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WARNINGS AND CAUTIONS

The Radar features, functionality and capability
which are described in this manual are not
necessarily present in all versions or
configurations of the BridgeMaster E.

WARNING: Lethal Voltage Hazard

When access covers are removed, lethal voltages may be exposed. Some capacitors used in
the equipment take several minutes to discharge their stored voltages after switch OFF, this
is a lethal voltage hazard. Always set the supply switch-fuse to OFF and remove the fuses,
before removing the access covers of the equipment.

WARNING: Health Hazard

When cleaning the inside of the equipment, take care not to inhale dust. The dustis a
temporary health hazard, depending on individual allergies.

WARNING: Radiation Hazard

Keep outside the hazard zone around an antenna or open waveguide radiating power. Refer
to the table below for hazard zones. When it is necessary to work on the Scanner Unit,
make sure that radar is switched OFF, and that both the Mains Isolator and the Scanner
Control Unit are turned to the OFF position.

Never look directly into an open waveguide.
Radar and other forms of RF radiation can cause Cardiac Pacemakers to malfunction. If you
use a Cardiac Pacemaker and suspect a malfunction, leave the vicinity of the radar system

immediately and seek medical advice.

Most countries accept that there is no significant radiation hazard at RF power density levels
of up to 10 mW/cm’.

Hazard Zones

Antenna Length ‘ 10 mW/cm? ‘ 1 mW/cm?
|.2 m X-Band .7 m 17 m
|.8 m X-Band 1.05m 10.5m
2.4 m X Band 0.75m 7.5m
2.7 m S-Band 0.73m 7.3 m
3.7 m S-Band 0.55m 55m
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CAUTION: Electrostatic Sensitive Devices (ESSDs)

This equipment contains ESSDs. Take care not to damage these devices by discharge of
electrostatic voltages.

BridgeMaster E Radar
(i) 65800011



BridgeMaster E
Preamble

REVISION RECORD

Revision No. Issue Date Date Incorporated
Incorporated By

Issue | May 1999

BridgeMaster E Radar
65800011 (iii)



BridgeMaster E

Preamble

Intentionally Blank

BridgeMaster E Radar
(iv) 65800011



BridgeMaster E
Preamble

PREFACE
HOW TO USE THIS MANUAL

This manual is intended for use by the Installation Engineer and Radar Operator. It is
intended also to be used in conjunction with the User Guide 658000 | OA and other related
documents (see Page (ix) for full list).

* Chapter | - S-Band Scanner Units and Transceivers. This chapter gives technical
specifications, descriptions and parts lists for S-Band Scanner Units and Transceivers.

* Chapter 2 - X-Band Scanner Units and Transceivers. This chapter gives technical
specifications, descriptions and parts lists for X-Band Scanner Units and transceivers.

* Chapter 3 - Display Monitor Units and Consoles. This chapter gives technical
specifications, descriptions and parts lists for Display Monitor Units and Consoles.

d Chapter 4 - Processor Electronics Units This chapter gives technical specifications,
descriptions and parts lists for Processor Electronics Units.

* Chapter 5 - Radar Control Modules. This chapter gives technical specifications,
descriptions and parts lists for Radar Control Panels and individual Control Modules.

° Chapter 6 - Fault Reporting and First Line Servicing. This chapter gives
procedures for fault reporting and details of items that may be replaced as part of First
Line Servicing Procedures.

° Chapter 7 - Maintenance. This chapter gives details of any procedures required for
routine maintenance of the units covered in earlier chapters.

° Chapter 8 - Modifications. This chapter is used for the recording of modifications
and information released after publication.

NOTICE
Litton Marine Systems BV have a policy of continuous development. This may lead to the
equipment described in this manual being at variance with equipment manufactured after its

publication.

The document may not be reproduced either in part or in whole without the permission of
Litton Marine Systems BV.
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RELATED DOCUMENTS

Other documents in the series:
i BridgeCard ... ... ... .. . (Publication Ref 65800008)
i UserGuide ...........ccoiiiiiiiiinn.. (Publication Ref 65800010A)
i Ship'sManual .......................... (Publication Ref 65800010B)
®  Andillary Units & Radar Systems Manual ........... (Publication Ref 6580001 2)
* BridgeMaster Il S-Band Supplement .............. (Publication Ref 65601012)
i BridgeMaster 11 X-Band Supplement ............ (Publication Ref 6560101 3)

Note that the BridgeMaster Il S-Band Supplement, and the BridgeMaster Il X-Band
Supplement, cover Hybrid Systems containing BridgeMaster Il Series Display Units with
BridgeMaster E Series Scanner Units.

Note that for original BridgeMaster, the 180/250 and 340 Display Technical Manuals are
Publication Ref 6560001 | and 6562601 | respectively.
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GLOSSARY OF TERMS

Scanner Unit ......... Comprises the Antenna and Turning Unit.

Antenna .. ... Slotted waveguide array for transmitting and receiving
microwave signals.

TurningUnit ......... Contains the Antenna rotation motor, the microwave rotating
joint, and may contain an integral Transceiver.

Integral Transceiver ....  Transmitter/Receiver housed in the Turning Unit.

Bulkhead Transceiver ...  Transmitter/Receiver mounted below decks with microwave
or co-axial connection to the Turning Unit.

Display Unit . ......... The radar screen and control panel(s).

Display Console . .. .. .. Combined Display Unit and Pedestal/Plinth (340 Series only).

Performance Monitor .. A unit which warns the operator of reduced radar
performance. May be integral with the Turning Unit (X-Band)
or separate (S-Band).

Scanner Control Unit ... A unit which switches power to the S-Band Turning Unit,
under the control of the Display.

Interswitch Unit .. ..... Enables two radar systems to be connected together so that
either Display may be connected to either Scanner Unit.

A Ampere

AC. .o Alternating Current

ARPA ... .. Automatic Radar Plotting Aid

CRT ot Cathode Ray Tube

dB ... decibel

DC .. Direct Current

oo foot or feet

GPS ..o Global Positioning System

Hz .o Hertz (unit of Frequency)

/O Input/Output

Kt oo Knot

KW Kilowatt

LCD oo Liquid Crystal Display

LED .o Light Emitting Diode

LNFE . ...t Low Noise Front End

M o metre

010 nautical mile

NMEA . ... National Marine Electronic Association

NNF oo Not Normally Fitted

PCB.. ... Printed Circuit Board

0 Plan Position Indicator

PSU ... Power Supply Unit

RFL o Radio Frequency Interference

PM e e revolutions per minute

SN statute mile

TXRX oo Transmitter/Receiver (Transceiver)

Vo Volt
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SOFTWARE LICENCE AGREEMENT

When you receive your radar, it will include factory installed software, the use of which is
subject to the following Licence Agreement below.

% %% IMPORTANT % % %
READ THE LICENCE TERMS PRINTED BELOW BEFORE USING THE

EQUIPMENT. USE OF THE EQUIPMENT INDICATES YOUR
ACCEPTANCE OF THE TERMS OF THE LICENCE AGREEMENT.

LICENCE AGREEMENT

This legal document is an agreement between you ("the Customer") and Litton Marine
Systems BV ("the Company”).

BY USING THE BRIDGEMASTER E HARDWARE PRODUCT SYSTEM UPON WHICH THE
COMPANY HAS INSTALLED THE SOFTWARE THE CUSTOMER IS AGREEING TO BECOME
BOUND BY THE TERMS OF THIS AGREEMENT.

FAILURE TO COMPLY WITH THIS AGREEMENT WILL INVALIDATE THE WARRANTY OF THE
BRIDGEMASTER E PRODUCT SYSTEM UPON WHICH THE COMPANY HAS INSTALLED THE
SOFTWARE ("THE SOFTWARE") AND MAY RESULT IN LEGAL PROCEEDINGS BEING TAKEN
AGAINST THE CUSTOMER.

THIS LICENCE AGREEMENT SHALL BE GOVERNED CONSTRUED AND SHALL TAKE EFFECT
IN ACCORDANCE WITH THE LAWS OF ENGLAND AND SHALL BE SUBJECT TO THE
EXCLUSIVE JURISDICTION OF THE ENGLISH COURTS TO WHICH THE CUSTOMER AND THE
COMPANY BY AGREEMENT IRREVOCABLY SUBMIT.

THE CUSTOMER IS AUTHORISED TO USE THE SOFTWARE ON THE BRIDGEMASTER E
HARDWARE PRODUCT SYSTEM UPON WHICH IT WAS INSTALLED BY THE COMPANY. THE
SOFTWARE MAY NOT BE COPIED OR TRANSFERRED FOR USE ON ANY BRIDGEMASTER
HARDWARE PRODUCT SYSTEM OTHER THAN THAT ON WHICH IT WAS INSTALLED BY
THE COMPANY.

The software is supplied to the Customer. The Company grants the Customer a world-wide
royalty-free licence to use the Software provided that:

1.  The Customer shall only operate the Software in conjunction with the BridgeMaster E
hardware product system upon which it was installed by the company. No other use is
authorised, and in particular the Customer may not transfer use of the Software to any
other BridgeMaster hardware product system owned or used by the Customer.

2. The Customer shall not reverse assemble modify or decompile the Software except only
to the extent expressly permitted by the provisions of the Copyright, Designs and
Patents Act 1988.

3. The Customer shall not make copies of the Software. (Continued... )
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4. The Customer shall not have any title to or ownership of the Software or copyright or
any other intellectual property right in the Software, but shall have ownership of the
physical media.

5. The Customer acknowledges that the Software may in part have been developed by any
third party software supplier(s) named in the copyright notice(s) included with the
Software and agrees where this is the case that the third party supplier(s) (or the
Company on behalf of the third party supplier) shall be entitled to enforce the provisions
of this Agreement to the extent reasonably necessary to protect its interest as owner
of such third party software.

6. The Customer shall not rectify or have rectified any defect in the Software. The
Customer shall give the Company full details in writing of any serious defect and the
Company shall use reasonable endeavours to issue any correction necessary to rectify
the defect as soon as reasonably practicable thereafter, at no cost to the Customer.

7. The Customer shall not sublicense the Software to third parties or supply transfer or
assign the Software to third parties.

8. The Software may be enhanced or corrected from time to time by the Company or by
any such third party software supplier referred to above. All such corrections and
enhancements shall be subject to the restrictions set out in this Licence Agreement. Any
such enhancements shall be supplied at the Company's current rates prevailing at the
date of invoice.

9. The Company may revoke the licence granted to the Customer if the Customer shall go
into receivership liquidation, administration, or any other insolvency process, or shall fail
to comply with any of these conditions provided that (in the case of any breach capable
of remedy) the Customer has been requested by notice in writing to cure the failure and
has failed to do so within thirty {30) days of such notice.

10. The Customer shall ensure the security of the Software and shall not disclose the
Software or any parts thereof to any third party not approved beforehand by the
Company. Insofar as it is necessary to disclose the Software or aspects thereof to
employees or to third parties dealing with Customer in relation to matters for which the
Software is used, such disclosure is permitted only to the extent necessary for such
purpose and only to the employee or other persons who require to know the same.

MARINE EQUIPMENT DIRECTIVE COMPLIANCE STATEMENT

The series of equipment that this manual covers has met the requirements of EN60936-1,
EN60936-2, EN60945, EN60872-1 (EN60872-2, EN60872-3 Draft) where applicable.

The equipment has been issued with European Union EC Type-Examination Certificates for the
Marine Equipment Directive.

The assessment of this was carried out by the Defence Evaluation Research Agency, Fraser,
which is appointed as a Notified Body No. 0191 by the Department of Trade and Industry
under the European Union Marine Equipment Directive 96/98/EC.
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Chapter 1

S-Band Scanner Units and Transceivers

General Description

There are two basic types of S-Band Scanner Unit:

* with an integral transceiver module
* without an integral transceiver

Each type can have a number of variants dependent on motor supply and the options that
are fitted.

The Scanner Unit comprises an Antenna, an antenna support casting, and a Turning Unit.

Included in the Turning Unit is a motor and gearbox, a Bearing and Heading Marker pcb, an
Input pcb, and optionally a Performance Monitor and integral transceiver module.

The Transceiver Unit comprises, a base casting , a cover, a transceiver module, and an Input
pcb.

Communication between the Transceiver and the Display is by means of a serial data link.
Where a separate Transceiver Unit is used, an RF feeder (coaxial) is used to transfer the

microwave energy between the Transceiver Unit and the Turning Unit.

The Scanner Unit and the Transceiver Unit are compatible with BridgeMaster |1 display units
if a Display Compatibility Unit is used.

See Figures |.1 to |.4.
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Chapter 1

S-Band Scanner Units and Transceivers

1-2

1.1

Physical Arrangements

The Turning Unit is constructed from a central aluminium casting, to one side of which is
attached a motor and gearbox. The terminal strips for interconnecting cables to other units
are under a cover on the opposite side to the motor and gearbox.

At either end of the Turning Unit there is an aluminium cover. The performance monitor is
housed under the front cover and, when fitted, the Transceiver Unit is housed under the
rear cover. If no transceiver module is fitted, a shallower cover is used. The transceiver
module can be removed for below decks servicing.

Four M16 bolts are used to attach the Scanner Unit to the radar platform or wheelhouse
roof. The Antenna is attached to the Turning Unit by the antenna support casting, an RF

feeder cable is used to transfer the microwave signals between the Turning Unit and the
Antenna.

Interconnections between the Scanner Unit and other units in the system are made using
screened cables. All the cables that enter the Scanner Unit do so via waterproof cable glands
that incorporate an EMC gasket that makes contact with the cable braid.

The separate Transceiver is designed to be Bulkhead mounted and is attached using four M8
bolts, studs or screws (coachbolts).

BridgeMaster E Radar
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Chapter 1

S-Band Scanner Units and Transceivers

1.2 Transceiver Module Overview (S-Band)

The transceiver module can be fitted in the Turning Unit, or mounted on a casting for below
decks bulkhead mounting as a separate unit. The module incorporates the Modulator pcb, a
Power Supply pcb, Trigger pcb, the Receiver, and the microwave components.

Communication between the Transceiver Unit and the Display Unit is by means of two
serial data links, one from the Transceiver to the Display Unit, and one from the Display Unit
to the Transceiver.

This information is transmitted using a special data cable that incorporates four twisted pairs.
Two pairs are used for data transmission, one pair is used for trigger, and the other pair is
spare.

The data passed from the Transceiver to the Display includes:

* Heading Marker

* Incremental Bearing

* Transceiver Status

* Error Messages

* Built In Test Equipment (BITE) data
* Tuning Indicator

* Azimuth Data

The data transmitted from the Display to the Transceiver includes:

* Standby/Transmit

* Pulse Length

* Tuning

e AFC/Manual

* Sector Blanking

* Performance Monitor Control, and Installation Settings.

1.2.1 Power Supply
The power supply operates from the ship’s AC mains, and provides all of the power
requirements for the electronic modules within the Turning Unit and Transceiver. The AC
mains is always present at the power supply even when the radar is switched off at the
display. Note that the antenna motor is supplied via the Scanner Control Unit.

The presence of active lines in the serial data link when the display is switched on is detected
by the power supply, which then becomes active. The power supply includes a Power
Factor Correction circuit, and a number of switching regulators to generate the necessary
voltage supplies. Overcurrent detection circuits protect the power supply against overloads
on its outputs.

BridgeMaster E Radar
65800011 1-3



Chapter 1

S-Band Scanner Units and Transceivers

1.2.2

1.2.3

1.2.4

1.2.5

14

Trigger PCB

The Trigger PCB processes the serial data from the Display Unit, and generates the required
control signals for the Transceiver. It monitors functions within the Transceiver, the Heading
Marker, and encodes the information for transmission to the Display Unit. The data is
transmitted each time a bearing pulse is received from the Turning Unit. The various timing
signals required by the transceiver including the pulse repetition frequency (prf), are
generated by the trigger pcb.

Modulator PCB

The modulator pcb generates the high voltage negative pulses required to drive the
magnetron. The modulator pulse widths and timing signals are controlled from the trigger
pcb. A spark gap on the modulator is fired if the magnetron fails to operate. Continual
operation of the spark gap is detected and signal is fed back to the trigger pcb. When the
trigger pcb detects this signal it switches the radar to standby, and generates an error signal to
be transmitted to the Display Unit via the serial data link. The error signal causes the Display
Unit to switch to standby and generate an error alarm. The modulator is a line type
modulator. The transmitter pulse lengths are determined by the pulse forming network.

Microwave Circuit

The transceiver employs a conventional three port circulator to direct the path of the
microwave energy to and from the antenna. A magnetron coupled to the circulator provides
the RF energy to be transmitted. A solid state limiter coupled to the circulator protects the
receiver from high powered microwave signals from the magnetron, or adjacent radars. A
signal from the trigger pcb is used to enable swept attenuation to be applied to the solid state
limiter to reduce the system sensitivity at short ranges.

Receiver

The receiver consists of a low noise amplifier, a mixer, a linear preamplifier, a logarithmic
amplifier, and a video amplifier. The 60MHz output of the mixer is amplified by the linear
preamplifier followed by a logarithmic amplifier, the output of which is detected, the resulting
video signal is then further amplified before transmission to the Display Compatibility Unit, or
Display.

The receiver also incorporates an AFC system. Once the receiver has been tuned, the AFC
system ensures that the receiver remains on tune during variations in tuning due to thermal
drift of the mixer and magnetron etc.

The operator can select between manual tuning and automatic tuning. A signal from the
trigger pcb is used to select the mode of operation. A signal from the AFC circuit is fed to the
trigger circuit to indicate the state of tune of the receiver. This signal is at its minimum value
when the receiver is correctly tuned.
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S-Band Scanner Units and Transceivers

1.3 Turning Unit Overview (S-Band)

1.3.1 Drive System
The scanner motor is an AC induction motor. It drivesa 0:1, 12:1 or 20: 1 reduction
gearbox. The output of the gearbox drives the final output helical gear via a pinion to give an
overall reduction between the motor and Antenna of approximately 30:1, 36:1 or 60: |
dependant on whether the Turning Unit is a high speed variant or not.

The scanner motor is connected to the ship's AC Supply by a Scanner Control Unit. This
unit incorporates a contactor controlled by the Transceiver to switch the scanner motor on.

When standby is selected, rotation of the Antenna is inhibited. Unless in test mode,
transmission from the radar is inhibited if the Antenna is not rotating. An isolating switch is
provided to switch the scanner motor supply off for safe servicing. S-band drive systems are
always AC powered

1.3.2 Pulse Bearing & Heading Marker System
A disc with 128 teeth is attached to the Antenna torque tube and combined with an opto-
coupler generates |28 pulses per rotation of the Antenna.

A second opto-coupler together with a flag on the toothed disc generates a Heading Marker
approximately 10° before the Antenna is pointing dead ahead. Correct alignment of the
Heading Marker is set at installation by electronic adjustment within the Display Unit.

Both opto-couplers are on the Pulse Bearing PCB. The Pulse Bearing PCB multiplies the 128
bearing pulses by 32 to generate 4096 pulses per Antenna revolution. The 4096 azimuth
pulses and the heading marker are routed through the Input PCB to the Trigger PCB where
they are incorporated into the serial data to be transmitted to the Display Unit.

Where it is not possible to adjust the Heading marker alignment at the display, optional extra
circuitry can be fitted to the Input pcb to allow the alignment to be made electronically within
the Turning Unit. When this option is fitted an additional (isolated ) Heading Marker output,
and RS5422 Heading Marker and Azimuth outputs are provided. As an option for special
applications a size | | synchro can be fitted as an alternative source of bearing information.

1.3.3 Interconnections
AC power to the motor is by direct connection to terminal strips in the terminal box
attached to the motor. The terminations for interconnections for the transceiver and the
Turning Unit are under a cover on the side of the Turning Unit. The AC power for the
Transceiver from the isolating switch is terminated at a terminal block within the filter box. Al
other connections are made to plugs or removable terminal strips on the input pcb.

BridgeMaster E Radar
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S-Band Scanner Units and Transceivers

2
2.1

2.2

221

1-6

Unit Configurations

General Information

The S-Band scanner unit and transceiver form only part of a complete BridgeMaster E Series
radar, and cannot be operated in isolation.For details of complete system installations refer to
the BridgeMaster E, Ship’s Manual 658000 10B.

S-Band top units are supplied with either, an integral transceiver unit (which is mounted as
part of the turning unit), or with a separate transceiver which is suitable for bulkhead

mounting.

The motor in the Turnig Unit is fed with its own supply via a Scanner Control Unit. This
supply may differ from the Transceiver power supply.

Unit Type Numbers
BridgeMaster E, S-Band top units are configured from the following unit types:
. Antenna Unit

. Turning Unit (with or without Integral Transceiver)
. Bulkhead Transceiver Unit

Antenna Unit

The Antenna Unit type number consists of a five figure number followed by a single letter
suffix. The first three digits and the suffix are fixed (656xxA), and digits four and five identify
antenna type as follows:

Antenna Type

Label | Antenna Type

Label Antenna Type

09 9 FT (S-Band)
12 |2 FT (S-Band)

BridgeMaster E Radar
65800011



Chapter 1

S-Band Scanner Units and Transceivers

2.2.2 Turning Unit

The Turning Unit type numbers are as follows:

Radar Identifier | Label 1]

\ Label 5\ Bearing Transmission P.M. Option

Turning Unit Type | Label 2‘ ‘ Label 4‘ Mains Input - Antenna Motor

| Transceiver Location | Label 3]

Label | BridgeMaster E Identifier (fixed as 658)

Label 2 Turning Unit Type (fixed as 30 for S-Band 30 kW Transceiver) S-Band Turning
Units are correctly set for their turning speed.

Label 3 Transceiver Location

Label Transceiver Mounting

B Bulkhead
M Masthead
Cc Bulkhead with additional facilities
N Masthead with additional facilities

Label 4 Mains Input - Antenna Motor

Label Phases ‘ Voltages Frequency ‘ Speed ‘ Band*
E | 110 - 120 50/60 S S
F | 220 - 240 50/60 S S
G 3 110 - 120 50/60 S S
H 3 220 - 240/380 - 440 50/60 S S
J | 110 - 120 50 H S
K | 220 - 240 50 H S
L 3 110 - 120 50 H S
M 3 220 - 240/380 - 440 50 H S
P | 110 - 120 60 H S
Q | 220 - 240 60 H S
R 3 110 - 120 60 H S
S 3 220 - 240/380 - 440 60 H S

*For §-Band Turning Units the motor is fed from its own supply via a Scanner Control Unit

and can differ from the Transceiver/Processor Electronics Unit supply.
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Chapter 1

S-Band Scanner Units and Transceivers

Label 5 Bearing Transmission P.M. Options

Label Performance Monitor‘ Synchro

P No No
R Yes No
S No Yes
T Yes Yes

2.2.3 Bulkhead Transceiver Unit

The Bulkhead Transceiver Unit type numbers are as follows:

Radar Identifier‘ Label 1 ‘

‘ Facilities H Label 3

| Transceiver Type | Label 2|

Label |

Label 2 Transceiver Type

Label

Transceiver Type
30 30 kW S-Band

Label 3 Facilities

Label Facilities

A

Standard

With additional facilities

1-8

BridgeMaster E Identifier (fixed as 658)
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3.1

3.2

S-Band Scanner Units and Transceivers

Installation and Commissioning

General Information

The Scanner Unit comprises the following main elements, each of which is supplied in its
own packing, together with relevant Installation Drawings:

Turning Unit with/without Integral Transceiver

Despatch Kit 65830660

(Installation Drawing 65830050)
Support Casting  (Installation Drawing A0/656 12050-054)
Antenna | 2ft or 9ft

Despatch Kit 65612610

(Installation Drawing A0/65612050-054)

Installation of the Scanner Unit entails carrying out the following operations, preferably in the
sequence outlined below:

2.

Preparation of the site.

Bolting the Turning Unit to the mounting platform (ship's structure) as detailed in
Installation Drawing 65830050 supplied with the Turning Unit.

Bolting the Support Casting to the Turning Unit as detailed in Installation
Drawing 656 12050-054 supplied with the Antenna.

Bolting the Antenna to the Support Casting as detailed in Installation Drawing
65612050-054 supplied with the Antenna.

Laying in and installing the cables for the Motor and the Turning Unit in
accordance with the appropriate Cabling Schedules. This includes RF Feeder
co-ax in bulkhead systems.

Figures |.1 to |.5 also show installation details which are intended to duplicate those
provided with the equipment. However, as it is possible that changes may occur to the
details which may not be reflected in this manual, the installation drawings supplied with the
equipment take precedence in the event of differences arising.

Turning Unit

CAUTION:  The weight and spread of the Antenna can cause a free-standing

Turning Unit to topple over. The Turning Unit should therefore be
bolted down onto its mounting platform before attaching the Antenna
and Support Casting to the Turning Unit,
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Chapter 1
S-Band Scanner Units and Transceivers

If it is necessary to lift the Turning Unit by crane, three lifting eyebolts (part of Lifting Kit
65830701 available from Litton Marine Systems) must first be attached securely to the
torque tube in three positions as shown in Figure |.6. The eyebolts are fitted in a
symmetrical pattern in three of the six holes normally used for attaching the Support Casting
to the Turning Unit. If M 12 eyebolts are supplied in the lifting kit, fit the associated M1 2
washers, and screw the eyebolts into the threaded hole positions. If M 10 eyebolts are
supplied, the associated M 10 nuts and washers must be used to fix the eyebolts, as shown in
Figure |.6. One large diameter washer and two nuts supplied with the kit are used with each
eyebolt as a safety measure. The M 10 nuts are prevented from turning by hexagonal
recesses in the casting. Remove the eyebolts and nuts after the Turning Unit has been bolted
to the mounting platform. (Reference should be to “BS4278 Eyebolts for Lifting Purposes”
and the safe use of lifting equipment in accordance with the Health and Safety at Work Act,
Part | Section 6.)

NOTE - Under no circumstances should a combined Turning Unit and
Antenna Unit be lifted by the Antenna Unit. To do so would be dangerous
and would result in damage to the Antenna Unit.

2 3 POSITIONS

TURNING UNIT TURNTABLE
T 46

NUT TRAPPED ._'

BY CASTING = SAFETY NUT

RECESS =

DETAILS OF LIFTING M10 EYEBOLT
(SAFE WORKING LOAD OF 0.25 TONNES (AXIAL)

FILE REF: SCAN13.ECW

Figure 1.6 - Attachment of Lifting Eyebolts

The Turning Unit is attached to the mounting platform using the fixings supplied in the
Turning Unit Despatch Kit 65830660.

BridgeMaster E Radar
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Chapter 1
S-Band Scanner Units and Transceivers

Figure 1.7 below shows how these are fitted. Ensure that all threads and bushes are coated
with Densopaste.

Note - [he Turning Unit is bolted directly to the mounting platform without any intervening
washer, except for the purpose of levelling the mounting so that the Turning Unit casting Is
not subject to twist when the bolts are tightened. M/6 washers may be used as shims, or
purpose made parts produced locally may be used.

M16 X 60 BOLT

LEVELLING SHIMS
IF REQUIRED
(e.g. M16 WASHERS)

c

MOUNTING PLATFORM
/TST\ M16 PLAIN WASHER

M16 PREVAILING TORQUE NUT FILE REF: SCAN14.ECW

Figure 1.7 - Fixing the Turning Unit to the Mounting Platform

3.2.1 Support Casting

The Support Casting is fitted to the Turning Unit torque tube using Fixing Kit 656 1261 1,
which is part of the Antenna Despatch Kit 656126 10.

BridgeMaster E Radar
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Chapter 1
S-Band Scanner Units and Transceivers

Figure 1.8 below shows how these are fitted. Ensure that all threads and bushes are coated
with Densopaste.

SUPPORT CASTING
INDENTATION INDICATES
ANTENNA FRONT M16 BOLT
PLAIN WASHER TURNING UNIT
\ TORQUE TUBE
FILE REF: SCAN16.ECW ‘ ‘

ISSUE B 16/4/99
{o
I

Figure 1.8 - Fixing the Support Casting to the Torque Tube

3.3 Antenna

The Antenna is fitted to the Support Casting using the parts listed below which are supplied
with the antenna.

4 off M 12 Stainless Steel Prevailing Torque Nuts
4 off M |2 Stainless Steel Plain Washers
2 off Lock Tabs

Figure 1.9 shows how these are fitted. Ensure that all threads and bushes are coated with
Densopaste.

NOTE - The lock tab ends must be bent as shown to prevent rotation of the nuts,
The next step is to mate the S-Band co-axial cable from the Antenna with the Turning Unit

RF connector and to wrap the mated connector with self amalgamating tape as an additional
precaution against water ingress.

