RS B25

RESTRICTED/BEPERK

PART 1

CATALOGUE OF INFORMATION

INTRODUCTION
LIST OF TEXT CONTENTS
LIST OF ILLUSTRATIONS

LIST OF TEXT CONTENTS
LIST OF ILLUSTRATIONS

CONTENTS

LIST OF TABLES

Table No.
1.1
1.2

ISSUE 1

RESTRICTED/BEPERK



RS B25

RESTRICTED/BEPERK

PART 1

INTRODUCTION

1 This part gives a complete list of text contents to centre heading, and acomplete list of
illustrations, contained withint this handbook.

2 Table 1.1. gives a list of the text contained within this hand

weight.

LIST OF TEXT CONTENTS

book to centre heading

TABLE 1.1

LIST OF TEXT CONTENTS

PART

CHAP

PARA

HEADING

1

Catalogue of Information
Introduction
List of Text Contents

2A

Specifications
Electrical Specifications
Mechanical Specifications

2B

General Description
Introduction
Simplified Functional Description
Remote Control
Accessories

2C

Operating Instructions
Introduction
Antenna Connection
Operation of Transceiver
Side Tone
Remote Control Operation
Closing Down the Station
Opertor Maintenance
Fault Location and Repair
Battery Pack

2D

NOOpL,WN =

Logic Symbols
Introduction
AND Logic Function
NAND Logic Function
INCLUSIVE or Logic Function
EXCLUSIVE or Logic Function
LOGIC NOT Function
D Type FLIP-FLOP

2D

NhwnNn =

Nickel Cadmium Batteries
Introduction
Maintenance and Commisioning
Storage
Dangers
Important Points

3A

WOWoWw-—

w_&

System Technical Description
Synthesiser
Principle of the Phase Locked Loop
Principle of Operation of the Synthesiser
Main Circuits
Synthesiser Functional Description
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PART 1 RS B25
TABLE 1.1 LIST OF TEXT CONTENTS (CONTINUED)
PART | CHAP | PARA TITLE
3A 63 Reception Channel Transmission Channel and
Ancillary Circuits
88 20 Watt Amplifier, Antenna Tuning Unit and
Peripheral Circuits
98 Generation of DC Voltages
3B Setting up and Performance Testing
1 Introduction
2 The TRC 319-1 Test Set
5 The TRC 319-1 Test Set: Starting Up Procedures
6 How to follow the Test Procedures
12 Test Instructions
13 Tests A1 - A10: Setting Up Procedures
16 Tests A1 & A2: Power Output and Frequency Accuracy
19 Test A3: Frequency Accuracy
22 Test A4: Morse Reception
24 Test A5: AM Reception
26 Test A6: L.S.B. Reception
28 Test A7: H.S.B. Reception
30 Tests ABa — A8b and A9: Automatic Tuning Unit and
Side Tone
34 Test A10: Remote Control Unit
41 Tests A11 and A12: Battery Unit
3C Fault Diagnosis

—_—

Introduction

3C 1 1 Fault Diagnosis

5 Test B1: Supply and Control Voltages in Transmit Mode
8 Test B2a and B2b: 1 kHz O and 5 MHz Master Oscillator
9 Test B3: Heterodyn 100 — 105 MHz

10 Test Bda; B4b; B4c: 2,5 MHz Transmission and 2,5 MHz

Output Exciter Modulator ‘

12 Test B5a: Synthesiser — General Test

14 Test B5b: RF Compressor

16 Test B6: Control of VCO

18 Test B7a; B7b; B7c: Synthesiser Secondary Loop

22 Test B8a; B8b: Synthesiser Main Loop

25 Test B8c: Synthesiser Main Loop

29 Test B9 : Supply and Control Voltage in Receive Mode

32 Test B10 : Receiver General Test '

34 Test B11 : AF Board

36 Test B12 : AGC Control Voltage

39 Test B13a; B13 b: Sub-Ranges

41 Test B14 : 20 Watt Amplifier

3C 2 ' Fault Diagnosis

1 Introduction
3 List of Test Apparatus
5 Synthesiser No. 3 Board Assembly

12 Exciter PCB Assembly

23 Synthesiser No. 1 PCB Assembly

35 Synthesiser No. 2 PCB Assembly

45 AF PCB Assembly

66 Filter and 2,5 MHz IF PCB

76 20 Watt Amplifier
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TABLE 1.1 LIST OF TEXT CONTENTS (CONTINUED)
PART | CHAP | PARA TITLE
88 Convertor Unit
94 Remote Control Unit
105 HF Head
115 Battery Unit
124 Peripheral Circuits Board
148 Antenna Tuning Unit
155 Frequency Selector PCB
3D Repair
2 Standard Exchange of the Battery Unit
6 Standard Exchange of the Antenna Tuning Unit
10 Removal and Remounting of the Transceiver Unit
Protective Cover
14 Standard Exchange of the 20 W Amplifier.
18 Standard Exchange of the HF Head
22 Standard Exchange of the Converter Unit
26 Standard Exchange of the Frequency Selector
30 Printed Circuit Board Assembly
Standard Exchange of a Printed Circuit Board Assembly
‘Peripheral Circuits’, ‘Filter and 2,6 MHz IF’, ‘Exciter AF’,
‘Synthesiser No. 3', or ‘Synthesiser No. 2’
34 Standard Exchange of the Synthesiser Printed Circuit
Board Assembly No. 1.
38 Standard Exchange of the Converter PC Board Assembly
41 Standard Exchange of the ‘Voltage-Controlled Oscillator’
PC Board Assembly in the HF Head f
45 Standard Exchange of the ‘Input Protection Circuits’
PC Board Assembly in the HF Head
49 Standard Exchange of the Transmit-Receive Mixer
PC Board Assembly in the HF Head
53 Standard Exchange of the Mixer Circuit in the Transmit —
Receive PC Board of the HF Head : {
57 Standard Exchange of the IF 2,5 and 102,5 MHz PC Board
Assembly in the HF Head i
61 Standard Exchange of the Mixer Circuit in the IF 102,5 and
2,5 MHz PC Board Assembly in the HF Head
65 Standard Exchange of the 102,5 MHz Crystal Filter in the HF
Head f
69 Standard Exchange of a Switch in the Transceiver Front Panel
73 Standard Exchange of the Volume Potentiometer in the Front
Panel
77 Standard Exchange of the PC Board Assembly in the 20 W
Amplifier 77
81 Standard Exchange of Rear Plug J103 in the 20 W Amplifier
85 Standard Exchange of the Variable Iductor in the Antenna
Tuning Unit
89 Opening and Closing of the Battery Unit and Standard
Exchange of the Fuse
93 Standard Exchange of the Batteries in the Battery Unit
97 Standard Exchange of the Charger in the Battery Unit
101 Opening and Closing of the Charger in the Battery Unit
105 Drying of the Manpack Transceiver i
108 General Care L
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PART 1 RS B25
TABLE 1.1 LIST OF TEXT CONTENTS (CONTINUED)
PART | CHAP | PARA TITLE
5A Unit Technical Description
1 Synthesiser Introduction :
3 Generation of 5, 2,5; 25 and 1 MHz Reference Signals
18 Generation of 100 MHz and 105 MHz fixed.
Heterodyne Signals
35 Operation of the Main Loop
98 Operation of the Secondary Loop
153 Reception Channel Introduction
183 Transmission Channel
218 Ancillary Circuits
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LIST OF ILLUSTRATIONS

3 Table 1.2 gives a complete list of lllustrations contained within this Technical
Manual.
TABLE 1.2 LIST OF ILLUSTRATIONS
PART | CHAP | FIG No. TITLE
F/P RS B25 Manpack
2B 2B.1 Simplified Block Diagram

2B.2 Block Diagram of Remote Control Function
2B.3 Manpack Transceiver and Accessories

2C 2CA1 RS B25 Front Panel
2C.2 Battery Charging Ripple Graph

2D 1 2D.1.

1.1 | AND Logic Function

1.2 | NAND Logic Function

1.3 | INCLUSIVE OR Logic Function
2D.1.4 | EXCLUSIVE OR Logic Function
1.5 | LOGIC NOT Function

1.6 | D Type FLIP-FLOP

2D 2 2D.2.1 | The VR Cell

3A 3A.1 Basic Phase Locked Loop

3A.2 Varicap Diode C/V Curve

3A.3 Block Diagram of Main and Secondary Loops

3A.4 Stepped Voltage Waveform

3A.5 Functional Block Diagram of Variable Preset Divider
3A.6 Functional Block Diagram of RS B25 SA Synthesiser
3A.7 Block Diagram of the Compressor Control Loop
3A.8 Block Diagram of the Converter Unit

3A.9 Block Diagram of Battery Charger

3A.10 | Receiver Path Block Diagram

3A.11 | Transmitter Path Block Diagram

3B 3B.1 TRC 319 — 1 Test Set: General View

3B.2 TRC 319 — 1: View Without Lid

3B.3° | TRC 319 — 1: Position of Accessories in Lid

3B.4 TRC 319 — 1: Position of Cables in Lid

3B.5 TRC 319 — 1: Front Panel Layout

3B.6 Connection of RS B25 SA to TRC 319 — 1

3B.7 Complete Flow Chart for Testing the RS B25 SA

3B.8 Test A1 and A2: Connections and Settings

3B.9 Test A1 and A2: Flow Chart

3B.10 | Test A3: Connections and Settings

3B.11 | Test A3: Flow Chart

3B.12 | Test A4: Flow Chart

3B.13 | Test A4: Connections and Settings

3B.14 | Test A5: Flow Chart

3B.15 | Test A5: Connections and Settings

3B.16 | Test A6: Flow Chart

3B.17 | Test A6: Connections and Settings _ !
3B.18 | Test A7: Flow Chart 1
3B.19 | Test A7: Connections and Settings '
3B.20 | Test A8a — A8b and A9: Flow Chart

3B.21 | Test A8a — A8b and A9: Connections and Settings
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TABLE 1.2

LIST OF ILLUSTRATIONS (CONTINUED)

PART | CHAP

FIG No.

TITLE

3B

3B.22
3B.23
3B.24
3B.25
3B.26
3B.27

Test A10: Flow Chart

Test A10: Connections and Settings
Test A10: Connections and Settings
Position of Battery on Test Set

Test A11: Connections and Settings
Test A12: Connections and Settings

3C 1

3C.1.
3C.1.
3C.1.
3C.1.
3C.1
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.
3C.1.

CONDGO D WN —

w WRNRNNDNDNONNNNNN =S = @ m aa o

Test B1: Connections and Settings
Test B1: Test Settings and Flow Chart
Test B2a and B2b: Flow Chart

Test B2a and B2b: Connections and Setting Up
Test B3: Flow Chart

Test B3: Connections and Setting Up

Test B4a; B4b and B4c : Flow Chart

Test B4a; B4b and B4c : Connections and Setting Up
Test B5a: Flow Chart

Test B5a: Connections and Setting Up

Test B5b: Flow Chart

Test B5b: Connections and Setting Up

Test B6: Flow Chart

Test B6: Connections and Setting Up

Test B7a; B7b and B7c¢: Flow Chart

Test B7a; B7b and B7c: Connections and Setting Up
Test B8a; B8b: Flow Chart

Test B8a; B8b: Connections and Setting Up
Test B8c: Flow Chart

Test B8c: Connections and Setting Up
Test B9: Flow Chart

Test B9: Connections and Setting Up
Test B10: Flow Chart

Test B10: Connections and Setting Up
Test B11: Flow Chart

Test B11: Connections and Setting Up
Test B12: Flow Chart

Test B12: Connections and Setting Up
Test B13a; B13b: Flow Chart '

Test B13a; B13b: Connections and Setting Up
Test B14: Flow Chart

Test B14: Connections and Setting Up

3C 2

3C.21
3C.2.2
3C.2.3
3C.2.4
3C.25
3C.2.6
3C.2.7
3C.2.8
3C.2.9
3C.2.10
3C.2.11
3C.2.12
3C.2.13
3C.2.14
3C.2.15
3C.2.16

Exciter: Connections to Jig

Exciter: Wave Form

Exciter: Signal Time Constant
Synthesiser 1: Wave Form

Synthesiser 2: Change Over Switch
Synthesiser 2: Signal Characteristics
Synthesiser 2: Signal Characteristics
Filter -+ 2,5 MHz IF: Analyser Parameters
Filter 4 2,56 MHz IF: Analyser Parameters
Filter + 2,5 MHz IF: Connections to Jig
20 Watt Amplifier: Connections to Jig
Convertor: Connections to Jig

Remote Control Unit: Connections to Jig
Remote Control Unit: Connections to Jig
Remote Control Unit: Connections to Jig
HF Head: Analyser Waveform
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TABLE 1.2 LIST OF ILLUSTRATIONS (CONTINUED)
PART | CHAP | FIG No. TITLE
3C 2 3C.2.17 | Battery Unit: Connections to Jig
3C.2.18 | Battery Unit: Connections to Jig
3C.2.19 | Peripheral Circuit Board: Connections to Jig
3C.2.20 | Peripheral Circuit Board: Connections to Jig
3C.2.21 | Peripheral Circuit Board: Connections to Jig
3C.2.22 | Peripheral Circuit Board: Connections to Jig
3C.2.23 | Peripheral Circuit Board: Connections to Jig
3C.2.24 | Peripheral Circuit Board: Connections to Jig
3C.2.25 | Peripheral Circuit Board: Connections to Jig
3C.2.26 | Peripheral Circuit Board: Connections to Jig
3C.2.27 | Peripheral Circuit Board: Connections to Jig
3C.2.28 | ATU: Analyser Curve
3C.2.29 | ATU: Connections to Jig }
3C.2.30 | ATU: Connections to Jig 1
3C.2.31 | ATU: Connections to Jig i
3C.2.32 | ATU: Connections to Jig ,
3C.2.33 | ATU: Connections to B25 ;
3C.2.34 | Frequency Selector Waveforms
3D 3D.1 Removal of Battery Pack
3D.2 Removal of ATU
3D.3 Removal of Protective Cover
3D.4 Standard Exchange of the 20 Watt Amplifier
3D.5 Standard Exchange of the HF Head
3D.6 Standard Exchange of the Converter
3D.7 Standard Exchange of the Frequency Selector PCB Assembly
3D.8 Standard Exchange of PC Boards K
3D.9 Standard Exchange of the Synthesiser i
3D.10 | Standard Exchange of Converter PCB
3D.11 | Standard Exchange of V.C.O. PCB
3D.12 | Standard Exchange of the Input Protection PCB
3D.13 | Standard Exchange of the Tx Rx PCB
3D.14 | Standard Exchange of the Mixer on the Tx Rx PCB
3D.15 | Standard Exchange of the Filter IF 102,5 & 2,5 MHz PCB
3D.16 | Standard Exchange of the Mixer on the Filter IF 102,5 &
2,5 MHz PCB
3D.17 | Standard Exchange of the Filter on the Filter IF 102,5 &
2,5 MHz PCB
3D.18 | Standard Exchange of the Front Panel Swiches
3D.19 | Standard Exchange of the Volume Control
3D.20 | Standard Exchange of the 20 Watt Amp PCB
3D.21 | Standard Exchange of the 20 Watt Amp Connector
3D.22 | Standard Exchange of the Variable Inductor and Opening
of the ATU
3D.23 | Opening and Closing the Battery Box and Standard Fuse
Adjustment
3D.24 | Standard Exchange of the Batteries
3D.25 | Standard Exchange of the Charger Unit
5A 1 IN THE TEXT DIAGRAM
1 Schematic Diagram of Divide by 10 or 12 Circuit
2 Count of 10 Timing Diagram 2
3 Count of 12 Timing Diagram 1
4 Schematic Diagram of Divide by 10 Circuit
5 Functional Block Diagram of Variable Preset Divider
6 Enabling Timing Diagram
ISSUE 1
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TABLE 1.2 LIST OF ILLUSTRATIONS (CONTINUED)
PART | CHAP | FIG No. TITLE
5A 1 7 Generation of Command Signal 9
8 Schematic Diagram of Frequency Discriminator and D/A
Converter .
9 Sawtooth Waveform from Phase Comparator
10 Derivation of Feedback Control Error Signal
11 Generation of S9b-band Control '
12 Schematic Diagram of Divide by N Counter
13 Schematic Diagram of Variable Preset Divider
14 Enabling Timing Diagram for Setting 10 kHz =0, 1 kHz =0
15 Enabling Timing Diagram for Setting 10 kHz = 9,TkHz=09
16 Enabling with Even Setting of 100 kHz Selector
17 Enabling with Odd Setting of 100 kHz Selector
18 Enabling with Setting f 100 kHz-even, 10 kHz-0, 1 kHz-0
19 Schematic Diagram of Frequency Discriminator and D/A
Converter
20 AGC Voltage Generating Circuit
21 Block Diagram of the Call Signal Generating circuit
DIAGRAMS AT REAR OF CHAPTER
5A.1.1 RS-B25-SA Interconnections
5A.1.2 Synthesiser Board No. 1 Interconnections
5A.1.3 Synthesiser Board No. 1 Main Loop Mixer Module
5A.1.4 Synthesiser Board No. 1 Divide by Four Module
5A.1.5 Synthesiser Board No. 2 Circuit Diagram
5A.1.6 Synthesiser Board No. 2 Divide by Two Module
5A.1.7 Synthesiser Board No. 2 Phase Comparator Module
5A.1.8 Synthesiser Board No. 2 D/A Converter Module
5A.1.9 Synthesiser Board No. 3 Circuit Diagram
5A.1.10| Synthesiser Board No. 3 Filter Matching Module
5A.1.11 | Synthesiser Board No. 3 105 MHz Mixer Module
5A.1.12| Synthesiser Board No. 3 100 MHz Amplifier Module
5A.1.13| Synthesiser Board No. 3 100 MHz Oscillator Module
5A.1.14 | HF Unit Circuit Diagram
5A.1.16| Frequency Selector Unit — Schematic Diagram
5A.1.16 | Receiver Circuit Diagram
S5A.1.17| Filter and 2,5 MHz IF Board Circuit Diagram
5A.1.18 | AF Board Circuit Diagram
S5A.1.19 | Exciter Board Circuit Diagram
5A.1.20| Transmission Circuits in the HF Head
5A.1.21| 20 Watt Amplifier
5A.1.22| Antenna Tuning Unit
5A.1.23| Convertor Unit
5A.1.24 | Remote Control Unit
5A.1.25| Charger Unit
5A.1.26 | Peripheral Circuits Board
10
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CONTENTS
PARA
ELECTRICAL SPECIFICATIONS 1
Specifications Common to Transmitter and Receiver 2
Transmitter Specifications 3
Receiver Specifications 4
MECHANICAL SPECIFICATIONS 5
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PART 2A
ELECTRICAL SPECIFICATIONS
1 The electrical specifications of the manpack transceiver are divided into:
a Specifications common to transmitter and receiver.
b Transmitter specifications.
c Receiver specifications.

SPECIFICATIONS COMMON TO TRANSMITTER AND RECEIVER

2 a

Type of equipment

Modes of operation

Frequency range
Number of channels
Channel spacing
Frequency setting
Operational battery life
before re-charging

Frequency stability

Antennna

Standing wave ratio
(SWR)

Battery unit

single sideband transceiver with compatable AM

capability.

i A2

il A3J on transmission and AM reception.

il A3J upper sideband.

iv. A3J lower sideband.

2 10 29,999 MHz,
28 000
1 kHz,

by decade switches.

14 hours for a cycle of 1 minute transm
9 minutes reception (voice).

1 x 107 over a temperature range betw

and +55°C.

i 2,315 m whip.

ission and

veen -15°C

§
i

ii Open wire, 19 m long which may be reduced
to 7 m by means of short circuits, so that
the antenna operates on a quarter wave-

length.

Less than 2.

i fitted with built-in charger operating from a

variable 10 V. to 30 V.dc. supply.

i can be charged either when coupled to the

transceiver or separately.

i composition: Nickel-cadmium. ﬂ

ISSUE 1
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2(m) (Continued)

iv

Vi

TRANSMITTER SPECIFICATIONS

3

a

Transmitted power
in A2 mode

Transmitted power
in A3H mode

Transmitted power in
A3J mode (LSB or HSB)

Carrier and unwanted
sideband rejection.

Linearity (intermodula-
tion products)

Harmonics

Dynamic af range

Compression time
Output protection

Continuous operation

quantity: 12 4A-H cells.
charging ratio: ¢/10.

rating 14,4 V.

20 W PEP into 50 Ohms during transmission

at normal level.

6 W PEP into 50 Ohms during transmission

at reduced level.

greater than 40 dB in A3J mode.

25 dB.

—40 dB with respect to peak power

measured on dummy antenna).

16 dB approximately for constant trans—

mitted power.

rise time 1,5 u s approximately.

against short and open circuits.

not detrimental to the equipment.

RESTRICTED/BEPERK
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RS B25 PART 2A
— RECEIVER SPECIFICATIONS
4 a Total bandwidth in A2 mode 300 Hz centred on 1 kHz at 6 dB.
b Total bandwidth in AM mode 3 kHz.
c Total bandwidth in A3J mode 2,7 kHz at 6 dB.
d Sensitivity in A3J mode for an
input voltage of 0,4 1 V. in
500 Ohms the signal and noise to noise ratio:
12 dB.
e Protection against first
image frequency 90 dB.
f Protection against second
image frequency 80 dB.
- g Protection against first
intermediate frequency 90 dB.
h Protection against inter-
fering frequencies for an interfering signal 15%/0 off
tune from a wanted 2 ; V, SSB signal.
The signal plus noise to noise |ratio is
10 dB for an interfering signal amplitude
of:
0,5 V.in the range 2 to 18 MHz.
0.4 V.in the range 18 to 25 MHz.
0,3 V. in the range 25 to 30 MHz.
A SSB signal 100 dB above a wanted 2 V. SSB
signal and 5%0 off tune gives an output with a
signal plus noise to noise ratio 10 dB. ‘
i AF power output i 10 mW in 300 Ohms with a signal distortion
of less than 7%/0.
ii 20 mW in 130 Ohms.
k Automatic gain control the a.f. level does not vary by more than 3 dB for
an input voltage variation of 1 uV, to 100 mWw.
ﬂ
ISSUE 1
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PART 2A RS B25
MECHANICAL SPECIFICATIONS :
5 a Weight of transceiver fitted
with antenna tuning unit and
battery unit 7,865 kg.
b Dimensions of transceiver
fitted with antenna tuning
unit and battery unit Length 420 mm
Width 215 mm
Height 90 mm
c Moisture fully watertight.
d Resistance to vibration,
bumps and shocks meets requirements for portable equipment.
)
}
|
%5
|
)[ \
6
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RS B25 PART 2B
GENERAL DESCRIPTION
CONTENTS

PARA
INTRODUCTION 1
SIMPLIFIED FUNCTIONAL DESCRIPTION 7
REMOTE CONTROL 13
ACCESSORIES 15

LIST OF ILLUSTRATIONS
' Fig No.

Simplified Block Diagram 2B.1
Block Diagram of Remote Control Function 2B.2
Manpack Transceiver and Accessories i

| 2B.3

RSl I
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RS B25 PART 2B

INTRODUCTION

1 The Manpack Transcejver Type RS B25 is an HF SSB communications transceiver suitable
for carrying in the field in a harness.

2 The frequency range extends from 2 MHz to 30 MHz and it operates in the A2J (Morse),
A3H (AM) and A3J (LSB lower sideband and HSB upper sideband) modes.

3 The frequency is selected by five front panel selection switches which control the output

of a synthesiser giving a highly stable output. Selection is in 1 kHz steps and provides a
total of 28 000 channels.

4 Antenna tuning is fully automatic and occurs each time a new frequency is selected and
each time the transceiver is switched on.

5 Power for the transceiver is derived from a nickel—cadmium battery pack which provides

for 12 to 15 hours operation in the A3J mode with a Transmit—Receive cycle of 1 minute
to 9 minutes (normal speech).

6 When connected with a remote control unit the transceiver can be used by two different
Operators at a distance of up to 1,5 km between them.

SIMPLIFIED FUNCTIONAL DESCRIPTION ’

|

7 The transceiver can be conveniently divided into five seperate functions as showri in Figure
2B.1 below. i

1

T

Tx .
HANDSET
ANTEN gD Tx - INTEMEDIATE Rx HEAD SET
TUNING e . Qx Rx HF HEAD Rx FREQUENCY
N‘f h - —_—
on AND Tx REMOTE
1 AF Rx CONTROL
UNIT
ANCILLARY
CRCUITS

SYNTHESISER

Fig. 2B.1  Simplified Block Diagram

ISSUE 1 RESTRICTED/BEPERK 3
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8

10

1

12

13

14

The synthesiser provides a hj

ghly stable heterodyne frequency which is applied to the HF
head and the |F section. A

The HF head contains the receive and transmit r.f. amplifiers. During transmission the
synthesiser is mixed with the intermediate frequency to generate the wanted r.f. signal.

During reception the synthesiser output is mixed with the received r.f. signal to provide the
intermediate frequency.

The i.f. section contains the i.f. amplification stages and the a.f. detector, and the
modulator.

A 20 W r.f. amplifier provides two r.f. outputs, 20 W PEP or 6 W PEP into 50 Ohms in the
A3H and A3J modes of operation.

