6). Variable OC present or centre of coaxial connector
{source, Antenna Matching Unit; sink, RF Head}, 15 ma& on Recaive,
0 mA on Transmit.
RF Cannection, MOD to PA BPLID Generated by Modulator {8) on Transait.
Impedance = 50 ohms {(nominal)
Level = 1 W (nominal) at 4.2 kHz nominal deviation when ™D is
3.5 ¥ peak-to-peak (nominall.
-
56 ¥ol. 1H



Table B.1 Glessary of Sianats (Cant'd)
TRACK
CODE FUNCTION SOURCE DESCRIPTION
RTO RF Commection, PA to AMU Rear Panel Generated by Power Amplifier (9} on Transmit.
Assy {9) Impedance = 50 chms [nominal)}.
Level = 3 W/l0 mW {nominal) at 4.2 kHz nominat deviation when
TMD is 3.5 ¥ peak-to-peak {nominal)., BDC present on centre of
coaxial connector {source, Antemnz Matching Unit; sink, Power
Amplifier), 40 to 120 mA on Transmit, O mA on Receive.
SE Signal Earth 25K6/13 Guard Farth arcund RIF output of RF Head {6} and input of IF
25K6/15 Unit (5).
SK1/8 15K1/A
SK1/8 25K3-8/9
SL1/D Audio interface with ¥IU 25K3-8/8 See Table 8.2
SK1/F 1SK1/F when programming using an external device connected to
SK1/G 25K3-B/7 1 sk2, 1 SK1/F carries a serial data cutput from radio.
SK2/4 15K2/A
SKZ/B 25K3-B/14
SKZ/D Audio interface with COMSEC | 25K3-B/13 See Tabie 8.3
SK2/F 15K2/F
SK2/G 23k3-B/12 When COMSEC is conmacted, 1SK2/F carries pressel input
and bidirectional serial data. When programming using
an externa! device connected to 1SK1, 12SKZ2/F carries
a serial data output from radio,
SNAP If test output IF Unit {5) Signal level = 5 mv RMS {maximum) AC coupled.
Frequency = 10,7 MHz
Bandwidth = 20 kHz {approx.)}
Impedance = 50 ghms
SYC Synthesizer 25K4-8/5 The rising edge is used to clock DATA (5YD) into & register when
the Frame [SYF) is high.
0=0+t%t0 +0.1Y¥
1 =449 to +5.0 ¥

BLC B6 Vol.

1K
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Tahle 8.1 flossary of Sigrals {Cont'd)
Wi FUNCTION SOURCE DESCRIPTION
4] Synthesizer Data 25K4-8/8 BCD - encoded freguency setting data.
0=0¢to +3.1%¥%
1 = +4.9 to +5.0 V
i Synthesizer Frame 25KA-B/4 The falling edge fs used to transfer data fnto the Synthesizer {7)
0 =0 tg +0,1 ¥ = Data on SYD invalid
1 = +4.9 to +5.0 ¥ = Data on SYD valid.
i Synthesizer in Lock 25K7 /18 Gengrated when both Synthesizer (7} and Modulator (8) are
25K8/14 in logk.
0 =0 to #0.9 V¥ = Synthesizer or Modulator out of lock (Ffrequency
inaccurate).
1 = 44,1 to +6.5 ¥V = Synthesizer and Modulator in Yock.
R RF Qutput ta Synthesizer 25K6 /6 fleference RF signal from Local Oscillator in RF Head {6).
(L0 Impedance = 100 chms (load termimation at Synthesizer).
Level = 508 to 700 mV peak-to-peak.
T RF Qutput to Synthesizer 25KR /4 Referance RF signal from Master Oscillator in Modulator (8).
{M2) Impedance = 100 ohms (load termination at Synthesizer).
Level = 508 to 700 mV peak-to-peak.
D Transmitter Modulation 25K4-A/24 Anzlogue modulation level = 2.78 to 4.41 ¥ peak-to-peak centred on
+4,5 ¥ for #4.2 kHz deviation of RF carrier.
Data modulation level = 4,72 to 5.30 V peak-to-peak
£ Error Tone Tanfro Front Panal Generated by either Central Contral (4F)}/{4H) or keyboard {la}
Assy (1) 0=0to +0,9 ¥ = Error detected.
2SK4-A/3 1= +4,1 to +5.0 ¥ = Error Tone Generated 'off'
K Hziling Tone TontroT 25K4-8/4 Used in hopping operation only,
0 =0to +0.9 ¥ = Fixed Frequency Nat Station detected’
1 =+4,1 to #5.0 ¥ = Hailing Tane Generator ‘off'.
Connected to +5 ¥V when Central Control, Fixed {(4F) fitted.
> 66 Vol, IH 8-10




Table 8.1 Glossary of Signals {Cant'd)
TRACK
COOE FUNCTION SOURCE DESCRIPTION
NI Unready Tone ToAtral 25KA-A/5 0=0te 0.9 ¥ = Transmit path not Clear to send,
1 = #4.1 to +5.0 ¥ = Normal operation [clear to send).
THL Call Tone Tontrol 25K4-AJ6 0=01to 0.9 ¥ =Call Tone requested.,
1 = +4.1 to +5.0 ¥ = Call Tone Generator 'off'.
THX Combined Tones and Sidetone | 25K3-4/2 Signal consists of Tones (when required} and Sidetone
Level of Sidetone = 0.B6 ¥ to 1.14 ¥ AMS,
Level of Tones relative to Sidetone = Error : -15 dB to -9 dB
Call : -3 d8 to +1 dB
Haiting and Unready : -23 dB to -17 dB
¥T Tuning Yoltage 25K 74 lsed by Modulator (B8] to control freguency of Master Dscillator,
Used by RF Head [6)} to control frequency of Local Oscillator.
Level = +6 to 485 ¥
Typical values:
+10 ¥ = High end of frequency band aon Receive.
+75 ¥ = High end of freguency band on Transmit,
+8 ¥ = Low end of frequency band on Receive.
+2 ¥ = Low end of freguency band on Transmit.
V385 +3.5 ¥ DC Battery Saved Rear Panel Level = +9.25 to +9.,75 V
Supply Assy (9)
QVSBSRX +9.5 V DC Battery Saved Rear Panel Level = +9.25 to +9.75 ¥
Supply, Receive Only Assy {9)
wsC Lonstant +9.5 V DC Supply Rear Panel Level = +5.25 to 9.75 ¥
Assy {9)
9Y5TX +9.5 ¥ DC Supply, Transmit Rear Panel Leve]l = +3.2% to +3.75 ¥
only Assy (9]
125 +12 ¥ 0C Switched Supply Front Panel Level = 9.8 to +18 ¥ {Manpack Station).
Assy (1} = +9.8 to «I3 ¥ {Vehicle Station).
12U +12 ¥ 0C Unswitched Supply Level = 410 to +18 ¥ (Manpack Station).