BridgeMaster E Radar
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S-Band Scanner Units and Transceivers

1-18

® —X 5

ANTENNA FITTED TO SUPPORT CASTING USING
THE FOLLOWING ITEMS SUPPLIED:

4 off M12 PREVAILING TORQUE NUTS

4 off M12 PLAIN WASHERS

2 off LOCK TABS

BEND ENDS OF LOCK TABS TO PREVENT
ROTATION OF NUTS.

ALL THREADS AND BUSHES TO BE COATED
WITH DENSOPASTE.

SECTION X - X

ROTATION

WRAP THE MATED CONNECTOR

WITH SELF AMALGAMATING
WATERPROOFING TAPE. NOTE POSITION OF LOCK

TAB DIRECTLY UNDER NUTS

$

CENTRE OF GRAVITY POSITIONS SHOWN THUS
ARE GIVEN SEPARATELY FOR THE. ANTENNA
AND THE SUPPORT CASTING AND ARE WITHIN
50mm OF POSITIONS SHOWN.

FILE REF: SCAN17.ECW
iss.B

Figure 1.9 - Fixing the Antenna to the Support Casting

Pulse Bearing PCB Assembly

The position of the link LK1 fitted to the Pulse Bearing PCB Assembly 65801805 (Refer to
Figure 2.8).

Note - This link does not physically affect the rotational speed of the scanner, but does affect
the ability of the phase-locked loop within the board to track the scanner rotational speed.

The factory default setting is ‘LOW' speed.
Note - With no jumper fitted, the PCB defaults defaults to HIGH speed configuration.

With the jumper in the position marked ‘I’ ( pins | & 2 - the lower pair ), the PCB is
configured for LOW speed operation.

With the jumper in the upper pair position ( pins 2 & 3 ), the PCB is configured for HIGH
speed operation.

The link is set during installation and commissioning. The link can be moved with the PCB in
place.

BridgeMaster E Radar
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Chapter 1

S-Band Scanner Units and Transceivers

3.3.2 Cabling Information

Figure 1.10 below shows the cable entry points. Three of these are via cable glands labelled
I, 2, & 3, details of which are given in the accompanying table.

The RF Cable input is only required when the Transceiver is mounted below decks
(Bulkhead).

The Motor supply cable is connected directly to the Motor termination blocks mounted in
the box on the side of the Motor.

A 6mm stud is provided for bonding the unit to the Ship’s structure. This is an important
safety requirement, and the stud must not be used for any other connection.

PERFORMANCE COVER PLATE REMOVABLE,
MONITOR ) GIVING ACCESS TO CABLE
ANTENNA TERMINATION BLOCKS

T

T T

EARTH BOLT FOR
147mm TO CABLE GLAND
BONDING UNIT TO / MOUNTING FACE

SHIP'S STRUCTURE

el
RF CABLE INPUT @

VIEW FROM UNDERSIDE

FILE REF: SCAN18.ECW

NOTE: TURNING UNIT WITHOUT INTEGRAL TRANSCEIVER SHOWN ABOVE. REFER TO
THE TABLE ON PAGE 3.19 FOR DETAILS OF THE CABLES FITTED FOR THE DIFFERENT VARIANTS.

Figure 1.10 - Turning Unit - Cable Entry Locations

BridgeMaster E Radar
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Chapter 1

S-Band Scanner Units and Transceivers

The diagrams below show details of the Input Board 65801804 or 65801813 and the Mains
Input connector (Integral Transceiver only) TSE. These are revealed on removal of the cover
plate, which is retained by 4 fixing screws (see Figure 3.38). Links 3 and 4 on the Input Board
should be set as shown in Figure |.1 1. Link 5 is fitted. Details of the Motor connections are

described separately in Section 2.3.2.
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Figure 1.11 - Turning Unit - Input Board and Mains Input Details
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Chapter 1

S-Band Scanner Units and Transceivers

The Table below shows the route by which each cable enters the Turning Unit (with or
without an Integral Transceiver). Refef to Ship’s Manual 658000108 Chapter 3, for details of
how to terminate the cables into their connector blocks, and for cabling schedules (Section
3.2) and system diagrams (Section 3.1). The numbers in parentheses e.g. (168) refer to the
cable schedule number.

Each of the Cable Glands has a waterproof seal and a separate EMC seal, both of which
must be installed as shown in Figure |.12.

Details of terminating the R.F. Feeder Cable (S-Band Co-ax) are in Section 2.4.2

TURNING UNIT TURNING UNIT

with Integral Transceiver

without Integral
Transceiver

Description Cable Type Description Cable Type
Mains Input
Cable Gland | - - (165) TP3149
Cable Gland 2 | [2-Core (168) TP3145 - -
Cable Gland 2 | 1 THBET | 75 0 Comax . .
(169)
Cable Gland 3 - - 2-Core (164) TP3 141
Cable Gland 3 . . Radar Video | 750 Co-ax
(175)
Cable Gland 3 - - Data (174) T/Pairs
RF Connector RF Feed >-Band - -
Co-ax

BridgeMaster E Radar
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Chapter 1

S-Band Scanner Units and Transceivers

3.3.3

1-22

Motor Connections

Various motor types are available to cater for the different mains supplies, and the
standard/high speed antenna rotation rate variants.

The following table gives the available Motor alternatives:

oty domidess gt

| IOéIS é%oﬁi) I 91003757 91003759

220@3%0&; I 91003758 91003760

| |OE |5 é%oﬁi) 3¢ 91003752 91003754
zzo/géggg%g“gzgo't& 91003751 91003753

As can be seen from the table, the same 3-phase motor type is used for both 220/240V and
380/440V supplies. In addition to the wiring up of the mains supply to these motors, the
windings must also be correctly configured for the appropriate voltage. Information for
configuring the motor is supplied with the motor.

For all motor types, the mains cable must first be fed through the cable gland on the motor
termination box housing. The cable braid must be connected to the motor chassis as a
safety feature, and the individual insulated conductors connected to the appropriate terminals
as detailed for each motor type in the following section. Ensure that the cable is not under
strain in the termination box area, and that sufficient slack is available to remake the
connection, should this ever be necessary e.g. if a motor is changed in service. Also ensure
that the insulated conductors are terminated appropriately, using ring crimp terminals on
threaded studs.

Ensure that any gasket fitted for sealing the terminal box cover is correctly seated when the
cover is re-secured.

BridgeMaster E Radar
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Chapter 1

S-Band Scanner Units and Transceivers

Single Phase Motor Connections

Make connections according to the label on the inside of the termination box cover. Ensure
that the rated motor volts are matched to the supply.

Cable Schedule No 166 Description Motor Label Reference
Reference
TSHI AC LINE L, LI orUl
TSH2 AC NEUTRAL N, L2, U2 or VI

Three Phase Motor Connections

For dual voltage motors, ensure that windings are configured for the appropriate voltage.
Delta connected windings are for low voltage operation, Star for high voltage.

The label on the inside or outside of the termination box cover, will give details of mains
supply connections, and of the winding re-configuration details for alternate voltages if
appropriate.

Ensure that the rated motor volts are matched to the supply. If the motor rotates in the
wrong direction, reversal of any two phases will correct this (the radar antenna should rotate

anti-clockwise when viewed from below).

Note that if the motor rotates slowly it indicates that it is configured for the wrong voltage.

Cable Schedule No 166 Description Motor Label Reference
Reference
TSHI AC LINE | Ll orUl
TSH?2 AC LINE 2 L2 or VI
TSH3 AC LINE 3 L3 or WI

BridgeMaster E Radar

65800011
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Chapter 1
S-Band Scanner Units and Transceivers

3.3.4 Fitting the Cable Glands

The installation cables are connected into the Turning Unit via the appropriate cable glands
(see earlier table). The body of the gland fits through a hole in the casting and is held in
position by the Top Nut. Note the ‘O’ ring seal, which is fitted below the casting surface
(input side). Two seals are provided with each gland as shown in Figure 1.12 below. The
lower seal provides for waterproofing, and the upper for EMC. Some glands are designed to
take a single cable whilst others are intended for several cables. Blanking plugs are supplied to
seal unused cable entries in the glands.

BLANKING

1 PLATE FOR
CABLE GLAND 2
BLANKING PLATE POSITION/
( NOTE: RF FEED
ENTRY FOR BULKHEAD
TRANSCEIVER VARIANT) CABLE FILE REF: SCAN22ECW
GLAND

3

DETAILS OF TURNING UNIT CABLE GLANDS
(INTEGRAL TRANSCEIVER VARIANT SHOWN)

Note - Cable Glands and Blanking Flates are normally factory fitted to the Turning Unit.

Figure 1.12 - General View of the Cable Glands

BridgeMaster E Radar
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Chapter 1
S-Band Scanner Units and Transceivers

The waterproofing seal works by clamping onto the cable PVC sheath whereas the EMC

seal clamps onto the cable braid. It is important not to force the outer sheath through
the EMC seal, as the seal is liable to split. The braid is also formed into a tail which is
grounded by means of an adjacent earth tag. The fitting procedure is detailed in Figure |.14.

TOP NUT

CASTING
CABLE
GLAND
'0' RING ‘t//////// BODY
SEAL
CABLE
APERTURE(S)
EMC GASKET \
WATERPROOF
SEAL \\\\\\,;' |
CLAMP NUT

Figure 1.13 - Detailed view of a Cable Gland

BridgeMaster E Radar
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Chapter 1
S-Band Scanner Units and Transceivers

CABLE INNER ) o71i TAG
EMC SEAL \ p
RAID TAIL
(CLAMPS ONTO CABLE BRAID)
\ 5mm BRAID
[ ]
WATERPROOF
SEAL

PVC SHEATH\

FILE REF SCAN24.ECW

Included within the cable gland is a waterproof seal and an EMC seal.

The waterproof seal clamps around the cable outer sheath, and the EMC seal clamps around the braid.

It is important not to force the outer sheath through the EMC seal as the seal is liable to split.

To install the cables:

Unscrew the gland nut and remove the waterproof seal and the EMC seal.

Feed the cable through the gland nut and the waterproof seal. Strip the outer sheath to expose approximately
300mm of braid.

Push the braid back to expose approximately 50mm of the inner cores.

Trim 50mm off the inner cores, and pull the braid back over the inner cores and twist into a point.

Feed the braid through the EMC seal until the cable is positioned as in Figure 1.13

For the multicore cables:
Flare out the braid to within approximatley 15mm of the EMC seal, and form into a tail.

For the coaxial cables:
Do not fit the coaxial connector at this time.

Assembly into Turning Unit.

Feed the assembled cables and seals into the gland body, and tighten the gland nut until the EMC seal is
compressed.

Crimp the earth tags provided to the braids of the multicore cables and attach them to the earth studs adjacent to
the cables. The tails should be as short as is practicable.

Trim and make off the cable inners to the appropriate terminal blocks.

Trim the coaxial cables to length and slide the plastic sleeve provided in the despatch kit over the exposed braid.
Fit the coaxial connectors, and plug them into the appropriate sockets.

Figure 1.14 - Cable Installation Details

3.3.5 Performance Monitor

The Performance Monitor comprises the Performance Monitor Antenna, the Performance
Monitor module, and an associated cable. The equipment is normally factory fitted.

BridgeMaster E Radar
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S-Band Scanner Units and Transceivers

3.4 S-Band Bulkhead Transceiver

The Bulkhead Transceiver 6583 [ A'is installed below decks in a suitable location such as the
ship’s equipment room. The installation should pay due regard to accessibility for
maintenance and servicing, ventilation and the distance between the Transceiver and the
Scanner Unit. For maximum performance, this should be kept as short as practicable, as the
loss per metre of the S-Band co-ax is typically 8.3 1dB per 100 metres, i.e. |.7dB for 20
metres. This loss applies to both the transmitted RF pulse and the received signals.

The maximum permissible separation between the Turning Unit and the Transceiver Unit is
30 metres, and that between the Transceiver (or Turning Unit) and Display is 67 metres.
Separation up to 300m is posible if a special low loss co-axial cable is used for the video.

| 402

101 “T =—

!

25j

WEIGHTS

STANDARD
STEERING

NOMINAL WEIGHT 25kg

COMPASS SAFE DISTANCES ‘
|

4.3m
2.6m

2 FIXING HOLES @10

342

83J

- 60
—= 85
318

BridgeMaster E Radar
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Figure 1.15 - Dimensions - Bulkhead Transceiver
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Chapter 1

S-Band Scanner Units and Transceivers

The Transceiver may be attached to the bulkhead by several methods. The actual method
chosen will depend on individual circumstances, but due regard must be given to the likely
vibration and shock loading which may be experienced. The available methods include
through bolting to the bulkhead, or mounting on studs provided by the shipyard.

Notes -] he positions of the four fixings for the unit are not on a rectangle - i.e., the
horizontal spacing of the top fixings is 364mm compared with 3/76mm for the lower fixings.

When choosing the installation location for the Transceiver, due regard must be made for
the routing of the RF Feeder coax.

BridgeMaster E Radar
65800011
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S-Band Scanner Units and Transceivers

3.4.1 Cabling Information

Figure 1.18 below shows details of the cable inputs. The cable cover plate, which is secured
by two fixing screws, is shown removed. Note that the co-ax cables are retained by a cable
retainer which must be fitted after the cables are in place. All other cables, with the
exception of the RF Feeder S-Band co-ax, are individually clamped on their cable braids to
provide emc shielding. The braids are also made off as tails and connected to earth tags
provided. The a.c. mains input is connected to TSE as shown.
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Figure 1.18 - Bulkhead Transceiver - Cable Input Detalils
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A 6mm stud is provided adjacent to the cable input clamps for bonding the unit to the ship’s

structure. This is an important safety requirement and the stud must not be used for any
other connection.

Figure 1.19 below shows details of the Input Board 658018 14. Refer to the cabling
schedules for details of the connections, which are made via the two part connectors
provided. Links 2 and 3 on the Input Board should be set as shown. Link | is not fitted.

LK2 LK3
2-3 2-3
|
1L
PLZK PLZB
l o ) [ ]
I
L PLZG b ‘
PLZ i 1
& BULKHEAD INPUT BOARD ASSY No 65801814
SKZH SKZJ SKZP
TSA o LKL s LK2  LK3
(O I ] @ CoL ot
R .
| __T1sb___ | TSC TSB
1 Tt T Wl 1 ‘ 1
‘L;,\di\/\,w} )
,,,,, S

TSA TSD TSC TSB

BULKHEAD TRANSCEIVER INPUT BOARD 65801814 FILE REF: TXRX11.ECW

Figure 1.19 - Bulkhead Transceiver - Input Board Detalils
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3.4.2 Fitting the R.F. Feeder Cable (S-Band Co-ax)
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General Information

A radio frequency (R.F.) coaxial cable is used for the run between the Bulkhead
Transceiver Unit and the Turning Unit with S-Band radars. The cable used is Andrew
Antennas Heliax LDF5-50A 7/8in. 50-ohm - overall diameter 28mm (1. lin.).

(Figures 1.20 to .29 are reproduced by permission of Andrew Antennas).

Although apparently robust, the cable must be protected against strain and kinking,
and must be treated with the utmost care at all times. The ends of the cable must be
kept sealed against the ingress of moisture before the connectors are assembled.

Wherever possible, bends should have as great a bending radius as practicable. A
single bend may be made when necessary with a minimum bending radius
(measured from the axis of the cable) of 250mm (10in.).

For convenience, the upper (Turning Unit) connector can be fitted prior to
installation of the cable, but due to the possibility of movement of the inner
conductor relative to the outer conductor, the following precautions must be taken:-

4.1 Any bend required within Im (3ft) of the cable end must be preformed before
carrying out the cutting and assembly procedure detailed in subsequent
paragraphs. Note that no bend may be nearer that 250mm (10in.) from the end
of the cable (see para 8.1)

4.2 To allow for relative movement between the Turning Unit and mast, whenever
possible a double bend should be formed in the cable so as to produce an offset
immediately below the Turning Unit.

4.3 The cable and assembled connector should be fitted to the Turning Unit so that
a minimum amount of distortion of the cable occurs between the connector
and the pre-formed bend.

4.4 The cable should be installed and secured in position (using the waveguide
supports shown in Figure 1.29) as far as is practicable before the lower
(Transceiver Unit) connector is fitted to the cable. The precautions given in sub-
para. 4.1 above must be observed if a bend is required adjacent to the
Transceiver Unit.
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ASSEMBLING THE CONNECTORS
General

5. Astraight connector (Type L45DM) is used to terminate the feeder cable at each end.

Tools required

6. The normal tools found in an Engineer’s tool kit, plus a hacksaw (with a fine-toothed

blade) and | 4in. open-ended spanners, will be sufficient for fitting the connectors to
the cable.

Procedure

/. The procedure which follows is applicable to the straight connectors at each end of
the feeder cable. Note that it is most important that swarf and other foreign matter
should be prevented from entering the cable.

8.  Prepare the cable end and assemble the connector as follows:-
8.1  Ensure that the end of the cable is straight for at least |0in. (250mm). Using a

knife, remove approximately lin. of the jacket. Deburr the sharp end of the cut
outer conductor (see Figure |.20).

JACKET
CORRUGATED !
OUTER e

CONDUCTOR
e e
S —
I APPROXIMATE

25 mm —— CuT
(1in) |

Figure 1.20 - Preparing the Cable
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8.2 Scribe a line on a ridge of the exposed corrugated outer conductor (Figure
I.21). Using a straight-edged piece of heavy paper, wrapped around the cable
as a cutting guide, remove the jacket to the dimension shown in Figure 1.21.

38 mm
(1.1/2 in)

SCRIBE N
AT RIDGE

STRAIGHT-EDGED
PAPER

Figure 1.21 - Second Jacket Cut

8.3  Clean the outer conductor with solvent and then add the small thick O-ring
gasket to the second fully-exposed corrugation groove from the jacket (see
Figure 1.22). Apply a thin coating of silicone grease to the outer surface of the
gasket and the gasket lead chamfer in the clamping nut, using the finger tip.

SMALL THICK
. SILICONE GREASE / 'O’ RING GASKET
[
:; i ]
o ! S —
| S—
L
2 J
~
CLAMPING NUT CLEAN

Figure 1.22 - Installing the Gasket
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8.4 Push the clamping nut onto the cable, using a twisting motion to ensure that the spring
contacts snap into the first groove (see cutaway view in Figure [.24). Grip the clamping
nut with one hand and align the edge with the line scribed in sup-para. 4.2 above.
Using a hacksaw with a fine-toothed blade, carefully cut the cable flush with the end of
the clamping nut (see Figure |.23).

FLUSH —
cuT T

f)
i

M j
CLAMPING

NUT

Figure 1.23 - Adding the Clamping Nut and Cutting the Cable

8.5 Using the tip of a knife, work around the entire circumference separating all
foam completely from the edge of the outer conductor. This is to ensure a good
electrical contact between the outer conductor and the outer body of the
connector. (See the enlarged cutaway view in Figure |.25 which (at the arrow)
shows the eventual positive grip of the outer conductor between the clamping
nut and the outer body of the connector).

8.6  Use a knife to remove all burrs from the inside edges of the outer and inner
conductors. Use a wire brush or scraper to remove all copper particles from the
foam (Figure 1.23).

CUTAWAY
FOAM VIEW

I llllléj

2mm P_
(3/32in) l

Figure 1.24 - Detaching Foam and Removing Burrs
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8.7  Screw the outer body on to the clamping nut and tighten with the | in.
spanners. Hold the clamping nut and turn the connector outer body; do not
turn the clamping nut. Unscrew and remove the outer connector body and
inspect the end of the outer conductor for good metal-to-metal contact
(Figure 1.25).

ENLARGED CUTAWAY VIEW

OUTER CONDUCTOR

CLAMPING
BODY NUT

Figure 1.25 - Enlarged Cutaway View

8.8  Place a 'pin’ through the hole in the self-tapping inner connector (Figure |.26)
and use it as a ‘tommy bar’ to tap the connector into the inner conductor. To
aid tapping, use a small amount of solvent as a lubricant. If tapping becomes
difficult, ‘back off’ the inner connector after every few turns. Tap until the inner
connector ‘bottoms’ against the inner conductor and then tighten. Remove the
‘pin’ from the inner connector.

INNER
CONNECTOR

\ . ‘ g:
— -] | 5
§

PIN /

[ =

Figure 1.26 - Installing the Inner Connector

8.9  Place the large thin O-ring in the gasket groove in the clamping nut (Figure 1.27)
and coat the outer surface of the gasket lightly with silicone grease. Screw the
outer body of the connector on to the clamping nut and tighten with spanners.
Turn the outer body only; do not turn the clamping nut.
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LARGE THIN
'O’ RING
~ GASKET

OUTER
BODY  — —

TH i

Figure 1.27 - Installing the Outer Body

FITTING THE DECK GLAND

9. The 7/8in. R.F. feeder cable passes through its own separate deck gland (Andrew
Feed-Thru Kit Type 40656- 1), positioned near to the foot of the mast. The gland kit
comprises a rubber boot, metal flange halves, eight Lock-o-seal washers and an
adjustable clamp (Jubilee clip). In addition eight | /4in. bolts (of a suitable length), flat
washers, lock washers and nuts will be required. See Figure |.28.

10. To fit the deck gland proceed as follows:-

0.1 Cuta 75mm (3in.) diameter hole in the deck and, having installed and secured
the cable from the Turning Unit downwards, pass the Transceiver Unit end
down through the hole.

10.2 Apply silicone grease to the hole and to the slit and tapered edge of the rubber
boot.

0.3 Place the boot around the feeder, slide the boot down into the hole in the deck
and then mark the location of the eight holes for the fixing bolts.

10.4 Withdraw the boot from the hole and drill eight 8mm (5/16in.) mounting holes
through the deck.

10.5 Slide the boot back into the hole in the deck and position the flange halves in the
groove in the boot.
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10.6 Align the flange holes with the boot holes and secure the assembly in position
with eight | /4in. bolts, flat washers, lock washers and nuts, together with the
Lock-o-seal washers provided in the gland kit. Note that the bolts are inserted
downwards and that the Lock-o-seal washers only go under the bolt heads.

10.7 Fit the adjustable clamp (Jubilee clip) around the boot and tighten to ensure a
leakproof seal.

Figure 1.28 - Deck Gland Details

INSTALLING THE CABLE

| Cable Hangers are supplied (Andrew Hanger Kit Type 42396A-5) for supporting the
cable along the cable run between the Scanner Unit and the Bulkhead Transceiver.
Each kit contains 10 Hangers plus their associated Support Brackets (Andrew Type
42241). Normally, a hanger is attached to a cable tray, using suitable bolts, at a
recommended spacing of 0.9 metres (3 feet). The support brackets must be fitted to
the hangers to prevent distortion when the hanger is wrapped around the coax as
shown in Figure |.29.

2. Figure 1.29 also shows additional hardware (not supplied in the Installation Kit) which
facilitate special mounting arrangements. If required, these are obtainable from Andrew
Corporation.
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Add support bracket 42241 FILE REF: CORXIOWME Recommend_ed
hanger spacing

I NN
I o & " ,’- .
|
, 8mml(5l16")
> G 0.9m (3 )

FILE REF: COAX7 WMF

FILE REF: COAX8. WMF

Attach hangers to support structure

Torque:
31768A t1-15 Ib-ft )
Angle (15-20 N-m}) Jam ~——e
Adaptor nut

31771-4
Ceiling
Adaptor

FILE REF: COAX11.WMF

Figure 1.29 - Deck Gland Details

BridgeMaster E Radar
65800011 1-39



Chapter 1
S-Band Scanner Units and Transceivers

3.5 Initialisation and Commissioning

The S-Band Scanner Unit and Transceiver are only part of a complete BridgeMaster E Series
Radar, and cannot be operated independantly. For details of complete system installations
refer to the BridgeMaster E, Ship’s Manual 65800010B.

After a complete system has been installed it must be Initialised and Commissioned as
detailed in Chapter 4 of the BridgeMaster E, Ship’s Manual 658000 | OB.
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5 Technical Description

5.1 Start-up Sequence (S-Band)

The start-up sequence described below, should be read in conjunction with
Figure 1.33 ‘S-Band Turning Unit Schematic'.

5.1.1 Start-up

Important Notice - Once mains is applied to the PSU board the Power Factor Correction
(PFC) circuitry starts and generates 390V. It should be noted that whilst mains is applied the
PFC is active and cannot be manually switched off. The start circuitry only controls the flyback
converter so Hijgh Voltage DC is present on primary power components whenever mains Is
present on the board. This fact should be noted when servicing the Transceiver.

The Power Supply in the Transceiver is only active during normal operation when there is a
Display (or Compatibility Unit) connected to it. The RS422 serial data stream from the
Display is used to drive an opto-coupler in the PSU which detects the presence of either
polarity voltage and enables the flyback converter in the PSU.

The RS422 serial data stream from the Display enters the Input Board on connector

TSB I, 2 as “DU DATA+ and DU DATA-". It is then passed to the Trigger Board via PLYB
16, 17, and then on to the PSU via PLTH I |, 12 (as PSU START and PSU START RTN).
For test purposes the PSU can be turned on in the absence of a serial data stream by linking
pins |-2 on LKA (PSU).

5.1.2 Transmit Enable
When the operator selects Transmit, the TU Enable signal is activated LOW on the Trigger
PCB ( PLYH 10). On the S-Band Scanner Unit, this signal is fed via the Power Supply Unit to
the Input PCB and (via TSB10) to the Scanner Control Unit to start the antenna rotating.
Once the antenna has done one complete revolution transmission is started. When standby
is selected, transmission is immediately halted and, after one complete revolution of the
antenna, TU Enable is disabled.

The Modulator starts to generate radar pulses when the Trigger PCB sends it MOD
TRIGGER pulses (to PLVC 9). Note that the CHARGE TRIGGER pulses (on PLVC 8) are
present even in Standby mode.

A signal indicating that the Magnetron has fired is fed via MAG SAMPLE from PLVC 7 on the
Modulator PCB to the Trigger PCB. This signal is processed on the Trigger PCB and
outputted as TX TRIG (PLYB 20 & 21) to the Input PCB (PLZB 20 & 21) and then to the
Display Unit via TSB 5 & 6.

Note - TX DATA Is sent from the Transceiver to the Display Unit.
DU DATA is sent from the Display Unit to the Transceiver Unit.
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5.1.3
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The Trigger PCB processes the serial data input from the display, and generates the required
control signals for the Transceiver. The data is transmitted each time a bearing pulse is
received from the Turning Unit. The various timing signals required by the Transceiver
including the Pulse Repetition Frequency (PRF), are generated by the Trigger pcb.

Transmitter Operation

The high-voltage negative pulses required to drive the magnetron are generated by the
Modulator PCB. The modulator pulse widths are selected by the Trigger pcb but are defined
by the Modulator pcb. Timing signals are controlled from the Trigger pcb. A spark gap on the
Modulator is fired if the magnetron fails to operate. Continual operation of the spark gap is
detected and a signal is fed back to the Trigger pcb, as the spark gap detect signal.

When the spark gap detect signal reaches approximately 2.5v, the microcontroller inhibits
transmission for approximately one second. On detection of this signal, the Trigger pcb
switches the radar to Standby, and generates an error signal which is transmitted to the
Display Unit via the serial data link.

When Standby is selected, rotation of the Antenna is inhibited. Unless in Test Mode,
transmission from the radar is inhibited if the Antenna is not rotating.

On the Trigger PCB, there is a timer circuit which is basically a capacitor that slowly
discharges (between 4s and | 8s) when power is removed from the PCB. On power-up the
microcontroller measures the charge remaining on the capacitor to determine whether the
transceiver has been switched off for long enough to warrant inhibiting transmit for three
minutes until the magnetron heaters have had time to warm up again.

The other analogue signals into the Trigger PCB come from the Modulator. The Modulator
supply voltage and the magnetron current (only when transmitting) are measured and sent to
the Display as an aid to fault finding.
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Trigger PCB (S-Band)

General Description

The Trigger PCB controls the operation of the Transceiver under instruction from the
Display. There are two serial links, which are used to transfer control messages from the
Display to the Trigger PCB and Transceiver information back to the Display. The Trigger
PCB generates the control and tuning signals required by the Modulator, Receiver,
Performance Monitor and Biased Limiter. The PSU is enabled with a signal from the Trigger
PCB.