The antenna tuning unit provides automatic match
all frequencies within the range 2 MHz to 30 MHz
to a whip antenna or an open wire antenna.

ing of the antenna to the transceiver at
. Facilities are provided for connection

REMOTE CONTROL

When connected to a remote control unit two operators may,
tion, transmit or receive a signal.
switch on the transceiver or select
the operator using the transceiver.

in turn, exchange informa—
However, the operator using the remo te control cannot
a frequency; these operations can only be carried out by

A block diagram of the remote control function is given in Figure 2B.2 below.

DISTANCE 1,Skm MAXIMUM

Bt Bhe
-_y__

RS B2S MANPACH

REMOTE CONTROL UNIT
EXCHANGE OF INFORMATION OR RECEPTION OF SIGNALS

EXCHANGE OF INFORMATION OR TRANSMISSION OF SIGNALS
LOCALLY OPERATED

REMOTE OPERATION

Fig. 2B.2 Remote Control Function
Block Diagram

RESTRICTED/BEPERK ISSUE 1
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PART 2B

15 The complete manpack transceiver A1 includes the following accessories:

a

b

A2
A3
A4
A5
A6
A7
A8

A9

A10 Harness.

ACCESSORIES

o

Battery Unit.

Battery Unit.

Remote Control Unit.

Knee Operated Morse Keyer,

Open-wire Antenna.

Battery Charging Cable.

Telephone Handset.

Headset.

XXX1 Whip Antennna.

16 These accessories are illustrated in Figure 2B.3

Fig. 2B.3

Manpack Transceiver and Accessories

ISSUE 1
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PART 2C
CONTENTS

PARA
INTRODUCTION 1
ANTENNA CONNECTION 5
OPERATION OF TRANSCEIVER 6
SIDETONE 8
REMOTE CONTROL OPERATION 9
CLOSING DOWN THE STATION 10
OPERATOR MAINTENANCE 11
FAULT LOCATION AND REPAIR BATTERY PACK 12
Charging and Operating Instruction 13
Storage 22
Safety Precautions 23
Maximum Ripple 24

LIST OF TABLES

TABLE No.
Faults Location 1.1
Battery Storage 1.2

LIST OF ILLUSTRATIONS

Fig No.
RS B25: Front Panel 2C.1
Battery Charging Ripple Graph 2C.2
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PART 2C
INTRODUCTION
1 The following operating instructions provide information on attaching the antenna,
operating the transceiver in all modes and care and maintenance of the battery unit.
2 Operator maintenance is given at the end of this Part.
3 A separate operator’s handbook is available for use in the field.
4 Reference to the front panel controls given in Figure 2C.1 should be made when reading

the following instructions.

ANTENNA CONNECTION

5 Proceed as follows:
1 Screw whip antenna into socket (13) on ATU.
2

To connect open wire antenna unscrew knurled knob on top of whip socket (13).
Insert antenna into slot behind whip socket and tighten down knurled knob.

3 Before deploying wire antenna check that the correct circuit
is opened as shown on the winding frame.

OPERATION OF TRANSCEIVER

6 To operate the transceiver, proceed as follows:

1 Plug the handset into one of the sockets (19, 20)

. The second socket may be used to
connect a headset or morse key.

2 Select the required frequency of operation by means of switches (4 to 8). The
frequency is read directly off the switches. '

3 Select the required mode of operation: HSB, LSB, AM or MORSE by means of
switch (9).

4 Select the antenna in use, whip_or open wire, by means of switch (12) on the
antenna tuning unit. Positions {8} " and ‘50 Ohms' of switch (12) are used only in
the mobile role together with 50 Ohm output socket (11) (see separate handbook)

5 Switch RC selector switch (17) to remote control off O'".

6 Switch RF selector switch (10) to ‘L’ (low power) or ‘H’ (high power) as required.
This switches transceiver ON.
7 Adjust volume control (16) to give the required audio level in the earpiece. To

increase the level turn clockwise. When the tone in the earpiece disappears the

transceiver is ready for reception. The tone indicates that automatic tuning is taking
place. :

n
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6 (Continued)

8

10

1

SIDETONE
7 The sidetone heard in the earpiece conveys the following information:
a Sidetone present i Battery OK.
ii Antenna current OK.
b Sidetone not present i 15 Minutes of operation left before
battery is flat.
i Antenna connection poor.,
iii Antenna is shielded.
8 If the antenna is shielded by buildings etc. move the transceiver for optimum position,
retune and check for sidetone. With a wire antenna check that correct circuit js open.
REMOTE CONTROL OPERATION
9 1 Connect telephone lines from remote control unit to terminals (18) on the
transceiver and the terminals on the remote control unit.
2 Set RC switch (17) to position '‘©.
3 Both local and remote operators can now communicate with each other without
transmitting and they are both able to receive incoming signals.
4 To call each other the local operator sets switch (17) to the spring return position
‘CALL’, and the remote operator presses the call switch on the remote control unit.
5 For either operator to transmit he must

Automatic tuning takes place after each change of frequency, each time the
transceiver is switched on and on request by pressing smtch},(B).

To transmit press the pressel switch on the handset and speak normally into the

mouthpiece. When the pressel switch is released the transceiver reverts to the receive
mode.

To operate in the MORSE mode connect a morse key to any of sockets (19) or (20),
leaving the handset connected to the other socket. Set mode switch (9) to MORSE

and operate the morse key. If a morse key is not available the pressel switch on the
handset can be used.

Moisture indicator (14) should be pink. Blue indicates that moisture has entered the
equipment.

press his own pressel switch and speak into

the mouthpiece. Local volume control sets level for both local and remote operators.
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CLOSING DOWN THE STATION

10 To close down the station:

1 Set RF selector switch (10) to position /O’ (off).

2 Disconnect the antenna.
3 Disconnect the handset and morse key.
4 Stow the various accessories in the harness.

OPERATOR MAINTENANCE

11 a All external parts of the transceiver should be kept clean by using a soft dry cloth.

b Special care should be taken of the handset, antenna and battery.

R (I

ISSUE 1 RESTRICTED/BEPERK 5



PART 2C

RESTRICTED/BEPERK

RS B25

FAULT LOCATION AND REPAIR

12 The following table gives symptoms of common faults that can be investigated by the
operator and rectified by the actions recommended. If these actions do not restore the

equipment to a serviceable condition, the equipment must be returned for second line
repair by technical personnel.

TABLE 1.1.

FAULT LOCATION

SYMPTOMS

PROBABLE CAUSE

ACTIONS

No background
noise

RF switch to ‘OFF’
position volume
control turned down

Faulty handset
Faulty battery unit

“Position RF switch to L or H.

Increase level by turning

volume control knob clockwise.
Clean connector contacts, check
for good aspect of the connector.
Replace handset.

Mount spare battery unit.

Poor receiving
conditions

Damp antenna base
Site unsuitable
Volume control
turned down
Faulty handset
Low battery

Wipe it dry.

Change for a more open site.
Increase volume control by
turning knob clockwise.

Replace handset.

Mount spare battery unit.

Background noise
does not dis-
appear in
transmission

Faulty handset

Replace handset.

Send signal not
received at the
far end

Site unsuitable
Not in the correct
mode of operation
Low battery

Change for a more open site.
Select the required mode

of operation.

Mount spare battery unit.

Send signal not
heard in earpiece

Antenna disconnec-
ted

Check antenna mounting.
Operator must stay clear
of antenna during operation.

Further investigations are to be carried out b

operator.

y the maintenance personnel and not by the
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BATTERY PACK

CHARGING AND OPERAT!NG INSTRUCTIONS

13 The RS B25 Battery Pack consists of a sealed charger unit and 12 x 1,2 Volts, 4 Amp hour
nickel cadmium batteries giving 14,4 V dc.

14 The batteries may be charged from an external dc. source with a voltage range of between
10 to 30 V.dc. '

Charging Time
15 The nominal charging time is 14 hours with an ambient temperature of 15° C to 25°C.

16 The maximum charging time is greater than 20 000 hours within an ambient temperature
higher than 0° C.

17 The following table shows the available capacity after storage:

TABLE 1.2 BATTERY STORAGE CAPACITY
Percentage of Total Number of Storage
Capacity Available Days in Store Temperature
80% 180 days 0°C

50% 70 days 20°C

50% 25 days 30°C

18  The Battery Pack is fitted with its own built—in charger.

Charging Instructions
19 To charge the Battery Pack follow the following short steps.
1 Disconnect the Battery Pack from the B25.
OR
2 Ensure that the B25 is switched off.
| 3 Connect the charging lead to the Battery Pack.

4 Connect the opposite side of the charging lead to one of the following : taking note
of Polarity. Red — Positive

Black — Negative.
1 A 12 Volt vehicle battery.
2 A 12 Volt Bench Type Power Supply.

3 A dc. source between 10 and 30 Volts.
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20 Leave the Battery Pack on charge for as long as possible. (A minimum of 14 hours is

required to restore a completely discharged battery to full capacity).

21 It must be noted that no standing load must be left on these batteries ie. DO NOT leave
the set on with batteries that are in a state of discharge (in other words nearly flat).
STORAGE

22 The VR nickel cadmium cells ma

y be stored for very long periods at temperaturesbfrom
—40°C to +50°C IN ANY STATE

OF CHARGE without permanent deterioration.

SAFETY PRECAUTIONS

23 The nickel cadmium cell is capable of deliverin
therefore care must be taken to avoid this as
permanent damage to the battery.

g approximately 40 Amps when shorted,
a short can cause a fire hazard and also

MAXIMUM RIPPLE

24 The following graph gives the maximum ri

pple at 100 Hz allowable for the supply voltage
to charge the battery pack.

VOLTS 10
PE AK 6
T0 2
PEAK 0
10 20 24 28 30

SUPPLY VOLTAGE

Fig.2C.2  Battery Charging Ripple Graph
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INTRODUCTION

1 The following paragraphs give definitions and truth tables for various logic symbols used in

this equipment and are included to assist technical personnel in understanding circuits
contained in the transceiver and ATU.

‘AND’ LOGIC FUNCTION

2 The AND function is shown in Fig. 2D.1.1 below:

A
| F
| —

Fig. 2D.1.1 AND Logic Function

The logic equation for output signal F is:
F=A.B

The truth table is as follows:

INPUTS OUTPUT
A B F

High High High

1 1 1’

High Low Low

‘0" ‘0’ ‘0’

Low High Low

‘0’ 1 ‘0

Low Low Low

‘0 ‘0 ‘0’

‘NAND’ LOGIC FUNCTION

3 The NAND function is shown in Fig. 2D. 1.2. below:

A
F
D

Fig. 2D.1.2  NAND Logic Function
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3 (continued)

The ldgic equation for output signal F is:
F= AB= A+B

The truth table is as follows:

INPUTS OUTPUTS
A B F

High High Loyv

“1 "1’ ‘0

High Low High

1 ‘0 1’

Low High High

‘0’ ‘1’ ’ 1’

Low Low High

‘0’ o 1’

LOGIC INCLUSIVE OR FUNCTION

4 The INCLUSIVE OR function is shown in Fig. 2D.1.3 below:

A
F
B

Fig. 2D.1.3  INCLUSIVE OR Logic Function
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4 (continued)

The logic equation for output signal F is:

F= A+ B

The truth table is as follows:

INPUTS
A

High

qr

High

e

Low

Q'

Low

IOI

High

l»'l

- Low

IOI

EXCLUSIVE OR LOGIC FUNCTION

5

EXCLUSIVE OR Logic Function is shown in Fig. 2D.1.4 below;

OUTPUT
F

Low

Q°

Low

Low
IOI
High

l1l

>

Fig. 2D.1.4  EXCLUSIVE OR Logic Function

The logic equation for output F is:

F=AB+ AB= A+ B

The truth table is as follows:

INPUTS

OUTPUT
A B F
High High Low
1 “qr 0
High Low High
1 o o
Low High High
o ” " 1
Low Low Low !
‘0 ‘0 ‘0
ISSUE 1 RESTRICTED/BEPERK
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LOGIC ‘'NOT’ FUNCTION .
6 The logic NOT function is shown in Fig. 2D.1.5 below:

A| > . F
Fig. 2D.1.56  LOGIC NOT Function
The logic equation for output signal F is:

F= A

The truth table is as follows:

INPUT ' OUTPUT
A F

High Low

" 0

Low High

D TYPE FLIP-FLOP

The ‘D’ Type FLIP-FLOP function is shown in Fig. 2D.1.6 below:

Fig. 2D.1.6 D Type FLIP-FLOP

a The Q output of the D typé flip-

flop will go to the same level as the D input (‘1" or
‘0’) when the clock signal is active

.

b This transfer occurs only after time x | called the transfer time, being in the order
of a few nano—seconds, which in most cases can be considered negligible. The Q
output is always the complement of the Q output.

c An active input to reset terminal R forces output signal Q to ‘1" and Q to ‘0", As

long as the R input is active the clock pulses will have no effect on the Q and Q
outputs, ; :

d An active input to set terminal S forces output signal Q to ‘1" and Q to ‘0", As long
as the S input is active the clock pulses will have no effect on the Q and Q outputs.
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INTRODUCTION
1 The following paragraphs contain some general information on the RS B25 Batteries.
MAINTENANCE AND COMMISSIONING
2 Unlike the vented or open cell battery the sealed VR battery requires no maintenance and

no commissioning procedure.

STORAGE

3 The VR sealed cells maybe stored for long periods at temperatures from —40°C to +50°C
IN ANY STATE OF CHARGE without permanent deterioration.

DANGERS

4 VR Cells are capable of delivering very high peak discharge currents. The B25 batteries are
capable of 40 Amp’s when shorted out.

5 Due to this high current, arcing can occur and can become a fire hazard.

6  The VR cell is:- §

a Free of maintenance.

b Compact.

c Shock proof.

d Vibration proof.
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INlPORTANT POINTS

7 The following are some points to note about VR cells.

8 Loads connected across the battery must be of an intermittent nature only, that is,
controlled by an external switching mechanism.

9 This point cannot be over stressed. So much so that it would be advantageous to explain
the reasoning behind this statement,

10 We shall take some hypothetical values for this explanation,

11 The B25 battery is a 4 AH Battery and it is charged at 350 mA.

12 The B25 Radio draws 500 mA on receive and 3 amps on transmit.

13 Thus if the battery was connected to a set that was on and also connected to an external
source, the charger would supply 350 mA but the battery would have to supply 150 mA to
make up the 500 mA that the set is using. :

14 Accordingly the battery would run flat,

15 All VR cells have a self resealing safety valve. This renders the cells safe against accidental
misuse. Such as extreme over or reverse charging. The valve opens at approximately four
atmospheres of internal pressure and ejects electrolyte. The pressure then falls and the
valve reseals.

16 Acell that has ejected electrolyte should be replaced as soon as possible,

4
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SYNTHESISER

INTRODUCTION

1

The synthesiser produces an accurate signal in the range 104,5 MHz to 132, 5 MHz for
use as the heterdyne frequency in the transmit and receive circuits of the transceiver. The

output frequency is any whole number of kilohertz to correspond with the communication
frequency selected by front panel switches.

Generation of the synthesiser frequencies is based on the use of two voltage controlled
oscillators contained in two phase locked loops; main loop an d secondary loop.

PRINCIPLE OF THE PHASE LOCKED LOOP

3 The principle of the phase locked loop is shown in Figure 3A.1.
PHASE BUFFER
V(O o COMPARATOR  AMPLIFIER
SEARCH Bl
L]
= T
Fig. 3A.1 Basic Phase Locked Loop 3
4 The VCO output frequency is determined by the dc. voltage applied to the varicap diode
anode. The capacitance of the varicap diode decreases with an increase in the dc. voltage
and hence reduces the VCO frequency. Conversely, if the dc. voltage is reduced the varicap
capacitance and hence the VCO frequency increases. A capacitance/voltage curve for the
varicap diode is given in Figure 3A.2. g
5

In the phase locked loop the VCO output is fed to a phase comparator together with a
reference frequency Fr derived from a stable source. The output of the phase comparator

is a dc. error voltage, proportional in sign and magnitude the difference in phase between
the VCO output frequency and the reference frequency Fr.
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CAPACITANCE
-
DC VOLTAGE
Fig. 3A.2 Varicap Diode C/V Curve
6 This control voltage is fed to varicap diode No 1, causing its capacitance to vary such as to

bring the VCO frequency exactly into phase with that of the reference frequency.

7 As the loop gain is insufficient for lock when the difference in the VCO and reference
frequencies is large, a second varicap diode (No 2) is used to bring the VCO frequency into
locking range. A search is carried out in steps, each step applying a dc. control voltage to

varicap diode No 2, until lock is achieved. Control then reverts to varicap N 1 which keeps

the VCO output frequency stable.

PRINCIPLE OF OPERATION OF THE SYNTHESISER

8 In the RS B25 Manpack the synthesiser uses two phase locked loops:-
a The main loop which operates with a step of 200 kHz

b The secondary loop which operates within the main loop with a step of 1 kHz
repeated every 200 kHz. :

9 A block diagram of the two loops is shown in Figure 3A.3.

Main Loop

10 The VCO output ‘Fm’ is applied to the main loop mixer together with the stepped 1 kHz
(repeated every 200 kHz) from the secondary loop.

11 The mixer output is divided by 4 and applied to a variable preset divider. The divisor of
this circuit is controlled by the 10 MHz, 1 Mhz and 100 kHz frequency selector switches.
The signal from this divider ‘Fd’ is fed to the phase comparator, to which is also fed a 25
kHz stable reference frequency ‘Fr'.

12 If a difference in phase exists between 'Fd’ and the reference frequency ‘Fr’ a dc. error
voltage will be produced proportional in magnitude to the amount of error and in sign to.a
positive or negative phase difference.

13 If the difference in ‘Fm’ and ‘Fr' is large a search generator also controlled by the reference
frequency produces a stepped voltage which brings the VCO frequency into locking range.
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Secondary Loop

14

15

16

17

18

Fig. 3A.3

The signal applied to the main mixer from the secondary loop is derived from a similar
phase locked VCO as that in the main loop.

The output of this VCO is applied to the secondary loop mixer together with a 100 MHz
reference signal from a crystal oscillator.

The secondéry mixer output is applied to a variable preset divider, its divisor being con—
trolled by the 100 kHz, 10 kHz and 1 kHz frequency selector switches.

The divider output ‘Fd’ is compared in a phase comparator with 1 kHz reference frequency

‘Fr’. The error signal produced by the phase discriminator controls the frequency of the
secondary loop VCO.

The following table shows the output frequencies of both VCO's for a specific frequency.

SEARCH
GEN

4

SMHz

@ 1 25KkHz FEED BACK @ .
' +200 @ FM
(—

vp _
+ 25 D T b
SEARCH
GEN
1kHz > @
Fd’ j
i
vp i
D 4

100MHz

Main and Secondary Loops
Block Diagram

eI T
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FREQUENCY SETTING FREQUENCY OF vco FREQUENCY OF vCO
kHz MHz MHz

02000 104,500 100,500

02050 104,550 100,550

02100 104,600 100,600

02199 104,699 100,699

02200 104,700 100,500

03600 105,500 100,500

05000 107,500 100,500

10000 112,500 100,500

15000 , 117,500 100,500

20000 122,500 100,500

29000 131,500 100,500

29999 132,499 100,699

MAIN CIRCUITS )

Search Signal Generator

19

20

21

A search generator is provided for both main and secondary loops. A dual flip—flop
frequency discriminator produces pulses from one flip—flop when ‘Fm’ is higher than ‘Fr’

and from the second flip—flop when ‘Fr' is higher than ‘Fm’. If the frequencies are the
same no pulses are produced.

When a frequency difference is detected, the output pulses are fed to a binary counter
which in turn produces clock pulses to drive a digital to analogue converter. The binary

input is converted to a stepped voltage by the D/A converter. This stepped voltage controls
the VCO frequency.

Figure 3A.4 shows the waveform of the stepped voltage.
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AMPLITUDE

TIME

Fig. 3A.4 Stepped Voltage Waveform i

Phase Comparator

22

Variable Preset Divider

23

24

25

26

The phase comparator is conventional sample and hold circuit which producesa dc. error
signal proportional to the phase difference between the VCO and reference frequencies.

A functional block diagram of the main loop variable preset divider is shown in Figure ,
3A.L. 3

The VCO oscillator output is mixed with the received signal in the range 2—29E 999 kHz,

the mixer output being 102,5 MHz. This is fed via a |IF bandpass filter to the trapsmit and
receive circuits. :

Frequency F2 from the VCO is set by the 10 MHz, 1 MHz and 100 k

Hz frequency selector
switches and is expressed by the relation:—

F2=102,5 MHz + (2 to 29,999 MHz)
F2=104,5 to 132,499 MHz

F2 is fed to the main loop mixer together with frequency F3 from VCO.
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27

Frequency F4 the mixer is set by the 100 kHz, 10 kHz and 1 kH

z frequency selector
switches and is expressed by the relation:

F4=F2 - F3

Thus: the minimum value of F4
=104,5 - 100,5 = 4 MHz

The maximum value of F4
=132,499 — 100,699 = 31,8 MHz

The range of F4 varies in

settings.
28 Frequency F5 (F4 = 4)is similarly dependent on the frequency selector switch settings
and has a range of 1 to 7,95 MHz in 50 kHz steps.
29 The variable preset divider produces a fixed frequency ‘Fo’ of 25 kHz from any ‘F5’
: frequency input. To achieve this output the division ratio Do must be:
Do minimum = 1000 25 =40
Do maximum = 7950 25 =318
Spacing of two consecutive division ratio is therefore:
50 25=2
V(o F1  2-29999 kHz
{ 102,5 MHz
F2 & (A
~~
MIXER
F
T@éﬁ = — 4 B 110 or 12}
MIXER /
4 F3 10-R12
COMMAND
SIGNAL
ARIABLE
SETTING DATA——~ RESET
V(o1
Fig. 3A.5 Variable Preset Divider
Functional Block Diagram
8
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30

31

32

33

34

35

Over the whole range the division ratios are:-
40-42-44—-46-48-50-52 ... 314-216-318.

Each division ratio is obtained through a divide by ten or divide by twelve divider which
determines the total number of divisions to be carried out depending on the settings of the

10 MHz, 1 MHz and 100 kHz frequency selection switches. At the end of each counter the
main loop reset signal is generated.

When the divisions by ten is completed an end of division signal (main—loop reset) is
generated. This resets the preset divider to its initial condition,

Certain frequencies do not require division (s) by twelve but all frequencies require divisiorn
by ten except 2,800 MHz.

The following table gives examples of the overall division, the rank of the divider, and the
number of divisions by ten and/or twelve.

A

ISSUE 1 RESTRICTED/BEPERK 9



RESTRICTED/BEPERK

PART 3A RS-B25
SETTING kHz | OVERALL DIVISION RANK|NO. OF NO. OF
DIVISION DIVISIONS BY | DIVISIONS
12 BY 10

02000 40 4 0 4
02200 42 4 1 3
02400 44 4 2 2
02600 46 4 3 1

- 02800 48 4 4 0
03000 50 5 0 5
03200 52 5 1 4
03400 54 5 2 3
03600 56 5 3 2
03800 58 5 4 1
04000 60 6 0 6
048000 68 6 4 2
05000 70 7 0 7
10000 120 12 0 12
15000 170 17 0 17
20000 220 22 0 22
25000 270 27 0 27
29000 310 31 0 31
29800 318 31 4 27
29999 | 318 31 4 27

36  The theory of operation of the variable preset divider in the secondary loop is similar to

that described for the main loop. The division ratios are dependent on the settings of the
100 kHz, 10 kHz and 1 kHz frequency selection switches.

37  Frequency F3 from VCO's varies from 100,5 MHz to 100,699 MHz every 200 kHz. 41
As the fixed frequency applied to the secondary loop mixer is 100 MHz the division rank
of the variable divider changes for each frequency setting and ranges from 500 to 699,
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SYNTHESISER FUNCTIONAL DESCRIPTION

38 The following functional description of the synthesiser makes reference to Figure 3A.6.

39 The VCO in the HF Head is controlled by three dc. voltages: —

a The sub—band voltage generated by the sub—band control of the Frequency
Selector,

b The alignment voltage (pre—positioning or search) generated by the D/A converter
which, in turn, is controlled by the frequency discriminator, both units of which are
located on Synthesiser Board No. 2.

c The feedback control voltage generated by the phase comparator located on
Synthesiser Board No. 2. ‘

40  The 25 kHz reference frequency is derived by a temperature compensated crystal oscillator
(TCXO0) oscillating at 5 MHz. This signal is divided by 2 and then by 100 (both dividers
located on Synthesiser Board No. 2). Thus producing the reference frequency of 25 kHz
required for operation of the main loop

41 The 1 kHz reference frequency required for the secondary loop is derived from the 25 kHz
reference frequency through a divide by 25 divider located on Synthesiser Bolard No. 2.

