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GENERAL

Frequency Range:

Channels:

Modes of Operation:

‘Radiated Sideband:

Frequency Stability:

Antennas:

Antenna Matching:
Dimensions:

Weight:

Temperature Range:
Sealing:

satteries

TRA %06

TECHNICAL SPECIFICATION

2 to 7 MHz.
3 to 7.5 MHz (to special order).

29 located enywhere within the frequency ronge.

SSB Telephony.
SSB Keyed Tone Telegraphy (1000 Hz nominal).
Compatible AM (Carrier plus one sideband).

Upper or lower sideband.
(To be specified on order).

Over the tempercture range 0°C to +40°C the Frequency change
will be less than 200 Hz relative to the frequency at 20°C.

8-foot (2.4m) Whip.
Dipole.
End fed Long wire.

in built ATU designed to tune the above antennas.
Single contrel tuning.

312mm (125/16 in.) wide x 110mm (43/8 in.) high x
394mm (153 in) deep.

Basic TRA. 906 unit only, 3.%g (83 Ib.) Operational Monmck
with handset, whip antenna, batteries and hoversack - less#ac i,

8.2kg (18 Ib.).

Operating: -10°C to +552C
Storage: -40°C to +70°C

Transmitter-Receiver case sealed and fitted with desiccator.
Battery container may be removed without breaking main seal.

(@) Three 6-volt lotern batteries, e.g. Ever Ready 996 or
Burgess F4M.
(b) Fourteen HP2 or ‘D' type torch cells, using similar battery

container to (a), but with internal adaptor unit, type
MA 910,

Tech Spec . !



Front Panel Controls
and Facilities:

TRANSMITTER

Power Qutput:

Overall A F, Bandwidth:

Harmonic Emissions:
Spurious Emissions:
Carrier Suppression:

Unwanted Sideband
Suppression:

Intermodulation
Distortion:

Power Consumption:

TRA . 906

(c) Nickel-Cadmium Battery Pack (3.5 ampere hour) MA 928,
{(d) Nickel=Cadmium Battery Pack (3.5 ampere hour) MA .948,

(@) Channel Selector Switch.
{b) Function Switch selecting
OFF
5.S5.8,
Key
A M,
Tune
(¢) Antenna Tuning Conh‘ol
(d) R.F. Gain.
(e) Clarifier.
(f) Meter, monitoring bqﬂ'ery voitage (on 5.5, B A.M, and
Key) and antenna current (on Tune).
(g) Whip antenna socket {also used for slant wire antenna
with adaptor).
{h) Two 50 ohm cooxial sockets for dipole connector
(i) 2-5 MHz.
(i1) 5-7 MHz.
(i} Ground terminal.
(k) Two accessory sockets for handset, headset or morse
key, loudspeaker amplifier/power supply unit or
battery charging unit.

5 watts p.e.p. into 50 ohm {oad.
5 wotts ¢.w. into 50 ohm load.

Within 6 dB from 400 Hz to 2500 Hz relative to peak response.

-40 dB relative to p.e.p. output in 50 ohm load.
~36 dB relative to p.e.p. output in 50 ohm load.
~35 dB minimum relative to p.e.p. outpuf.

~40 dB relative to p.e.p. oufpuf at 1 KHz modulating
frequency.

-25 dB relative to 5 watts p.e.p. oulput.

Typically 550 mA af 18 volts on s.s.b. speech.
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RECEIVER
Sensitivity:

Signal/Noise Ratio:
Selectivity:

Image Rejection:

Spurious Responses:

Overall A.F. Bandwidth:

A F. Power Qutput:
Distortion:
Clarifier Range:

Power Consumption:

T mW A F, output for TuV r.f. input.

Under the condition given for sensitivity the signal/noise

ratio is 15 dB minimum.

-6 dB bandwidth =2 .2 kHz minimum;
=40 dB bandwidth -5.5 kHz maximum.

Better than 60 dB.

All spurious response attenuated by at least 40 dB.

Within & dB from 400 Hz to 2.5 kHz relative to peak response.

4 mW maximum.
8% maximum at 4 mW.
Approximately 300 Hz.

70 mA at 18 \;roifs.

NOTE: The above mentioned performance figures are measured with a battery power

supply of 18 volts.

TRA . 906
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RACAL COMMUNICATIONS LIMITED, BRACKNELL, BERKSHIRE.

AMENDMENT

TO

TRA.906 H.F, §,5. B. TRANSMITTER-RECEIVER

C rzstals

All crystals change frequency over a period of time. The close-

tolerence high-stability crystals used in the TRA, 906 are pre-
aged in manufacture but further ageing and consequent frequency drift will
occur throughout the life of the crystal.

It is recommended, thereiore, that all crystals in the TRA. 906

(including the sideband crystal) are checked and if neceésary re-
trimmed to the correct frequency at least every two months during the
first year's use of the equipment. The period between checks may then be
increased to six months.

'Components List Page 8-9

Add the following

C133 0.1 uF Ceramicon 30V e Erie 811/T/30V
. +50 »
C134 0.1 p¥F Ceramicon 30V 25 Erie 811/T/30V

Circuit Fig. 2
Add capacitor C134, 0. 1lp, from the cathode of D30 to earth.

Component Layout Fig. 4

Add scrap view to this figure as on attached sheet.

Change No. 1




Addendum to

COMPONENT LAYOUT: TRA.G06 Fig. 4.
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RACAL MOBICAL LIMITED, READING, BERKSHIRE

AMENDMENT TO TECH MNICAL MANUAL

TRA.906 H.F. 5.5.B. TRANSMITTER-RECEIVER

COMPONENTS LIST

Page 8-3 Amend resistor R78 1o read as follows:-
' T ohm W. W, Vitreous 2%W 10% 911767

November 1972 CHANGE Neo.1

fssue 13



RACAL - MOBILCAL LIMITED, READING

AMENDMENT TO
TRA.906 H.F. §.5.8, T%NSMHTER%ECENER

COMPOMENTS LIST

Puge 8-6 Amend capacitor C48 to read:
220uF Electolytic 25V =10 + 50% 921536
ILLUSTRAT JOINS
Fig. 2 Change walus of C48 1o 220.
Janvary 1973 T CHANGE NO. 2

sue 13,



CHAPTER |

INTRODUCTION

i. The Racal "Squadcal™ Type TRA. 906 has been developed to meet the world-wide

military and civil requirements for o low cost, lightweight, high efficiency, rugged
and relioble HF SSB packset. The Type TRA. 906 is a 5 watt p.e.p. single sideband
transistorized transmitter /receiver providing 29 crystal controfled channels anywhere in the
range 2-7 MHz (3-7.5 MHz as alternative on request) and weighing less than 181b (8.2 kg)
complete with carrying harness, standard accessories and batteries.

2, Designed primarily as an SSB equipment - either upper or lower sideband can be
supplied - tone telegraphy and compatible AM telephony facilities are provided
to allow use with existing systems.

3. A wide range of manpack ccessories, including headsets, handset,. morse key and
whip aerial, are available and other ancillary items such as dipole and long wire an-
tennas have been designed for use with the Type TRA. 906.

4, Extreme simplicity of operation is o main feature of "Squadeal" and an unskilled
operator can be taught to use the equipment in o matter.of minutes. Frequency changing
can be accomplished in approximately 5-10 seconds by day or night.

5. The provision of 29 crystal controlled channels allows the operator the choice of

a sufficient number of frequencies to cover large-net working and propagational
changes without having to use more complex techniques such as frequency synthesis. The
operator has only one control to select the required channel thus simplifying frequency
changing. Any required frequency may be selected and channel crystals changed in the
field without the use of test equipment.

6. - A fine frequency control/clarifier is provided to enable the set to be "netted™.
on to any ouf-station which may not have been set up to exactly the same
frequency. This control may also be used to vary the tone of the telegraphy note.

7. It is impossible to give the exact operating range of HF manpack but world wide
trials have shown that the Type TRA. 906 with an 8' (2.4m) whip antenna will
work manpack fo manpack over distances of 4 to 10 miles (6~16 km) in primary jungle, 10 to
greater than 25 miles (16-40 km) in open terrain, depending upon time of day and frequency
of operation. These ranges are considercbly extended by use of a longer whip, end~fed
dipole antenna and where higher-powered base stations are employed. Ranges of many
hundreds of miles are consistently being covered by the Racal Type TRA. 906 manpack.

8. The Type TRA. 906 has been made fully waterproof and cdn be totally immersed

for an indefinite peried. The front-panel-fitted desiccator with indicator can be
changed without breaking the main front panel seal. The buoyancy of the set is approximately
7 b, (3.2 kg) thus allowing the equipment to float. The low mass of carefully selected
components, together with the use of “Cycolac” front panel, case and battery box allows the
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equipment fo withstand severe handling, both in use and transit and sets packed for airfreight
have been dropped 15-20 ft (4.6 to ém) and still been fully operational.

9. The electrical and mechanical design, together with careful choice of con-
servatively roted components, ensures long and trouble free service and the layout

of the single printed circuit board allows easy access to all components for testing and repair,

should this become necessary. Individual components are identified by circuit reference and

“zoning" of circuitry allows rapid location of any fault condition. A specially designed field -

test set type CA.470B enables the equipment to be quickly checked before putting into

" operation and in addition fto measuring transmitter output power, it provides a regulated .
~d.c. supply from an a.c. mains source when required.- '

10. Designed basically for use from an 18V supply derived from three standard "Lantern®
&V batteries, the flexibility of the Type TRA. 906 is futher increased by the range

of alternative power supplies available. A simple battery adaptor to fit the normal battery

compartment enables fourteen U2 or "D" cells - probably the most common battery in the world

to be used. A nickel cadmium battery pack is available with permanent connections between

the cells and is assembled in a container which is interchangeable with the Lantern cells.

The use of an 18V supply eliminates the need for a converter unit, thereby increasing

efficiency and reliability and reducing weight, cost and complexity. All batteries can be

changed without breaking the main equipment seal and nickel cadmium cells can be charged

in the set via the front panel accessory socket. :

1. "Squadcal” is normally supplied with a strong webbing harness assembly, and
adequate stowage space is provided for accessories, antennas or spare batteries

12, The TRA. 906 is designed to operafe into a normal 8 ft (2.4m) whip antenna but the
built-in tuning unit allows dipole, end fed or base fed vertical antennas to be used
when required.

13. Two accessory sockefs on the front panel are provided for headset, handset, morse
key &tc. and full audio output is available to operate any combination of these
items,

NOTE: Racal manpack accessories are interchongeable with o number of other
army-type equipments but there ore several accessories supplied by other
manufacturers for use with their own equipment which will not operate with
the Racal TRA.906. Care should, therefore, be taken to ensure that certain
morse keys which look identical and have the same type of plug fitted are,
in fact, suitable for use with the TRA.9046. Some of these keys are wired
differently and while no domage will resuit if the wrong key is used,
telegraphy operation with the TRA . 906 will not be possible.

14, For vehicle or shipborne installations specially designed mounting trays are available,
together with 12V/24V d.c. supply unit, which also incorporates a loudspeaker

and associated amplifier.  This unit is compact enough for under-dash mounting and may be

installed alongside or separately from the transmitter/receiver unit.

TRA 906 o Lo



CHAPTER 2

GENERAL DESCRIPTIO

1. The transmitter-receiver TRA. 906 is contained in o fully waterproof and dustproof
case, the upper section containing the transmitter-receiver unit while the lower

section comprises the battery power pack. De-humidifying of the transmitter-receiver unit

is achieved by the inclusion of @ desiccator unit, the element of which is easily re-conditioned

by the application of a hot-air blower,

2. The upper section includes the confrol panel on which are mounted all the operating

controls and external connector points. These latter points include the three |
antenna sockets, one for the whip antenna and two for the dipole antennas.  The two dipole
sockets are used fo cover the frequency rcnge in two steps of 2 - 5and 5 - 7 MHz.

