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RACAL-TACTICOM LIMITED, READING
AMENDMENT TO

TRA.931P HF SSB TRANSMITTER-RECEIVER

PART 2 .Fig.10

Some versions of the Transceiver Relay Board incorporate changes as foliows,
1. TR4 is deleted and replaced by C19, a 10 pF capacitor.

2, An FET TR8 and associated components are incorporated in the audio input circuit
‘ (pin 20); the existing capacitor C12 is changed from 10 nF to 1 nF, and C19 is
22 nF. The FET acts as a switch driven from the 12TX line pin 7. When the transmit
condition is selected the FET is conducting, by-passing R25 and increasing the
side-tone level to the audio circuit. During reception the FET is cut-off and R25

is in circuit.
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PART 2 COMPONENTS LIST - Transceiver Reiay Board
Page 6-20 (check page no.)
Alternative ltems
R21 2.7 kQ Resistor Carbon Film W 5% Racal Part No. 925129
R22 22 k§2 Variable resistor Racai Part No. 920314
R23 2.7 kQ Resistor Carbon Film W 5% Racal Part No. 925129
Additional Item
R29 220 kO Resistor W 5% Racal Part No. 925399
Page 1 of 2

Change No. 1
issue 1



Page 6-21 (check page no.)

Alternative Items

Ci12 1nF Capacitor, Ceramic Racal Part No. 924031
Cl9 22nF Capacitor, Ceramic Racal Part No. 926654

Additional ltem

TR8 v Transistor, FET W300B Racal Part No. 922990

Page 2 of 2
Change No. 1
Issue 1



BERYLLIUM OXIDE - SAFETY PRECAUTIONS

INTRODUCTION

The following safety precautions are necessary when handling components which contain Beryl-
lium Oxide. Most RF transistors contain this material although the Beryllium Oxide is not visible
externally, Certain heatsink washers are also manufactured from this material.

PRACTICAL PRECAUTIONS

Beryllium Oxide is dangerous only in dust form when it might be inhaled or enter a cut or irritation
area. Reasonable care should be taken not to generate dust by abrasion of the bare material.

Power Transistors

There is normally no hazard with power transistors as the Beryllium Oxide is encapsulated within
the devices.  They are safe to handle for replacement purposes but care should be exercised in
removing defective items to ensure that they do not become physically damaged.

They MUST NOT:

(a) be carried loosely in a pocket, bag or container with other components where they may
rub together or break and disintegrate into dust,

(b) be heated excessively (normal soldering is quite safe),
(c) be broken open for inspection or in any way abraded by tools.

Heatsink Washers

Heatsink washers manufactured from Beryllium Oxide should be handled with gloves, cloth or

tweezers when being removed from equipment. They are usually white or blue in colour although
sometimes difficult to distinguish from other types. Examples of washers used are 917796, 917216
and 700716. |

They MUST NOT:

(a) be stored loosely,

(b) be filed, drilled or in any way tooled,

(c) be heated other than when clamped in heatsink application.
DISPOSAL

Defective and broken components must not be disposed of in containers used for general refuse.
Defective components should be individually wrapped, clearly identified as "DEFECTIVE BERYL-
LIA COMPONENTS" and returned to the Equipment Manufacturer for subsequent disposal .

Broken components should be individually wrapped and identified as "BROKEN BERYLLIA COM-
PONENTS".  They must not be sent through the post and should be returned by hand.

MEDICAL PRECAUTIONS

If Beryllia is believed to be on, or to have entered the skin through cuts or abrasions, the area
should be thoroughly washed and treated by normal first-aid methods followed by subsequent
mec'ical inspection.

Suspected inhalation should be treated as soon as possible by a Doctor - preferably at a hospital.
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RACAL TACTICOM LIMITED

PART 2 (930P)

COMPONENTS LIST

Page 6

Change capacitors 1C2, 1C3, 1C4, and 1C5 to read:-

.0y Disc ceramic 500 +100-20 Part No. 927831

Page 7

Change capacitors 1C14, 1C21, 1C22, 1C27, 1C28, 1C30, 1C31, 1C34, 1C38, and
1C40 to read:~

.Olp Disc ceramic 500 +100-20 Part No. 927831

Page 8

Change capacitors 1C45, 1C46, 1C47, 1C48, 1C54, 1C55, 1C56, 1C60, 1C64, 1C65,
1C70, 1C71, 1C72, and 1C73 to read:-

.0lp Disc ceramic 500 +100-20 Part No. 927831

Page 9

Change capacitors 1C76, 1C78, 1C79, 1C80, 1C81, 1C82, 1C83, 1C90, 1C91, 1C92,
1C93, 1C94, 1C95, 1C97, 1C98, 1C100, 1C101, 1C104, 1C107 and 1C110 to read:-

.Olu Disc ceramic 500 +100-20 Part No. 927831

Change No. 2 MA ,930pP
Issue 1 Cet. 1976



Page 10
Change capacitors 1C111, 1C112, 1C113, 1C114, 1C115, 1C116, 1C117, 1C119,
1C120, 1C123, 1C124, 1C128, 1C129, 1C130, 1C131, 1C142, 1C144 and 1C145
to read:-

0lp Disc ceramic 500 +100-20 Part No. 927831

Page 11
Change capacitors 1C146, 1C147, 1C148, 1C149 , and 1C152 to read:-

Olu Disc ceramic 500 +100-20 Part No. 927831

Change No. 2 : MAS930P
[ssue 1 Qct. 1976



ALTERNATIVE TRANSISTOR TYPES

This addendum is applicable to the following equipments:-

CA 531 MA 9241 MA 930P MA 936 TA 970 MA 9858 MA 990
MA 907 MA 92¢ MA 930V MA 937 TA 970H  MA 9868 MA 991

MA 923 MA 927 MA 930X MA 9378 TRA 971 MA 987 MA 4001
MA 924 MA 930 MA 933 MA 949 MA 978 MA 988

MA 9248 MA 930L MA 935 MA 969 MA 984 MA 9888

'E-line' (ZTX) Transistors may be used as a replacement for the original transistors listed below .
Orientation of transistors on printed circuit boards (PCB's) should be carefully noted as
illustrated below.

Original Transistor Replacement Transistor
Type Racal Part No . Type Racal Part No.
BC 182 917465 ; altemative ZTX 237 923171
SX 3711 215119
S
2N 5450 915133 alternative ZTX 3705 923170
*2N 5448 9215118 alternative ZTX 3703 923169

Configuration (as viewed from lead side of transistor).

c &8 £
E c

AMNOT7E - FLATS NOTE = FLATS
A LosE OPPOGED

IDEAT ON P B . LENT o P .

Original Transistor Mounting Method Replacement Transistor Mounting Method

*TR22 on the MA .924 Series and TR20 on the MA .930 Series, are 2N 5448. ZTX 3703 must

not be used in these positions.
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GENERAL
Frequency range:

Channels:

Interpolation:

Operating Modes:

Frequency Stability

Temperature range:

Power supply: Portable Operation:

Vehicle Operation:

Static Operation:
Antennas:

Antenna tuning:

TRA.931P

1.6 MHz to 29.999 MHz.

(1) 28 400 channels in 1 kHz steps, selected by
five in-line switches (manual)

(2) Eight preset channels within the range,
selected by separate channel switch.

Synchronized frequencies derived from TXCO,

locking time less than two seconds.

Interpolation between 1 kHz steps may be
selected by front panel SEARCH control .

- USB ) VOICE (A3J) or

LSB ) Keyed 1 kHz tone (A2))

( Voice (A3) or

AM ( Keyed 1 kHz tone (A2)

Better than + 2 p.p.m. over the operating o
temperature range with respect to that at 25 C.
Accuracy at 257C better thanz 1 p.p.m.
Operating: -10°C to +55°C

Storage:  ~40°C to +70°C

24 volt, 3.5 AH nickel-cadmium rechargeable
battery, Type MA.934,

12-30 volt D.C. Power Unit, Type MA,937.
100-125/200-250 volt, 45 to 60 Hz,

Power Unit, Type MA,949

2.4m (8 ft.) whip (for operation above 2 MHz),
long wire or dipole.

Single-control tuning of in-built ATU or

alternative wideband output for external automatic/
manual ATU.

Tech. Spec. (1)



Sealing: Transmitter-Receiver case sealed and fitted with
desiccator. Screw=-on battery container is fully
sealed.

Front Panel Controls & Facilities: (1) Five frequency selection switches (manual)

(2) Channel Switch for 8 preset channels or
manual .

(3) SEARCH (interpolation) control.

(4) MODE switch selecting:
AM
uUsB
LSB
TUNE

(5) POWER switch setting.
l/C ( Intercom)
HIGH power
LOW power
OFF

(6) Antenna tuning control (TUNE)
(7) AF Gain Control (AF GAIN)

(8) Meter indicating RF antenna current in
TUNE and transmit conditions, battery
voltage in receive condition. Coarse tune
indicating lamps are fitted in the meter.

(9) Whip Antenna socket (WHIP).

(10) Two 50 ohm sockets for dipole antenna.
(@) 1.6 -3 MHz
(b) 3 -30 MHz

(11) Two 50 ohm sockets for insertion of narrow
band selecting unit type MA . 4015.

(12) One 50 ohm socket for wideband output for
use with external ATU,

(13) One control socket for filter unit type
MA. 4015.

(14) Ground terminal.

(15) Two accessory sockets for handset, headset
or Morse Key or loudspeaker/amplifier/PSU
or battery charging unit (AUDIO 1 and 2).

TRA.931P Tech. Spec. (2)



Weight:

Dimensions (excluding battery):

Ancillaries:

TRANSMITTER

Power Output
Voice (SSB)

Key

Voice (AM)

Harmonic Emissions:

Spurious Emissions:

Carrier Suppression:

Unwanted Sideband Suppression:

Intermodul ation Distortion:

Power Consumption:

Overall AF Response:

TRA.931P

Basic TRA.931P unit only: 5kg (11 Ib).

Operational manpack with handset, whip
antenna, nickel cadmium battery and harness
assembly: 11 kg (24 1b).

Width: 366 mm (14.4 in).
Height: 116 mm (4.6 in).
Depth: 275 mm (10.8 in).

Full details of ancillaries will be found in
"RACAL HF SSB MANPACK ANCILLARIES"
brochure. A list is given in Appendix 1.

High Power Low Power

20 watts p.e.p. +1% dB

)
20 watts £1% dB § 7% dB
+14 dB reduction

5 watts carrier with ;

full modulation )

Note:  'Key' output refers to normal keyed
CW operation. The TRA.931P is not
suitable for use as a 'beacon' under
continuous key-down conditions.

No harmonic will exceed ~40 dB relative to
p.e.p. in 50 ohms load at dipole output.

Better than - 40 dB relative to p.e.p. in
50 ohms load.

Not worse than 40 dB relative to full p.e.p.
output.

Not worse than 40 dB relative to p.e.p. output
at 1 kHz.

Not worse than 25 dB relative to full p.e.p.
output.

2.0 amp for SSB average speech.

Not worse than -6 dB at 500 Hz and 2500 Hz.

Tech. Spec (3)



RECEIVER

Sensitivity (SSB): 10 mW AF output for 1 microvolt pd. RF input.

Signal/Noise ratio (SSB): Under the condition given for sensitivity, the
signal/noise ratio is 15 dB minimum,

Selectivity: SSB 6 dB bandwidth 2.0 kHz minimum
40 dB bandwidth 6.0 kHz maximum.

AM 6 dB bandwidth 8.0 kHz minimum
55 dB bandwidth 40.0 kHz maximum.

Image Rejection: Better than 60 dB.

IF Rejection: Better than 60 dB.

Spurious Response: All attenuated by at least 40 dB.

AF Output Power: 30 mW minimum with 100 microvolts p.d.
RF input.

AF Distortion: Better than 5% at 10 mW output level with

100 microvolts p.d. RF input.

Fixed AF Output: 50 mW with 50 ohms with 100 microvolts p.d.
RF input.

AGC: The AF output changes less than 6 dB for RF
input variations of 80 dB above 2 microvolts
p.d.

Power Consumption: 300 mA as a portable.

All the above performance figures are obtained when using a power supply of 24 volts.

TRA.931P Tech. Spec (4)



CHAPTER _1

INTRODUCTION

1. The 'Syncal' Type TRA.931P transmitter/receiver (transceiver) provides transmission
and reception facilities in the frequency range of 1.6 to 29.999 MHz. Any one of

eight predetermined channels may be selected by a single front panel control. Under normal

control, 28 400 channels are available and a SEARCH control provides continuously variable

cover in the 1 kHz channel spacing. The transmitter provides a high power output of nominally

20 watts, or a low power output of approximately 5 watts; the selection of high or low power

is made at a front panel mounted switch.

2, The transceiver provides single sideband (upper and lower) and double sideband
(a.m.) telephony or telegraphy operation. In addition inter~communication
facilities between two sets of audio equipment are provided.

3. The casing is of high impact plastic (allowing the equipment to withstand severe
handling) and the front panel is a metal plate. The transceiver is fully waterproofed,

allowing it to be totally immersed without damage. A desiccator is fitted to the front panel,

and can be changed without dismantling the equipment. The element of the desiccator can

be re-activated by means of a hot-air blower after removal from the set.

4. Sockets are fitted to the front panel to allow the connection of ancillary equipment
and antennas. A wide range of ancillary equipment is available, as listed in

Appendix No. 1.

5. The transceiver power supply is provided by a 24V nickel-cadmium battery which is
fitted to the main case. The battery can be re-charged in situ, via a front panel

socket, or can be changed without disturbing the waterproof sealing of the main case. For

vehicle installation a 12/24V DC power unit type MA.937 is available, whilst for static

operation the TRA.931P may be powered by a 100-125V/200-250V AC power unit type

MA .949.