SEARCH
™~ =] SIGNAL ;
I GENERATOR Vo !
! feee—  |osciLLator -
[ !
HASE i
I, r‘ COMPARATOR *
BKHz 4 | I FREQuENcY , |
REFERENCE | DISCRIMINATOR JFEEDBACK
FREQ FROM | 0/A CONVERTOR
TCXO IN
HF HEAD | 1
L VARIABLE DIVIDER MAIN- | ¢
————— PRESET BY FOUR Loop :
DIVIDER MIXER
T
: i
MAIN LoOP ’ |
v
SEACH ?
~ —-* SIGNAL - — —— - l
: GENEIRATOR veo '
| e — OSCILLATOR___.__.__,-_.s.J
! : PHASE '
whz | COMPARATOR ‘
FREQUENCY
REFERENCE ! DISCRIMINATOR JFEEDBACK
FREQ. FROM | . 0/A CONVERTOR |
SYNTH, ¥ |
N°2 BOARD | '
I VARIABLE SECONDARY
—_—— PRESET te—- — 7 [ 00p
DIVIDER MIXER
SECONDARY L0oOP | :
100 Miz -
}ﬂz
RS B25 Synthesiser
Fig. 3A.6

Functional Block Diagram
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Operation of Main Loop

42

43

44

45

46

47

48

49

The 25 kHz reference frequency is applied to the phase comparator, frequency dis—
criminator and D/A converter. A signal from the variable preset divider, located in the
frequency selector is also applied to each of these units. This signal is dependent on the
settings of the communication frequency.

The main loop, however, is dependent only on the 10 MHz, 1 MHz and 100 kHz (even
values only) frequency selection switches.

When the frequency of the signal from the variable preset divider is very different to the
25 kHz reference frequency (e.g. on change of communications frequency) the frequency
discriminator and the D/A converter produce a stepped voltage output which is applied to

the phase comparator,

The output frequency of the VCO will be in the range 104,5 to 132,499 MHz dependent
on the settings of the frequency selector switches.

After amplification this signal is:—

a used as a variable heterodyne frequency in the transmit and receive circuits of the
transceiver.

b applied to the main loop mixer, located on Synthesiser Board No. 1. The mixer also
receives a signal from the secondary loop in the frequency range 1005 to 100,699
MHz dependent on the settings of the 100 kHz, 10 kHz and 1 kHz frequency
selector switches. This frequency range has steps of 1 kHz repeated every 200 kHz. -

The frequency of the signal from the main loop mixer varies from 4 to 31,8 MHz and is |

applied to a divide by 10 or 12 divider via a divide by 4 divider. The rank (or command) |

signal, defining a divide by 10 or a divide by 12 operation is generated by the variable
preset divider which is controlled by the frequency selector switches. :

The division ratio of the preset divider ranges between 4 and 31 to produce a 25 kHz !
signal.,

This signal is applied to the phase comparator, where it s compared with the 25 kHz

reference signal, any phase difference producing the feedback error signal to control the
VCO.

Operation of the Secondary Loop

50

51

52

The 1 kHz reference signal is applied to the phase comparator, frequency discriminator and
D/A converter on Synthesiser Board No, 1.

These three units also receive a 1 kHz signal from the variable preset divider in the

Frequency Selector, which is controlled by the 100 kHz, 10 kHz and 1 kHz frequnecy
selector switches.

When the difference between the 1 kHz reference frequency and the frequency from the
variable preset divider is large, the frequency discriminator and D/A converter generate a
stepped voltage output which is applied to the alignment varicap of VCO on Synthesiser
Board No. 1. This control voltage is produced until the feedback loop is locked. From
then on VCO is controlled by the error signal from the phase comparator.,

12
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53  The output frequency of VCO will be in the range 100,5 MHz to 100,699 MHz dependent
on the settings of the frequency selection switches.

54 After amplification this signal is:—

a applied to the main loop mixer

b applied to the secondary loop mixer on Synthesiser Board No. 3, which also
receives a 100 MHz signal from the crystal oscillator located on Synthesiser Board
No. 3.

55 The frequency of the signal from the secondary loop mixer varies from 500 to 699 kHz
and is applied to the variable preset divider, the division ratio of which is controlled by the
frequency selector switches to be in the range 500 to 699. This produces a 1 kHz output
for all frequency selectors.

96  This signal is applied to the phase comparator on Synthesiser Board No. 1 where it is

compared with the 1 kHz reference signal, any phase difference producing the feedback
error signal to control VCO.

Operation of Ancillary Circuits

57

58

59

60

61
62

The ancillary circuits located on Synthesiser Board No. 3 generate the following signals: —

a A 100 MHz signal in the A2J (MORSE), A3H (AM) or A3J upper sideband;modes of
operation selected by the front panel mode switch. This signal acts as a fixed
heterodyne signal for the transmit and receive circuits of the transceiver.

b A 105 MHz signal in the A3J lower sideband mode of operation. This signal also acts
a fixed heterodyne signal for the transmit and receive circuits of the transceiver.

c A 256 MHz signal used as a fixed heterodyne signal in the transmit and receive
circuits of the transceiver,

In the MORSE HSB and AM positions of the mode selector switch a' +61 supply enables

amplifier 203 which allows the 100 MHz through from the crystal oscillator. Filter 201
matches the signal to the output. :’ :

In the LSB mode the +6 V supply enables mixer Z02 which is fed with two signals:
a 100 MHz signal from the crystal oscillator.

b 5 MHz signal from the TCXO0 .

The sum frequency signal of 105 MHz is matched to the output by filter Z01 which is also
enabled by the +6 V supply.

The 2,5 MHz signal is derived from the divide by 2 divider on Synthesiser Board No. 2.

The 1 kHz signal from the divide by 25 divider on Synthesiser Board No. 2, is used as a
tone in the Morse Mode or by the antenna tuning unit during tuning.

ISSUE 1 RESTRICTED/BEPERK 13
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63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

RECEPT!ON CHANNEL

The received signal, in the frequency range 2 MHz to 30 MHz, from the 20 W amplifier is

applied to the reception mixer in the HE head module via an input protection circuit and a
2 MHz to 30 MHz filter.

Also fed to the reception mixer is the variable heterodyne signal (104,5 MHz to 132,5
MHz) which is derived from the synthesiser through transmit/receive switching diodes.

The 102,5 MHz signal from the reception mixer is applied to the IF 2,5 MHz and 102,56
MHz mixer module via transmit/receive switching diodes and a 102,5 MHz crystal filter,

Transmit/receive switching diodes route the 102,5 MHz signal through a filter to an a.g.c.

controlled amplifier and from the amplifier to the mixer.

The mixer is also fed with a fixed 100 MHz (Morse, AM or USB mode) or 105 MHz (LSB
mode) heterodyne signal via an amplifier,

The mixer 2,5 MHz output signal is routed by transmit/receive switching diodes through
an amplifier to the 2,5 MHz filter and |F module

Depending on the mode of operation, transmit/receive switching diodes route the signal
through an amplifier and A3H filter (AM mode) or to an amplifier and SSB and A2J filters

through transmit/receive switching diodes (Morse, LSB, USB modes).

Outputs from both these circuits are applied to a common amplifier and then through
transmit/receive switching diodes to a second amplifier which is controlled by the a.g.c.

i

Again, depending on the mode of operation, the signal is fed either to an SSB and A2J

demodulator (Morse, LSB. USB modes) or an A
circuit,

The mode selector routes the detected output to a second mode selector on the AF board
either directly to an AF amplifier (via the mode selector) or through a filter (via the mode
selector). This amplifier has its gain controlled by the Volume Control.

The output from this amplifier is fed through a second amplifier to the local earphone or
via the remote control amplifier to a remote control panel.

TRANSMISSION CHANNEL

When operating in the A3H or A3J (AM, LSB or USB) bands, the signal from the local or

remote microphone is applied to filter networks, through transmit/receive switching diodes
and the mode selector switch, on the exciter board.

In the A2J (Morse) mode the fixed 1 kHz signal from the synthesiser, modulated at the
keying rate, is applied to the filter networks through the mode selector switch.

The output signal from the filter
The amplifier output is applied to a modulator which causes the 2,6 MHz heterodyne
signal from the synthesiser to be modulated. The amplifier output also provides, through a
detector and amplifier, the dc. control voltage which regulates the gain of the AF signal,

: , amplifier
and SSB and A2J filter and common amplifier (all mounted in the 2,5 MHz filter and IF
board). The gain of the 2,5 MHz amplifier is controlled by the compressor control input,
generated within the peripheral circuits,

14
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78  When operated in the A3H (AM) mode; carrier re—insertion is carried out within this

amplifier. A 2,5 MHz re—insertion signal from the synthesiser is applied through the mode
selector switch and an amplifier.

79 The output signal from the 2,5 MHz amplifier is applied through the transmit/receive
switching diodes to the mixer on the |F and 2,5 MHz and 102,5 MHz mixer board. The

80  The 102,5 MHz output signal from the mixer is fed through transmit/receive switching

diodes, a 102,5 MHz amplifier and a second transmit/receive switching diode circuit to the
transmit mixer.

81 This mixer also receives the variable heterodyne signal 104,5 MHz from the synthesiser
through transmit/receive switching diodes.

82  The resulting transmission frequency in the range 2 MHz to 30 MHz is fed viaa 2—30 MHz
band pass filter and pre—amplifier to the 20 Watt transmitter output amplifier,

ANCILLARY CIRCUITS
83  The ancillary circuits generate the following signals:—

a AGC voltage

b Remote—to—local calling signal
c Local—to—remote calling signal
d Transmit/receive changeover signal.

AGC VOLTAGE

84 In all modes of operation the signal from the impedance matching unit on the 2,5 MHz
filter and IF board, is applied to an agc. generating circuit. The output of this circuit is
applied, via a matching circuit on the peripheral circuit board to amplifiers on the IF and

2,5 MHz and 102,5 MHz mixer module, and the 2,5 MHz filter and IF module as described
earlier. i

REMOTE—-TO—-LOCAL CALLING SIGNAL

85 A signal from the remote panel triggers the call tone generator on the AF board, the
output of which is applied via an amplifier to the local earphone. ‘

LOCAL—TO—REMOTE CALLING SIGNAL

86  When the CALL switch on the front panel is set to CALL—ROEP the call tone generator is
triggered supplyi\ng a call tone to the remote control panel via the remote control amplifier.

TRANSMIT/RECEIVE CHANGE-OVER SIGNAL

87  The transmit/receive changeover circuits provide two voltage levels correspontling to the

panel via a comparator.

ISSUE 1 RESTRICTED/BEPERK A 16
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20 WATT AMPLIFIER .

88  Received signals from the antenna tuning circuits are fed to the HF unit through transmit/
receive switching diodes.

89  The transmission signal from the HF unit is amplified in the 20 W amplifier and applied
through the antenna tuning unit to the antenna.

90  Ancillary circuits of the 20 W amplifier are:—
a Power supply circuits
b Compressor control loops

91 Ancillary circuits of the antenna tuning unit are:—

a Antenna tuning control circuits
b Antenna tuning feedback control loop

c Transmission monitoring circuits

RECEPTION CHANNEL

92

Depending on the position of the antenna switch the 2 MHz to 30 MHz received signal is
routed as follows:—

a 50 Ohm/Vehicle position — through antenna switch, coupler and harmonics filter

(all in the antenna tuning unit) and transmit/receive switching diodes (in the 20 W
amplifier) to the exciter board in the HF unit

b WHIP/WIRE position — through the variable inductor (used during an antenna

tuning cycle), antenna switch, harmonics filter and transmit/receive switching diodes
to the HF unit.

TRANSMISSION CHANNEL

93

94

95

The 2 MHz to 30 MHz transmission signal, at a level of 1 mW PEP, is applied to a first
push—pull stage via a phase—splitter, pre—amplifier and input matching transformer,

The output from the push—pull stage is fed via a matching transformer to a second
push—pull stage, its output being applied to transmit/receive switching diodes via an

output matching transformer and coupler. Each of the above circuits are contained within
the 20 W amplifier module. -

From the transmit/receive switching diodes the signal is fed to the antenna through the
antenna tuning unit as follows:—

a Coupler, harmonics filter and antenna switch in the 50 Ohm/Vehicle position

b Harmonics filter, coupler, antenna switch in the WHIP/WIRE position, 20 dB
coupler and variable inductor. :

16
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ANCILLARY CIRCUITS

96 a

2,5 MHz

Battery Supply:— the battery voltage is applied to a stabilised power supply via a
current measuring circuit. This circuit is also supplied with a transmit control signal.
The output from the stabilized power supply is fed via separate temperature
compensated bias circuits to first and second push—pull stages.

Compressor Control Loops:— There are three éompressor control loops as shown in
Figure 3A.7

i Current Control Loop:— The average current consumption is measured
through a current measuring circuit. The resultant signal is applied to a
comparator together with a constant value current reference.

The error signal from the comparator is applied to the compressor amplifier
located on the exciter board. The error signal therefore controls the power
transmitted from the Manpack.

i Output Current Control Loop:— A detector circuit provides a signal to the
compressor amplifier if excessive current is being drawn by the output and
reduces its gain and therefore the transmitted power,

iii Power Control Loop:— A signal proportional to output power is fed to a
comparator together with a constant power reference signal. The resulting
error signal controls the gain of the compressor amplifier and hence the power
output. By using one of two power reference signal levels this circuit operates
on Normal Power (20 W) or Reduced Power (6 W).

Transmission
signal

Fig. 3A.7

PROTECTIVE
CIRCUIT
EXCITER HEF 20w . 500 OUTPUT
AMPLIFIER ~UNIT AMPLIFIER ON
ANTENNA

: .
COMPRESSOR |
AMPLIFIER | CURRENT

| MEASUREMENT

O:? ‘___J

*j —— —— COMPARATOR

Power
‘————
Reference

COMPARATOR

< Current
Reference

Compressor Control Loop
Block Diagram
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ANTENNA TUNING UNIT .

97 a Antenna Tuning Control Circuits:— a programme circuit, located in the peripheral
zircuits, is enabled by a change in any of the frequency selector switch positions
actuation of the TUNE pushbutton, or by switching the transceiver on.

i The programme circuit generates the beginning of cycle signal which
enables: —

The power supply circuits of the Antenna Tuning Unit,
The antenna tuning tone circuit in the exciter board, which applies a 1 kHz
tone to the earphone,
The transmit/receive changeover.,
ii The power supply circuit generates a signal which enables:—
A logic circuit.
A motor drive circuit,
A pre—positioning comparator,
A feedback comparator,
iii The logic circuit generates three signals which enable:—
The Pre—positioning comparator from the beginning of cycle signal,
A feedback comparator signal and end of pre—positioning signal when the
variable inductor reaches the pre-positioning point.

v When the inductor is tuned the logic circuit generates the end of cycle signal
which is applied to the programme circuit which inhibits the whole .antenna
tuning system after a given time. This signal is generated after receiving a
signal from the motor drive circuit indicating that the inductor is tuned.

b Antenna Tuning Feedback Control Loop:— the variable inductor is mechanically
linked to the wiper of the antenna tuning potentiometer and antenna tuning drive
motor:—

i From the beginning of the cycle a fixed reference voltage is applied to the
pre—positioning comparator together with the voltage from the antenna
tuning potentiometer wiper. The error signal from the comparator is applied
to the logic circuit.

ii The signal from the logic circuit is applied to the motor drive circuits causing
the motor to rotate and hence the value of inductance and the wiper position
varies in proportion. When the inductor reaches the pre—positioning point the
feedback control cycle begins. :

iii The reflected voltage (VR) and direct voltage (VD) derived in the 20 dB
coupler, are applied to a discriminator via a phase—splitter. The two signals
from the discriminator are applied to the feedback control comparator and "
the resulting error signal is applied to the logic circuit, [

18
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97 (continued)

iv The signal from the logic circuit is applied to the motor drive circuit causing
the motor to rotate. When the inductor reaches its exact tuning value a
detector generates a signal which is fed to the logic circuit, which in turn
generates a signal which causes the motor to reverse its direction of rotation.

v An end of cycle signal is then produced by the logic circuit. Due to inertia the
inductor oscillates about the tuning point reducing in amplitude but never
quite reaching a stationary condition.

vi The end—of—cycle signal causes the programme circuit to inhibit the antenna
tuning system after a pre—determined period determined by the programme
circuit.

c Transmission Monitoring Circuits:— a signal from the coupler is applied toa

GENERATION OF DC VOLTAGES

98 A convertor unit, powered from the battery box generates the various dc. voltages required
by the transceiver. A charger is also incorporated in the battery box enabling the batteries
to be charged from an external dc. source of between + 10 V. and + 32 V.,

99  Convertor — a block diagram of the convertor is shown in Figure 3A.8 below:—

BATTERYl
UNIT . —— > - 22V
' | DC — * 3V
_E_O»O CHOPPER o CONVERTER VOLTAGE —— "t 6V
— oN GENERATING f——= - ¢V
— CIRCUITS e+ 10V
— P
' —— - l CONTROL N
37 SIGNAL | REGULATOR
CONVERTER UNIT
D R R

A i §

Fig. 3A.8 ‘ Converter Unit
Block Diagram
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99 Continued

a The +14,5 V. supply from the battery box is fed via the power ON/OFF switch to a

chopper circuit which stabilises the output voltage against variation due to the load
and battery voltage.

b The signal from the chopper circuit drives a convertor which delivers the following
dc. voltages:— +10 V.

+6 V.
+3 V.
—6 V.
—22 V.

These voltages are distributed to the various sub—units of the transceiver.

c The + 10 V. from the voltage generating circuits is applied to a regulator in the
convertor unit. A control signal is produced which is fed to the chopper. This circuit
constitutes the voltage control loop of the convertor unit.

100 Charger — A block diagram of the battery charger is shown in Figure 3A.9 below:—

.
Vdc FROM +C.,L ! I
10 to 32V _O_'_ﬁL |
SWITCHING
DRIVER ] CIRCUIT
m/vib. COMPARATOR |-CONTROL o
SIGNAL
| |
CURRENT VOLTAGE
MEASUREMENT GENERATION
CHARGER

l
iBATTERY jllllll'_—__-llll.‘*—ﬁ

BATTERY UNIT

Fig. 3A.9 Battery Charger
Block Diagram
20 RESTRICTED/BEPERK
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100 Continued

a

Supply for the charger is derived a +10 V. to +30 V. dc. source and is applied

to a switching circuit and a multivibrator driver circuit which operates the switching
circuit.

The signal from the multivibrator is applied to a comparator which is also fed with a
signal from a current measuring circuit. :

As soon as the external voltage is applied to the charger the comparator delivers a
control voltage to the switching circuit, which causes the voltage generating circuits
to be powered from the external voltage.

The amount of energy stored by the voltage generating circuit is sensed by the
current measuring circuit which, at a given value of current, generates a signal which
causes the comparator output to change state. This signal causes the external supply
to be disconnected from the voltage generating circuits by the switching circuit.

The stored energy in the voltage generating circuits is now discharged into the
batteries. Once the voltage generating circuits are discharged the next cycle is

initiated by the multivibrator. Thus the rate of charge is controlled by the multi—
vibrator.

If the Manpack Transceiver is left on during charging, the ON charge time should be
doubled for maximum battery charge. <
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PART 3B
- INTRODUCTION

1 The following pages contain a detailed procedure to be followed when the RS-B25
Manpack is set up and performance tested using the TRC 319-1 Test Set.

Fig. 3B.1 TRC 319 — 1 Test Set

General View

TRC 319-1 TEST SET

2 The TRC 3191 Test Set has been specifically designed to test the RS—B25, 26 and C27
radio sets.
o : TRC 319 — 1 g
Fig. 3B.2
‘9. 3 View Without Lid
\/ U
ISSUE 1
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3 It contains all the necessary power meters, frequency counters, tone and sigral generators
etc. to facilitate complete testing of these radios.

Fig. 3B.3 TRC 319 — 1

Position of Accessories in Lid

4 For complete information on the TRC 319—1 Test Set refer to the TRC 319—1 Operator’s
Handbook : 3 Volumes.

Fig. 3B.4 TRC 319 — 1

Position of Cables in Lid
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TRC 3191 TEST SET : STARTING UP PROCEDURES

Starting up Operation and Verification of the Test Set (Fig 3B.5):

5 1

inside the cover.

AN

N

Remove the test set upper cover and check the cables and accessories located

A

\IOLTP}E\R

N

FREQUENCY\METER

N
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FILTER™ 1 v, RANGE SI\ Kff‘ X sz/
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il
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FMETE S MHT
INPUT ouTPUT

20w OUTPUT

GEN
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N Y O N O
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LI T T T I T T T T TN
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PORTABLE
S501

O

VEHICLE I
$502

O

ourpPur

430V

outPyr
AC

AC LINE
FUSE

il

| s C]) ?
® ® E &DgOi é@ cj)
Fig. 3B.5 TRC 319 — 1
Front Panel Layout

2 Set the ON/OFF switch (item 3) to OFF.

3 Open the access door located on the test set right—hand side panel and connect
cable WO1 to receptable J509. Connect the other end of cable W01 to the 220 V.,
50 Hz mains (output current) Test 2A. ;

4 Set the ON/OFF switch (item 3) to ON. Check for lighting of the GO indicator lamp
(item 11).

5 Set selector 23 to EXT. The reading off the frequency meter (item 24) should be
000000.

6 Test the supply voltages of the test set as follows:
a Set the voltmeter selector (item 18) to TEST.
b Set S501 (item 37) to 20.

¢
c Set S502 (item 38) to 20. ﬂ
d Adjust S503 (item 4) and check for the following readings off the voltmeter
(item 22).
ISSUE 1 RESTRICTED/BEPERK 5
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PART 3B RS-B25
5 6 (continued)
S503 Reading of Voltmeter
1 +15 V.
2 - 15V,
3 +12 V.
4 +10 V.
5 +5V.
e Press the +30 V. cut out switch (jtem 2).
7 Check for lighting of OUTPUT DC indicator lamp (item 39).
8 Check that, with S503 (item 4) set to the following positions, the readings listed
below are obtained off the voltmeter (item 22).
S503 Reading of Voltmeter
6 +29 V.,
7 +145V,
8 +10 V.
9 -8V.
10 +6 V.
11 +5 V.,
12 +3V.
13 -3 V.
9 Test the RF voltmeter, frequency meter and generator as follows:
a Set the frequency meter selector (jtem 23) to GEN.
b Set the generator selector (item 25) to CW (INT or EXT).
c Set the attenuator (item 21) to —60 dBm.
d Set the selector of voltmeter (item 18) to GEN.
e Select the 12 frequencies generated by the generator in turn, by means of
the selector (item 10) and check that the reading off the frequency meter
(item 24) corresponds to the frequency selected. Check for a reading of
0,22 V plus/minus 2 dB off the voltmeter (item 22).
NOTE: The reading off the voltmeter decreases by
20 dB (approximately) for 1 to 2 seconds
between two frequency selections.
10 Test the modulation as follows:
a With the generator selector (item 25) on CW, INT or EXT take a reading on
the voltmeter.
b Set the selector (item 25) to AM : the voltmeter reading must increase by 1dB. =
ﬂ
6
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RS-B25 PART 3B
11 Test the beginning of cycle circuit as follows:
a Set 5501.(item 37) to 20.
b Set S502 (item 38) to 2.
c Press selector B (item 7) and listen for the AF signal (1 000 Hz) over the

loudspeaker (item 28): check that TUNING indicator lamp (item 27) lights
up simultaneously,

d Press selector C (item 7' - the 1 000 Hz signal should disappear and the
indicator lamp (item 27) should go out. :

12 Set the generator to 16,25 MHz by means of selector 10. Check for the lighting of
RANGE indicator lamp (item 29), which should be off for any other frequency.

NOTE: If a fault is detected ruring the tests, refer to the
test set technical manual.

13 Switch off the equipment. Set switch 3 to OFF,

DETAILS ON TEST PROCEDURES

6 Tests shall be carried out on the complete Manpack s

ystem (without battery for tests 1 to
10 and with battery for tests 11 and 12). '

+

Fig.3B.6  Connection of RS B25 SA to TRC 319 — 1 ﬂ
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RS-B25

PROCEDURE

7

For each test specific setting up procedures are shown at the start of the test. Complete

instructions for opening the equipment and the removal of modules found to be
unserviceable during the tests are dealt with in Part 3D Repair.

All Sections Contain for Each Test:

8

10

1

A flow chart. Each block contains the number of a test. When the test has been performed,
and the result is OK follow the arrow to the next test, and turn to that test to continue. If
the result is not OK, follow the arrow ‘NO’ to the next test to be performed, or change the

module specified. For instructions on removing and replacing modules refer to the
illustrated instructions in Part 3D.

A diagram shows the test set and the equipment being tested. Note that all connections to

be made are shown. The cables are numbered and the diagram clearly shows where both
ends go.

All controls that have to be set, are overprinted in black and lights that should come on are
highlighted. Extreme care must be taken that all controls are set up before performing the
test. Controls that are not shown in black do not matter, and can be left in any position. In
Some cases a control is shown in black (such as S501) but no number is given. This means
that this control will be adjusted to various positions during the test.

A short description of the test procedure to be followed. This will contain written
instructions and tables of switch positions and meter readings, as applicable.

RESTRICTED/BEPERK ISSUE 1
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12 The following Flow Chart is for the complete functional testing of the RS-B25.