+10,1 to +13 ¥ (Vehicle Station),

BCC 66 Vol.
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. Table 8.1

Glossary of Signals {Cont'd}

RACK

0BE FUNCTION SOURCE DESCRIPTIQH
5 ¥ +85 ¥V OC Supply 25KiN2 tevel = +87 to +101 ¥
a0 Hz 150 Mz Tone 25K7/11 Level = 1.15 to 1.725 ¥ peak-to-peak centred on +4.7 ¥ for

+3 kHz tone deviation.

= 0.6 to 0.7 V peak-to-peak centred on +#4.7 ¥ for
£1.6 kHz tone deviation.
-
BCC 66 Yol. 1H
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Table 8.2 SKI [AUBIO ¥IU) Sianal Characteristics

WITH HANDSET

WITH VIy CONKECTED

WITH PROGRAMMIRG DEVICE CONNECTED

N
Signal Characteristics Signal Characteristics Signal Characteristics
Microphone Normal: ZmV EMF FLA input Level: 80mV EMF Not used
input {typical) from a {typical} from a
300 ohm source. 300 ohm source.
Whisper: sensitivity Input impedance:
increased by 12 o8 Current 300 ohms.
{approx). programming +9.5 V through
Input impedance: input (FLA 4.7 kilghms,
300 ohms, Select), Input impedance:
4.7 kilohms ta Q V.
Microphone Oirect connection to Microphone Direct connection Not used.
earth earth. earth to earth.
+12 ¥ supply Switchad by VOL-ON/OFF Not used, Connected to +12 ¥ supply Switched by YOL-ON/OFF
output switch, Connected via switched +12 ¥ supply Joutput sWwitch. Connected via
2.2 ahm thermistor via 2.2 chm 2.2 ohm thermistor
{positive temperature thermistor {positive temperature
coefficient). coefficient).
Phone output 0.01 mW to 5 mi, FLA output Level: 1 md (typical),|Not wsed.
depending on volume for load impedance =
control setting, 300 ohms,
Earth Earth return, except Earth Earth return, except |Farth Earth return,
for microphone. far microphone .
Pressel input | Transmit: less than fressel input Transmit: Yess than Serial data VLUH{O}: Y (max}
2 kilohms to 0 ¥ 2 kilohms to O ¥ input
{less than +2 ¥) {less than +2 ¥). through 1 kilohm.
maintained for greater Input impedance: VHIGH“}: BY {min)
than 1 ms. Input 18 kilohm resistor
impadance: 18 kilohm pull-up tp +3,5v, through 11 kilohms.
resistor puti-up to Input impedance: 1B
+9.5 v, kilohm resistor pull-
up to 48,5 ¥,
$eria1 data ULOH(U): +2 ¥ (max)
input
Yiien(l): A ¥ (min)
for lpad impedance =
1.8 kilohms to O V.,
Phane output As pin D. FLA output Az pin D Current +f ¥ through
programming 3.9 kilohms.
input [Send {Necessary only if
Data Framing programming via remate
PuTse) lines is required.)
-
66 ¥ol. 14 a-13




Table 8.3 Sk? [AUDIQ COMSEC) Signal Characteristics

WITH HANDSET CONNECTED

WITH COMSEC CONNECTED

WITH PROGRAMMING DEVICE CONNECTED

Signal Characteristics Signat Characteristics Signat Characteristics
Micraphone Normal: 2 my EMF FLA input Leval: 60 mV EMF Not used.
input {typical} from a {cTear {typical} from a
300 obm source. speech} 300 ohm source,
Whisper: Sensitivity Input impedance
increased by 12 48 300 ohms. Current
{apprax.} programming (FLA
Input impedance: Select): M ¥
300 ohms . through 3.9 kiltohms,
DC T1oad, 4.7 kilohms
to 0 ¥ (equivalent
to 1 mi}.
Bigital {nput Level: 5 ¥ peak-to-
{secure speech) peak centred on +4.5 ¥
(+2 V to +7 V). Input
impedance 4.7 Y%iTohms
to O ¥,
Microphane Via 10 yF capacitor Microphone earth | Via 10 uF capacitor. Not used.
garth Current +§ ¥ through
programming 3.9 kilohms,
input {Digital input impedance:
Setect) 4.7 kilghms to O ¥
[equivalent to I mAj.
+12 ¥V supply Switched by VOL-ON/OFF +12 ¥ supply Switched by YOL-ON/OFF | +12¥ supply | Switched by WOL-ON/
output switch. Connected via output switch, EConnected via | output OFF switch.
2.2 ohm thermistor 2.2 ohm thermistor Connected via 2.2
{positive temperature {positive temperature ohm thermistor
coefficient], coefficient). {positive temperature
coefficient).
Phone output 0.0l m to 5 mW, FLA output Level: 1 W (typical) Not used.
depending on volume {clear speech) for load impedance = -
control setting, 300 ohms.
digital output Level: & ¥ peak-to-
{secure speech) peak centred on
4.5 ¥ [+2 ¥ to +7 V).
for toad impedance =
4.7 kilohms.
Earth Earth return, except Earth Earth return, axcept Earth Earth return

for microphone,

for microphone.

