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CHAPTER 1

SYSTEM OVERVIEW AND TECHNICAL SPECIFICATION
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INTRODUCTION

This Technical Addendum provides information specific to the Hellenic Navy Combattante III Navigation Radar System. It provides information not available in the standard BridgeMaster-E commercial documentation.

This chapter includes:

A system description.

Descriptions of the units comprising the system.

Interface specifications.

SYSTEM OVERVIEW

The Navigation Radar System consists of:-

A naval variant of the BridgeMaster-E 25kW Transceiver Unit. 

A SCOUT MKII Transceiver comprising a FMCW Transmitter, a Processor Unit and A Scanner Unit.

An Interswitch Unit.

Two BridgeMaster-E ARPA Display Units.

A Transceiver Compatibility Unit.

A Video Control Unit

A Scanner Control Unit.

A waveguide change over switch. 

The two Transceivers are connected to the Scanner Unit via the waveguide change over switch. Only one transmitter may be active at a time. The waveguide change over switch selects the output of the active transceiver for connection to the Scanner Unit.

When the waveguide switch is set to select the SCOUT Transceiver it sends a control signal to the BridgeMaster-E Transceiver to inhibit its transmission. This signal overrides any request to transmit from the Display Units.

The Interswitch Unit is controlled and powered by the BridgeMaster-E Display Units. It has two ports that are connected to the transceivers and three display ports, two of which are connected to the BridgeMaster-E Display Units, the third is connected to the BTS NAVRAD System via the Video Control Unit.

Either of the BridgeMaster-E Display Units (the Master display) may be selected by the operator to control the transceivers. 

The Interswitch routes the control signals from the Master display to the transceivers and the data from the active transceiver to the three display ports.

The Video Control Unit allows the operator to control the processing of the video sent to the ship’s BTS NAVRAD System.

The Transceiver Compatibility Unit converts the azimuth data and the sync from the SCOUT Radar into a format compatible with the BridgeMaster-E System and normalises the video.

The Scanner Control Unit controls the ship’s mains supply to the SCOUT Radar. When either one of the BridgeMaster-E Displays is switched on, the Interswitch is powered up. This, in turn, enables the power supply in the Transceiver Compatibility Unit that ultimately provides a +24V feed to the Scanner Control Unit. This feed causes the Scanner Control Unit to switch ship’s mains to the SCOUT Radar.

Two Isolating Transformers step up the ship’s mains supply to 230V to supply the units of the BridgeMaster-E System.

Four Isolating Switches allow isolation of parts of the system for servicing. One, designated the Man Aloft switch, isolates all units with the exception of the BridgeMaster-E Display Units from the ship’s mains. The other three switches can isolate either of the BridgeMaster-E Display Units, or all of the other units with the exception of the SCOUT Radar, from the ship’s mains.  

With the exception of the Scanner Control Unit and the Video Control Unit, communication between BridgeMaster-E units is by bi-directional RS422 serial data links. Communication to the SCOUT Radar is by a uni-directional RS422 serial data link. Communication from SCOUT to BridgeMaster-E is by individual analogue data links. The Transceiver Compatibility Unit converts these to serial format.

The power supply units in the BridgeMaster-E Transceiver and the Transceiver Compatibility Unit are in a standby mode when the system is switched off. When the system is turned on the presence of a voltage on the serial data links causes power supplies to switch to their normal operating state.

The BridgeMaster-E Display accepts Ship’s Log and Heading information and computes these to provide the correct orientation for the radar displays and mapping functions.

The BridgeMaster-E Display also accepts GPS information in standard NMEA 0183 format to allow correct geographical positioning of the display mapping and tracking functions.

One BridgeMaster-E Display Unit, designated the CIC Display, transmits target data to the ship’s system.