6. The total weight of the complete transceiver, including the haversack, battery,
whip antenna and handset, is approximately 11 kg. (24 1b).

COMPOSITION OF 'SYNCAL 30' MANPACK TYPE TRA.931P

7. A 'Syncal 30' Transceiver Type TRA.931P consists of three main units in addition to
the battery. The three units are the Transceiver Unit Type MA,930P, the Synthesizer

Type MA.925 and the Pre-Programmed Frequency Memory. Part 1 of this manual gives

information on the complete TRA.931P, Part 2 covers the Transceiver Unit, Part 3 covers the

1-1
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Synthesizer and Part 4 the Pre-Programmed Frequency Memory Board.

Transceiver Unit MA , 930P

8. This unit includes the control panel on which is mounted all the operating controls

and external connector points, (see fig.1). These latter points include one whip
antenna socket, two dipole sockets used to cover the frequency range in two steps of 1.6 to
3 MHz and 3 to 30 MHz, a W/B socket for connection to either a remote ATU or r.f.
amplifier, and a pair of coaxial sockets together with a multi-way connector for use with
the externally connected filter unit type MA,4015.

9. The two AUDIO sockets on the front panel have pins A to F connected in parallel

permitting the connection of various combinations of handset, headset etc. Examples
of these may be a loudspecker amplifier and a handset, a handset (used by a second operator)
and a headset (used by first operator for monitoring), or a headset and a morse key. The
sockets are also used to connect the various combined loudspeaker amplifiers and power units
or battery charging unit to the manpack. Diode isolating circuits are fitted which allow the
battery to be charged when the manpack is switched off, but prevent power being fed to
ancillary equipment. On the AUDIO 1 socket, the seventh pin (G) provides an initiate tune
when a remote ATU is used. On the AUDIO 2 socket the seventh pin (G) provides an audio
output at a fixed level for use with either the MA.987 Audio Amplifier Unit or a vehicle
harness system,

10. The majority of transmitter/receiver circuit components are contained on printed

circuit boards which allow access to all components. Screening of the circuit
against unwanted external pick-up is provided by screening covers fitted to the chassis
assembly .

Battery

11. The 3.5 ampere-hour nickel-cadmium re-chargeable battery is attached to the base
of the manpack by two retaining screws. The contact arrangement between the
battery and the main unit is so designed that incorrect connection is impossible (fig. 4).

12, Metering of the battery voltage is carried out at the control panel meter. When the

manpack is in the receive condition the meter is connected across the battery. A
reading of less than half scale deflection indicates that the battery needs recharging.

Synthesizer MA, 925

13. The synthesizer consists of a single printed circuit board housed in a screened
compartment. [t contains a main oscillator which covers the frequency range 37.0

to 65.4 MHz; the front panel MHz (X10) control selects one of three voltage controlled

oscillators which, at a frequency determined by a programmed divider (set either by the

frequency switches or by the pre-programmed channelizer) is phase locked to a precision crystal

oscillator. The synthesizer also generates 34 MHz and 1.4 MHz signals which are applied

to the transceiver unit,

TRA.931P Part 1



Pre-Programmed Frequency Memory Board

14, This consists of a single printed circuit board which is mounted in the synthesizer

screened compartment. |t contains a memory which is programmed using the MA. 4008
Encoder Unit. An internal ni-cad cell prevents loss of memory when the TRA,931P is
disconnected from the power supply.

PRINCIPLES OF OPERATION

NOTE: Block diagrams of the overall unit are given in figs. 1 and 2.

15, Microphone inputs are fed to the AF amplifier and then to a

limiter stage. The AF input modulates a 1.4 MHz
signal and the resultant IF signal is amplified and fed to one of two filters, USB or LSB, or
via an AM circuit, dependent upon the mede selected. The filtered signal is then mixed
with a 34 MHz frequency, fed through the AM band-pass filter, mixed with a 37 MHz to
65.4 MHz input and amplified in the driver and p.a. stages prior to being fed to relay
contacts. Normally the relay contacts will route the output via the internal ATU to the
antenna sockets. When either an external RF amplifier or a remote ATU is used, the relays
route the output to the WB socket. Where the MA.4015 filter unit is connected, the
relays route the 100 mW drive to the PA board via the MA.4015 and the 100 mW input and
output sockets.

16. The power output of the transmitter can be HIGH or LOW, dependent upon the

setting of the POWER switch, except when an RF amplifier is used, or a remote ATU
is in the tuning condition which automatically sets the transmitter to low power via the
power switching circuit on the low level switching board.

17. Received RF signals are fed via relay contacts to the ATU and then via a protection
circuit and a low pass filter, to the split ring mixer, where the signals are mixed with

the output of the channel oscillator to produce the first IF of 35.4 MHz. The signal is fed

via the AM filter and the first IF amplifier, to a further mixer stage, where it is mixed with

a 34 MHz signal to produce the second IF, centred on 1.4 MHz. Dependent upon mode

selected, the second IF is then fed via the appropriate filter to the second IF amplifier, then

to the detector to provide an AF output.

18. An AGC circuit, operating upon the IF stages, is provided. This circuit maintains
a sensibly canstant AF output level for wide variations of RF input level .

OPERATIONAL SYSTEMS

19. The TRA.931P can be used as a self-contained transmitter/receiver, or with
additional units to provide an increased power output or selectivity. The diagrams
shown in fig.13 give RF routing paths in various configuration. These diagrams should be read

in conjunction with Fig.2 of Part 2.

TRA.931P Part 1



TRA.931P 5W or 20W Station (Fig. 13(a) and (b))

20. During reception the RF from the antenna and internal ATU is routed directly to the
receiver via the relays as shown. During transmission relay RLE connects the
transmitter info circuit and relays 2RLA and RLA connect the power amplifier (PA) into circuit.

TRA.931P and BCC. 545 5W or 20W Station (Fig. 13(c) and (d))

21. This station uses an external ATU connected to the W/B (wideband socket). The

impedance of the ATU is detected and used to energize relay ATU-RLA via a
detector circuit. The energized relay disconnects the internal ATU and brings into circuit
the W/B socket and external ATU. The remainder of the connections are as described in
para. 20.

TRA.931P, MA 4015 and BCC.545 5W or 20W Station (Fig. 13(e) and (f) )

22, In this configuration the W/B output is connected as described in para. 21. In

addition, comparators connected to the 100 mW 1/P and 100 mW O/P sockets
detect the impedance of the MA.4015 filter and route the RF into, and out of, the filter,
via relays RLB and RLD. Relay RLC earths an unwanted line.

TRA.931P, TA.4044 and BCC.540 100W Station (Fig. 13(g) and (h) )

23. The 100W Amplifier TA.4044 is connected to the 100 mW O/P socket, causing
relays RLC and RLD to be energized. Relay RLD connects RF to the TA.4044, relay
RLC earths an unwanted line.

24, During reception the input from the ATU is fed directly through the TA.4044;
during transmission the RF is amplified to 100W. A filter unit can be used with this
configuration, and is connected to the TA,4044 (not shown).

ATU Tuning (Gig. 13(j) )

25. During tuning of an ATU the 100 mW output from the TRA.931P is returned to the
TRA.931P and fed via its PA stage to provide a 5W output. The output is limited
at SW by a OV signal fed via the AUDIO 1 socket pin G (see fig. 2 part 2).

PRINTED CIRCUIT BOARD PREFIXES

26. To assist in component identification the printed circuit boards are given prefix
numbers. The full identification of resistor R1 on the ATU Relay Board is,
therefore, 4R1.

TRA.931P Part 1



List of Prefixes

Transceiver Board and associated Front Panel Components Prefix 1
PA Board and associated Front Panel Components Prefix 2
Transceiver Relay Board Prefix 3
ATU Relay Board Prefix 4
Decoupling Board Prefix 5
Pre-Programmed Frequency Memory Board Prefix 6
Synthesizer Board No Prefix No.
1-5

TRA.931P Part 1



CHAPTER 2

1. Unpack the equipment from the transit case and remove the transmitter/receiver
from its haversack (if used).

2, Unscrew the two retaining screws and remove the battery .
3. Carefully inspect the equipment for any transit damage.
4, Check that the 7 amp fuse fitted to the battery is serviceable, and that a spare fuse

is fitted. Refit the battery and screw the retaining screws firmly home, to ensure
a waterproof seal between the battery and the main case.

NOTE: Do not overtighten screws.

3. Replace the transceiver in its haversack (if used) and tighten the haversack frame
retaining straps.

6. Set the MODE switch on the control panel to USB, LSB or AM position, set the

POWER switch to HIGH or LOW position and read the level indicated. A fully
charged battery is indicated by a reading of three-quarters scale deflection. Switch off
ihe manpack.

7. The desiccator fitted to the equipment has been used for initial drying of the
unit and should be replaced by the new desiccator in the bag attached to the unit
before putting into service.

2-1
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CHAPTER _3

CONTROLS AND CONNECTORS

1. The controls and connectors fitted to the front panel of the transceiver are listed
below:

(M)

(8)

TRA.931P

CHANNEL Switch

Frequency Selection Switches

SEARCH control
MODE Switch

POWER Switch

AF GAIN

TUNE

METER

A nine-position switch for selection of
pre-programmed channels 1 to 8. The
M(manual) position is selected when it is
required to set the frequency on the

five frequency switches.

The five switches are used to select the
required frequency (manual control).

Allows interpolation within 1 kHz steps.

The four position rotary switch is used
to select the mode of operation of the

equipment. The positions of the switch
are AM, LSB, USB and TUNE.

The four positions of the switch are OFF,
LOW power, HIGH power and |/C. The
I/C position provides an intercom
facility.

This potentiometer controls the receiver
AF gain and sidetone level.,

This control tunes the antenna, except
when remote ATU and/or RF amplifier are
used.

The meter indicates the battery voltage
when the transceiver is in the receive
condition, and the antenna current when
TUNE or the transmit condition is selected,
except when remote ATU and/or RF
amplifier are used. The meter incorporates
coarse tune indicating lamps.

3-1
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(9) AUDIO 1 SOCKET This socket has pins A to F connected in
parallel with pins A to F on the AUDIO
2 socket and allows ancillary equipment
(such as headset, morse key, external
power supply or battery charging
equipment etc.) to be connected to the
manpack. Pin G provides initiate tune
when a remote ATU is used with the
equipment.

(10) AUDIO 2 SOCKET This socket provides the same facilities
as the AUDIO 1 socket except that pin
G has a fixed audio output for use with
either the MA,987 or a vehicle

harness.

(11) WHIP SOCKET This socket allows a whip antenna to be
connected to the transceiver.

(12) 1.6-3 MHz and 3-30 MHz These sockets allow an antenna (other than

50Q SOCKETS a whip) to be connected to the transceiver.

(13) W/B SOCKET This socket provides a connection to
either a remote ATU or an RF amplifier.

(14) 100 mW 1/P and O/P Sockets For connection to and from the MA.4015
filter unit.

(15) MA . 4015 control socket A ten way socket for connection to the
MA 4015 filter unit.

(16) GROUND TERMINAL This terminal allows a ground connection

to be made to the manpack.

ANCILLARY EQUIPMENT OF OTHER MANUFACTURERS

2. Care should be exercised when using equipment made by other manufacturers. As

an example, certain morse keys which look identical to Racal products have
different pin connections. These keys will not normally cause damage to the manpack, but
will prevent telegraphy working taking place.

ANTENNAS

3. The transceiver can be operated with the standard whip antenna. This antenna is

generally satisfactory for distances up to 25 km (15 miles). Where greater distances
are required the 3-30 MHz dipole antenna should be used, and should be erected as close to
the vertical as conditions allow. Where the height of the support is limited the 3-30 MHz end
fed antenna or the dipole used as a slant wire antenna may be used, giving slightly reduced
performance. For considerably greater distances the dipole should be erected horizontally
between two supports or as an inverted V when only one support is available.
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4, The methods of erection and connection of the various antennas are shown in figs. 5
to 10. The length of the antennas must be adjusted to suit the frequency of operation,

so that the best send and receive conditions are obtained. The required lengths for various

frequencies are obtained from Table 1 (following para. 13) for dipole, slant-wire and end-

fed antennas.

5. When a horizontal dipole antenna isobeing used, it should be erected, if possible, so
that the line of the antenna is at 90" to the direction of the distant station. With the
slant-wire or end-fed antenna, the direction is not important .

NOTE: Operation at 3rd and 5th harmonics of the antennas may be used with, in some
cases better performance. For instance an antenna adjusted for operation at

9 MHz may be used at 15 MHz and 25 MHz without further adjustment.

CONNECTION OF ANTENNAS

6. Reference should be made to para. 3 for the appropriate selection of antenna.

Whip Antenna

7. The whip antenna is generally satisfactory for distances up to 25 km (15 miles).
(1) Select a location that is as high and clear as possible,

(2) Assemble the sectional whip antenna and fit the thick end into the socket of
the flexible plug=in antenna mount (or shock absorbing antenna mount) as
shown in fig. 5.

NOTE: The antenna is most easily assembled by laying it along the ground
in a straight line. Holding the thinnest section, draw the centre
wire tight until all the sections become interlocked.

(3) Fit the plug of the flexible plug-in antenna mount (or shock absorbing mount)
into the whip socket on the manpack. The antenna should be placed in a
vertical position if conditions allow.

(4) If a frequency below 25 MHz is to be used the full length (2.4m (8 ft) ) of the
whip should be erected. If a frequency above 25 MHz is to be used the antenna

should be reduced to 1.8m (6 ft) by folding the top two sections as shown in
fig. 5.

(5) If operation is semi-static, drive the spike into the ground and connect its
lead to the ground terminal on the manpack.