¥ol. IM




Tabte §.3 {AUDIQ-COMSEC) Signal Characteristics {font'd)

WLTH HANDSET COMMECTED

WITH COMSEC CONNECTED

WITH PROGRAMMING DEVICE CONNECTED

Signal

Characteristics

Signatl

Characteristics

Signal

Characteristics

Pressel
input

Transmit: less than
2 kilohms to Q ¥
{less than +2 ¥)
maintained for
greater than 1 ms.
Trput impedance;

18 kilohm resistor
pull-up to +9,5 ¥,

Pressel
input

Serial data
input

Serial data
putput

Transmit: less than
2 kilghms to O ¥
{less than +2 V)
maintained for
greater than 1 ms.
Imput impedance:

18 kilohms resistor
pull-up to +3.5 v,

VLW(D}: +1 ¥V (max)

through I kilohm.
FHIGHII}: 8 ¥ [min)

through 1 kitohm.
Input impedance:
18 xilohm resistor
pull-up to +9.5 V.

vtoﬂ(c}: +2 ¥ {max)
vHIGH(l}' + oy {m'il"t)

for toad impedance:
1.8 wilohms to O V.

Serial data
output

Serfal data
input

Vionl03: +2 ¥ {max]
VHIGH{I}: +4 ¥ {min)
for load impedance:
1.8 kiTohms to Q V.
vLGH(D}: +1 ¥ (max)
through 1 kilohm,
VHIGH(lj: +8 ¥ [min)
through 11 kilohms,
Input impedance:

18 xitobm resistor
pilt-up to +9.5 ¥,

G Phone output

As pin 0.

Digital Output

Current
programming
autput

Form: 16 kHz clock.
Level: b ¥ peak-to-
peak (nominal).
Connected via 2.2 uf
capacitor.

+9.5 ¥ through

4.7 kilohms for either

Tone Active,
Sguetch Open,
Clear to Send, or
Intercom.

for lpad impedance:
4.7 kilohms to O V.

Not used.

BEC &6 ¥Yol. 1H



Table 8.4 SK3, SK4 (REM) Signa} Characteristics

Signal

Characteristics

Audio output

Level: 1.0 V RMS {nominal).
Load impedance: 300 chms.

Digital output

Secure speech

Control signals

Level: 4 V peak-to-peak.

Load impedance: 300 chms.

Source impedance: 150 ohms in series
with 1 mH.

Form: As for CIO (Table B.1)
Level: 4 V peak-to-peak

Load impedance: 300 ohms

Source impedance: 150 ohms in series
with ImH.

Audio input

Level: 300mV (typical).
Input impedance: 300 ohms.

Digital input

Secure speech

Control signals

Rate: 16 kbit/s.

Level: 0.5 V¥ peak-to-peak {min).
Input impedance: 300 ohms in series
with 1 mH.

Form: As for CI0 (Table 8.1),
Level: 0.5 V peak-to-peak {min).
Input impedance: 300 ohms in series
with 1 mH.

Tone signals
for control

Three tone signals are used for
control:

23.3 kHz, transmit control with
analogue speech or delta-modulated
speech. 32.0 kHz, transmit control
with 16 kbit/s data or wideband
analogue data. {These tones are
sent in the form of 10ms bursts at
a period of 512 ms).

18.3kHz, to activate the control
circuits {continuous).

3CC 66 Vol. 1H
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CHAPTER 9

INTRODUCTION

In the majority of cases, the presence of a fault in the radio will become
apparent during the performance of the functional check procedures
detaited in chapter 4. In paragraphs 2-9 a limited series of tests are
described which use the absolute minimum of external equipment and make
the best use of the Built In Test Equipment (BITE) provided with the BCC
66 H radio. For an alternative method of test using "Field Repair Test
Kit" (FRTK) see paragraphs 10-12. These tests include tests applicable to
both the Manpack Station (BCC 66H) and the Vehicle Station (VRQ 316). The
purpose of both test procedures is to locate a faulty unit so that it can
be replaced and then to check that the repaired equipment is serviceable.

EQUIPMENT REQUIRED

(1) Jaguar V Radio BCC 66H - 1.

{2) Batiery Rechargeable MA 4025A - 2,

(3) Whip Antenna 1.2 mor 2.4 m - 2.

(4) Handset/Headset - 2.

{5) Field telephone cable (D10 or similar) - as required.

{6) Multimeter (e.g. Avometer) - 1.

If possible, the radio (item 2 {1}) should be a 'known good' set.
Ensure that the batteries (item 2 (2)) are fully charged, and that the
antennas and handset/headsets (items 2 (3) and 2 (4)) are fully

serviceable.

FAULT LOCATION

Confirm that a fault is present by performing the functional check
procedure of chapter 4,

If the fault is confirmed:-
{1} Switch off the radio and remove the battery.

(2) Remove the Sleeve Assembly and fit the Test Spacers as described in
chapter 5.

(3) Refit the battery and switch on the radio.

(4) Re-establish the test conditions in being at the time the fault was
detected. -

BCC 66 Vol. IH 9-1




10.

i1.
12.

Refer to the appropriate entry in table 4.1. Carry out any investigative
actions detailed for the entry and fit new units as appropriate to the
result of these actions; if no investigative action is given, fit new
units as described.. After fitting a new unit, repeat the failed
functional check,

NOTE: When the table indicates that the fault may be situated in any one
of a pair or group of units, these should be changed one at a time
(preferably in the order given) and the check repeated following
each unit change.

When the results of the check indicate that the fault has bheen rectified,
repeat the whole of the functional check procedure. If further faults are
detected, repeat the fault location and rectification process.

On satisfactory completion of the functional check procedure:

(1) Switch off the radio and remove the battery.

(2) Remove the Test Spacers and refit the Sleeve Assembly as described
in chapter 5.

(3) Refit the battery and switch on the radio.

(4) Perform a talk-through check and confirm that the radio is still
operating satisfactorily.

ALTERNATE METHOD

Equipment required:-

{1) Jaguar V Radio BCC 66H Qty 1

{2) Jaguar Field Repair Test Kit Qty 1

Carry out the preliminary checks as in paragraphs 5 and 6.