Signals To/From the Trigger PCB

To/From Display
Serial Data to Display
Serial Data from Display
Trigger to Display

To/From Modulator
Pulse Length select lines
Charge and Modulator Triggers
Magnetron Heater Turndown signal (only used for S-Band, Long Pulse operation)
Voltage/Current Monitor signals

To/From Receiver
Tuning Voltage signal
Bandwidth Control signal
AFC/Manual control
AFC Trigger
Tune Indicator signal

To Biased Limiter
Trigger signal

To Performance Monitor
On/OAf signal
Mode Control signal
Tuning Voltage signals

To/From Power Supply PCB
+30V, +12V, +5V, OV & -12V Supply lines
Turning Unit Enable
Power Supply Start and Return
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5.2.3 Functional Description (S-Band Trigger PCB)
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The 80C51 family microcontroller provides overall control of the Trigger PCB functions.
Program memory and RAM are included within the microcontroller IC. Serial 1/O is handled
by the microcontrollers internal UART and an external RS422A driver and receiver. Baud
rate is fixed at /76800 baud for operational use but is link selectable to 19200 or 38400 baud
for test purposes. The serial data format is 8-bit data, | stop bit and even parity.

The Display sends serial messages comprising four or five characters depending on message
content. Control messages are four bytes long and tuning messages are five. The tuning
voltage levels are sent as | 2-bit values which are converted on the Trigger PCB using a four-
channel DAC before amplification/buffering and distribution to the Receiver and Performance
Monitor.

The Bearing signal from the Turning Unit is used to initiate serial transmission from the
Trigger PCB such that each time one of the 4096 azimuth pulses per rev is generated and
fed into one of the microcontrollers interrupt pins, a character (one byte) is sent to the
Display. One bit in each of the characters sent is dedicated to the heading marker, on every
new heading marker pulse from the Turning Unit, the bit is toggled.

The Power Supply in the Transceiver is only active during normal operation when there is a
Display (or Compatibility Unit) connected to it. The R5422 serial input from the Display is
used to drive an opto-isolator which detects the presence of either polarity voltage and
enables the PSU.

Trigger Ouputs
There are a number of trigger signals generated by the Trigger PCB:

Pre-Trigger (optional)

Charge Trigger

Modulator Trigger

Display Trigger

Performance Monitor Trigger
AFC Trigger

Swept Attenuation Initiate

The Charge Trigger is the timing signal used to recharge the Modulator PFN. This is
generated by the microcontroller using an internal timer routine set to the appropriate PRF
for the pulse length selected. A wobbulation factor is added to the basic timing to ensure that
no two radar transmissions are locked together. The wobbulation is calculated according to
the number of serial messages received before going to transmit and the position of the
antenna between each trigger pulse.

An optional Pre-trigger will be produced approximately | | us before the modulator trigger.
This is not a normally fitted option and is intended for use in Special Options applications.
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The Modulator Trigger is used to discharge out the PFN into the magnetron and is the
trigger that initiates the modulator firing. The PFN is recharged by the Charge Trigger pulse
which follows | 00us after each Modulator Trigger pulse. In standby mode, the Charge
Trigger pulse is still generated, but the Modulator Trigger pulse is gated off.

In standby, the Display and Performance Monitor Triggers are generated from the Mod
Trigger pulse. When the transceiver is in transmit mode the triggers begin on the leading
edge of the magnetron sample pulse and end after a preset time, adjustable using RV

The AFC Trigger is used by the receiver when in AFC mode and is only generated when the
transceiver is in transmit mode. The pulse is started on the front edge of the Modulator
Trigger and terminates on the back edge of the magnetron sample pulse.

The Swept Attenuation Initiate pulse is the timing signal fed to the Limiter Drive PCB which
generates the control for the biased limiter. It is initiated by the front edge of the Pre-trigger
(approximately 2us prior to magnetron firing) and terminated 2.5us after the leading edge of
the magnetron sample pulse.

The Display and PM Triggers are essentially the same trigger and are present at all times
when the radar is powered up. They are initiated by the Modulator Pulse and last for
approximately 2.5us.

Analogue Outputs

The Trigger PCB generates four variable DC signals; LO.Tune, PM Tune, Xr Adjust and Xt
Adjust. These signals are coded as |2-bit digital values and incorporated into the serial
messages from the Display. A | 2-bit, four channel DAC is used to generate the signals from
the message data. Additional buffering is added to the LO and PM Tune outputs of the DAC
and x3.5 amplification to the Xr and Xt Adjust signals.

LO Tune is the OV to +5V receiver tuning signal, and PM Tune the OV to +5V Performance
Monitor tuning signal. Xr and Xt Adjust are OV to + |5V signals used to control the receive
and transmit attenuators in the Performance Monitor.

Analogue Inputs

There are various analogue inputs to the Trigger PCB from other PCBs in the transceiver
and some on-board signals that are fed into an eight channel 8-bit ADC, and converted to
digital values either for further processing by the microcontroller or to be passed to the
Display via the serial message link.

The signals on the Trigger PCB that are measured are the dropout timer and + 12V and
+30V supplies. The timer circuit is basically a capacitor that slowly discharges (between 4s
and 18s) when power is removed from the PCB. On power-up the microcontroller
measures the charge remaining on the capacitor to determine whether the transceiver has
been switched off for long enough to warrant inhibiting transmit for three minutes until the
magnetron heaters have had time to warm up again. The power supply levels are measured
and the results sent to the Display as an aid to fault diagnosis.
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One channel of the ADC is used to detect whether a Performance Monitor has been fitted
to the system. The voltage on this channel will be lower than a preset value if a Performance
Monitor is present otherwise it will be pulled to the +5V supply rail. This information is
encoded and sent as part of the configuration message to the Display.

The Receiver sends a tune indicator signal to the Trigger PCB which indicates how close it is
to being on tune. This signal is coded as part of the serial message and sent to the Display.

The other analogue signals into the Trigger PCB come from the Modulator. The Modulator
supply voltage and the magnetron current (only when transmitting) are measured and sent to
the Display as an aid to fault finding. The spark gap detect signal is generated by the
modulator when the spark gap arcs over, if it reaches a predetermined level the
microcontroller inhibits transmission for approximately one second and sends an error
message to the Display.

Digital Outputs
The digital outputs from the Trigger PCB are all straight forward on/off control signals to
various parts of the transceiver.

Signals to the Receiver select wide or narrow bandwidth (Wideband) and AFC or manual
tuning mode (AFC On). Narrowband is selected when the modulator is transmitting in long
pulse and briefly during pulse length changing. AFC or manual mode is selected by the radar
operator and is part of the control message sent from the Display.

Modulator signals MP and SP are used to set the pulse length as requested by the radar
operator, SP set to OV indicates short pulse operation, MP set to OV indicates medium pulse
operation and both SP and MP set to +5V indicates long pulse operation. SP and MP both
set to OV is an illegal state and will not happen in normal operation. Turndown enable is used
to reduce the heater current in the magnetron and is only set when an S-Band magnetron is
fitted and is transmitting in long pulse.

The control signals PM On/Off and PM Tx/Rx are used to switch the Performance Monitor
on and to switch it between system test mode and receiver test mode.

TU Enable is the control signal fed to the Motor Drive PCB to initiate rotation of the
antenna. When the operator selects transmit the TU Enable signal is activated to start the
antenna rotating.

Once the antenna has done one complete revolution transmission is started. When standby
is selected, transmission is immediately halted and, after one complete revolution of the
antenna, TU Enable is disabled.

Optional 1/O

There are several optional I/O signals for use with Special Options variants of the PCB; Pre-
trigger (as described in the section on triggers), External Trigger Input and Radar Inhibit. The
External Trigger input is used when the modulator needs to be triggered from an external
source rather than the Trigger PCB. Trigger signals fed to this input are prf limited to prevent
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damage to the modulator. Radar Inhibit is a method of inhibiting transmission without using
the appropriate command in the serial message. An active signal at this input will cause the
microcontroller to inhibit transmission within one trigger pulse at either of the internal prfs.

Built In Self Test (BIST)

The microcontroller performs a number of self test operations and reports the results to the
Display as part of the serial message link. Error situations that are monitored in the
transceiver are; serial message corruption, loss of Display messages, loss of Heading Marker
signal, loss of either Charge or Modulator Trigger and spark gap arcing. Error situations will in
all cases cause the microcontroller to inhibit transmission until the error has been cleared.
The other signals that are monitored and sent directly to the Display without further action
by the microcontroller are the power supply lines and magnetron current as described in the
section on analogue inputs.

Test Modes

There are two test modes for the Trigger PCB. The production test mode is used solely
during production testing of the PCB and is initiated by fitting the test link LK4. This must only
be done on the production test bed as connecting this link when incorporated into a
transceiver could lead to unpredictable and possibly dangerous operation.

The second test mode, of use to service engineers can be initiated by fitting the two links
LK5 and LKé to position 2-3. When in this mode the transceiver can be operated without
the antenna rotating, and may be removed from the turning unit, reconnected to the Display
below decks (with suitable test cables) and run as per normal operation. Fitting the links
causes the Trigger PCB to generate bearing and heading marker data internally, allowing the
transmitter to operate without the antenna rotating. A dummy load MUST be connected to
the RF output. Since the Transceiver has been removed from the Turning Unit and the Pulse
Bearing PCB outputs, the bearing and heading marker information normally required for
Trigger PCB operation is simulated on a section of test circuitry on the Trigger PCB.
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Transceiver Power Supply (S-Band)

General Information

The power supply is an AC to DC inverter that generates the supplies for the Transceiver.
The inverter is housed on a single board and is powered by an AC supply of nominal | 15V
or 230V in the frequency range 4/-64Hz.

The power unit uses a boost converter front end to provide a regulated high voltage d.c. to
a flyback converter providing the output supplies. Some of these supplies use additional
switch mode converters to provide regulated outputs.

The outputs supplied by this power supply are:-
Variable -600V, +30V, +20V, magnetron heaters (via further regulator, + 12V, -12V and
+5V) and for the X-Band Turning Unit variant, +50V for the Motor Drive pcb.

The power unit has the following features:

e -600V adjustable over the range -550V to -650V for control of magnetron current
via modulator.

e Output short circuit protection.

* Universal input from 95V to 276V without tap changing. Power factor corrected
providing a PF of better than 0.9.

Functional Description (S-Band Transceiver Power Supply)

The following functional description is based on the block diagram given at Figure |.30.

Principles of Operation

This power supply utilises a boost converter to provide approximately 390V d.c. to the main
flyback converter which drives the power transformer T2. The principles of operation are as
follows:

The incoming AC supply is filtered mainly to suppress noise emitted from the p.s.u. but also
to attenuate incoming noise. Mains is then passed to the power factor controller which
converts mains between 95V to 276V RMS to a stable high voltage d.c. (390V). The p.f.c.
takes the form of a boost regulator which forces the input current to follow the waveshape
of the input voltage as if a resistor were connected across the rectified AC supply. The p.f.c.
also aims to regulate the output voltage to a level greater than the peak supply voltage.
These factors are achieved by the control circuit (U3) which senses the input and output
voltage as well as the input current. The control circuit sends a stream of constant frequency
but varying width pulses, to the switching FET (Q1) such as to control the input current and
output voltage.
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The choke (L) current increases during the FET on period and falls during the FET off
period when the boost diode D |0 conducts. This produces a triangular current waveform at
| O0kHz superimposed on the sinusoidal current in the choke. At full load this triangular
current may be 10% of the actual peak current. The High Voltage DC (390V) is applied to
the main Current Mode power converter comprising U4, Q3, Q4 and T2.

The high voltage DC line is switched to the primary of transformer T2 by the two FETs Q3,
and Q4, These FETs are driven by the control circuitry (U4) such that they will both be
either ‘on’ or ‘off together. Flyback action takes place during the off state. A small drive
transformer T is used to provide the simultaneous but isolated drives to the two FET
switches. The cross-connected diodes D 19, D20 return excess flyback energy to the supply
lines and provide hard voltage clamping of the FETs at a value of a diode drop above and
below the supply line voltages. Switching devices with a 500V rating can be used. Energy
recovery action of D19, D20 eliminates the need for an energy recovery winding or even
snubbing components. Output current is fed back to U4 via sense resistor R4/ which
stabilised the control circuit and provides overcurrent protection under fault conditions. A
further control winding provides a voltage feedback path via D32 which is used to supply
power to U4 and regulate the voltage output.

DC Outputs

All output voltages are taken from the secondary winding of T2. A series of rectifiers,
reservoir capacitors, linear and switch mode regulators are connected to the secondary
windings of T2 to provide the following DC voltage outputs.

l. -600V | 20mA max. Modulator HT

2. +30V 20mA max Tuning Range

3. +20V I 5SmA max. Drive to IGBTs

4. 20V(approx:) 0.7A to magnetron heaters via a switch mode step
down regulator.

5 +12v |.5A Rx, trigger board modulator

6. -12V 0.6A Rx, trigger board modulator

/. +5V0 5A Rx, trigger and pulse bearing board

As the modulator requires HT voltage that can be varied over 550V to 650V to set up the
correct magnetron current, all outputs have to be further regulated to ensure stability.
Adjustment of RV sets the required modulator HT voltage and thus the required
magnetron anode current.

To produce the 600V d.c. HT, three windings on the secondary of T2 each produce 200V
and are added together at the output of the rectifier circuits. The 30V and -12V rails are fed
via three terminal linear regulators whilst the 20V is Zener stabilised. The + 12V and +5V
rails are fed via ‘simple switches’ five terminal regulators and chokes with flywheel diodes.

The flyback current mode converter formed by U4, Q3, Q4 and T2 is started by detection
of a serial data stream applied to U5 from the display at PLTH ||, 12. On detection of the

data stream the photo transistor within U5 is turned on pulling down the gate of Q2 below
its threshold voltage.
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Q2 turns off allowing the compensation pin | U4 to rise enabling output of the IC U4. In the
PSU off state Q2 is held on by current in R37 from Vcc.

In the absence of a serial data link from the display, for test purposes, LKA [-2 can be made
and the p.s.u. will output the required d.c. voltages.

The operating frequency of the PFC section is approximately |00kHz. That of the p.w.m.
flyback converter is approximately 40kHz whilst the ‘simple-switchers’ run at approximately
52kHz.

Once the mains supply is applied to the PSU board, the PFC (Power Factor Correction)
circuit starts and generates 390V. Whilst mains is applied, the PFC is active and cannot be
manually switched off. The start circuitry only controls the flyback converter and so High
Voltage DC is present on primary power components whenever mains is present on the
board. This fact should be noted when servicing the Transceiver.

5.3.3 Circuit Description (S-Band Transceiver Power Supply)
The following circuit description is based on Circuit Diagram6580 1909 at Figure |.31.

Mains Input

The AC supply enters the power supply from the external input filter via plug PLTA pins 6,
|2 live, PLTA pins 4, 10 neutral and PLTA pins |, 7 earth, to the comprehensive EMC
suppression circuitry. Although the filtering provides some rejection of mains born
interference its main task is to suppress pfc and main switcher interference generated from
within the PSU. Due to the |00kHz triangular choke current and capacitive switching
currents in the pfc power stage, common mode and differential mode interference pulses
are present either side of C16. The multi-element filter formed by common mode chokes
L2, L3. and differential mode chokes L/ and L 12 together with the adjacent capacitors C 18-
C21 effectively minimise conducted 100kHz and harmonics from being superimposed on
the incoming mains. VDRI suppresses transient voltages on the AC supply whilst RT | limits
inrush currents to the smoothing capacitors C4, C5.

Power Factor Correction Circuit (PFC)

The PFC takes the form of a continuous mode fixed frequency, average current mode boost
regulator. It produces a stable 390V DC rail from the incoming mains whilst ensuring the
input current remains sinusoidal. The drive pulses for the main switching FET Q1 are
generated by the PFC controller U3 pin 16. The ground pin | is referenced to HVRTN
which is Q| source and via the current sense resistors R20, 21 the bridge rectifier -ve
output.

The Vcc supply for U3 pin |5 is derived from:-
I. Winding pins 7, 8 on the main choke L.
2. Resistors R2, 3 and D3| from +HV DC
3. An external 17V dc PSU for test purposes.
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All the following pins refer to U3. The V sense pin | | senses the +HV DC (390V) line and
causes Q| drive pulses to adjust in width to keep the d.c. output voltage constant for load
changes. The OVP pin | | senses the +HV DC line and cuts off Q| drive if the output voltage
exceeds 390V by approximately 5%. The IAC pin 6 receives a current proportional to the
rectified AC voltage from the bridge rectifier DI. V ref pin 9 outputs a 7.5V reference
voltage. PK'lim pin 2 receives a -ve voltage from current sense resistors R20, 2| via RI.
When this is large enough to take pin 2 voltage below 0V, against the current flowing
through R4 1, QI drive is cut off.

The EN/SYNC pin 10 is permanently held in the enable state by resistor RI9 connected to
Vcc. The C set and R set pins 14 and |2 are connected to C7 and R18. These components
set the frequency of the internal oscillator to |00kHz. The SS pin |3 is for slow startup which
is not used in this application.

The Va out pin 7 in conjunction with components C 13, C8, RI4 and R13 stabilise the +HV
DC feedback control circuit in U3. The M out pin 5 receives the current sense voltage via
resistors R22 and R59. The | sense pin 4 senses the voltage on the HV RTN end of the
current sense resistors.

Inputs on pins 4, 5 and 6 are used in U3 to control Q1 drive pulse width such as to make
the average current waveform in the choke L1 follow the rectified AC output voltage from
bridge rectifier DI. The CA out pin | in conjunction with components R23, 8, Cl4 and CI5
stabilise the current sensing feedback control circuit in U3.

Overcurrent Limit Operation of PFC
There are two separate circuits to protect the power switching components.

a) A controlled and stable current limit circuit is built into the average current feedback
control loop. The current limit value is determined by resistors R20, 2 1. Increasing
the PFC load current above the maximum level will cause the pfc input current to
progressively have a flat top to the full wave rectified waveform.

b) A second current limit path is provided by the level of voltage appearing at PKLIM
pin 2 of U3. The level of this current limit point is set slightly higher than the
previous one in a) above.

Start Sequence of the PFC
(with the application of mains from the ship’s supply contactor)

Initially C4, C5 charge up to the peak value of the AC supply via D24, LI and D 1. Vcc line
capacitor C3 starts charging via R2, R3 and D3 1. When C3 voltage reaches about |6V the
pfc IC U3 starts operating and delivers pulses to Q. The +HV DC starts to increase
towards 390V whilst Vcc falls due to U3 current drain. The +HVDC line reaches 390V
before C3 voltage drops to 10.5V where U3 would switch off. With the HVDC line at 390V,
Vcc is then maintained from winding 7, 8 of LI via D14, D15, C29 and C30.
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All the time the +HVDC line is building up the current limit circuits are operating allowing
the 390V line to build up in the shortest time. As the HVDC line builds up the flyback
converter drive |C U4 Vcc rises. Upon reaching approximately 16V (pin 7 VCC) the IC
becomes active and the power output FETs are driven. The output voltage from the power
supply starts approximately 2-3 seconds from initial mains application.

Capacitors C23 and C24 serve to provide a return path for the capacitive currents resulting
from stray capacities of Q 1, D10 and D1 | thermal insulating material on the heatsink. Prior
to QI switching on, LI current is passing through D 10. When Q| switches on D10 takes a
finite time to switch off. At this time Q1 sees the full +HVDC voltage present on C4, C5.

A very high current pulse results causing significant power dissipation in Q1. With inductor L4
in circuit Q1 current is allowed to build up slowly until L4 saturates. At this time Q1 is
switched on and its drain current has risen sufficiently to reverse D10 current. D10 turns off.
This L4 circuit significantly reduces the switching losses in Q1. Diode D | and resistors R25-
R27 serve to absorb the stored energy in L4 when Q| switches off. In particular it prevents
Q1 drain voltage rising significantly above 390V.

The PFC circuit can be tested separately from the rest of the PSU by utilising the test plug
PLTT. Testing the pfc is achieved by removing LKB, fitting a variac to the AC supply and
applying a floating DC supply of 16 to 20V across Vcc and HVRTN (pins 4 and 5 of PLTT).
The floating external PSU provides power to U3. With the low voltage supply on, the variac
can be turned up whilst monitoring +HVDC. The pfc circuit should produce an output of
390V d.c. with about 4V AC input. The +HVDC line should remain stable at 390V for all IP
voltages up to 276V RMS. If it rises above 390V do not increase variac input as there is a
feedback fault. An external resistive load may also be connected to the pfc via PLTT

pins |, 5.

Main PWM Power Supply Stage

The pfc provides stable +390V d.c. for the current mode flyback converter over the full
mains input specification. In spite of the converters dual power FETs the converter is of single
ended flyback design. The high voltage DC line is switched to the primary of transformer T2
by two power FETs Q3 and Q4. These switches are driven via T | from the control IC U4.
They are both either on or off together. Drive transformer T | provides simultaneous but
isolated drive to the two FETs.

The cross coupled diodes D19, D20 return excess flyback energy to the supply line and
provide hard clamping of the two FETs at a value of only one diode drop above or below
the supply line voltages. In addition, energy recovery action of D19, 20 eliminates the need
for an energy recovery winding or even snubbing components. This reduces the waste heat
in the psu.

When both power FETs are ‘on’ the supply voltage appears across the transformer primary
and series leakage inductance. All secondary rectifiers will be reverse biased and no
secondary current flows. The primary current increases linearly and energy will be stored in
the coupled magnetic field of the transformer and also energy will be stored in the leakage
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inductance. At the end of the ‘on’ period both FETs Q3, Q4 turn off simultaneously and the
primary supply current in the FETs falls to zero. By flyback action all voltages on the
transformer reverse. Initially clamp diodes D19, D20 conduct clamping the flyback voltage to
the supply line. All output rectifiers become forward biased and secondary current flows.
When the secondary current has built up (to nxlp) and the energy stored in the primary
leakage inductance has been transferred back to the supply line the energy recovery clamps
D19, D20 cease conduction and the primary voltage falls back to the reflected secondary
voltage. Thus all surplus stored energy is recovered to the supply line and dissipation is
minimised.

On application of HYDC (390V) when the mains input is first connected C55 charges up via
R48. When C55 attains |6V the under voltage lockout within U4 is released and V ref is
enabled and outputs 5V. Output pin 6 delivers |5V pulses to the primary of T1 and Q3, Q4
receiver in phase drive pulses which in turn causes primary current to build up. Primary
current is sensed across R4/ and fed back to pin 3 U4 for feedback stability and overcurrent
detection. Voltage feedback is generated from windings 10, 50 from T2 via resistor network
formed by R31, R32, R33 and RV into pin 2 U4. frequency compensation for the error
amps within U4 is accomplished by network formed by C53, R30. In addition to providing
voltage feedback the feedback winding (10, 50) supplies power to U4 via D32 and C55 once
the psu has started operating and supplying output power. The feedback voltage as applied
to pin 2 U4 is adjustable via RV which sets the raw output voltage levels of all secondary
windings.

Overcurrent trip operation occurs should the primary current exceed 4.5A approximately.
Once | sense pin 3 (U4) exceeds |V then the gate drive output ceases and the feedback
voltage falls. Once the feedback voltage on pin 7 (U4) falls to less than [0V the V ref shuts
down and C55 discharges. The only charge path for C55 now is R48 and after
approximately |-2 seconds C55 exceeds |6V and output pulses are initiated and the PSU
operates.

Should a permanent short circuit be applied to one of the power output lines the psu will
‘hiccup’ continuously with an approximately 3 sec off time. Thus the mean power dissipated
within the psu under fault conditions should be low. Gate drive is clamped by D21, 22, |7
and 18 so as not to exceed the FET gate voltage specification. R49, 50 serve, together with
the FET gate capacitance, to slow the switching edges of the power drain waveform thus
minimising conducted and radiated interference without causing excessive power dissipation
within the FETs.

To switch the flyback converter on the opto-coupler detects the presence of a serial data
stream from the display at PLTH | |, 12. On detection of the data stream the photo
transistor within U5 is turned on pulling down the gate of Q2 below its threshold voltage.
Q2 turns off allowing the compensation pin | U4 to rise enabling output of the IC U4. In the
PSU off state Q2 is held on by current in R37 from Vcc. For test purposes the psu can be
turned on in the absence of a serial data stream by linking -2 on LKA.
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T2 Secondary Circuits

Modulator -600

The three isolated windings of T2 (1-20, 2-19, 3-18) are individual 200V windings each
having a rectifier and reservoir capacitor. The supplies are connected in series to give the
required -600V supply for the modulator.

Receiver Tuning Supply +30V
Rectifier D9 and capacitor C4 | provide d.c. input to the three terminal linear regulator U |
which produces a fixed 30V output. L5 and C10 provide additional noise filtering.

Modulator IGBT Drive Supply +20V
Zener stabilisation formed by D2 and R15 converts +30V input to a stable 20V supply using
L6 and C39 as additional noise filters.

Magnetron Heater Supply
D28 together with C31, 32 provide approximately 20V d.c. for the magnetron heater switch
mode regulator on the modulator pcb.

Rx/Trigger Board +12V

With approximately 20V input from D28, C3 1, and C32 the five terminal ‘'simple switcher’
U6 output is set to + 12V by R52, R53 and R54. The switcher operates at approximately
50kHz using L8 as the step down regulator inductor and D3 as the flywheel diode. Whilst
the power device within Ué is off energy is transferred to the load via L8 and D3.

Rx/Trigger Board -12V
D12, C33 provides approximately 20V d.c. into the three terminal linear regulator U2. R16,

R17 set the output of U2 to - 2V.

Rx/Trigger Board +5V

D29, C44 provide approximately |5V d.c. to the input of U/ a 5 terminal ‘simple switcher’
power |C. R55, R56 sets the output of U7 to 5V. L9 supplies power to the load, during the
off period of U/, via D7. This simple switcher operates at approximately 50kHz.

All output linear regulators are protected against input short circuits by reverse diodes
connected from output to input (D8, D6). Both linear regulators and simple switchers are
current limited for short circuit protection.
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5.4.3

S-Band Scanner Units and Transceivers

Modulator PCB (S-Band)

Functional Description

The principal function of the Modulator PCB is to generate an 8kV, 8A negative pulse to
drive the cathode of the magnetron. An SCR is used to resonantly charge a Pulse Forming
Network (PFN) to - 1200V from the -600V Modulator HT supply. The charging cycle is
initiated by the Charge Trigger. The number of sections of the PFN is selectable by the
relays controlled by the Pulse Length Control Lines. The number of sections of the PFN
used defines the length of the output pulse.

At a defined time after the PFN is fully charged it is discharged by three series connected
Insulated Gate Bipolar Transistors through a pulse transformer. The discharge is initiated by
the Modulator Trigger. The Pulse Transformer, which has step up ratio of 12:1, transforms
the resulting pulse to 8kV. The back edges of the medium and short pulses are speeded up
by a saturable reactor connected across the primary of the pulse transformer.

Other functions include regulating the magnetron heater supply, monitoring a spark gap to
ensure correct operation of the magnetron, and generation of a timing reference for the
Radar Trigger.

Inputs to the Modulator PCB
-600V Modulator HT Supply
+20V Modulator Trigger Supply
+ 16V - +27V Magnetron Heater Bulk Supply

+12V

-2V

Short Pulse Control Line when OV selects short pulse.

Medium Pulse Control Line when 0V selects medium pulse.

Charge Trigger initiates charging of Pulse Forming Network.
Typically |Amp current pulse.

Modulator Trigger initiates discharge of Pulse Forming Network.
Typically 4us, 3.5V positive pulse.

Turn Down Enable dc voltage controls the magnetron heater voltage.
OV on long pulse, 3.5V Standby Medium and Short
Pulse

Outputs from the Modulator PCB

Primary sample positive pulse sample from pulse transformer used
to initiate Radar Trigger. Typically 40V amplitude.
Magnetron current sample a dc voltage proportional to the magnetron current

derived from the secondary of the pulse
transformer. Typically +2.5V (on long pulse).
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TX Active a signal that is normally OV that rises to >2.5V if the spark gap
operates continuously for 2 seconds. This signal is used by the
Trigger PCB to indicate a transmitter fault to the display.

HT Sense sample of Modulator HT Supply fed to Trigger PCB for inclusion
in BITE message sent to display.
TX Define Link settings used to define modulator type to Trigger PCB. OV

or 3.5V dependant on link settings.

5.4.4 Circuit Description (S-Band Modulator PCB)

1-64

The following circuit description is based on Circuit Diagram 65830912 given at Figure 1.32.

Magnetron Heater Supply
The magnetron heaters are derived from the Magnetron Heater Supply at PLVD | and
PLVD2. This supply may vary between 16V and 27/V.