Vertical Dipole Antenna

8. This antenna should be used where the range of the whip antenna is not sufficient.

(1) Unwind the support lines and enough antenna wire from each reel to equal the
length indicated in Table 1 (following para. 13) for the frequ ency in use.
Connect the ends to the dipole adaptor terminals as shown in fig. 6.
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NOTE: Markings on the antenna wire are provided to simplify this
operation.

(2) Moake a small loop in the antenna wire at the measured point. Insert it into the
slot to secure the wire, as shown in fig. 11. Repeat for the other half of the
antenna.

(3) Connect the plug on the antenna feeder to the socket of the dipole adaptor
and fasten the 'D' shackle to the anchor ring.

(4) Erect the antenna with the wires as close as possible to the vertical position
as conditions allow.

(5) Ensure that the antenna feeder is well separated from the antenna wire and,
ideally, should be positioned at right angles to the wire.

(6) Drive the spike into the ground and connect its lead to the ground terminal of
the transceiver.

End-Fed Antenna

9. This antenna should be used where the support is not high enough to erect a
vertical dipole antenna.

(1) Unwind the support line and enough antenna wire from the reel to equal the
length indicated in Table 1 (following para. 13) for the frequency in use.

NOTE: Markings on the antenna wire are provided to simplify this operation.

(2) Make a smoll loop in the antenna wire at the measured point. Insert it into
the exposed slot to secure the wire as shown in fig. 11.

(3) Connect the free end of the antenna to the terminal of the BNC adaptor and
plug it into the appropriate 50Qsocket of the transceiver as shown in fig. 7.

(4) Erect the antenna with the wire as close to the vertical position as conditions
allow,

NOTE: Where the antenna length erected is considerably shorter than
recommended, connect the free end of the antenna to the terminal
of the whip adaptor and plug it into the WHIP socket of the transceiver.

(5) Drive the spike into the ground and connect its lead to the ground terminal
on the transceiver.

NOTE: If the end-fed antenna is not available, one of the reels from the
dipole antenna may be used.

Dipole used as a Slant-Wire Antenna

10. (1) This antenna gives similar performance to the end-fed antenna and is used when
a BNC adaptor is not available.
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(2) Unwind the support line and antenna wire completely from one reel and connect
the free end to the terminal on the dipole antenna adaptor marked with an
earth sign (see fig. 8).

(3) Unwind the support line and enough antenna wire from the other reel to equal
the length indicoted in Table 1 (following para. 13) for the frequency in use.
Connect the free end to the adaptor terminal marked with an antenna sign.

NOTE: Markings on the antenna wire are provided to simplify this operation.

(4) Make a small loop in the antenna wire at the measured point. Insert it into the
exposedslot to secure the wire, as shown in fig. 11.

(5) Connect the plug on the antenna feeder to the socket on the dipole adaptor
and fasted the 'D' shackle to the anchor ring.

(6) Connect the plug at the other end of the feeder to the appropriate 50Qsocket
on the transceiver. ‘

(7) Erect the antenna with the measured wire as close to the vertical position as
conditions allow. Extend the fully unwound wire beneath the antenna taking
care fo ensure that the measured wire and terminal of the dipole adaptor do not
rest on the ground.

(8) Drive the spike into the ground and connect its lead to the ground terminal on
the transceiver.

Horizontal and Inverted V Dipole Antennas

11. These antennas should be used where considerable greater ranges than those given
by the whip are required.

12. The procedure for erecting an antenna is similar to the Vertical Dipole Antenna
(para. 8) except that the antenna should be erected with the wire as close as

possible to the horizontal position where two supports are available, or as an inverted V where

only one support is available (see figs. 9 and 10).

13. If possible this antenna shoulid be orientated so that the direction of reception and
transmission are along a line at right angles to the line of the antenna.
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TABLE 1
ANTENNA LENGTH
FOR DIPOLE (EACH HALF), SLANT WIRE AND END FED ANTENNAS

FREQUENCY LENGTH
MHz m ft
2.0 ... ... ... ... 23.5 77 (fully extended)
2.5 ... ... ... ... 23.5 77 (fully extended)
3.0 ... ... ... ... 22.3 73
N £ 62
4.0 ... ... ... ... 16.5 54
4.5 ... ... ... ... 14.5 47.5
5.0 ... ... ... ... 13 42.5
3.5 weh wer ee ... 1106 38
6.0 ... ... ... ... 10.7 35
6.5 ... 9.8 32
7.0 ... 9 29.5
7.5 ... 8.3 27
8.0 ... 7.6 25
2.0 ... 6.7 22
10.0 ... 6.1 20
12,0 ... 5 16.5
14.0 ... 4 14
16.0 ... 3.7 12
18.0 ... 3 10
22,0 ... 2.4 8
26.0 ... 2 6.5
30.0 ... 1.5 5

Lengths are given from centre of adaptor to edge of reel nearest to adaptor. Where the
frequency in use is not quoted in the table, adjust the antenna to that frequency which is
nearest to the one required.
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VEHICLE OPERATION

NOTE: The interconnection diagram for a typical HF high power vehicle installation is
given in fig. 12,

Whip Antennas

14, A 2.4m (8 ft) whip antenna mounted on a vehicle can give similar range to the
standard whip antenna mounted directly in the whip socket. A longer whip antenna

gives increased range but it is not advisable to use a length greater than 8.2m (27 ft) over

the frequency range 1.6 to 8 MHz, 4.9m (16 ft) over the range 1.6 to 16 MHz or 2.4m

(8 ft) over the range 2.0 to 27 MHz.

(1) Mount the whip antenna on the antenna base insulator.

(2) Using high insulation cable with copper conductor, connect the antenna base
to the transceiver. The length of this cable should be as short as possible and

must not exceed 0.6m (2 ft). |t should be mounted clear of metal surfaces.
Connect the free end of the cable to the terminal of the whip adaptor and
plug it into the WHIP socket of the transceiver.

(3) Connect a short length of heavy duty cable between a suitable earthing point
on the vehicle and the ground terminal on the transceiver.

NOTE: Where a tuning point cannot be obtained, connect the free end of
the cable to the terminal of the BNC adaptor and plug it into the
appropriate 50 ohm socket of the transceiver.

Remote ATU

15. When a remote ATU, such as the BCC 540 automatic ATU is used, make the

following connections:-

(1) Connect the MA .4104A ATU Control Box RADIO socket to the transceiver.
AUDIO 1 socket.

(2) Connect the W/B socket on the transceiver to the ATU.
RF Amplifier

16. The RF amplifier type TA.940B or TA .4040 may be connected as follows:~
(1) Connect the transceiver AUDIO 1 to an AUDIO socket on the RF amplifier.

(2) Connect the transceiver W/B socket to the RF input on the RF amplifier.

Use with Filter Unit Type MA.4015

17. In dual radio installations, to reduce mutual interference, an MA 4015 should
be fitted to each transceiver as follows: -

(1) Connect the MA .4015 input to the 100 mW O/P socket.
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(2) Connect the MA. 4015 output to the 100 mW |/P socket.

(3) Inter-connect the transceiver 10-way 4015 socket and the MA. 4015
TRANSCEIVER socket.

If however, a TA.4044B RF amplifier is in use:

(1) Connect the MA.4015 input to the AUTO FU OUT socket.

(2) Connect the MA.4015 output to the AUTO FU IN socket.

(3) Connect the MA . 4015 TRANSCEIVER connector to the transceiver SU connector.
(4) Connect the TRA.931P 100 mW OUT to the 100 mW [N on the TA.4044,

(5) Connect the TRA.931P 100 mW IN to the 100 mW OUT on the TA.4044,

BATTERY CHECK

18. Before using the transceiver it is advisable to check the state of charge of the

battery. This is carried out simply by setting the POWER switch to the LOW or
HIGH position and checking that the meter reads half scale deflection, or greater. Do not
depress key or p.t.t. switch for this check.

Battery Changing

19. (1) Remove the transceiver from the harness (if used).

(2) Unscrew the two retaining screws holding the battery to the base of the
transceiver and detach the battery.

(3) To refit the battery to the main case, engage and tighten the two retaining
screws.

(4) Replace the transceiver in the harness (if used).

Battery Charging

CAUTION:  The nickel-cadmium battery MA.934 must only be recharged with a suitable
unit e.g. Racal Universal Battery Charger Type MA.945. The type of charging
unit normally used with lead-acid type batteries can cause extensive damage
to nickel -cadmium batteries.

20. The nickel-cadmium battery may be charged without being detached from the

transceiver. If the battery is completely discharged, a charging time of 14 hours is
needed. For a partially discharged battery, a charge time of 12 hours will ensure complete
serviceability.

21. The Universal Battery Charger MA .945 can operate from any of the following
power supplies:-

(a) 12 -15volts d.c.
(b) 24 - 30 volts d.c.
(¢) 100 - 125 volts a.c.
(d) 200 - 250 volts a.c.

3-8
TRA.231P Part 1



22. Two selection switches are mounted on the front panel of the battery charger. It

is important that these switches are correctly set for the power supply available,
and for 24V output. Failure to do this may result in extensive damage to the charging unit
or the battery.

23. The charging output from the unit is available on a flexible connector permanently
attached to the front of the unit and terminated in a é-in plug. The procedure for
using the battery charger is as follows:-

(1) Ensure that the power switch is set fo the OFF position.

(2) Set the SUPPLY VOLTAGE switch to the position suitable for the power
supply to be used.

(3) Ensure that the BATTERY VOLTAGE switch is set to 24V,

(4) |f the battery is to be charged whilst attached to the transceiver, connect the
battery charger output connector to either of the two AUDIO sockets on the
front panel of the transceiver.

(5) If the battery is to be charged when detached from the transceiver use the
adaptor cable. Connect the socket of this cable to the plug of the charging
cable, the positive (red) plug to the positive (red) terminal on the battery and
the negative (black) plug to the negative (black) terminal.

(6) Select either the 12/24V D.C., or the 100-250V A.C. supply cable assembly
as determined by the supply in use.

(7) Plug the selected cable assembly into the SUPPLY VOLTAGE plug on the
front panel of the battery charger.

(8) Connect the other end of the selected cable assembly to the supply to be used.
Where the A.C. mains supply is being used ensure that the supply is switched
off. Details of both A.C. mains and D.C. battery supply connections are

as follows:=-

INPUT SUPPLY CABLE A.C. MAINS SUPPLY
Brown wire to Line (L)
Blue wire to Neutral (N)

Yellow/Green wire to Earth (E)

INPUT SUPPLY CABLE D.C. SUPPLY
Red wire to Positive terminal
Black wire to Negative terminal

(9) With the input supply connected, set the battery charger power switch to
ON. If the A.C. mains supply is being used, switch the supply to ON.
Observe that the indicator lamp (CHARGE IND) on the charging unit is
illuminated.
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OPERATION

Connection of Audio Equipment

24, Connect the required audio equipment to either of the two AUDIO sockets on the
transceiver (see fig. 1). For Telegraphy Operation both the morse key and headset

are used, if only one AUDIO socket is available, a 'Y' Audio Adaptor is inserted into this

socket and the morse key and headset are connected to the two free ends of the adapfor.

The audio equipment available is listed below.

(b)
(c)
(d)
(e)
(f)
(9)

Tuning

25. (1

(3)

Telephone handset.

Headset and boom microphone.

Single earpiece headset.

Noise excluding headset.

Morse key.

Loudspeaker/amplifier (see para. 29).
Universal Battery Charger (see para. 20).

Set the CHANNEL switch to the required channel number (1 and 8).
Alternatively, set the CHANNEL switch to M(manual)and set the five
frequency selection controls to the required positions. Set the SEARCH
control to the OFF position.

Set the POWER switch to HIGH position.
Set the MODE selector switch to the TUNE position.

Except when a remote ATU or RF amplifier is used, rotate the TUNE control
in the direction indicated by the illuminated red lamp in the meter.

When the lamp extinguishes continue adjusting the TUNE control to achieve
greatest meter deflection.

If immediate transmission or reception is not required set the POWER switch
to OFF.

Voice Operation

26. (1

TRA .931P

Set the mode selector switch to the required mode of operation i.e. USB, LSB
orAM.

Set the POWER switch to HIGH or LOW as required.

To transmit, press the switch in the telephon handset (or the switch on the
headset and boom microphone junction box) and speak into the microphone.

During reception adjust the audio level using the AF GAIN control, and
adjust the SEARCH control for optimum clarity if necessary.
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Telegraphy Operation

27. (1) Set the mode selector switch to the USB, LSB or AM position as required.
(2) Set the POWER switch to HIGH or LOW as required.

(3) To transmit, operate the morse key. A delay of approximately half a second
will occur between the releasing of the morse key and the changeover to the
receive condition.

(4) During reception adjust the audio level using the AF GAIN control, and
adjust the pitch of the tone (if necessary ) using the SEARCH control .

Intercom. Operation

28. Intercom. operation is carried out as follows:-
(1) Connect audio gear to the two audio sockets (see para. 24).
(2) Set the POWER switch to |/C position.
(3) Press the switch in the telephone handset (or the switch on the headset and

boom microphone junction box) and speak into the microphone.

Loudspeaker/Amplifier Operation

29. If the Loudspeaker/Amplifier Unit Type MA 988 is to be used with the transceiver
it is merely necessary to connect the plug of the loudspeaker/amplifier unit to

either of the AUDIO sockets. The level of output of the unit is then adjusted by using the

AF GAIN control of the transceiver. The loudspeaker/amplifier has a maximum output of

0.5 watts.

Fixed Level Audio Qutput

30 A fixed level audio output is provided on pin G of AUDIO 2 socket and cah be
used with either the MA [987 or a vehicle harness system.

Initiate Tune

31. When the MA .4104 ATU Control Unit has set an automatic ATU to the tune
condition, it applies an earth to the key line and also inhibits high power
operation.