Refer to tests as detailed in Technical Manual for Jaguar Field Repair
Test Kit,

BCC 66 Vol. 1H 9-2
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CHAPTER 10

INTRODUCT 10N

The tables which follow 1ist the items of test equipment required to carry
out the performance checks detailed in Chapter 11 of this handbook.
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Table 10.2 Special-to-Type Test Equipment

ITEM | DESCRIPTION REMARKS EXAMPLE QTY
1 VIU Interface BCC Drawing 40090-100-10 | 8CC Test Jig 1090 | 2
2 Audio Interface 8CC Drawing 40091-100-10 | BCC Test Jig 1091 | 2
3 150 Hz Pass/Notch, BCC Orawing 40092-100-10 | BCC Test Jig 1092 | 1
Filter
4 20/40 dB Tee Pad | BCC Drawing 40093-100-10 { BCC Test Jig 1093 | 1
5 Simulator Antenna| BCC Orawing 40096-100-10 | BCC Test Jig 1096 | 1
BCC 66
6 Data Measurement | BCC Drawing 40020-100-10 | 8CC Test Jig 1020 | 1
Test Jig, Two
Radio
7 Data Measurement | BCC Drawing 40030-100-10 [ BCC Test Jig 1030 | 1
Test Jig, One
Radio
8 6 dB Fixed 50 ohms, OC to 50 MMz, Bird Tenuline 2
Attenuator rating 100 W continuous |8343-060
9 Programmer Racal MA 4073 1
10 Attenuator Steps of 1 dB, 50 ohms, | Telonic 8143A 1
VariabTe 0 to 0C to 50 MHz
110 dB
11 300 ohm load Mounted on BNC plug 1

uh e . m
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[NTRODUCTION

The performance tests given in this chapter are for the BCC 66H radio
only. For details of the tests which should be applied to the COMSEC
unit, the VIU, or any other item of ancillary or optional equipment, refer
to the appropriate Technical Handbook {see Chapter 1).

It is recommended that the full range of tests is applied immediately
following any major repair or overhaul. Individual tests may be conducted
as required during fault location and minor repair and adjustment.
Performance limits quoted are those obtained at normal test environment
temperatures (15 to 30°¢).

Test Equipment Required

The test equipment required is listed in Chapter 10.

General Notes and Warnings

Throughout the procedures which follow:

(1) Unless otherwise indicated, the term 'radio' refers to the BCC 66H
under test.

(2} The term 'any frequency' indicates any one frequency between
30 000 kHz and 87 975 kHz inclusive.

{3} To prevent interference with other Jagaur V radios undergoing test
at the same time, Transmit frequencies should be multiples of 50 kHz
and Receive Frequencies should be odd multiples of 25 kHz.

(4) When any selection is made at the keyboard, check that the correct
display response is received.

(%) If an incorrect test result is obtained, unless otherwise indicated:

(a) Check that the radio and the test equipment are connected and
adjusted as required for the test.

(b) Repeat the test.

(c) If the test result is still incorrect reject the radio as
faulty.

(6} The test figures specified are conventional true—alues and
constitute fundamental terms of reference. The degree of accuracy
and influence of measuring equipment must therefore be taken into

consideration when verifying the performance of the equipment under
test.



CURRENT CONSUMPTION

Connect the test equipment as shown in Fig. 11.1 and add the test
equipment as shown in Fig. 11.3c. Set the d.c. supply voltage to 12.0V
with a current Timit of 1.8 A,

NOTE: The test equipment layout diagram Figs 11.1 to 11.7 do not show
Power Supply Voltage and current monitors connected as the
recommended unit has these fitted internally. However the Vehicle
Interface Unit interface {TJ1090) has facilities for connection of
external voltage and current monitors should these be required.

Set the radio under test as shown in Fig. 11.8 line 1. Set the audio and
VIU interfaces as shown in Fig. 11.9 VYine 2.

Receiver Current (Non Battery Save)

Key in any Receive Frequency. With the displayed frequency visible in
bright daylight {or the equivalent) measure the dc supply current. Tt
should not exceed 750 mA.

Measure the time taken after the final key operation, for the display to
revert to alternately flashing bars at either end of the display. It
should be 10 +3 seconds.

Measure the d.c. supply current. It should not exceed 270 mA.

Receiver Current (Battery Save Condition)

Set the CONTROL switch to LOC ECON.

Measure the d.c. supply current. It should be cycling between 110 mA
{maximum) and 270 mA (maximum).

NOTE: In economise mode, after transmission or reception of a signal the
system holds in non battery save for 15 seconds (nominal} and then
reverts to battery save.

Reset the CONTROL switch to LOC.

Transmitter Current (Medium Power)

Set the radio under test as shown in Fig. 11.8 Tine 1.
Set the Audio Interface and VIU Interface as shown in Fig. 11.9 Line 1.

Key in any frequency. Set the Audio Interface pressel to Tx and measure
the supply current. 1t should be 1.7 Amp maximum. Release the pressel.

NOTE: Repeat the measurement for at least one frequency in each of the
three RF bands eg. 30050, 44050, 64050.

-

Transmitter Current (Low Power)

On the Keyboard select Lo - Low Power,



2.13  Key in any frequency. Set the Audio Interface pressel to Tx and measure
the supply current, It should be 1.0 Amp maximum. Release the pressel.
NOTE: Repeat the measurement for at least one frequency in each of the
three RF bands e.q. 30050, 44050, 64050.
3.0 KEYBOARD EXERCISE - DISPLAY CHECK
3.1 Connect the test equipment as shown in Fig. 11.1 and add the test
equipment as shown in Fig. 11.3c. Set the supply voltage to 10.50 v OC
with a current limit of 1.8 A.
3.2 Set the radio under test as shown in Fig. 11.8 Line 1.
3.3 Set the Audio Interface and VIU Interface as shown in Fig. 11.9 Line 2.
3.4 Key Test (T) and release. Check that the display is illuminated and after
10" seconds nominal it reverts to an alternately flashing single horizontal
bar at positions 1 and 8. (See also 2.4 Receive current}.
3.5 Perform the sequence of checks detailed in Table 11.1 {steps 1 to 42). At
each step of the sequence:
{1) Select the CHAN and VOL - ON/OFF switches and the keys as described
for the step.
(2) On completion of the selection, confirm that the display and audio
responses received are as specified for the step.
3.6 If an incorrect response is received at any step.
(1) Repeat the selection for the step.
(2) If the error persists, operate and release the Test key (T).
(3) If after several operations of the Test key the error still
persists, the radio should be rejected as faulty.
NOTES 1. Unless otherwise indicated, the display response should not flash

and should persist for 10 seconds nominal; at the end of that

period, the display should revert to showing alternately-flashing,
single horizontal bars at character positions 1 and 8. The audio
response should remain unchanged until the next selection is made.