The BridgeMaster-E Transceiver provides a pre-trigger when it is transmitting for use by the ship’s ESM system. 
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FIGURE 1.1 Navigation Radar System For Hellenic Combattante III 

DESCRIPTION OF UNITS

Transceiver 65825CA

The Transceiver is powered from the ship’s mains via an isolating switch. It has a nominal 25kW magnetron output and has a low noise, logarithmic receiver. It is controlled by a bi-directional serial data link. The data link enables the Transceiver to report status and fault conditions to the controlling device. A number of features are included to allow for its use in more complex systems. In particular the following features are included:

· External triggering with adjustable timing and PRF limiting

· Adjustable pulse repetition frequencies

· Three coaxial trigger outputs

· One RS422 trigger output

· Three independently adjustable Pre-trigger outputs

· Two positive and two negative video outputs

· Fast response radar silence input to inhibit transmission within one PRI 

· In addition to the status information included in the serial data, separate uncommitted contacts are also available to indicate the status

In this system the Transceiver is internally triggered, it provides video and sync to the ship’s BTS NAVRAD system via the Video Control Unit.

A pre-trigger output, only present when the transceiver is transmitting, is supplied to the ship’s ESM system.

The Transceiver is powered from the ship’s mains, when mains is present at the Transceiver the power supply operates in a standby mode. A voltage on the serial data input to the Transceiver causes the power supply to switch to its operational state. 

Full details of the Transceiver 65825CA may be found in the Transceiver Technical Manual 65825010.

Display Processor 65800SAV/1/1 and Monitor 65821R/MU

The Processor and Monitor combination is a variant of the BridgeMaster-E Naval Display. In addition to the special naval features listed below, the display has modified software for operation with the SCOUT Radar. 

Special Naval Features:

· Red First Strike

· Freeze Frame

· Helicopter Approach Sector

· Target Intercept

· Station Keeping

· Advanced Index Lines

The modified software provides a man machine interface for the SCOUT Radar and extra control messages to allow control of the SCOUT Transceiver as well as the BridgeMaster-E Transceiver.

Instructions for operating the Display are provided in User Guide for Hellenic Navy Combattante III: USG2524.

The Monitor 65821/MU is identical to monitor 65821/R except for the fitting of a Mu-metal CRT shield instead of the silicon iron part to provide improved magnetic screening.

Full details of the basic display are contained in the BridgeMaster-E Ship’s Manual: 65800010B. 

Video Control Unit 65857A

The Video Control Unit 65857A  is used to process the Transceiver video going to BTS NAVRAD, providing the processing and controls normally found in the video input circuitry of a marine radar Display.  Operator controls on the unit are available for Gain, Anti Clutter Sea  (STC) and Anti Clutter Rain (FTC), and the selection of adaptive clutter control (AUTO) and adaptive clutter control with pulse to pulse correlation (AUTO + INTERference reject).  When AUTO is selected, the manual Anti Clutter Sea and Rain controls are inhibited, only the Gain control remaining operative. The unit is powered from the ship’s mains via an isolating switch.  An auxiliary DC power input to the VCU allow the unit to buffer video and trigger signals through the unit unprocessed in the event of failure the mains power supply. 

Full details of the Video Control Unit, 65857A may be found in Technical Manual 65857010.

Isolating Switch 65800700

Four of these switches are included in the system configuration to allow isolation of various parts of the system for servicing. One switch is designated as the Man Aloft switch, when this switch is set to Off, ship’s mains is removed from all units apart from the Display units. A separate isolating switch is provided to isolate ship’s mains to each Display unit. The remaining switch isolates ship’s mains from the BridgeMaster-E Transceiver, the Video Control Unit and the Transceiver Compatibility Unit. 

The switches can be fitted with padlocks to lock them OFF

For further details see the BridgeMaster E Ship’s Manual Part No.65800010B

Chapter 3.

Isolating Transformer  9640750

Two of these transformers are provided: one to power the Display units, and the other to power the BridgeMaster-E Transceiver and the ancillary units.

The transformers serve two functions, to transform the ship’s supply from 115V AC to 230V AC, and to isolate the ship’s earth leakage detectors from any earth leakage within the units.

Installation details of this unit may be found in the BridgeMaster E Ship’s Manual 65800010B, Chapter 3.