3. " Tt e transmitter-receiver circuit is formed, in the main, by a single fibreglass

printed circuit board. As a consequence, easy access is provided to all
components thus simplifying servicing problems. The printed circuit board is held in o 'U*
shaped bracket whose open end is secured to the rear of the control panel.

4. Screening of the circuit against unwanted external pick-up is provided by the

fitting of screening plates over the two faces of the printed circuit board. These
together with the 'U' bracket and the plated rear of the control panel, provide complete
screening of the circuit.

5. . The battery power pack is attached to the upper section of the unit by two

retaining screws, which, when screwed firmly home, ensure a watertight seal
between the two sections. The battery complement may consist of three 6 volt Lantern
type batteries, fourteen U2 type cells or a nickel cadmium re-chargeable boﬂ'ery of 3.5
ampere-hour capacity.

6. 7 Metering of the battery supply is obtained by the use of the control panel meter, in
conjunction with the system selector switch. When set to any one of the $SB,

AM-or KEY poslt:ons, the switch connects the meter across the battery output line. A

reading of § f.s.d. with the transmitter fully driven indicates serviceable batteries, whereas

a 4f.s.d. under these conditions indicates discharged batteries.

7. The contact arrangement between the batteries and the main unit is so designed
that provided the batteries are inserted with the terminals outward, incorrect
connection is impossible,  (see fig. 5)

8. The control panel contains two parallel connected AUDIO sockets which permit
the connection of various combinations of handset, headset etc.  Examples of

~ these may be a loudspeaker amplifier and handset, handset (used by o second operator) and

headset (used by first operator for monitoring), or headset {or handset) and morse key.

TRA. 906 : 2 - 1



9.

Charging Unit to the packset AUDIO socket,

10.

1.

The control panel AUDIO sockets are also used to connect the various combined o

loudspeaker amplifiers and power units e.g. MA. 909, MA, 926 and MA . 927,
The nickel cadmium batteries can be charged in-situ by connecting the MA. 911 Battery

The remaining items on the control panel are as follows:-

a) CHANNEL switch,
b) SYSTEM switch.

¢} R.F. GAIN.

d) CLARIFIER

e) TUNE

A 29 position rotary switch which is used to
select the required channel crystal,

A five position rotary switch, used to select the
mode of operation of the equipment. The
positions of the switch are OFF, 5S5B, KEY A M.
and TUNE, In the S5B, KEY, and AM positions
the merer indicates battery voltage level while
in the TUNE position the meter indicates the
antenna current,

This potentiometer controls the receiver gain,
A potentiometer which provides adjustment of
approximately 300 Hz of the channel frequency

selected.

A variable inductor, used to tune the
various antenna types

The total weight of the transmitter~receiver, including the hoversack, dry batteries,
whip antenna and handset, does not exceed 18 Ib. (8.2 kg).



CHAPTER 3

PREPARATION
I. Unpack the equipment from the transit case and remove the transmitter-receiver
from its haversack.
2, Carefully inspect the container for any fransit damage.
3. Urscrew the two retaining screws in the base of the container and detach the
' battery power pack.
4. Check that the 2A fuse is serviceable and insert the batteries with the battery

terminals pointing outwards from the case.  Refit the bottery pack. and screw the
retaining screws firmly home, fo ensure a waterproof seal between the pack and the main case.

NOTE: Do not overtighten since this may damage the seal.

5. Set the system switch on the control panel to any one of the SSB, KEY or AM
positions and read the level indicated. Fully charged batteries are indicated by

a #H.s.d. ‘

6. The tronsmitter-receiver may be supplied with the channel crystals installed. In

such cases the irimmer capacitors of the crystals fitted will be correctly set by the
manufacturer, and no internal adjusiments to the equipment should be necessary.

7. Where crystals are to be fitted by the user, or where functional tests indicate that

incorrect crystals are installed or that crystal trimmer capacitors require adjustment,
then proceed as detailed in the following paragraphs. Do not remove the control panel unless
it is necessary to do so.

8. Remove the 16 retaining screws around the edge of the control panel and carefully
lift out the transmitter-receiver unit, to the extent of the connector cable. Remove
the top and bottom screening plates. (see Chapter 4, para. 8)

9. Check that the correct channel and carrier crystals are fitted. The unit has a
capacity of 29 channel crystals, the crystal holders being arranged in two groups

of 14 and 15 each. One group is located at each side of the printed circuit board. The

single carrier oscillator crystal position is located on the printed circuit board, adjacent to

trimmer capacitor C87. (This crystal is soldered into the printed circuit board by the

manufacturer to meet the requirement for 1.s.d. or u.s.b. operation, as specified by the user).

Replace the two screening plates.

10. Each crystal pesition is shunted by a trimmer capacitor, which may be used to
adjust the channel oscillator frequency to its nominal value. The trimmer

capacitor of each crystal requires to be adjusted whenever a new frequency crystal is inserted,

The procedure to be followed and the test equipment recommended, is detailed in Chapter é.
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1. Where a new channel frequency has to be set up and where no test equipment is
immediately available, the trimmer adjustment may be carried out as below.
This procedure assumes that another station is available on the new channel:~

(1) insert the new channel crystal into the required position.

(2)  Set the CLARIFIER control to the mid-position.

(3) Set the system swiich to S5B.

(4) Adjust the associated channel trimmer capacitor to obtain cleor
signals from the other station.

12. CRYSTAL FREQUENCY FORMULAE

The crystal frequencies required for the channels allocated and the sideband
working in use, are calculated as follows:-

(a) Channel crystal frequency = for +8.9985 MHz for l.s.b. operation
or = for +9.0015 MHz for u.s.b. operation
(b) Carrier crystai frequency = 8,9985 MHz for l.s.b. operation

or = 9.0015 MHz for u.s.b. operation
Where for = allocated channel frequency in MHz.

13. Refit the transmitter-receiver unit into its container and replace the 16 retaining

screws. These screws must be firmly tightened in order to prevent the ingress of
moisture into the container, care being taken to ensure that no mechanical distortion occurs
due to over tightening. The recommended maximum torque on the screws is 6 1b = ins.
(2.72 kg-cm).

4. Replace the transmitter~receiver case in the haversack and tighten the haversack

frame retaining screws into the threaded inserfs which are located behind two of
the eyelet holes in the bottom of the haversack. The remaining eyelet holes provide for
haversack drainage.

15, When the indicaior of the desiccator turns to a pink colour, the desiccator insert
should be removed and dried out, or replaced with a new insert.

NOTE:  In order to avoid corrosion damage to the battery pack, the batteries must be
removed from the transmitter~receiver when the unit is taken out of service for
long periods e.g. storage conditions.

CRYSTAL AGEING

6. All crystals change frequency over a period of time. The close-tolerance high=
stability crystals used in the TRA.906 are pre-aged in manufacture but further
ageing and consequent frequency drift will occur throught the life of the crystal.

17. {t is recommended, therefore, that all crystais in the TRA.906 (including the side~
band crystal) are checked and if necessary retrimmed to the correct frequency at

least everg two months during the first year's use of the equipment. The period between checks
may then be increased to six months.

TRA .906




Erhanced
types.

2.

CHAPTER 4

OPERATION

Connect the reqiired antenna. For man-portable working the whip antenna is
used, while static operation permits the use of either a dipole or long wire antenna.
performance of the equipment is to be expected from the use of the latter antenna

Whip antenna

(n Assemble the sectional whip antenna and insert the antenna plug into the
WHIP antenna socket on the control panel.

(2) Where a flexible connector is provided, plug the flexible connector into
the WHIP antenna socket, and the antenna plug info the free end of the
flexible connector.

NOTE:  The whip anienna is most easily assembled by laying the antenna along
the ground in a siraight line with the antenna plug away from the user.
Hold ing the thinest section of the antenna, draw the centre wire tight,
unti} the sections become interlocked.

Long wire antenna

m Erect the antenna, using o mast or free etc.
(2) Connect the antenna plug into the WHIP antenna socket.
(3) Drive the earthing spike into the ground and connect the earth lead to

the earth terminal on the control panel.

Dipole antenna

TRA. 906

m Adjust the length of the antenna as required, by reference to the markings
provided on the antenna.

(2) Erect the antenna horizontally with the line of the antenna running at
right angles to the desired direction of the transmission/reception.

(3} Connect the coaxial feeder plug info the relevant 509 coaxial socket
on the control panel. The fwo sockets are clearly marked for the two
frequency ranges covered.
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(4)

Drive the earthing spike into the ground and connect the earthing lead
to the earth terminal on the control panel.

SSB operation

(1)
(2)
(3)
(4)
(5)
(6)

7)

Connect the handset to either of the AUD[O sockets.

Select the required channe! on the CHANNEL switch.

Set the system switch to TUNE.

Adjust the TUNE control for a maximum reading on the meter.
Set the system switch to SSB,

On receive, set the RF GAIN control for the desired leve!l and adjust
the CLARIFIER for an undistorted output signal.

To fransmit, press the handset switch.

AM operation

(1)
(2)

(3)

(4)
(5)

{6) ~

7)

Connect the handset to either of the AUDIO sockets.

Select the required channel on the CHANNEL switch.

Set the system switch to TUNE.

Adjust the TUNE control for a maximum reading on the meter.

Set the system switch to AM,

In the receive condition, set the RF GAIN control fo maximum, adjust
the CLARIFIER control for a zero beat and then adjust the RF GAIN

control to the desired level.

To transmit, press the handset switch.

Telegraphy operation

(1)

(2)
(3)
(4)

Connect the headset into one AUDIO socket and the morse key into the
other.

Select the required channel on the CHANNEL switch.
Set the system switch to TUNE.

Adjust the TUNE control for a maximum reading on the meter.



(5). Set the system switch fo KEY,

(6) - In the receive condition, adjust the RF GAIN control for the desired
level and adjust the CLARIFIER control for a satisfactory beat note.

7) To transmit, operate the morse key. A half second delay occurs
between the opening of the morse key and the change over fo receive
condition.

Battery Power Check

(1) Select o CHANNEL switch position known to be fitted with a crystal
(2) Set the system switch to TUNE.

(3) Adjust the TUNE control for a maximum reading on the meter.

(4) Set the system switch to KEY and operate the morse key, observing the

meter. If the reading falls appreciably when the key is pressed, then
the batteries are nearing an unserviceable condition. [f the reading
falls to 1/3 f.s.d. with the key depressed then if dry batteries are being
used they should be replaced. If nicke!l cadmium cells are in use they
shoulid be re~charged.
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CHAPTER 3

1. Certain stages of the fransmitter-receiver are common fo both send and receive
circuits. These items are described under the heading of Common circuits in order
to simplify the description.

2, COMMON CIRCUITS  (fig. 2)
Channel Oscillator

The channel oscillator (V.T 11) uses a modified Colpitts circuit and has a capacity
for selection of any one of 29 crysfals Each crystal holder is shunted by a 6 pf
trimmer capoc1tor ,

3. The parallel capacitance of the crystal circuit is due, in part, to a ;voricap' diode
_ ~ D15, the ‘bicg ‘of which is controlled by ti’}g CLARIFIER potentiometer {_RV4}. This
latter control permits adjustment of up to approximately 300Hz, of the oscillator frequency.

4. The channel oscillator operates at a frequency of 8.9985 MHz above the signal
frequency for |.s.b. working, or af 9.0015 MHz above signal frequency for u.s.b.

working. ‘ ‘

5. The output of the channel oscillator is applied to buffer amplifier VT 12, whose

. load consists of transformer T7. Two outputs are provided by T7, the first being
the injection voltage to the receiver balanced mixer and the second being the injection
voltage for the transmitter mixer circuit.