© FUNCTIONAL TESTING

Fig. 3B.7

TEST INSTRUCTIONS

INPUT FOR EVERY MAN- PACK

POWER OUTPUT

FREQUENCY

A-M RECEPTION

LSB RECEPTION

ATU

SIDE TONE

BATTERY

FREQUENCY ADJUSTMENT

MORSE RECEPTION

REMOTE CONTROL BOX

MAN - PACK

0K

CHARGER

Complete Flow Chart for Testing the RS B25
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SETTING UP PROCEDURE FOR TESTS A1-A10

13 Th@LfoIlowing procedure covers the setting up of the TRC 319 and the RS-B25 for tests
A1k A10.

1 Dismantle the battery pack from the RS-B25.

2 Set selector, .0. L H to the ‘0’ position (position OFF).

3 Put the manpack system on a flat and clean surface, with the front panel facing the
operator.

4 Release the two battery unit toggle fasteners.

5 Disengage the toggle fasteners completely.

6 While holding the transceiver unit, pivot the battery unit to the left, the front right

edge acting as a hinge (this ensures withdrawal of the battery unit connector from
the transceiver unit connector without damage).

7 Uncouple the battery unit from the tran
(located on the front panel of the batte
front panel of the transceiver unit.

sceiver unit by disengaging the fixing lug
ry unit) from its housing (located on the

8 Remove the battery unit.

14 Pluga tested handset into one of the RS-B25 sockets,

15 Connect cables WO7 and W10.
TEST A1 AND A2 : POWER OUTPUT AND FREQUENCY ACCURACY

16 Setup RS—B25 SA and test jig as in Fig 3B.8.

17 Set the following frequencies on the manpack and after each press the pressel; first on low
power then on high power.

20000 06666 03333 29999

11111 07777 04444 19999
02222 28888 05555 02000

RESULT

18 For each setting the following result must be obtained, if not follow the Flow Chart
(Fig 3B.9).

a Power meter reading:
Low power — 30 to 90
High power — 80to 170
b Frequency mete.r}:
Manpack setting + 1 kHz

eg-  Manpack Frequency meter
20000 20001

10 RESTRICTED/BEPERK ISSUE 1
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TEST A1-A2

Low High
Manpack + KHz
YOLTMETER FREQUENCY METER LOUDSHEAKER vuwm\nm: / PCRTABI £ VEMICLE |
P $501 502 ey
: X8
RF 1 S
\ : Sukuat ol |, o)
) a '
° ’ ¥ atn Jho egga
. PRSI ~Re 1 ISR IS TS —
® 6 5503 -y
O m\g_urw Y O @
) GENERATOR \.,',/ i 9 °
’O O_ @ ‘5‘“‘1:““ \@ BY Bao Laos
vours opn S10 20 30 18 S0 b [::D @
Gtw  RE QAT MH o
sy ot txt 25°5 3% 305 sineRnnmess s -
S i i ) mwoureur M (Y max s Rz
FoRETER AL GEn :
Aty nax INPUT 0\"’:’? ouTPUT
V METER INPUTS

Top panel

Fig. 3B.8

Test A1 and A2

Connections and Settings
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PART 3B RS-B25
CHANGE REFER T0
Al NO__ ] Atu. A1 NO__ . InoiaGNosTic
INTERFACE TESTING
4
0K 0K >
1
NO
A2
0K
A3
Fig. 3B.9 Test A1 and A2
Flow Chart
12
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TEST A3 : FREQUENCY ACCURACY

19

CAUTION: This test must onl
test jig have bee

n on for 30

temperature of between 20° —

Set up RS—B25 SA and test jigas in Fig 3B.10.

25°C.

y be conducted when the set and the
minutes in an ambient

VOLTHETER PREQUENCY METER Louns FOWER METER PORTAR VEHICLE i
FET . 1y 5501 5902 \n{xarv '
3 %
; || IEEEREE Sl ® o &
S, B ST Gin LJAD  PHAst hd
[ P RESET LI
. SN [ANL | .6 6 IMENR \
® O O oW SOW O Ry SSOM
Ttho GENERATOR — T > 9 [e}
O O- R S B By T
I o e e e e ATTENUATOR A B ¢ o
Dom 8 120 30 &0 Se 60 o8m m @
GEN  RF ExT MHz o]
st oc exr 251505 55 wsemnrsumuss
N O AC L
20w outeus '%‘5:“ 6 \\l//
FMETER SHHr GtN
vy npur ourpur ourPur
¥ METER INPUTS

Top panel

Fig. 3B.10

Frequency adjust
(item 1)

\

Test A3

Connections and Settings

e e et e e et
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PART 3B RS-B25
NO ADJUST 0K
A3 "~ JFREQUENCY A3
0K
S —
Al
Fig. 3B.11 Test A3
Flow Chart

Set Manpack Frequency to 04999

20  Depress set pressel, a beatin
TUNING light must flash (1
per second.

g note must be heard in the earphone; simultaneously, the
ghting — extinction) at a rate of approximately 3 illuminations

Frequency Adjustment (If Necessary)

21 Unscrew manpack plug (item 1 Fig 3B.10) using a 4 mm Allen key. After removal of this
plug, a pin featuring a slot can be seen. Insert a 4 mm screwdriver in the pin slot. Depress
the set pressel and turn the screwdriver in either direction to obtain a very low beating.
DO NOT EXERT UNDUE FORCE WITH THE SCREWDRIVER:

Replace plug using 4 mm Allen key.
TEST A4 : MORSE RECEPTION

NO 0K
Al " A7 "loiAGNosTIC
TEST
0K NO
.| AS

. Test A4

Fig. 3B.12 Flow Chart

14
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RS-B25 PART 3B

22 Prepare set up as shown in Fig 3B.13.

23 A tone must be heard in the earpiece.

VOLTMETER FREQUENCY METER LOUDSIEAFI R POWER METER POPTABIF vl!ﬂlf!l l
BT 9 5501 nu’vu
o~ || ICCEERR] 1IN 1
N LY
° ! ST Gtn % 85' °
. 5 agser At LT 1 e, BANGE S ,CS 6 «mmmn
lCV
. &é*il 000 o o oy a0

tee

GENERATOR T [ 8 o 9
\ipl” T
‘0O 0O o (@i \@ & B T

0 )k x xe
et o e o o 0 ATEwuaton A B ¢ outey
2 2030 40 50 40 Al
" CCL T . | . )
GEn H.'(IV MMz
st oC Exr 25°25 3% §%5 sasamnsnmuss R o]
aC Lme
¢
20w ouTPYT o v PPN ‘//
TR g 5 Ae Gin
et outn outpy

Y METER INPUTS

W10 wo7

Top panel

Fully clockwise

Fig. 3B.13 Test A4
Connections and Settings

R sinninmvamsros: | PR

ISSUE 1 RESTRICTED/BEPERK 15



PART 3B

RESTRICTED/BEPERK

RS-B25

TEST A5 : AM RECEPTION

24 Prepare set up as in Fig 3B.14.

25 A tone must be heard in the earphone.

A5

OK

A6

Fig. 3B.14

NO IDIAGNOSTIC

Test Ab
Flow Chart

16
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Fig. 3B.15

ISSUE 1
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TEST A6 : LSB RECEPTION

A

26  Prepare set up as shown in Fig 3B.17.

27 A tone must be heard in the earphone.

NO
A6
OK
A8
Fig. 3B.16 Test A6
Flow Chart

DIAGNOSTIC
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PORTAH | JERICLE I
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3 3501
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"5'? 5"‘ o 1525 3% 5% sasemnisnmuss R i)
T Trrrrra) 0w (w max

10w outpur B LoD fuse N\~

o OO O O O O
oo T e o
v HETER_INPUTS

w07

Top panel

Fully clockwise

Test A6

Fig. 3B.17
Connections and Settings
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TEST A7 : HSB RECEPTION

28  Prepare set up as shown in Fig 3B.19.

29 A tone must be heard in the earphone.

I

il

OK

DIAGNOSTIC

Fig. 3B.18 Test A7
Flow Chart
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o
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Connections and Settings

Fig. 3B.19
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TEST A8 a — A8 b AND A9 : ATU AND SIDETONE
30  Prepare set up as shown in Fig 3B.21.

Test A8a
31 Set MORSE mode.
1 After ATU tuning for each frequency of the following table:
Manpack Setting
2000 kHz
2600 kHz
3600 kHz
5600 kHz
9600 kHz
29600 kHz
2 Press the pressel on the handset and check:
a Powermeter reading 60 to 150 on high power.

b Powermeter reading 25 to 60 on low power.

Test A8 b
32 Set AM mode.

After tuning of ATU for each frequency of the table:

a Press the pressel on the headset.
b Power reading as for A8 a test.
Test A9

33  Set MORSE mode.
After ATU tuning for each frequehcy of the table:
a Press the pressel on the handset.

b A tone must be heard on the earphone.

22 RESTRICTED/BEPERK ISSUE 1
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ABA —-N—OJC*X;%GE —»! AsA N odniaGNosTIC

oK ?

NO
A8B —*=—9

0K

A9

A10

Fig. 3B.20 Test ABa — A8b and A9

Flow Chart
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Low High

\

VOLTMETER FREQUENCY METER LOUDSPEAKER PUN\{( METER PORTABLE VEHICLE
y*
ef
v
o

x
-
Y

/’_"\\ — Q .
' el
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o mraseq | B e e ant
. dr 080
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AT Ui
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Fig. 3B.21 Test ABa — A8b and A9

Connections and Settings
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TEST A10 : REMOTE CONTROL UNIT

34  Prepare set as shown in Fig 3B.23

35  Atone (1000 Hz) must be heard on each earphone.

36  Prepare set as shown in Fig 3B.24.

37  Press the pressel on the handset (index 2).
Powermeter reading: 30 to 80. |
Release pressel switch.

38  Press push—button A.

A tone must be heard on the earphone 1.
Release A push—button.

39  Set the RC (index B) to position CALL.

A tone must be heard on earphone 2.

40  Set the RC switch (index B) to position .0 (END OF TEST).

a0 N9, CHQCNBGE Lo a0 N0 doiagnosTic
0K |
0K
il
!
A11
Fig. 3B.22 Test A10
Flow Chart
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TEST A11 AND A12 : BATTERY UNIT
41 Remove battery unit.

42  Place battery unit on the test set (see Fig 3B8.25).
43  Prepare the TEST A11 Fig 3B.26.
44  Prepare the TEST A12 Fig 3B.27.

Connect W09 cable.

See procedure TEST A12.

%
O @) Q-
[[ Battery ] ?
O a
7/\/\/\/\
Top ponel
Fig. 3B.25 Position of Battery on Test Set

Test A11 Procedure
45 Prepare set up as shown on Fig 3B.26.

Voltmeter reading

+14 V. min
Push B + 13,5 V. min
NOTE: If voltmeter reading = 0; check fuse of battery. Change

fuse if necessary.

28 RESTRICTED/BEPERK
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Fig. 3B.26
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Test A11

Connections and Settings
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Test A11 Procedure

46
47

Prepare set up as shown on Fig 3B.27.

Voltmeter reading: + 0,05 to 0.09 V.

H Battery
O

J204

Top parel
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Fig. 3B.27

48

Test A12

Connections and Settings

This concludes the setting up and performance testing of the RS-B25 Manpack using

the TRC 319-1 Test Set.

|

i
B
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RS B25

CONTENTS

HA\P’TE‘R 1 Overall Equipment: Fault Diagnosis - o

CHAPTER 2  Module: Fault Diagnosis

"INTRODUCTION

1 The Fault Diagnosis part of this manual has been divided into two Chapters.
CHAPTER 1

This chapter covers the full diagnostic testing of the RS B25 down to module or PCB

2
replacement detail using the TRC 319 Test Set.

CHAPTER 2
This chapter deals with the testing adjustment and verification of individual modules

3
or P.C. boards.

4 The procedure to follow for Chapter 1 is the same as for Part 3B.

~—
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OVERALLEQUIPMENT FAULTDIAGNOSIS

CONTENTS

PARA
INTRODUCTION

FAULT DIAGNOSIS PROCEDURE 1
Test B1: Supply and Control Voltage in Transmit Mode 5
Test B2a and B2b: 1kHz, O and 5 Master Oscillator 8
Test B3: Heterodyne 100 to 105 MHz 9

Test B4a and B4b: 25MHz Transmission and Test B4c: 2,5 MHz Ouput Exciter
Modulator _ 10
Test B5a: Synthesiser-General Test 12
Test B5b: RF Compresor 14
Test B6: Control of VCO 16
Tests B7a-B7b-B7¢c — Synthesiser Secondary Loop 18
Tests B8a-B8b: Synthesiser Main Loop 22
Test B8c: Synthesiser Main Loop 25
Test B9: Supply and Control Voltage in Receive Mode : 29
Test B10: Receiver General Test 32
Test B11: AF Board 34
Test B12: AGC Control Voltage 36
Tests B13a-B13b: Sub-Ranges Control 39
Test B14: 20 W Amplifier 41
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Test B8a; B8b: Flow Chart 3C.1.17

Test B8a; B8b: Connections and Setting Up
Test B8c: Flow Chart

W ww
000
©

Test B8c: Connections and Setting Up 20
Test B9: Flow Chart 3C.1.21
Test B9: Connections and Setting Up 3C.1.22
Test B10: Flow Chart 3C.1.23
Test B10: Connections and Setting Up 3C.1.24
Test B11: Flow Chart 3C.1.25
Test B11: Connections and Setting Up 3C.1.26
Test B12: Flow Chart , 3C.1.27
est B12: Connections and Setting Up ' 3C.1.28 -
Test B13a; B13b: Flow Chart 3C.1.29
Test B13a; B13b: Connections and Setting Up 3C.1.30
Test B14: Flow Chart 3C.1.31
Test B14: Connections and Setting Up 3C.1.32
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RS-B25 PART 3C'CHAPTER 1
INTRODUCTION
1 The tests detailed in the Chapter allows the use to carry out a fault diagnoéis on the

RS-B25.

2 The Equipment required in the Test Set Type TRC 319 with its associated Technical
Manual. F9 trial and error fault diagnostics a known serviceable RS-B25 would be a
useful tool.

3 The following diagnostics procedures have been written in a logical sequence anditis
recommended that the user follows the sequence.

4 If a module is replaced, the unserviceable module must be tested in accordance with
the procedures laid down in Chapter 2.

FAULT DIAGNOSIS PROCEDURE
Test B1: Supply and Contrql Voltages in Transmit Mode
5 Prepare set up as shown in Fig. 3C.1.1.
6  Proceed to the tests specified in Fig 3C.1.2.

7 In Test 1 the Flow C‘hart and Test Procedure are combined.

HFQi

VOLTMETER FREQUENCY METER LOUDSPEAKER POWER METER PORTABLE VENICLE
|| [T o
M TesT o y 8“
o P et T e e anets| S K0
. 80160
o —
GENERATOR
RN ol
:aw" 00301 03 1 3 W ¥ w00 ATTENUATOR

Gin RPExT MHZ

st oc txr 15°25 3% $°3 4380 RNz AR

3w oW rax AC Ling

20w ouTPyUT 2 L0AD Fy NN
0O ool 90 9 0 C—& O

_E IV max f e TeR I

V METER INPUTS

Connections and Settings
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PART 3C CHAPTER 1 RS-B25
R
s | s ]V.READING
5011503 | mini | maxi
NO CHANGE o
13 J+13 [ +16 CHANGE FRAME
CONVERTER UNIT
U IR T P L No | CHANGE |, | REMOVE ALL | KO
NO —e v BOARDS (EXCEPT.| ok
1 5 1+5 + 7 HF HEAD SETTING BOARD)
N
1] 6 |+2s |+ 35| CHANGE
1] 7 |-5 |- | N0, CONVERTER uNT PUT BACK EACH BOARD
A R ONE BY ONE UNTIL THE
DETECTIVE ONE IS FOUND
REMOVE )
NO NO CHANGE oK
1l e +as|+ss PCB'S EXCITER
FILTER PERIPHERAL AF BOARD
R I O I CHANGE No |REMOvE, oxe By PUT BACK BOARDS,
5 SYNTHESIZER ONE, THE UNIT: ONE BY ONE {CAUTION=
BOARD N*2 - RF HEAD SHORT CIRCUIT POSSIBLE) o
- PERIPHERAL PCB
~SYNTH.N*1 PCB NO
- SETTING BOARD No | CHANGE FRAME
V READING MUST .
BE CORRECT
1] oo |-3 [N
NO
1 {12 {+9 [+n - CHANGE
PERIPHERA
1] 3 +s [+7 [N arer RAL
TS A L CUT BOARD ], CHANGE NO !
AF BOARD
- N B .

‘@A g ‘ L N N
IDaNA B . NO ) - ‘ﬁ/ o
1116 |+25 |+ 35 CHANGE [

2 -03 |- 06 |NO PERIPHERAL N
NO CIRCuIT
3 U
+6 | +10 " B0ARD
4 +115 | +14
ig. 3C.1.2 Test B1 .

Test Settings and Flow Chart
TESTS B2a and B2b : 1 kHz 0 and 5 MHz MASTER OSCILLATOR

B2a al B2a NO TF;AXN:E
0K
a
N2
I LS B82a
83
Fig. 3C.1.3 Test B2a and B2b ,q,
Flow Chart
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8 Prepare set up as shown in Fig 3C.1.4.

a Test B2a — Check for a reading of 1 kHz Heterdyne on the frequency meter.

b Test B2b — TCXO output on the voltmeter 0,02 V. min.

H F HEAD

VOLTMETER FREQUENCY METER LOUDSPEAKER POWER METER PORTABLE VEHI(LE

~ ‘ sSo' QV”HV
- ; BF N yswR X
G| O fes
m 9 RS i FILTERS ¢ g, RANGES] X0 X
. " |85 8 m%gn ¢

z'l'n'o'J GENERATOR \n‘/
00O ¢ By Yo

[CXII
Rarse 15 %0 ATTENUATOR
vours C-:]m opw L1020 30 L0 54 s0

oon

GeEn RpLxr MMz
TSt oc bxt 1325 3% 5 %5 sasimnmunenR N
AC Ling
S 80w Cw Max
20w oUTPUT RF_L0AD FusE \\I//
RE I max * meTER s AN GEn j
nPYT QUTPUT ouTPuT

V METER INPUTS

Fig. 3C.1.4 Test B2a and B2b
Connections and Setting Up
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TEST B3: HFTERODYNE 100 — 105 MHz

NO CHANGE
B3 = SYP;TH
oK
0K
B4ta [* B3
Fig. 3C.1.5 Test B3 .
4 Flow Chart

9 Prepare set up as shown in Fig 3C.1.6.

Manpack mode Frequency meter reading Voltmeter reading
MORSE — HSB — AM 25000 kHz + /— 1 kHz .05 V. min.
LSB 30000 kHz + /— 1 kHz .05 V. min.
A HF_HEAD
SN
Fa ' \‘,ﬁ’/\
VOLTMETER FREQUENCY METER LOUDSPEAKER PORTABLE VEHICLE '
" $501 . §502 \°\U°YNL
|| I o R
; ™ # RESET: LI munvé.‘,ums B ‘W\s‘?‘o’}no ‘@’
0o o T\ o o
nagr L0 Y 1 3 X X % ATTENUATOR O ougeut
YOLTS oen 0 19 20 30 &0 S 40 osm @
st wll li“]"'"( o s%s3m 5° :::xnmmwm 7 I °
i A2l R (‘ T 11 z‘I ow ouTPUT 80w Cw mAX. . :“Q\ Iyl
1 A0
O OO Q2 9 O G @
V METER INPUTS d el o
. Test B3
Fig. 3C.1.6 . .
Connections and Setting Up
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TEST B4a — B4b: 2,5 MHz TRANSMISSION TEST Bdc: 2,56 MH
EXCITER MODULATOR oo iadiad

10  Prepare set up as shown in Fig 3C.1.8. Wait 10 seconds before measurement.
11 Test B4a — Manpack mode: AM — Frequency meter reading: 2500 kHz
Test B4b — Manpack mode: MORSE — Frequency meter reading: 2499 kHz

Test Bdc — Manpack mode: MORSE — Frequency meter reading:  0.02 V. min. s

NO CHANGE NO CHANGE
BLa EXITER o Bla SYNTH
BOARD Ne2
0K |
1
" CHANGE
Bhb Blc OK éﬁ%ﬂ{ s BLb
BOARD
NO
NO CHANGE
EXITER |
BOARD
5
Bbb
BSa OK ]
Fig. 3C.1.7 Test B4a; B4b and B4c
Flow Chart
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HF H\EA\D
VOLTMETER FREQUENCY METER LOUDSPEAKER POWER METER PORTABLE VEMICLE |
o) S50 5502 oureyr
“ 14 20 NOf/,
2 N REIN VSWR \é/
/—"?\ m J/’\\ ® O
7 Te87 Gin LER0 At =
noaesery | nt nu(n‘é,‘mﬂs 8 ?5; ourmena
- ¥
® W 0w Sow Vv Sso03 @‘
AT T
TUR0 GENERATOR 172 Q%L# 9
oo o B () Adh e °
et 0030t 83 1 3 % % W ATTENUATOR X s ¢ oumur
oo L0 2030 80 S0 w0 o [ID é‘D
stn arxr 2
st Lo 25°25 3% 5°5 LR sRRRADI NS ©
N O O 0 A Line
20w QuTPUT ".7 {;,:" suge N\
9 3y wax # TR Swne GEn j
eyt outRUT  ouTeyT
vV METER INPUTS

Fig. 3C.1.8 Test B4a; B4b and B4c
, Connections and Setting Up

TEST Bba : SYNTHESISER — GENERAL TEST

12 Prepare set up as shown in Fig 3C.1.10.
13 For the 11 frequencies (kHz):

20000 06666
11111 07777
02222 28888
03333 29999
... 04444 02000 :
- 05555 ‘ Y

-~ o x&y
- . { ~. -

Frequency meter reading: Manpack setting within + or — 0,1 kHz.

Voltmeter reading :0,2 V. min.

STOP at the 1st bad frequency.
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CHANGE
BSa NO Bé NO., HF BSA oK Ab oK ATA
BOARD
NO
0K
B2a
NO | CHANGE|
ASb EXITER
BOARD
o T s
A8 I \\g

Fig. 3C.1.9 Test B5a
Flow Chart

H F_HEAD

VOLTMETER FREQUENCY METER LOUDSPEAKER POWER METER PORTABLE VEHICLE

|
3 $501 $502 QurPyT
1 »,
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Q )
TS1 Gt ‘8° PHRst : ‘m
. " aeser T sy "t s THETIR
® l O 6 ®) é é X SO0 O Y, SSO” ‘é’
2020 $b/ - (o]

50 KEEA
* - @ anfow

90391 83 1 3 W ¥ w9

Tk,
s O

Cil e masw ey 'y

e L e o ®
Gen as tar MMz o
Test or ext 25°25 3% 55 eI IRNNNBRADINS
i"Lr'qu I I IT1TIIIrIrn) .
20w ouTPYUT i (:‘:" wi_-! N I i
# meTiR SNz GOn. -
RE v x et outeur  outeuT

V METER INPUTS

Fig. 3C.1.10 Test B5a
Connections and Setting Up
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TEST B5b : RF COMPRESSOR

14  Prepare set up as shown in Fig 3C.1.12.

15  Voltmeter reading: 0,01 V. max.

ﬂ

NO

CHANGE
+1EXCITER

B5b

0K

BOARD

BSb

B6

Fig. 3C.1.11

H F HEAD

Test B5b
Flow Chart

P209

VOLTMETER

FREQUENCY METER

s > 1]
‘/——q\

[Ssaass]

ST Gl
0 ottt o

LOUDSPEAKTR

O:0RO:
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'-8\ 6,‘,561 LD

YouTS
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-0 0O- @
lu‘l“”‘ 4 V3 W X W
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Ylsv1 q o¢ txr

Gin @5 Exv

PO 1)

o, MHZ
25%25 3% $°5 4259
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POWER METER
u

'3
,
a/‘r\\
.