2. 1f a BITE error is detected at switch-on, Error Tone will be heard
and the mode information {character positions 1, 7 and 8) should
flash.

3. 1f the radio was in the Fixed frequency mode at switch-aon, operation

of the hH key may result in the BITE signailing the presence of a
fault by initiating the Error Tone. The tone will also be generated
if no hop code is held in the channel M memory. In the latter case,
it should be possible to cancel the Tone by programming the channel
as detailed in Steps 25 to 35 inclusive; if this programming is
successfully completed, the steps concerned may then be ommitted
from the later sequence.

Warning tones are defined in the Appendix.



Table 11.1 Keyboard and Display Self-Check

= . . vy et v S ..

SELECTION RESPONSE
vOL- Display
STEP Sgﬁﬂﬁh ON/OFF Keyboard Audio
Switch Character Position
1 2 3 456 7 8
1 M 4000, F, n, M F 4 0 0 0 0 rt [l | Receiver
{see Note 2) noise
2 M Max. vol. | A-R, Lo F 4 0 0 0 0 A L
3 M Max. vol. | Ic{held) F 4 0 0 0 0 C L Call Tone
4 M Max. vol. | Ic{released) F 4 00 00 1L
5 M Max. vol. [ Hi F 4 0 0 0 0 L T | Error Tone
(see Note 3)
) M Max. vol. | n,Lo F 400000 L
7 M Max. vol. | hH(once) h 4 00¢00n L
{see Note 4)
8 M Max. vol. | hH{twice) H 4 00 0 0 nmnm L
S M Max. vol. | T(held) = Receiver
noise
10 M Max. vol. | T{released) H 4 0 0 0 0n L
11 M Max. vol. | F,3215 F32150mn.LlL
12 M Max. vol. | T,6897 F 6 8 9 7 5n L
13 M Max. vol. | T,01293 F 3 n L
14 M Max. vol. § T F 6 89 7 5n L
15 1 F 3100 310060
16 2 F 3200 32000
17 1 F 31 0 0O
18 3 F 3300 33000 -
19 4 F 3400 34 000
20 5 F 3500 3 5000




Table 11.1 Keyboard and Display Self-Check (Continued)

SELECTION RESPONSE

VOL - Display
step | CHA 1 onsor Keyboard Audio

Switch Character Position

1 2 3 45 6 7 8
21 6 F 3600 36 0 00
22 7 F 3700 37 000
23 7 OFF (for
10 seconds)

24 7 Max. vol. F 3 7 0 0 0n ¢t
25 7 H 12345 1 2 3 4 5 1
26 7 H 4 2
27 7 H 54321 5 4 3 2 1 2
28 7 H 4 3
29 7 H 10101 1 01 901 3
30 7 H 3 4
31 7 H 98111 111 4
32 7 H T 4
33 7 H 76111 7 6 1 11 4
34 7 H 4
35 ¢ H 01010 01 010
36 7 B 3525 35 250
37 7 Max. vol. F 3 7 00 0n L
38 i Max. votl. Blank
39 7 Max. vol. FOO0OO0O0O0GMn M Error Tone
0 |7 F 3552 355 25
41 7 Max., vol. F 355 2 5[l
42 M OFF

e i e s o



4.6
5.0
5.1

FREQUENCY ACCURACY AND CONTROLS

Connect the test equipment as shown in fig. 1l.1 and add equipment as
shown in fig. 11.3c. Set the audio and VIU Interfaces as per Fig. 11.9
line 1.

Set the power supply to 12.0 V DC with a current limit of 1.8 A.

Set the radio under test as shown in Fig. 11.8 line 1.

Frequency Accuracy

Key in any receive fregquency. Set the pressel on the Audio Interface to
Tx. Measure the frequency, check that it is within £3 ppm of the selected
frequency. eg. 50 MHz tolerance %150 Hz.

Frequency Setting Controls

Key in each of the frequencies listed in turn. Following each selection
measure the frequency of the RF output. Check that they are within +1 kHz
of the displayed frequency in each case.

[
o
[ ]
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Release the pressel on the Audio Interface (Rx position).

LOW BATTERY WARNING (BITE)

Connect the test equipment as shown in Fig., 11.2 and items as shown in
Fig. 11.3c. Set the Audio and VIU Interfaces as per Fig. 11.9 Line 2.
Set the radio under test as shown in Fig. 11.8 Line 1.

Set the power supply to 12.0 V OC with a current 1imit of 1.8 A,

Slowly decrease the DC supply voltage until a pulsed AF signal (receiver
nojse) appears on the Oscilloscope.

Measure the DC supply voltage and check that it is 9.7 V'to 10.3 V. Reset
the supply voltage to 12.0 V.



Measure the signal to noise ratio {S#N/N} check that it is at least 10 dB.

Repeat the measurement for three frequencies in each of the three RF
bands. eq. 30025, 36375, 43175/ 43225, 51925, 62375/ 62425, 74125, 87975,

NOTES: 1 Measurement of Quieting {for definition see Appendix} and Signal
to Noise will be affected by extraneous signals so a clear
channel should be used. Clear channels may be located using
‘quieting' with no RF signal applied. This will not change
materially as the receiver frequency is varied unless
interference is present, A channel with minimum quieting may be
regarded as clear. This is.particularly important when
performing squelch closed tests.