6. 9 Mc/s Filter (FL3)

This crystal filter is switched into the send and receive circuits, as appropriate, by
the action of the T/R relcy RLA and diodes D16 to D23. The filter characteristics
are symmefrlcai czboui‘ ? MHz, over a bondmdth of 2400 Hz

7. With the relay in the ‘receive’ condmon contacts A2 Opply a forward bias to

diodes D16, D17, D20 and D21 and a reverse bias to the send circuit diodes D18,
D19, D22 and D23. This circuit action effectively connects the receive circuit to the filter
and isoiufes the send circuit from the filter. The reverse action takes place when relay RLA
is in the 'transmit' condition. ' '

8. Carrier Oscillator

The carrier oscillator is used to provide carrier signais for the receiver detector and
the transmitter balanced modulator.. The circuit configuration is similar to that of
the channel oscillator, the major difference being that only one crystal is employed.

TRA. 906 o >-



9. The oscillator (VT 13) output is applied to buffer amplifiers VT 14 and VT 15, the
 former then providing the carrier signal for the receive circuit detector, while the
latter provides the carrier for the transmit balanced modulator.

10. " The oscillator operates at a frequency of 8. 9985 MHz for {.s.b. working or at
9.0015 MHz for u.s.b. working. A preset trimmar copacitor C87 is connected

across the crystal socket.

1. Voltage Regulator

This comprises a series regulator circuit of transistor VT 10 and zener diode D8.

The battery power supply at 17.5 volts is applied via resistor R46 (1Kohm) to zener
diode D8 which then holds the base voltage of VT 10 constant at o nominal 10 volts. The
output voltage taken from the emitter of VT 10, will be the difference between this 10 volts
reference and the base/emitter voltage drop, i.e. approximately 9.5 volts'.

12. The regulator circuit thus provides @ constant level of voltage to the relevant
circuits during the discharge cycle of the battery power supply.

13. Aerial tuning circuit

This circuit comprises a variable inductor L1, connected in series with the aerial.
7 The inductor tunes with equivalent capacitance of the whip aerial, or, in the case
of dipole aerials, with fixed copacitors C41 or C42. The selection of capacitance is depen-
dent upon the frequency range inuse, 2 to 5 or 5to 7 MHz, this being a requirement in
order that the loaded Q factor of the circuit is maintained. Tuning of the inductor is achieved
by a ferrite and aluminium core whose position is set by the TUNE control.

14.  RECEIVER

In the 'receive’ condition of the T/R relay RLA, contacts Al transfer the gerial from

the transmitter output circuit to the r.f. amplifier stage VT1. The input circuit of
this stage is shunted by diodes D1A and D18, these functioning as limiters to protect the
fransistor against excessive input signals. The diodes provide protection up to approximately
20 volts of r.f. input.

5. The amplifier load comprises transformer T1 whose secondary is connected to the
input of the 7 'MHz filter FL1. This filter attenuates signals above 7 MHz.. Gain

of the amplifier is conirolled by the RF GAIN potentiometer RV2 which sets the base bjas of

VT1. The h.t. line to VT1 is taken from the regulated output of the voltoge regulator circuit.

16. Mixer

This comprises a balanced mixer circuit, using transistors VT2 and VT3. The

differential input to the circuit is obtained from the output of filter FL1. The
parallel input, at 8.9985 MHz (l.s.b.) or 9.0015MHz (u.s.b.) chove the signal input
frequency, is derived from the channel oscillator circuit.

17. The desired intermediate frequency of the receiver is at nominally 9‘MHz., this
being the difference frequency between the parallel and differential input signals.
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In order that a second harmonic of @ 4,5 MHz input signal does not cause interference at the
i.f., the input circuit includes potentiometer RV 1, which is adjusted to give a minimum
response of the input circuit to 9 MHz (second harmonic of 4. 5iMHz ).

18. Diodes D1 and D2 in the mixer circuit are included tc reduce the effects of cross-
modulation in the mixer. The output signals from the mixer output transformer are

applied to the 9 MHz crystal filter FL3.

19. i.F. Amplifier

This comprises a two-stage amplifier using transistors VT4 and VT6, fixed neutrali-
sation of the transistors being achieved by capacitors C18 and C26 respectively.

20. The gain of VT4 is controlled by RV 2 which sets its base bias while the gain of

VT6 is a result of negative feedback in its emitter circuit. The decoupling effect
of series connected C27 and VT5 is dependent upon the conduction of VT5. Since the base
current to this i'rc:nstsi'or is set by RV2, the level of negative feedback is also controlled by
RV2,

21. The input signals to the first i.f. stage are obtained from the output of filter FL3.
The amplified output signals from the i.f. amplifier are connected via transformer
T5 to the receiver detector circuit.

22. Detector

This is o form: of ring detector which obtains its carrier signal input ot 8,9985 MHz

or 9.0015 MHz from the carrier oscillator. This signal is applied between the
junction of resistor R31 and R32 and earth. The products of the detector are applied via the
low pass filter R33 - C32 to the input of the audio frequency amplifier.

23. A.F. Amplifier

The a.f. amplifier employs transistors VT 7, VT 8 and VT 9, transistors VT 7 and

VT 8 being arranged as a feedback pair. The output of VT B is applied to the base
of VT 9 which operates as an emitter follower. The low impedance output resulting from this
circuit ensures that the power level in the telephone earpieces does not diminish when further
headsets are parallel connected.

24, The output of VT 9, developed across R43, is connected via capacitor C40 and high

frequency choke L2 to pin F of the AUDIO sockets. This output is also connected
to pin 2 of plug PL5 and thence to the terminal block in the base of the main case. This
output is availoble for use with an external loudspeaker amplifier. :

25. TRANSMITTER (fig. 2)

The transmitter circuit of the TRA. 906 consists of an a.f. amplifier, balanced
modulator, i.f. amplifier, mixer amd wideband amplifier stages. The r.f. signal
requirements of the transmitter circuit are met by the carrier and channel oscillators.
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26, A F. Amplifier

This emplifier uses transistors VT24 and VT25 arranged os summing amplifiers which
cater for multiple inputs.

27. Two identica! input circuits are provided to tramsistor YT25, these being connected
to sockets SKé und SK7. (pin A in each case). This arrangement permits either
socket to be used for an externc! microphone-telephone handset.

28. Tne output of VT25 is connected via capacitor C128 to the SET MOD LEVEL

potentiometer RY8, whose wiper contact is connected fo the input circuit of VT24,
A connection is also made from the output of V725 via C128 and: C35 to the receiver a.f.
amplifier, this circuit providing side~tone facilities.

2. The input circuit of transistor V124 has, in addition to the signal from VT25, q

connection fo i'he output of the fone oscillator VT16 and VT17, This latter input
is used during telegraphy (KEY) operation when the tone oscillator signal is used to produce
a single sideband signal from the tfransmitter.

30. Tone Oscillator

The tone osc:”cior circuit uses fransistors VT16 and VT17 crrcnged as a Wien

oscillator. The oscillator is used on TUNE operation and when KEY operation is
required, this being controlled by the action of the morse key. This fatter action connects the
emitter of VT!é to earth to comp[ere the osc:iicfory circuit.

31. The oscillation sfcrhng condition of the circuit is controlled by the potentiometer
RVS.  The frequency of operation is cpprox:mafel)r 1000Hz.

32, Balanced modulaior

This circuit is made up of diodes D28c: and D28b connecfed in a bridge circuit. The
input.signals are obtained from the secondc:ry of transformer 171, across which
appears the carrier osciflator output and info whxch is connected the cudio s:gnci ouiput of

Va4,

33. The sum and difference frequency outputs of the modulator {ccrrier oscillator

frequency * audio frequency) are connected via diodes D22 anc D23 to the 9 MHz
crystal filter. The output of the filter is connected via diodes D18 and D19 to the input of
the transmitter i.f. amplifier. It should be noted fhat diodes D18, D19, D2Z and D23 are
anly forward biassed when the T/R relay is in fhe transmit conc:hon

34, Balancing of the modulator circuit is cchieved by pofenhome’rer RVé and
capacifors C122 and C123, the Fc:fter bemg variable.

35. 1.F. Amplifier

The transmit i.f, emplifier is o single stoge omplifier using transistor VT23, The
input signal is obtained from the filter FL3 and comprises signals equal to the sum
of the carrier oscillator frequency and the audio input frequencies. The amplifier stage is
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fixed neutralised by capacitor C117 and develops its output across transformer T15.

- 36,  Mixer

The mixer stage comprises of a series mixer using diodes D24 to D27, The
input signals for the mixer stage are provided by the output of the i.f. amplifier,
via T15 and the output of the channel oscillator.

37.  The output signals of the mixer stage are applied to filter FL2, this being a low
pass filter which attenuates all signals above 7 MHz. The fil ter output constitutes
the drive fo the succeeding wideband power amplifier. :

38. Wideband Amplifier

This circuit comprises transistors V1720, VT21 and V122, the former pair being

connected as a feedback pair, while the output of VT20 provides the drive to the
push pult power amplifier stage of VT18 and VT19. Diode DZ3A, connected in the base to
earth circuits of the push-pull amplifier transistors VT18 and VT19, is included to provide
correct base bias. The variation of forward voltoge drop of the dicde with temperafure varia-
Hons, is used to ensure the correct bias value over a wide range of ambient temperatures.

39. The power supply to the collector of the driver (VT20) and the final push pull stage
is unregulated and is obtained from the battery power supply at the input to the "
voltage regulator circuit. The final amplifier uses the wideband transformer T12 as its foad,
the secondary of the transformer being connected via current transformer 76 (aeriol monitoring)
and the contacts Al of the T/R relay to the aerial circuit.

40, Monitoring
Meter M1 is used, in conjunction with the system switch SB and the cerial current

monitor circuit, to provide indication of battery power supply level and transmitrer
output level. .

41, With SB set to SSB, KEY or AM positions, wafer SB2B connects the meter between

the battery line and earth. In the TUNE position of SB, the meter is connected
by wafer SB2B to the output of the werial current monitor circuit T6, D7, R44, R45 and C43.
Under these latter conditions the meter indicates the magnitude of the aerial current.

42, Telegrophy mode (KEY)

With the system switch set to the KEY position, the emitter of transistor VT16 in
the fone oscillator is connected to pins E of both AUDIO sockets. With the morse
key connected, operation of the key produces a circuit to earth for the emitter of VT1, via

pin D of the AUDIO sockefs

43, This earth circuit, in addition to the operation of the fone oscallcior also operates

~ the T/R relay RLA to "transmit". A delay of approximately one second occurs
between the lifting of the morse key and the changeover of the relay, back to the ‘receive’
condition,
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44, A M Mode

The fransmitter-receiver operates in the same manner as for s.s.b. with the
exception that a re~inserted carrier signal is fed into the transmitter i.f. amplifier
stage (VT23). This re-insertion of the carrier produces the compatible o.m. mode.

45, System Switch

This 2 wafer, 5 position rotary switch is used to select the required mode of
operation of the fransmitter receiver. The switch wafers are referenced as SB1 and

SB2, numbered from the panel end of the spindie. Each wafer is further sub-divided into SB18

{(back) and SBIF (front), and each side of each wafer has 12 contacts, as given on fig. 2.
The functions of the switch contacts ore given below:=

a) SSB position

Water

5818
SBIF
SB2B
SB2F

b) KEY position

SBI1B
SBIF

SBZ2B
SB2F

SB2F

c) A M position

SB1B
SBIF

SB2B
SB2F

TRA. 906

Tags

11and 5

11 and 2
6 and 8

11 aond 5
9 and &

11 and 2
éand 9

12 and 3

I1and 5
12 ond 4

11 and 2
6 and 10

Function

Completes power supply circuit.

nif

Connects meter across power supply.
Connects PTT circuit between AUDIO
sockets (SKé and SK7) pins C and relay
RLA,

Completes power supply circuit.
Connects pins E of AUDIO sockets to
tone oscillator,

Connects meter across power supply.
Connects AUDIO sockets, pins E via
SB1B to relay RLA.