The Modulator PCB is configured for the intended magnetron by the setting of link LK1 fitted
on the PCB. Refer to Figure 6.18 ‘Link Settings - Modulator PCB’ in Chapter 6.

WARNING - On no account should the heater voltage be measured whilst the
Transceiver is transmitting.

In a 30KW S-Band system, the magnetron requires a heater voltage (measured between
TSJI and TSJ2) of 6.1V on Standby, Short Pulse, and Medium Pulse. On Long Pulse, this may
be turned down to 5.1V depending on the type of magnetron fitted.

The Mag Heater Supply is connected to the input of the switching regulator Ul. Ul is
configured as a buck regulator running at a constant frequency of approximately 52kHz.
During the time that the regulator is switched on, power is supplied to the load from the
Mag Heater Supply via L106. When the regulator switches off, energy stored in L106 is
transferred to the load via commutation diode D1 12. CI 12 provides output smoothing. The
output voltage is sampled by the feedback network R132, R133, R145, R136, and Q102.
The sample voltage is fed back to pin 4 of Ul where it is compared with an internal voltage
reference. If the sample voltage fed back is greater than the internal reference voltage the
time that the regulator is switched on for is reduced until the sampled voltage equals the
reference voltage. Similarly if the sample voltage is less than the internal reference voltage the
time that the regulator is switched on for is increased until the two voltages are equal. In this
way a constant output voltage can be set by selecting values in the feedback network.

When long pulse is selected, the Turn Down Enable signal at the gate of Q102 is OV biassing
Q102 off. In this condition R136 is connected in series with the feedback network, increasing
the voltage at U| pin 4. The regulator ‘on’ time is therefore reduced and the output voltage
is reduced to the level required for 5.0V magnetron heaters.

When Standby, Short Pulse, or Medium Pulse is selected the Turn Down Enable signal at the
gate of Q102 is set by the Trigger PCB to 3.5V turning Q102 on. When Q102 is turned on,
R136 is short circuited and the voltage at pin 4 of U1 is reduced.
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The regulator ‘on’ time is therefore increased and the output voltage is increased to the level
required to set the magnetron heaters to 6.3V. The inductor L103 and capacitor CI |5
isolate the regulator from the high voltage pulse that appears at the bias winding of T107.
The voltage at the output of the regulator measured at TP106 is typically |.5V greater than
the 6.3V or 5.0V to allow for the voltage drop across L 103 and the secondary of the Pulse
Transformer.

Charging the PFN

With -600V supplied from the Power Supply PCB via L101, the PFN charging is initiated by
the positive edge of the Charge Trigger signal on PLVCS8. This trigger signal passes via the
isolating transformer T101 to the gate of input SCR Q101. The positive pulse turns the SCR
on to start the resonant charge. Because L101 and the capacity of the PFN form a resonant
circuit, the input current to the PFN is sinusoidal in character and the line charges to about
|.8 times the Modulator HT supply voltage.

The PFN charges through Q 101, the isolating diode D101, and the delay reactor L105. The
charge current reaches a peak and decays to zero, and at this point D101 becomes reverse
biassed and Q101 turns off. This occurs when the voltage on the PFN is at its maximum
value. R106, R107, and R108 provide a discharge path for any voltage on the anode of
QI0I.RI126, R129, R130, and RI3 | form a potential divider across the Modulator HT
Supply to feed a sample voltage to the Trigger PCB for incorporation into the BITE message
sent to the display.

Discharging the PFN

The modulator is triggered by the Modulator Trigger pulse from the Trigger PCB. This
positive pulse of typically +3.5V amplitude is amplified to 20V by U3, . The output of U3 is
fed to the primary of the isolating transformer T 105. The transformer has three identical
secondary outputs, each of which drives one of the gates of the series connected IGBT's
Q103, Q104, and Q105. The transformer turns ratio is |:1 so each gate emitter of the
IGBT's is driven by a 20V positive pulse.

By clamping any signals fed back from the transformer to a safe level, DI I | and D110
protect the output of U3. RI21, R122, and R123 control the peak current spike into the
capacity of each gate to ensure the IGBT's turn on together. Initially the delay reactor L105 is
high impedance and momentarily delays the discharge of the PFN until the IGBT's are fully
turned on. This ensures that high current does not flow through the IGBT's until the voltage
across them has fallen to a low level. Approximately 250nS after the trigger pulse the delay
reactor saturates, and the PFN is discharged through the primary of the Pulse Transformer
T107. The resulting 650V primary pulse is transformed up to 8kV to drive the magnetron.

D107 in the charging circuit clamps any positive spike fed back through the capacity of D101
to protect Q101. R125, R126, R127, VDRI, VDR2, and VDR3 ensure that the voltage is
shared equally across each IGBT.
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Defining the Pulse Length

The PFN defines the transmitted pulse shape. It is only when long pulse is selected that all
the energy stored in the PFN is transferred to the magnetron. On medium and short pulse
the transmitted pulse length is controlled in two places, using RL| and RL2.

a) The PFN
The relays are used to select the number of sections of the PFN that are used for
a given pulse length. The more sections used, the longer the pulse.

b) The Tailbiter.
On short and medium pulse the PFN is used to define the start of the pulse but the
width of the pulse is determined by a saturable reactor L 104 (tailbiter) connected
directly across the primary of the pulse transformer. The number of turns on L 104
is varied to suit the pulse length required. The number of turns is selected by RL |
and RL2 dependant on the pulse length selected.

The tailbiter acts by changing from a high impedance to a low impedance to short
circuit the primary of T107, terminating the drive pulse to the magnetron. The time
that L104 remains in the high impedance state is dependant on the number of turns
and the voltage impressed across it. Any charge remaining in the PFN when L 104
changes state, is dumped into the circuit consisting of D102 and RI | 5. The PFN is
then in a fully discharged state ready for the next charging cycle.

Relay PFN Capacitors in L104 Tailbiter
Energised Circuit Winding Used
Long None Al None
Medium | RL2 C105, C107, Cl108 C109 I -3
Short RLI Cl105, Cl107 2-3

Relay 1 and Relay 2 Operation

Pulse Transformer

The purpose of the Pulse Transformer T 107 is to match the impedance of the PFN to the
impedance of the magnetron. In doing this, it also steps up the voltage pulse to the correct
level to drive the magnetron. The output of the PFN is directly connected to the primary of
the Pulse Transformer, and the secondary is connected directly to the magnetron cathode.
A bifilar wound secondary is used to allow the heater supply to be connected to the
magnetron. An additional secondary winding carrying the heater current is used to bias the
core of the transformer magnetically, so that the number of secondary turns required to
support the long pulse voltage pulse can be kept to minimum.

R137 and current transformer T 108 in series with the primary of T107 provide a 40V
positive pulse ( Mag Sample) to the Trigger PCB as a timing reference for the Radar Trigger,
and AFC Trigger.
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RI19, D104, Cl18, RI'8, and current transformer T 106 in series with the Pulse
Transformer secondary provide a rectified output (Mag Current Sense) proportional to the
magnetron current. This voltage is passed to the Trigger PCB where it is incorporated into
the BITE message sent to the display.

Zener diode D127/ restricts the maximum output voltage below the level that would damage
the circuit on the trigger PCB. The voltage can be monitored at TP 100, and is used to set
the magnetron current in service.

The EHT PCB

The two leads from the bifilar secondary of the Pulse Transformer are routed through the
EHT PCB. D106, DI13, and R120 clamp any positive overswing at the end of the
magnetron pulse and absorb any surplus energy from the secondary of the Pulse
Transformer. The spark gap (Gap |) operates at approximately |2kV and provides
protection for the Pulse Transformer if the magnetron mistriggers, or if the magnetron
heaters become disconnected.

Spark Gap Detection Circuit

The earth return for the Spark Gap is routed through current transformer T104. When the
Spark Gap operates the current through T 104 generates a positive pulse across RI138. This
pulse is used to trigger monostable U4A. D124 and D125 clamp the input voltage to the
monostable to a safe level. The resulting positive pulse at the “Q” of U4A charges capacitor
C125 positively. The voltage at C125 +ve rises from its normal value of OV towards + | 2V.
This voltage is sampled by the Trigger PCB, and when the voltage rises to +2.5V the
Transceiver is switched to standby and an error message is sent to the display.

On long pulse the spark gap has to be triggered for approximately two seconds for the
voltage on C125 +ve to reach 2.5V. R143 provides a discharge path for C125, which
discharges between monostable pulses such that the voltage on C125 returns to its normal
level in approximately four seconds if there is no spark gap activity.

R139 and zener diode D 122 provide a 3V bias for the electrolytic capacitor. Zener diode
D126 together with D 122 restrict the maximum voltage at C125 +ve to 4.5V. R147, R148
and D120 ensure that the voltage at C 125 +ve is always positive. These limits are required
to protect the circuitry on the Trigger PCB. Low leakage diode D21 prevents C125
discharging through the output of U4A.

5.5 Input Board (S-Band)

The following circuit diagram is also included.

Circuit Diagram 65830904 - S-Band Input Board - Figure 1.33

BridgeMaster E Radar
65800011 1-67



Chapter 1
S-Band Scanner Units and Transceivers

Intentionally Blank

BridgeMaster E Radar
1-68 65800011



S-Band Scanner Units and Transceivers

Chapter 1

TPI01

I

cHaRGE TRIGGER s
o108 1
)
o P 4 RLE j_
1 | iz
: 2 1o0m
cio1 o1 o
1in R101 TRIGGER 2:1
a2 ;W*fk e
B : I
B R102 0109 A R c133
— 10 . 4 1 | 1o0m
MODULATOR HT o
b~y
v
0
Rize L——
680K Q101 =z D101 L1085 L102 PFN COIL
FOB1ONH EVTQ — 2 at 3 at at 2 5t
K ArAA .
Rizo I Va1
G0k VAGNETRON
b107
R106 = ovass
= ax 100¢
R130 220m
G0k v
Ri07 on
HT sense 100k
Rist o109 cios s cios
Tk s
R108 " e T o0 Tion
100k Qu03 A
Rizs
o = s VoR
J& TP11L TPRS IRGPCSOF ooz e
s DSALT-16A palb
20V PF - 1pPF D115 104 1 c " 7
# BAT8S Q NO
cizo cit b111 s Rizz Rize vor2
220u 1000 o e BATES S _ B 330K RL1D
o o s cizt es o TRoPcsoF o e
oute 1 1 i _ _es 4 P
u WE S rpwe D116 no &
R124 a70n MOD TRIG T105A ros Qo5 RS
MOD TRIG oo 4 e = aR3 EHTPCEASSY
oo 15 P10z 2 o3 2 sow [ ess01616
1K GND 12 BF WS R127 VDR3 - [ [
oo 12 oo = *©
D eates o cus
ke [
ov o | 100n |
w2
—— e e — — —
| =3
D106 |
| Srcszze |
mall | |
HllE |
RLB T107 |
- \ | [
| SRK-1228 |
| I | oo
| | 12y
2 | | o L am
100m
| | 82K
\ ‘ | uss
i o
0 ‘ ‘ U4A
| | cize 45388 o121
n
e ! | w© o B
Tz o106 ,
Lios Loz Rig7 I e IhADS0
R0 a7 I
MAG HEATER SUPPLY
10
Ri2 | R :
™
p Loz
R120 , 15 ot
TALBITER Rz .
T104 v
cws | cize Ri3s T106
oo 2L, 100m (ST I vs3
= = o112 P cus om o
805Q040 2000 )
Q102
v
2yN2106A o
Riss s Rie7
TURNDOWN EnBLE 126 Rz
it
® Ri34 TP107 TP100
100 o120
cizs Lkt FrTTED 23 D10 SPAK GAP SENSE
.00 [N MAG,CURRENT SEYSE g
71 JPADSO
N914 R118 p127 £, cis R143
Riss = o 330K
c116 m BZX79-
o &0
re 1o = o
o ov ov
08
#1 @ ASSY 65830801 D122
w2x7s
ML e PcDETAL 7654064 o oy T G savPLE o126 =20
MAG HEATER sUPPLY 0 TURNDOWN ENABLE o
MAG HEATER SUPPLY 2 MP* Lk2 Vs R139
H =5 TxoEFINE " oy
o H SPARK GAP SENSE L wewiRe Liken 7
207 : VAG CURRENT SENSE
o H VAG SAIPL poes
12v H CHARGE TRIGGER
SPARE ! i
TXOEFINED
HT SERSE o
TOEFINE
v
w3
v TXoEFINE 2 N
1| wanorrimTeD
PLVB. il 3
MODULATOR HT = File Ref: 65830912
Issue 4. Dated 12.11.98
om
ov

BridgeMaster E Radar
65800011

Figure 1.32 Circuit Diagram 65830912 - S-Band Modulator Board (30kW)
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6 Replacement Spares

Refer to Chapter 6 for a full list of replacement spares.

7 Wiring Diagrams
Refer to Ship's Manual 658000 10B Chapter 3 for complete system installation diagrams.
The wiring diagrams Included in this section are as follows:

Figure 1.34  S-Band Turning Unit Schematic
Figure 1.35 S-Band Bulkhead Transceiver Schematic.
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Figure 1-34 S-Band Turning Unit Schematic
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General Description

There are two basic types of X-Band Scanner Unit:

* with an integral transceiver module
* without an integral transceiver

Each type can have a number of variants dependent on motor supply and the options that
are fitted.

The Scanner Unit comprises an Antenna, an antenna support casting, and a Turning Unit.

Included in the Turning Unit is a motor and gearbox, a Bearing and Heading Marker pcb, an
Input pcb, and optionally a Performance Monitor and integral transceiver module.

The Transceiver Unit comprises, a base casting , a cover, a transceiver module, and an Input
pcb.

Communication between the Transceiver and the Display is by means of a serial data link.
Where a separate Transceiver Unit is used, an RF feeder ( waveguide ) is used to transfer

the microwave energy between the Transceiver Unit and the Turning Unit.

The Scanner Unit and the Transceiver Unit are compatible with BridgeMaster |1 display units
if a Display Compatibility Unit is used.

See Figures 2.1 to 2.4.
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1.1

Physical Arrangements

The Turning Unit is constructed from upper and lower aluminium castings. The upper
casting is hinged at one end to the lower casting for service and installation. The motor,
gearbox and drive assembly are bolted to the upper casting. The transceiver module, when
fitted, is bolted to the upper casting and can be removed as a unit for below decks servicing.

The terminal strips for the interconnecting cables to other units are under a screening cover
on the base of the lower casting. The Performance monitor is housed beneath the upper
casting and has a microwave transparent cover protecting it, fitted on the top surface of the
upper casting

Four M10 x 45 bolts are used to attach the Scanner Unit to the radar platform or
wheelhouse roof. The Antenna is attached to the Turning Unit by the Antenna Support
Casting and this directly transfers the microwave signals between the Turning Unit and the
Antenna.

Interconnections between the Scanner unit and other units in the system are made using
screened cables, with the exception of the Bulkhead system, where the microwave signals
are carried between the Turning Unit and the Transceiver via a waveguide.

All the cables that enter the Scanner Unit do so via waterproof cable glands that incorporate
an EMC gasket that makes contact with the cable braid.

The separate Transceiver is designed to be bulkhead mounted and is attached using four M8
bolts, studs or screws (coachbolts).
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1.2

1.2.1

X-Band Scanner Units and Transceivers

Transceiver Module Overview (X-Band)

The transceiver module can be fitted in the Turning Unit, or mounted on a chassis for below
decks bulkhead mounting as a separate unit. The module incorporates the Modulator pcb, a
Power Supply pcb, Trigger pcb, the Receiver, and the microwave components.

Communication between the Transceiver Unit and the Display Unit is by means of two
serial data links, one from the Transceiver to the Display Unit, and one from the Display Unit
to the Transceiver.

This information is transmitted using a special data cable that incorporates four twisted pairs.
Two pairs are used for data transmission, one pair is used for trigger, and the other pair is
spare.

The data passed from the Transceiver to the Display includes:

* Heading Marker

* Incremental Bearing

* Transceiver Status

* Error Messages

* Built In Test Equipment (BITE) data
* Tuning Indicator

¢ Azimuth Data

The data transmitted from the Display to the Transceiver includes:

* Standby/Transmit

* Pulse Length

* Tuning

e AFC/Manual

* Sector Blanking

* Performance Monitor Control, and Installation Settings.

Power Supply

The power supply operates from the ship’'s AC mains, and provides all of the power
requirements for the electronic modules within the Turning Unit and Transceiver. The AC
mains is always present at the power supply even when the radar is switched off at the
display.

The presence of active lines in the serial data link when the display is switched on is detected
by the power supply, which then becomes active.

The power supply includes a Power Factor Correction circuit, and a number of switching
regulators to generate the necessary voltage supplies. Overcurrent detection circuits protect
the power supply against overloads on its outputs.

BridgeMaster E Radar

65800011

2-3



Chapter 2

X-Band Scanner Units and Transceivers

1.2.2

1.2.3

1.2.4

1.2.5

2-4

Trigger PCB

The Trigger PCB processes the serial data from the Display Unit, and generates the required
control signals for the Transceiver. It monitors functions within the Transceiver, the Heading
Marker, and encodes the information for transmission to the Display Unit. The data is
transmitted each time a bearing pulse is received from the Turning Unit. The various timing
signals required by the transceiver including the pulse repetition frequency (prf), are
generated by the trigger pcb.

Modulator PCB

The modulator pcb generates the high voltage negative pulses required to drive the
magnetron. The modulator pulse widths and timing signals are controlled from the trigger
pcb. A spark gap on the modulator is fired if the magnetron fails to operate. Continual
operation of the spark gap is detected and signal is fed back to the trigger pcb. When the
trigger pcb detects this signal it switches the radar to standby, and generates an error signal to
be transmitted to the Display Unit via the serial data link. The error signal causes the Display
Unit to switch to standby and generate an error alarm. The modulator is a line type
modulator. The transmitter pulse lengths are determined by the pulse forming network.

Microwave Circuit

The transceiver employs a conventional three port circulator to direct the path of the
microwave energy to and from the antenna. A magnetron coupled to the circulator provides
the RF energy to be transmitted. A solid state limiter coupled to the circulator protects the
receiver from high powered microwave signals from the magnetron, or adjacent radars. A
signal from the trigger pcb is used to enable swept attenuation to be applied to the solid state
limiter to reduce the system sensitivity at short ranges.

Receiver

The receiver consists of a low noise amplifier, a mixer, a linear preamplifier, a logarithmic
amplifier, and a video amplifier. The 60MHz output of the mixer is amplified by the linear
preamplifier followed by a logarithmic amplifier, the output of which is detected, the resulting
video signal is then further amplified before transmission to the Display Compatibility Unit, or
Display.

The receiver also incorporates an AFC system. Once the receiver has been tuned, the AFC
system ensures that the receiver remains on tune during variations in tuning due to thermal
drift of the mixer and magnetron etc.

The operator can select between manual tuning and automatic tuning. A signal from the
trigger pcb is used to select the mode of operation. A signal from the AFC circuit is fed to the
trigger circuit to indicate the state of tune of the receiver. This signal is at its minimum value
when the receiver is correctly tuned.
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1.3 Turning Unit Overview (X-Band)

1.3.1 Drive System
The scanner motor is a 3-phase electronically commutated DC motor. The motor
commutation drive signals are provided by the Motor Drive pcb which has the capability of
prividing High and Low speed operation by link selection. The Motor Drive pcb is supplied
with +50VDC from the Transceiver power supply (in both Aloft and Bulkhead fits ).

The motor drives an integral 32:1 reduction gearbox. The output of the gearbox drives a
pulley system with a single toothed belt having a reduction ratio of 3:1. The final pulley is
attached to the Antenna torque tube assembly. The overall reduction between the motor
and Antenna is approximately 96:1.

When standby is selected, rotation of the Antenna is inhibited. Unless in test mode,
transmission from the radar is inhibited if the Antenna is not rotating. An isolating switch is
provided to inhibit rotation for servicing on the Turning Unit.

1.3.2 Motor Drive Board (Incorporating the Dynamic Brake facility)
The Motor Drive PCB generates the supply and control signals for the 3-phase electronically
commutated DC motor that turns the Scanner Unit. The Motor Drive PCB has the capability
of providing High and Low speed operation by link selection on the PCB.

The Motor Drive PCB is supplied with +50VDC and + |2V from the Transceiver power
supply (in both Aloft and Bulkhead fits ).

Pulling control line “TU Enable’” below 1.5 volts starts a slow build up of speed up to the
maximum set by the speed selection link. The 6 output FET switches which perform the
commutation, are protected by a current sensing and limiting circuit, in the event of overload
or stall.

Signals from the Hall Sensors in the motor are used to control the commutation sequence,
and are also used to provide a degree of speed compensation in high wind load conditions.
An additional feature of the PCB is a Dynamic Brake which limits the ‘windmilling’ speed of
the Antenna when the radar is turned-off, or in Standby mode. This circuit is passive and will
operate with no supply voltage.

1.3.3 Pulse Bearing & Heading Marker System
A disc with 28 teeth is attached to the Antenna torque tube and combined with an opto-
coupler generates |28 pulses per rotation of the Antenna.

A second opto-coupler together with a flag on the toothed disc generates a Heading Marker
approximately 10° before the Antenna is pointing dead ahead. Correct alignment of the

Heading Marker is set at installation by electronic adjustment within the Display Unit.

Both opto-couplers are on the Pulse Bearing PCB. The Pulse Bearing PCB multiplies the 128

BridgeMaster E Radar
65800011 2-5
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X-Band Scanner Units and Transceivers

1.3.4

2-6

bearing pulses by 32 to generate 4096 pulses per Antenna revolution. The 4096 azimuth
pulses and the heading marker are routed through the Input PCB to the Trigger PCB where
they are incorporated into the serial data to be transmitted to the Display Unit.

A jumper link LK1 is fitted to the Pulse Bearing PCB to select High or Low speed operation.
The link should be set between pins | & 2 for Low Speed operation ( Factory Default ). For
High Speed operation, pins 2 & 3 should be used. Note that if no link is fitted, the default is

High Speed operation.

Where it is not possible to adjust the Heading marker alignment at the display, optional extra
circuitry can be fitted to the Input pcb to allow the alignment to be made electronically within
the Turning Unit. When this option is fitted an additional (isolated ) Heading Marker output
is provided. As an option for special applications a size | | synchro can be fitted as an
alternative source of bearing information.

Interconnections

The terminations for interconnections for the Transceiver and the Turning Unit are under a
cover on the inside of the lower casting of the Turning Unit. The AC power from the
isolating switch is terminated at a terminal block within the filter box on the inside of the
lower casting of the Turning Unit. All other connections are made to plugs or removable
terminal strips on the input pcb.

BridgeMaster E Radar
65800011
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X-Band Scanner Units and Transceivers

Unit Configurations

General Information

The X-Band scanner unit and transceiver form only part of a complete BridgeMaster E Series
radar, and cannot be operated in isolation.For details of complete system installations refer to
the BridgeMaster E, Ship’s Manual 658000 10B.

X-Band top units are supplied with either, an integral transceiver unit (which is mounted as

part of the turning unit), or with a separate transceiver which is suitable for bulkhead
mounting.

Unit Type Numbers

A BridgeMaster E, X-Band top units are configured from the following unit types:

. Antenna Unit
. Turning Unit (with or without Integral Transceiver)
. Bulkhead Transceiver Unit

Antenna Unit

The Antenna Unit type number consists of a five figure number followed by a single letter
suffix. The first three digits and the suffix are fixed (656xxA), and digits four and five identify
antenna type as follows:

Fixed as 656 Fixed as A

Antenna Type

Label | Antenna Type

Label Antenna Type

04 4 FT (X-Band)
06 6 FT (X-Band)
08 8 FT (X-Band)

BridgeMaster E Radar

65800011
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2.2.2 Antenna Turning Unit

The Antenna Turning Unit type numbers are as follows:

Radar Identifier H Label 1\ \ Label 5\ Bearing Transmission PM Option

Turning Unit Type H Label 2‘ ‘ Label 4‘ Mains Input - AC or DC

| Transceiver Location | Label 3|

Label | BridgeMaster E Identifier (fixed as 658)

Label 2 Turning Unit Type

Label Turning Unit Type

X-Band without Transceiver
10 X-Band with 10 kW Transceiver
25 X-Band with 25 kW Transceiver

X-Band Turning Units are supplied set to ‘Standard Speed’. Speed changes are effected by
link changes within the unit.

Label 3 Transceiver Location

Label Transceiver Mounting

Bulkhead
Masthead
Cc Bulkhead with additional facilities
N Masthead with additional facilities

=

Label 4 Mains Input - AC or DC

Label Phases ‘ Voltages Frequency ‘ Speed ‘ Band*
A | | 10/240 50/60 S/H X
D DC 24 - 32 0 S X

*For X-Band Turning Units the motor is powered from the transceiver. This supply matches
the Processor Electronics Unit supply.

BridgeMaster E Radar
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Label 5 Bearing Transmission PM Option

Label Performance Monitor‘ Synchro

X-Band Scanner Units and Transceivers

P No No
R Yes No
S No Yes
T Yes Yes

Bulkhead Transceiver Unit

The Bulkhead Transceiver Unit type numbers are as follows:

|Radar Identifier | Label 1|

‘ Facilities ‘ Label 3‘

‘Transceiver Type ‘ Label 2‘

Label |

Label 2 Transceiver Type

Label Transceiver Type

10

10 kW X-Band

25

25 kW X-Band

Label 3 Facilities

Label Facilities

A

Standard

With additional facilities

BridgeMaster E Radar
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X-Band Scanner Units and Transceivers

3 Installation and Commissioning

3.1 General information

The Scanner Unit comprises the following main elements, each of which is supplied in its
own packing, together with relevant Installation Drawings:

Turning Unit with/without Masthead Transceiver ( 10 or 25kW)
Despatch Kit 65801660
(Installation Drawing 65801050 )

Transceiver Unit  Bulkhead Transceiver only ( 10 or 25kW)
Despatch Kit 65825660
(Installation Drawing 65825050 )

Note that a Bulkhead system would be supplied with both Despatch Kits.

Antenna 4ft, 6ft or 8ft
Despatch Kit is supplied in Antenna carton.
(Installation Drawing 65601275 )

Installation of the Scanner Unit entails carrying out the following operations, preferably in the
sequence outlined below:

|. Preparation of the site.

2. Bolting the Turning Unit to the mounting platform (ship’s structure) as
detailed in Installation Drawing 65801050 supplied with the Turning Unit.

3. Bolting the Antenna to the Support Casting as detailed in Installation Drawing
65601275 supplied with the Antenna.

4. Laying in and installing the cables for the Turning Unit in accordance with the
appropriate Cabling Schedules (Including X-Band co-axial feeder or
waveguide in Bulkhead systems).

5. Ensuring that in the Turning Unit, the Motor Drive Board and the Pulse
Bearing Board are correctly set for the required High or Low Speed
operation set via their relevant jumper links.

Figures 2.1 to 2.4 also show installation details which are intended to duplicate those
provided with the equipment. However, as it is possible that changes may occur to the
details which may not be reflected in this manual, the installation drawings supplied with the
equipment take precedence in the event of differences arising.

BridgeMaster E Radar
2-10 65800011
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Chapter 2
X-Band Scanner Units and Transceivers

3.2 Turning Unit

CAUTION The Tuming Unit should only be lifted using the four fixing holes at the base of
the unit. The wejght and spread of the Antenna can cause a free-standing Turning Unit to
topple over. The Turning Unit should therefore be bolted down onto its mounting platform
before attaching the Antenna and Support Casting to the Turning Unit. When working on
the Turning Unit with the top casting raised, always ensure that the locking bolt on the stay is
in the locked position. DO NOT Jift the Scanner Unit by the Antenna, this is dangerous and
will seriously damage the Antenna.

Note -The Turming Unit is bolted to the mounting platform with Neoprene isolating pads

(4 off - 65601251) between the Turning Unit casting and the mounting platform, to prevent
Galvanic corrosion. Additional washers or pads, may be added for the purpose of levelling
the mounting so that the Turning Unit casting is not subject to twist when the bolts are
tightened. M0 washers may be used as shims, or purpose made parts produced locally may
be used.

CUT-AWAY VIEW
OF TURNING UNIT 7

M10 x 45 BOLT

ISOLATING PAD

N T

|
MOUNTING PLATFORM

/@V\ M10 PLAIN WASHER

(2 OFF)
M10 PREVAILING TORQUE NUT FILE REF. XTU_NNTG.£CW

Figure 2.5 - Fixing the Turning Unit to the Mounting Platform
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3.2.1 Support Casting

The Support Casting is factory fitted to the Turning Unit and requires no further assembly
during installation.