2 Unless otherwise stated the RF signal generator will be adjusted
to the selected receive frequency.

SQUELCH OPERATION (AUDIO)

Connect the Test Equipment as shown in Fig. 11.5 and 11.4c then set the
radio under test as shown in Fig., 11.8 Line 1.

Set the Audio and VIU Interfaces as per Fig. 11.9 Line 8.
NOTES: 1. DMM2 responds to any squelch as (CSQ monitored)

C = no squelch open
5 V = any squelch open

2. Audio Interface monitor equipment displays received audio
signals.

3. Initially set radio to noise on (*) to allow easy setting of
Quieting and S+N/N values at which the squelch is to be .tested.
Reset VOL-ON/OFF to maximum volume when performing the tests.
Key any receive frequency and check that the channel is clear.
Noise Squelch

(a) Open

Set the RF signal generator to modulation off and the output level so as
to give 10 dB quieting. Switch off the carrier. See para. 8.2 Note 3.

NOTE: For definition of quieting see Appendix.

Switch the carrier on. Check that the squelch opens and CSQ is high state
(5 V nominal). {(Modulate the carrier with 1 kHz sinewave deviation %6 kMHz
peak and observe COMSEC pins D or G on the CRO for squelch cpen.)

(b) Closed

Switch off the carrier. Check that the squelch closes and CSQ is in Tow
state (0 V).

-



9.8

Tone Squelch

{a) 150 Hz normal

Key A-R. Set the RF signal to modulation OFF and the output level so as
to give 10 dB quieting.

Select CPS on the VIU Interface monitor switch and check using the DMM
that CPS 1is in the high state (5 V nominal).

NOTE: In A-R mode carrier squelch {CSQ) will respond to any carrier, but
will close again if 150 Hz tone or 16 kBits data is not detected:
within 250 msec nominal.

Select CSQ on the VIU Interface monitor switch. Apply squelch tone
modulation at 150.0 Hz and deviation 1.3 kHz. Check that CSQ is high {5V
nominal).

(b) 147 Hz

Set the RF signal to modulation OFF and the output level 50 as to give
10 dB quieting. Apply squelch tone at 147.0 Hz and deviation 1.3 kHz.

Switch on the carrier and check that the squelch is open.

{c) 153 Hz

Repeat as per 147 Hz check (paras. 8.10, 8.11) but using 153 Hz.
AUDIO LEVELS

Connect the test equipment as shown in Fig. 11.5 and Fig. 11l.4c.
Set the radio under test as shown in Fig. 11.8 Line 1.

Set the Audio and VIU Interfaces as per Fig. 11.9 line 9.

Key any receive frequency. Set the RF signal generator to -30 dBm
(arbitrarily Jarge) modulated with standard audio modulation {see

appendix).

Fixed Level Audio (FLA)

Measure outputs as selected on the AF voltmeter, CRO and DMM as required.
On the Audio Interface set SW1 to COMSEC and SW3 to pin D.

Measure COMSEC pin D, check that it is within 0.4 to 0.63 V rms.

Select VIU on SW1 and measure pin D. Check that it is within 0.4 to
0.63 V rms.

Select REM on SW4 and T/P monitor on SW7, measure amd check that it is
within 0.65 to 1.1 V rms.

Volume Control

Select NORMAL (Sw4), and 0/P monitor (SW7).




{a) Volume Control Maximum

Set the volume control to maximum. tsing SW3 and SW1 select VIU socket
pins D and G and COMSEC socket pins D and G in turn. Measure the output
for each selection, check that they are not less than 0.88 V. The maximum
difference between D and G of the same socket shall not exceed 2 dB.

(b) Volume Control W (Whisper)

Set the volume control to W. UYsing SW3 and SW! select VIU socket pins D
and G and COMSEC socket pins D and G in turn. Measure the ocutput for each
selection, check that they are within -30 dB ¢2 dB relative to the
equivalent measurement in volume maximum.

(c) Volume Contro! Intermediate Positions

Select intermediate positions in turn. Check that the level increase per
step is between 6 and 9 dB.

DATA MODE

Set the test eguipment as shown in Fig. 11.5 and add items as shown in
Fig. 11.4d. Set the Audio and VIU Interfaces as per Fig. 11.9 line 10.
Set the radio as shown in Fig. 11.8 line 1.

Key any receive frequency then set the RF signal generator to -30 dBm
{arbitrarily large) and with standard data modulation {see Appendix).

On the Audio Interface set SW1 to COMSEC socket and SW3 to pin D. Measure

using the CRO and check that logic 0 is 0 to 2 V and logic 1 is 7 to
3.5 V.

Set the Audio Interface to I/P moniter. Measure using the CRO and check
that it is 3 V peak to peak £ 15%. Set the radio as shown in Fig 11.8
line 4. Set the audio and VIU Interfaces as per Fig 11.9 Tine 15. Add a
300 ohm load across the data input socket on the Audio Interface Box.

SENSITIVITY {DATA)

This test requires special-to-type measuring equipment a Bit Error Rate
test set. The Data Measurement Test Jig One Radio TJ1030 measures BER.
Instructions for performing the test are to be found in the test set
manual. Ensure the radio is set as shown in Fig. 11.8 Line 1.

]l
I
}
I
I

Key any receive frequency then set the RF signal generator to -113 dBm.
Check that the Bit Error Rate is not greater than 1 in 10.

SQUELCH {DATA)

Set the test equipment as shown in Fig. 11.6 and add items as shown in
Fig. 11.4d. Set the Audio and VIU Interfaces as per Fig. 11.9 line 11.
Ensure the radio is set as per Fig. 11.8 line 1.

-

NOTE: 1. DMM 2 resoonds to any squelch (CSQ) and is not used for this
test. ,

2. Pin G on the COMSEC socket is used to detect data squelch.



12.2

12.3

13.0
13.1

13.2

13.3

14.0
14.1

14,2

14.3

14.4

Set the RF signal generator modulation to OFF and the output level so as
to give 10 dB quieting, Switch off the carrier.

Apply modu]atioﬁ from a data source and switch on the carrier. Check that
the squelch opens (pin G on COMSEC socket high state).