Connects C.48 and R.48 across relay
RLA coil. '

Completes power supply circuit.
Connects collector of VT 15 via C20 1o

i.f. emplifier VT23 to provide re~inserted

carrier. _

Connects meter across power supply .
Connects PTT circuit between AUDIO
sockets pins C and relay RLA.
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TUNE position

Wafer

SB1B
SBIF

5B2F

SB2B

Tags

1Mand 5
6 and 17

6 and 11

1Tand 5

Function

Completes power supply circuit,

Earths the emitter of VT14 in tore
oscillator. The oscillator then functions
fo provide an audio signal for the TUNE
condition.

Connects an 'earth’ to operate relay RLA
fo 'transmit’ condition,

Connects the meter across the gerial
current monitor circuis,



CHAPTER _¢

Introduction
i. The following details of tests on the various stages of the equipment, are intended
for use on periodic maintenance and inspection. They should also be referred to

in the case of fuuft conditions, when the performance of a stage (or stages) is suspect.

Test Equipment

2. The items of test equipment listed below are required in order that the tests
detailed in this chapter may be carried out:

" {a) Multimeter e.g. AVO Model 8.
(b) Test Set. Rocal CA.4708
(). AF Power Output meter Input Impedance ~ 300 .
Ronge - 5 mW.
e.g. Marconi TFB93A.
(d) Oscilloscope : Frequency Range: 0-15 MHz minimum.
' ' . Sensitivity: 100 mV/cm.
(e). Frequency Counter Frequency Range: :0-15 MHz minimum .
- E e.g. Racal SA.535 plus SA. 548.
() Vaive Voltmeter Frequency Range: 200 Hz to 16 MHz-
‘ ' minimum.
_ Input Voltage: 100 mV minimum.
~(g)  AF Signal Generator Frequency Range: 100 Hz to 20 kHz
‘ ' . - ' ' minimum.
(h) RF-Signal Generator Frequency Range: 2 to 25 MHz, minimum.
o S e.g. Marconi TF 144H.
i) RF Power Meter ' Frequency Range: up to 7 MHz minimum.
~ (Not required if Test Set- input Impedance: 50 (. ~
CA.4708B is used). Power range: 1 to 10 watts.
Initial Procedure
3. (1) Ensure that the system switch is set to the OFF position.
(2) Remove the transmitter-recéiver unit from its container and disconnect
' the power supply lead from PLS.
(3) Place a shorting link betwee'n terminals 3 and 4 of PLS.
(4) fnsert the requ:red charnnel crysfcfs ‘Channel crystals to obtain channel

frequencies of 2 MHz and 7 MHz-should be included if possible, i.e.
10,9985 MHz and 15,9985 MHz. for 1.s.b. working or 11,0015 MHz and
16.0015 MHz for u.s.b. working.
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(9)

Connect the test set (item b) to one of the AUDIO sockets of the control
panel,

Set the test set TRA NS/REC swifc-h to REC.

Set the system switch on the control panel to SSB and check that the
control panel meter indicates approximately 80% of full scale deflection.

Set the multimeter (item a) to the 10V d.c. ronge and measure the voltage
between the emitter of VT 10 (positive) and terminal 1 of plug PL5. A
reading of between 9 volts and 10 volts should be obtained.

Connect the AF power output meter (item c) across the AF QOUT terminals
of the test set.

CARRIER OSCILLATOR

4.

)
(2)

(3)

(4)
(3)

(6) -

Set the system switch to $SB.

Connect the frequency counter (item e) between test point TP3 and
terminal 1 of PL5.

Adjust trimmer capacitor C87 to obtain an indicated frequency on the
frequency counter of 8.9985 MH- (or 9.0015 MHz if the carrier crystal
has been so selected for u.s.b. operation).

Disconnect and remove the: frequency counter.

Connect the valve voltmeter between TP3 and terminal 1 of PL5. The
voltage indicated shou Id be 0.8 volts minimum.

Disconnect the vaive voltmeter.

CHANNEL OSCILLATOR

5.

TRA. 906

(1)

(2)

Connect the multimeter, set to the 2.5V d.c. range, between the wiper
contact of potentiometer RV4 and terminal 1 of PL5.

Adjust the CLARIFIER control to obtain a reading of 1.25 volts on the
muftimeter, '

The 'hairline' on the CLARIFIER knob should now be lined up with the
raised zero mark on the control parel. If it-does not, loosen the knob
grubscrews and correctly position the knob. To facilitate’ this operation
a shallow ‘indentation is provided on the skirt of the knob . If the knob

is pressed in, against the slight spring load of the potentiometer spindle,
the indentation will lock on to the raised zero point and enable the grub-
screws to be tightened without disturbing the spindle position.




(4) After tightening the grubscrews, re-check that the voltage indicated
is still 1.25 volts.

(5) Disconnect the multimeter and connect the frequency counter between
TP2 and earth.

(6) With the CLARIFIER sef to the zero position, adjust the trimmer capacitor
of each fitted crystal position of the CHANNEL switch to obtain the
nominal frequency of each crystal, as shown on the counter.

7) - Adijust the CLARIFIER control over its complete range, on each position
of the CHANNEL switch, checking that approximately 300 Hz variation of
frequency of each crystal is obtained.

(8} Disconnect the frequency counter and connect the valve voltmeter in its
place.
9 Return the CLARIFIER control to zero and verify that at all positions of

the CHANNEL switch, the voltage indicated is 0.2 volts minimum. -

RECEIVER AF AMPLIFIER - RESPONSE

6. (M Set the a.f. power output meter to the 300 ohms, 10 mW range.

(2) Connect the a.f. signal generator, set to 1 kHz, between TP4 and earth.
(3) Connect the valve voltmeter across the output terminals of the a.f.

signal generator.

(4) Set the a.f. signa! generator output level to obtain a 4 mW indication
on the a.f. power output meter. This output power should be obtained
with an a.f, signal generator output of 12 mV meximum as indicated on
the valve voltmeter.

(5) Re-adjust the a.f. signal generator output level so as to obtaina 1 mW
indication on the a.f. power meter. This power level should be obtained
with an a.f. signal generator output of 6 mV moximum.

(6) Adjust the frequency of the a.f. signal generator above and below 1 kHz
and note the frequencies at which the a.f. output falls by 3 dB relative
to 1 mW. These frequencies should be 250 Hz minimum and 10 kHz,

maximum.

@ Disconnect the signal generator and vaive volimeter.
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RECEIVER IF AMPLIFIER

7.

NQTE: Only the correct long-bladed trimming tool is to be used for the core

(D
(2)
(3)

(4)

(3)
(6)

7)

adjustment of the i.f. fransformers.

Connect the r.f. signal generator, set to 9 MHz, to TPI.

Set the RF GAIN control and potentiometer RV3, fully clackwise.

Tune transformers T4 and T5 for @ maximum indication on the a.f.
power meter.

Adjust the r.f. signal generator output to obtain a ImW level on the
a.f. power meter.

Observe the output e.m.f. of the r.f. signal generator which should
be not more than 15uV. :

" Check that the i.f. response is approximate ly symmetrical about

9 MHz.

Disconnect the r.f. signol generator.

RECEIVER SENSITIVITY and SIGNAL/NOISE RATIO

8.

TRA. 906

{1y

(2)
(3)

(4)

(3)

(6)

7)

Connect the r.f. signal gererator, set to 4.5 MHz., to socket SK3
(2 - 5MHz).

Connect the valve volimeter across the terminals of the a.f. power mefer.

Set the CHANNEL switch to obtain o channel frequency of 2 MHz
(channel crystal = 10.9985 MHz for |.s.b. or 11.0015 MHz for u.s.b.).
If such erystals are not available, use the nearest channel frequency fo 2
‘MHz that is available.

Adjust potentiometer RV1 for a minimum indication on the a.f. power
meter, increasing the r.f. signal generator output as necessary, to
ensure that the absolute minimum is obtained.

Set the r.f. signal generator to 2 MHz.{ or nearest, see operation (3))
and adjust the TUNE control for meximum a.f. output.

Adijust the r.f. signal generator output to obtaina I mW a.f. output level.
This should be obtained with an r.f. signal generator e.m.f. of 2 pV
maximum. Note the valve voltmeter reading.

Interrupt the r.f. signal generator output and note the residual reading on
the valve voltmeter. The ratio of the valve volimeter reading noted in
operation (6) to this residual reading should be at least 15 dB.




(8)

(9

Repeat operations {5) to (7) inclusive at a frequency of 7 MHz {or
nearest available).

Disconnect the valve voltmeter,

RECEIVER SELECTIVITY

9. m
(2)

(3)

(4)

Connect the frequency counter across the a.f. power meter.

Adjust the frequency of the r.f. signal generator above and below the
frequency used in para. 8 (8) above, until the a.f. output reduces by 6 dB.

The frequencies at which the a.f. output falls by 6 dB should be 300 Hz
to 350 Hz and 2.4 kHz to 2.6 kHz . as observed on the frequency counter.

Disconnect the counter.

RF GAIN CONTROL

10. m

(2)

(3)

(4)

Retune the r.f. signal generator to the frequency referred to in para. 8 (8)
and adjust the oui‘pu? leve! to obtain anr.f. generator e.m.f. of 64 mV.

Check that by rotating the RF GAIN control cn’ru—-ciockwme the a.f.
output can be reduced fo 1 mW.

Connect the mic/tel. handset to the free AUDIO socket and reduce the
r.f. signal generator e.m.f. to 2 pV.

Slowly turn the RF GAIN control to maximum and, with the handset
earpiece, check that the potentiometer track is noise free.

RECEIVER SPURIOUS RESPONSE CHECK

11. 4.5 MHz Check

(1)

(2)
(3)

(4)

(3)

TRA, 906

Set the r.f. signal generator to 2 MHz and the CHANNEL switch to
obtain a 2 MHz (or nearest) channel frequency.

Adijust the TUNE control for a maximum a.f. output.

Retune the r.f. signal generator to 4.5 MHz and adjust RV1 for a
minimum a.f. output.

Adjust the r.f. signal generator output to obtaina 1 mW a.f. output level.
The signal generator e.m.f. should be 680 pV minimum.

Repeat the measurement of (4) with the receiver tuned to 7 MHz or the
nearest channel frequency to 7 MHz available.




I.F. Breakthrough

(6) Set the CHANNEL switch to obtain a channel frequency of 2 MHz.

(7} Tune the r.f. signal generator to 9 MHz ond adjust its output level to
obtain ¢ 1 mW a.f. output. The generator e.m.f. for this level of a.f.
should be 680 pV minimum.

(8) Repeat operations (6) and 7 with the CHANNEL switch set to obtain a
channel frequency of 7 MHz.

Image Check

(9 Reset the CHANNEL switch to obtain the 2 MHz channe! frequency (or
nearest).

(10) Tune the r.f. signal generator fo approximately 20 MHz and adjust the
generator output to obtain a 1 mW a.f. output level. The gererator
output e.m.f. required to obtain this a.f. level should be not less than
6 mV. If a frequency close to 2 MHz is used, the r.f. signal generator
should be tuned to a frequency of twice the i.f. i.e., 18 MHz, plus
the channel frequency to be used.

(1) Re-set the CHANNEL switch to obtain a channel frequency of 7 MHz
{or nearest available). '

(12) Retune the r.f. signal generator to 25 MHz (or to 18 MHz plus the
chonnel frequency available in (11)) and adjust its cutput to obtain an
“a.f. output of 1 mW. This level should be obtained by a generator e.m.f.
of not less than 6 mV.

Unwanted Sideband

(]3)- Connect the frequency counter across the terminals of the a.f. power
meter,

(14) With the channel frequency of 7 MHz {(or nearest available) still set,
adjust the r.f. signal generator frequency to obtain o 1 mW a.f. output
level at 1 kHz in the unwanted sideband. This 1 mW level should be
obtained with an r.f. generator e.m.f. of not less than 100 pV.