3.2.2 Performance Monitor

The Performance Monitor comprises the Performance Monitor module, and an associated
control cable. The equipment is normally factory fitted.

3.3 Antenna

The Antenna is fitted to the Support Casting using the parts listed below which are supplied
with the antenna. Note that the holes in the support casting are assymetrically placed to
prevent the antenna being fitted backwards. The support casting has the letters ‘FRONT’
visible from above to aid initial antenna location.

4 off - M8 Stainless Steel Plain Nut 4411544
4 off - Washer with locking tab 65602116

Figure 2.6 shows how these are fitted.
Ensure that all threads and bushes are coated with Densopaste.

Note - The lock tab ends must be bent as shown to prevent rotation of the nuts.

ANTENNA - SECTION /\/\/7

ANTENNA SUPPORT
CASTING - SECTION

L | | T ]

| oLy /

LOCKING WASHER LOCKING WASHER
BEFORE TIGHTENING AFTER TIGHTENING
WITH TABS BENT UP

FILE REF: X-ANTFIX.ECW

Figure 2.6 - Fixing the Antenna to the Support Casting

BridgeMaster E Radar
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3.3.1

X-Band Scanner Units and Transceivers

Scanner Speed Settings

Two scanner speed settings, *LOW' and “"HIGH', are available, depending on the following
settings of the Motor Drive Board and the Pulse Bearing PCB Assembly.

Motor Drive Board

The position of the link LK1 fitted to the Motor Drive Board 6580181 1.

The link is set during installation and commissioning, and requires no tools to change.
The factory default setting is LOW' speed ( 28 RPM nominal ).

Note that with no jumper fitted, the rotational speed defaults to HIGH speed.

Under no circumstances should the link position be moved whilst the motor is running.

With the jumper in the position marked ‘LO’ (pins | & 2 - left hand pair ), the nominal
scanner speed is 28 RPM.

With the jumper in the position marked ‘HI" (pins 2 & 3 - right hand pair), the nominal
scanner speed is 45 RPM.
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Figure 2.7 - Motor Drive Board 6580181 | - Showing Link Position
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X-Band Scanner Units and Transceivers

Pulse Bearing PCB Assembly
The position of the link LK1 fitted to the Pulse Bearing PCB Assembly 6580 1805.

Note - his link does not physically affect the rotational speed of the scanner, but does affect
the ability of the phase-locked loop within the board to track the scanner rotational speed.

The factory default setting is LOW' speed.
Note - With no jumper fitted, the PCB defaults defaults to HIGH speed configuration.

With the jumper in the position marked ‘I" ( pins | & 2 - the lower pair ), the PCB is
configured for LOW speed operation.

With the jumper in the upper pair position ( pins 2 & 3 ), the PCB is configured for HIGH
speed operation.

The link is set during installation and commissioning. The link can be moved with the PCB in
place using long nose pliers but the operation is not easy due to the PCB mounting bracket
which tends to obscure the position of the link. The recommended method is to loosen the
2 Pozidrive screws that retain the mounting bracket and slide the whole assembly to the right
using the slotted screw holes in the mounting bracket. The assembly can then be brought
forward into a more accessible position for the link to be moved. Take care during removal
and refitting of the mounting bracket not to damage the teeth on the pulse disc assembly
which run between opto-couplers mounted on the rear of the Pulse Bearing PCB. Before
re-tightening the 2 Pozidrive screws, check that both pairs of plain and single coil washers are
above the top surface of the mounting bracket and not trapped beneath it.

For ease of installation, it is recommended that this operation be carried out, if required,
before mounting the Turning Unit aloft.

@ BEARING BOARD ASSY No. 65801805
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LINK LK1 SHOWN IN
LOW SPEED POSITION
(PINS1&2)

Figure 2.8 - Pulse Bearing Board 65801805 - Showing Link Position
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Turning Unit Input Board 65801813

The diagram below shows details of the Turning Unit Input Board 658018 13. This is
revealed by lifting up the upper casting cover on its hinges after releasing the four retaining
bolts, see Figures 2.1 to 2.4. The screening cover is then removed by releasing four securing
screws

Normal configuration of the PCB links is as follows:

Link I Not Normally Fitted
Link 2~ Not Normally Fitted
Link 3 Link Pins 2 & 3
Link4  Link Pins 2 & 3

Note - [he Video cable does not plug into the Input Board, but goes directly to the
Receiver. Refer to Section 3.4.2 ‘Fitting the Cable Glands’ for further details.

‘ ‘1 : EJ H R2 W PRE TRIG EXT TRIG ﬁ LKl
. . o g = | ONLY
07 b o ES D | FITTED
- ﬁJO T . ON '819
0 I
THE ke
Q 7 L TONLY
IéK33 B — i | FITTED
L m ‘i ON '819
ﬁ 504 47654121
LK4 ///V%H 4 cs 4 TSD
3| ]| ey Za8rT) (a8
m/@é' ) TF R v T SKV -
TSC + & B i O DO NOT
g SKP asev o, - D§ USE ON
cg Q 65801813 ST X-BAND
65801813 T 1
E m& E ~VE SYMBOL I:l ‘L[
L | & T
HDDDDD +VE SYMBOL 1 i [ TSA
C10 Ci1 c8 o TSAI%'

FILE REF. IP_TUB13.ECW Issue D 14/01/99

INPUT BOARD 65801813 ( & 65801819 ) - TURNING UNIT

Figure 2.9 - Turning Unit - Input Board Details
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3.4 Turning Unit Mains Input Connector (Aloft Transceiver)

The diagram below shows details of the Mains Input connector TSE (Integral Transceiver
only). These are revealed on removal of the screenig cover and the support plate, which is
retained by 4 fixing screws (see below). Note that the screws need only be partially undone
to allow the plate to be slid out.

®
INPUT BOARD SUPPORT PLATE

65801813 S 11@
E
F il

@
J

FUSEHOLDER

VIEW OF INPUT BOARD WITH SCREEN COVER REMOVED

INPUT FILTER BOARD 65825822

FUSEHOLDER

MAINS INPUT

FILE REF. X_MNS_IP.ECW

- =)

VIEW OF MAINS INPUT WITH INPUT BOARD SUPPORT PLATE REMOVED

Figure 2.10 - Turning Unit - Mains Input Detalls
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3.4.1

X-Band Scanner Units and Transceivers

Cabling Information

The Table below shows the route by which each cable enters the Turning Unit (with or
without an Integral Transceiver). Figures 2.1 land |2 show the cable entry points. Three of
these are via cable glands labelled |, 2, & 3.

The RF Feeder ( waveguide ) input is only required when the Transceiver is mounted below
decks (Bulkhead). The Bulkhead lower casting is different from the Masthead variant in the
respect that an X-Band waveguide flange is mounted on the underside face. See Figure 2. |
or 2.4 for details.

A hole is provided for a émm bolt to enable bonding the unit to the Ship's structure. This is
an important safety feature and must not be used for any other connection.

For details of how to terminate the cables into their connector blocks, see the
Interconnection Diagrams and Cabling Schedules in Section 3. The numbers in parentheses
e.g. (203) refers to the cable schedule number.

Each of the Cable Glands has a waterproof seal and a separate EMC seal, both of which
must be installed as shown in Figure 2.14.

Details for terminating the R.F. Feeder (waveguide) are given in Section 3.6.3.

TURNING UNIT TURNING UNIT

with Integral Transceiver

without Integral

Transceiver

Description Cable Type Description Cable Type
Cable Gland | Blanking Plug - Mains Input (204) TP3149
Cable Gland 2 PM/Bearing (206) TP3145 Blanking Plug -
Cable Gland 2 PM Trigger (207) 75 Q Co-ax - -
Cable Gland 2 TU Enable (209) TP314]
Cable Gland 3 Motor 50V (208)- TP3149 Radar Video (175) 75Q Co-ax
Cable Gland 3 - - Data (245) T/Pairs

X-Band

RF Connector RF Feed Waveguide - -

Turning Unit - Cable Entry Details

BridgeMaster E Radar
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CABLE BLANKING

DATA T/PAIRS GLAND PLUG
PT1YM Co-Ax 3 2
SEALING PIN

TP3149

CABLE
GLAND

Figure 2.11 - Turning Unit (Aloft Transceiver) - Cable Entry Positions

CABLE CABLE
GLAND GLAND

TP3149
3 2

\ ' H TP3141
S| -
to g (& "TTET

N E N o
BLANKING FILE REF. XTU_GLD3.ECW

Issue B 14/12/98

PLUG

WAVEGUIDE FLANGE LOCATION
ON UNDERSIDE IN BULKHEAD UNIT

Figure 2.12 - Turning Unit (Bulkhead Transceiver) - Cable Entry Positions
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3.4.2 Fitting the Cable Glands

The installation cables are connected into the Turning Unit via the appropriate cable glands
(see earlier table). The body of the gland fits through a hole in the casting and is held in
position by the Top Nut. Note the ‘O’ ring seal, which is fitted below the casting surface
(input side). Two seals are provided with each gland as shown in Figure 2.13 below. The
lower seal provides for waterproofing, and the upper for EMC. Some glands are designed to
take a single cable whilst others are intended for several cables. Unused glands are fitted with
a blanking plug, and unused cable entries are fiited with a sealing pin to maintain the seal.

CABLE CABLE
GLAND GLAND

FILE REF. XTU_GLND.ECW
CABLE

Issue B 14/12/98

((@ SINGLE HOLE CABLE GLAND
((@ (6 TRIPLE HOLE CABLE GLAND

o «——— SEALING PIN FOR
UNUSED CABLE ENTRY

W
/] BLANKING PLUG

Note - Cable Glands and Blanking Flugs are normally Factory fitted to the Turning Unit.

Figure 2.13 - General view of Cable Glands

BridgeMaster E Radar
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CABLE INSTALLATION “X" BAND SCANNER UNIT

Included within the cable gland is a waterproof seal, and an EMC gasket. The waterproofing
seal works by clamping onto the cable PVC sheath whereas the EMC seal clamps onto the
cable braid. It is important not to force the outer sheath through the EMC seal, as
the seal is liable to split. The braid is also formed into a tail which is grounded by means

of an adjacent earth tag. The fitting procedure is detailed in Figure 3. 14.

This gland is for cable

CABLE type TP3149 CABLE INNER

GLAND  CABLE
TOP NUT BODY APERTURE(S)

PVC SHEA
EMC GASKE CLAMP NUT H—

CASTING
‘0" RING WATERPROOF
SEAL SEAL

ASSEMBLY OF CABLE GLAND

Figure 3.14 - Detailed view of Cable Gland Assembly

To Install the Cables:

15mm BRAI H”/
EMC GASKET 4Ll5mm
< (CLAMPS ONFO———— ‘r
| CABLE BRAID) WATERPROOF
) _——  SEAL
=

EA RTH TAG

RAID TAIL

Unscrew the gland nut and remove the waterproof seal and the EMC gasket. Feed the

cables through the gland nut and the water proof seal.

For the multicore cables strip the outer sheath to expose approximately 300mm of braid,

and for the Video coaxial cable to expose about [200mm of braid.

Push the braid back to expose approximately 50mm of the inner cores.
Trim 50mm off the cores, and pull the braid back and twist into a point.
Feed the cable through EMC gasket until it positioned as shown above.

For the Multicore Cable:

Flare the braid out to within approximately | 5mm of the EMC gasket and form a tail.

For the Coaxial Cable:
Do not fit the connector at this time.

BridgeMaster E Radar
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Assembly Into the Scanner Unit:
Feed the assembled cables and seals into the gland body, and tighten the gland nut to
compress the waterproof seal.

Crimp the earth tags provided to the braids of the multicore cables, keeping them as short as
possible attach them with the screws provided. Trim and make off the cable inners to the
appropriate connectors.

The Video coaxial cable does not plug into SKV on the Input PCB, but is connected to SKV
on the Receiver Assy.

Sleeve the braid of the coaxial cable with the 6mm sleeving provided.

Route the cable through the slot at the end of the filter box cover, along the cable loom on
the right hand side of the scanner unit. Use cable ties to clip it to the loom.

Trim to length and fit the coaxial plug.

For systems using below decks transceivers, the Performance Monitor Trigger coaxial cable
is terminated in the same manner but only needs to be stripped back 200mm as it is plugged
into SKP on the input Pcb.

BridgeMaster E Radar
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3.5

2-26

X-Band Bulkhead Transceiver

The Bulkhead Transceiver 658 10A (10kW) or 65825A (25kW) is installed below decks in a
suitable location such as the ship’s equipment room. The installation should pay due regard
to ventilation, accessibility for maintenance and servicing, and the distance between the
Transceiver and the Scanner Unit. For maximum performance, this should be kept as short
as practicable, as the loss per metre of the X-Band waveguide is typically 10dB per 100
metres, i.e. 2dB for 20 metres. This loss applies to both the transmitted RF pulse and the
received signals.

The maximum permissible separation between the Turning Unit and the Transceiver Unit is
30 metres, and that between the Transceiver (or Turning Unit) and Display is 67 metres.
Separation up to 300m is possible if a suitable low-loss co-axial cable is used for the video.
When choosing the installation location for the Transceiver, due regard must be made for
the routing of the RF Feeder (waveguide).

The Transceiver may be attached to the bulkhead by several methods. The actual method
chosen will depend on individual circumstances, but due regard must be given to the likely
vibration and shock loading which may be experienced. The available methods include
through bolting to the bulkhead, or mounting on studs provided by the shipyard. Note that
slotted mounts are provided at the bottom for ease of installation.

N N\
MOUNTING HOLES MOUNTING HOLES
| /AT TOP | /AT TOP
i —
a a
< | UPPER < | UPPER
W | FiXING W | FIXING
¥ ¥4
- |
3 =
@ o
\/\ \/\
LOWER LOWER
FIXING FIXING
il =
| N'MOUNTING SLOTS N MOUNTING SLOTS
\ AT BOTTOM ‘\ AT BOTTOM
FLANGE = 4mm THICK FLANGE = 4mm THICK
\VANVZ \VANV
‘ ‘ ‘ ‘ FILE REF: XBND_BHB.ECW\
THROUGH BOLTING STUD FIXING

Figure 2.15 - X-Band Bulkhead Transceiver - Mounting Alternatives
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3.5.1 Cabling Information

Figure 2.17 below shows details of the cable inputs. The Transceiver cover , which is
secured by four fixing screws, is shown removed. Note that the co-ax cables are retained by
a cable retainer which must be fitted after the cables are in place. All other cables, with the
exception of the X-Band RF Feeder ( waveguide ), are individually clamped on their cable
braids to provide EMC shielding. The braids are also made off as tails and connected to earth
tags provided. The a.c. mains input is connected to TSE located underneath the cover plate
as shown.

RF FEEDER CONNECTION
TO SCANNER UNIT

NOTE 1
NOTE THAT THE VIDEO ‘ O ‘u
COAX PLUGS DIRECTLY
INTO THE RECEIVER

MAINS INPUT
TSE

UNDERSIDE OF INPUT COVER J_ﬂ m

| uD
I

L] >
— [0 ®[> 8 © ®
£ CABLE

RETAINER

—

N G 8 S o

D W o =

PTLYM ( COAX )
VIDEO - SEE NOTE 1

TP314!
TP314
TP314
DATA

CLAMP CABLE BRAID UNDER
INDIVIDUAL CLAMPS SKP - PERFORMANCE
MONITOR TRIGGER

CONNECT CABLE BRAID TAILS
COAX

FILE REF. XEND_BHS.ECH T0 EARTH TAGS PROVIDED

Figure 2.17 - X-Band Bulkhead Transceiver - Cable Input Details
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Figure 2.18 below shows details of the Input Board 6580 1820. Access to the board is made
by removal of the main Transceiver cover. Refer to the cabling schedules for details of the
connections, which are made via the two part connectors provided.

Configuration for normal operation is by link settings as follows:

Link | Not Normally Fitted
Link 2 Link Pins 2 & 3
Link 3 Link Pins 2 & 3
3 ole
N { ) { )
i) O O
SKH SKJ
- X
TSB+—— o 5 N LKL
0 Dkﬁﬁ‘fNOT
- - — | FITTED
~—
K3 +—
> D TSD 3
~ ~
LK2 +———— = fD |
2-3 B
N BULKHEAD g&u
7 X — BAND 7 -
/ INPUT BOARD L]
& s ASSY NO.
TSC i] 8o () |55821820 - N .
L) P ;
[ /cv 477654124
SKZP [T (s .

Cie

FILE REF. IP_BH820.ECW

INPUT BOARD 65801820 - BULKHEAD TRANSCEIVER

Note - SKH, SKI, PLZK and TSD are not normally fitted.

Figure 2.18 - X-Band Bulkhead Transceiver - Input Board Details
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3.5.2 Scanner Speed Settings

Two scanner speed settings, "LOW' and "HIGH', are available, depending on the position
of the link LK fitted to the Motor Drive Board 6580181 |.

Ensure that the correct scanner speed is selected, and that the corresponding Pulse Bearing
speed is also selected. Refer to sub-section 3.3.1

BridgeMaster E Radar
2-30 65800011



Chapter 2

X-Band Scanner Units and Transceivers

3.5.3 Fitting the RF Elliptical Waveguide (X-Band)

General Information

A 33.5mm x 22.9mm corrugated elliptical waveguide is used for the run between
the Bulkhead Transceiver Unit and the Turning Unit with X-Band radars. The
waveguide used is Andrew Antennas Type EW85 - 9.8GHz.

A 12" flexible waveguide (Part No. | 189.z, supplied) must be fitted between the
elliptical waveguide and the turning unit.

(Figures 2.19 to 2.26 are reproduced by permission of Andrew Antennas).

Although apparently robust, the waveguide must be protected against strain and
kinking, and must be treated with the utmost care at all times. The ends of the
waveguide must be kept sealed against the ingress of moisture before the
connectors are assembled. The maximum permissible twist is 3°/metre (39").

Wherever possible, bends should have as great a bending radius as practicable. A
single bend may be made when necessary with a minimum bending radius
(measured from the axis of the cable) of 203mm (8in.) in the ‘E’ plane, and 482mm
(19in.) in the ‘H’ plane

For convenience, the upper (Turning Unit) connector can be fitted prior to
installation of the waveguide, but the following precautions must be taken:-

4.1 Any bend required within Im (3ft) of the waveguide end must be preformed
before carrying out the cutting and assembly procedure detailed in
subsequent paragraphs. Note that no bend may be nearer that 250mm
(10in.) from the end of the waveguide.

4.2 To allow for relative movement between the Turning Unit and mast,
whenever possible a double bend should be formed in the cable so as to
produce an offset immediately below the Turning Unit.

4.3 The waveguide and assembled connector should be fitted to the Turning
Unit so that a minimum amount of distortion of the waveguide occurs
between the connector and the pre-formed bend.

4.4 The waveguide should be installed and secured in position (using the
waveguide supports shown in Figure 2.26) as far as is practicable before the
lower (Transceiver Unit) connector is fitted to the waveguide. The
precautions given in sub-para. 4.1 above must be observed if a bend is
required adjacent to the Transceiver Unit.

BridgeMaster E Radar
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ASSEMBLING THE CONNECTORS

General

5. Astraight connector (Type |85BC) is used to terminate the waveguide at each
end.

Tools required

6.  The normal tools found in an Engineer’s tool kit, plus a hacksaw (with a fine-
toothed blade) and |-15/16in. open-ended spanner, will be sufficient for fitting the
connectors to the waveguide.

Procedure

7. The procedure which follows is applicable to the straight connectors at each end of
the waveguide. Note that it is most important that swarf and other foreign matter
should be prevented from entering the waveguide.

8.  Prepare the waveguide end and assemble the connector as follows:-

8.1  Ensure that the end of the waveguide is straight for at least 250mm (10in.).
The ends of the EW85 must be cut squarely. Wrap a straight edged piece
paper around the wave guide to ensure squareness, tilt waveguide
downwards to prevent copper swarf entering, then remove a 24mm
(15/16in.) Length of the polyethlene jacket. Clean external copper with
Comothene (or Ultraclean) solvent and the interior with a bottle brush, see
Figure 2.19.

Approximately Silicone Large
«——150mm (6in.) *ﬂ Grease) 'O'Ring

(—4 24mm (15/16in.) \Tape\CIamping Nut

Figure 2.19 - Cut Jacket

8.2  Apply a thin film of silicone grease (MS4 or similar) to the large ‘O’ ring and
insert in the internal groove of clamping nut; apply a thin film of grease to
smooth internal surface of clamping nut and slip the nut over end of
waveguide as shown in Figure 2.19. Wrap several turns of tape around
clamping nut and jacket to prevent foreign matter from entering.

8.3  Grease the cut edge of jacket, slip chamfered end of compression ring over

BridgeMaster E Radar
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until recessed edge bottoms against jacket (align pin in holes facing away from
jacket) as shown in Figures 2.20 and 2.21.

Compression Silicone

Ring Grease

\ m I ’
Alignment
Pin Hole

Figure 2.20 - Fit Compression Ring

8.4 Turn gasket inside out and fit on end of waveguide, apply thin film of silicone
grease to gasket threads, roll gasket over to correct position and against
compression ring. See Figure 2.2 | and apply a thin film of grease to outside
surface of gasket. Clean any grease from exposed copper, with solvent.

Flare
Ring

I ]!

GasketjA ALCompression Ring

Silicone
Grease

Figure 2.21 - Fit Flare Ring

8.5 Fit recessed side of flare ring over gasket, with alignment holes of flare ring
and compression ring corresponding. Push flare ring firmly against
compression ring, see Figure 2.22.

s iy

Tin Sn ‘Q
ps v [

3mm (1/8in.)) H‘ L/

_ J HHApproximately
Flare Ring 2mm (1/16in.)

Figure 2.22 - Cut Tabs
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8.6

8.7

8.8

8.9

8.10

With tin-snips, cut the bared end of EW85 into tabs 1/8in wide and 1/8in
deep - as close to flange as possible, see Figure 2.22. Flatten tabes against
flare ring with a mallet using minimum force, heavy blows will reduce
thickness of copper, see Figure 2.23. Trim off any tab protruding beyond
periphery of flare ring; clean tabs with solvent to remove any silicone grease.

—

Mallet H ‘ [1

Figure 2.23 - Flare End

Ensure that the mating R.F. contact face of the Type |85AC Connector body

is clean and thoroughly grease-free. Clean inside of waveguide with a bottle
brush.

Fit the smaller ‘O’ ring to external groove on connector body without any
grease, see Figure 2.24. Apply a thin film of grease to rear outer surface of
compression ring (so that large ‘O’ ring in clamping nut will slide over
compression ring and seat in the recess).

Connector Gas Port Silicone Large
Body \ Grease \ '0' Ring
S
Smaller kAignment kCIamping
'0' Ring Pin Nut

Figure 2.24 - Fit Connector

Place connector body against flare ring, insert alignment pin in holes of flare
ring and compression ring. Untape the clamping nut, slide it over the rings
and screw to thread on connector body.

Hold the rectangular part of connector body with an adjustable spanner and
tighten the clamping nut with a |-15/16in set spanner across the flats. DO
NOT turn connector body.

BridgeMaster E Radar
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Fitting the Deck Gland

9. The EW85 waveguide passes through its own separate deck gland (Part No.
SKS.86347.A), positioned near to the foot of the mast. The gland kit comprises a
rubber boot, metal flange halves, eight Lock-o-seal washers and an adjustable
clamp (Jubilee clip). In addition eight | /4in. bolts (of a suitable length), flat washers,
lock washers and nuts will be required.

0. Tofit the deck gland refer to Figure 2.25 and proceed as follows:-
0.1 Cuta 75mm (3in.) diameter hole in the deck and, having installed and
secured the waveguide from the Turning Unit downwards, pass the

Transceiver Unit end down through the hole.

10.2 Apply silicone grease to the hole and to the slit and tapered edge of the
rubber boot.

0.3 Place the boot around the feeder, slide the boot down into the hole in the
deck and then mark the location of the eight holes for the fixing bolts.

10.4 Withdraw the boot from the hole and drill eight 8mm (5/16in.) mounting
holes through the deck.

10.5 Slide the boot back into the hole in the deck and position the flange halves in
the groove in the boot.

Entrance

boot hole

Sealing
washer

Cable halves

Figure 2.25 - Deck Gland Details

10.6 Align the flange holes with the boot holes and secure the assembly in position
with eight | /4in. bolts, flat washers, lock washers and nuts, together with the
Lock-o-seal washers provided in the gland kit. Note that the bolts are

BridgeMaster E Radar
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inserted downwards and that the Lock-o-seal washers only go under the bolt
heads.

10.7 Fit the adjustable clamp (Jubilee clip) around the boot and tighten to ensure a
leakproof seal.

Installing the Waveguide

I'l. Waveguide Hangers are supplied (Andrew Hanger Kit Type 42396A-5) for
supporting the waveguide along its run between the Scanner Unit and the Bulkhead
Transceiver. Each kit contains Hangers plus their associated Support Brackets
(Andrew Type 42241), the quantity supplied is dependant on waveguide length.
Normally, a hanger is attached to a cable tray, using suitable bolts, at a
recommended spacing of 0.9 metres (3 feet). The support brackets must be fitted
to the hangers to prevent distortion when the hanger is wrapped around the
waveguide as shown in Figure 2.26.

2. Figure 2.26 also shows additional hardware (not supplied in the Installation Kit)
which facilitate special mounting arrangements. If required, these are obtainable
from Andrew Corporation.

BridgeMaster E Radar
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Add support bracket 42241

FILE REF: COAX7 WMF

X-Band Scanner Units and Transceivers

Recommended
hanger spacing

FILE REF: COAX10.WMF

8mm (5/16")

=G| 09m (31t

FILE REF: COAX8. WMF

Attach hangers to support structure

BridgeMaster E Radar
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Torque:
31768A H1-15 Ib-t )
Angle (15-20 N-m}) Jam ~——e

nut

Adaptor

31771-4
Ceiling
Adaptor

FILE REF: COAX11.WMF

Figure 2.26 - Waveguide Support Detalils
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3.6 |Initialisation and Commissioning

The X-Band Scanner Unit and Transceiver are only part of a complete BridgeMaster E Series
Radar, and cannot be operated independantly. For details of complete system installations
refer to the BridgeMaster E, Ship’s Manual 65800010B.

After a complete system has been installed it must be Initialised and Commissioned as
detailed in Chapter 4 of the BridgeMaster E, Ship’s Manual 658000 | OB.

BridgeMaster E Radar
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4 Technical Specification

4.1 X-Band Scanner Unit

Operating frequency: 9410 MHz £30 MHz

Aperture Size

1.2m(4ft) | 1.8m(6ft) 2.4 m (8 fi)

Specification

Horizontal Beam Width, -3 dB (maximum) | 2.0° 1.3° 1.0°
Vertical Beam Width, -3 dB (nominal) 24° 24° 24°
Sidelobes within 10° of Beam (minimum) -23dB -23dB -23dB
Sidelobes outside 10° of Beam (minimum) [ -30 dB -30dB -30dB
Gain (nominal) 29 dB 30dB 31 dB
Polarisation Horizontal Horizontal Horizontal
Limiting Relative Wind Speed 100 kt 100 kt 100 kt

The rotational speeds given below apply to all sizes of X-Band antenna.

Rotational Speed rpm
Standard 28 rpm
High 45 rpm

BridgeMaster E Radar
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4.2 Transceiver Specification

4.2.1 Mounting Arrangements

Option X-Band

Masthead Aloft within Turning Unit
Bulkhead Waveguide feed to Turning Unit

4.2.2 Transmitter

Parameter X-Band

Magnetron Frequency 9410 MHz +30 MHz

Magnetron Peak Power | [0 kW nominal or
25 kW nominal
Pulse Length/PRF 0.05 us/1800 Hz nominal (Short Pulse)

0.25 us/1800 Hz nominal (Medium Pulse)

0.75 us/785 Hz nominal (Long Pulse)

Pulse Generator Solid-state with pulse forming network driving the
magnetron.

4.2.3 Receiver

Parameter Detail

Type Logarithmic, with Low Noise Front End (LNFE)

Tuning AFC/Manual

IF (Intermediate Frequency) | Centred at 60 MHz

IF Bandwidth 20 MHz on short and medium pulses (nominal)
3 MHz on long pulse (nominal)

Noise Factor 5.0 dB nominal

Dynamic Range 80 dB nominal

BridgeMaster E Radar
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4.3 Performance Monitor (optional with non Type Approved systems)

Parameter Detail

Performance Monitored | Separate monitors for Radar System and Radar Receiver

Type Transponder

Presentation Four concentric arcs on Display Unit. Arcs are of reducing
brightness outwards, showing degradation in performance
(including antenna) in 5 dB increments relative to inner arc.