W 0w Sow DY BY

A

8500 oL,

BAINE S NS

© OO

RE I max

FnerER ki
ey

4
ouTeut

O

GEn
outeyt

A_B €

T3

80w (w Max

20w QUTPYT W Loa0

PORTABL £ VEHICLE

5500

®

Fig. 3C.1.12

V _METER INPUTS

Test B5b

Connections and Setting Up
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RS-B25

TEST B6 : CONTROL OF VCO

16  Prepare set up as shown in Fig 3C.1.14.
Set S501 — Wait 4 to 5 seconds before measurements.

17
S§501 F. meter reading V. meter reading
1 22000 kHz 0,25 V. min.
12 19000 kHz 0,25 V. min.
13 31000 kHz 0,2 V.min.

NO CHANGE
+{ HF = B6

B6
BOARD

B7a

Fig. 3C.1.13 Test B6
Flow Chart

H.F HEAD
VOLTMETER FREQUENCY METER LOUDSPEAKER POWER METER PORTABLE VEHICLE l
] $501 ss02 ourpyr
° J ST GEn \80 '85' °
"o ueser BT s g eS| 3 OR
551588 el )
) ®
o

.
L] W 0w 0w OV QY
B GENERATOR \w'l/ ;g@ 9
-0 O © s @ B
oureyt
Y

003 01 63 ' 3 W 00
Wi CrrmcTr | Tiengstoe P (“
o R o - ®
GEn AP ExT ] MHZ . o
sy L 25°23 3% $°3 eI emnBURRADS AN
AC LinE
\\l//

O 00| 9 9 © @_@ ) O =

/€ 3V MAX Gln
eyt oureur ourPur
V METER INPUTS

Test B6

Fig. 3C.1.14
Connections and Setting Up
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PART 3C CHAPTER 1 RS-B25
TESTS B7a — B7b — B7¢ : SYNTHESISER SECONDARY LOOP
18  Prepare set up as shown in Fig 3C.1.16.
19  Test B7a: Frequency meter's selector on TEST.
Does the frequency meter count?
20  Test B7b: Frequency meter reading (see table below).
21 Test B7c: Frequency meter’s selector on MANPACK reset reading.
(See table below).
Manpack setting Frequency meter
02000 500
02111 611
02222 522
02333 633
02444 544
02555 . 655
02666 566
02777 677
02888 588
02999 699
NO CHANGE NO CHANGE
B7a — SYN{TH. B7a SYgJTHA
0K oK
- B7a
87p [ N0 f 87c LS i 51 -
1
NO
CHANGE OK
SETTING >
BOARD
0K 0K
B8a B7c [* B7b
Fig. 3C.1.15 o Test B7a; B7b and B7c - |
‘ e Flow Chart f = ' ‘\'A >
\ i ‘\ﬁ/
\’v “
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H F.HEAD
VOLTMETER FREQUENCY METER LOUDSPEAKER POWER METER PORTABLE VEHICLE '
. L S501 §502 \ougvv
RE N VSWR q
; || B X[ @ o
N 4 st en Prp >
o " o uest R T P T B 1] Vo THeniR
M O@O é o o S0 OV 2 5503 2
O
uro GENERATOR ¢ 9 o
O O- @ e Th By B ool
0 01 63 1 ) W 2w
RANGE ATTENUATOR outRuT
ot oam (L0280 L0 S w0 o iﬁ‘: é“)
Gin RFLxt - °
"5'? 50‘ e 23%5 3% 5% esinnsuRwsRs D . ot
T ¢ L
109 0uteyr o o st \&//
£ wTR s of
o o e o
-V METER INPUTS

Fig. 3C.1.16

Test B7a; B7b and B7c¢

Connections and Setting Up
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RESTRICTED/BEPERK

RS-B25

TESTS B8a — B8b : SYNTHESISE

SR I
22  Prepare set up as shown in Fi

R MAIN LOOP

g 3C.1.18.

23  Test B8a: Does frequency meter count?

24  Test B8b: Check frequency reading using table below.

NOTE: STOP at the first bad result.

Manpack setting

Frequency meter reading

02000
03000
04000
05000
06000
07000
08000
09000
10000
- 11000
12000
13000
14000
15000
16000
17000
18000
19000
20000
21000
22000
23000
24000
25000
26000
27000
28000
29000

100
125
150
175
200
225
250
275
300
325
350

14
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0K

NO CHANGE
B8a SY1NTH B8a
oK [
NO 0K JCHANGE
B8b 1 B8 S1SYNTH A8b
1 NO
0K
NO | CHANGE
B8¢ ={SETTING B8c
BOARD
B9

Fig. 3C.1.17 Test B8a; B8b
Flow Chart
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Fig. 3C.1.18 Test B8a; B8b
Connections and Setting Up
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TEST B8c : SYNTHESISER MAIN LOOP

25. Prepare set up as shown in Fig 3C.1.20.
26  Step 1 — Frequency meter reading as per table.

27 St_ep‘2 — Voltmeter reading: Inside specified zone as per table,

AT

NOTE: STOP at the first bad result. o SR i

28  Test B8c uses the same flow chart as tests B8a and B8b.

Manpack setting Frequency meter reading

02000 4
03000 5
04000 6 -
05000 7
06000 8

"~ 07000 9
08000 10
09000 11
10000 12
11000 13
12000 14
13000 15
14000 16
15000 17
16000 18
17000 19
18000 20
19000 21
20000 22

16 RESTRICTED/BEPERK ISSUE 1
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Table {continued)

Manpack setting Frequency meter reading
21000 23
22000 24
23000 25
24000 26
25000 27
26000 28
27000 29
28000 30
29000 31

Manpack setting Voltmeter reading
02000 0
02100 0
02200 +2V. 05V.
02300 +2V.05V.
02400 +45V. 05 V.
02500 +45V. 05 V.
02600 +7V.—1+05V.
02700 +7V.—1+05V.
02800 +95V.—-05V.+ 1
02900 +95V.—-05V.+ 1

ISSUE 1

RESTRICTED/BEPERK
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CHANGE
B8a NO SY1NTH B8a 0K
oK ™
NO 0K |CHANGE
B8b =1 B8 SYNTH ABb
! NO
NO CHANGE
B8¢ &{SETTING B8¢
BOARD
B9
Fig. 3C.1.19 Test B8c
Flow Chart
H F HEAD £209
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Fig. 3C.1.20

Test B8c
Connections and Setting Up
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CHANGE 0K
Ba NO SYNTH B8a
oK™
NO 0K JCHANGE
B8b B8c SY?#TH ABb NO

0K

No | CHANGE

B8¢ SETTING B8c
BOARD

B9

Fig. 3C.1.19 ‘ Test B8c
Flow Chart
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Fig. 3C.1.20 Test B8c
Connections and Setting Up
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TEST B9 : SUPPLY AND CONTROL VOLTAGE IN RECEIVE MODE

29  Prepare set up as shown in Fig 3C.1.22.

30 Proceed to the tests specified in the table.

S503 Voltmeter reading
11 +9V.to+11 V.

12 oV.

13 + 1,8 V. max.

14 +65V.to+8V.
15 +1,5 V. max.

16 oV.

31 For each measurement, only one switch set up is required plus one range for the whole

test.
CHANGE
B9 NO pEC%?U;ET%N 89 NO cnﬁyGE
BOARD BOARD
0K o
B9
B10
Flow Chart
HF_HEAD
VOLTMETER FREQUENCY METER LOUOSPEAKER POWER METER PORTABLE VERICLE

$501 $502 wuv'rw

TEST GEn 1940 eHASE .
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Test B9 Ath

Fig. 3C.1.
s 1.22 Connections and Setting Up
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TEST B10: RECEIVER GENERAL TEST

32  Prepare set up as shown in Fig 3C.1.24.
Test B10: By turning clockwise the AF control Manpack. Verify that the voltmeter

33
reading can reach 2 V.and returnto 1,6 V.
810 NO - NO (Hl‘\\NFGE 0K
1
BOARD B 10 BN
0K
K CHANGE
812 25MHz NO
0K BOARD
NO
CHANGE
HF
UNIT
No [ CHANGE -
B10 PERIPHERALF—— B10
CIRCUITS
81 ox
Fig. 3C.1,23 . Test B10 Cohy N
AN Flow Chart e I k\ﬁ//
. N
H.F HEAD
VOLTMETER FREQUENCY METER LOUDSPEAKER POWER METER PORTABLE VEHKCLE '
T s501 ssa uy
o Bl N\ ® o ¢
' TS Gen “8’ 8“ >
. " eser R e e I 2
080100 | e .“%?“Q o)
AR g sk o
aae w ATTENUATOR A B ¢ oumur
L PPN T (1 T M m é“)
GEn  RF Lxt MHZ o
B o ext 25%15 3% 3%5 easemnnnReADINR
20w QutpyT o ‘:‘:" fu i "{\ ’//
O OO o O O C 6
v " oo o
V METER INPUTS
Fig. 3C.1.24 Test B10
Connections and Setting Up
ISSUE 1
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#'*" TEST B11: AF BOARD \ A
\\’ ‘ DA
34 Prepare set up as shown in Fig 3C.1.26. '
35  Adjust the AF control of the Manpack to set 2 V. on the voltmeter (Set Manpack to
MORSE mode and LSB mode).
Fig. 3C.1.25 Test B11
Flow Chart
HF HEAD
VOLTMETER FREQUENCY METER LOUDSPEAKER POWER METER PORTABLE VEHICLE '
T $501 5502 Quyt
E— @Q.ég.fw—\ o o ¥
-nmv; i '5"‘ FATERS 1 g 20ES] o300 X J02 YOLTHETER “pv
\6/00 60 GEH:EHIEV:O%? b 6 VW 10w Sow DY, RY, 9 . 5(553 : : % .
. E %‘, ”‘] ap  L—aos Q
et 00 931 3 e % w ATTENUATOR A 4 v
N_Qﬂ")!llsl"“_ m @
GEw  BF ExT . MHZ [e]
V's'—i 0 fx1 15 13 31B ") SIBNIBB VDS NS . a l\{\'//
g 00| 9 9 9 —o O
Fig. 3C.1.26 Test B11
Connections and Setting Up
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RS-B25

TEST B12: AGC CONTROL VOLTAGE
36  Prepare set up as shown in Fig 3C.1.28.

37  Set attenuator on O dBm: Voltmeter reading inside the specified zone (3 V. to 5 V.).

38  Setattenuator on —60 dBm: Voltmeter same reading —1 dBm minimum.

B12

cK

NO

OK

Fig. 3C.1.27

Test B12
Flow Chart
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H F_HEAD
VOLTMETER FREQUENCY METER LOUDSPEAKER POWER METER PORTABLE VEHICLE |
. A e $501 $502 o\unvli U
.
N[ mee || ey
3, R, O O N @ O
° ’ ST Gin 8’ 6« °
™ P RESE & FILTERS 1 yo o, RANGES] lds 6 VOLTHETER
( v
° 6 0w SOW V. RY. SC”)J
S
NMle 180 GENERATOR b7 9
Yo o EEER i o
00301 83 1 3 % % W
ane ATTENUATOR b
vous CT T T 0T OO (Ol U T, d—i—é ué"
GEn R EXT o
TEsT oc ext 25°%25 3% $%5 s ImNsURRSRSNE
AC Line
20w outPur o o ax fuse \\'//
/€ 3V MAx b RETER S MU GEN é
eyt oureyr TPyt
V METER INPUTS

Fig. 3C.1.28 Test B12
Connections and Setting Up

TESTS B13a— B13b: SUB—RANGES CONTROL

39  Prepare set up as shown in Fig 3C.1.30.
Test B13a

Manpack setting | Voltmeter reading

02000 +3 to 3,3
02500 +2,9t0 3,2
03000 +2,6t029
04000 +2,4102,6
08000 +2,1t0 2,4
10000 +1,8 to 2,1
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40  Teer 813b: The ‘RANGF indicatar must ba ziicht fur swiive frequencies (see table below).

| Manpack seting | Generator setting
02000 2,5
Sy f o 02500 2.5 Loy o 14
P N 03500 3,76 o , / X\\[ﬁ// T Jﬁx
04500 5 o o
05500 5
06500 6,25
08500 8,75
11500 11,25
13500 13,75
16500 16,25
22500 22,5
28500 28,75
NO CHANGE
SETTIN
0K
MANPACK OK
OK
Fig. 3C.1.29 Test B13a; B13b
Flow Chart
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Fig. 3C.1.30

H F HEAD

A
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®
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vk
5502 \'a»,y
R

8
=
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Test B13a; B13b

Connections and Setting Up

TEST B14 : 20 W AMPLIFIER

41

Fig. 3C.1.31

B4

Prepare set up as shown in Fig 3C.1.32.

lcHANGE
of 20WATT, >

B2S

Amp

B4

0K

8] ¢

0K

Test B14
Flow Chart
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42 Step No 1: Voltmeter reading inside the specified zone 0,02 to 0,06 V.

43 Step No 2.

S503 Powermeter reading Voltmeter reading
2 100 + or —1dB +0,2V.t00,4 V.= x Volts
*Push 'C" 2 70 +or —1dB x Volts
18 100 +or —1 dB +.8V. t01,2V.=y Volts
*Push 'C" 18 70 +or —1dB y Volts —0,5 dB min.
19 100 +or —1dB +0,1 V. max.
*¥Push ‘C" 19 | 70 +or—1dB Same reading as 3 dB min. e
END : ATTENUATOR ON —60 dBm
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Fig. 3C.1.32 Test B14
Connections and Setting Up

44  Step No 3: Voltmeter reading inside the specified zone; +2V to +3,6 V.
45 *Maintain the pressure on ‘C’ button for a correct reading.

46 This concludes the module fault diagnosis of the RS-B25.
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FAULT DIAGNOSIS
MODULE: FAULT DIAGNOSIS

PARA
INTRODUCTION 1
LIST OF TEST APPARATUS 3
SYNTHESISER NO. 3 BOARD ASSEMBLY 5
Procedure 6
EXCITER PCB ASSEMBLY 12
Procedure 13
SYNTHESISER NO. 1 PCB ASSEMBLY 23
Procedure 24
SYNTHESISER NO. 2 PCB ASSEMBLY 35
Procedure 36
AF PCB ASSEMBLY 45
Procedure 46
FILTER AND 2,5 MHz IF PCB 66
Procedure 67
20 WATT AMPLIFIER 76
Procedure . 77
CONVERTOR UNIT 88
Procedure 89
REMOTE CONTROL UNIT ‘ 94
Procedure 95
HF HEAD 105
Procedure 115
BATTERY UNIT 116
Procedure ' 124
PERIPHERAL CIRCUITS BOARD 125
ANTENNA TUNING UNIT 148
Procedure 149
FREQUENCY SELECTOR PCB 155

Procedure ) 1566
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RS-B25

-

LIST OF ILLUSTRATIONS
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Synthesiser No. 1: Change-over Switch
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- INTRODUCTION : Q‘/
1 The following pages contain charts for the te;ting of individual PCBs or modules.
2 A complete list of test equipment is given and each chart will call up the equipment needed

for that specific test, verification or adjustment.

LIST OF TEST APPARATUS
3 a Spectrum analyser type HP 141 T
plug in unit 8552 B
plug in unit 8553 B
b Powermeter type Marconi TF 2503
c Two tones AF generator Type Marconi TF 2005 R
d Synthesiser type HP 8660 A
plug in unit 86601 A
plug in unit 86631 B
e HF generator type HP 606 B
f HF generator type HP 608 F
synchroniser type HP 8708 A
g Distortion-meter type HP 334 A (AF voltmeter)
h HF voltmeter type Boonton 92 BD
j Multimeter
k Stablised power supplies
I Oscilloscope type Philipps PM 3370
plug xn unit PM 3372
m Numerical voltmeter type Schlumberger VB 1466
plug in unit VB 1479
n' Tracking plug in unit type HP 8443 A
p Frequencymeter type Schlumberger FH 2521
q Pulse generator type Ferisol P 120
r Ammeter type HP 428 B

s Vector voltmeter type HP 8405 A
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PART 3C CHAPTER 2 RS-B25
4 Please note that the followifg verification and adjustment procedures are for the B25 Radio
and not the C25 which is the C version of the B25 Radio.
SYNTHESISER NO 3 BOARD ASSEMBLY
5 Procedure for the verification and adjustment of synthesiser No. 3 board assembly.
DOCUMENTS TEST EQUIPMENT TOOLS
Ref Fig BA.1.9 1 Stabilised power supply, 1 Trimmer screwdriver
+3 V.
1 Stabilised power supply,
—6 V.
1 RF synthesiser, 5 MHz,
standard
1 RF generator, 100,56 MHz,
standard
"1 RF HF voltmeter, standard
1 Spectrum analyser, standard
1 Frequency meter, standard
PROCEDURE |
s L \\( ; A
Preliminary, Operations: b /

N N>
' .

6 a Connect —6 V. stabilised power supply to terminal A6 of PCB assembly.

b Connect +3 V. stabilised power supply to terminal A9 of PCB assembly.

c Connect common point of stabilised power supplies to terminals A1, A13, B1, B3,
B4, B6, B7, B9, B11 and B13 of PCB assembly (chassis).

Operating Procedure

7 This consists of the following operations:

a Adjustment of 100 MHz heterodyne oscillator.

b Adjustment of 105 MHz heterodyne.

c Verification of secondary loop mixer.
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Adjusting the 100 MHz Oscillator

8 1
2

Connect —6 V. stabilised power supply to terminal B5 of PCB assembly.
Connect frequency meter to terminal A3 of PCB assembly.
Connect the HF voltmeter to terminal A3 of PCB assembly.

Set capacitor C13 for a frequency of 100 MHz‘ approximately as read off the
frequency meter and maximum voltage off the HF voltmeter.

Set capacitor C15 for a frequency within 99 999 950 and 100 000 050 Hz as read off
the frequency meter a maximum voltage greater than or equal to 90 mV. as read off
the HF voltmeter (output Z =50 Ohm).

Disconnect frequency meter and HF voltmeter from terminal A3 of the PCB assembly.

Disconnect —6 V. stabilised power supply from terminal B5 of PCB assembly.

Adjusting the 105 MHz Heterodyne

9 1 Connect —6 V. stabilised power supply to terminal A4 of PCB assembly.

2 Connect frequency meter to terminal A3 of PCB assembly.

3 Connect the HF voltmeter to terminal A3 of PCB assembly.

4 Connect spectrum analyser to terminal A3 of PCB assembly.

5 Connect 5 MHz RF synthesiser to terminal A5 of PCB assembly.

6 Set the 5 MHz RF synthesiser so that it delivers a signal with an amplitude 0of 220 V.rms.

7 Set capacitors CO1 and C02 for maximum voltage as read off the HF voltmeter. Check
that signal frequency read off the frequency meter is of 105 MHz plus/minus 50 Hz
and that the amplitude as read off the HF voltmeter is greater than orequal to 90 mV.
(output Z =50 Ohms).

8 Note characteristics of signal read off the spectrum analyser set to 105 MHz.

‘ N4 '

9 Note characteristics of signal read off the spectrum analyser set to 100 MF\I\E and check '
that attenuation is greater than or equal to 40 dB versus the 105 MHz signal.

10  Note the characteristics of signal read off the spectrum analyser set to 95 MHz and
check that attenuation is greater than or equal to 30 dB versus the 105 MHz signal.

11 Disconnect frequency meter, HF voltmeter and spectrum analyser from terminal A3
of PCB assembly.

12  Disconnect the 5 MHz RF generator from terminal A5 of PCB assembly.

13 Disconnect —6 V. stabilised power supply from terminal A4 of PCB assembly.
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Verifying the Secondary Loop Mixer

10 1 Connect the —6 V. stabilised power supply to terminal B5 of the PCB assembly.

2 Connect .fr‘equency meter to terminal B10 of PCB assembly.
"3 Connect the HF voltmeter to terminal B10 of PCB assembly. ( ‘\‘;;’
; \b
4 Connect RF generator set to 100,5 MHz (F1) to terminal A11 of PCB assembly).

5 Set the RF generator so as to obtain a signal with an amplitude of 140 mV.

6 Check for a frequency of 500 kHz as read off the frequency meter (F1 — F2 = 500
kHz, F2 = F of signal at terminal A3).

7 Check that amplitude of signal as read off the HF voltmeter is greater than or equal to
400 mV.

8 Disconnect the frequency meter and HF voltmeter from terminal B10 of PCB
assembly.

9 Disconnect the 100,5 MHz RF generator from terminal A11 of PCB assembly.

10  Disconnect —6 V. stabilised power supply from terminal B5 of PCB assembly.

Final Operations

11 a Disconnect —6 V. stabilised power supply from terminal A6 of PCB assembly.

b Disconnect +3 V. stabilised power supply from terminal A9 of PCB assembly.
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EXCITER PCB ASSEMBLY

12 The following procedure is for the verification and adjustment of the Exciter PCB Assembly:

DOCUMENTS TEST EQUIPMENT TOOLS
Ref Fig bA.1.19 1 Stabilised power supply, : 1 Load resistor,
‘ o +6 V. 50 Ohms, 1 Co-axial
CofER S cable ; ‘\t,"/v o
L A 1 Stabilised power supply, 1 Chopper §\,7§/ )
—6 V. ‘
1 Stabilised power supply,
+10 V.
1 Stabilised power supply,
+5 V.
1 RF generator, high stability
1 AF generator, standard
1 Spectrum analyser, standard
1 HF voltmeter, standard
1 Power supply, varying
between 0 and 5 V., standard
1 Memory scope
1 AF voltmeter
Multimeter
PROCEDURE
Preliminary Operations
13 a Connect +6 V. stabilised power supply to terminals B9 and B19 of PCB assembly.
b Connect —6 V. stabilised power supply to terminals A6 and A17 of PCB assembly.
c Connect +10 V. stabilised power supply to terminal B5 of PCB assembly.
d Connect +5 V. stabilised power supply to terminal B13 of PCB assembly.
e Connect common point of stabilised power supplies to terminals A1, A11, A12,
A20, B1, B10 and B20 of PCB assembly (chassis).
f Connect the high stability RF generator to terminal A19 of PCB assembly.
g Set the RF generator so as to obtain a signal with an amplitude of 100 mV.rms.

and a frequency of 2,5 MHz,
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Operating Procedure

14  The different operating procedures to be carried out are as follows:

a Adjustment of carrier rejection circuit in SSB transmission.
b Check of AF compression in SSB transmission.

c Check of time constant of the AF compression.

d Check of RF compression in SSB transmission.

e Check in A3H transmission..

f Check in MORSE transmission (A2J).

g Check of A3H switching.

Adjusting the Carrier Rejection Circuit in SSB Transmission —

15 1 Connect AF generator to terminal A13 of PCB assembly.

2 Set the AF generator so that it delivers a signal with an amplitude of 10 mV. and a
frequency of 1 kHz.

3 Connect the spectrum analyser and HF voltmeter to terminal A5 of the PCB
assembly.

4 Connect +6 V. stabilised power supply to terminals A4, A8 and A15 of the PCB
assembly. '

5 Set the spectrum analyser to 2,56 MHz and note the value of signal as read off

spectrum analyser,

6 Set spectrum analyser to 2,501 MHz and note the signal value.
7 Set the spectrum analyser to 2,499 MHz and note the signal value.
8 Set potentiometer R57 so that the signal read off the spectrum analyser at

frequencies 2,501 and 2,499 MHz may be higher than 35 dB versus the signal read
with spectrum analyser set to 2,5 MHz.

9 Check that the RF voltage read off the HF voltmeter is higher than or equal to 5
mV.rms.
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Checking the AF Compression in SSB Transmission

16 1 Adjust the carrier rejection circuit in SSB transmission as indicated in para 15.
2 Disconnect the spectrum analyser from terminal Ab to PCB assembly.
3 Set the AF generator so as to obtain a voltage of 1 mV. and check that voltage read

off the HF voltmeter is between 1,8 and 8 mV.

4 Set the AF generator so as to obtain a voltage of 10 mV. and check that the voltage
read off the HF voltmeter is higher than 5 mV.

5 Set the AF generator so as to obtain a voltage of 100 mV. and check that voltage
read off the HF voltmeter is between 10 and 25 mV.

6 Disconnect the HF voltmeter from terminal Ab of PCB assembly.

Checking the Time Constant of the AF Compression

17 1 Disconnect AF generator from terminal A13 of PCB assembly and HF voltmeter
- from terminal AB.

2 Prepare the following set up:

AF

N\

GENERATOR '

19 EXCITER
| N

CHOPPER

PULSE
GENERATOR

Fig. 3C.2.1 Exciter
Connections to Jig
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17 (Continued)
-3

120rv 20 nv [ LT LT T

Fig. 3C.2.2

10

Set the AF generator so as to obtain a signal with thé féllowing characterigﬁgs:
F=1kHz

U =40 mV.rms.

Set the pulse generator as follows:

Frequency: 1/6 Hz

Duration: 3s with form factor 1/1

Output on negative channel amplitude 0 and =5 V.

Connect oscilloscope and AF voltmeter to terminal B14 of PCB assembly.

Set the AF generator while pressing the ON pushbutton on the pulse generator so

as to obtain 40 mV. off the AF voltmeter. Check that the waveform displayed on
the oscilloscope is the same as the one below.

4.

— — — — e =

-3 sec—9

L]

Exciter
Wave Form

Release ‘ON’ pushbutton of pulse generator.

Connect ‘channel A’ output of memory scope to terminal A5 of PCB assembly.

Adjust the memory scope as follows:

Amplitude 20 mV. per mark
Scanning 100 or 200 ms
Manual inscription adjustment
Synch triggered
Memory x1 (or blanking).

Press simultaneously ‘ON’ pushbuttons of the pulse generator and memory scope.

10
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17 (continued)

11 Check that the time constant of signal displayed on memory scope is within 350
and 550 ms. The signal time constant is shown below:

I |
j—350 < 6 < 550 ms——i
I

|

Fig. 3C.2.3 Exciter
Signal Time Constant

12 Release the ON pushbuttons.

13 If need be, set resistor R37 in the PCB assembly to a value approximating 470
kOhms so as to obtain a time constant within 350 to 550 ms.

14 Disconnect the memory scope from terminal A5 of PCB assembly.
15 Disconnect chopper from termihal A13 of PCB assembly.
16 Disconnect voltmeter and oscilloscope from terminal B14 of PCB assembly.