TRANSMITTER AF AMPLIFIER

12,

TRA. 906

m Set the CHANNEL switch to o non-crystalled position.

(2) Connect the a.f. signal generator to the AF IN terminals of the test set.

(3) Connect the valve voltmeter across capacitor C121. Set RV8 fully
clockwise. '




4) Set the test set switch to "TRANS".

{5) Set the output level of the o.f: signal generator to give a valve volimeter
reading of 200 mV at 1 kHz . The signal generator output level required
to obtain this reading should be not more than 12 mV.

(6) Vary the frequency of the a.f. generator above and below 1 kHz until the

voltmeter reads - 3 dB relative to 200 mV. The frequencies at which this
occurs should be 200 Hz minimum ond 10 kHz maximum.

SIDETONE (Telephony)

13. {1 Set the a.f. generator output to obtain a reading of 200 mV on the valve
voltmeter.
(2) Transfer the valve volimeter to measure the receiver a.f. output by

connecting it accross the terminals of the a.f. power meter (still connected -
as in para. 3 (11) and set for 300 ohms).

(3) Measure the sidetone voltage level which should be at least 6 mV.

(4) Disconnect the a.f. signal generator.

TONE GENERATOR and TELEGRAPHY SIDETONE

4. m Connect the oscilloscope between TP5 and chassis.
(2) Set the system switch to TUNE.
(3) Adijust RV5 until oscillations commence.
(4) Continue to adjust RV5 until a sinusoidal display is obtained.
(5) Disconnect the oscilloscope.
(6) Measure the sidefone voltage as indicated on the valve voltmeter (still

connected as in para. 13 (2)). This should be not less than 10 mV.
(7) Disconnect the valve voltmeter.

CARRIER BALANCE

15. (n Connect the oscilloscope between the collector of VT23 and chassis.

(2) Set the system switch to SSB.
{3) Check that a clear display at $ MHz is obtained on the oscilloscope.
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(4)

. (5)

Adjust RV6 and C123 for the minumum amplitude of the displayed wave-
form. |

Disconnect the oscilloscope, and set the system switch to OFF.

| TRANSMITTER POWER OUTPUT (CW)

::76.

(M
)

(3)
4)
(3)

(6)
7)

(8)

Connect the r.f. power meter (or the 509 sockei‘ of the Test Set CA 4708)
to socket SK3 (2 - 5 MHz).

Set the CHANNEL switch to obtain a channel frequency of 2 MHz (or
rearest available).

Connect the oscilloscope across socket SK3.
Set the system switch to TUNE.

Adjust the TUNE control for a maximum indication on the r.f. power
meter. Set RV7 for anr.f. output of not less than SW.

Set the system switch to OFF.

Transfer the oscilloscope and r. f. power meter to SK4 (5 -7 MHz) and
select a channel frequency of 7 MHz (or necrest available).

Set the system switch to TUNE and adjust the TUNE control for a maximum
r.f. output. This should be at least 5 watts.

\NSMITTER OUTPUT (AM)

)

(2)

@) -
(4)

(3)

(6)

Set the system switch to OFF.

Set the CHANNEL switch to obtain @ 2 MHz (or neorest available)
channel frequency.

Connect the r.f. power meter across socket SK3.

Set the system switch to TUNE and adjust the TUNE control for a
maximum output.

Set the system switch to AM. A power output of at least 1 wait should.
be obtained, without re~adjustment of the TUNE control and then return
the system switch to OFF.

Transfer the r.f. power meter to across socket SK4, set the CHANNEL
switch to 7 MHz (or nearest availoble) channel frequency and repeat
operations (4) and (5) to again obtain a 1 watt cutput,




FAULT FINDING

"L most common failing of this rype of equipment is due fo dischorged battery
oower supplies. As o consecuence, the power supplies should be checked first in
the evens of o deterioration in performance.

Z. The next possible failure points to consider are due to poor external connections.

These may occur due to the locel conditions of use, e.g. whip antenna being
dameged, handset leads strained. Faults of this nature can affect the performance to the
extent of scy, no tronsmission due to @ oress-to-transmif circuit breckage, efc.

3. The press—to-transmit circuit can be checked by setting the system switch to TUNE,
or to KEY and operation of the morse key. Should the transmitter then function,

the fault lies in either the handset switch or the connection to the AUDIO socket in use.

This con be verified by changing the hendset to the alternative AUDIO socket.

4, " An antenna foult will be indicated by weak received signal levels and an inability
of the antennc tuning circuit to respond to the adjustment of the TUNE control.

5. The following table is included as a guide to the elimination of certain stages as
being faulty. 1f o malfunction has occurred and the fault cannot be diagnosed by
using the table, the the unit must be opened up and normal fault finding procedure carried

out. Reference to paragraph 6 of this chapter omd to Chapter 6 for details of performance
will aid in further diognosis.

SUSPECT CIRCUIT COMMENT ACTION

{a) CHANNEL OSCILLATOR Servicecable if either Change to another channel
receiver or trans- to check if both receiver
mitter functions, _c_:ixé transmitter fails.

(b} CARRIER OSCILLATOR As above. -

{c}) TONE CSCILLATOR Can cause failure of Check on headset for
TUNE or KEY sidetone when on KEY
operations. Position with morse key

pressed, ‘or when the TUNE
condition is used.

(d)- ANTENNA Weak received Check physically.
signals or failure of
‘dntenna tuning circuit.

(e} AUDIO SOCKETS ' These are parallel Change external connection
cor;neg:tec}. _ , fo a!_ltgrngﬁve_a AQDiO sockel




H I NI
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(1% PRESS-TO-TRANSMIT The externcl civcuit is Set the system switch 1o
formed by the hondset TUNE, or to KEY and
connector and switch. operote the morse key.

[ the transmitter funciions,
transfer the handset to the
other AUDIO socket. If
still not functioning, check
that a d.c. path occurs
between pins C ond D of
plug PL7 when the handset
switch is operoted.

{g} MORSE KEY When cperated, the Set the system switch to
key operates the T/R TUNE. If the transmitter
relay and the TONE functions, suspect the morse
OSCILLATOR. key connector. Check

physically and change to the
alternative AUDIO socket.
Set the system switch to

KEY and operate the morse
key. If sidetone occurs
with no transmit state, the
morse key is serviceable and
the T/R relay is suspect.
Confirm this by setting the
system switch to 55B and
operating the handset switch.

6. Static voltage checks

The d.c. volteges quoted below are measured under no-~signal conditions using an
AVO model 8 multimeter. All readings are measured between the points quoted

and earth and are therefore positive with respect to earth. Except where otherwise indicated,
the system switch should be set to S58.

Test point Level Test point Level
" VT1 base 1.7V VT13 collector 9.5V
VT1 emitter 1.0V VT14 base 2.5V
VT2 base 1.4V VT14 collector 7.8V
VT3 base 1.4V VT14 emitter 1.9V
VT2 emitter 0.7V VT15 base 2.8V
VT3 emitter 0.7V V115 collector 9.5V
Junction C10-R12 5.0V VT15 emitter 2.1V
VT4 base 1.7V VT16 collector * 1.5V
Junction R20-R21 1.0V VT16 base * 0.67V
: V16 base 2.3V * 6.0V

VT17 cql‘l‘gc tor




Test point Level Test point Level
VTé emitter 1.6V Junction R79-D23A 0.7V
V17 collector 3.5v VT20 collector 17.5v -
VT7 emitter © .25V V120 emitter 2.1V -
VT8 collector 6.2V VT20 base 2.8V~
VT8 emitter 2.8V VT2] emitter 1.1V~
VT9 emitter 5.5V VT21 base 1.8V~
VT2 collector 8.7V VT22 collector 4.5V~
VT10 emitter 9.5V V122 base 3.5V~
Junction R46-R47 17.5V VTZ2 emitter 2.8Vv
PL5, pin 5 18.0V V123 collector 8.5v
VT11 collector - 8.5V VT23 emitter 1.7V
VT11 emitter 7.0V V7123 base 2.4V
VT12 base —————.. 5,2V V124 collector 0.5v
V112 collector 7.8V V7124 base 0.3v
V112 emitter 4,5V VT25 coliector 0.7V
VT13 emitter 6.5V VT25 base 0.58v

* System switch set to TUNE position

Extreme care must be taken to aveid a short-circuiting of emitter
resistor RB2 when measuring the emitter voltage of transistor
VT20. This short-circuiting action will result in the
destruction of VT20. '
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Cect. Value Descriotion Raf. Tol. Racal
Ref. ohms P W, % Part No.
Resistors
R1 100 Composition Z 10 919899
R2 10k Composition P 10 219916
R3 3.9 Composition x 10 219912
R4 Tk Composition 3 10 919907
R5 Tk Composition 3 10 919907
R6 270 Composition x 10 919902
R7 270 Composition i 10 919902
k8 3.3k Composition 1 10 219211
RO 3.3k Composition Py 10 219911
R10 3.3k Composition % 10 919911
R11 Not Used
R12 470 Composition ¥ 10 219905
R13 100 Composition s 10 919899
R14 820 Composition 3 10 219906
R15 820 Composition 3 10 219906
R16 10k Composition 3 10 9219916
R17 3.9 Compesition Z 10 919912
R18 100 Composition s 10 9219899
R19 100 Composition ¥ 10 9219899
R20 100 Composition 3 10 919899
or

) 47 Composition % 10 219896
R21 Tk Composition % 10 919907
R22 10k Composition x 10 919916
R23 100 Composition 3 10 919899
R24 10k Composition I 10 219916
R24A 1.5k Composition p; 10 919908
R25 3.9 Compaosition ] 10 919912
R26: 100 Composition p 10 - 919899
R27 100 Composition % 10 919899
R28 3 Composition Py 10 219907
R29 100 Composition % 10 219899
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Cet. Value Description Rat. Tol. Racal
Ref, ohms W, %o Part No.
Resistors (contd.)

R30 100 Composition * 10 319899
R31 470 Composition X 10 919905
R32 470 Composition | 10 219905
R33 Tk Composition 1 10 219907
R34 22k Composition Z 10 919920
R35 47k Composition I 10 219923
R36 3.3k Composition * 10 219911
R37 68 Composition % 10 219897
R38 68 Composition x 10 219897
R3% 18k Compaosition % 10 2199219
R4G 1k Composition 3 10 19907
R41 470 Composition = 10 219905
R42 68 Composition % 10 919897
R43 470 Composition % 10 902431
R44 100 Composition % 10 919899
R45 12k Composition X 10 219917
R45A 22 Composition P 10 919895
R46 Tk Composition % 10 919907
R47 120k . Composition py 10 19926
R48 220 Composition % 10 919901
R49 47k Composition I 10 219923
R49A 47k Composition 3 10 919923
R50 15k Composition % 10 919918
RS1 1k Composition Z 10 919907
R52 15k Composition 1 10 219918
R53 27k Composition 3 10 919921
R54 1.8k Composition Z 10 919909
R55 10k Composition ¥ 10 919916
RS5A 47k Composition 2 10 919923
R56 100 Composition % 10 919899
R57 2.2k Composition 3 10 219910
R58 10k Composition x 10 919916
R59 270 Composition % 10 919902
R60 10k Composition % 10 919916
R61 100 Composition x 10 919899

8-2
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TRA.906

- Cet. Value Descrintion Rat. Tol. Racal
Ref. ohms P W, % Part No.
Resistors (contd.)