4.4 Power Supplies

4.4.1 Power Supply (AC)

Parameter ‘ Detail

Input voltage range 92 - 276V RMS

Input voltage frequency range 47 to 64 Hz.

Maximum Input Power X-Band Scanner (Including Transceiver and Motor)
Standard Speed Unit 250 VA
High Speed Unit 370 VA

Transient protection Overvoltage transient of up to 40 % above nominal

input voltage with maximum duration of one second.
Pulse transient of up to = 1200 V peak, with a rise
time of 2 to 10 us and duration up to 20 us.

Protection facilities Output short circuit.

High and low input voltage.
Output overvoltage.

Slow start.

High voltage multiphase operation | Via a suitable transformer.

4.4.2 Power Supply (DC)

Parameter Detail

Input voltage range 221032V DC

Maximum Input Power X-Band Scanner 250W
(Including Transceiver and Motor)

Transient Protection Symmetrical (line-line) 500 V of duration 10 us
(100 us rise/fall time).
Line to ground 500 V of duration 60 us (I us rise/fall time)

Protection Facilities Output short circuit.
High and low input voltage.
Slow start.

BridgeMaster E Radar
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4.5 Mechanical Specification

4.5.1 Weights and Dimensions

Height | Depth Width

Component {mm) (mm) {mm)

X-Band Scanner Unit with |.2 m Antenna 440 586 | 305% 49
X-Band Scanner Unit with .8 m Antenna 440 586 |91 4% 52
X-Band Scanner Unit with 2.4 m Antenna 440 586 2550% 55
X-Band Bulkhead Transceiver Unit 607 327 370 23

*Antenna Turning Circle

4.6 Compass Safe Distances

Component Type No. Standard ‘ Steering
X-Band Scanner Unit 10 kW 658 10M .4 m 0.8 m
X-Band Scanner Unit 25 kW 65825M 3.3m 2.0m
X-Band Scanner Unit (without Transceiver) 658018 0.4m 0.3 m
X-Band Bulkhead Transceiver 10 kW 65810A [.3m 0.7m
X-Band Bulkhead Transceiver 25 kW 65825A 3.3m 2.0m

4.7 Environmental Specification

To the requirements of the International Standard for Marine Navigational Equipment
CEI/IEC 945 (1988) and Amendment | (1992).

BridgeMaster E Radar
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5 Technical Description

5.1 Avutomatic Start-up Sequence (X-Band)

The automatic start-up sequence described below, should be read in conjunction with
Figures 1.30 “X-Band Turning Unit (Aloft) Schematic’.

5.1.1 Start-up

Important Notice - Once mains is applied to the PSU board the Power Factor Correction
(PFC) circuitry starts and generates 390V. It should be noted that whilst mains is applied the
PFC is active and cannot be manually switched off. The start circuitry only controls the flyback
converter so High Voltage DC is present on primary power components whenever mains Is
present on the board. This fact should be noted when servicing the Transceiver.

The Power Supply in the Transceiver is only active during normal operation when there is a
Display (or Compatibility Unit) connected to it. The RS422 serial data stream from the
Display is used to drive an opto-coupler in the PSU which detects the presence of either
polarity voltage and enables the flyback converter in the PSU.

The RS422 serial data stream from the Display enters the Input Board on connector
TSB I, 2 as “DU DATA+ and DU DATA-". It is then passed to the Trigger Board via PLYB
16, 17, and then on to the PSU via PLTH | I, 12 (as PSU START and PSU START RTN).

For test purposes the PSU can be turned on in the absence of a serial data stream by linking
pins |-2 on LKA (PSU).

5.1.2 Transmit Enable
When the operator selects Transmit, the TU Enable signal is activated LOW on the Trigger
PCB ( PLYH 10). On the X-Band Scanner Unit, this signal is fed to the Power Supply Unit
and via the Turning Unit On/Off and Input PCB to the Motor Drive PCB to start the antenna
rotating.

Once the antenna has done one complete revolution transmission is started. When standby
is selected, transmission is immediately halted and, after one complete revolution of the
antenna, TU Enable is disabled.

The Modulator starts to generate radar pulses when the Trigger PCB sends it MOD
TRIGGER pulses (to PLVC 9). Note that the CHARGE TRIGGER pulses (on PLVC 8) are
present even in Standby mode.

A signal indicating that the Magnetron has fired is fed via MAG SAMPLE from PLVC 7 on the
Modulator PCB to the Trigger PCB. This signal is processed on the Trigger PCB and
outputted as TX TRIG (PLYB 20 & 21) to the Input PCB (PLZB 20 & 21) and then to the
Display Unit via TSB 5 & 6.
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Note - /X DATA is sent from the Transceiver to the Display Unit.
DU DATA is sent from the Display Unit to the Transceiver Unit.

The Trigger PCB processes the serial data input from the display, and generates the required
control signals for the Transceiver. The data is transmitted each time a bearing pulse is
received from the Turning Unit. The various timing signals required by the Transceiver
including the Pulse Repetition Frequency (PRF), are generated by the Trigger pcb.

Transmitter Operation

The high-voltage negative pulses required to drive the magnetron are generated by the
Modulator PCB.The modulator pulse widths are selected by the Trigger pcb but are defined
by the Modulator pcb. Timing signals are controlled from the Trigger pcb. A spark gap on the
Modulator is fired if the magnetron fails to operate. Continual operation of the spark gap is
detected and a signal is fed back to the Trigger pcb, as the spark gap detect signal.

When the spark gap detect signal reaches approximately 2.5v, the microcontroller inhibits
transmission for approximately one second. On detection of this signal, the Trigger pcb
switches the radar to Standby, and generates an error signal which is transmitted to the
Display Unit via the serial data link.

When Standby is selected, rotation of the Antenna is inhibited. Unless in Test Mode,
transmission from the radar is inhibited if the Antenna is not rotating.

On the Trigger PCB, there is a timer circuit which is basically a capacitor that slowly
discharges (between 4s and | 8s) when power is removed from the PCB. On power-up the
microcontroller measures the charge remaining on the capacitor to determine whether the
transceiver has been switched off for long enough to warrant inhibiting transmit for three
minutes until the magnetron heaters have had time to warm up again.

The other analogue signals into the Trigger PCB come from the Modulator. The Modulator
supply voltage and the magnetron current (only when transmitting) are measured and sent to
the Display as an aid to fault finding.
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Trigger PCB (X Band)

General Description

The Trigger PCB controls the operation of the Transceiver under instruction from the
Display. There are two serial links, which are used to transfer control messages from the
Display to the Trigger PCB and Transceiver information back to the Display. The Trigger
PCB generates control and tuning signals required by the Modulator, Receiver, Performance
Monitor and Biased Limiter. The PSU is enabled with a signal from the Trigger PCB.

Signals To /From the Trigger PCB

To/From Display
Serial Data to Display
Serial Data from Display
Trigger to Display

To/From Modulator
Pulse Length select lines
Charge and Modulator Triggers
Magnetron Heater Turndown signal ( only used for S-Band, Long Pulse operation )
Voltage/Current Monitor signals
10/25kW and X-Band Configuration signals

To/From Receiver
Tuning Voltage signal
Bandwidth Control signal
AFC/Manual control
AFC Trigger
Tune Indicator signal

To Biased Limiter
Trigger signal

To Performance Monitor
On/OAf signal
Mode Control signal
Tuning Voltage signals

To/From Power Supply PCB
+30V, +12V, +5V, OV & -12V Supply lines
Turning Unit Enable
Power Supply Start and Return
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The 80C51 family microcontroller provides overall control of the Trigger PCB functions.
Program memory and RAM are included within the microcontroller IC. Serial /O is handled
by the microcontrollers internal UART and an external RS422A driver and receiver. Baud
rate is fixed at /76800 baud for operational use but is link selectable to 19200 or 38400 baud
for test purposes. The serial data format is 8-bit data, | stop bit and even parity.

The Display sends serial messages comprising four or five characters depending on message
content. Control messages are four bytes long and tuning messages are five. The tuning
voltage levels are sent as | 2-bit values which are converted on the Trigger PCB using a four-
channel DAC before amplification/buffering and distribution to the Receiver and Performance
Monitor.

The Bearing signal from the Turning Unit is used to initiate serial transmission from the
Trigger PCB such that each time one of the 4096 azimuth pulses per rev is generated and
fed into one of the microcontrollers interrupt pins, a character (one byte) is sent to the
Display. One bit in each of the characters sent is dedicated to the heading marker, on every
new heading marker pulse from the Turning Unit, the bit is toggled.

The Power Supply in the Transceiver is only active during normal operation when there is a
Display (or Compatibility Unit) connected to it. The R5422 serial input from the Display is
used to drive an opto-isolator which detects the presence of either polarity voltage and
enables the PSU.

Trigger Ouputs
There are a number of trigger signals generated by the Trigger PCB:

Pre-Trigger (optional)

Charge Trigger

Modulator Trigger

Display Trigger

Performance Monitor Trigger
AFC Trigger

Swept Attenuation Initiate

The Charge Trigger is the timing signal used to recharge the Modulator PFN. This is
generated by the microcontroller using an internal timer routine set to the appropriate PRF
for the pulse length selected. A wobbulation factor is added to the basic timing to ensure that
no two radar transmissions are locked together. The wobbulation is calculated according to
the number of serial messages received before going to transmit and the position of the
antenna between each trigger pulse.

An optional Pre-trigger will be produced approximately | | us before the modulator trigger.
This is not a normally fitted option and is intended for use in special options applications.
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The Modulator Trigger is used to discharge out the PFN into the magnetron and is the
trigger that initiates the modulator firing. The PFN is recharged by the Charge Trigger pulse
which follows | 00us after each Modulator Trigger pulse. In standby mode, the Charge
Trigger pulse is still generated, but the Modulator Trigger pulse is gated off.

In standby, the Display and Performance Monitor Triggers are generated from the Mod
Trigger pulse. When the transceiver is in transmit mode the triggers begin on the leading
edge of the magnetron sample pulse and end after a preset time, adjustable using RV

The AFC Trigger is used by the receiver when in AFC mode and is only generated when the
transceiver is in transmit mode. The pulse is started on the front edge of the Modulator
Trigger and terminates on the back edge of the magnetron sample pulse.

The Swept Attenuation Initiate pulse is the timing signal fed to the Limiter Drive PCB which
generates the control for the biased limiter. It is initiated by the front edge of the Pre-trigger
(approximately 2us prior to magnetron firing) and terminated 2.5us after the leading edge of
the magnetron sample pulse.

The Display and PM Triggers are essentially the same trigger and are present at all times
when the radar is powered up. They are initiated by the Modulator Pulse and last for
approximately 2.5us.

Analogue Outputs

The Trigger PCB generates four variable DC signals; LO.Tune, PM Tune, Xr Adjust and Xt
Adjust. These signals are coded as | 2-bit digital values and incorporated into the serial
messages from the Display. A 12-bit, four channel DAC is used to generate the tuning signals
from the message data. Additional buffering is added to the LO and PM Tune outputs of the
DAC and x3.5 amplification to the Xr and Xt Adjust signals.

LO Tune is the OV to +5V receiver tuning signal and PM Tune the OV to +5V Performance
Monitor main tuning signal. Xr and Xt Adjust are OV to + | 5V signals used to control the
receive and transmit attenuators in the Performance Monitor.

Analogue Inputs

There are various analogue inputs to the Trigger PCB from other PCBs in the transceiver
and some on-board signals that are fed into an eight channel 8-bit ADC, and converted to
digital values either for further processing by the microcontroller or to be passed to the
Display via the serial message link.

The signals on the Trigger PCB that are measured are the dropout timer and + 12V and
+30V supplies. The timer circuit is basically a capacitor that slowly discharges (between 4s
and 18s) when power is removed from the PCB. On power-up the microcontroller
measures the charge remaining on the capacitor to determine whether the transceiver has
been switched off for long enough to warrant inhibiting transmit for three minutes until the
magnetron heaters have had time to warm up again. The power supply levels are measured
and the results sent to the Display as an aid to fault diagnosis.
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One channel of the ADC is used to detect whether a Performance Monitor has been fitted
to the system. The voltage on this channel will be lower than a preset value if a Performance
Monitor is present otherwise it will be pulled to the +5V supply rail. This information is
encoded and sent as part of the configuration message to the Display.

The Receiver sends a tune indicator signal to the Trigger PCB which indicates how close it is
to being on tune. This signal is coded as part of the serial message and sent to the Display.

The other analogue signals into the Trigger PCB come from the Modulator. The Modulator
supply voltage and the magnetron current (only when transmitting) are measured and sent to
the Display as an aid to fault finding. The spark gap detect signal is generated by the
modulator when the spark gap arcs over, if it reaches a predetermined level the
microcontroller inhibits transmission for approximately one second and sends an error
message to the Display.

Digital Outputs
The digital outputs from the Trigger PCB are all straight forward on/off control signals to
various parts of the transceiver.

Signals to the Receiver select wide or narrow bandwidth (Wideband) and AFC or manual
tuning mode (AFC On). Narrowband is selected when the modulator is transmitting in long
pulse and briefly during pulse length changing. AFC or manual mode is selected by the radar
operator and is part of the control message sent from the Display.

Modulator signals MP and SP are used to set the pulse length as requested by the radar
operator, SP set to OV indicates short pulse operation, MP set to OV indicates medium pulse
operation and both SP and MP set to +5V indicates long pulse operation. SP and MP both
set to OV is an illegal state and will not happen in normal operation. Turndown enable is used
to reduce the heater current in the magnetron and is only set when an S-Band magnetron is
fitted and is transmitting in long pulse.

The control signals PM On/Off and PM Tx/Rx are used to switch the Performance Monitor
on and to switch it between system test mode and receiver test mode.

TU Enable is the control signal fed to the Motor Drive PCB to initiate rotation of the
antenna. When the operator selects transmit the TU Enable signal is activated to start the
antenna rotating.

Once the antenna has done one complete revolution transmission is started. When standby
is selected, transmission is immediately halted and, after one complete revolution of the
antenna, TU Enable is disabled.

Optional 1/O

There are several optional |/O signals for use with special options variants of the PCB; Pre-
trigger (as described in the section on triggers), External Trigger Input and Radar Silence. The
External Trigger input is used when the modulator needs to be triggered from an external
source rather than the Trigger PCB. Trigger signals fed to this input are prf limited to prevent
damage to the modulator. Radar Silence is a method of inhibiting transmission without using
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the appropriate command in the serial message. An active signal at this input will cause the
microcontroller to inhibit transmission within one trigger pulse at either of the internal prfs.

Built In Self Test (BIST)

The microcontroller performs a number of self test operations and reports the results to the
Display as part of the serial message link. Error situations that are monitored in the
transceiver are; serial message corruption, loss of Display messages, loss of Heading Marker
signal, loss of either Charge or Modulator Trigger and spark gap arcing. Error situations will in
all cases cause the microcontroller to inhibit transmission until the error has been cleared.
The other signals that are monitored and sent directly to the Display without further action
by the microcontroller are the power supply lines and magnetron current as described in the
section on analogue inputs.

Test Modes

There are two test modes for the Trigger PCB. The production test mode is used solely
during production testing of the PCB and is initiated by fitting the test link LK4. This must only
be done on the production test bed as connecting this link when incorporated into a
transceiver could lead to unpredictable and possibly dangerous operation.

The second test mode, of use to service engineers can be initiated by fitting the two links
LK5 and LKé to position 2-3. When in this mode the transceiver can be operated without
the antenna rotating, and may be removed from the turning unit, reconnected to the Display
below decks (with suitable test cables) and run as per normal operation. Fitting the links
causes the Trigger PCB to generate bearing and heading marker data internally, allowing the
transmitter to operate without the antenna rotating. A dummy load MUST be connected to
the RF output. Since the Transceiver has been removed from the Turning Unit and the Pulse
Bearing PCB outputs, the bearing and heading marker information normally required for
Trigger PCB operation is simulated on a section of test circuitry on the Trigger PCB.

BridgeMaster E Radar

65800011

2-49



Chapter 2

X-Band Scanner Units and Transceivers

5.3
5.3.1

5.3.2

2-50

Transceiver Power Supply (X-Band)

General Information
The DC power supply is described at sub-section 5.7.

The AC power supply is an AC to DC inverter that generates the supplies for the
Transceiver. The inverter is housed on a single board and is powered by an AC supply of
nominal | 15V or 230V in the frequency range 47/-64Hz.

The power unit uses a boost converter front end to provide a regulated high voltage d.c. to
2 flyback converters providing the output supplies. Some of these supplies use additional
switch mode converters to provide regulated outputs.

The outputs supplied by this power supply are:-
Variable -600V, +30V, +20V, magnetron heaters (via further regulator, + 12V, -12V and
+5V) and for the X-Band Turning Unit variant, +50V for the Motor Drive pcb.

The power unit has the following features:

e -600V adjustable over the range -550V to -650V for control of magnetron current
via modulator.

¢ Output short circuit protection.

* Universal input from 95V to 276V without tap changing. Power factor corrected
providing a PF of better than 0.9.

Functional Description (X-Band Transceiver AC Power Supply)
The following functional description is based on the block diagram given at Figure 2.27.

Principles of Operation

This power supply utilises a boost converter to provide approximately 390V d.c. to the main
flyback converter which drives the power transformer T2. The principles of operation are as
follows:

The incoming AC supply s filtered mainly to suppress noise emitted from the p.s.u. but also
to attenuate incoming noise. Mains is then passed to the power factor controller which
converts mains between 95V to 276V RMS to a stable high voltage d.c. (390V). The p.f.c.
takes the form of a boost regulator which forces the input current to follow the waveshape
of the input voltage as if a resistor were connected across the rectified AC supply. The p.f.c.
also aims to regulate the output voltage to a level greater than the peak supply voltage.
These factors are achieved by the control circuit (U3) which senses the input and output
voltage as well as the input current. The control circuit sends a stream of constant frequency
but varying width pulses, to the switching FET (Q1) such as to control the input current and
output voltage.
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The choke (L) current increases during the FET on period and falls during the FET off
period when the boost diode D |0 conducts. This produces a triangular current waveform at
| O0kHz superimposed on the sinusoidal current in the choke. At full load this triangular
current may be 10% of the actual peak current. The High Voltage DC (390V) is applied to
the main Current Mode power converter comprising U4, Q3, Q4 and T2.

The high voltage DC line is switched to the primary of transformer T2 by the two FETs Q3,
and Q4, These FETs are driven by the control circuitry (U4) such that they will both be
either ‘on’ or ‘off together. Flyback action takes place during the off state. A small drive
transformer T is used to provide the simultaneous but isolated drives to the two FET
switches. The cross-connected diodes D19, D20 return excess flyback energy to the supply
lines and provide hard voltage clamping of the FETs at a value of a diode drop above and
below the supply line voltages. Switching devices with a 500V rating can be used. Energy
recovery action of D19, D20 eliminates the need for an energy recovery winding or even
snubbing components. Output current is fed back to U4 via sense resistor R4/ which
stabilised the control circuit and provides overcurrent protection under fault conditions. A
further control winding provides a voltage feedback path via D32 which is used to supply
power to U4 and regulate the voltage output.

DC Outputs

The following output voltages are taken from the secondary winding of T2. A series of
rectifiers, reservoir capacitors, linear and switch mode regulators are connected to the
secondary windings of T2 to provide the following DC voltage outputs.

l. -600V | 20mA max. Modulator HT

2. +30V 20mAmax  Tuning Range

3. +20V I5SmA max.  Drive to IGBTs

4. 20V(approx:) 0.7/A to magnetron heaters via a switch mode step down
regulator.

5 +12v I.5A R, trigger board modulator

6. -12V 0.6A Rx, trigger board modulator

/7. +5V0 5A Rx, trigger and pulse bearing board

An additional output ( +50V @ 6A ) for the Motor Supply PCB is produced from a separate
switching regulator U8 and transformer T4.

As the modulator requires HT voltage that can be varied over 550V to 650V to set up the
correct magnetron current, all outputs have to be further regulated to ensure stability.
Adjustment of RV sets the required modulator HT voltage and thus the required
magnetron anode current.

To produce the 600V d.c. HT, three windings on the secondary of T2 each produce 200V
and are added together at the output of the rectifier circuits. The 30V and -12V rails are fed
via three terminal linear regulators whilst the 20V is Zener stabilised. The + 12V and +5V

rails are fed via ‘Simple Switchers’, five terminal regulators and chokes with flywheel diodes.

The flyback current mode converter formed by U4, Q3, Q4 and T2 is started by detection
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of a serial data stream applied to U5 from the display at PLTH | |, 12.0On detection of the
data stream the photo transistor within U5 is turned on pulling down the gate of Q2 below
its threshold voltage. Q2 turns off allowing the compensation pin | U4 to rise enabling
output of the IC U4. In the PSU off state Q2 is held on by current in R37 from Vcc.

In the absence of a serial data link from the display, for test purposes, LKA [-2 can be made
and the PSU will output the required d.c. voltages.

The operating frequency of the PFC section is approximately 100kHz. That of the PWM
flyback converter is approximately 40kHz whilst the ‘Simple-Switchers’ run at approximately
52kHz.

Once the mains supply is applied to the PSU board, the PFC (Power Factor Correction)
circuit starts and generates 390V. Whilst mains is applied, the PFC is active and cannot be
manually switched off. The start circuitry only controls the flyback converter and so High
Voltage DC is present on primary power components whenever mains is present on the
board. This fact should be noted when servicing the Transceiver.

5.3.3 Circuit Description (X-Band Transceiver AC Power Supply)
The following circuit description is based on Circuit Diagram 65825916 given at Figure 2.28.

Mains Input

The AC supply enters the power supply from the external input filter via plug PLTA pins 6,
|2 live, PLTA pins 4, 10 neutral and PLTA pins |, 7 earth, to the comprehensive EMC
suppression circuitry. Although the filtering provides some rejection of mains born
interference its main task is to suppress pfc and main switcher interference generated from
within the PSU. Due to the |00kHz triangular choke current and capacitive switching
currents in the PFC power stage, common mode and differential mode interference pulses
are present either side of C16. The multi-element filter formed by common mode chokes
L2, L3. and differential mode chokes L/ and L 12 together with the adjacent capacitors C18-
C2| effectively minimise conducted 100kHz and harmonics from being superimposed on
the incoming mains. VDR suppresses transient voltages on the AC supply whilst RT | limits
inrush currents to the smoothing capacitors C4, C5.

Power Factor Correction Circuit (PFC)

The PFC takes the form of a continuous mode fixed frequency, average current mode boost
regulator. It produces a stable 390V DC rail from the incoming mains whilst ensuring the
input current remains sinusoidal. The drive pulses for the main switching FET Q1 are
generated by the PFC controller U3 pin 16. The ground pin | is referenced to HVRTN
which is Q| source and via the current sense resistors R20, 21 the bridge rectifier -ve
output.
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The Vcc supply for U3 pin |5 is derived from:-

|. Winding pins /, 8 on the main choke L1.
2. Resistors R2, 3 and D3| from +HV DC
3. An external |7V dc PSU for test purposes.

All the following pins refer to U3. The V sense pin | | senses the +HV DC (390V) line and
causes Q| drive pulses to adjust in width to keep the d.c. output voltage constant for load
changes. The OVP pin | | senses the +HV DC line and cuts off Q1 drive if the output voltage
exceeds 390V by approximately 5%. The IAC pin 6 receives a current proportional to the
rectified AC voltage from the bridge rectifier D|. V ref pin 9 outputs a 7.5V reference
voltage. PK'lim pin 2 receives a -ve voltage from current sense resistors R20, 2| via RI.
When this is large enough to take pin 2 voltage below 0V, against the current flowing
through R4 1, QI drive is cut off.

The EN/SYNC pin 10 is permanently held in the enable state by resistor RI9 connected to
Vcc. The C set and R set pins 14 and |2 are connected to C7 and R18. These components
set the frequency of the internal oscillator to 100kHz. The SS pin |3 is for slow startup which
is not used in this application.

The Va out pin 7 in conjunction with components C 13, C8, RI4 and R13 stabilise the +HV
DC feedback control circuit in U3. The M out pin 5 receives the current sense voltage via
resistors R22 and R59. The | sense pin 4 senses the voltage on the HV RTN end of the
current sense resistors.

Inputs on pins 4, 5 and 6 are used in U3 to control Q1 drive pulse width such as to make
the average current waveform in the choke L1 follow the rectified AC output voltage from
bridge rectifier DI. The CA out pin | in conjunction with components R23, 8, Cl4 and CI5
stabilise the current sensing feedback control circuit in U3.

Overcurrent Limit Operation of PFC
There are two separate circuits to protect the power switching components.

a) A controlled and stable current limit circuit is built into the average current feedback
control loop. The current limit value is determined by resistors R20, 21. Increasing
the PFC load current above the maximum level will cause the pfc input current to
progressively have a flat top to the full wave rectified waveform.

b) A second current limit path is provided by the level of voltage appearing at PKLIM
pin 2 of U3. The level of this current limit point is set slightly higher than the
previous one in a) above.
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Start Sequence of the PFC
(with the application of mains from the ship’s supply contactor).

Initially C4, C5 charge up to the peak value of the AC supply via D24, LI and D1. Vcc line
capacitor C3 starts charging via R2, R3 and D3 1. When C3 voltage reaches about |6V the
pfc IC U3 starts operating and delivers pulses to Q1. The +HV DC starts to increase
towards 390V whilst Vcc falls due to U3 current drain. The +HVDC line reaches 390V
before C3 voltage drops to 10.5V where U3 would switch off. With the HVDC line at 390V,
Vcc is then maintained from winding 7, 8 of LI via D14, D15, C29 and C30.

All the time the +HVDC line is building up the current limit circuits are operating allowing
the 390V line to build up in the shortest time. As the HVDC line builds up the flyback
converter drive |C U4 Vcc rises. Upon reaching approximately 16V (pin 7 VCC) the IC
becomes active and the power output FETs are driven. The output voltage from the power
supply starts approximately 2-3 seconds from initial mains application.

Capacitors C23 and C24 serve to provide a return path for the capacitive currents resulting
from stray capacities of Q 1, D10 and D1 | thermal insulating material on the heatsink. Prior
to QI switching on, LI current is passing through D 10. When Q| switches on D |0 takes a
finite time to switch off. At this time Q1 sees the full +HVDC voltage present on C4, C5.

A very high current pulse results causing significant power dissipation in Q1. With inductor L4
in circuit Q1 current is allowed to build up slowly until L4 saturates. At this time Q1 is
switched on and its drain current has risen sufficiently to reverse D10 current. D10 turns off.
This L4 circuit significantly reduces the switching losses in Q1. Diode D | and resistors R25-
R27 serve to absorb the stored energy in L4 when Q| switches off. In particular it prevents
Q1 drain voltage rising significantly above 390V.

The PFC circuit can be tested separately from the rest of the PSU by utilising the test plug
PLTT. Testing the pfc is achieved by removing LKB, fitting a variac to the AC supply and
applying a floating DC supply of |6 to 20V across Vcc and HVRTN (pins 4 and 5 of PLTT).
The floating external PSU provides power to U3. With the low voltage supply on, the variac
can be turned up whilst monitoring +HVDC. The pfc circuit should produce an output of
390V d.c. with about 4V AC input. The +HVDC line should remain stable at 390V for all IP
voltages up to 276V RMS. If it rises above 390V do not increase variac input as there is a
feedback fault. An external resistive load may also be connected to the pfc via PLTT

pins |, 5.

Main PWM Power Supply Stage

The pfc provides stable +390V d.c. for the current mode flyback converter over the full
mains input specification. In spite of the converters dual power FETs the converter is of single
ended flyback design. The high voltage DC line is switched to the primary of transformer T2
by two power FETs Q3 and Q4. These switches are driven via T | from the control IC U4.
They are both either on or off together. Drive transformer T | provides simultaneous but
isolated drive to the two FETs.
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The cross coupled diodes D19, D20 return excess flyback energy to the supply line and
provide hard clamping of the two FETs at a value of only one diode drop above or below
the supply line voltages. In addition, energy recovery action of D19, 20 eliminates the need
for an energy recovery winding or even snubbing components. This reduces the waste heat
in the psu.