Channel Frequency Programming

32. (1) Connect the MA 4008 Encoder Unit to one of the AUDIO sockets.
(2) Set the CHANNEL switch and the required channel number.
(3) Set the five frequency selection switches to display the required frequency.
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(4)  Depress and release the push button on the MA.4008. The indicator lamp
on the MA . 4008 illuminates briefly when the programming has been
completed.

(5)  Repeat steps (2) to (4) for remaining channels.

(6)  Disconnect the MA.4008.

MEMORY POWER SUPPLY

33. The pre-programmed frequency memory is maintained by an internal battery
whose condition is indicated by the central red lamp on the meter. This lamp
illuminates when a pre-programmed frequency is selected at the channel switch.

When the lamp flashes it indicates that the internal battery voltage has dropped
below a safe level. The following action should then be taken: -

(1) Connect a serviceable battery to the rear of the transmitter/receiver and
allow the internal battery to be charged for at least 5 minutes.

(2)  Re-programme all eight channels (or as many as are in use) as given in
para.32.

MAIN BATTERY REMOVAL

34. The internal battery (para.33) draws current from the main battery MA.934 to

maintain its charged condition. If the transceiver is to be out of service for a
long period (say longer than three days) the MA,934 battery should be removed from the
transceiver to prevent undue discharging.
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INTRODUCTION

1.

TEST EQUIPMENT

CHAPTER 4

This chapter lists test equipment which is suitable for all maintenance and
alignment procedures carried out on the transceiver.

2.

TRA.931P

(1)
(2)

(6)

(7)

(8)

(9)

(10)

()
(12)

Test Set (including power supply). The Racal Type CA.531 is suitable.

RF Electronic Multimeter having an RF range up to 100 MHz. The
Racal type CT569 is suitable.

Digital Multimeter. Frequency range 20 Hz to 100 kHz, sensitivity 1 mV
FSD. The Fluke type 8000A is suitable.

Audio Power Output Meter, having a range of 10 Hz to 100 kHz at an
input impedance of 300Q and range of 1 mW to 10 mW. The Dymar
Type 1585 is suitable.

RF Signal Generator having a range of 1 to 72 MHz at 5002 output
impedance which can be modulated up to 30% at 1000 Hz. The Marconi
Type TF144H is suitable.

AF Two Tone Signal Generator, having outputs of 20 Hz to 100 kHz at
600Q impedance, with an output level of 0.1 mV to 1V. The Dymar
Type 1745 is suitable.

Digital Frequency Counter having a range of 1 MHz up to 30 MHz at
50 mV r.m.s. input. The Racal Type 9822 is suitable.

Oscilloscope having a frequency range of d.c. to 100 MHz and a sensitivity
of 10 mV/cm. The Tektronix Type 465 is suitable.

RF Power Meter covering the range of 1 to 30 MHz at 50Q input impedance
and capable of dissipating 25W. The Marconi Type TF2512 is suvitable.

Multimeter, General Purpose. The Avometer Model 8 is suitable.
Decade resistance box up to 99999 ohms.

Channel Encoder Unit Racal Type MA.4008.



(13)

(14)

(15)

(16)
(17)
(18)

(19)

6 pin to 7 pin Adaptors (two) with pin G brought out to a terminal
(Local Manufacturer).

50 ohm Fixed Attenuator (10 or 20 dB) (Example: Marconi TM 5573)..

Audio Load: Resistor Tk ohm 1/3 watt
Capacitor 4.7 uF 6 volt

RF Co-axial 50 ohm terminations (BNC) (2 off).
BNC T junctions 50 ohms (2 off).
100 nF/100 volts Blocking Capacitor with BNC-50 ohms plugs.

Voltage shunt (zener diode or equivalent) 2.7 - 3.0 volts.

Use of Test Set CA. 531

3. The Test Set CA.531 simplifies maintenance operations. |t consists of the
following circuits.

(1)

A power supply with overload protection, allowing a manpack to be driven
from 100 to 125V or 200 to 250V 45 to 60 Hz mains, without risk of
damage due to internal short circuits etc.

(2) A 50Q dummy load incorporating a wattmeter, allowing easy movements
of output power.
(3) Connecting points for AF inputs and outputs and a frequency counter or
oscilloscope.
(4) Transmit/Receive and Kay switching.
(5) DC current meter.
4, The procedures in this handbook are written on the assumption that a test set is

available. If a test set is not available it will be necessary to use a seven pole
plug connected to an audio socket 1SKTI or ISKT2, to provide power supplies, audio inputs
and outputs, keying signals and p.t.t. signals. A metered dummy load will be required to
measure output powers.

TRA.931P
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CHAPTER 5

INTRODUCTION

1. This chapter gives an overall functional test procedure which may be used to check
the operation of the transmitter/receiver. Further test procedures for the main
sub-units are given in Parts 2, 3 and 4.

OPERATION OF CONTROLS

2. Check all controls for smooth action. Check that the synthesizer frequency digits
are displayed centrally in their viewing windows.

TRANSMITTER OVERALL TEST

3. (1) Set Power switch to OFF.

(2) Connect the output leads from CA. 531 Test Set to the AUDIO sockets on
the TRA.931P. Set the Transmit/Receive Switch to TRANS and the Test
Set Power switch to ON.

(3) Connect the 600 ohms output of an AF Signal Generator (set to 1 kHz and
2.0 mV) across the MOD and EARTH terminals of the CA.531.

(4) Connect a 50 ohm RF power meter and an oscilloscope to the 1.6 - 3 MHz
socket.

(5) Set the Power switch of TRA.931P to High. Using MA.4008 programme
the following channel frequencies: Channel 1 - 1.600 MHz;
Channel 2 - 3.000 MHz; Channel 3 - 29.999 MHz.

(6) Set the Channel Switch to CH1 (1.600 MHz) and the MODE switch to
TUNE. Adjust the Tune control for maximum output on the RF power meter.

(7) The RF power meter reading should be between 17.5W and 18.5W.
If necessary, readjust 1R142 to give 18W output.

(8) Connect 100 mW input and output sockets together via a pi network
consisting of 100 nF blocking capacitor in series, and shunt resistors of

3k2 £2% each.

(9) Check that RF power meter indicates between 17W and 21W.
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(12)

(13)

(14)

NOTE:

(19)

(20)

(21)

Remove link between 100 mW input and output sockets.

Set MODE switch to LSB. Disconnect the Audio lead of CA.531 and
temporarily short circuit pins C and D of the TRA,931P audio socket,
Check that the voltage indicated on the oscilloscope is not greater than
250 mV peak-to-peak. |f necessary, adjust 1R163 and 1C126.

Set MODE switch to USB. Check that the voltage indicated on the
oscilloscope is not greater than 250 mV peak-to-peak.

Re-connect the audio lead of the CA.531 to TRA.931P.
Check that the RF Power Meter reading is not less than 17W (see next
sub-para.).

Set the MODE switch to LSB and check that the RF power meter reading is
not less than 17W. Reset the MODE switch to USB.

If the RF power readings during this check and that given in
sub-para. (13) are outside limits proceed as follows.

Set 1R142 fully clockwise, set MODE switch to USB. Adjust
1R146 to give an RF power meter reading of 21W. Set MODE
switch to TUNE and adjust 1R142 for an RF power meter reading
of 18W. Set MODE switch to USB and repeat procedure given
in sub-paros. (13) and (14).

Increase the output of the AF Signal Generator to 6 mV.
Check that the RF power meter indication increases by not more than 1.5W.

Set MODE switch to AM and increase the AF Signal Generator output to
60 mV e.m.f.

Check that the troughs of the waveform displayed on the oscilloscope do
not meet. If necessary, increase the sensitivity and timebase speed of the
oscilloscope to enable the point of over-modulation (troughs meeting) to be
easily determined. Adijust 1R162 so that this point of over-modulation is
not quite obtained.

Connect an RF Electronic Voltmeter to the 3-30 MHz sockets. Set the AF
Signal Generator to two-tone output, 1.1 kHz and 1.8 kHz, each at a
level of 3mV e.m.f. Set MODE switch of TRA.931P to LSB.

Check that the two-tone waveform displayed on the oscilloscope is
undistorted.

Check the voltmeter reading is at least 27V.
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(22)

(23)

(24)

(25)

(26)

(27)

(28)
(29)
(30)

(31)

Set MODE switch to TUNE and rotate the TUNE control through the tuning
point firstly clockwise and then anti-clockwise and check that both LED's
are operating correctly.

Check that maximum deflection of meter on manpack corresponds to the
optimum settings of the TUNE control .

Adjust the TUNE control for maximum power output. Set the MODE switch
to USB and remove the signal lead from the audio socket.

Set the Channel Switch to CH2.

The following test is best carried out using a 'single-trace-capability’
oscilloscope.

Connect the wideband output of the PA board (pin 18) to the Y input
(normal signal input) of the oscilloscope. Set the oscilloscope to 50 volts/
cm Y-deflection amplitude, 10 ms/cm X-deflection amplitude, single-
trace operation internally synchronised.

Switch the MODE switch to TUNE to produce a single-trace display. It
will be necessary to continually switch from USB to TUNE to reproduce the
single~trace display.

To produce a single-trace display on an oscilloscope without this facility
proceed as follows:-

Connect the wideband output of the PA board (pin 18) to the Y input
(normal signal input) of the oscilloscope. Set the oscilloscope to 50 volts/
cm Y-deflection amplitude, 10 ms/cm X-deflection amplitude, -ve

externally triggered trace and connect the external trigger input to the KEY
line (pin A41 or SKT 1 Pin E or SKT 2 Pin E). Depress the KEY button to
produce a single-trace.

Check that the waveform is similar to Fig. 5.1(a).

Reconnect the RF power meter to the 3-30 MHz socket. Adjust the TUNE
control for maximum reading on the RF power meter.

Check that the RF power meter reading is between 17W and 21W.

Set the Power switch to Low.

Check that the RF power meter reading is between 2.5W and 5W.

Set the power switch to High. Remove the power meter coaxial lead from

the 3-30 MHz socket and insert the gooseneck into the whip aerial socket.
Adjust the TUNE control for maximum deflection on the TRA.931P meter.
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(32)

(33)

(34)

(35)

(36)

(37)

(38)
(39)

(40)

(41)
(42)

(43)

Check that no flash-over occurs across the dipole sockets or around the
antenna capacitors on the PA board.

Remove Gooseneck and reconnect the RF power meter to the 3-30 MHz
socket.

Insert oscilloscope probe (10 : 1) into the Whip Socket. Adjust TUNE
control fully clockwise, i.e to HF end.

Check that the waveform is symmetrical. Remove the oscilloscope probe.

Set the Channel Switch to CH3 (29.999 MHz). Adjust the TUNE control
for maximum output on the RF power meter.

Check that RF power meter reading is between 17W and 22W. [f necessary
readjust 1R140 to bring the RF power meter reading 0.5W inside the
specification limit, ensuring that power supply current is less than 3.5A.
The TUNE control must be peaked each time 1R140 is adjusted.

(NOTE: Should it be necessary to readjust TR140 then recheck that the

3 MHz HIGH and LOW power levels are still within specification).

Check that the power supply current is not greater than 3.5A,

Set channel switch to MANUAL and frequency selection switches to
29.999 MHz.

Connect a Digital Frequency Meter, via a suitable aftenuator, to WB
socket.

Ensure SEARCH control is OFF.
Check that radiated frequency is within 15 Hz.
Rotate the frequency selection switches step by step in an anti-clockwise

direction noting that the frequency decreases directly as the step in
10 MHz, 1 MHz, 100 kHz, 10 kHz and 1 kHz steps.

Set the frequency selection switches to 2,000 MHz. Check that radiated
frequency is within 2 Hz.

Check that the search control gives at least £500 Hz variation, then switch
it off.

Set the Channel Switch to CH1 (1.600 MHz).



TRA.931P

(47)

(48)

(49)

(59)

Connect RF power meter to WB socket via 100 nF blocking capacitor and
BNC T-junction. To the free socket on T-junction connect 1k resistor in
series with the decade box. Set the decade box to 26k. Check that the
RF power meter reading is between 17W and 21W.

Reset the channel switch to CH3 (29.999 MHz). Check that the RF power
meter reading is between 17W and 30W.

Reduce the value on decade box to 2k2. Check that the RF power meter
reading is between 2.5W and 5W.

Reset the channel switch to CH1 (1.600 MHz). Check that the RF power
meter reading is between 2.5W and 5W.

Increase value on decade box to 41k (42k total).
Ensure that output falls to zero.

Transfer all the coax connections from WB sockets to 100 mW output
socket.

Connect an RF Electronic voltmeter to RF power meter using another BNC
T-junction.

Set decade box to 2k2 (3k2 total).
Check that reading on Electronic Voltmeter is between 1.7V and 4.5V.

Remove all connections from the 100 mW output socket.

Connect an MA. 4008 to AUDIO 1 or 2 socket.

Connect a Digital Frequency Meter, via a suitable attentuator, to the
WB socket.

Select Channel 1 and set frequency selector switches to 20,000 MHz.
Press button on MA . 4008 and ensure correct output frequency is then given
(£1ppm). Increase kHz control 1 kHz at a time, checking that correct
output frequency given when (but not until) button on MA.4008 is pressed.
Repeat for 10 kHz, 100 kHz and 1 MHz controls, to 29.999 MHz, then
for 19.999 and 09.999 MHz.

Repeat procedure in sub-paras. 5(a) for channels 2-8.

Re-programme CH1 - 1.600 MHz, CH2 - 3.000 MHz, CH3 - 29.999 MHz.
Set frequency selection switches fo 5.555 MHz. Disconnect the MA . 4008,
Disconnect the audio leads from the TRA.931P under test. Wait 20 secs.
Reconnect audio leads.