R62 22k Compesition 1 10 919920
R62A 100 Composition 3 10 919899
R63 4.7k Composition 3 10 919913
R63A 33k Composition : 10 919922
R64 5.6k Composition I 10 219914
R65 12k Composition x 10 919917
R66 10k Composition z 10 919916
R&67 10k Composition 3 10 919916
Ré8 10k Composition x 10 219916
R69 100 Composition ;. 10 919899
R70 470 Composition vy 10 919905
R71 10k Composition ,: 10 919916
R72 100 Composition : 10 919899
R73 470 Composition 3 10 919905
R74 6.8k Composition i 10 919915
R75 5.6k Composition P 10 919914
R76 5.6k Composition Py 10 919914
R77 56k Composition Py 10 919924
R77A 1.5k Composition Z 10 919908
R78 1 W.W. Vitreous ob o aF 10 903630~ 71!
R79 270 Composition ¥ 10 919902
R8O Not Used
RE1 100 Composition Z 10 919899
R82 47 Composition 3 10 202419
R83 100 Composition 1 10 919899
R84 3.9 Compaosition 3 10 919912
R85 18k Composition vy 10 919919
RB& 470 Composition z 10 919905
R87 47 Composition T 10 919896
RS8 100 Composition I 10 919899
R89 100 Composition 3 10 919699
R0 Tk Composition . 10 919907
R?1 Tk Composition z 10 219907
R92 10k Composition P 10 919916
R93 470 Composition 3 10 919905
8-3
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Cet, Value Descrintion Rat. Tol. Racal
Ref. ohms P W. % Part No.
Resistors {contd.)
R94 10k Composition * 10 919916
R95 100 Composition i 10 919899
R96 82 Composition i 10 219898
R97 100 Composition I 10 - 919899
R98 100 . Composition % 10 919899
R9? Tk Composition 3 10 9219907
RO9A 22 Composition 3 10 219895
R100 0k Composition | 10 919916
R101 3.9 Composition i 10 919912
R102 820 Composition I 10 219906
R103 2.2 Composition % 10 219910
R104 820 Composition % 10 219906
R105 120 Composition % 10 219900
R106 100 Composition % 10 919899
R107 100 Composition I 10 219899
R108 10k Composition X 10 919916
R109 47k Composition X 10 219923
RI10 4.7k Composition * 10 - 919913
RINI 4.7k Composition: % 10 919913
R112 10k Composition % 10 919916
R113 10k Composition 3 10 219916
R114 10k Composition I 10 919916 .
R115 27k Composition 1 10 919921
R116 10k Composition 3 10 919916
R117 10k Composition i i0 919916
R118 1k Composition 3 10 019907
R119 Tk Composition 1 10 919907
Potentiometers
Ry Tk Linear 919516
RV2 25k Linear {R.F. Gain) 909939
RV3 100k Linear (I.F. Gain) 919512
Rv4 25k Linear (Clarifier) 909939
RVS 4.7k Linear (Tone osc.) 219511
8-4



TRA . 906

" Cct. Value e Rat. Tol. Racal
Ref. ohms Description W. % Part No.
Potentiometers {contd.)

RVé6 470 Linear (Bolance Pot.) 219514
RV7 4,7k Linear (Set fone level) 219511
RVS 4.7k Linear (Set mod. level) 219511
RV 22k Linear . 919517
Capacitors V.
Ci LO1uF Disc ceramic 250 =20 +40 216187
ClA 470pF Polystyrene 125 2% 909893
C2 4,7uF Tontalum 35 20 914026
C3 LOIpF Disc ceramic 250 -20 +40 216187
C4 .01uF Disc ceramic 250 -20 +40 916187
C5 O1uF Disc ceramic 250 ~20 +40 916187
Cé O1F Disc ceramic 250 -20 +40 916187
Cc7 OTuF Disc ceramic 250 ~20 +40 916187
C8 O1uF Disc ceramic 250 ~20 +40 216187
c9 - JOpF Disc ceramic 250 -20 +40 16187
Cio O1uF Disc ceramic 250 -20 +40 216187
Ch 01uF Disc ceramic 250 -20 +40 216187
CllA .OTuF Disc ceramic 250 =20 +40 916187
Cci12 OTuF Disc ceramic 250 -20 +40 916187
C13 - LO01F Disc ceramic 250 ~-20 +40 216187
Ci4 LOtuF Disc ceramic 250 -20 +40 916187
Cis OTpF Disc ceramic 250 -20 +40 916187
Clé OTpF Disc ceramic 250 «20 +40 916187
Cl17 OTuF Disc ceramic 250 =20 +40 916187
Ci8 2.2pF Disc ceramic 500 +pf 916834
C1e LOluF Disc ceramic 250 -20 +40 216187
C20 82pF Polystyrene 125 2% - 910826
c21 4,7uF Tantalum 35 20 - 914026
C22 OlpF Disc ceramic 250 -20 +40 16187
- C23 LO1uF Disc ceramic 250 ~20 +40 216187
8-5
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Cct. Value Descrintion Rat. Tol. Racal
Ref. P V. % Part No.
Capacitors (contd.)
C24 Mot Used
C25 OigF Disc ceramic 250 =20 +40 916187
C26 2.7pF Disc ceramic 500 +ipf 909889
C27 OluF Disc ceramic 250 -20 +40 916187
C28 100pF Polystyrene 125 2% 913230
C29 4. 7uF Tantalum 35 20 914026
C30 O1uF Disc ceramic 250 =20 +40 916187
31 OluF Disc ceramic 250 =20 +40 916187
C32 LO1uF Disc ceramic 250 «20 +40 216187
C33 4.7uF Tantalum 35 20 914026
C34 A7uF Tontalum 6 20 215100
C35 4.7uF Tantalum 35 20 914026
- C36 .O1,F Disc ceramic 250 =20 +40 916187
C37 1000pF Polystyrene 125 10 200729
€38 47uF Tantalum 6 20 215100
C39 Not used
C40 4.7uF Tantalum 35 20 914026
C4l 68pF Ceramic - 5 209700
C42 30pF Ceramic - 3 912235
C43 OluF Disc ceramic 250 =20 +40 216187
C44 4 7uF Tantalum 35 20 214026
C45 4.7uF Tantalum 35 20 914026
Cdé 4.7uF Tantalum 35 20 914026
C47 470uF . Electrolytic 25 -20 +40 919697
c48  _2505F 2994 Electrolytic 25 ~10 450  PHOH— T2/5%
C48A 4.7uF Tanitalum 35 20 914026
C49
to 6pF Variable - - 201987
C77 _
C78 OpF Disc ceramic 250 -20 +40 916187
C79 330pF Polystyrene 125 2% 910895
C80 .01uF Disc ceramic 250 -20 +40 916187
C81 100pF Polystyrene 125 2% 213230
C82 100pF Polystyrene 125 2% 913230
C83 4.7uF Tantalum 35 20 914026
C84 6.8pF Ceramic +3pF 919379
§-6




Cct. Value Descrintion Rat. Tol. Racal
Ref. P V. % Part No.
Capacitors {contd.)

C85 4.7uF Tantealum 35 20 914026
C86 .O1pF Disc ceramic 250 -20 +40 96187
Cc87 2-22pF Variable 918757
88 é8pF Polystyrene 125 23 209892
89 68pfF Polystyrene 125 23 209892
C%0 33pF. Polystyrene 125 * 1pF 909894
C 4.7uF Tantalum 35 20 914026
C91A 4.7uF Tontalum 35 20 914026
C92 .O1pF Disc ceramic 250 -20 +40 216187
C93 .OlpF Disc ceramic 250 -20 +40 916187
C94 4. 7uF Tantalum 35 20 914026
C95 4.7uF Tantalum 35 20 914026
C96 .022,F Polyester 250 10 211595
C97 022uF Polyester 250 10 211595
Ce8 4.7uF Tantalum 35 20 914026
C99 470pF Polystyrene 125 2% 909893
C100 Not used

c101 .OIuF Disc ceramic 250 -20 +40 916187
Ci01A .OlF Disc ceramic 250 ~20 +40 . 916187
C102 .OluF Disc ceramic 250 =20 +40 216187
C103 4.7uF Tantalum 35 20 914026
Ci04 4.7uF Tantalum 35 20 914026
C105 .OIuF Disc ceramic 250 -20 +40 216187
Cl0é 4. 7uF Tantalum 35 20 714026
c1o7 2000pF Polystyrene 30 10 909895
C108 2000pF Polystyrene 30 10 209895
C109 .OluF Disc ceramic 250 -20 +40 916187
Clio OluF Disc ceramic 250 -20 +40 16187
Clti 4.7uF Tantalum - 35 20 914026
Cli2 - 2000pF Polystyrene 30 10 909895
CHi3 RUTS Disc ceramic 250 -20 +40 916187
Cii4 .0lyF Disc ceramic 250 -20 +40 216187
cHis 82pF Polystyrene 125 23 910826
Clté LO1F Disc ceramic 250 ~20 +40 916187
Cc117 2.2pF Disc ceramic 500 3pF 916834
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TRA.906

Cet. Value Descriotion Rat. Tol. Racal
Ref. P V. % Part No.
Capacitors (contd. )
C118 O1uF Dise ceramic 250 =20 +40 916187
c1i9 Not used
C120 OluF Disc ceramic 250 -20 +40 9318187
C121 .O1pF " Disc ceramic 250 =20 +40 916187
C122 2.7pF ~ Dise ceramic 500 +3pF 909889
C123 1.4-5.5pF Varioble 219109
Ci24 O1uF Disc ceramic 250 =20 +40 216187
Ci25 .22pF Polyester 100 20 909882
C126 470pF Polystyrene 125 23 909893
C127 4.7uF Tantalum 35 20 214026
ci28 4,7uF Tantalum 35 20 914026
C129 470pF Polystyrene 125 23 909893
C130 4.7uF Tantalum 35 20 214026
Ci31 L01uF Disc ceramic 250 -20 +40. 916187
C132 O1pF Disc ceramic 250 ~20 +40 916187
C133 0.1uF Ceramicon 30 -25 +50 906675
C134 0. 1uF Ceramicon 30 =25 +50 2064875
C135 LOluF Disc ceramic 250 «20 +40 916187
Inductors -
Ll Aerial tuning coil assembly CT 710000
L2 330uH RF choke 10 911593
Transformers
T RF. amp transformer CT 710011
T2 Mixer input transformer CT 710006
T3 Mixer output transformer CT 710002
T4 Ist | .F. transformer CT 710064
15 2nd 1.F. fransformer CT 710064
Té6 AE current transformer CT 710008
T7 Buffer amp transformer CT 710003
T8 9 Mc/s filter transformer CT 710005
T9 9 Mc/s filter transformer CT 710005
T10 Buffer amp transformer CT 710007
8-8



TRA . 906

- Cct Value Descrioh Rat. Tol. Racol
Ref, criptien % Part No.
Transformers (contd. )

TH Buffer amp transformer CT 710010
T12 P.P. output transformer CT 710001
Ti3 P.P. input transformer CT 710004
Ti4 Tx. mixer transformer CT 710005
Ti5 Tx. |.F. transformer CT 710064
T16 Bal. mod output transformer CT 710005
Switches
SA Crystal selector= 29 pesition rotary BR 711003
SB System switch- 5 pesition rotary BR 711116
Transistors
VTI Silicon transistor 909926
VT2 Silicon transistor 209926
VT3 - Silicon fransistor 209926
VT4 Sificon transistor Q09926
VT5 Silicon transistor 209926
VTé Silicon fransistor 909926
V17 Silicon transistor 909927
VT8 Silicon transisfor Q09927
V19 Silicon fransistor 910682
VTi0 Silicon transistor 206004
VT Silicon transistor 909926
VT12 Silicon transistor 909926
VT3 Silicon fronsisfor 209926
VTi4 Silicon transistor 909926
VTi5 Silicon tronsistor 209926
VT1é Stlicon transistor 909927
VT17 Stlicon transistor 909927
V118 Silicon transistor 911586
V119 Stlicon transistor 211586
VT20 Silicon transistor 916632
8-9