When both power FETs are ‘on’ the supply voltage appears across the transformer primary
and series leakage inductance. All secondary rectifiers will be reverse biased and no
secondary current flows. The primary current increases linearly and energy will be stored in
the coupled magnetic field of the transformer and also energy will be stored in the leakage
inductance. At the end of the ‘on’ period both FETs Q3, Q4 turn off simultaneously and the
primary supply current in the FETs falls to zero. By flyback action all voltages on the
transformer reverse. Initially clamp diodes D19, D20 conduct clamping the flyback voltage to
the supply line. All output rectifiers become forward biased and secondary current flows.
When the secondary current has built up (to nxlp) and the energy stored in the primary
leakage inductance has been transferred back to the supply line the energy recovery clamps
D19, D20 cease conduction and the primary voltage falls back to the reflected secondary
voltage. Thus all surplus stored energy is recovered to the supply line and dissipation is
minimised.

On application of HYDC (390V) when the mains input is first connected C55 charges up via
R48. When C55 attains |6V the under voltage lockout within U4 is released and V ref is
enabled and outputs 5V. Output pin 6 delivers |5V pulses to the primary of T1 and Q3, Q4
receive in phase drive pulses which in turn causes primary current to build up. Primary
current is sensed across R4/ and fed back to pin 3 U4 for feedback stability and overcurrent
detection. Voltage feedback is generated from windings 10, 50 from T2 via resistor network
formed by R31, R32, R33 and RV into pin 2 U4. frequency compensation for the error
amps within U4 is accomplished by network formed by C53, R30. In addition to providing
voltage feedback the feedback winding (10, 50) supplies power to U4 via D32 and C55 once
the psu has started operating and supplying output power. The feedback voltage as applied
to pin 2 U4 is adjustable via RV which sets the raw output voltage levels of all secondary
windings.

Overcurrent trip operation occurs should the primary current exceed 4.5A approximately.
Once | sense pin 3 (U4) exceeds |V then the gate drive output ceases and the feedback
voltage falls. Once the feedback voltage on pin 7 (U4) falls to less than |0V the V ref shuts
down and C55 discharges. The only charge path for C55 now is R48 and after
approximately |-2 seconds C55 exceeds |6V and output pulses are initiated and the PSU
operates.

Should a permanent short circuit be applied to one of the power output lines the psu will
‘hiccup’ continuously with an approximately 3 sec off time. Thus the mean power dissipated
within the psu under fault conditions should be low. Gate drive is clamped by D21, 22, 17
and 18 so as not to exceed the FET gate voltage specification. R49, 50 serve, together with
the FET gate capacitance, to slow the switching edges of the power drain waveform thus
minimising conducted and radiated interference without causing excessive power dissipation
within the FETs.
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To switch the flyback converter on the opto-coupler detects the presence of a serial data
stream from the display at PLTH | |, 12. On detection of the data stream the photo
transistor within U5 is turned on pulling down the gate of Q2 below its threshold voltage.
Q2 turns off allowing the compensation pin | U4 to rise enabling output of the IC U4. In the
PSU off state Q2 is held on by current in R37 from Vcc. For test purposes the PSU can be
turned on in the absence of a serial data stream by linking -2 on LKA.

T2 Secondary Circuits

Modulator -600

The three isolated windings of T2 (1-20, 2-19, 3-18) are individual 200V windings each
having a rectifier and reservoir capacitor. The supplies are connected in series to give the
required -600V supply for the modulator.

Receiver Tuning Supply +30V
Rectifier D9 and capacitor C4 | provide d.c. input to the three terminal linear regulator U |
which produces a fixed 30V output. L5 and C10 provide additional noise filtering.

Modulator IGBT Drive Supply +20V

Zener stabilisation formed by D2 and R1I5 converts +30V input to a stable 20V supply using
L6 and C39 as additional noise filters.

Magnetron Heater Supply
D28 together with C31, 32 provide approximately 20V d.c. for the magnetron heater switch
mode regulator on the modulator pcb.

Rx/Trigger Board +12V

With approximately 20V input from D28, C3 1, and C32 the five terminal ‘Simple Switcher’
Ué output is set to + 12V by R52, R53 and R54. The switcher operates at approximately
50kHz using L8 as the step down regulator inductor and D3 as the flywheel diode. Whilst
the power device within Ué is off energy is transferred to the load via L8 and D3.

Rx/Trigger Board -12V

D12, C33 provides approximately 20V d.c. into the three terminal linear regulator U2. R16,
R17 set the output of U2 to - 2V.

Rx/Trigger Board +5V

D29, C44 provide approximately |5V d.c. to the input of U7 a 5 terminal ‘Simple Switcher’
power |C. R55, R56 sets the output of U7 to 5V. L9 supplies power to the load, during the
off period of U/, via D7. This simple switcher operates at approximately 50kHz.

All output linear regulators are protected against input short circuits by reverse diodes
connected from output to input (D8, D6). Both linear regulators and simple switchers are
current limited for short circuit protection.
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T4 Motor Supply Output

On application of HVDC (390V) when the mains is first connected, C73 charges up via R63.
When the voltage on C73 attains |6V the under voltage lockout within U8 is released and V
ref is enabled and outputs 5V. Output pins | | and 14 deliver |5V pulses to the primary of
T3. Power Mosfets Q6, Q7 receive out of phase drive pulses which in turn causes primary
current to build up. Q6, Q7 and capacitors C4, C5 form half bridge power stage. Capacitor
Cé69 AC couples the power switch signal to the power transformer T4. This minimises the
possibility of core saturation in T4. Diodes D45, D48 are incorporated to ensure that the
integral Drain/Source diodes within the power Fets do not conduct during voltage reversals
in the Fet switch off periods. Primary current is sensed across by T5 and fed back to pin 9 U8
for feedback stability and overcurrent detection. Voltage feedback is generated from windings
10, 9 from T4 via D49, D50 and L3 to pin | of U8 via R79.

The feedback voltage as applied to pin | U8 is set via the ratio of R79 and Ré65 which sets
the output voltage level of secondary windings 5, 6 of T4 to a nominal 50V. Frequency
compensation for the error amps within U8 is accomplished by a network formed by C72,
R80, R78 and R65. In addition to providing voltage feedback the feedback winding (10, 9)
supplies power to U8 via D49, D50, D52 and Cé5 to pins 13 and |5 once the PSU has
started operating and supplying output power.

Overcurrent trip operation occurs should the primary current exceed |.5A approximately.
Once ILIM pin 9 (U8) exceeds 1.2V then the gate drive output ceases and the feedback and
output voltage falls. Once the feedback voltage on pin 15 (U8) falls to less than 10V the V ref
shuts down and Cé5 and C73 discharge. The only charge path for C/3 now is R63 and after
approx |-2 seconds C/3 exceeds |6V and output pulses are initiated and the PSU operates.

The Motor supply output (+50V) is derived from windings 5, 6 of T4 via D51A/B, L14 and
C70. R77 and C/1 perform noise suppression of switching edges. A train of pulses is
produced from the rectifying diodes D51A,B, the mean DC level of which is controlled by
the ratio of the on to the off period. By varying the mark-space ratio, the mean DC level at
the output of the low pass filter, formed by L14 and C70, can be controlled to the required
level.

Should a permanent short circuit be applied to the power output line the psu will ‘hiccup’
continuously with an approximate 3 sec off time. Thus the mean power dissipated within the
psu under fault conditions should be low. Gate drive is clamped by D34, 35, 36 and 37 so as
not to exceed the FET gate voltage specification. R74, 75 serve, together with the FET gate
capacitance, to slow the switching edges of the power drain waveform thus minimising
conducted and radiated interference without causing excessive power dissipation within the
FETs.

To switch the half-bridge converter on, the opto-coupler U5 detects the presence of a serial
data stream from the display at PLTH | |, [2. On detection of the data stream the photo
transistor within U5 is turned on pulling down the gate of Q5 below its threshold voltage.
Q5 turns off allowing the soft start pin 8 U8 to rise enabling output of the IC U8. In the PSU
off state Q5 is held on by current via R37 from Vcc. For test purposes the psu can be turned
on in the absence of a serial data stream by linking pins -2 on LKA.
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5.4
5.4.1

5.4.2

5.4.3

X-Band Scanner Units and Transceivers

Modulator PCB (X-Band)

Functional Description

The principal function of the Modulator PCB is to generate an 8kV, 8A negative pulse to
drive the cathode of the magnetron. An SCR is used to resonantly charge a Pulse Forming
Network (PFN) to -1200V from the -600V Modulator HT supply. The charging cycle is
initiated by the Charge Trigger. The number of sections of the PFN is selectable by the
relays controlled by the Pulse Length Control Lines. The number of sections of the PFN
used defines the length of the output pulse.

At a defined time after the PFN is fully charged it is discharged by three series connected
Insulated Gate Bipolar Transistors through a pulse transformer. The discharge is initiated by
the Modulator Trigger. The Pulse Transformer, which has step up ratio of 12:1, transforms
the resulting pulse to 8kV. The back edges of the medium and short pulses are speeded up
by a saturable reactor connected across the primary of the pulse transformer.

Other functions include regulating the magnetron heater supply, monitoring a spark gap to
ensure correct operation of the magnetron, and generation of a timing reference for the
Radar Trigger.

Inputs to the Modulator PCB
-600V Modulator HT Supply
+20V Modulator Trigger Supply
+ 16V - +27V Magnetron Heater Bulk Supply

+12V

-2V

Short Pulse Control Line when OV selects short pulse.

Medium Pulse Control Line  when OV selects medium pulse.

Charge Trigger initiates charging of Pulse Forming Network. Typically
| Amp current pulse.

Modulator Trigger initiates discharge of Pulse Forming Network. Typically
4us, 3.5V positive pulse.

Turn Down Enable dc voltage controls the magnetron heater voltage. OV

on long pulse, 3.5V Standby Medium and Short Pulse

Outputs from the Modulator PCB

Primary sample positive pulse sample from pulse transformer used to
initiate Radar Trigger. Typically 40V amplitude.

Magnetron current sample  a dc voltage proportional to the magnetron current
derived from the secondary of the pulse transformer.
Typically +2.5V (on long pulse).

TX Active a signal that is normally OV that rises to >2.5V if the
spark gap operates continuously for 2 seconds. This
signal is used by the Trigger PCB to indicate a
transmitter fault to the display.
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HT Sense sample of Modulator HT Supply fed to Trigger PCB for inclusion
in BITE message sent to display.
TX Define Link settings used to define modulator type to Trigger PCB. OV

or 3.5V dependant on link settings.

5.4.4 Circuit Description (X-Band Modulator PCB)

2-62

The following circuit description is based on Circuit Diagrams 65810912 (X-Band |0kW
Modulator PCB) Figure 2.29, and 65825912 (X-Band 25kW Modulator PCB) Figure 2.30.

Magnetron Heater Supply
The magnetron heaters are derived from the Magnetron Heater Supply at PLVD | and
PLVD2. This supply may vary between 16V and 27/V.

The Modulator PCB is configured for the intended magnetron by the setting of link LK1 fitted
to the Modulator PCB. Refer to Figure 6.38 ‘Link Settings - Modulator PCB’, in Chapter 6,
for further information.

WARNING - On no account should the heater voltage be measured
whilst the Transceiver is transmitting.

Ina 0KW X-Band system, the magnetron requires a heater voltage (measured between
TSJI and TSJ2) of 6.1V on Standby, Short Pulse, Medium Pulse and Long Pulse.

Ina 25KW X-Band system, the magnetron requires a heater voltage (measured between
TSJI and TSJ2) of 6.1V on Standby, Short Pulse, and Medium Pulse. On Long Pulse, this may
be turned down to 5.1V depending on the type of magnetron fitted.

The Mag Heater Supply is connected to the input of the switching regulator Ul. Ul is
configured as a buck regulator running at a constant frequency of approximately 52kHz.
During the time that the regulator is switched on, power is supplied to the load from the
Mag Heater Supply via L106. When the regulator switches off, energy stored in L106 is
transferred to the load via commutation diode D1 12. C| 12 provides output smoothing. The
output voltage is sampled by the feedback network R132, R133, R145, R136, and Q102.
The sample voltage is fed back to pin 4 of Ul where it is compared with an internal voltage
reference. If the sample voltage fed back is greater than the internal reference voltage the
time that the regulator is switched on for is reduced until the sampled voltage equals the
reference voltage. Similarly if the sample voltage is less than the internal reference voltage the
time that the regulator is switched on for is increased until the two voltages are equal. In this
way a constant output voltage can be set by selecting values in the feedback network.

When long pulse is selected, the Turn Down Enable signal at the gate of Q102 is OV biassing
Q102 off. In this condition R136 is connected in series with the feedback network, increasing
the voltage at U| pin 4. The regulator ‘on’ time is therefore reduced and the output voltage
is reduced to the level required for 5.0V magnetron heaters.
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When Standby, Short Pulse, or Medium Pulse is selected the Turn Down Enable signal at the
gate of Q102 is set by the Trigger PCB to 3.5V turning Q102 on. When Q102 is turned on,
R136 is short circuited and the voltage at pin 4 of U1 is reduced.

The regulator ‘on’ time is therefore increased and the output voltage is increased to the level
required to set the magnetron heaters to 6.3V. The inductor L103 and capacitor CI |5
isolate the regulator from the high voltage pulse that appears at the bias winding of T 107.
The voltage at the output of the regulator measured at TP106 is typically .5V greater than
the 6.3V or 5.0V to allow for the voltage drop across L 103 and the secondary of the Pulse
Transformer.

Charging the PFN

With -600V supplied from the Power Supply PCB via L101, the PFN charging is initiated by
the positive edge of the Charge Trigger signal on PLVCS8. This trigger signal passes via the
isolating transformer T101 to the gate of input SCR Q101. The positive pulse turns the SCR
on to start the resonant charge. Because L101 and the capacity of the PFN form a resonant
circuit, the input current to the PFN is sinusoidal in character and the line charges to about
|.8 times the Modulator HT supply voltage.

The PFN charges through Q101, the isolating diode D101, and the delay reactor L105. The
charge current reaches a peak and decays to zero, and at this point D101 becomes reverse
biassed and Q101 turns off. This occurs when the voltage on the PFN is at its maximum
value. R106, R107, and R108 provide a discharge path for any voltage on the anode of
QI0I.RI126, R129, R130, and RI3 | form a potential divider across the Modulator HT
Supply to feed a sample voltage to the Trigger PCB for incorporation into the BITE message
sent to the display.

Discharging the PFN

The modulator is triggered by the Modulator Trigger pulse from the Trigger PCB. This
positive pulse of typically +3.5V amplitude is amplified to 20V by U3, . The output of U3 is
fed to the primary of the isolating transformer T 105. The transformer has three identical
secondary outputs, each of which drives one of the gates of the series connected IGBT's
Q103, Q104, and Q105. The transformer turns ratio is |:1 so each gate emitter of the
IGBT's is driven by a 20V positive pulse.

By clamping any signals fed back from the transformer to a safe level, DI I | and D110
protect the output of U3. RI21, R122, and R123 control the peak current spike into the
capacity of each gate to ensure the IGBT's turn on together. Initially the delay reactor L105 is
high impedance and momentarily delays the discharge of the PFN until the IGBT's are fully
turned on. This ensures that high current does not flow through the IGBT's until the voltage
across them has fallen to a low level. Approximately 250nS after the trigger pulse the delay
reactor saturates, and the PFN is discharged through the primary of the Pulse Transformer
T107. The resulting 650V primary pulse is transformed up to 8kV to drive the magnetron.
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D107 in the charging circuit clamps any positive spike fed back through the capacity of D101
to protect Q101. RI125, R126, R127, VDRI, VDR2, and VDR3 ensure that the voltage is
shared equally across each IGBT.

Defining the Pulse Length

The PFN defines the transmitted pulse shape. It is only when long pulse is selected that all
the energy stored in the PFN is transferred to the magnetron. On medium and short pulse
the transmitted pulse length is controlled in two places, using RL| and RL2.

a) The PFN
The relays are used to select the number of sections of the PFN that are used for
a given pulse length. The more sections used, the longer the pulse.

b) The Tailbiter.
On short and medium pulse the PFN is used to define the start of the pulse but the
width of the pulse is determined by a saturable reactor L 104 (tailbiter) connected
directly across the primary of the pulse transformer. The number of turns on L104
is varied to suit the pulse length required. The number of turns is selected by RL|
and RL2 dependant on the pulse length selected.

The tailbiter acts by changing from a high impedance to a low impedance to short
circuit the primary of T107, terminating the drive pulse to the magnetron. The time
that L104 remains in the high impedance state is dependant on the number of turns
and the voltage impressed across it. Any charge remaining in the PFN when L104
changes state, is dumped into the circuit consisting of D102 and RI | 5. The PFN is
then in a fully discharged state ready for the next charging cycle.

Relay PFN Capacitors in L104 Tailbiter
Energised Circuit Winding Used
Long None Al None
Medium | RL2 C105, C107, Cl108 C109 I -3
Short RLI Cl105, Cl107 2-3

Relay 1 and Relay 2 Operation

Pulse Transformer

The purpose of the Pulse Transformer T 107 is to match the impedance of the PFN to the
impedance of the magnetron. In doing this, it also steps up the voltage pulse to the correct
level to drive the magnetron. The output of the PFN is directly connected to the primary of
the Pulse Transformer, and the secondary is connected directly to the magnetron cathode.
A bifilar wound secondary is used to allow the heater supply to be connected to the
magnetron. An additional secondary winding carrying the heater current is used to bias the
core of the transformer magnetically, so that the number of secondary turns required to
support the long pulse voltage pulse can be kept to a minimum.
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R137 and current transformer T 108 in series with the primary of T107 provide a 40V
positive pulse ( Mag Sample) to the Trigger PCB as a timing reference for the Radar Trigger,
and AFC Trigger.

RI19, D104, CI18, RI'8, and current transformer T 106 in series with the Pulse
Transformer secondary provide a rectified output (Mag Current Sense) proportional to the
magnetron current. This voltage is passed to the Trigger PCB where it is incorporated into
the BITE message sent to the display.

Zener diode D127/ restricts the maximum output voltage below the level that would damage
the circuit on the trigger PCB. The voltage can be monitored at TP 100, and is used to set
the magnetron current in service.

The EHT PCB

The two leads from the bifilar secondary of the Pulse Transformer are routed through the
EHT PCB. D106, DI 13, and R120 clamp any positive overswing at the end of the
magnetron pulse and absorb any surplus energy from the secondary of the Pulse
Transformer. The spark gap (Gap |) operates at approximately 12kV and provides
protection for the Pulse Transformer if the magnetron mistriggers, or if the magnetron
heaters become disconnected.

Spark Gap Detection Circuit

The earth return for the Spark Gap is routed through current transformer T 104. When the
Spark Gap operates the current through T 104 generates a positive pulse across RI138. This
pulse is used to trigger monostable U4A. D124 and D125 clamp the input voltage to the
monostable to a safe level. The resulting positive pulse at the “Q” of U4A charges capacitor
C125 positively. The voltage at C125 +ve rises from its normal value of OV towards + | 2V.
This voltage is sampled by the Trigger PCB, and when the voltage rises to +2.5V the
Transceiver is switched to standby and an error message is sent to the display.

On long pulse the spark gap has to be triggered for approximately two seconds for the
voltage on C125 +ve to reach 2.5V. R143 provides a discharge path for C125, which
discharges between monostable pulses such that the voltage on C125 returns to its normal
level in approximately four seconds if there is no spark gap activity.

R139 and zener diode D 122 provide a 3V bias for the electrolytic capacitor. Zener diode
D126 together with D 122 restrict the maximum voltage at C125 +ve to 4.5V. R147, R148
and D120 ensure that the voltage at C125 +ve is always positive. These limits are required
to protect the circuitry on the Trigger PCB. Low leakage diode D121 prevents C125
discharging through the output of U4A.

5.5 Motor Drive Board (X-Band) (Incorporating the Dynamic Brake facility)

The Motor Drive PCB generates the supply and control signals for the 3-phase electronically
commutated DC motor that turns the Scanner Unit. The Motor Drive PCB has the capability
of providing High and Low speed operation by link selection on the PCB.
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Circuit Description (X-Band Motor Drive Board)
The following circuit description is based on Circuit Diagram 6580191 | given at Figure 2.3 1.

The Motor Drive pcb is supplied with +50VDC and + |2VDC from the Transceiver power
supply (in both Aloft and Bulkhead fits). There is extensive protection provided in case either
of the supplies fails. This is necessary because the output driver stage is supplied from the
+50VDC side, and the control signals are generated on the + | 2VDC side. R51,R52 and
D13 prevent the slow start voltage across C2/ from rising until the +50VDC supply is valid.

Pulling control line "TU Enable’ below 1.5 volts starts the voltage across C27 rising which in
turn allows a slow build up of speed up to the maximum set by the speed selection link. The
6 complementary output FET switches (Q7-Q12) which perform the commutation, are
protected by a current sensing and limiting circuit, in the event of overload or stall. The
current sensing elements are 2 thick film resistors in parallel (R19 & R25). Note that it is
possible for the circuit to function with one of these open circuit, however, the maximum
load current available will be halved.

A voltage reference of +5V is generated inside the motor control IC (Ul) and is available at
pin 2 (VREF). This is used to generate the speed control voltage at pin | (E/A IN+) via a
resistor divider network and speed setting link LK.

The basic “chopping” frequency of 10KHz is defined by R22 and C15 and appears as a small
sinusoidal waveform on pin 25 (RC OSC).

A second +5VDC supply (+V sensor) is generated on-board by voltage regulator U2 and
supplies power to the Hall position sensors within the motor, and to the associated pull-up
resistors R26,27,28.

Signals from the Hall Sensors in the motor are used to control the commutation sequence,
and are also used to provide a degree of speed compensation in high wind load conditions.

An additional feature of the PCB is a Dynamic Brake which limits the ‘windmilling’ speed of
the Antenna when the radar is turned-off, or is in Standby mode. This circuit is passive and
will operate with no supply voltage. The back E.M.F of a windmilling motor turns on Q13 via
D7 which then activates power FET Q14. This shunts the motor current via R42 (thick film
resistor) to ground. The voltage developed across R42 is sensed by Q16 and will turn off
Q4 if the current exceeds approximately 6 Amps. In effect, this forms a fast acting switching
load across the motor supply when the motor back E.M.F exceeds the supply voltage by
approximately V.

Input Boards (X-Band)

The following circuit diagrams are also included.

Circuit Diagram 65801913 - X-Band Masthead Input Board - Figure 2.32
Circuit Diagram 65801920 - X-Band Bulkhead Input Board - Figure 2.33
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5.7 Transceiver DC Power Supply (X-Band)

5.7.1 General Information

The power supply unit is of dual converter design that generates the supplies for the X-Band
Transceiver. The converter is housed on a single board and is powered by a DC input of
between 21.6V and 32V.

The power unit uses a push-pull converter front end to provide regulated high voltage d.c.
to a flyback converter providing the modulator HV d.c. +30V and +20V. The push-pull
converter supplies = 12V, +5V and motor volts of 50V either directly or via 3 terminal
regulators.

The PSU has the following features:-

e Adjustable HT voltage for control of magnetron current via the modulator.
* low and high input voltage protection.

e Reverse polarity protection for the d.c. input.

e Output short circuit protection.

* Slow start for controlled run up.

5.7.2 Functional Description (X-Band Transceiver DC Power Supply)
The following functional description is based on the block diagram given at Figure 2.34.

Principles of Operation

The PSU takes the form of a d.c. — d.c. converter using a pair of power FETs driven
alternately to switch the ship’s supply into the primary winding of the power transformer.
Voltages induced in the secondary windings are rectified, filtered and the +5V and =[5V are
further regulated to provide the d.c. outputs. The push-pull converter also produces + 140V
for the flyback converter which generates the modulator HV. In addition, this converter
produces +30V for tuning and +20V for IGBT drive.50v is generated for aerial motor
rotation.

Stabilisation of the outputs and regulation against variation in the supply voltage are carried
out by a regulating pulse width controller. The pulse width is governed by the level of the
input voltage and the output load current. Higher input voltage tends to reduce the pulse
width whilst higher load currents tend to increase the pulse width. The switching frequency
remains constant.

Pulse width control is achieved by using a signal derived from a + | 5V feedback winding
isolated from the output voltages but referenced to the ship’s d.c. input. This potted down
signal is routed back to the error amplifier within U6. A proportion of the feedback voltage is
compared with a stable reference voltage and the output of the error amplifier is compared
with a signal representing the slope of primary current in T1.
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The output of the comparator is thus a varying pulse width depending on both the primary
current and feedback voltage. Input under-voltage protection is achieved by comparing an
attenuated version of the input voltage with the reference voltage of U IA. If the supply input
drops below approximately |7V d.c. the output of U A goes low causing the PSU to shut
down. When the ship's d.c. returns to within the normal operating range the PSU soft starts.

The input over-voltage protection circuit operates by monitoring the ship’s d.c. supply using
a zener diode (D7). If the input exceeds approximately 35 volts the controller U6 is shut
down. Returning the input voltage to normal limits automatically re-starts the PSU. The
current sense transformer (T3) feeds the attenuated primary current signal into both the
p.w.m (current mode port) and the overcurrent latch circuit formed by UIC, Q2 etc. The
current mode controller (U6) also terminates output pulses should the primary current
exceed a preset limit. Thus there are two paths of overcurrent shutdown.

Common mode and differential mode filtering is provided at the input to the PSU. Reverse
voltage protection is also provided which if it should occur would blow the input fuse.

Starting the p.s.u. is by detection of the presence of serial data at PLTH by U8. This enables
the p.w.m. in U6 via UB.

DC Outputs

The power supply outputs the following voltages:-

e variable modulator HT adjustable over the range —550V to —650V.
e +30Vtuning

e +20VIGBT drive

e +50V aerial motor

* + 16V magnetron heater circuit

e +5Vtrigger board and = | 2V trigger board

5.7.3 Circuit Description (X-Band Transceiver DC Power Supply)
The following circuit description is based on Circuit Diagram 658108 | 6 given at Figure 3.35.

Input Supply

The ship’s d.c. supply enters the PSU via PLTA to the input filter consisting of CI — C3, L|
and L2. Transient filtering is performed by VDRI a zinc oxide voltage dependent resistor.
The input filter is effective against line to line and line to ground interference. Diode DI,
connected across the d.c. input protects the PSU against reverse polarity input. If this should
occur the diode will conduct and short out the supply blowing the input fuse. Q6, D2 and
D51 forma 15 volt series regulator.

This forms the start up supply to the p.w.m. controller Ué. After the PSU has started the
supply is derived from the feedback winding via D52.
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PWM Control Circuitry

The p.w.m. driver provides two out of phase pulse width modulated waveforms to the gates
of the power switching FETs Q| and Q5. The FETs are turned on alternately for periods of
time dependent on the output voltage and load current. T| primary winding current is
sampled via T3 and fed to the pulse by pulse limiting circuit within U6 (pin 4) and
overcurrent latch circuit (U1C, Q2). D14-17 rectify the attenuated primary pulse from T3
and supply a voltage proportional to primary current to pin 8U | C. In comparator UIC a
proportion of the reference voltage (0.9V derived from 5.1V) is applied to the non-inverting
pin 9 UIC. Should the primary current exceed 0.9V at pin 8 U | C the output of U |C goes
low pulling down the base of Q2.

The collector of Q2 rises to the 5.1V ref causing D | 8 to become illuminated. By positive
feedback pin 8 U C goes further positive which latches U C. The high signal from Q2
collector is also fed via D18 and R16 to pin 16 U6 to initiate shutdown. The latched
overcurrent state can only be reset by interrupting the serial data stream to U8.

At switch off, the current trip latch U1 C and Q2 are reset by the low output from U | D.
Latching occurs in less than 100ms to minimise the number of fault current pulses handled by
the FETs. Each time that the drive waveforms are re-started from either interruption of the
serial data or overcurrent operation the slow start current comprising R56, R59 and C55
comes into operation.

Over Current Protection

With current mode regulation, peak current sensing automatically provides flux balancing in
push-pull converters and minimises the chance of transformer saturation due to asymmetrical
drive. In addition, by limiting the peak swing of the error amplifier an instantaneous peak
current limit is provided. By controlling the voltage at | LIM (pin |U6) the peak current in the
primary can be controlled.

The peak-peak current limit circuit is of the hiccup mode with auto-reset. The inter-pulse
period is of one to two seconds and should operate prior to the latching overcurrent circuit.
The snubber network formed by R6, C10 limit the voltage excursions caused by the
interruption of current in T by FET turn off and absorb leakage inductance energy. The
input capacitors C9, C65, C66 provide pulse to pulse energy for the output stage and ensure
that the output stage remains stable under all conditions of load.

The switching aid network (D4, R4, R45. R65 and C6) across Q5 and a similar network
across Q| reduce the drain/source over-voltage transient at turn off.