(62)  Check that CH1, CH2 and CH3 display those frequencies programmed
(sub-para. 6.1) and not the frequency as selected by the frequency
selection switches (5.555 MHz).

(63)  Set the channel switch to CH1 (1.600 MHz). Set the MODE switch to
TUNE. Connect the RF power meter to the 1.6 ~ 3 MHz socket.

(64)  Adjust the TUNE control for maximum RF power output.

(65)  Switch the power switch between OFF, low and high successively for at

‘ least 20 operations. With the power switch set to High disconnect and
reconnect the power supply lead from the CA531 successively at least 20
times.

(66)  Check the CH1 is still programmed to 1.600 MHz and has not been
spuriously programmed to the dialled frequency of 5.555 MHz.

(67)  Set Channel switch to MANUAL. Select frequencies according fo
Table 1 and ensure correct readout given on pins A, C, F, G and H on
10-way socket.

(68)  Short circuit pins E and D of 10-way socket. Select USB and LSB and
check low power output obtained with key down.

[
—_| _K 270V
' UI\
YZOV
50ms » 10ms
(a) SATISFACTORY (b) UNSATISFACTORY
ALC Check Waveforms Fig. 5.1
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TABLE 1 OQUTPUTS AT MA.4015 SOCKET

(See foot of Table for Memory Board Pin Nos.)

Band Lower Frequency Upper Frequency Binary readout at Pin No.
A C F G H
1 1.6 MHz 1.799 MHz 0 0 0 0 0
2 1.8 1.999 0 0 0 0 1
3 2.0 2.199 0 0 0 ] 0
4 2.2 2.399 0 0 0 ] ]
5 2.4 2.599 0 0 ] 0 0
6 2.6 2.799 0 0 ] 0 ]
7 2.8 3.099 0 0 ] ] 0
8 3.1 3.399 0 0 ] 1 ]
9 3.4 3. 699 0 1 0 0 0
10 3.7 3.999 0 ] 0 0 ]
11 4.0 4.399 0 1 0 ] 0
12 4.4 4.799 0 ] 0 ] ]
13 4.8 5.199 0 ] ] 0 0
14 5.2 5.699 0 ] ] 0 1
15 5.7 6.199 0 ] ] ] 0
16 6.2 6.799 0 ] ] 1 ]
17 6.8 7.499 ] 0 0 0 0
18 7.5 8.199 ] 0 0 0 ]
19 8.2 8.999 ] 0 0 ] 0
20 9.0 9.799 ] 0 0 1 ]
21 9.8 10.699 ] 0 1 0 0
22 10.7 12.699 | 0 ] 0 1
23 12.7 14.999 1 0 1 ] 0
24 15.0 17.699 ] 0 1 1 ]
25 17.7 19.499 ] ] 0 0 0
26 19.5 20.999 ] ] 0 0 1
27 21.0 22.499 ] ] 0 | 0
28 22.5 23.999 ] ] 0 ] 1
29 24.0 25.499 | | ] 0 0
30 25.5 26.999 ] ] ] 0 ]
31 27.0 28.499 1 ] 1 1 0
32 28.5 29.999 ] 1 ] ] ]
Memory Board Pin Nos. 42 43 44 45 46

5-7
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RECEIVER OVERALL TEST

4, If channels 1, 2 and 3 are programmed to 1.600 MHz, 3.000 MHz and 29.999 MHz
respectively, the appropriate channel may be selected by using the channel
switch instead of using the frequency selector switches.

(1) Set the transmit/receive switch on the CA.531 to RECEIVE.

(2)  Connect the AF power meter, set to 300 ohms and 200 mW to the terminals
marked AF and EARTH on the CA.531.

(3)  Set the MODE switch to USB and the frequency selection switches to
1.600 MHz, channel switch to Manual.

(4)  Connect on RF signal generator, set to 1.601 MHz, and its output to
2V e.m.f., to the 1.6 - 3 MHz socket.

(5)  Adjust the Tune Control and Generator frequency for maximum output
indication on the AF power meter.

(6)  Adjust the AF gain control until this reading is reduced by 6 dB. Readjust
the TUNE control and RF signal generator for a maximum output on the AF

power meter.

(7)  Change over connections to audio sockets and ensure that AF power output
has not changed.

(8) Check that audio tone in the earpiece is free from "warble".

(9)  Increase the RF signal generator output to 20 mV (+80 dB) and check that
the audio output changes between 4 dB and 8 dB. If not, readjust 1R33 for
a 6 dB change. Reduce output from RF signal generator to 2 pV e.m.f.

(10) Check that the AF power meter reading is between 8 mW and 20 mW.
Note reading.

(11)  Interrupt the RF signal generator output and check that the change of
reading of the AF power meter is at least =15 dB.

(12) Connect signal generator to WB socket.
(13) Check that the AF power meter reading is between 8 mW and 20 mW.,

(14) Interrupt the RF signal generator output and check that the change of
reading of the AF power meter is at least -15 dB.

(15) Connect signal generator to 100 mW output socket.

TRA.931P



(16)  Check that the AF power meter reading is between 8 mW and 20 mW.

(17)  Interrupt the RF signal generator output and check that the change or
reading of the AF power meter is at least -15 dB.

(18)  Connect signal generator to the 1.6 - 3 MHz socket.
(19)  Increase the output of the RF signal generator to 4 pV e.m.f,

(20)  Decrease the frequency of the RF signal generator until the same power
level as in sub-para. (10) is achieved. Check that the frequency is
between 100 Hz and 500 Hz,

(21)  Increase the frequency of the RF signal generator until the same power
level as in sub-para. (10) is achieved. Check that the frequency is
between 2.5 kHz and 3.5 kHz.

(22)  Set MODE switch to LSB and the RF Signal Generator frequency to
1.599 MHz with its output set to 2 pV e.m.f.

(23)  Adjust the TUNE control and RF signal generator for maximum output as
shown on the AF power meter.

(24)  Check that the AF power meter reading is between 8 mW and 20 mW.
Note the reading.

(25)  Interrupt the RF signal generator output and check that the change of
reading of the AF power meter is at least 15 dB.

(26)  Increase the output of the RF signal generator to 4 uV e.m.f. Increase
the frequency of the RF signal generator until the same power level as in
sub-para. (24) is achieved. Check that the frequency is between 100 Hz
and 500 Hz.

(27)  Decrease the frequency of the RF signal generator until the same power
level as in sub-para. (24) is achieved. Check that the frequency is
between 2.5 kHz and 3.5 kHz.

(28)  Reset the RF signal generator to 2 uV e.m.f. and adjust its frequency for
maximum output as shown on the AF power meter.

(29)  Disconnect the AF output of the CA.531 from the AF power meter and in
its place connect a lead from PIN G of the 7-way audio socket.

(30)  Set the impedance of the AF power meter to 50 ohms.

(31)  Increase the output of the RF signal generator to 20 mV (+80 dB) and
adjust its frequency to give maximum audio output.

TRA.931P



(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

TRA.931P

Adjust the preset gain control (relay board) to give 50 mW indicated
output.

Check that the waveform displayed is undistorted.

Disconnect Pin G of 7-way audio socket from the AF power meter and
reconnect the audio output of CA.531 in its place.

Set the impedance of the AF power meter to 300 ohms.

Set the MODE switch to USB, the frequency selection switches to
29.999 MHz and the RF signal generator to 30.000 MHz with its output
set to 2 uV e.m.f.

Disconnect the RF signal generator from 25K4 and connect to 25K5
(3-30 MHz).

Adijust the TUNE control and RF signal generator for a maximum output on
the AF power meter.

Interrupt the RF signal generator output and check that the change of
reading of the AF power meter is not less than -15 dB,

Set the frequency selection switches to 19.999 MHz and the RF signal
generator frequency to 20.000 MHz,

Adjust the TUNE contro! and RF signal generator for a maximum output on
the RF power meter, adjusting the generator to give approximately 1 kHz

audio output.

Check that the deflection of the Manpack meter needle is three quarter
scale deflection.

Set MODE switch to OFF and disconnect all test equipment.



E:ff_. Value Description Rat. TS/! llz\T;r:lLer
Light source (7) 711062
Knob (0-9) 711132
Knob (Search) 711133
Knob (Channel) 711463
'O’ ring seal, front panel to case 711168
Desiccator 9209909
Seal, battery to manpack 701226
Seal, fuse holder cap 920872
Fuse link 7A (and spare) 910699
Fuseholder base 917082
Fuseholder cap 917081
Socket black (on battery) 916891
Socket red (on battery) 916892
Spade terminal . 250 (power supply) 920578
Spade terminal . 187 (power supply) 920579
6-1
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(PIN A TO PIN A ETC.)
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Part 1
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Syncal 30 TRA.931P Fig.3
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Part 1
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Fig.4
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WOH 6160

PART 1
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WOH 6160

PART 1

END~FED ANTENNA ERECTION

W

BNC/TERMINAL ADAPTOR

CONNECT ADAPTOR INTO SOCKET
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5
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End-fed Antenna Fig. 7
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CONNECTION TO
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BCC 545 w/B ATU-RLA 2RLA RLA RLB 100mW IN| ya 4015 |100mW O/P RLD RLE
>  arU - ) & > s - FILTER - [E) gf T0
WHIP D AL ATU-RLA  2RLA RLA RLB RLD RLE ECEIVER
16-3MHz >———  ATu RF TO RECEIVER
3-30 MHz >—— RESISTANCE RESISTANCE RESISTANCE
DETECTOR DETECTOR DETECTOR
ATU-RLAI—L_J RLB lil RLDé ilRLC
(a) TRA, 931P 5W OR 20W STATION-RECEIVE (e) TRA.931P, MA. 4015, BCC 545 20W OR 5W STATION-RECEIVE
WHIP ] ATU-RLA  2RLA RLA RLB RLD RLE w/B ATU-RLA 2RLA RLA RLB  100mW I/P 100mw 0/P RLD RLE
INTERNAL BCC 545 MA. 4015 RE
1-6-3MHz )}—— ATU S PA S 1S LOW LEVEL RF D ATU L - S S PA o S (- FILTER - — S TaY
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DETECTOR DETECTOR DETECTOR
PTT OR KEY
ATu-RLA;ﬁ RLa{ﬂj RLD [ﬁmc
PTTOR KEY
(b) TRA.931P 5W OR 20W STATION -TRANSMIT (f) TRA. 931P, MA 4015, BCC 545 20W OR 5W STATION-TRANSMIT
MA. 4015 FILTER
WHIP OR BCC 545 w/B ATU-RLA  2RLA RLA RLB RLD RLE
- o ava X RF TO RECEIVER
DIPOLE ATU g \}/ ~ 100mw 0/P
BCC 540 e RLD RLE RE 10
RESISTANCE : ATU \J; ~ RECEIVER
DETECTOR RESISTANCE
TA 4044 100W AMP DETECTOR
ATU‘RLA[i] RLD RLC
RA.931P, BCC 545 5W OR 20W STATION-RECEIVE
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[Ma-s01s Fiurer]
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NOTES (1) SEE ALSO FIG.2 OF PART 2. - LD RLE RF
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APPENDIX 1]

[TEM DESCRIPTION g?éARll;NCE kg WIEG:Toz.
1 2.4m (8 ft) Sectional Whip Antenna ST711017 0.28 0 10
2 Flexible Plug=in Antenna Mount ST711292 0.20 O 7
3 Shock Absorbing Antenna Mount $1700072 0.31 0 11
4 Telephone Handset ST711013 039 O 14
5 Headset, Single Earpiece ST711015 0.14 0 5
6 Headset, Noise Excluding ST711014 0.37 0 13
7 Headset and Boom Microphone ST711024 0.63 1 6
8 Morse Key with Knee Strap ST700059 0.21 0 7.
9 Ground Spike and Lead ST700067 0.17 0 6
10 3-30 MHz Dipole Antenna Complete with

Feeder, Support Lines, Throwing Weight and

Spools. ST711169 1.76 3 14
11 3-30 MHz End Fed Antenna ST/711185 0.34 O 12
12 Terminal Adaptor (Whip/Terminal) for

separate Whip Antenna ST714030 0.06 0 2
13 Terminal Adaptor (BNC/Terminal) for

end-fed Antenna ST700074 0.06 0 2
14 Nickel-cadmium Rechargeable Battery

(3.5 a.h. 24V) Type MA 934 $1700880 3.74
15 Harness Assembly ST701395 1.92
16 Rear cover plate assembly ST701258 0.23
17 Tool Kit ST701393
18 User Handbook - -
19 Heavy duty mounting frame Type MA 9898  ST700813 3.61 7 15
20 Universal Battery Charger Type MA 945, ST700616 3.74 8

for Rechargeable Batteries.

App. 1-1
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RACAL WEIGHT
I TEM DESCRIPTON REFERENCE kg b & oz.
21 100-125V,/200-250V, 45-60 Hz A.C. Power
Unit/Loudspeaker Amplifier Type MA .949
for Static Operation ST700883 5.8 12 13
22 12V/24V D .C. Power Unit/Loudspeaker
Amplifier Type MA 937 for Vehicle
Operation S7700882 6.01 10 2
23 Loudspeaker/Amplifier Unit Type MA .988 ST700860 0.77 ] 11
24 Test Set Type CA.531 ST700881
25 24V Negative earth d.c. Power Unit
for vehicle operation MA ,907 ST701394 0.91 2 0
26 Hand-operated battery charger Type
MA.9138B ST700884 3.43 7 9
27 Tree clamp for MA.913B S1700217 0.65 1 7
28 Unipod stand for MA .913B ST700482 1.24 2 12
29 Filter Unit Type MA.4015 ST714015
30 Channel Encoder Unit Type MA .4008 ST1702777
App. 1-2

TRA .931P



APPENDIX 2

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 to serve as a
practical guide to the use of 24V Battery Type MA 934 and the Racal battery charger MA .945.