Cct. Valvue Descrintion Racal
Ref. P Part Nao.
Tronsistors (contd.)
VT21 Silicon transistor 909926
VT22 Silicon transistor Q09924
V123 Silicon transistor 209926
V7124 Silicon tronsisior 909927
V125 Silicon transistor 909927
Diodes
D1 Silicon diode 218130
D1A Silicon diode 214898
DiB Silicon diode - - 214898
D2 Silicon diode 218130
D3 Silicon diode 214898
D4 Silicon diode 214898
D5 Silicon diode 214898
Dé Silicon diode 914898
D7 Silicon diode 214898
D8 Zener 09902
D9 Zener 218084
D10 Not Used
Dl Silicon diode 219099
D12 Silicon diode 914898
D13 Silicon diode 914898
D14 Not Used
D15 Stlicon diode 19099
D16 Silicon diode 214898
D17 Silicon diode 914898
D18 Silicon dicde 214898
D19 Stlicon diode 914898
D20 Silicon diode 914898
D21 Silicon diode 214898
D22 Silicon diode 214898
D23 Silicon diode 214898
' 8-10
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Cct. Value Descrintion Rat. Tol. Racal
Ref. escnip % Part No.
Dicdes (contd.)
D23A Silicon diode 218130
D24 Silicon diode 914898
D25 Silicon diode 914898
D26 Silicon dicde 214898
D27 Silicon diode 914898
D28A Silicon diode 218130
D288 Silicon diode 218130
D29 Not Used
D30 Germanium diode 200071
Sockets
SK1 Earth connector 201399
SK2 Whip antenna socket AA 700674
SK3 Dipole antenna socket 905449
SK4 Dipole antenna socket 905449
SKé Audio socket 209908
SK7 Audio socket 209908
Reluy;
RLA Transmit/receive relay 909880

4 C/O-LD coil = 14V min.

18V max.
Fuses
FS1 Power supply fuse. - 2A 901959
Filters
FL1 7 MHz -~ Low-pass AR 711002
FL2 7 MHz ~ Low-pass AR 711002
FL3 Xial filter = 9 MHz BR 711039

TRA . 906
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Rat. Tol. Racal

Cet. Value Description
Ref. P % Part No.
Miscellaneous
- Dessicator mounting (Whitworth thread) 909909
This item is supplied complete with a
dessicator insert.
- Dessicator insert. 909910
M1 Meter sealed 200pA f.s.d. AR 711005
XLl to X129 Channel Oscillator AR 711016/Frequency
XL30 Carrier Oscillator AR 711016/Frequency

TRA .906

(For frequencies see Chapter 3 page 2, para. 12.)
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Yideband crystal-Upper 7001.5 kHz/Lower

E9GE .5 kHxz AR, 711016
£i:. 17.4m) sectioncl whip antenna AR, 711017
Flexible plug-in antenno mount , B.R. 711018
Unbreckablie handset B.R, 711013
Hecodset-single earpiece B.R. 711015/A
Headsehr}oise.excludiﬂg B.R. =7'% 1014/A
Heodsef and ‘:boom microphone B.R. 711024
Morse ke:y.wi%h knee strap B.R. 70005%/A
Earth spike and lead B.A. 700067
Instruction plate-English B.R

RO 711012

Opércﬂo_rs handbook-English -
Maintenance handbook-English -
Tool kit A.A. 700066
Loudspeaker/amplifier unit type MA. 909 C.A. 700110
Dry batteries type 996 or FAM-3 per set- ~
Battery adaptor fype MA. 910 for U.2 cells C.A. 700073

Dry batteries type U.2 14 per set (Requires
MA. 910 adaptor) . ' -

Nickel cadmium re-chargeable battery pack

{3+ 5a.h.}) Type MA. 928 C.A. 700117
Universal battery charger Type MA. 911 for

nickel cadmium cells C.A. 700103
Carrying harness and frame for TRA. 906 D.A, 700049

Vehicle mounting fray Type MA.912A for TRA.906  C.A, 700075




Lichiweight dipole antenng complete with
feeder, suppori LInEs, Throwing weights ond

$poo is
End fed antennc

Terminal adapter (8. N.C./Terminatl) for
twin feeder operarion

Terminal adoptor Whip socket/Terminal for
separate whip/end fed antenna)

Special flexible cerial mount for use in
jungle . '

Test Set type CA_470

6/12V/24V D.C. Power Unit/Loudspeaker
Amplifier for vehicle operation

100-125V 200-250V 45/60 Hz
A.C. Power Unit/Loudspecker Amplifier
for static operation. Type MA. 92/

Hand G'ener'otor for charging nickel/
cadmium cells.  Type MA. 913

Tree clamp for hand generator (optional)

oA, T00NE

C.r. 711023
C.R. 711026
B.A. 700075
ALA, 700118
8. A, 700072
C.A. 700119
C.A. 700140
C.A. 700158
C.A. 700212
C.A. 700217
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APPENDIX I

DESCRIPTION

8 ft (2.4m) Section Whip Antenng
Flexibie Plug-in Antenna Mount
Shock Absorbing Antenna Mount

Lightweight Dipole Antenna Complete with

Feeder, Support Lines,
Throwing Weight and Spocis

End Fed Antenna

Terminai Adaptor (Whip/Terminal)
for separate Whip/End Fed Antenna

Ground Spike and Lead

Telephone Handset

Headset and Boom Microphone

Headset, Noise Excluding

Headset, Single Earpiece

Morse Key with Knee Strap

Nickel = codmium Rechargeable
Battery Pack (3.5 a.h.)

Type MA 948

Transit lid for MA 948 Battery

Carrying harness and Frame

Terminal Adoptor (BNC,/Terminal)}

Cover Assembly (in lieu of battery)

Tool Kit

User Handbook

Mounting Tray Type MA . 912A
(included in this Handbook -~
Appendix 2) .

Mounting Tray Type MA . 9128
(included in this Hondbook -
Appendix 2)

Mounting Brackets (included in this
Handbook - Appendix 2)

Static Mounting Assembly (inciuded
in this Hondbook - Appendix 3}

Heavy duty mounting frame Type
MA . 989A (included in this
handbook - Appendix 2}

Heavy duty mounting frame Type
MA . 989D (included in this
handbook - Appendix 2)

REF. NUMBER

AR.711017
BR.711018
BA 700072

CR.711025
CR.711026

AA.700118
BA . 700067
BR.711013
BR.711024

BR.711014/A
BR.711015/A
BR.700059,/A

CA 700515
CA.700513
DA.. 700049
BA . 700074
BA 700885
AA 700066

CA.700075

CA.700075

BD.700167/8

CA.700288
DA, 700802

DA..700896

WEIGHT

b,  oz. Kg.
10 .29

7 2

14 .39

3 14 1.75
12 .34

2 .05

6 .17

4 .39

1 6 .63
12 .34

5 .15

7.5 .2t

5 12 2.6
13 .37

4 4 1.8
2 .06

1.25 .03

2 2 .9
1 12 .79

4 .1

12 .34

8 8 3.85
? 8 4.31
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30

31
32

33
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TRA.906

DESCRIPTION

Torque Wrench

Universal Battery Charger
Type MA.945, for Nickel~cadmium
Baiteries (separate handbook available)

10~way Battery Charger, MA.914
for Nickel«cadmium batteries
(separate handbook available)

Hand-operated Generator (18V)
Type MA.913

Tree Clomp for MA.913

Unipad stand for MA.913

100-125V/200-250V, 45-60 Hz
A.C. Power Unii/Loudspeaker
Amplifier Type MA.927 for
Static Operation (separate
handbock available)

12Vv/24V D.C. Power Unit/
Loudspeaker Amplifier Type
MA .926 for Vehicle Operation
{(separate handbook available)

Loudspeaker/Amplifier Unit
Type MA.988

Test Set Tyne CA.470B
(separate handbook available)

REF. NUMBER

BA . 700449

CA..700616

CA 700475
CA. 700212

CA 700217
BA .700482

CA.700158

CA.700140
DA . 700860

CA.7001198

ib.

88

HT

WEIG

OZ.

1

12

10
12

10

App.1-2

Kg.

3.62

3.46
0.66

3.4



APPENDIX 2

Mounting Tray Type MA .?12A

1. The Mounting Tray Type MA.912A is designed to allow simple installation of

TRA .921 manpacks. Fitted with quick-release securing catches, the tray will
accept a manpack with or without its battery compartment. it may be mounted horizontally
or vertically according to individual requirements.

2. In cases where a permanent installation is not intended, the mounting tray can
be permanently installed s a convenient stowage place for the manpack.

Mounting Tray Type MA.9128

3. The Mounting Tray Type MA .9128 is designed to allow simple installation of the

Vehicle Supply Unit Type MA.926, the Static Supply Unit Type MA.927, or the
Universal Charger Type MA.945. The tray is fitted with quick-release catches and moy be
mounted horizontally or vertically. It can be instalied alongside or separately from the
manpack or assembled with the manpack mounting tray above, with the aid of brackets, to
form a single unit. '

Mounting Brackets BD.700167/8

4. The Brackets enable Mounting Tray Type MA.912B to be assembled with Mounting
Tray Type MA.912A to form a single unit in different configurations fo suit
individual requirements.

Typicai Installation (MA.912)

5. Typical installotions are shown in Fig. APP.2~1. The mounting brackets can be

fitted in alternative positions to enable the uniis to be surface mounted or
suspended. Also, the position of the manpack and the supply unit may, in either case, be
transposed to suit individual operational requirements. A suitable template for drilling the
attachment holes is given in fig. APP.2-2.

Mounting Frame Type 98%9A

é. The mounting frame type 989A is a heavy duty frame designed for the TRA .906
manpack. It is built fo withstand the severe environmentai conditions encountered
in fighting vehicies.

o . App.2-1
TRA .06 e



Mounting Frame Type 989D

7. Designed for Vehicle Supply Unit MA.926, Static Supply Unit 927 or Universal
Charger Type MA .945, the Mounting Frame Type 989D is of similor construction

to Type 98%A.

Typical Installation (MA.989)

8. Typical installations are shown in Fig. APP.2-3. The mounting brackets may be.
fitted in alternative positions to enable the units to be surface mounted or
suspended. Also the position of the manpack and the supply unit may, in either case, be
transposed to suite individual requirements. A suitable template for drilling the attachment
holes is given in Fig. APP.2-4, '

App.2-2
TRA 906
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I, The static mounting assembly is designed to accommodate a manpack and its
associated power unit to form a compact unit suitable for bench mounting, A
handset rest is also provided. :
2, The manpack and power unit are mounted horizontally with the power unit
installed above the monpack. Each unit is secured to the mounting frame
assembly, at the rear, by two bolts provided with the mounting assembliy.
3. A typical static installation is given in Fig. APP.3-1.
- App.3-1
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APPENDIX 4

INTRODUCTION

1. The Hand Operated Generator Type MA.?13 is a self-contained unit used as a
power source for the TRA 906 Manpacks. The generator provides a moximum
output of 1.5A. The circuit of the generator is given in fig. APP.4-1,

2. A tree clamp ST 700217 is availabie allowing the generator to be fixed to a tree
or post of approximately 12 in. diameter.

3. The weight and dimensions of the unit are as follows:

Weight: 91k, 10 0z. (4.36 kg) Generator
complete with tree clamp and strap.

Dimension: Length Height Depth
(Handles folded) i1 in, 4% in. 7% in.
(279 mm) (121 mm) (191 mm)

USAGE

4, The generator is normally used as a means of charging the nickel-cadmium

battery MA.948, and is capable of maintaining the battery in a fully charged
condition during reception, by intermittent operation of the generator. It is advisable to
limit the periods of transmission to the shortest times possible, or to operate the generator
during the complete transmission period.

5, The generator can be used as the soie power source in an emergency, with
continuous cranking during transmission and reception.

SETTING-UP FOR USE

7. The generator is set=up for use as follows:

(1)  Extend the clamp locking strap to its fullest extent. Fold one handle
ond affix generator to a firm support such as a free or pole.