17  Connect the AF generator to terminal A13 of PCB assembly.

ko ‘
. A o~ B \

. Checking the RF Compression in SSB Transmission B T \%

18 1 Adjust the carrier rejection circuit in SSB transmission as
indicated in para 15,

Check the AF compression in SSB transmission as indicated in para 16.

®
Connect terminal A2 to terminal Ab of PCB assembly by means of a co-axial cable.

2

3 Check the time constant of the AF compression as indicated in para 17.

4

5 Connect the variable power supply to terminal B7 of PCB assembly.

6 Set the variable power supply s0 that it delivers O V.

7 Set the AF genera'tor so that it deiivers 10 mV.

8 Connect the HF voltmeter to terhinal B6 of PCB assembly.

9 With potentiometer R44 at mid-range, set potentiometer R26 successively for

minimum and maximum value. Check that voltage read off the HF voltmeter varies
from 3 to 20 mV. Adjust resistor R28 if need be (470 Ohms, 1 kOhm or 1,8 kOhm).
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8 Disconnect the dc. voltmeter from terminal B8 and connect it tc terminal A7 of
PCB assembly.
9 Check for a voltage approximating —6 V. off dc. voltmeter,

10 Disconnect dc. voltmeter from terminal A7 of PCB assembly,

11 Disconnect the lead between terminal A9 and terminals A6 and A17 of PCB assembly.

- Final Operations

22 1 Disconnegt high stability RF generator from terminal A19 of PCB assembly,

e [
T 'F"‘f"

R Dlsconnect the common point of stabilised power supplies from t;arminals Al ATl
A12, A20, A21 . B1,B10 and B20 of PCB assembly, N
3 Disconnect the +5 V. stabilised power supply from terminal B13 of PCB assembly,

4 Disconnect the stabilised +10 V., power supply from terminal B5 of PCB board
assembly. :

5 Disconnect_ stabilised —6 V. power supply from terminals A6 and A17 of PCB
assembly.

6 Disconnect stabilised +6 V. power supply from terminals B9 and B19 of PCB
assembilv.
SYNTHESISER NO. 1 PCB ASSEMBLY

PCB.
DOCUMENTS TEST EQUIPMENT , TOOLS
Ref Figs 5A.1.2 1 Stabilised power supply, +6 V. 1 resistor, 50 Ohiy
5A.1.3 1 Stabilised power supply, +3 V, 1 resistor, 10 kOhm
5A.1.4 1 Stabilised power supply, -6 V. |

1 Stabilised power supply, +5 V.,
1 Stabilised power supply, 49 5 V,
1 Stabilised power supply, =22 V.

1 Stabilised power supply,
adjustable from 0 to +10 V.,

1 Frequency meter, standard
1 Oscilloscope
1 Synthesiser

3 Pulse generators, standard

1 RF voltmeter
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PROCEDURE

Preliminary Operations
24 a Connéct stabilised +6 V. power supply to terminal B11 of PCB assembly.
b Connect stabilised +3 V. power supply to terminal A11 of PCB assembly. »
c Connect stabilised —6 V. power supply to terminals A2 and B7 of PCB assembly.
d Connect stabilised +9,5 V. to terminal A5 of PCB assembly.
e Connect stabilised —20 V. power supply to terminal B5 of PCB assembly.

f Connect the common point of power supplies to terminals A1, A7, A9, A13, B1,
B6, B8, B12 and B13 (chassis) of PCB assembly.

Operating Procedure
25  The different operating procedures to be carried out are as follows:

a . Adjustment of VCO.

b Verification of primary loop mixer, divider by four and divider by ten or twelve.
c Verification of digital-to-analog convertor,
d Verification of phase comparator.

Adjusting the Voltage-Controlled Oscillator (VCO0)

26 1 Set the stabilised power supply adjustable from 0 to +10 V. to 356V,
2 ‘Connect the adjustable stabilised power supply (set to 3,5 V.) to test terminal TPO1,
3 Connect the +5 V. stabilised power supply to test terminal TP02.

4 Connect the frequency meter, oscilloscope and HF voltmeter across a 50 Ohm
resistor connected to terminal A6 of PCB assembly.

5 Set capacitor C34 so as to obtain a signal frequency of 100,6 MHz as read off the
frequency meter,

Checking the CDA Varicép Frequency Coverage

27 1 Set the stabilised power supply connected to TPO1 (adjustable from O to +10 V.) so Bg
as to obtain a voltage of O V. - oy oy
¥ %

2 Check that signal frequency read off frequency meter is lower than :100,5 MHz
(approximating 100,4 MHz).

3 Increase the value of voltage delivered by the adjustable power supply connected to
TPO1 so as to obtain +7,5 V. while checking the signal frequency read off the
frequency meter. Check that frequency is greater than 100,7 MHz (approximating
100,8 MHz).

ISSUE 1 RESTRICTED/BEPERK 16



RESTRICTED/BEPERK

PART 3C CHAPTER 2 RS-B25

Check of the Phase Loop Varicap Frequency Coverage

28

1

L wWwN

Set the stabilised power supply connected to TPO1 to 3,5 V.

Set the variable stabilised power supply connected on TP02 to 5 V.

Check that the signal frequency on terminal A6 is 100,6 MHz.

Set the variable stabilised power supply connected on TP02 to O V.

Check that the signal frequency on terminal A6 is less than 100,5 MHz.
Set the variable stabilised power supply connected on TP02 t0 9,5 V.
Check that the signal frequency on terminal A6 is greater than 100,7 MHz.

Disconnect:

Variable power supply from test point TPO1.

S

JStébiliséd -i-5 V. power supply from test point TP02. O o l i\lﬁ// :

Checking the Phase Loop Varicap Frequency Slope

29

1
2

Set adjustable power supply to +5 V. and connect it to test point TPO2.
Connect the stabilised +5 V. power supply to test point TPO1,
Note the value of signal frequency read off the frequency meter.

Vary the voltage delivered by power supply connected to test point TPO2 by 1 V;
note the new value of signal frequency read off the frequency meter and check that
the frequency deviation is greater than 20 kHz.

Disconnect:
Adjustable power supply from test point TP02.

+5 V. stabilised power supply from test point TPO1.

Adjustment of the VCO Amplifier

30

1

Set stabilised power supply (adjustable from 0 to 10 V.) to 3,5 V. and connect the
power supply to test point TPO1,

Connect the +5 V. stabilised power supply to test point TPO2.
Check for a signal frequency of 100,6 MHz off the frequency meter.

Set capacitor C31 so as to obtain maximum voltage as read off the oscilloscope and
RF voltmeter. Said voltage shall be at least 100 mV.

Disconnect the frequency meter, oscilloscope, RF voltmeter and 50 Ohm resistor from
terminal A6 of PCB assembly.

16
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Checking the Digital/Analog Converter

32 1 Adjust the VCO as indicated in para 30.
2 Disconnect adjustable stabilised power supply from test point TPO1.
3 Disconnect the +5 V. stabilised power supply from test point TP02.

4 Connect a pulse generator to terminal B3 for PCB assembly and adjust it so that it
delivers positive signals with:

3 us duration.
9,5 V. amplitude positive.
1 kHz repetition frequency.

5 Connect a pulse generator to terminal B2 of PCB assembly and adjust it so that it
delivers positive signals with:

3 us duration.
9,6 V. amplitude positive.
1,05 kHz repetition frequency.

6 Connect the oscilloscope to test point TPO1,

7 Check on oscilloscope that displayed signal has the following waveform:
TSV —— o m——— —— —
5V mmmm——— ——

25V — — ———

0V = = —

Synthesiser 1
Wave Form o~
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32 Continued

8 Disconnect the pulse generator from terminal B2 of PCB assembly.

9 Connect terminal B2 of PCB assembly to terminal B3.

10 Check on the scope that the signal is continuous and corresponds to one 0of 0, 2,5, 5
or 7,5 V. steps.

11 Remove connection between terminals B2 and B3 of PCB assembly.
12 Disconnect the pulse generator from terminal B3 of PCB assembly.

13 Disconnect the oscilloscope from test point TPO1.

Checking the Phase Comparator
3 1 Adjust the VCO as indicated in para 30,
2 Check that no stabilised power supply is connected to test points TPO1 and TP02.

3 Connect a pulse generator to terminal A3 of PCB assembly and set it so as to obtain
negative signals with:

3 s duration

-"9',5 V. amplitude negative.

N -
d

4 Connect a pulse generator to terminal B2 of PCB assembly and set it so as to obtain
positive signals with:

1 kHz repetition frequency.

3 us duration
9,5 V. amplitude positive.
1 kHz repetition frequency.

Phase-shift varying with respect to that delivered by the pulse generator connected
to terminal A3 of PCB assembly.

5 Connect the oscilloscope to test point TPO2.

6 Check on scope that signal is continuous and within 0 and 9,5 V.
7 Disconnect oscilloscope from test point TP02.

8 - Disconnect pulse generator from terminal B2 of PCB assembly.
9 Disconnect pulse generator from terminal A3 of PCB assembly.
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Final Operations
34 1 Disconnect the +6 V. stabilised power supply from terminal B11 of PCB assembly.
2 Disconnect the +3 V. stabilised power supply from terminal A11 of PCB assembly.

3 Disconnect the —6 V. stabilised power supply from terminals A2 and B7 of PCB
assembly.

4 Disconnect the +9,5 V. stabilised power supply from terminals A5 of PCB assembly.
5 Disconnect the —22 V. stabilised power supply from terminal B5 of PCB assembly.

6 Disconnect the common point of power supplies from terminals A1, A7, A9, A13,
B1, B6, B8, B12 and B13 (maximum) of PCB assembly.

7

-

SYNTHESISER NO. 2 PCB ASSEMBLY

35 The following procedure is used for the verification of the synthesiser No. 2 PCB assembly:

DOCUMENTS TEST EQUIPMENT TOOLS
Ref Figs 5A.1.5 1 Stabilised power supply, +6 V. 1 Resistor, 12 kOhm
5A.1.6 1 Stabilised power supply, +14,5 V.| 3 Diodes IN 4148
5A.1.7 1 Stabilised power supply, =6 V. 1 Changeover switch
SPDT
B5A.1.8 1 Stabilised power supply, +3 V.

1 Generator, 5 MHz
1 HF voltmeter

1 Frequency meter

1 Pulse generator

1 Digital voltmeter

1 AF voltmeter
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PROCEDURE
Preliminary Operations

36 a Carry out the following set up:

+ 6V l
"SYNTHESIZER N° 2"
B2 PC BOARD ASSEMBLY

1N 4148

INLILE . o
INLILS

St

T
Synthesiser 2 Vio
Change Over Switch
b Check that set-up is grounded via changeover switch S1.

c Connect the +3 V. stabilised power supply to terminal A4 of PCB assembly.
d Connect the +14,5 V. stabilised power supply to terminal A5 of PCB assembly.
e Connect the —6 V. stabilised power supply to terminal A12 of PCB assembly.

f Connect the common point of power supplies to terminals A1, A8, A10, A13, B1,
B6, B7, B8 and B13 of PCB assembly (ground terminals).
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Operating Procedure

37  The different operating procedures to be carried out are as follows:

a

b,

e

f

NOTE

Verification of 9,5 V. voltage stabiliser.
Verification of divider by 2.
Verification of divider by 100.
Verification of divider by 25,
Verification of digital/analog converter.
Verification of frequency discriminator.
The various verifications of the ‘Synthesiser No 2’ PCB

assembly shall be carried out systematically in the order
indicated above,

Checking the 9,5 V. Voltage Stabiliser

38 1
2

- Connect digital voltmeter to terminal B5 of PCB assembly.

Check that dc. voltage read off digital voltmeter is within +9,025 and +9,975 V.

If need be, adjust value of resistor RO8 so as to obtain a dc. voltage within this
range.

Disconnect digital voltmeter from terminal B5 of PCB assembly.

Checking the Divider by Two

39 1
2

Connect a 5 MHz ac. generator to terminal B4 of PCB assembly.

Set 6 MHz ac. generator so as to obtain a signal of 220 mV.rms sine with an .
impedance of 50 Ohm.

Connect HF voltmeter and frequency meter to terminal A2 of PCB assembly in 50
Ohm impedance.

Connect the —6 V. power supply to external set-up by means of changeover switch
S1 and check that voltage read off the HF voltmeter is lower than 5 mV.

Ground external set-up by means of changeover switch S1.
Check that:

Voltage read off the HF voltmeter is at least 50 mV. Frequency read off the
frequency meter is equal to 2,5 MHz,

~Disconnect the HF voltmeter and frequency meter from terminal A2 of PCB assembly.

Disconnect external set-up from terminal B2 of PCB assembly,

ISSUE 1
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Checking the Divider by 100

Duration of pulses is within 1,6 pys and 2,4 s.

Disconnect oscilloscope from test point TPO1.

Connect oscilloscope to terminal A6 of PCB assembly.

40 1 Connect oscilloscope to test point TPO1.
2 Check on scope that:
Pulse amplitude is of 9,5 V.
Pulse repetition frequency is of 25 kHz
3
Checking the Divider by 25
41 1
2 Check on scope that:
Pﬁlses are positive
Pulse amplitude is of 9,5 V.
Pulse repetition frequency is of 1 kHz
Pulse duration is within 1,4 us and 2,1 s.
3 Disconnect oscilloscope from terminal A6
assembly.
4 Check on scope that:

Pulses are negative

Pulse amplitude is of 9,5 V.

Pulse duration is within 1,4 s and 2,3 ys.

. Pulse repetition frequency is of 1 kHz

Disconnect oscilloscope from terminal A7 of PCB assembly.

Connect the AF voltmeter to terminal B9 of PCB assembly.

Check that voltage read off the AF voltmeter is of 100 mV.

. Disconnect the audio voltmeter,

and connect it to terminal A7 of PCB

22
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Checking the Digital/Analog Converter

42 1 Connect a pulse generator to terminal A9 of PCB assembly.
2 Trigger the oscilloscope by means of 5 MHz generator and adjust the pulse generator
as follows:

Amplitude: 9,5 V.
Pulse repetition frequency: 28 kHz

~ Pulse duration: 1,6 to 2 us

- \r
; M
3 Connect oscilloscope to terminal B10 of PCB assembly. At
4 Check on scope that signal characteristics are as follows:
128 steps

Total amplitude: 9,5 V.
Frequency: 3 kHz
Amplitude of each step: 74 mV.

The signal is shown below.

Fig. 3C.2.6 Synthesiser 2
Signal Characteristics
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42 Continued

5

Fig. 3C.2.7

" Set the pulse generator as follows:

Set the pulse generator as follows:

Amplitude: 9,5 V.

Pulse repetition frequency: 22 kHz

Pulse duration: 1,6 to 2 ys.

Check on the scope that signal characteristics are as follows:
128 steps |

Total amplitude: 9,5 V.

Frequency: 3 kHz

Amplitude of each step: 74 mV.

The signal is shown below.

~ 95V

Synthesiser 2
Signal Characteristics

. Amplitude: 9,5 V.

Pulse repetition frequency: 25 kHz
Pulse duration: 1,6 to 2 u s.

Check on scope for a dc. signal within 0 and 9,5 V.

24
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Checking the Phase Discriminator
43 1 Check that pulse generator repetition frequency is of 25 kHz.

2 Disconnect oscilloscope from terminal B10 and connect it to terminal B12 of PCB
assembly.

3 Check that signal displayed on scope is continuous and within 0 and +8,9 V. by
varying the pulse generator phase versus the 5 MHz reference.

4 Disconnect:
Oscilloscope from terminal B12
Pulse generator from terminal B9

., Pulse generator from terminal B4 of PCB assembly.

Fmal iO perations | e
44 1 ‘Disconnect the external set-up from terminal B2 of PCB assembly.
2 Disconnect the +3 V. stabilised power supply from terminal A4 of PCB assembly.
3 Disconnect the +14,56 V. stablised power supply from terminal A5 of PCB assembly.
4 Disconnect the —6 V. stabilised power supply from terminal A12 of PCB assembly.

5 Disconnect the common point of stabilised power supplies from terminals A1, A8,
A10, A13, B1, B6, B7, B8 and B13 of PCB assembly (ground terminals).

AF PCB ASSEMBLY

45  The procedure for the verification of the AF PCB assembly is dealt with below:

DOCUMENTS TEST EQUIPMENT TOOLS

Ref Fig 5A.1.18 1 Stabilised power supply +10 V. 1 Remote control unit
1 Stabilised power supply +6 V.

1 Stabilised power supply +3 V.

1 Stabilised power supply —6 V.

1 Stabilised power supply +14,5 V.
1 AF generator

1 Distortion meter

1 Oscilloscope

1 Voltmeter with an input
impedance greater than 10 MOhm

1 Voltmeter or multimeter
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PROCEDURE

Preliminary Operations

46

Connect the common point of stabilised power supplies to terminals A1, A20, B1 and B20
of PCB assembly.

Operating Procedure

47

The different operating procedures to be carried out are as follows:

a

b

C

d

Verification of +5 V. stabilised power supply.
Verification of transmission/reception switching and MORSE control.
Verification of AF amplifier.

Verification of remote control.

Checking the +5 V. Stabilised Power Supply

48

1

HOWN

Connect the +10 V. stabilised power supply to terminal A3 of PCB assembly.
Connect the +6 V. stabilised power supply to terminal A8 of PCB assembly.
Connect a dc. voltmeter to terminal A7 of PCB assembly.

Check that voltage read off the voltmeter is within +4,5 and 5,5 V.

Disconnect the dc. voltmeter from terminal A7 of PCB assembly.

Disconnect the +6 V. stabilised power supply from terminal A8 of PCB assembly.

Disconnect the +10 V. stabilised power supply from terminal A3 of PCB assembly.

Checking the Transmission/Reception Switching and MIORSE Control

Preliminary Operations

49 1 Check the +5 V. stabilised power supply as indicated in para 48.
2 Connect the + 10 V. stabilised power supply to terminal A3 of PCB assembly.
3 Connect the +6 V. stabilised power supply to terminals A8 and A13 of PCB assembly.
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Checking the Transmission/Reception Switching (beginning of Cycle)

50 1

2

Check that terminal A14 is not connected.

Connect terminal B12 to terminals A1, A20, B1 and B20 of PCB assembly (chassis
terminals).

Connect the dc. voltmeter to terminal A9 of PCB assembly and check that voltage
read off the voltmeter approximates O V.

Disconnect the dc. voltmeter from terminal A9 and connect it to terminal B6 of

PCB assembly; check that voltage read off the dc. voltmeter is lower than or equal to
05V.

Disconnect the dc. voltmeter from terminal B6 and connect it to terminal B8 of PCB
assembly; check that voltage read off dc. voltmeter is equal or greater than 5,7 V.

Disconnect terminal B12 from terminals A1, A20, B1 and B20 of PCB assembly and -

connect it to terminal A7 of same board; check that voltage read off the voltmeter
connected to B8 approximates 2 V.

Disconnect the dc. voltmeter from terminal B8 and connect it to terminal B6 of PCB

-assembly; check that voltage read off the dc. voltmeter approximates 5 V.

Disconnect the dc. voltmeter from terminal B6 and connect it to tertQ/naI A9 of

PCB assembly; check that voltage read off the dc. voltmeter approx\mates 6 V.

Checking the Transmission/Reception Switching (Pressel Switch)

51 1 Connect terminal A14 to terminals A1, A20, B1 and B20 of PCB assembly (ground
terminals).
2 Check that voltage read off the voltmeter on terminal A9 approximates 6 V.
3 Disconnect the dc. voltmeter from terminal A9 and connect it to terminal B6 of
PCB assembly; check that voltage read off dc. voltmeter approximates O V.
4 Disconnect dc. voltmeter from terminal B6 and connect it to terminal B8 of PCB
assembly; check that voltage read off dc. voltmeter approximates 2 V.
5  Disconnect:
Voltmeter from terminal B8 of PCB assembly.
Terminal A14 from terminals A1, A20, B1 and B20 of PCB assembly.
Terminal A12 from terminals A1, A20, B1 and B20 of PCB assembly.
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Checking the Transmission/Reception Time Constant
52 1 Connect the dual track oscilloscope as follows:

Channel A: terminal B8 of PCB assembly.
Channel B: terminal A9 of PCB assembly.

2 Connect terminal A14 to terminals A1, A20, B1 and B20 of PCB assembly.

Check on scope that signal displayed on channel ‘A’ is delayed by more than 100 ms

approximately with respect to signal displayed on channel ‘B’ on grounding of
terminal A14.

3 Disconnect:
Channel ‘A’ of oscilloscope from terminal B8 of PCB assembly.
Channel ‘B’ of scope from terminal A9 of PCB assembly.
Terminal A14 from terminals A1, A20, B1 and B20 of PCB assembly.
Final Operations
53 Disconnect the +6 V. power supply from terminals A8 and A13 of PCB assembly.

Disconnect the +10 V. stabilised power supply from terminal A3 of PCB assembly.

Checking the AF Amplifier
Preliminary Operations
54 1 Check the +5 V. stabilised power supply as indicated in para 48.
2 Connect the +10 V. power supply to terminals A3 and A16 of PCB assembly.

3 Connect the +6 V. stabilised power supply to terminals A8 and B3 of PCB
assembly.

4 Connect the =6 V. power supply to terminal B18 of PCB assembly.

5 Short-circuit terminals A5 and B19 of PCB assembly.

NP
\ N
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Checking the Amplifier in A3H or SSB 5

b5 1 Set potentiometer R88 for maximum efficiency.
2 Connect distortion meter as a voltmeter in a 300 Ohm impedance to terminal B16 of
PCB assembly.
3 Connect the AF generator to terminal B5 of PCB assembly.
4 Set the AF generator for
A signal frequency of 1 kHz.
A voltage of 1,7 V.rms as read off the distortion meter (voltmeter).
The voltage of the signal from the AF generator shall be lower than or equal to 2,5
mV.
5 Connect a voltmeter with a high input impedance (greater than 10 MOhm) to
terminal B14 or PCB assembly and note the value of voltage read off the voltmeter.
6 Disconnect voltmeter from terminal B14 and connect it to terminal B19, check that
voltage read off the voltmeter is substantially equal to that measured at terminal
B14.
Disconnect the high impedance voltmeter from terminal B19.
7 Set the distortion meter so as to measure the distortion level; this shall be lower than
or equal to max 3%/o.
8 Set the distortion meter so that it operates as a voltmeter. \\/
N
9 Increase the frequency of signal delivered by the AF generator until the voltage read
off the voltmeter is of 1,2 V.rms (3 dB) and note the value of frequency F1.
10 Reduce the frequency of signal delivered by the AF generator until the voltage read
off the voltmeter is again equal to 1,2 V.rms (3 dB).
Note the value of frequency F2.
Check that the frequency difference AF corresponding to equation.
AF = F1 - F2 is greater than 2,7 kHz.
11 Set AF generator so as to obtain a signal frequency of 1 kH‘z‘.
Checking the Squelch
6 1 Short-circuit terminal B2 and terminals A1, A20, B1 and B20 of PCB assembly
(ground terminals).
2 Check that voltage read off voltmeter approximates O V.
3 Disconnect the short-circuit connecting terminal B2 to terminals A1, A20, B1 and
B20 of PCB assembly.
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Checking the Local Monitoring Control

57

1

2
3

Short-circuit terminal A6 and terminals A1, A20, B1 and B20 of PCB assembly. .
(ground terminals). / l\f\ ‘

Check the voltage read off voltmeter approximates O V.

Disconnect the short-circuit between terminal A6 and terminals A1, A20, B1 and
B20 of PCB assembly.

Checking the Amplifier in MORSE Mode

58

1
2

Connect the —6 V. stabilised power supply to terminal A2 of PCB assembly.
Short-circuit terminals A7 and B10 of PCB assembly.

Check that potentiometer R88 is at maximum of efficiency.

Check that frequency of signal from AF generator is 1 kHz.

Set the value of signal from the AF generator so that voltage read off the distortion
meter be of.1,7 V.rms.

The voltage of signal from the AF generator shall be lower than or equal to 5 mV.

Increase the frequency of signal from AF generator until the voltage displayed
on the voltmeter is of 0,85 V.rms. (6 dB) and note the value of frequency F3.

Reduce the frequency of signal from AF generator until voltage read off voltmeter is
again equal to 0.85 V.rms (6 dB); note the value of frequency F4 and check that
frequency difference A F corresponds to equation.

A F = F3 — F4 is greater than 300 Hz.

Final Operations

59 1 Disconnect the AF generator from terminal B5 of PCB assembly.

2 Disconnect the distortion meter from terminal B16 of PCB assembly.

3 Disconnect short-circuits from terminals:
A7 and B10
Ab and B19 of PCB assembly.

4 Disconnect the —6 V. stabilised power supply from terminals A2 and B18 of PCB
assembly.

5 Disconnect the +6 V. stabilised power supply from terminals A8 and B3 of PCB
assembly.

6 Disconnect the +10 V. stabilised power supply from terminals A3 and A16 of PCB
assembly,
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Checking the Remote Control

Preliminary Operations

60 1
2

10

Check the +5 V. stabilised power supply as indicated in para 48.

Check the transmission/reception switching and MORSE control as indicated in para
19.

Check the amplifier as indicated in para 50.

Connect terminal B15 of PCB assembly to one of connecting terminals of a remote
control unit.

Connect terminal A15 of PCB assembly to one of connecting terminals of a remote
control unit.