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

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

practice to establish the state of the 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.

A B

1.4V
13V
1.2V
11V
1.0V

0.9V
0

350mA

VOLTAGE

1 2 3 & 5 6 7 8 9 10
DISCHARGE TIME-HOURS

TYPICAL DISCHARGE CURVE FIG1

3. Because of this difficulty inassessing the state of charge of the cells, the method
used to charge the battery must be carefully controlled if serious over-charging,
with the consequent possibility of damaging the cells, is to be avoided.

App. 2-1
TRA .931P



Storage

4. If batteries have been stored for a considerable time it is advisabie to charge,
discharge and recharge them at least once before use in order to obtain full
capacity.

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

Battery Charger Type MA 945

5. The charging method used in the Battery Charger MA .945 removes, to a great

extent, the necessity of accurately determining the state of charge of the battery.
The unit is designed to provide a constant current output of approximately 350 mA. At this
rate, a discharged battery will be fully charged in about 14 hours. However, allowing the
battery to remain on charge for periods considerably in excess of this will cause no serious
damage.
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1.

2.

The Battery type MA .934 contains 19 seperate cells, which are series-connected
to give the 24V supply. Charging is carried out without dismantling. Access
to the internal wiring will be required only in the event of failure of individual cells.

The dismantling and re~assembly procedures are given below and in Fig. App. 3-1.

(1)
(2)

(3)
(4)
(5
(

)
6)

WARNING:

TRA.931P

(7)

(8)

The MA 934 Unit is removed from the manpack by loosening two screws
in the base of the battery case.

With the battery on its side, remove the three nuts securing the bottom cover.
Gently ease the case-sections apart, taking care not to distort the gasket.

Locate and replace the defective cell, observing the correct polarity.

Check that the gasket is serviceable and align it info its groove.

Align the three case-securing screws with the spacer-tubes.

Ensure that the O-rings are correctly located and re-assemble the MA .934 Unit.

Do not over-tighten the nuts.

Under no circumstances should grease or any other sealing compound be used
on the plastic case or the gasket for sealing purposes, as this may induce
stress cracks.

Check that the fuse is serviceable. A spare fuse is located adjacent to the
fuse holder.

Recharge the battery as described in Chapter 3 para. 19 to 23.
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Fig. App. 3-1

Battery Assembly - Dismantling




APPENDIX 4

Generdl

1. The MA 989 Mounting Frames are heavy duty frames designed to accommodate
a range of Manpacks, Power Units and Battery Chargers. The frames are
suitable for bench mounting or installation into fighting vehicles.

Installation

2. The units are retained in the frames by spring loaded clips. Two or more frames

may be bolted together, and typical combinations are shown in Fig. APP. 4-1,
A vehicle, or bench, mounting template is shown in Fig. APP. 4-2. The frames are
bolted to each other and to the bench or vehicle rack using 6 mm nuts and bolts. Frame
dimensions, and clearances required at the front and rear of the frames for different
installations, are detailed in Fig. APP. 4-3,

3. The units and their corresponding frame types are shown below:-
Unit Mounting Frame
RA.929 Portable HF Receiver MA 9898
TRA.931, TRA.931L, TRA.931P and TRA.931X MA 9898
TRA .932 and TRA,932X MA [989B
MA 937 DC Power Unit and Audio Amp. MA 9898
MA 945 Battery Charger MA 989D

TRA.931P App. 4-1
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DIMENSION
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APPENDIX 5§

HAND - OPERATED GENERATOR TYPE MA.913B

INTRODUCTION

1. The Hand - Operated Generator type MA . 913B is a salf-contained unit which
provides a portable source of primary power for the TRA .931 manpack. The
generator gives a d.c. output of up to 28 volts at 1 amp (approx).

2. A tree clamp ST700217 is available allowing the generator to be fixed to a tree
or post of up to 0.3m (12 in) diameter. Alternatively a unipod stand ST700482
may be used in place of the tree clamp.

3. The overall dimensions and weight of the unit are as follows:
Dimensions: Length Height Depth
(Handles folded) 279 mm 121 mm 191 mm
(11 in) (4.751n) (7.51in)

Weight (Generator complete with tree clamp and strap) 4.08 kg (9 Ib).
USAGE

4. The generator is normally used as a means of charging the nickel-cadmium battery
MA 934, 1t 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 sole power source in an emergency, with

continuous cranking during transmission and reception. In this condition it is
essential to transmit in LOW power, to prevent the generator being overloaded.

CIRCUIT DESCRIPTION

6. The circuit diagram of the MA.913B is given in Fig. App. 5-1. The a.c. output
from the stator windings is rectified by diodes D5 to D10. The resultant d.c.
output is fed via D4 and SKT1 to the battery. The maximum charging voltage is controlled
by a shunt regulator, comprising transistor TR1 and zener diodes D1 to D3. Diode D4
prevents the battery discharging through TR1 and R2 during pauses in hand-cranking.
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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 and
affix the generator to a firm support such as a tree or pole.

(2) Connect the socket on the generator to an AUDIO socket on the front panel
of the manpack, using the cable provided.

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

MAINTENANCE

8. The generator is a sealed unit and does not require routine maintenance. The
desiccator can be removed and re-activated by a hot-air blower.
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CHAPTER 1

INTRODUCTION

1. The Transceiver Unit Type MA 930P consists of the frent panel with controls

(except those controls which form part of the synthesizer and the pre-programmed
frequency memory) the ATU and all circuitry other than that associated with the synthesizer
and the pre-programmed frequency memory. The majority of the circuit components are
mounted on printed circuit boards, one of which is housed in a light alloy box. The
printed circuit boards are fitted as shown in fig. 2.

PRINCIPLES OF OPERATION (Fig. 1)

Transmission

2. Audio inputs are fed to a microphone amplifier, then via a compressor (clipper)

stage to an AF buffer amplifier. The audio signal from the amplifier is mixed,
in the balanced modulator, with a 1.4 MHz signal which is amplified prior to being fed to
the modulator. The modulator is unbalanced during AM and TUNE conditions.

3. The 1.4 MHz IF signal from the modulator is amplified in an automatic level

controlled amplifier (para. 7) and fed, via the appropriate sideband filter, or the
AM circuit, to a mixing stage which is also fed with a 34 MHz signal. The output of the
mixer is a 35.4 MHz |F signal.

4, The bandwidth of the signal is limited by the AM filter, then fed to a channel

mixer, which is also fed by a variable input in the range 37 MHz to 65.399 MHz.
The resultant of the mixing process is @ modulated signal at the correct frequency for
transmission.

5. After filtering in a low=pass (1.6 to 30 MHz) filter, the signal is fed to the driver
and PA stages, then to the antenna tuning unit (ATU) and the antenna output
connection.

6. During key operation a 1000 Hz tone is generated in the tone oscillator and fed
fo the transmitter in the same way as the audio signal.  The tone is keyed by a

morse key.

7. Automatic level control (ALC) potentials are generated by PA supply current

and RF output voltage level detectors. The outputs from the detectors are gated
and used fo control the gain of an IF amplifier to ensure that the PA circuit is protected
from being over=driven or short-circuited.

1-1
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Reception

8. Signals from the antenna are fed, via a protection circuit to limit the maximum
RF voltage applied,to the 1.6 MHz to 30 MHz filter and the channel mixer.
After mixing with the variable 37 MHz to 65.399 MHz input the resultant 35.4 MHz IF is
limited in bandwidth by the AM filter and fed to a low-noise 35.4 MHz amplifier. It is
then fed to a gain controlled amplifier (para. 10) and to a mixer fed with a 34 MHz input.

9. The output from the mixer, a 1.4 MHz IF, is fed via the USB or LSB filters (or the

AM circuit) to a second gain controlled amplifier. From the amplifier the signal
is detected, either in the SSB detector (by mixing with a 1.4 MHz signal), or by the AM
detector. The resultant is an audio signal which is amplified and fed to the output stages.
The receiver audio stages are also used during transmission or tuning to provide sidetone
outputs.

10. An automatic gain control (AGC) potential is deveioped from the input signal to
the two detectors and is used to control the gain of the IF amplifiers.

RF Signal Routing (Fig. 2)

NOTE:  Signal paths are also shown on Fig. 13.

11. When the TRA.931P is used as a self-contained station all relays are de-energized

during reception and the antenno input is routed via the ATU to the receiver.
During transmission relays RLE, RLA and 2RLA are energized, routing the RF from the
transmitter to the ATU via the power amplifier (PA).

12. When an external ATU is connected to the WIDEBAND socket the high impedance
detector circuit energizes relay ATU-RLA, connecting the RF path to the
WIDEBAND socket.

13. The connection of a filter unit to both the 100 mW IN and 100 mW OUT sockets
energizes relays RLB, RLC and RLD (via the comparator circuits), thus routing the
low-level RF to and from the filter via the 100 mW sockets and relays RLB and RLD.

14. A 100W station using a TA.4044 Amplifier and MA. 4015 Filter Unit is driven from
the 100 mW O/P socket. In this case the comparator circuit energizes RLD to

rcute RF. Relay RLC earths an unwanted line.

15. During tuning of an ATU a '0" input (via Audio socket 1 pin G) sets the transmitter
to low power (5W) output, regardless of the power switch setting on the front panel.

High and Low Power Output

16. The gain of the automatic gain conirolled amplifier in the transmit chain is
controlled from the front panel POWER switch, to provide two levels of power
output.

1-2
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Manual Tuning

17. Selection of the TUNE condition sets the circuits to the transmit condition and

unbalances the balanced modulator to provide a carrier. Indicator lights show the
necessary direction of rotation of the TUNE (ATU) control required, and fine tuning is
accomplished by adjusting for a peak meter reading. The audio input stages are inhibited
during tuning. The tone oscillator is switched into circuit when TUNE is selected to provide
sidetone.

Ovut of Lock Indicator

18. When the synthesizer of a transmitter/receiver is out-of-lock, as occurs momentarily
during frequency selection, an out-of-lock 'chopped' tone is heard in the audio
circuits.

Power Supplies

19. Power supplies are derived from a 24 volt input, either from a battery or power

supply unit. A protection circuit is fitted to prevent damage in the case of a
reverse polarity input. The front panel meter indicates supply voltage when the manpack is
in the receive condition. A 7A fuse is fitted within the unit to protect the circuits.

MA ,930P Part 2



CHAPTER 2

TRANSMITTER CIRCUITS (Figs. 6 and 7)

Microphone Inputs, Pre-Amplifier and Buffer

1. During Speech operation microphone inputs from pin A of either 1SKTI or 15KT2
are fed, via pins A13 and A15, and RF decoupling and d.c. blocking components,
to the microphone pre-amplifier, 1TR48 and 1TR49. The output of 1TR48 is fed via the
- speech compressor (clipper) 1D48 and 1D49, to a buffer stage 1TR46. The power supply to
1 TR48 and 1TR49 is controlled by 1TR47 from the p.t.t. line (para. 39).

Keyed Tone Inputs

2. During key operation the key line, pin A41, is used to key the tone oscillator

1TR28, via diode 1D36 (see para. 21). The tone produced by the oscillator is
then fed to the audio buffer stage 1TR46 via 1C136. The circuits include delay networks and
a relay switching circuit (para. 39).

Balanced Modulator and 1.4 MHz |F Amplifier

3. The output from the buffer (which can be speech or keyed tone) is fed to a

balanced modulator 1D45, 1D46 and associated components, where it is mixed
with a 1.4 MHz signal supplied to pin A9. The output of the modulator is the first IF,
centred on 1.4 MHz and containing both sidebands. The IF is fed via a stage 1TR43 and
1TR44, which incorporates automatic level control (ALC) (see para. 11) to a 1.4 MHz IF
amplifier. 1TR39 and 1TR40.

Sideband and AM Filters

4. The output of 1TR3? is fed via one of three diodes switches 1D35, 1D33 or 1D34
(para. 42) to either the USB or LSB filter, 1FL3, 1FL4 or to the AM circuit

1L2, 1C74 and 1C75, dependent upon the selection made at the front panel MODE control.

In the case of USB or LSB operation, the unwanted sideband is removed leaving a single

sideband signal. When AM is selected the filter 1L2, 1C74 and 1C75 is used only to ensure

that the bandwidth of the signal is within pre-determined limits, and both sidebands are

retained.

First TX Mixer and 35.4 MHz IF Amplifier

5. The filtered signal is fed via 1T15 to the First TX Mixer, 1TR35, 1TR36 and a
associated components, where it is mixed with a 34 MHz input from pin A43., The

resultant of the mixing process, a 35.4 MHz second IF signal, is fed via 1T14 to an IF

amplifier 1TR34. This amplifier includes a rejector circuit tuned to 1.4 MHz (113 and 1C106)

2-1
MA 930P Part 2



which ensures that the gain of the amplifier at that frequency is considerably reduced.

Channel Mixer and Wideband Amplifier

6. The second IF signal is coupled, via 1T8 and the AM band-pass filter TFL2, to

a mixer 1D26 to 1D29, 175 and 177.  The mixer, which is of the hot-carrier
diode split-ring type, is also fed with a variable frequency, in the range of 37 MHz to
65.399 MHz, from pin A31, via a band-pass filter 1FL5 and an amplifier stage 1TR27. The
output of the amplifier is coupled to the mixer via fransformer 176.

7. The output of the mixer, which is a modulated signal of correct frequency for

transmission, is fed via the low pass filter 1FL1 (to remove any signals above
30 MHz), and the 1RLB relay contacts (the relay is energized in the transmit condition,
see para. 39) to a wideband amplifier 1TR31 to 1TR33. The transistors of this amplifier
operate in grounded base mode, and are coupled by transformers 1710 to 1713, The output
transformer 1710 couples the amplifier to pin A21 of the transciever p.c.b., which is
connected to pin B10 of the PA board.