Transceiver Compatibility Unit 65841F

This unit is a variant of Transceiver Compatibility Unit 65841A. It uses the same hardware as 65841A with the exception of the Logic PCB. The unit processes SCOUT trigger, azimuth, heading marker and error messages into a serial format compatible with the BridgeMaster-E equipment. In addition, it buffers the azimuth and heading marker data for distribution to the BridgeMaster-E Transceiver. SCOUT radar video is normalised and buffered for transmission to the BridgeMaster-E system. 

The Transceiver Compatibility unit is powered from the ship’s mains. When mains is present at the transceiver, the power supply operates in a standby mode. A voltage on the serial data input to the Transceiver Compatibility unit causes the power supply to switch to its operational state. 

Details of the standard unit may be found in BridgeMaster E Ancillary Units & Radar systems Manual: 65800010A. Supplementary information for the variant 65841F may be found in Chapter 3 of this manual.

Interswitch Unit 65842F

This is a special variant of Interswitch Unit 65842A. The unit uses standard hardware but has modified software. It has two transceiver ports, and four display ports. The transceiver ports receive video, trigger and serial tellback data, and transmit serial control data. The display ports transmit video, trigger and serial tellback data, and receive serial control data. Under control of the BridgeMaster-E displays, the Interswitch controls the routing of information between the display ports and the transceiver ports. 

It selects the control data from the display designated as Master and routes it to both transceiver ports and selects data from the port connected to the active transceiver and routes it to all four display ports, i.e. all displays in the system display data from the same transceiver.

Only three of the display ports are used in this system, two are connected to the BridgeMaster E display, and the third is connected to the BTS NAVRAD system via the various interface units

The Interswitch is powered from the BridgeMaster E Display units. When either display is turned on the Interswitch is active.

In the event of failure, link-through connections within the Interswitch allow limited system functionality to be restored.

In the Combattante III installations, the Interswitch is mounted inside the CIC Display Pedestal.

Details of the standard unit may be found in BridgeMaster E Ancillary Units & Radar systems Manual: 65800010A. Supplementary information for the variant 65842F may be found in Chapter 3 of this manual.

Scanner Control Unit 65427AH

This unit comprises a contactor, thermal overload relay and an isolating switch. In this system it is used to switch ship’s mains to the SCOUT radar.

The isolating switch can be used to isolate the ship’s supply to the SCOUT radar for servicing.

If excessive current is taken, the thermal overload relay will operate, removing the ship’s mains supply from the SCOUT radar. When the cause of the excessive current is cleared, the relay can be reset by pressing the Reset push button.

24V from the Transceiver Compatibility Unit energises the contactor, hence, when the Transceiver Compatibility Unit is on, ship’s mains is switched to the SCOUT radar.

This unit is a variant of 65837AH and has a 24V contactor instead of the 12V contactor fitted to the standard unit. 

Details of the standard unit may be found in BridgeMaster E Ancillary Units & Radar systems Manual: 65800010A. Supplementary information for the variant 65841F may be found in Chapter 3 of this manual.

SCHEDULE OF EQUIPMENT
Item
Description
Part No.

Qty
1
Transceiver
65825CA

1


includes Despatch Kit
65825661

1

2 Display Unit comprising:- 


Processor 
65800SAV/1/1

2

   
includes Despatch Kit
65800660

2


Monitor
65821R/MU

2


includes Despatch Kit
65821608

2

Pedestal
65821660

2

includes Despatch Kit

65821626

2

Plinth (170mm)
65821202

2

Interswitch Mounting Kit
65821669

1
For CIC 




Pedestal

3
Display Sun Visor
65821110

2

4
Isolating Switch
65800700

4

5
Isolating Transformer
9640750

2

6
Video Control Unit
65857A

1


includes Installation Kit
65857600

1

7
Interswitch Unit 
65842F

1


includes Despatch Kit
65842600

1

8
Transceiver Compatibility Unit
65841F

1



includes Despatch Kit
65841600

1

9 
Scanner Control Unit 
65427AH

1

10
Installation  Kit
2524MIK

1


INTERFACE PARAMETERS

Interface parameters between the BridgeMaster E radar and other elements of the system are listed below, these parameters are the subject of technical agreements.