Short-circuit terminals Ab and B19 of PCB assembly.
Connect the +14,5 V. stabilised power supply to terminal A12 of PCB assembly.
Connect the +10 V. stabilised power supply to terminals A3 and A16 of PCB assembly.

Connect the+ 6 V. stabilised power supply to terminals A8, A13 and A18 of PCB
assembly.

Connect the —6 V. stabilised power supply to terminal B18 of PCB assembly.

Checking on Reception

61 1 Connect the + 6 V. stabilised power supply to terminal B3 of PCB assembly.
2 Connect the distortion meter (set as a voltmeter in a 300 Ohm impedance) to
terminal B16 of PCB assembly. ’
_“(3‘_ ~ Connect an AF Generator to terminal B5 of PCB assembly.
"4‘ Set the AF generator so as to obtain: | \\\:\,
A signal frequency of 1 kHz
A voltage of 1,7 V.rms as read off the distortion meter (voltmeter).
5 Disconnect the distortion meter with a 300 Ohm impedance from terminal B16 of
PCB assembly and connect it to the earphones connector of the remote control unit.
Check that voltage read off the distortion meter approximated 1,7 V.rms.
6 Connect a voltmeter to terminal B8 of PCB assembly and check the voltage read off
the voltmeter is 5,7 V.
7 Disconnect:
Voltmeter from terminal B8 of PCB assembly. Distortion meter from ‘earphones’
connector of remote control unit.
AF generator from terminal B5 of PCB assembly.
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Checking the Call Signal
62 1 Connect oscilloscope to terminal B16 of PCB assembly.

2 Disconnect the connection between terminal A15 of PCB assembly and one of
connecting terminals of the remote control unit.

3 Check that characteristics of signal displayed on scope are as follows: ,

| Frequency: 2,7 kHz approximately : P i\ﬁ\//\ ,\{jx
Amplitude: 2 V. p-p approximately. |

4 Disconnect oscilloscope from terminal B16 of PCB assembly.

5 Connect terminal A15 of PCB assembly to connection terminal of remote control

unit.

Checking on Transmission
63 1 Short-circuit terminals 2 and 3 of remote control unit connector JO1.

2 Disconnect the +6 V. stabilised power supply to terminal B3 of PCB assembly.

w

Connect the —6 V. stabilised power supply to terminal B3 of PCB assembly.

ESN

Connect distortion meter used asa voltmeter in a 300 Ohm impedance to ‘earphones’
connector of remote control unit.

5 Connect AF generator to terminal A19 of PCB assembly.

6 Set the AF generator so as to obtain:
Signal frequency of 1 kHz
Voltage of 150 mV.rms. as read off the distortion meter (voltmeter).
Check that voltage of signal from AF generator is less than 10 mV.

7 Connect a voltmeter to terminal B8 of PCB assembly and check that voltage read off
the voltmeter approximates 2 V.

8 Disconnect:
Voltmeter from terminal B8 of PCB assembly.

Distortion meter from ‘earphones’ connector of remote control unit. AF generator
from terminal B19 of PCB assembly.
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Final Operations

64 1 Disconnect terminals A15 and B15 of PCB assembly from the remote control unit.
2 Disconnect short-circuit connecting terminals A5 and B19 of PCB assembly.
3 Disconnect the +14,5 V. stabilised power supply from terminal A12 of PCB assembly.

4 Disconnect the +10 V., stabilised power supply from terminals A3 and A16 of PCB
assembly,

5 Disconnect the +6 V. stabilised power supply from terminals A8, A13 and A18 of
PCB assembly.

6 Disconnect the —6 V. stabilised power supply from terminals A8, A13 and A18 of
PCB assembly.

7 Disconnect the short-circuit connecting terminals 2 and 3 of remote control unit
connector JO1.

Final Operation

65 1 Disconnect the common point of stabilised power supplies from terminals A1, A20,
B1 and B20 of PCB assembly (ground terminals).

FILTER AND 2,5 MHz IF PCB

66  The following procedure deals with the verification of the filter and 2,5 MHz IF PCB
assembly.

DOCUMENTS TEST EQUIPMENT TOOLS

Ref Fig BA.1.17 1 Stabilised power supply, —6 V.
1 Stabilised power supply, +56 V.
1 Stabilised power supply, +10 V.
1 Stabilised power supply, +6 V.
1 Spectrum analyser, fitted with
a tracking generator

1 RF generator

1 AF Vacuum-tube voltmeter

1 Generator, fixed frequency
1 Frequency meter
1 Distortion meter

.
N

X\,ﬁ?
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PROCEDURE
Preliminary Operations

67 a Connect common point of power supplies to terminals A1, A11, A12, A20, B1, B3
to B12 and B20 of PCB assembly (ground terminals).

b Connect +ve of 5 V. stabilised power supply to terminal A10 of PCB assembly.
c Connect —ve of —6 V. stabilised power supply to terminal A7 of PCB assembly.

d Connect the +ve of +6 V. stabilised power supply to terminals A6 and B16 of PCB

assembly.
e Connect the +ve of +10 V., stabilised power supply to terminal B14 of PCB assembly.
Operating Procedure
68 a Adjusting the SSB and MORSE filter and Checking the Gain in Transmission.
b Adjusting the A3H Filter.
c Checking the SSB Reception.
d Checking the A3H Reception.
e Adjusting the HF Head AGC.
Adjusting the SSB and Morse Filter and Checking the Gain in Transmission
Switching in ‘Transmission’
69 1 Connect terminal A15 (OV transmission) of PCB assembly to one of ground terminals
A1, A11, A12, A20, B1, B3 to B13 or B20 of PCB assembly.
2 Connect terminal A4 (+6 V. transmission) of PCB assembly to terminal A6 or B16

of same PCB assembly.
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Adjusting the SSB and MORSE Filter

70 1 Connect tracking generator output to terminal A5 of PCB assembly. Set tracking
generator as follows:

1 Level: —30 dBm approx.
_Frequency: 2,56 MHz, modulated.
2 Connect spectrum analyser input to terminal A14 of PCB assembly.

3 Adjust TO2 and TO3 for a response curve with the following parameters as
read off the analyser:

Ripple: <2 dB

6 dB Attenuation: 1 Upper frequéncy: > 2499,7 kHz
2 Lower frequency: < 2497 kHz

40 dB Attenuation: 1 Upper frequency: < 2500,4 kHz

2 Lower frequency: = 2492 kHz

0dB

2dB M

6dB

2L97kHz

F

F 24997 kHz

24L97kHz
2492 kHz 004 kHz
2L92kHz
Fig. 3C.2.8 Filter + 2,5 MHz IF
Analyser Parameters
4 Disconnect analyser input from terminal A14 of PCB assembly.
5 Disconnect tracking generator output from terminal A5 of PCB assembly.
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Checking the Gain in Transmission

71 1 Connect RF generator to terminal A5 of PCB assembly.
2 Set RF generator as follows:
Level: =30 dBm

Frequency: 2499 kHz

3 Connect the high impedance HF voltmeter to terminal A14 of PCB assembly.

4 Check that gain Yo is greater than or equal to 0 dBm.

Vi
5 Disconnect the high impedance voltmeter from terminal A14 of PCB assembly.
6 Disconnect RF generator from terminal A5 of PCB assembly.

7 Disconnect terminal A15 of PCB assembly from ground terminals A1, A11, A12,
et A20 B1 to B13 or B20 of PCB assembly.

8 Dssconnect terminal A4 of PCB assembly from terminals A6 or B16 of sald PCB. \\

- Adjusting the A3H Filter
72 1 Connect terminal A13 (—6 V. A3) of PCB assembly to terminal A7 of same PCB.

2 Connect terminal A9 (+5 V. A3) of PCB assembly to terminal A10 of same PCB.

3 Connect terminal A4 (+6 V. transmission) of PCB assembly to terminal A6 or B16
of same PCB.

4 Connect terminal A15 (0 V transmission) of PCB assembly to one of the following
terminals: A1, A11, A12, A20, B1, B3 to B12 or B20 {ground terminals).

5 Connect tracking generator output to terminal A3 of PCB assembly.

6 Set tracking generator so that it may deliver a modulated signal with the following
parameters:
Level: —30 dBm
Reference frequency: 2,56 MHz

7 Connect analyser input to terminal A14 of PCB assembly.

8 Set TO1 for maximum voltage as read off the analyser.
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72 Continued

9 Set C25 and T04 so as to obtain a response curve with the following parameters as
read off the analyser:
Ripple: lower than 2 dB
3 dB Attenuation: 1 Upper frequency: = 2504 kHz
2 Lower frequency: << 2496 kHz
0dB
2 B P e
3dB
F = 2496 kHz Fo = 2,5MHz F =2504kHz -
Fig. 3C.2.9 Filter + 2,5 MHz IF
Analyser Parameters
10 Disconnect analyser input from terminal A14 of PCB assembly.
11 Disconnect tracking generator output from terminal A3 of PCB assembly.
12 Disconnect short—circuit between terminal A15 of PCB assembly and one of
terminals A1, A11, A12, A20, B1, B3 to B12 or B20 (ground terminals) of same
PCB assembly.
13 Disconnect short—circuit between terminal A4 and terminal A6 or B16 of PGB
assembly,
14 Disconnect short—circuit between terminal A13 and terminal A7 of PCB assembly.
15 Disconnect short—circuit between terminals A9 and A10 of PCB assembly.
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Checking the SSB Reception

73 NOTE Prior to checking the SSB reception adjust SSB filter
(para 69 and A3H filter (para 72).

1 Short-circuit terminal A16 (AGC input) of PCB assembly and one of terminals A1,
A11, A12, A20, B1, B3 to B12 or B20 (ground terminals) of same PCB.

2 Connect terminal A4 to terminal A7 of PCB assembly.

3 Connect terminal A15 (+6 V. reception) to terminal A6 of B16 of PCB assembly.

4 Connect fixed frequency generator (2,5 MHz = 2,5 Hz) to terminal B18 of PCB
assembly. Set generator so that it delivers a signal with an amplitude of 100 m V.rms.
(approx).

5 Connect a frequency meter and an AF voltmeter A8 of PCB assembly.

6 Connect a dc. voltmeter to terminal A18 of PCB assembly.

7 Connect an RF generator to terminal A3 of PCB assembly.

8 Set RF generator so as to obtain a signal with the following parameters.
Amplitude: 15 u V. approx.
Frequency: 2499 kHz.

- ’9 :;H‘:;\:'v”‘Cll’l‘keck that: \ oo | , ng
Frequency read off frequency meter is of 1 kHz. Voltage reading off the AF voltmeter
is at least 25 mV.rms. (approx). Voltage reading off dc. voltmeter is 1,2 V. max.
(AGC voltage).

10 = Disconnect short-circuit between terminal A16 and one of terminals A1, A11, A12,
A20 (ground terminals) of PCB assembly. Disconnectdc. voltmeter from terminal A18.
11 Carry out the following set-up:
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+6V + 5V
O
Non2222 l FILTER AND 2,5 MHz
IF PC BOARD
1 A18 ASSEMBLY
INGLILS
-6V
Fig. 3C.2.10 _ Filter + 2,5 MHz IF
Connections to Jig
12  Connect a distortion meter to terminc;:I A8 of PCB assembly.
13 Set RF generator so as to obtain a signal with the following parameters:
Amplitude: 200 p V.
Frequency: 2499 kHz.
14  Check that:
Frequency read off frequency meter is of 1 kHz
Voltage read off AF voltmeter is greater than or equal to 200 mV.rms. Distortion is
lower than or equal to 5%/0.
15  Disconnect:
Distortion meter:
Frequency meter: From terminal A8 of PCB assembly.
AF voltmeter:
16  Disconnect external circuitry connecting terminals A16 and A18 of PCB assembly.
17  Disconnect RF generator from terminal A3 of PCB assembly.
18  Disconnect fixed frequency generator (2,5 MHz) from terminal B18 of PCB assembly.
19  Disconnect:
Short<ircuit between terminal A15 and terminal A6 or B16 of PCB assembly.
Short-circuit between terminal A4 and terminal A7 of PCB assembly.
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Adjusting the RF head AGC

74

1

10

1

12

e

13
14

Connect terminal A16 (AGC) to terminal A18 of PCB assembly via the external
set-up mentioned in para 60 (‘Checking the SSB Reception’).

Connect terminal A4 (—6 V reception) to terminal A7 of PCB assembly.
Connect terminal A15 (+6 V reception) to terminal A6 or B16 of PCB assembly.

Connect the fixed frequency generator (2,5 MHz) to terminal B18 of PCB assembly.
Set generator so as to obtain a signal amplitude of 100 mV.rms. approx.

Connect RF generator to terminal A3 and set generator so as to obtain a signal with
the following parameters:

Amplitude: 200 & V
Frequency: 2499 kHz,

Connect a dc. voltmeter to terminal B17 of PCB assembly.

Adjust potentiometer R54 so as to obtain a voltage 2,7 V as read off the dc.
voltmeter,

Disconnect voltmeter from terminal B17 of PCB assembly.
Disconnect RF generator from terminal A3 of PCB assembly,
Disconnect the fixed frequency generator from terminal B18 of PCB assembly.

Disconnect short-circuit between terminal A15 and terminal A6 or B16 of PCB
assembly.

Disconnect short-circuit between terminal A4 and terminal A7 of PCB assembly.

N

Disconnect external set-up from terminals A16 and A18 of PCB assembly. " N

Disconnect short-circuit between terminals A9 and A10 of PCB assembly.

Final Operations

75 1 Disconnect:
The + ve of + 10 V. stabilised power supply from terminal B14 of PCB assembly.
The + ve of + 6 V. stabilised power supply from terminals A6 and B16 of PCB
assembly.

- The -ve of -6 V. stabilised power supply from terminal A7 of PCB assembly.

The + ve of + 5 V. stabilised power supply from terminals A9 and A10 of the PCB
assembly,
Disconnect common point of the stabilised power supplies from terminals A1, A11,
A12, A20, B1, B3 to B12 and B20 of PCB assembly (ground terminals).
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20 WATT AMPLIFIER

76  The following procedure covers the verification and adjustment of the 20 Watt Amplifier.

| DOCUMENTS TEST EQUIPMENT TOOLS

2

Ref Fig 5A.1.21 1 Stabilised power supply, +5 V. 1 Screwdriver, b mrﬂ”
1 Stabilised power supply, -6 V. 2 Resistors 120 Ohm
1 Stabilised power supply, +10 V. 2 SPDT switches

1 stabilised power supply, +14,5 V.
1 Vacuum-tube voltmeter

1 Ammeter with probe

2 RF generators with couplers

1 Wattmeter

1 Spectrum analyser

PROCEDURE
Preliminary Operations

77 a ° Prepare the following set-up:

J102

Power Supply
+5V

+ -

AMPLIFIER
0w

(20) Transmission

L) 25)  Reception

Fig. 3C.2.11 20 Watt Amplifier
Connections to Jig

b Check that change-over S1 is on ‘transmission’ (position E).
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Operating Procedure

78 It is imperative to carry out the checks and adjustments in the order indicated hereafter:
a Check and adjustment of power supply.
b Check and adjustment of bias currents.

o Check of amplifier.

d Check of intermodulation.

e Check of coupler.

f Check of operation in reception.
g Check of current measurina.

h Check of overdrive.

Checking and Adjusting the Power Supply
79 1 Disconnect the power supply strap (P7).
2 Disconnect the biasing straps (P1 and P2).

3 Connect —6 V, stabilised power supply to terminal 30 of connector JO2 in the 20 W
amplifier.

4 Connect +10 V. stabilised power supply to terminal 38 of connector J102 in 20 W
amplifier,

5 Connect common point of —6 V. and +10 V.stabilised power supplies to terminal 37
of connector J102 in 20 W amplifier.

6 Connect a 14,5 V. stabilised power supply to connector J101 of 20 W amplifier.
CAUTION Observe the correct polarities.

7 Connect a dc voltmeter across terminals 29 (+) and 37 (—) of connector J102 in <
20 W amplifier. A

8 Check for a voltage of 13,2 V. off dc. voltmeter. If need be, adjust potentiometer
R82 by means of the 5 mm screwdriver in order to obtain the 13,2 V.

9 Disconnect dc. voltmeter from terminals 29 and 37 of connector J102 in 20 W
amplifier.

10  Disconnect 14,5 V. stabilised power supply from connector J101 in 20 W amplifier.

11 Disconnect +10 V. stabilised power supply from terminals 38 and 37 of connector
J102 in 20 W amplifier.

12 Disconnect —6 V. stabilised power supply from terminals 30 and 37 of connector
J102 in 20 W amplifier.

13 Put the power supply (P7) and biasing (P1 and P2) straps into place.
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79  Continued

14

15

16

Connect —6 V. stabilised power supply across terminals 30 (—) and 37 (+) of

connector J102 in 20 W amplifier.

Connect 0 V. stabilised power supply across terminals 38 (+) and 37 (—) of

connector J102 in 20 W amplifier.

Connect 14,5 V.stabilised power supply to connector J101 of 20 W amplifier.

Checking and Adjusting Bias Currents

80 1 Connect ammeter probe to strap (P3) located in transistor Q07 collector circuit.
‘ Note the value of bias current read off the ammeter.
2 Disconnect ammeter probe from strap P3 located in transistor Q07 collector circuit.
3 Connect ammeter probe to strap P4 located in transistor Q11 collector circuit. Note
value of bias current read off the ammeter. ’
4 Check that:
Bias current of transistors Q07 and Q11 are within 40 and 60 mA. The sum of bias
currents approximates 100 mA. If need be, adjust potentiometer RO1 by means of
the 5 mm screwdriver so as to obtain the above-mentioned values.
5 Connect ammeter probe to strap P5 located in transistor Q16 collector circuit. Note
the value of bias current read off ammeter.
6 Disconnect ammeter probe from strap P5 located in transistor Q16 collector circuit.
7 Connect ammeter probe to strap P6 located in transistor Q17 collector circuit. Note
value of bias current read off the ammeter.
8  Check that:
Bias current of transistors Q16 and Q17 is within 40 to 60 mA Sum of all bias
currents approximates 100 mA
If need be, adjust potentiometer R26 by means of 5 mm screwdriver so as to obtain
above-mentioned values.
9 Disconnect ammeter.
IMPORTANT NOTE If current from collector of a transis—
tor is not within the specifications,
DO NOT replace the faulty transistor
alone. Always replace the transistors
by matched pairs (Q07 and Q11 or
016 and Q17).
ISSUE 1 RESTRICTED/BEPERK 43



RESTRICTED/BEPERK

PART 3C CHAPTER 2 RS-B25

Check of Amplifier in Transmission

81 1 Check power supply (see para 79) and bias currents (see para 80).

2 Connect a RF generator to terminal 17 of connector J102 in 20 W amplifier.

3 Connect a wattmeter to connector J105 on 20 W amplifier (load impedance:
50 Ohm).

4 Adjust RF generator so as to obtain a frequency of 2 MHz. Adjust the RF generator
output signal level so as to obtain a mean power of 10 W off the wattmeter.
Compute ratio: Qutput Power. This shall be equal or

Input Power
greater than 43 dB input power (0.5 mW maximum).

5 Connect ammeter probe to power supply input line 20 W amplifier. Check for a '
power supply current value not exceeding 3 A off the ammeter.

6 Disconnect ammeter probe from power supply input line of 20 W amplifier.

7 Connect ammeter probe to strap P3 of transistor Q07 collector circuit. Note the
value of collector current as read off ammeter.

8 Disconnect ammeter probe from strap P3 and connect it to strap P4 of transistor
Q11 collector circuit. Note the value of collector current read off ammeter.

9 Check that:

Values of collector currents are equal, to within 20 mA.

10 Disconnect ammeter probe from strap P4.

11 Connect ammeter probe to strap P5 of transistor Q16 collector circuit. Note the
value of collector current read off ammeter.

12 Disconnect ammeter probe from strap P5 and connect it with strap P6 of transistor
Q17 collector circuit. Note the value of collector current as read off ammeter.

13  Check that:

Values of collector currents are equal to within 200 mA.

14 Disconnect ammeter probe from strap P6.

15 Adjust RF generator so as to obtain a signal frequency of 30 MHz. Adjust RF\/
generator output level so as to obtain a mean power of 10 W as read off wattmeter>l
Input power shall be within 0,5 and 2 mW.

Compute ratio:  Qutput Power. This shall be equal or greater than 43 dB.
Input Power ‘
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81

(continued)

16

17
18
19

20

21

22
23

24

25

26
27

Connect ammeter probe to power supply input line of 20 W amplifier. Check for a
power supply current value of 3,5 A maximum off the ammeter.

Disconnect ammeter probe from strap P7 of 20 W amplifier.
Connect ammeter probe to strap P3. Note collector current (Q07) off ammeter.

Disconnect ammeter probe from strap P3 and connect it to strap P4. Note the
collector current (Q11) reading off ammeter.

Check that:

Values of collector currents are equal, to within 20 mA.

Disconnect ammeter probe from strap P4.

Connect ammeter probe to strap P5 and note collector current (Q16) g\ff ammeter.

Disconnect ammeter probe from strap P5 and connect it to strap P6. Note value of
collector current (Q17) off the ammeter.

.Check that:

Values of collector currents are equal to within 200 mA.

Disconnect ammeter probe from strap P6.

Disconnect RF generator from terminal 17 of connector J102 on 20 W amplifier.

Disconnect wattmeter from test connector J105 on 20 W amplifier.

Checking the Intermodulation

82 1 Check:

Power Supply (see para 79)
Bias current (see para 80)
Amplifier (see para 81)

2 Using coupler, connect two RF generators to terminal 17 of connector J102 on 20
W amplifier.

3 Connect a wattmeter loaded by 50 Ohm to test connector J105.

4 Adjust the RF generators so that frequency of generated signals are 1 kHz apart,
within the 25 and 30 MHz band,

5 Increase level of signal delivered by each RF generator so as to obtain a mean output
power of 10 W,

6 Connect a spectrum analyser via a coupler to test connector J105 and wattmeter.
Check that intermodulation spectral lines are greater than 25 dB.

7 Disconnect spectrum analyser from test connector J105,

8 Disconnect both generators fitted with coupler from terminal 17 of connector J102.
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Checking the Coupler

83 1 Check:

Power supply (see para 79)
Bias current (see para 80)
Amplifier (see para 81)

2 Connect wattmeter to test connector J105.

3 Connect RF generator to terminal 17 of connector J102.
Adjust RF generator so as to obtain:
Signal frequency: 2 MHz
Signal level: 10 W mean power as read off wattmeter.

4 Connect a dc. voltmeter across terminals 26 ( +) and 37 (=) of connector J102 on
20 W amplifier. Check for a voltage approximating 1 V. off the voltmeter (VD).

5 Disconnect dc. voltmeter from terminals 26 ( +) and 37 (—) of J102 and connect it
across terminals 27 ( +) and 37 (=) of connector J102. Check for a voltage of
100 mV. at most off the voltmeter (VR).

6 Proceed to same checks 3, 4 and 5 for a signal frequency of 30
MHz generated by RF generator the results must be similar.

7 Disconnect dc. voltmeter from terminals 27 (+) and 37 (—) of connector J102 on
20 W amplifier.

8 Decrease the signal generator output level to a minimum.

9 Disconnect the wattmeter load from J105.

10  Connect the Ammeter probe to power supply input line.

11 Increase the signal generator level tuned to 2 MHz for a current
of 2,5 A measured on the ammeter.

12  With the dc. voltmeter connected to pin 27 of J102 measure the VR
voltage, approximately 0,9 V.

13 Repeat steps 11 and 12 but for a frequency of 30 MHz and 3 A
measured on the ammeter, VR measured approximately 0,5 V.

14  Decrease signal generator level to a minimum.

156  Disconnect dc. voltmeter from pin 27 of J102.

16 Disconnect wattmeter from J105.

17 Disconnect RF generator from 17 of J102. _ o ‘ngf/ '
46
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Checking Isolation of Tx/Rx Switching Device

84 1

Check:

Power supply (see para 79)

Collector current (see para 80)

Amplifier (see para 81)

Intermodulation (see para 82)

Coupler (see para 83)

Connect wattmeter to test connector J105 of 20 W amplifier.

Connect an RF generator to terminal 17 of connector J102 on 20 W amplifier.
Adjust RF generator so as to obtain:

Signal frequency: 2 MHz
Signal level: 10 W mean power off wattmeter.

Connect a low power wattmeter to terminal 1 of J102.

Check for power less than 10 mW as read off wattmeter.

Disconnect wattmeter from test terminal 1 of connector J102 on 20 W amplifier.
Carry out the same checks for a frequency (signal delivered b:y RF Sg;erator) of
30 MHz,

Disconnect:

Both wattmeters

RF generator from terminal 17 of connector J102.

Check of Current Measuring

85 1 Connect RF generator on terminal 17 of J102.
2 Connect a dc. voltmeter between terminals 22 (+) and 28 (—).
3 Connect the ammeter probe to strap P7.
4 Increase signal generator level tuned to 2 MHz for a current of 3 A measured on the
ammeter.
5 The voltage measured across pins 22 and 28 of J102 must be 0,33 V.
6 Disconnect:
Ammeter
Signal generator
DC voltmeter.
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Check of Overdrive
86 1 Connect a dc. voltmeter between pin 31 (+) and 41 (—) of J102.