Driver and Power Amplifier

8. The PA board contains a driver and a power amplifier. The driver amplifier
consists of two push-pull grounded-base stages, 2TR3 to 2TR6, which operates in

Class B condition, due to the bias provided by the 'knee voltages' of 2D4 to 2D7. The input

signal is coupled to the driver amplifier by 276, inter-stage coupling is carried out by 2T5.

9. The output of the driver amplifier is coupled, via 274, to the bases of 2TR1 and
2TR2, the power amplifier, which operates in Class B common emitter mode.

Resistors R6, R7, R10 and R13 provide feed-back from the output of the PA which increases

the gain stability of the amplifier and reduces the output impedance of the amplifier to

harmonics, thus reducing the generation of harmonics. The output of the PA is coupled, via

2T3 and 2RLA relay contacts, to the antenna tuning unit, (ATU) 2L3 and associated capacitors.

ATU

10. Resistor 2R5 in the output circuit is used to limit the maximum resistance in the
output circuit when the ATU 2L3 is 'off-tune’, thus limiting the required range

of the ALC circuit (para. 11). The capacitor 2C3 improves the matching of the ATU to the

PA, by increasing the input impedance of the ATU presented to the PA at the higher frequencies.

Automatic level Control (ALC) and High/Low Power Switching Circuits

1. Both current and voltage automatic level control (ALC) circuits are provided to

control and protect the PA from being over-driven. The current ALC circuit
gives short-circuit protection at the antenna, the voltage ALC circuit prevents the PA output
transistors 2TR1 and 2TR2 being driven into saturation. The ALC potentials developed are
used to control the gain of the 1.4 MHz |F amplifier 1TR43 and 1TR44. The combined effect
of the ALC circuits is to maintain a maximum output of approximately 20W.
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12. The current supply to the PA is taken via resistor 1R1 of the transceiver board,

which is connected across pins A19 and A20. When the PA current drawn is of
the order of 3.5 amp. the voltage developed across 1R1 provides a collector voltage at
1TR38 of about 4V, which is just insufficient to operate the ALC circuit.

13. When a larger current is drawn the voltage across 1R1 causes the conduction of
1TR38 to increase, thus increasing its collector voltage. Transistor 1TR37 forms
the second half of a long-tailed pair, giving an improved switching action to 1TR38.

14. The increased collector voltage of 1TR38 operates a gating transistor 1TR42, which
in turn, increases the conduction of 1TR43, reducing the conduction of 1TR44 and

decreasing the gain of the 1.4 MHz IF amplifier, thus reducing the PA output level to a

safe value. The current level at which the circuit operates is set by 1R140.

15. The voltage-controlled ALC circuit operates from the RF output of the PA.

Transformer 272 provides a sample of the RF output voltage which is rectified by
2D2 and smoothed by 2C2 and 2R4 to provide an ALC potential at pin B7 of the PA board.
The potential is fed to pin A18 of the iransceiver board and, via a pre-set potentiometer
1R142, to a gating transistor 1TR41. The output of 1TR41 is fed to 1TR43 and 1TR44 and is
used in the same manner as the potential developed by the current ALC circuit (para. 11).
The control potential fed to the 1.4 MHz IF amplifier is therefore determined by both the
current voltage ALC systems.

16. The base potential of the controlled transistor 1TR44 is set by the divider chain

1R154 and 1R156, from the 24 volt supply line, when LOW power is selected.
An additional resistor, 1R155, is connected in the chain when HIGH is selected to give
the increased bias voltage, thus increasing the available output of the 1.4 MHz amplifier
and the PA.

Transient ALC stage

17. Components 1D51, 1TR50, 1C156 and 1C157 form a fast ALC loop circuit

providing protection for the PA transistors on the PA board agains current surges
particularly during the switch 'on' period. The circuit threshold level is arranged to be
below the threshold level of the AGC circuit and therefore only operates on transients.
Capacitor 1C158 at the junction of 1D47 and 1R170 provides transient suppression during
the switch 'off'period.

Sidetone Circuits

18. During transmission audio signals from microphone pre-amplifier 1TR48, or keyed

tones from the tone oscillator 1TR28 are fed to the receiver audio circuits via
1C84. This provides side tone during transmission. Sidetone, from the tone oscillator, is
also available when the TUNE condition is selected at the MODE switch.
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ATU, Tuning Indicator Lights and TUNE Condition

19. The ATU consists of 2L3 and associated capacitors. When the ATU is off-tune
one of the two indicator lights (light emitting diodes) in the meter will be

illuminated when the TUNE condition is selected, thus indicating the direction of rotation

of the TUNE control. The TUNE condition is selected at the front panel MODE switch.

20. When TUNE is selected the AM circuit 1L2, 1C74 and 1C75 is switched on by

a voltage fed from switch 1SB1R via pin All and 1D44 to diode switches 1D31
and 1D34 (para. 42). In addition, the voltage is fed to the resistor chain 1R161 and TR162.
The voltage at the wiper of 1R162 unbalances the balanced modulator 1D45, 1D46 (para. 3)
providing an RF output from the transmitter at the carrier frequency.

21. The voltage from pin Al is also fed fo transistor 1TR29, energizing the tone

oscillator 1TR28. The output of the oscillator provides a 1000 Hz sidetone. The
audio buffer stage 1TR46 is reverse-biased via 1D47 in this condition preventing audio
modulation of the carrier. The conduction of 1TR29 also energizes the 'transmit' relays via
1TR30 (para. 39), connecting the transmitter to the ATU and energizing the transmitter
circuits.

22. The tuning direction indicator lamps, fitted in the meter, are operated by a

detector circuit connected to the ATU, and a drive amplifier circuit, both on
the PA board. The voltages at the ends of the ATU inductor 2L3 are sampled by potential
dividers 2C13, 2C18 and 2C14, 2C17 to provide inputs to the detector circuit.

23. The voltage from the 'capacitive end' of the ATU, (via 2C14 and 2C17) is

rectified by 2D8 and smoothed by 2R26, 2C15 and 2C16 to provide a d.c. voltage
across 2C15 proportional to the capacitive condition of the ATU. This voltage is designated
VC.

24, The voltage developed by the chain 2C13 and 2C18 is due to the 'inductive part'

and the 'capactive part' of the ATU, i.e. VL-VC, but, due to the method of
connection of 2D9, the rectified d.c. voltage produced across the smoothing stage 2R27,
2C18 and 2C19 is equal to VL-VC+VC, which equals VL.

25. The two voltages VC and VL are fed to the bases of the dual transistor 2TR? which

is connected in long-tailed configuration. One or other of the driver transistors
2TR8 or 2TR11 will therefore be switched on when the ATU is off-tune, causing the
associated LED (light emitting diode) to illuminate and indicate the direction of rotation of
the TUNE control required for coarse tuning. The diodes 2D10, 2D11 and 2D 12 provide a
threshold voltage for 2TR8 and 2TR11.

26. Fine tuning of the ATU is achieved by adjusting the TUNE control to obtain a
peak meter reading, therefore the LED's are extinguished when a meter indication
is given. The meter is driven by an antenna current detector (para. 49) which supplies a
d.c. voltage related to RF current. When the voltage gives a meter deflection of approximately
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quarter scale transistor 2TR7 is driven in conduction, causing 2TR10 to cut-off, removing the
current supply to 2TR? and the drive to 2TR8 and 2TR11, thus extinguishing the LED's.

27. The supply for the LED drive circuit is taken from switch 1SB1R pin 5 via B16 of
the PA board, and is only available when TUNE is selected.

RECEIVER CIRCUITS (Figs. 6 and 7)

Input Circuit

28. The signal from the antenna is fed via the ATU and the de-energized contacts of

relay 2RLA to pin B21 of the PA board, then to pin A28 of the transceiver board.
[t is then fed via relay contacts 1RLA and 1RLB fo the low=pass filter IFL1. The 'back-to
back' diodes 1D22 to 1D25 protect the circuit from excessive RF input voltages.

Channel Mixer, Filter and 35.4 MHz IF Amplifier

29. Transformer 175 couples the input to the split-ring hot-carrier diode channel

mixer 1D26 to 1D29, where it is mixed with the variable signal, in the range
37 to 65.399 MHz, supplied from pin A31, via the bandpass filter 1FL5, amplifier 1TR27
and fransformer 176. After mixing, the resultant |F, centred on 35.4 MHz, is coupled to
the AM filter 1FL2 via 117. The filter has a bandwidth of approximately 10 kHz.

30. The output of the filter is coupled by 1T8 to a low-noise untuned 35.4 MHz
amplifier 1TR4 and 1TR5. The amplified signal is fed to a gain controlled (para.36)
cascode amplifier 1TR6 and 1TR7.

Second RX Mixer and 1.4 MHz |F Amplifier

31. The signal from the cascode amplifier is injected into the Second RX Mixer 1TR8

and 1TR? by the tuned transformer 171, as is a 34 MHz signal from pin A43. The,
resultant of the mixing process, a 1.4 MHz signal, is fed to the USB or LSB filter, 1FL4 or
1FL3, or to the AM circuit 1L2, 1C74, 1C75, dependent upon diode switches 1D30 to 1D35
which are controlled by the MODE switch. The filtered signal is then amplified by the
tuned 1.4 MHz |F amplifier 1TR10 and the d.c. coupled pair 1TR11 and 1TR12.

SSB and AM Detectors, Buffer Amplifier and Muting

32. The SSB detector consists of 1T4 and 1TR13, which mix the 1.4 MHz IF with @

1.4 MHz signal from pin A9, thus recovering the audio signal. The detector is
'switched on' when USB or LSB mode is selected. The AM detector is ‘switched off' by
1D14 or 1D15.

33. The AM detector 1TR16 acts as a diode detector when AM mode is selected. The

input signal is derived from the collector of 1TR12. The 1.4 MHz input is muted
in AM mode to avoid the generation of spurious signals. This is achieved by a 12V d.c.
level applied to the synthesizer, via switch 1SB1R and capacitor 1C153.
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34. The output from the detector in use is fed to a buffer amplifier 1TR17 then to the
audio stages.

Audio Amplifier

35. The output of 1TR17 is fed, via the AF GAIN control 1R55 to the audio amplifier
1TR18 to 1TR20. The output of the amplifier is fed via blocking and filtering
components 1C52, 1L1 and 1C54 to the audio output sockets (pin F).

AGC Circuits

36. Automatic gain control (AGC) circuits are fitted which maintain a constant
output from the receiver with varying input signal levels. An AGC potential
is developed from the IF signal of the receiver and applied as a control potential to the

35.4 MHz and the 1.4 MHz IF amplifiers.

37. A part of the IF signal from 1TR12 is fed to 1D12 and 1TR14, which act as a pair

of 'back-to-back' diodes, limiting the signal applied from the collector of 1TR12
to approximately 1 volt peak-to-peak. The base of transistor 1TR15 is held at approximately
6 volts by the Zener diode 1D13.

38. When the antenna signal exceeds approximately 4uV the signal level at 1TR12

collector exceeds the quiescent 1 volt peak-to-peak level, causing 1TR14 to
conduct, thus decreasing the conduction of 1TR15. This reduces the positive voltage level
of the AGC line, connected to 1TR10 via 1R29 and to 1TR7 and to 1TR7 via 1R17, thus
reducing the gain of 1TR10 and 1TR7. In this manner the output level of the receiver is
auvtomatically controlled.

TRANSMIT, RECEIVE AND MODE SWITCHING (Figs. é and 7)

39. The transmit condition is achieved by either connecting pin C of an audio socket

to earth via a p.t.t.switch when voice mode is used, or by connecting pin E of
an audio socket to earth by a morse key. In either case transistor 1TR30 is driven into
conduction, energizing relay 2RLA (on the PA board) via pin A36. Contacts 12 and 13 of
the relay earth the input to the receiver, contacts 15 and 16 connect the PA to the ATU,
contacts 5 and é break the battery monitoring circuit (para. 48) and contacts 9 and 10 energize
relays 1RLA and TRLB on the transceiver board, via pins A23 and A29. Relay IRLA also
earths the receiver input, relay 1RLB connects filter 1FL] to the wideband amplifier, thus
completing the transmitter circuit.

40. In the receive condition all relays are de-energized, connecting the receiver to
the ATU, and the battery monitoring circuit to the meter (para. 48).

41, During key operation the delay circuit 189, 1R100 and 1R101 is brought into use,
to provide a 'hold-on' circuit for the transmit condition. The delay period is

approximately half a second, preventing receiver 'break-in' during morse transmissions.

During voice operation 1D37 is reverse-biased from the p.t.t. line, cutting-off the delay
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circuit and the tone oscillator.

42. All switching, other than the TX/RX relays, is achieved by diode switches and

gating transistors. Switching diodes 1D31 and 1D34 are forward biased when AM
mode or TUNE is selected, providing a conducting path via the AM circuit. The diodes are
reverse biased when a mode other than AM or TUNE is selected. Diode 1D44 is also
conducting when TUNE is selected, to provide an unbalancing voltage to the balanced modulator
(para. 20) and to diodes 1D31 and 1D34. Similar switching diodes are fitted in the USB and
LSB is selected, and vice versa, to provide the correct sideband due to an inversion process
occuring in the channel mixer.

43. When USB and LSB mode is selected the AM detector transistor 1TR16 (para. 33)
is switched off by a voltage applied via 1D14 and 1D15. In AM mode the SSB
detector 1TR13 (para. 32) is 'switched off' via ID11,

44, The transmitter and receiver supply lines are switched off by relay 2RLA, on the

board. The diode switches 1D6, 1D7, 1D8 and 1D9 conduct when the receive
condition is selected, diodes 1D40 and 1D41 conduct in the transmit condition, to give
correct routing of IF and local oscillator signals.