BridgeMaster  -  SCOUT

Azimuth

Pulses per revolution
4096

Orientation
Relative

Mark space ratio
Better than 1.1:1

Type
Incremental

Format
RS422

Heading Line

Pulse width
1.2ms at 24 rpm

Active state
Low

Triggering
Leading edge

Format
RS422

Squint angle correction applied for F1, F2

SCOUT Error

Format
Closing contact to +5V

Source impedance
100(
Voltage on error
5V (0.5V
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The A terminal of the generator shall be negative with respect to 

the B terminal for a binary 1 (MARK or OFF) state. 

The A terminal of the generator shall be postive with respect to 

the B terminal for a binary 0 (SPACE or ON) state. 

Maximum Load
1k(
Pulse Transmit Enable

Type
Uncommitted contact

Maximum current
350mA

Maximum voltage
28V

BridgeMaster transceiver selected
Closed

SCOUT or transitional
Open

To be fail-safe i.e. active closed, so if signal fails BridgeMaster transceiver is permanently disabled.

Video

Amplitude
-3.5V


Set to  -3V at commissioning

Polarity
Negative

Offset
+1V to -1V


Set to 0V at commissioning

Noise level
0.25V typical

<0.1V at ranges greater than SCOUT video range

Impedance
75(
Trigger

Amplitude
5.0V ( 10%, or 13.5V to 17.5V


or -5.0V ( 10%, or  -13.5V to 17.5V


Select 13.5V to 17.5V at commissioning

Pulsewidth
1(s (10%

Repetition Frequency
1000Hz

Pre-time
To be adjustable from T0 to T0-100ns.


To be set at commissioning to match BridgeMaster

Serial Control

Format
RS422

Baud Rate
76.8k Baud

Transmission frequency
(3%

accuracy

Protocol
For details see SCOUT MKII Interface Requirements Specification

RS422 Definition


Differential voltage
2V min to 6V max

BridgeMaster to Ship’s ESM System
EW Trigger

Amplitude*
11V min to 15V max


Zero level*
0v to +0.5V

Duration
2(s nominal

Rate of rise (10% - 90%)
>30V/(s

Time wrt magnetron output (T0)
5(s before T0  (to be set at commissioning)

Drive capability
50(
Availability
Every transmitted pulse, not to be present in standby.

*when terminated in 50(
Ship’s System to BridgeMaster 

Ship’s Log 

Type
Serial

Format
RS422


Data rate
4800 Baud

Message format
In accordance with NMEA 0183

Message type
VHW (speed in knots)

Ship’s Gyro 

Type
Synchro

Line to line voltage
90V

Reference voltage
115V

Frequency
400Hz


Ratio
1:1 

Maximum rate of turn
1200° per min.

Ship’s Position 

Type
Serial

Format   
RS422

Data rate
4800 Baud

Message Format
In accordance with NMEA 0183


Message types
GLL, ZDA

BridgeMaster to BTS NAVRAD
Trigger

Amplitude*
5V min to 15V max


Polarity
Positive

Zero level*
0v to +0.5V

Duration
0.4 to 2(s nominal

PRF (BridgeMaster)
500Hz to 4000Hz

        (SCOUT)
1000Hz 

Rise time (10% - 90%)
<150ns

Drive capability
50(
*when terminated in 50(
Video

Characteristic
Logarithmic

Amplitude
2.5V min to 3.0V max


To be set to 2.75V at commissioning

Polarity
Positive

Coupling
DC

Offset
0V to ( 0.5V

Impedance
50(
*when terminated in 50(
Target Data

Format
RS422

Baud Rate
4800 Baud

Transmission frequency
(3%

accuracy

Protocol
NMEA 0183 version 2.20, see 


NGSM Specification 65800/SIS/003

RS422 Definition


Differential voltage
2V min to 6V max

Ships Mains
Number of circuits
2

Voltage
115V (10%

Frequency
47Hz to 63Hz

No. phases
1

Power requirement

SCOUT
400VA

BridgeMaster
800W max
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