(2) Connect the socket on the generafor to an audio socket on the front
pane! of the manpack, using the cable provided.

(3) Crank generator at approximately 70 r.p.m. to obtain power.

App .4=1
TRA . 905



MAINTENANCE

8. The generator is a sealed unit, and does not require routine maintenance.
The dessicator can, if necessary, be removed and re-activated by a hot-air
blower.

App .42
TRA . 906
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APPENDIX_ 5

1. The modern sealed nickel-cadmium rechargeable cell will give many years of

useful life if it is properly treated. Certain precautions must be taken during
the charging and discharging of these cells and the following notes are intended fo serve as
¢ practical guide to the use of Battery Type MA.948 and the range of Racal battery chargers
MA.913, MA.945 and MA.914,

State of Charge

2. During discharge the terminal voltage of Nickel=Cadmium cells remains sensibly
constant. Fig. 1 shows a typical discharge curve of one of the cells in the

MA .948 Battery. This curve shows the variation of terminal voltage with time as the cell

discharges at a rate of 350mA. It is clear from this curve that it would be very difficult in

practice fo establish the state of charge over the middle position of the curve between A

and B.  To further complicate matters, the terminal voltage during discharge varies

slightly with temperature. ' '

f-4v A B
1-3\1.; _
w - I50mA
2 1.2V : B
S 1-1V:
= 1oV
0.9V - ‘
0 H 2 3 A 5 & 7 8 g 10
DISCHARGE TIME-HOURS
TYPICAL DISCHARGE CURVE FIG 1

e P App . 5-1
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3. Because of this diffculty in assessing the state of charge of the cells, the method
used to charge the battery must be carefully controlled if it is not to be sericusly
overcharged with the consequent possibility of damaging the cells.

Storage

4. if batteries have been stored for a considerable time it is advisable to charge,
discharge and recharge them ot least once before use in order to obiain full

capacity .

NOTE: A suggesied load for battery discharge is a suitably rated vehicle headlamp(s).
A multimeter should be placed in series with the headlamp(s) to ensure thot
discharge current does not exceed 3.5 Amps.

Battery Chargers Type MA.945 and MA.914

5. The charging method used in the Battery Chargers MA .945 and MA 914 removes

to a great extent the necessity of accurately determining the state of charge of
the battery. Both units are designed to provide a constant current output of approximately
350mA. At this rate, o dischorged battery will be fully chorged in .about 14 hours.
However, allowing the battery to remain on charge for periods considerably in excess of
this will couse no serious damage.

Battery Chqrger Type MA.913

6. The MA.913 Hand Generator is a constant voltage source which provides a

greatly increased rate of charge compared to the MA .945 and MA.914, It is
theoretically possible to overcharge the battery when using the MA.913 and the following
points should be noted when using this charger. '

(@) A handle speed of 60-70 revolutions per minute should not be
exceeded.

(b) A discharged battery will take about 23 hours to full charge.

(¢)  If in doubt regarding the state of charge of the battery, limit the
charging time to 1 hour,

{d) 1t is possible in an emergency to charge the battery during operation of
the manpack equipment, but this will result in increased noise output
on both "receive” and “transmit”. The heavy human effort required to
charge the battery during “transmit" makes it difficult to maintain this
operation for any length of time.

App.5-2
TRA 906



RECOMMIERDED SPARES LIST fop  TRA 906

WATNTEMARCE SPants

FOR Stiunl Nos _0OFYA g OOBTIXgup 1 _op_ 2 demen 1
i - I LTERS - | .
o, PART No. DESCRIZTION Qry. Mo, "ART  No. DESCRIPTION QY.
RESISTONS RESISTORS VARTABLE
1. ] oo2419 47 ohm 10% #W i 33.1 90993 25 K ohm  LIN, 1
2, a02431 470 ohm 10% W i 24, 919511 A, 7TK ohm‘ LIN, 1
3. | 9023630 1 ohm 10% 14V i 35, 919512 100 K ohm  LIN. i
1, | 919895 22 ohm 107 4V 1 36, 919514 470 ohm  LIN, 1
5, | 919896 47 . ohm 10% 4w 1 37.] 9019516 1 K ohm LIN, 1
3. | 918897 G8 ohm 10% 4w 1 as, 919517 22 K olm  LIN, 1
7. | 919893 82 ohm 10% 1w 1
3. { 910899 100 ohm 10% W 4
i. | 919900 120 ohm 10% W 1
s 919901 220 ohimn 10% .iW 1
L, 9190002 270 ohm 0% 4w i
!, 916005 470 ohim 10% W 2
3, 9159806 B20 ohm 10% 3w 1
!, 919907 1 K ohm 10% 4w 2
5. | 919908 1.5K ohm 10% v 1
5. 1 919909 1,8K ohm 10% W i
7, 918910 2.2XK ohm 10% W 1
3. | 919911 3.3K ohm 10% 4w 1
), { 919912 3,9K ohm 109 4w 2
y. | 919913 4.7 ohm 10% §W 1
. 1 9198914 5,6K ohm 10% W 1
. | otegls 6.8K ohm 10%. %W 1
3, | 919916 10 K ohm 10% %ﬁ 4
. | 919917 12 K ohm 10% W 1
e | 9190918 15 K ohm 109 W 1
. | 919619 18 X ohm 10% W 1
'. | 919920 22 X ohm 10% W 1
3. | 919921 2£7 X ohm 10% IV 1 | fer |amondmont,
o | 919922 33 K ohm 10% 3w 1
). 610923 47 K ohm 10% Iw 1
. | 9199524 56 K ohm 10% 3V 1
', 919926 120 K ohm 109 W 1




BECCMMENDED

SPARES LIST  FOR

TRA 906
roR SeRnL Hos (07211

wmrr_umm*rr SPARES

0oB71x

T

~ . SHT. ?_ : 2“

Jasue 1,

M pART N BESCRIPTION arv | part Ne. DESCRIPTION Qrv.
Mo, No.
CAPACITORS : MISCELLANECUS 5
39 | 900729 1000pF 10% 160V 1§ 63 | BA711007 KNOB CHANNEL SWITCI | 1
10 901987 .8 - G.8pF 400V, Var 41 64 | DA711008/A| KNOB FUNCTION SWITCH 1
11 |s06675 0,1UF + 50% ~ 25% 30V| 1 { 65 | BA711009/A| KNOD TUNE 1
12 |ooessz 0,22UF 20% 100V 1§ 66 | 909909 DESICCATOR 1
13 | 909889 2.7pF & 1pF 500V 1 67 | 911593 CIOKE 330U 10% 1
14 |909392 68pF 2% 160V 1
15 1909803 | a70pF 24% 160V 1
16 |909394 33pF T 1pr 160V 1
17 909895 2000pF 10% 30V 1
s {909900 GepF 5% 1
13 1510826 82npr  21% 125V "1
W0 9208905 330pFr 23% 160V 1
i1 1911505 0,022 UT 10% 250V 1 .
2 912235 30pF 5% | 1
3 |913230 100pY 2%% 160V 1
i1 |914026 4,7UF 20% 35V 6
5 |915100 47UF 20% 6V 1
6 916187 | 0,01UF + 40% ~ 20%
100V 10
7 1916834 2.2pF T ipF 500V 1
3 918757 2-22pF 1
919109 11.4 - 5,5pF 3. )
0 919379 1G.8pF * dpF, 750 V 1
1 }e19697 470UF + 50%~20% 25V 1
2 1021536 220UF + 50%-10% 25V 1




RECOMMENDED SPARES LIST fop R 906 SERIL-COMDUCTGNS  AND

FOR SRRIAL tos OOBRIT o yo 00RTIS a1 o

PART No. DESCRIPTION ary. ::;” PART Mo DESCRIPTION
SEMI-CONDUCTORS : | *
900071 DIODE 0AO 1

2 | 906004 TRANSISTCR 2N 3053 | 1
909902 - | DICDE 1521004 1
906926 TRANSISTOL 2N3983 4

5| 909927 TRANSISTOR 2N3711 4

3 910682 TRAKSISTCIl 2N3705 1
911586 TRANSISTOU DDY.NC434]| 2
914898 DICOE IN4149 5
916632 TRANSISTCR BSXG1 1

0 | 918084 DIODE BZYS2-C27R 1

1 | 918130 DICDE BAV 10 2

2 | 919099 DICDE MV 1636 1

901959 FUSE 24aMP 6

READY USE BPARLS:

809509 DESICCATCR 1




RECOPAMERDED SPARES UST FOR TRA 906 BASE SPAGES Jasuo 1,
' FOREERIAL Hos O0FA_ 70 00713 LLosuy_ 1 J.

T8 ITEm

No. | PART e, BESCRIPTION QIY. || | PART o DESCRIPTIGN QY.
1 |DD700014 | FRONT PANEL 1 30 | soao0s CONNECT'OR FIXED 1
2 | AD700028 - | SUPPORT BRACKET 2 40 | 909909 DESICCATOR 1
3 |DATO0045/A | BATIERY CASE ASSY 1 41 { 509916 SEAL ¥O" RING 1
4 | DA700046/A | MAIN CASE CASSY g 42 1 vog024 CRYSTAL SOCKET 4
5 | AA700063 | MODIFIED AILLEN XY | 1 42 | 005928 TERMINAL STRID 1
6 |CD700507 | FRONT PANEL EARTH STRIP 1 44 | 909929 SEAL "O" RING 1
7 | CT?710000 | A.T.U. COIL ASSY 1 15 | 908932 SFAL "O" RING 1
8 |CT710001 | TRANSFOMMER ASSY 1 46 | 9060933 TRANSISTOR PAD 1
9 |'CT710002 | TRANSFGUER ASSY 1 47 | 909934 TRIMMING TOOL TTY 1
10 | CT710003 | TRANSFGUHER ASSY 1 48 | 609941 NUT 2" x 32,.T,P.1, 1
11 | CT710004 | THANSFOMER ASSY 1 10 | 910300 SLAL "O" RING 1
12 |CT710005 | TRANSFORMER ASSY 1 50 | 913593 | CHOXE 330 UH 10% 1
13 | CT710006 | TRANSFORMER ASSY 1 51 | 911500 CLIP 1
14 1 CT710007 | TRANSVCRMER ASSY 1 52 | 912226 STRIP FANNING 5 WAY |1
15 | CT710003 | TRANSFCRMER ASSY 1 53 | 916174 KEY ALLEN ' 1
16 | CT71001C | MANSFCRAER ASSY 1 54 | 016175 KEY ALLEN 1
17 | CT7160112 TRANSFORMER ASSY 1 55 | 010107 CRYSTAL SOCKET 1
18 | CT710064 TRANSFORUER ASSY 1 '

19 | AR711002 | LOW PASS FILTER ASSY | 1

20 | BR711003 | CHANNEL SWITCH 1

21 | AR711005 | SEALED METER 1

22 | BR711039 | FILTER ASSY OMHz 1

23 | BR711116 UNCTION SWITCH 1

24 | BR711130 | SEAL "O" RING 1

25 | 900096 PLASKLIP MX 1A 1

26 | 900404 INSUTATOR LEAD-TIRO | 1

27| 900412 FUSELIOLHER 1

28 | 901399 TERMINAL INSULATED 1

20 | 901807 TRIMMING TOOL 1

30 | 905449 CONNECTCR COAX 1
311909856 *1 | CRYSTAL £998,6Kiz ) | . [* 1./909956 for JSB OR * 2 909857 ¥

32 | 909857 *2 | CRYSTAL ©001.5KHz ;’ | (UBP A4S JGD: 9 SIEC AR 711016

33 | 909874 STOWAGE ANTL GRAV: 3

34 | 909880 AELAY I

35 | 909881 SOCKET RELAY 1 !

36 | 909883 CLIP RELAY 1

37 | 9098584 SINK IEAT 1 i
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