QUT OF LOCK INDICATOR (Fig. 6)

45. Out of lock indication is provided by a ‘chopped' tone in the audio circuits.
The input at pin A40 is a positive d.c. level when the synthesizer is in lock and
is 'earthy' when out of lock.

46. When 'in lock' the voltage at pin A40 (via 1C154) drives 1TR26 into conduction,
cutting-off 1TR25 and removing the supply to the phase shift oscillator and
multivibrator 1TR22, 1TR23 and 1TR24.

47. In the out of lock condition an earthy input cuts-off 1TR26, causing 1TR25 to

conduct. The multivibrator has a p.r.f. of about 15 Hz, which is used to 'chop’
the 600 Hz output of the phase=shift oscillator 1TR22. The output of the circuit is fed to
the audio stages via 1C56, 1R63 and 1C84.

MONITORING CIRCUIT (Fig. 7)

48. During reception or intercom. (I/C) operation the relay 2RLA is de-energized,
routing the 24V supply voltage, via relay contacts 5 and 6, to the meter. During

transmission or tune condition the relay contacts are open circuit, disconnecting the

supply from the meter.

49. The RF current output from the PA is sampled by the transformer 2T1, and the
sample is detected and smoothed by 2D1 and 2C1. The voltage developed across

2C1 is fed, via 2R2, to the meter, thus providing an indication of the RF output level. The

detector circuit is also used in conjunction with the light emitting diode drive circuit

(para. 22).
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INTERCOM AND POWER SUPPLIES (Fig. 8)

50. When the equipment is switched off, diodes 1D1 and 1D2 allow the battery to be

charged from either 1SKT1 or 15KT2, but prevent power being drawn from either
socket, or being fed from one socket to the other. Zener diode 1D3 provides reverse and
over-voltage protection via fuse FS1.

51. The audio and microphone amplifiers are powered by a regulator circuit 1TR21,

which supplies an 18 volt output. When 1/C (intercom.) is selected at the POWER
switch only the 18 volt regulator is in circuit. Intercom. is therefore carried out with the
remainder of the circuitry switched off. The audio and microphone amplifiers operate in the
normal manner in the intercom. mode, under control of the press-to-talk circuit.

52. The 12V regulator circuit, driven from the 24 volt supply, is provided by the series

regulator 1TR1 and the driver 1TR2. A reference voltage for the regulator is
provided by 1D5. Short-circuit protection is provided by 1TR3 in conjunction with 1R5.
Excessive current flow through 1R5 drives 1TR3 into conduction thus reducing the drive to
1TR2 and 1TRT.

TRANSCEIVER RELAY BOARD (Fig. 10)

53. The relays RLA to RLE control the routing of RF signals (see Chap. 1 para. 11),
dependent upon connections made to front panel sockets.

54. When a connection is made to the 100 mW I/P socket (with an impedance of less

than approximately 3.2Q) the input to ICl pin 2 (via board pin 9, R3 and R5)
causes the output, ICl pin 1, to change to '0' level, driving TR2 into conduction and
energizing relay RLB. When the connection is removed the bias provided by R11, R12 and
R13 causes the relay to de-energize.

55. A connection to the 100 mW O/P socket causes relays RLC and RLD to energize
in a similar manner to RLB (previous paragraph). The circuit utilises ICl1-D and

TR1.

56. The circuit comprises ICI-A and ICI-B is an impedance detector. When the

impedance at the W/B (wideband) socket (connected to board pin 12) is above
approximately 30 kQthe relay in the ATU relay board (see fig. 2) is de-energized (via TR3
and board pin 17), the W/B socket is disconnected, and the internal ATU is in use. The level
at pin 16 is at '1', which allows the transmitter to provide a 20W or 5W output under the
control of the front panel POWER switch.

57. When the impedance at the W/B socket is above approximately 3.2 kQ (but below

30 kQ) the relay in the ATU relay board is energized (TR3 conducting) connecting
the RF output to the W/B socket. Pin 16 continues to provide a '1' level to the ALC circuit
of the transmitter, allowing a 20W output to be provided.
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58. When the impedance at the W/B socket is 50Q or below, the level at pin 16
changes to '0', giving a 5W output from the transmitter regardless of power switch
setting.

59. The bias at ICI-A is arranged so that its output switches to '1' when an impedance
in excess of approximately 30 kQ is connected to pin 12. This cuts off TR3, giving
a '0' output ot pin 17. At impedances below 30 kQ the output at pin 12 changes to '1".

60. When the impedance at pin 12 is above approximately 3.2 kQ ICI-B provides a

‘1" output at pin 15 which allows a high power output to be provided. At
impedances below 3.2 kQ the output at pin 15 changes to '0'. The diodes D3 and D4 prevent
inter-action between the external circuits connected to pins 14, 15 and 16.

61. Relays RLA and RLE are directly energized from the PTT circuit (via board pin 7)
when transmission is required. |

62. The transistors TR4 to TR7 form an audio amplifier with an input at pin 20 and an

output at pin 21. This amplifier provides a fixed level output (via Audio 2 socket
pin G) to a harness. The gain of the amplifier is pre-set by R22; an r.f. filter is provided by
L1, C16, C17.

63. When 'transmit' is selected the FET TR8 is driven into conduction via pin 7 and R29.
This by-passes the resistor R25 providing an increased sidetone level to the harness,
via the audio amplifier.

ATU RELAY BOARD (Fig. 12)

64. This board routes RF to the ATU or W/B socket (see fig. 2). RF signals at pin 8

are connected fo either the ATU (pin 6) or the W/B socket (pin 2) dependent on
relay circuit. Components L1 and C2 form a decoupling network for the signal fed to the
transceiver relay board.

65. ~ The RF output to the W/B socket is sampled and detected by T1, D1 and R1,
providing a d.c. monitoring voltage which is fed, via pin 7, to the meter. The
circuit T2, D2, R2 provides a similar circuit which is used when the internal ATU is connected.

DECOUPLING BOARD (Fig. 14)

66. This board carries decoupling components for the connections to the AUDIO and
4015 sockets. The circuit is self-explanatory.
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CHAPTER _3

INTRODUCTION

1. This chapter covers maintenance procedures and tests on the Transceiver Unit

MA .930P. Overall tests on the transceiver are given in Part 1. Maintenance
information for the Synthesizer and for the Pre-Programmed Frequency memory may be found
in Part 3 and 4 respectively of this handbook. Ensure that re-alignment is actually necessary
before adjusting the position of any preset potentiometer or inductor.

TEST EQUIPMENT

2. Test equipment required to carry out the following procedures is listed in Part 1,
Chap. 4.
3. The following paragraphs are written on the assumption that a test set CA.531

is available (see Part 1, Chap. 4, para. 3). If a test sef is not available it
will be necessary to use a six pole plug connected to an audio socket 1SKTT or 1SKT2, to
provide power supplies, audio inputs and outputs, keying signals and p.t.t. signals. A
metered dummy load will be required to measure output powers.

INITIAL PROCEDURE

4, (1) Set the mode switch to the OFF position.
(2)  Remove the transceiver from its haversack (if used) and remove the battery.
(3) Remove the case from the unit.
(4) = Remove the cover from the transceiver unit.

(5) Check all controls (including TUNE control) for smooth action. Check
plugs and sockets for correct mating.

(6)  Set the channel switch to M(manual) position.

(7)  Set the POWER switch to OFF, the MODE switch to A.M., and the
SEARCH control to OFF. Set the CHANNEL switch to M(manual),
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(8) Connect the output plugs of the CA.531 Test Set to the two audio sockets.
Select REC at the CA.531 and switch on the Test Set.

(9) Select LOW at the POWER switch and check that the meter on the manpack
indicates approximately 0.8 scale deflection in the AM, LSB and USB
positions. Return the switch to the AM position.

(10) Connect the multimeter, set to the 25 volt d.c. range, between earth and the
mute connection (feed through capacitor 1C153) of the transceiver unit. The
reading should be between 10.5V and 13V.

(11) Connect the multimeter to pin A17 of the transceiver unit and check that 24
volts (approximately) is maintained for all positions except OFF of the POWER
switch.

(12) Connect the multimeter to pin A26 of the transceiver unit and check that 24
volts is available when HIGH and LOW positions of the POWER switch are

selected.
(13) Disconnect the multimeter.

(14) Turn 1R33 fully anti-clockwise.
RECEIVER

AF Power Qutput and Frequency Response

5. (1) Connect oscilloscope and an Audio Power Output Meter, set to the 300 ohm
100 mW range, to the terminal marked AF and EARTH on the Test Set CA.531.
Set POWER switch to LOW.

(2) Connect the 600 ohms output of an AF Signal Generator, set to 1 kHz, to an
AF Electronic Multimeter and then, via a series 1k resistor and 4.7 pF
capacitor to pin A4 of the transceiver board (negative end of capacitor to

pin A4),

(3) Set the AF Gain control 1R55 fully clockwise and adjust the output of the
generator to give a reading of 30 mW on the Audio Power Output Meter.

(4) Check that the waveform displayed on the oscilloscope is sinusoidal .
(5) Check that the electronic multimeter reading is between 10 mV and 20 mV.

(6) Increase the output from the generator until the waveform displayed on the
oscilloscope just begins to limit.

(7) Check that the power meter output is between 30 mW and 100 mW.

(8) Set the output from the AF Signal Generator to give a reading of 4 mW on
the AF Power Meter.
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Reduce the frequency of the generator until the reading on the Power Meter
falls to 1 mW.

Check that the generator frequency is between 50 Hz and 100 Hz.

Increase the frequency of the generator until the reading on the Power Meter
again falls to T mW.

Check that the generator frequency is between 5 kHz and 15 kHz.

Disconnect uudio generator, electronic multimeter, 1k resistor and 4.7 pF
capacifor.

IF Alignment

(1)
(2)

@)

(10)

Connect an RF signal generator to test point 1 TP9.

Set the frequency of the generator to 1,400 MHz (calibrated to within
+ 10 kHz), at an output of 2 millivolts e.m.f. and modulation set to 30% at
1 kHz.

Turn 1R162 fully anti-clockwise. Set the MODE switch to TUNE and adjust
the AF GAIN control until the reading on the AF Power Meter is reduced by
6 dB. Reset MODE switch to AM. Set the synthesizer controls to

200 kHz.

Set 1R33 to mid-position and tune the |F transformer 1T3, using a suitable
trimming tool, for maximum reading on the AF Power Meter. Seal the
core with a suitable lecking compound.

Check that the waveform displayed on the oscilloscope is sinusoidal..
Disconnect the generator from 1TP9 and re-connect to 1TP3.

Set the Signal Generator frequency to 35.400 MHz with its output at 10
microvolts e.m.f. modulated to 30% at 1 kHz.

Adjust signal generator frequency for maximum audio output.

Tune the |F transformer 171, using a suitable trimming tool, for maximum
reading on the AF Power Meter. Seal the core with a suitable locking
compound .

Disconnect the signal generator.

Channel, 34 MHz and 1.4 MHz Oscillator Signal Levels

Set the MODE switch to USB and set the synthesizer controls to 1.600 MHz.
Connect the RF Electronic Multimeter to test point 1TP7.
Check that the multimeter reading is 750 mV or above.

Repeat operations (1), (2) and (3) at frequencies of 3 MHz, 8 MHz, 16 MHz
and 29.999 MHz.
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Disconnect multimeter from 1TP7 and re-connect to transceiver board

pin A43.

(6) Check that the multimeter reading is at least 250 mV.
(7) Disconnect voltmeter from pin A43 and re-connect to pin A9.
(8) Check that the multimeter reading is at least 200 mV .
(9) Disconnect the multimeter.
8. AGC Threshold
(1) Set the synthesizer controls to 1.600 MHz.
(2) Connect an RF Signal Generator to 25K4 (1.6-3 MHz) with its frequency
set to 1.601 MHz and output set to 4 microvolts e.m.f. CW.
(3) Adjust the TUNE control and the generator frequency to give maximum
reading on the AF Power Meter.
(4) Connect multimeter (set to 10V d.c. range) between test point 1TP14 (+ve)
and earth.
(5) Adjust 1R33 until the reading given on the multimeter is reduced by 0.1 volt.
(6) Disconnect the multimeter.
9. Sensitivity and Signal/Noise Ratio

Note: If it is necessary to adjust the AF GAIN control 1R55 whilst measuring
the signal/noise ratio, ensure that the control is reset as in para. 6(3) before
carrying out further tests. Set the synthesizer controls to 200 kHz.

(1)
(2)

MA .930P

Reduce RF Signal Generator output to 2V e.m.f.
Check that the power meter reading is between 4 mW and 20 mW.

Interrupt the Signal Generator output and check that the change of reading
of Power Meter is at least 15 dB.

Set the MODE switch to LSB and the generator frequency to 1.599 MHz.
Repeat operations 8(3), 9(2) and 9(3).

Set the synthesizer fo 3.000 MHz, and MODE switch to USB. Set the
generator frequency to 3.001 MHz.

Repeat operation 8(3), 9(2) and 9(3).
Disconnect RF Signal Generator from 25K4 and connect to 25K5 (3-30 MHz).
Repeat operations 8(3), 9(2) and 9(3).

Set the synthesizer to 8.000 MHz and set the generator frequency to 8.001
MHz.
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(12) Set the synthesizer to 16.00 MHz and set the generator frequency to
16.001 MHz.

(13) Repeat operations 8(3), 9(2) and 9(3).

(14) Set the synthesizer to 29.999 MHz and set the generator frequency to 30.000
MHz .

(15) Repeat operations 8(3), 9(2) and 9(3).

10. Overall Frequency Response (SSB)

(1) Connect a digital frequency counter across the terminals of the AF Power
Q