NOTE: If the Data Measurement Test set is not available this test may be
carried out using 8 kHz sine wave modulation with an accuracy of
+1 Hz. _

HOPPING OPERATION

This test series requires two radios set up as a link in a controlled
manner. The basic operating block diagram of the link is shown in fig.
11.7. Radio A is the transmitting radio and Radio B the receiving radio.

NOTES: 1. Radio B will be sensitive to external interference.

2. Care should be taken to minimise direct signal leakage from
radio A to radio B.

3. Measurement problems due to leakage can be minimised by
operating Radio A in low power (Lo}.

Bit Error Rate (BER} measurements require the special-to-type equipment
listed under Data Measurement Test Jigs. Measurement instructions for BER
will be found in the technical manual for the BER test jig.

Connect the attenuator output to the {50 ohm) millivoltmeter and set the
attenuator to obtain say -14 dBm (-20 dBm at 8 radio input when
reconnected) on the millivoltmeter - note the attenuator setting. The
atlenuation to yield the desired signal level at B radio input may now be
calculated (e.g. to obtain -111 dBm, increase by 91 dB (-111 + 20 dBm)).

HOPPING SYNCHRONISATION

Programme both radios to a frequency of 33250 (approximately the middle of
hop band 1} and the same hop code.

Connect the test equipment as shown in Fig. 11.7. Set radios A and B
power supplies to 12.0 V DC. Set the Audio and VIU Interfaces as per Fig.
11.9 Jine 1. Set both radios as per Fig. 11.8 line 3.

In fixed frequency mode set the Tevel at radio B input to -111 dBm by
using the method given in 13.3. Modulate radio A with 1 kHz.

Initial Synchronisation

Set both radios off. Switch both radios on again, at radio A key hH twice
(control station) and at radio B key hH once (out station). Arm the
counter to start on the rising edge of CPS and stop on rising edge of the
output of pin G of the COMSEC socket then reset the tounter. Set the
radio A pressel to transmit - the counter should start and run for not
greater than 6.5 secs.

BCC 66 Yanl 1K + 4 a9
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7.5

Resynchronisation

After initial synchronisation is achieved repeat the arming of the counter
(as 14.4) and set radio A pressel to transmit. The counter should start
and run for not greater than 200 msecs.

NOTE: After both initial synchronisation and resynchronisation tests check
that Radic 8 receives the modulated tone.

HOPPING SENSITIVITY

The parameter to be measured is Bit Error Rate (BER). The measurement is
to be performed at an RF input level to the B radio of -111 dBm. The BFR
shall not exceed 1 in 10, (See manual for method).

NOTE: If BER measuring equipment (Data Measurement Test Jig, Two Radio
TJ1020) is not available the functioning of the radio in hop mode
can be checked by carrying out a voice communication test at this
signal level.

HOPPING TRANSMIT

Repeat the tests of 13, 14 and 15 but using the A radio {Transmitter) as
the unit under test. Repeat the measurements with programming for each
hop band in turn.

TRANSMITTER RF POWER QUTPUT

50 Ohms

Connect the test equipment as shown in Fig. 11.1 and add items as shown in
Fig. 11.3 {a). Set the power supply for 12.0 V DC and the Interfaces as
shown in Fig. 11.9 Tine 12. Set the AF signal generator to give 10 mV rms
pd.

Set the radio as shown in Fig. 11.8 line 1. Key in a frequency of 30050
kHz and set the pressel to transmit.

Measure the power output, check that it is not less than 3 W. Measure the
sidetone at pins D and G of the VIU and COMSEC sockets check that it is O
to -3 dB relative to the receiver AF output obtained at the same pin.
Release the pressel.

NOTE : Sidetone Tlevel needs only to be checked at one transmit
frequency with the volume contro) maximum. Thereafter verify
presence or absence of sidetone.

Check the power output for three frequencies in each band e.g. 30050,
36350, 43150 / 43250, 51950, 62350 / 62450, 74150, 87950,

Whip Antenna

Repeat the test as in paras. 17.1 to 17.4 except that the test equipment
should be set as shown in Fig. 11.1 and Fig. 11.3(b). Measure the power

at the output of the whip simulator - check that it is not less than
0.75 W.

IC 66 Vol. 1H 1112
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18.

18.

18.

18.

18.

18.

18.

18.

18.

18.

18.

10

11

TRANSMITTER MODULATION

Connect the test equipment as shown in fig. 1l.1 and fig. 11.3 (d). Set
the power supply to 12.0 V DC with a current Timit of 1.8 A. Set the
audio and VIU Interfaces as per Fig. 11.9 line 8. Ensure that the radio
under test s set as per Fig. 11.8 line 3.

150 Hz'Modulatioh

Set the deviation meter AF filter out and set the auxiliary filter to
150 Hz select.

NOTE: The 150 Hz tone frequency needs only to be checked once.

Key 36350 and set the pressel to transmit. Measure the 150 Hz frequency,
check that it is 150 Hz +1 Hz.

L]

Measure the 150 Hz deviation, check that it is 2.5 to 3.5 kHz for the 3
kHz standard setting (or 1.3 to 2.0 kHz for the optional 1.6 kHz setting.
Release the pressel.

Repeat the measurements of 18.4 at three frequencies in each band eg.
30050, 43150 / 43250, 51950, 62350 / 62450, 74150, 87950.

Audio Modulation (150 Hz tone rejected)

NOTE: If the variation of 150 Hz tone with channel frequency has been
established it is sufficient to prove the remaining modulation
functions at a single test frequency.

Set the deviation meter AF filter IN. Set the AUX filter to 150 Hz STOP.
Set the radio under test as per Fig. 11.8 line 1. Set the Audio and VIU
Interfaces as per Fig. 11.9 line 13.

Key 36350 and set the pressel to transmit.

{a) Audio Sensitivity (Max Volume)

Set the AF signal generator to 1 kHz nominal and vary the output to obtain
a deviation of #4.2 kHz peak. Measure the input signal amplitude on the
AF voltmeter, check that it is within the range 0,50 mV to 1.50 mV rms pd.

{b) Audig ALC

Set the AF signal generator to 30 mV rms pd. Measure the deviation -
check that it is not greater than +7.8 kHz peak.