2 Set the switch of the external set up to reception.

3 Connect the ammeter probe to power supply input line.

4 Connect the signal generator, tuned to 2 Mhz, to terminal 17 of J102 and adjust
1 the level for 3 V. read on the dc. voltmeter connected to pins 31 and 41 of J102.
= 5 Measure the current on the ammeter, which must read between 1 and 2 A.

6 Repeat step 4 for a frequency of 30 MHz,

7 Measure the current on the ammeter which must be between 3 and 4,5 A.

8 Disconnect:

The signal generator
The dc. voltmeter
The ammeter probe.

Final Operations

87 a

Disconnect:

The —6 V. stabilised power supply from terminals 30 and 37 of connector J102 in
20 W amplifier.

The +10 V. stabilised power supply from terminals 38 and 37 of connector J102 in
20 W amplifier,

The + 14,5 V. stabilised power supply from connector J101 of 20 W
amplifier.

Disconnect 20 W amplifier from external set-up.

CONVERTOR UNIT

88  The following procedure covers the verification and adjustment of the convertor unit.

DOCUMENTS TEST EQUIPMENT TOOLS

Ref Fig 5A.1.23 1 Stabilised power supply, 1 Resistor, 82 Ohm
+14,5 V. adjustable within 1 Resistor, 120 Ohm
+10V.and 20 V. 1 Resistor, 160 Ohm
1 dc. Voltmeter 1 Resistor, 220 Ohm

1 Resistor, 390 Ohm
2 Resistors, 68 Ohm
2 Resistors, 33 kOhm
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PROCEDURE

Preliminary Operations

89 a Prepare the following set-up:
2 B E
CONVERTER |

GY

a

& & \\' A

390n
(750 ]
| 68 o ]

Fig. 3C.2.12 Convertor
Connections to Jig

b Connect the —ve of +14,5 V., stabilised power supply to terminals A16, A17, B2,
B3.... B18 or B19 (ground terminal).

C Connect the +ve of +14,5 V. stabilised power supply to terminal A18 or A19.

Operating Procedure
90  This paragraph deals with:
a Adjustment and check of stabiliser.

b Verification of convertor unit.
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Adjusting and Checking the Stabiliser

91

1

Connect a dc. voltmeter across terminals A14 or A15 (+)and A17, B2, B3 ...B18 |

or B19 (ground terminal).

Adjust potentiometer R21 so as to obtain a voltage of +9,9 to +10,1 V. as read off

dc. voltmeter. Said voltage is the reference voltage U/0.

Adjust stabilised power supply connected across terminals A18 and A16, A17, B2,
B3 .. B18 or B19 so as to obtain a voltage of +12 V. Check that voltage read off

dc. voltmeter is equal to U/O (reference voltagg) +19/o0.

Adjust stabilised power supply connected across terminals A18 or A19 and A16,
A17, B2, B3 ... B18 or B19 so as to obtain a voltage of +19 V. Check that voltage

read off dc. voltmeter is equal to U/Q (reference voltage) to within 19o.

Adjust stabilised power supply connected across terminals A18 or A19 and A16,
A17, B2, B3 ... B18 or B19 so as to obtain a voltage of 14,5 V. Check that voltage
read off dc. voltmeter is equal to reference voltage U/0 (voltage within 9,9 and

10,1 V).

Verification of Converter Unit

92 1 Disconnect dc. voltmeter from terminals A14 or A15 and A16, A17, B2, B3 ... B18

or B19 (ground terminal). : :

2 Connect dc. voltmeter across terminals A3 (—) and A16, A17, B2, B3 ... B18
or B19 (ground, +ve).

3 Check for a voltage within —17,6 and —26,4 V. as read off dc. voltmeter,

4 Disconnect dc. voltmeter from terminal A3 (—) and connect it to terminal A2 ().

5 Check for a voltage within —17,6 and —26,4 V. as read off dc. voltmeter.

6 Disconnect dc. voltmeter from terminal A2 (—) and connect it to terminal A12 or
A13 ().

7 Check that voltage read off dc. voltmeter is within —5,7 and —6,3 V.

8 Disconnect dc. voltmeter from terminals A12 or A13 (—) and A16, A17, B2,
B3 ... B18 or B19 (ground, +ve).

9 Connect dc. voltmeter across terminals A4(+ve) and A16, A17, B2, B3 ... B18
or B19 (ground, —ve).

10  Check that voltage read off dc. voltmeter is within 2,8 and +3,1 V.

11 Disconnect dc. voltmeter from terminal A4 and connect it to terminal AB.

12  Check that voltage read off dc, voltmeter is within 2,8 and 3,1 V.

13 Disconnect dc. voltmeter from terminal A6 and connect it to terminal A8.

14  Check that voltage read off dc. voltmeter is within +5,7 and 6,3 V.
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(continued)

15
B19 (ground, —ve).

Disconnect dc. voltmeter from terminals A8 and A16, A17 B2, B3 ... B18 or

Value to be Obtained

0V approx.

16  Connect terminal A4 to one of terminals A16, A17, B2, B3 ... B18 or B19.

17 Check that converter unit is switched off,

18  Disconnect short-circuit between A4 and one of terminals A16, A17, B2, B3 ...
B18 or B19. Check voltage readings off dc. voltmeter as indicated in following
chart.

Terminal + of DC voltmeter | Terminal - of DC voltmeter
Al6, A17, B2, B3 ...
818 or B19 A3
A2
Al2 or A13

A4 Al¢, A17,B2,83 ...

Ab B18 or B19

A8

Ald or Al5

19 Disconnect +ve of +14,5 V. stabilised power supply then feconnect it with terminal
A18 or A19,

20  Check that:

Converter is switched one.
Output voltages read off dc. voltmeter are the same as those mentioned hereafter:

21

Connect terminal A6 to one of terminals A16, A17,'B2, B3 ... B18 or B19.

AN

] T
Terminal + of DC voltmeter |Terminal - of DC voltmeter Value.fo be Obfained
(in volts)
A3 within = 17,6 and - 26.4
Al6, A17,B2,B3 ... L.
B18 or B19 A2 within = 17.6 and - 26.4
Al2 or A13 within = 5,7 and - 6.3
A4 within + 2,835 and + 3.165
Ab A16, A7, B2, B3 ... within + 2,835 and + 3,165
A8 B18 or B19 within + 5.7 and + 6.3
Al4 or Al5 within + 9.9 and + 10.1
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92 Continued

22  Check that converter is not operating.

23 Disconnect short-circuit between terminal A6 and one of terminals A16, A17, B2,
B3 ...B18 or B19.
Check output voltages read off dc. voltmeter as indicated in table No. 1 above. .

; \

24  Disconnect the +ve of +14 5 V. stabilised power supply then reconnect it to A
terminal A18 or A19,

25  Check that:
Converter is switched on
Output voltages read off dc. voltmeter are the same as those mentioned in table
No. 2.

26  Connect terminal A8 to one of terminals A16, A17,B2,B3 ... B18 or B19.

27  Check that converter is not operating.

28  Disconnect short-circuit between terminal A8 and one of terminal. A16, A17, B2,
B3 ...B18 or B19.
Check output voltages read off dc. voltmeter as indicated in table No. 1.

29 Disconnect the -+ ve of + 14,5 V. stabilised power supply then reconnect it to
terminal A18 or A19.

30  Check that:

Converter is switched on

Output voltages read off VTVM are the same as those mentioned in
table No. 2.

52
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92  (continued)

31

32

33

34

35

36

37
38

39

40

41

Connect terminal A12 or A13 to one of terminals A16, A17, B2, B3 ... B18 or
B19. ‘

Check that converter is not operating.

Disconnect short-circuit between terminal A12 or A13 and one of terminals A16,
A17, B2, B3 ... B18 or B19. Check output voltages read off dc. voltmeter as per
table No. 1.

Disconnect the +ve of +14,56 V. stabilised power supply then reconnect it to
terminal A18 or A19,

Check that:
Converter is switched on
Output voltages read off dc. voltmeter are the same as those mentioned in table

No. 2.

Connect terminal A14 or A15 to one of terminals A16, A17, B2, B3 ... B18 or

B19.

Check that converter is not operating.

Disconnect short-circuit between terminal A14 or A15 and one of terminals A16,
A17,B2,B3...B18 or B19.

Check output voltages read off dc. voltmeter as indicated in table No. 1.

Disconnect the +ve of + 14,6 V. stabilised power supply then reconnect it to
terminal A18 or A19.

Check that:
Converter is switched on

Output voltages read off dc. voltmeter are the same as those mentioned in table
No. 2.

Disconnect dc. voltmeter,

NOTE Prior to any troubleshooting or fault-repair, check
that voltage across test terminal TPO1 and ground
approximates +20,6 V. (said voltage depends upon

R
the load). ' »

Final Operations

Disconnect the “*ve of +14,6 V. stabilised power supply from terminal A18 or A19.

Disconnect the —ve of +14,5 V. stabilised power supply from terminal A16, A17,
B2, B3 ... B18 or B19 (ground terminals).

Disconnect convertor from external set-up.

93 1
2
3
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REMOTE CONTROL UNIT

94  The following procedure covers the verification and adjustment of the remote control unit.

DOCUMENTS

TEST EQUIPMENT

TOOLS

Ref Fig 5A.1.24

1 Milliammeter

1 AF Generator

1 Stabilised power supply, 15 V.
2 AF Voltmeters

3 Loads, 600 Ohm
1 Resistor, 1 kOhm
1 Capacitor 1 u F

PROCEDURE

95  The following operations shall be carried out:

a Adjustment of ‘transmit-receive’ changeover.
b Check of transmit channel gain.
c Check of receive channel gain.

Adjusting the Transmit/Receive Changeover

Preliminary Operations

96 1 Prepare the following set-up:

M1

REMOTE CONTROL
UNIT

25V Stabilized
Power Supply

Fig. 3C.2.13

Remote Control Unit
Connections to Jig
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Operating Procedure

97 a Adjustment in Transmission Operation
1 Short-circuit terminals 2 and 3 of connector JO1 on remote control unit.
2 Adjust potentiometer R04 so as to obtain a current within 7,9 and 8,1 mA as

read off milliammeter M1. :

3 Disconnect short-circuit between terminals 2 and 3 of connector JOT1.
b Adjustment in Reception Operation
1 Check that terminal 2 of connector JO1 is not connected (terminal ‘open-
circuited’).
2 Adjust potentiometer RO6 so as to obtain a current within 3,9 and 4,1 mA as

read off milliammeter M1.

Final Operation

98  Disconnect remote control unit from external set—up.

Checking the Transmit Channel Gain
99 1 Preliminary Operations

Prepare the following set—up:

—_—
01 I AF Voltmeter
1F g (M2)
| I

»

[ @ @ e mA
f o ; REMOTE +
AF Gener S CONTROL l
UNIT 15V Stabitized
l Power Supply
E02

I

AF Voltmeter
(M1)

N
A

|
| |
J i | \\l\l

SHCNONCS

Fig. 3C.2.14 Remote Control Unit

Connections to Jig
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Operating Procedure
100 1 Adjust AF generator so as to obtain:
A signal frequency of 1 kHz
A signal level high enough to note:
Voltage delivered by AF generator (U/0)
Voltage read off AF voltmeter AM2 (U/1)
2 Compute the gain between voltages U/1 and U/O.
This shall be within 21 and 28 dB.
3 Adjust AF generator so as to obtain:
A signal frequency of 1 kHz
A signal level high enough to note:
Voltage delivered by AF generator (U/2),
Voltage read off AF voltmeter M1 (U/3).
4 Compute the gain between voltages U/3 and U/2.
This shall be within 14 and 25 dB.

Check the call facility. Depress call switch: the current through the milliammeter
must fall to zero.

Final Operation

101 Disconnect remote control unit from external set—up.
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Checking Receive Channel Gain
102 a Preliminary Operations:

Prepare the following set—up:

—— "

101 | .[—— AF Generator
1uF

O wrore Eo—ttm=r] s

CONTROL
@ UNIT
‘ 1SV Stabilized

' Power Supply

l

AF Voltmeter
(M1)

—

- —

Fig. 3C.2.15 Remote Control Unit
Connections to Jig
Operation Procedure
103 1 Adjust AF generator so as to obtain:
A signal frequency of 1 kHz
A signal level high enough to note:
Voltage delivered by AF generator (U/0).
Voltage read off voltmeter M1 (U/1).
2 Compute the gain between voltages U/0 and U/1.

This shall be within —14 and —12 dB.

Final Operation

104 Disconnect remote control unit from external set—up.

=

A5

RS
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HF HEAD

105 The following procedure covers the verification and adjustment of the HF Head.

DOCUMENTS TEST EQUIPMENT TOOLS

Ref Fig 5A.1.14 1 Stabilised power supply, 1 Split connector,
+2,567 V. with shorting links
2 Stabilised power supplies, 1 Manpack transceiver
+6 V. with Synthesiser Unit

1 Stabilised power supply, —6 V.
1 Stabilised power supply, +9,5 V.
1 Stabilised power supply, +10 V.
1 Stabilised power supply, =22 V.
2 Stabilised power supplies,
adjustable within O to 10 V.

1 HF Voltmeter

1 Frequencymeter

1 RF generator

1 tracking generator

PROCEDURE

106 Vern‘;catlon and adjustment of the HF head consist in:

a Checks and adjustment of the VCO
b Checks and adjustment of transmit and receive channels.

NOTE These require the use of a Manpack transceiver with a
synthesiser unit in good operating condition.

Checking and Adjusting the VCO

Preliminary Operations

107 1 Check that terminals 2, 3, 6, 7, 10, 11, 22, 24, 26 and 28 (ground terminals) are

correctly connected. Connect them if need be.

2 Connect the +ve of +10 V. stabilised power supply to terminal 8 of connector JO1 in
HF head. Connect the —ve of said power supply to ground terminals (2, 3, 6, 7, 10

11,22, 24,26 and 28 of connector JO1).

3 Connect the +ve of 49,5 V. stabilised power supply to terminal 17 of connector JO1
of HF head. Connect the —ve of said power supply to ground terminals (2, 3, 6, 7,

10,11, 22, 24, 26 and 28 of connector JO1).

4 Connect the +ve of +20 V. stabilised power supply to terminal 4 of connector JO1 in
HF head. Connect the +ve of said power supply to ground terminals (2, 3,6, 7, 10,

11,22, 24,26 and 28 of connector JO1).
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107 Continued N

5 Connect a stabiliser power supply adjustable from O to 10 V. across terminals 1(+)
and 3(—) or 1(+) and 2(—) of connector JO1 in the HF head. Said power supply
simulates the VCO alignment voltage.

6 Connect a stabilised power supply adjustable from O to 10 V. across terminals 5(+)
and 6(—) or 7 of connector JO1 in HF head. Said stabilised power supply simulates
the VCO clamping voltage.

7 Connect a HF voltmeter and a frequency meter across terminals 9 and 10 or 11

(chassis) of connector JO1 in HF head.

Operating Procedure

Adjustment in Upper Band

108 1

Adjust stabilised power supply connected across terminals 5(+ ) and 6(—) of
connector JO1 (control voltage simulation) so as to obtain a voltage of +1 V.

Adjust stabilised power supply connected across terminals 1(+) and 3(—) or 1(+) and
2(—) of connector JO1 (alignment voltage simulation) so as to obtain a voltage of
oVv. ‘
Adjust inductor L405 so as to obtain a frequency of 121,480 and 121,520 MHz as
read off the frequency meter. Check that voltage off HF voltmeter approximates
300 mV. :

Adjust stabilised power supply connected across terminals 1(+) and 3(—) or 1(+) and
2(—) of connector JO1 (alignment voltage simulation) so as to obtain a voltage of 9
V.and at 5(+) and 6(—) a voltage of 7 V.

Check for:

A frequency of 134 < F £134,5 MHz off the frequency meter.

A voltage approximating 300 mV off the HF voltmeter.

Check in Lower Band

109 1 Check that the stabilised power supply connected across terminals 1(+) and 3(—) or
1(+) and 2(—) of connector JO1 (alignment voltage simulation) delivers a voltage of 9
V.
2 Check that the stabilised power supply connected across terminals 5(+) and 6(—) of
connector JO1 (phase control voltage simulation) delivers a voltage of 4 V.
3 Connect terminal 13 of connector JO1 to ground terminals (2,3,6,7, 10, 11 22, 24,
26 and 28 of connector JO1),
4 Check for:
A frequency greater than 124 MHz off the frequency meter.
A voltage approximating 250 mV off the HF voltmeter.
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109 “aniinled

5

10

Adjust the stabilised power supply connected across terminals 1(+) and 3(--) or 1(4
and 2(—) of connector JO1 (alignment voltage simulation) so that it delivers a
voltage of O V.

Check for:

A frequency less than 100,5 MHz off the frequency meter.

A voltage approximating 250 mV off the HF voltmeter.

Disconnect HF voltmeter from terminal 9 of connector JO1 and connect it to
terminal ‘S HET' on the HF head VCO unit.

Check that voltage read off HF voltmeter is greater than 1,5 V.,

Disconnect HF voltmeter from ‘S HET' terminals and ground terminals (2, 3, 6, 7,
10, 11,22, 24, 26 and 28 of connector JO1).

Disconnect short-circuit between terminal 13 of connector JO1 and ground terminals
(2,3,6,7,10,11,12,22, 24, 26 and 28 of connector JO1).

NOTE Above-mentioned values allow for the effect of HF head
shield when in situ.

Final Operations

110

(3

1 Disconnect frequency meter from terminals 9 and 10 of connector JO1 in HF head.
2 Disconnect:
Stabilised power supply from terminals 5(+) and 6(—) of connector JO1.
Stabilised power supply from terminals 1(+) and 3(—) or 1{+) and 2(—) of connector
JO1 in HF head. ' . | N
3 Disconnect:
--ve of —22 V. stabilised power supply from terminal 4 of connector JO1.
+ ve of —22 V. stabilised power supply from ground terminals (2, 3,
6,7,10,11, 22, 24, 26 and 28 of connector JO1).
4 Disconnect:
+ve of +9,5 V. stabilised power supply from terminal 17 of connector JO1.
—ve of +9,6 V. stabilised power supply from ground terminals (2, 3, 6, 7, 10, 11, 22,
24, 26 and 28 of connector JO1).
5 Disconnect:
+ ve of + 10 V. stabilised power supply from terminal 8 of connector JO1.
—ve of +10 V. stabilised power supply from ground terminals (2, 3, 6, 7, 10, 11, 22,
24,26 and 28 of connector JO1).
6 If need be put ground terminals (2, 3, 6, 7, 10, 11, 22, 24, 26 and 28 of connector
JO1) in their initial configuration.
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Adjustment and Checking of ‘Transmit-Receive’ Channel
111 1 Preliminary Operations

Prepare the following set-up, using the split connector and a Manpack transceiver as

tools.
\‘\
l._ —_—— —
| ol +10V Rec Connecting Link + 10V RecJ o
e
S 1 I
21 21 . | 21 l'— _21
l L—— |ii0v L2 | - +10V l N
T o v e B ey B }—
I +9. 5V stab —— +9, 5V stah
I 17 fl 17 17 ]] 17
1 Ground 1 Ground e
2 2 2 2
l ML align, = | ML align. | m—
1 1 1 1
l _—— Ground Ground [
3 3 3 3
Ground T = Ground :
I E_ control 7 L__Z.__J control 1_____7___
S loop S S loap 5
’ 1 Ground e Ground
I 6 6 6 6
I e | VC O switcHh = |VCOswitcH =
13 13 13 13
-22V -22V
= T 4
Braid Braid
I 10 Variable 10 10 Xarizble 10
et,
l HF E——;j——?::id 2 - Braid 2] MaNPACK
HEAD [I}'jﬁ oV [ ' 1 +10V | ! | USED AS
l ' 16 transmit Jl— 16 16 transmit | 16
UNIT 1 Ground T Ground 1 A TOOL
I l 22 TwmwW 1 22 “——l 22 Tmw 22
I 24 Crom {24 24 Crow 1 24 |
+6V trans, ! +6V trans. | S
- . - R N DN
l 19, 66\’\;“ { 19 [ 19 6;’\;“ { 19 |
- -
| L2 HevemT L2 2 v w22
0V rec, | QV rec
l [ 20 e L 20 | [ 20 T I 20
18 AGC 18 [ 13 AGC 18
‘ +6V +6V
12 2.5 Mik 12 12 2.5 Mz | bt
I 25 E“‘"; 25 25 z:"“’: { 25
rown roun =
26 % p— 26 | 26
' 2.5 Mik 1 [2.5 MKz L
Init trangmit |
27 27 27 1 27
- | rownd - Ground —
| (I Receive 28 28 Receive 28 |
l [ 3 inpur s C3  pphen [ o]
| |Fixed het. Fixed het.
' l c2 c2 — c2 } { c2 l
L_ —] Split connector
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Operating Procedure
Adjustment and Check of Receive Channel

112 1 Check that terminals 2, 3, 6, 7, 10, 11, 22, 24, 26 and 28 (ground terminals) are
properly connected. If not, connect them.

2 Connect the +ve of +10 V. stabilised power supply to terminal 21 of split connector
(HF head side). Connect the —ve of same power supply to terminal 2 of the split
connector.

3 Connect the +ve of +6 V. stabilised power supply to terminals 19 and 20 of the split
connector (HF head side). Connect the —ve of same power supply with ground
terminals (2, 3,6, 7, 10, 11, 22, 24, 26 and 28 of the split connector on HF head

side).

4 Only for the B version. Adjust R328 for a current in the 10 volts supply line between
9and 11 mA.

5 Connect an HF generator across terminal C3 of the split connector (HF head side)

and ground terminals 2, 3, 6, 7, 10, 11, 22, 24, 26 and 28 of the split connector on
HF head side).

6 Connect a HF voltmeter terminating in 50 Ohm across terminal 25 of the split
connector (HF head side) and ground terminal 26 of the split connector.

7 Switch on the Manpack transceiver used as a ‘tool’.

8 Select 02,600 MHz by means of frequency selectors located on Manpack transceiver.

9 Set HF generator as follows:

Signal frequency = 2,5 MHz
Signal Level (U/0) =2 mV.
10 Set:
Variable capacitors C344, C222, C235, C246
Variable inductor L203 " \\\’V :

Cores of transformers T203 and T306 so as to obtain maximum voltage off the HF
voltmeter (voltage U/1).

NB. Only for B version; adjust LO1 for a maximum read off
the HF voltmeter.

11 Compute the gain of receive channel using the following formula:

G =20 Log U1
uo

The gain should approximate 30 dB.
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112 (continued)

12 Connect the +ve of 2,567 V. stabilised power supply to connector terminal 18 (AGC)
of split connector (HF head side). Connect —ve of same stabilised power supply to
terminal 26 of the split connector (HF head side).

13  Set potentiometer R214 so as to obtain a receive channel gain of 24 dB.

G=20Log U1
uo

14  Disconnect 2,57 V. stabilised power supply from terminals 18 and 26 of split
connector (HF head side). : \\;;

15 Select 29,999 MHz by means of selector switches located on Manpack 'transceiver
used as a ‘tool’,

16  Set HF generator as follows:

Signal frequency = 29,999 MHz
Signal level =2 mV.
17  Aversion:
Adjust C306 for a maximum reading of the HF voltmeter.
B version:
Adjust L301, L303, L305 and L306 for a maximum reading of the HF voltmeter.

18  Switch off the Manpack transceiver.

19  Disconnect HF voltmeter terminating in 50 Ohm from terminals 25 and 26 of the
split connector,

20 Disconnect HF generator from terminal C3 and ground terminals (2, 3, 6,7, 10, 11,
22,24, 26 and 28) of the split connector.

21 Disconnect +6 V. stabilised power supply from terminal 20 and ground terminals (2,
3,6,7,10, 11, 22,24, 26 and 28) of the split connector.

22 Disconnect +6 V. stabilised power supply from terminal 19 and ground terminals (2,
3,6,7,10,11, 22,24, 26 and 28) of split connector.

23 Disconnect +10 V. stabilised power supply from terminals 21 and 2 of split connector.
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Adjustment and Check of Transmit Channel

113 1 Connect the +ve of +10 V. stabilised power supply to terminal 16 of the split
connector (HF head side). Connect the —ve of said power supply to terminal 22 of
the split connector (HF head side).

2 Connect the —ve of —6 V. stabilised power supply to terminal 19 of the split
connector (HF head side). Connect the +ve of said power supply to terminal 24 of the
split connector (HF head side).

3 Connect tracking generator output across terminals 27 (signal) and 28 (chassis) of the
split connector (HF head side).

4 Connect:

A frequency meter Across terminals 23 and

A HF voltmeter 22 or 23 and 24 of the

Spectrum analyser input split connector (HF head side).

NOTE Overall matching impedance presented by the
‘measuring instruments shall be equal to 50 Ohm.

5 Set tracking generator so as to obtain a signal with:

Frequency aligned with 2,5 MHz (as read off frequency meter).
Amplitude equal to 14 mV (U/0).

6 Switch ‘On’ Manpack transceiver used as a tool.

7 Select 02<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>