(c) Audio Sensitivity (Whisper)

Set the radio volume control to whisper (W)}. Vary the output of the AF
signal generator to obtain a deviation of #4.2 kHz peak.

Measure the input signal amplitude. Check that it is between 9 and 14 dB
less than that observed in Audio Sensitivity in para. 18.8. Return the
volume control to maximum.

RCC BAE Yl 1H T1T 19
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(d) Audio Sensitivity {FLA mode)

Select FLA on the Audio Interface. Set the AF signal generator to 1 kHz
nominal and vary the output to obtain a deviation of 4.2 kHz peak.
Measure the input signal amplitude, check that it is between 28 and 32 d8
greater than that observed in Audio Sensitivity in para. 18.8.

Remote Line Operation (Audio)

(a) Remote Line Sensitivity

Set the Audio and VIU Interfaces as per Fig. 11.9 line 13. Set the radio
under test as per Fig. 11.8 line 4.

Set the AF signal source A tone to 1 kHz nominal and B tone to 23.30 kHz
each with a level of 250 mV rms pd.

Check that transmit has been initiated (indicated by Power Qutput and £PS
high on the VIU Interface; deviation on the deviation meter {1 kHz) and
sidetone - 1 kHz tone).

Vary the 1 kHz tone output as necessary to abtain a deviation of +4.2 kHz
peak.

Switch to A only (1 kHz} and check that the input signal amplitude is 250
mV rms pd +25%,

NOTE: Removal of the B tone causes the radio to revert to the receive
state. Check that the power output drops to zero within 1 sec
nominal.

Data Modulation

Set the Audio and VIU Interfaces as per Fig. 11.9 Line 14. Set the radio
under test as per Fig. 11.8 Line 3. .

(a) Sensitivity Data

Set the DATA source to give a 16 kB/s square wave centred on 4.5 V with a
peak to peak swing of 5V (2 to 7 V). Set the pressel to transmit. Check
that the deviation is not less than #5.5 kHz peak.

(b} ALC Data

Increase the modulating signal to 9 V peak-to-peak (0-9 V). Check that
the deviation is not greater than +7.8 kHz peak.
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APPENDIX

RECEIVER SENSITIVITY

Receiver sensitivity is defined as the 'signal plus noise to noise ratio
S*N/N caused by a 1,0 uV emf on-tune signal carrying standard modulation.

QUIETING

Quieting is defined as the ratio of AF power output of the receiver with
zero input signal applied, to the power output with a specified signal
applied. Usually quoted as the difference in dB between the two
observations.

STANDARD AUDIO (TONE) MODULATION (Used to modulate RF Signa) Generator)

Standard audio (tone) modulation is *6 kHz peak deviation for a 1 kHz
modulating frequency, together with a 150 Hz tone to a peak deviation of
+1.3 kHz.

NOTE: Standard modulation for BCC 66 equipments is 1 kHz tone orly from
external sources., The 150 Hz modulating tone is superimposed
automatically as required.

STANDARD DATA (DIGITAL) MODULATION

Standard data (digital) modulation is a peak deviation of *6 kHz for
frequency modulation by a 16 kbit/sec signal. The polarity of the
modulating signal should be such that a logic 1 causes the frequency to
increase and a logic O causes the frequency to decrease. At baseband, the
logic 1 should be positive-going and the logic 0 should be negative-going.
The 16 kbit/sec signal should be a pseudo-random sequence of specified
length.

WARNING TONES

(1)  Error Tone. A continuous tone alternating between 2.0 kHz and
1.6 kHz {512 ms high frequency, 512 ms low frequency).

(2) Call Tone. A continuous 2 kHz tone.

(3) Low Battery Warning. Regular bursts of noise. In receive mode only
75 ms noise 570 ms off.

NOTE: For further information on warning tones see Chapter 1 fig. 1.4 and
page 1-16.
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CHAPTER 12

INTRODUCT ION

1, This chapter contains a Tist of spares recommended to he held for field
servicing of BCC 66H. The tist consists of mechanical items and
electrical units and boards. The electrical items are as advocated in the
Fault Location Tables in Chapter 8. For dismantling and re-assembly
instructions see the relevant part of Mechanical Description and Servicing
in Chapter 5.

MAIN ASSEMBLIES AND UNITS (See Fig. 12.1)

Z. NO. 1TEM PART NUMBER
1 | FRONT PANEL ASSEMBLY (UNIT 1} 49226-110-10
2 Seal 38226-796-10
3 | Knob Control Switch 39226-609-10
4 1 Knob Channel Switch 39226-610-10
5 { Knob Volume On/0ff Switch 39226-611-10

Keyboard and Display Assy (See Fig. 12.2)
o | CHASSIS AND MOTHERBOARD ASSEMBLY (Unit 2} | 49226-130-10
7 INTERFACE (Unit 3} 49226-140-10
8 | CENTRAL CONTROL HOP (Unit 4H) 49226-210-09
g IF UNIT (Unit 5) 49226-160-10
16 [ RF HEAD (Unit 6) 49226-170-10
11 | SYNTHESIZER {Unit 7) 49226-180-10
12 | MODULATOR (Unit 8) 49226-190-10
13 | REAR PANEL ASSEMBLY {Unit 9) 49226-200-10
14 | Seal 38226-796-10
15 | SLEEVE ASSEMBLY 49226-560-10

L

KEYBOARD AND DISPLAY ASSEMBLY (See Fig. 12.2)

3. NO. ITEM PART NUMBER
1 KEYBOARD COVER 39226-614-10
2 | Captive Screw (quantity 4) 39010-025-10
3 | Crinkle washers (quantity 4) 21541-010-27
4 {1 KEYBOARD BQOT 39226-623-10
5 SUPPORT PLATE 39226-622-10
6 |[KEYSWITCH ASSEMBLY 29226-266-10
7 | WINDOW 29226-624-10
8 | WINDOW SEAL (quantity 2) 39226-626-10
9 [ SEAL RETAINER 39226-625-10
10 | DISPLAY BOARD 49226-122-10
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Main Assemblies and Units-
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