U6 operates at a fixed frequency of approximately 80kHz set by R57 and C54. An internally
generated 500ns blanking pulse is applied to the outputs at the end of each pulse to provide
a dead time for recovery of output rectifiers and to ensure the power pulses do not overlap.
The oscillator ramp is buffered by Q3 and the signal is mixed with the current sense ramp
and applied to pin 4, Ué. This ensures stability of the power supply at duty cycles of greater
than 50%.
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Under Voltage Protection

Under voltage protection (IP) is provided by UIA. The raw ship’s mains (LV DC) to the PSU
is sensed by the potential divider formed by R25, RN2C at R24 and is fed to the NI input pin
5 UIA. 5.1V reference is fed to the inverting pin 4 U A and if the d.c. input falls to less than
6V — |7V the comparator output pin 2 U A pulls down | LIM pin | of Ué. This shuts down
the PSU until the input d.c. rises back within specification. The PSU starts in its soft start
mode.

Ovutput Voltages from the Push-Pull Converter
The push pull converter produces the following outputs, some of which are used internally
and some are outputted via three terminal regulators.

e + 140V d.c. forinternal use by PSU up converter producing HV for modulator.
e +50V d.c. for aerial turning motor.

e + 16V d.c. magnetron heater circuit.

e *1[2V, +5V for modulator and trigger board.

e +30V via up converter for tuning.

e +20V via up converter.

Zener diodes and resistors are connected across most outputs from the push-pull converter
section to provide critical minimum current flow through the chokes to maintain the correct
output voltage at all load conditions.

U7, U4, U2 are three terminal regulators which provide stabilisation and short circuit
protection for the +5V =12V ralls.

The up converter takes the form of a flyback converter where the + 140V rail generated by
the push-pull converter is switched to the primary of transformer T2 by the power FET Q4.
This FET is driven by the control circuitry within U5. Flyback action takes place during the off
state. During the FET ‘on * state, energy is stored within the transformer T2. Switching aid
networks comprising R44, C37, D27 and C38, D28, R38, R39, R40 serve to limit the
flyback voltage appearing across Q4 during the transition period of on to off.

Primary current is sensed via R4 | and is fed back to U5 via R60 with C39 filtering switching
edges. This feedback provides overcurrent protection under fault conditions and stabilises
the PSU under normal load conditions.

Initial start up voltage is provided from the + [40V rail via R46 which charges C40 towards
I'7V. U5 starts when this voltage is achieved and then via voltage feedback action the p.w.m.
chip U5 receives power from T2 via D35.

The flyback converter starts approximately 2 seconds after the push-pull converter has
powered up due to the charging action of C40 via R46. Should an output over-current fault
occur then the up-converter hiccups on/off with approximately | second repetition rate until
the fault has been rectified.
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Voltage feedback also occurs via T2 winding, D35 and potential divider formed by R48, R49,
R54 and RVI. Rv| sets the voltage at pin 2 U5 and adjusts the HV output over the range
550V to 650V. Thus the magnetron anode current is adjusted via the modulator. To
produce the —-600V d.c. HT, three windings on the secondary of T2 each produce 200V and
are added together at the output of the rectifier circuits. The 30V circuit is fed via a three
terminal regulator used to absorb the varying output of T2 when RV is adjusted for various
settings of the HT. The 20V rail is stabilised using D22 from the 30V output.

The flyback converter operates at approximately 40kHz.

The motor (aerial supply) is approximately 50V with a starting current capability of up to 5A.
The usual running current is from |-2A. Zener diode D4/, together with R67 provide
enough critical current load to prevent the output voltage rising above 60V under very light
or no load conditions.
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Figure 2.35 X-Band Transceiver DC Power Supply Board
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6 Replacement Spares

Refer to Chapter 6 for a full list of replacement spares.

7 Wiring Diagrams
Refer to Ship's Manual 658000 10B Chapter 3 for complete system installation diagrams.
The wiring diagrams Included in this section are as follows:
Figure 2.36  X-Band Turning Unit (Aloft) Schematic

Figure 2.37  X-Band Turning Unit (Bulkhead) Schematic.
Figure 2.38  X-Band Transceiver Schematic
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Display Monitor Units and Consoles

General Description

There are three basic types of Display/Monitor Unit as follows:

. 180 Display Unit (High or Medium resolution)
. 250 Display Unit (High or Medium resolution)
. 340 Monitor Unit (Medium resolution)

The 180/250 Display Units comprise a monitor unit and a Processor Electronics Unit (PEU)
fitted in a free-standing housing suitable for desk-mount operation, see Figures 3.1 and 3.2.

The separate 340 Monitor Unit is designed for mounting in a split-cabinet or customer
specified console, see Figures 3.3 to 3.8.

Refer to Chapter 4 for details of Processor Electronics Units, and to Chapter 5 for details of
individual control modules.

BridgeMaster E Radar

65800011
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Display Monitor Units and Consoles

2 Unit Configurations

2.1 General Information

2.2

Display monitors are supplied according to the mounting requirement, i.e. Deck, Console
(Kit) or Desk mounting.

Deck - relates to a split-cabinet pedestal mounted display unit.

Kit - relates to a screened monitor module for fitting into a customer specified
console (supplied in kit form).

Desk - relates to a desk mounted display unit.

The type of mounting (Display Type) is identified in the Monitor Unit's type number as
follows.

Monitor Unit Type Numbers
The Monitor Unit type number consists of a five figure number (e.g. 65826) followed by a

single letter suffix (e.g. L). A typical complete Monitor Unit Type Number may therefore be:
65826L. A further breakdown of the number is as follows.

uy

Radar ldentifier ‘ Label 1‘

Screen Size

| Label 3| Display Type

Label | BridgeMaster E Identifier (fixed as 658)

Label 2 Screen Size

Label Screen Diagonal

14 14" (180 series)
21 21" (250 series)
26 | 26" (340 series)

3-2
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Label 3 Display Type

Monitor Mounting* | Resolution” | Buffered
Series Video O/P

F 180/250 Desk High No

K 250 Desk Medium No

L 340 Deck Medium No

N 340 Kit High TBA

P 340 Kit Medium No

R 180/250 Desk High Yes

v 250 Desk Medium Yes

w 340 Deck Medium Yes

y 4 340 Kit Medium Yes

*Deck relates to the inclusion in pedestal (split-cabinet) mounted display unit.
Kit relates to a screened monitor module for fitting into a customer specified console.
Desk relates to inclusion in a desk mounted display unit.

*All display options are ‘interlaced’ and have the following resolution.

Resolution Pixel Grid Shadow Mask
High 180/250 1365 x 1024 Fine
Medium 250 1365 x 1024 Medium

High 340 1365 x 1024 Fine

Medium 340 1024 x /768 Medium

BridgeMaster E Radar

65800011
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3 Installation and Commissioning

3.1 Installation

Note - In order to assemble the Display Units from their supplied parts, refer to the
documentation supplied with the parts.

i Refer to Figures 3.1 for installing a 180 Display Unit.
. Refer to Figures 3.2 for installing a 250 Display Unit.

. Refer to Figures 3.3 for installing a 340 Split Cabinet.

3.1.1 340 Monitor Module

Note - In order to assemble the Split-Cabinet Console from their supplied parts, refer to the
documentation supplied with the parts.

. Refer to Figures 3.4 to 3.8 for installing the 340 Monitor into a console.
. Refer to Figure 3.9 for information on interconnecting cables required to connect the

340 Monitor to the Processor Electronics Unit, and to connect the Brilliance Control
Module to the Monitor.

3.2 |Initialisation and Commissioning

The Display Monitor is only part of a complete BridgeMaster E Series Radar, and cannot be
operated independantly. For details of complete system installations refer to the
BridgeMaster E, Ship’s Manual 658000 | OB.

After a complete system has been installed it must be Initialised and Commissioned as
detailed in Chapter 4 of the BridgeMaster E, Ship’s Manual.

BridgeMaster E Radar
34 65800011
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Chapter 3
Display Monitor Units and Consoles

4 Technical Specification

4.1 Display Monitors

4.1.1 BridgeMaster E Display Monitors

Display Monitor Type: Colour Raster Scan, with 4:3 aspect ratio landscape mode
picture format

Circle Size/ Screen Diagonal Radar Circle Pixel Grid Size
Resolution (inches) Diameter (mm)
180 High 14 180 1365 x 1024
250 Medium 21 250 1365 x 1024
250 High 21 250 1365 x 1024
340 Medium 29 340 1024 x 768

4.1.2 Non-BridgeMaster E Display Monitors

BridgeMaster E Display Monitors fitted with buffered video/sync outputs can be used to drive
a suitable Company approved monitor as a secondary display.

A suitable Company approved monitor can also be used as the primary display. In this case,
links in the video connection to the monitor are used to select the appropriate pixel grid size,

and indicate the screen size to the Processor Electronics Unit.

Video signal characteristics conform to RS343A. A link option in the Processor Electronics
Unit allows composite sync to be applied to the R, G and B outputs.

4.2 Video Processing

Parameter Detail

Manual Control Variable controls for gain, anti-clutter sea and anti-clutter rain.

Anti-clutter Auto Advanced adaptive rain and sea clutter suppression circuits,
applied without manual adjustment.

Enhance (echo stretch) Operation available by selection on all ranges, with
enhancement of targets over entire picture area except for a
small area around the radar origin. Special circuitry for
identifying weak/fading targets.

Multi-level Video Radar video digitised at |6 levels. Scan integration employed
at 16 levels and displayed at 8 levels on screen.

Picture Persistence/Trails | Medium persistence phosphor simulation with switchable true
or relative motion trails, achieved by unique video processing.

BridgeMaster E Radar
65800011 3-13
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Display Monitor Units and Consoles

4.3 Power Supplies

4.3.1

Power Supply (AC)

Parameter Detail

Input voltage range

92 - 276V RMS

Input voltage frequency range

47 to 64 Hz.

Maximum Input power

Display Units (including Monitor, Processor Unit and
Controls)

|80 Display 230 VA
250 Display 260 VA
340 Display 280 VA

Transient protection

Overvoltage transient of up to 40 % above nominal
input voltage with maximum duration of one second.
Pulse transient of up to = 1200 V peak, with a rise
time of 2 to 10 us and duration up to 20 us.

Protection facilities

Output short circuit.

High and low input voltage.
Output overvoltage.

Slow start.

High voltage multiphase operation

Via a suitable transformer.

4.3.2 Power Supply (DC)

Parameter DI G

3-14

Input voltage range 221032V DC

Maximum Input power 180 Display Unit 230W
250 Display Unit 260W
340 Display 280W

Transient Protection Symmetrical (line-line) 500 V of duration 10 us

(100 ws rise/ffall time).
Line to ground 500 V of duration 60 us (I ws rise/fall time)

Protection Facilities Output short circuit.
High and low input voltage.
Slow start.

BridgeMaster E Radar
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4.4

4.4.1

4.4.2

4.5

4.6

Display Monitor Units and Consoles

Mechanical Specification

Weights and Dimensions

Width
(mm)

Depth
(mm)

Weight
(kg)

Component

Height
(mm)

180 Display Unit 439 567 401 28
250 Display Unit 547 629 538 48
340 Display Unit -Deck Mounted 1301 991 680 1]
340 Monitor Module 497 481 730 55

Mounting Options (340 Display)
The radar display components are either supplied in the form of a 340 Deck Mounted

Display Unit, which incorporates a 340 Split Cabinet Display Console, or as a kit for fitting
into a customer specified console (eg. VT750 console).

Compass Safe Distances

Component Type No. Standard | Steering
180 Display Unit - |4 m 0.8 m
250 Display Unit - .8 m [.I'm
340 Display Unit - Deck Mounted - 2.7m .6 m
340 Monitor Module 65826 (P, 2) 20m [.I'm

Environmental Specification

To the requirements of the International Standard for Marine Navigational Equipment

CEINEC 945 (1988) and Amendment | (1992).

BridgeMaster E Radar
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5 Circuit Diagrams
The following circuit diagrams are included.

Circuit Diagram 65800922 - Display PSU (DC) given at Figure 3.9
Circuit Diagram 65800932 - Display PSU (AC) given at Figure 3.10

Refer to Chapter 4, Figure 4.4 for a basic 180, 250 and 340 Displays block diagram.

6 Replacement Spares

Refer to Chapter 6 for a full list of replacement spares.

7 Wiring Diagrams
Refer to Ship's Manual 658000 10B Chapter 3 for complete system installation diagrams.
The wiring diagrams Included in this section are as follows:
Figure 3.11 Inter-unit Cabling: Non-Integral PEU Front Panel Connections
Figure 3.12  Kit Display Unit Inter-Module Cabling

Figure 3.13  Split Cabinet Display Unit Inter-Module Cabling
Figure 3.14  Integral Display Unit Inter-Module Cabling.

BridgeMaster E Radar
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OPTIONAL KEYBOARD
PLLF 1 -
PLLF 2 [SERIAL DATA I/P
PLLF 3 SERIAL DATA O/P
PLLF 4 IDTR OUT (+12V)

PLLF 5 ov
PLLF 6 +5V
PLLF 7 RTS OUT
PLLF 8 +5V
PLLF 9 ov
MEMORY CARD MODULE OPTIONAL KEYBOARD
PLID
ON/OFF SWITCH POINTER
i A
ON/OFF SWITCH POINTER
SKSD 1 - PLKF 1 -
SKSD 2 - PLKF 2 |SERIAL DATA I/P
SKSD 3 - PLKF 38ERIAL DATA O/P
SKSD 4 - PLKF 4 |DTR OUT (+12V)
S§KSD 5 oV PLKF 5 ov
SKSD 6 - PLKF 6 +5V
SKSD 7 - PLKF 7 RTS OUT
SKSD 8 - PLKF 8 +5V
SKSD 9| +5V PULL-UP PLKF 9 ov

FILE REF: FRONTPAN.ECW

ISSUE A
11/5/98

Figure 3.11 - Inter-unit Cabling: Non-Integral PEU Front Panel Connections
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Figure 3.13 - Split Cabinet Display Unit Inter-Module Cabling

BridgeMaster E Radar
65800011 3-23



Chapter 3
Display Monitor Units and Consoles

INTEGRAL DISPLAY
MONITOR
OPTIONAL

INTERFACE UNIT KIT

D ON I INCLUDES :-
INTERFACE UNIT AN
ON/OFF CABLE 65800514 (2m
L 1

(10 0 O[]
o]

OPTIONAL KEYBOARD

@ OUTPUT
BRILLIANCE . T0 SVEII(E:\?VEgARY
[sku | [ PLT ] REAR SKW
[pPu |  [skT ]
gé\g%ﬁlz E?S%bf-,m ;r OPTIONAL CABLE 65800514 i
[ps] LPR] QORI Kz 1
[SKS | [SKR] REAR SKY ‘ PLZ 3
PROCESSOR ELECTRONICS UNIT 'NTEEFTACE i
OPTIONAL JOYSTICK/ i
|
|
|
|
|
|
|

|
|
|
|
|
|
|
MEMORYCARD I/F TRACKERBALL | OPTIONAL
|
|
|
|
|
|

- O

ISSUE B 17/11/98

|
|
|
|
O ' FILE REF: MODUCON3.ECW
|
|
|
|
|

BridgeMaster E Integral Display Inter-Unit Cabling

Figure 3.4 - Integral Display Unit Inter-Module Cabling

BridgeMaster E Radar
3-24 65800011



S-Band Scanner Units and Transceivers Chapter 1

pLTK
FAnL "
5 en ;
FILTER SCREENING 80X esun csoun :‘ 2
96400789 96400789 Fann 3
| L — =
Lne
| L n
cs
L cis 1o 2
- | | =cw cso a70n - R Il L
e | ru 220m 2200 , .
I N Test 2ron s I o A -
NEUTRAL 17 | 17t 2|3 uw 180K 2w | cas { Raz K
96400788 seaoorgs | VAT N - o 9N,
I | rao Ret 14 w Il waw 200v
EARTH | NNE NNF N |1t
‘ ‘ Do o oo o
‘ wirvoe
- i3 L WRT HVRTN I s Qe so0v pLTE
HEATSIK T 2 e e | ST S o 120ma MoD HT
220u 0 o3| a00v
v
RED MOD HI RIN
s V2o T Itz
° se27 Q3
3 T e |G Bow || o s ‘
HVRT o |
) u Il i—. Ras
ua D21 ® F3
u o10 e uctbia v I cso Q 4TKAW
75004 RHRPEG0 “voc r—1 z
96400787 2 . vee s ‘ ‘
R30
d our o N o s RijicE
coup
—+ reLow ) Bzx7acis 7 I
cz2 8 | \rer o |8 13
1000 Il
L =c Q4 I
13w e80u Ras
96400785 o8 1RF840 i
< R31 ‘ ‘ D9
2K7 s 3 BYV27 200
4 aror | I
— [Ty — o
=
oz ana oo ||
KaueK
" Ursao7
ou & c2 episo. & T [N Q2 Il
R20 BAVIO 1on 00 =05 2ZWN2106A I T
£ c3 680u o
oR22 ) 200 s
— B v =y I
R2L o5 2 > o0 BATES V1 |l 1smA 200
A g T ® I cu
T~ 4
ser Il sov B2XE5C20 sov
vaG 1
I T
Il o
o
Il
Re ¢ Ril o -
TS [ o o 47U NNE ) MAG HITR SUPPLY
R2s 10 2 "
PrC cse
e 2 | Ty I v oS = oo
U S s | otom | Bvw2is0 Lupsre
sk Q205K [ s | A i 1A sy
0%
. w cs7
s 5 Lrizen Il bl pis j_-.gmu
v
® ro 5 IO I = s
cas r
330K 205K B 9 L R37 | e 1N4003
0% y Y oror 100k H - %,
2 ®
VREF 9 R1 ‘ ‘
® T
o e I o s
Ra1 Ras
o 10K 220K I A o
=c o . Il 003
e N e HVRTN I 12 e
12K1 B_|g C R s I BYV28 200
s $ § M s osa  anv
g g N N = cs6 Il
T T c o = c6 1000
i 1 é B 1000 |1
czs Il
6 R19 L9
Rig
B ’ [ s ssa00005
W our 05A +5v
T 4
HVRTN I ™ s
WARNING |l Sl
4HVDC, HVRTN AND U Il
CIRCUIT ARE CONNECTED I = o Rss c12 v
TOTHE RECTIFIED AC 310003 RS 40w
INPUT VOLTAGE N EN T
I o
star T
n o
HEATSINK
pLTH iy
pLID
MAG HTR SUPPLY "
VAG HTR SUPPLY !
v 4
o3
Serozans [ a— .
. —— File Ref: 65801909
w1,
s

Issue |. Dated 23.04.97

w
START L 4+
oz s

Figure 1.31 Circuit Diagram 65830909 - S-Band Transceiver Power Supply

BridgeMaster E Radar
65800011 1-61/62



S-Band Scanner Units and Transceivers

Chapter

TPI01

I

cHaRGE TRIGGER s
o108 1
)
o P 4 RLE j_
1 | iz
: 2 1o0m
cio1 o1 o
1in R101 TRIGGER 2:1
x2 ;ka e
B ; I
B R102 0109 A R c133
_— 10 . 4 u g 1o0m
MODULATOR HT o
b~y
v
0
Rize L——
680K Q101 =z D101 L1085 L102 PFN COIL
FOB1ONH EVTQ — 2 at 3 at at 2 5t
K ArAA .
Rizo I Va1
G0k VAGNETRON
b107
R106 = ovass
= ax 100¢
R130 220m
G0k v
Ri07 on
HT sense 100k
Rist o109 cios s cios
Tk s
R108 " e T o0 Tion
100k Qu03 A
Rizs
o o7 s VoR
ov RS D102 RLIC
l o TPLL s PR IRGPCSOF DSAIL7-16A 3
T 7 u ne
e o115 c
200 + Dus Qu0a o Lz
cizo cit b111 os rze Rize vor2
220u 1000 o e BATES S _ B 330K RL1D
o o s cizt eS o TRopCsor o e
oute 1 1 i _ _es 4 P
u WE S rpwe D116 no &
R124 a70n MOD TRIG T105A ros Qo5 RS
MOD TRIG oo 4 e = aR3 EHTPCEASSY
oo 15 P10z 2 o3 2 sow [ ess01616
® oo 3 o W Riz7 vors I s
15 bit0 opcsoE 0 330K
= W . Tows ce
ke [
ov o | 100n |
w2
—— e e — — —
| =3
D106 |
| SRz |
mall | |
HllE |
RLB T107 |
- \ | [
| SRK-1228 |
| I | oo
| | 12y
2 | | o L cw
‘ 100n
| | 82¢
| vss
i o | |
0 ‘ U4A
| | cize 45388 o121
n
e ! | w© o B
Tz o106 ,
Lios Loz Rig7 I e IhADS0
R0 a7 I
MAG HEATER SUPPLY
10
Ri2 s | R :
™
p Loz
R120 , 15 ot
TALBITER Rz R
T104 v
s | cue R13s T106
oo 2L, 100m (ST I vs3
= = o112 P cus om o
80SQ040 100n 47
Q102
v
2yN2106A o
Riss s Rie7
TURNDOWN EnBLE 126 Rz
it
® Ri34 TP107 TP100
100 o120
cizs Lkt FrTTED 23 D10 SPAK GAP SENSE
1000 [N MAG CURRENT SENSE
IPADS0
N914 R118 p127 £, cis R143
Riss = o 330K
c116 m BZX79-
o &0
Ri1o 100n = cavr
27
o ov ov
08
#1 @ ASSY 65830801 D122
w2x7s
ML e PcDETAL 7654064 o v T G savPLE o126 =20
MAG HEATER sUPPLY 0 TURNDOWN ENABLE o
MAG HEATER SUPPLY 2 MP* Lk2 Vs R139
H =5 TxoEFINE " oy
o H SPARK GAP SENSE L wewiRe Liken 7
207 : VAG CURRENT SENSE
v H VAG SAIPL poes
12v H CHARGE TRIGGER
SPARE ! i
TXOEFINED
HT SERSE o
TOEFINE
v
w3
v TXoEFINE 2 N
1| wanorrimTeD
PLVB. il 3
MODULATOR HT = File Ref: 65830912
Issue 4. Dated 12.11.98
om
ov

BridgeMaster E Radar
65800011

Figure 1.32 Circuit Diagram 65830912 - S-Band Modulator Board (30kW)

1-69/70



S-Band Scanner Units and Transceivers

Chapter 1

rior +ov
SYNCHRO S1 1
SYNCHRO S2 2
SYNCHRO S3 B U2A LK2
SYNCHRO R1 3 74HC74 4 i
SYNCHRO R2 M H
SYNCHRO R3 2 5 —
HIMKR 1 5V 5 bPpQ N
H/MKR 1 RET 3
7 ) CLK v
RAD INHIBIT +12VPM ¢ gle
RAD INHIBIT RET RN1 u1 R3
R6 10K 74HC40103 R2 10K
560 4 o 110k c1
5 P1 fl
U4 6 P2 U
M © 65801804 e [© 18 sA 7 rs 100pf
= 45V,
#2 © 65801810 -+ b4
K =3 { == r cozp 14
M1 @ 47654061 1 3 ~ |5 = 5 p7 sy 1
2 = 0
3 PVAZ172 é 115 - le \
& = g 53— SPE D P Q
3 APE " R u2B
5 cl/cE cLK 74HCT4
RST c
L ad
L, ov
sl b 1
— 3
Q1
ZVN2106A PLZK
SKH ov 71
PRE TRIG
2
ov EXT TRIG 3
SKJ 5
6
7
8
ov H
5 I O R v R ﬁ
PM ON/OFF 1 12
PM TX/RX 2 13
PM TUNE 3 14
XR ADJUST 3 b
XT ADJUST M | i
+12VPM . | 7
120\>/PM ; ‘ g
g 9 ‘ 20
AZI PULSES 0
HEADING MARKER |
PLZE
i | COMPONENTS ABOVE LINE NNF
2 -
PM TRIGGER M PLZL
vce M N
R1 2
75 +12VPM N out +5V PLZB z
us ADJ R4 R7 ‘ ; S
1K
ov LM3178T 220 3
SKV g PLZM
SKkzv ., c3 t c2 £ o +12VPM i
RADAR VIDEO == 100u R5 = 100u — B1 -2 D1 7 2
680 100 HLMP3400 . 3
ov M
N 9 4
o 10
LKS
g LKS FITTED "S" BAND ONLY
TSB b
i DU DATA+ o
H DU DATA- b
H X DATA* bod
X DATA-
4 17
5 X TRIG+ | 1
8
. XTRIG- ] I
X SART+ ‘
7 20
8 ART- 21
o ONTACTOR +12V >
10 TU ENABLE 23
LK3 LK4 24
1 1
2 2 PLZG
— 3 3 1
2 .
LK3, LK4 NORMALLY FITTED 2-3 8 File Ref: 65801904
WHEN LK3, LK4 ARE FITTED 1-2 SERIAL DATA Issue 2A. Dated 22.10.98
TSA

CAN BE LOOPED BACK FOR SERVICING

BridgeMaster E Radar
65800011

Figure 1.33 Circuit Diagram 65801904 - S-Band Input Board

6-71/72



S-Band Scanner Units and Transceiver

Chapter 1

T
Tse By
MANS UNE . une
MAINS NEUTRAL N WAINS FILTER I NEUTRAL
H i I Eanth
—]
123488700111
(XK
Ty
Pk
PRy
g —
oire :
12y Y
o
e : ours
7 MODULATOR HT
o :
ow . : MODHT RTH
PULSE BEARING ASEY sy :
PLRE esa0inls o H
Sz eLrD
) _elomrebomk o : ; WAG TR supPLY
o
Sbrourses 5 . :
o H Peu :
Sz H assornoe :
TUENABLE- % H
Psi START 1 H
PSU START RTN n :
PERFORUANCE MONITOR
eu onon x
swchro R LEVEL AGIUST
x2 123458789111 PLVD
aPriowa 51 e e !
P T o :
v ! TURNDGWN ENABLE H
PERF NN TRI : w. :
e : - :
: SPARK GAF SENSE H
H MAG CURRENT SENSE :
e WA cAuPLE
CHARGE TRIGGER i |
123458 123 12345 | |1234568780 H ToD TRoote "
TRIGCER/ISERIL 1O - Tx EFIN !
Tep —FEF 3 ZE izo o MOD HT SENGE H
svucuro s " T DEFIM : an—aon
svucHRo ! 1 :
SYNGHRO H pLve
H INPUT PANEL ABSY ov s LaTor
H sseD1804 oM TRIGGER 1 asas0s1z 30kW
s H
7 | THESE FUNCTIONS ARE ONLY AVAILABLE i . eE
© | WITH GERTAIN GPTIONS (BEE GHAPTER ) s 1
H PuTUNE H :
% XR ADJUST H
» XTADJUST 4
12 P
12 .
13 10 =12V Pi 10
RAD INHIBIT - H bt aziPulsEs e
i AMKR P " T 7
I ov 4 PLvo LMITER DRVE
e " TXBATAT o " stave ateotens et |
PRE TRIG " TXDATA- " ! A INTIATE P4 uumer ciRcuLATaR
® = " : smmAE ow | ) [ P
1 oUBATAS 1 |
', DU DATA- ol 0 | L __ |
exr1rio 1 I
» TG » BIABED LIMITER ABSY xs
Trio-
21 2 ;
emon z s 2 | Low NolSE AMPLIER
P TXRX 2 Sant: 2 r |
PMTUNE | E TUNE Voo
XRADJUST
T —— | T e e — ‘{
2y ew | sanT RecEER |1 e
S — e— Pz sasaisar P AMPLIFIER | o
ov 7 o | | essoise e RADAR ViDEQ
AP : PRE TRIGGER s 1 &
e : SR I e I o I
HEADING MARKER ' o | | i
8 RADAR INHIBIT+ _ L 123456 L 123456789001 | |
PERF MON TRIGGER H RADAR INHIBIT - xs
H RECEIVER ASSY
o
4 e
P T 12ve
RADAR WIDED OUT “i2ve
n 2
18 2 OVR
16 a R
ou DATA® 1 : SARTVIGEG TP
. H SART SENSE
»
2
PLYA
12ve
Ky RADAR VIDEO H +12VR
= H “30vR.
: “avR
: WIDEBAND:
Pz H MAN
] e Lo Tui
! ! TUNE INDIGATOR
: : AFG TRIGOER
4 — 10 R
1" VR
Pzu
Py
=
gy
: sy
MANS PHASES L | wotorssann
AsE2 N
MAINS PHASES H BLAck AN
EARTH B
rep
BKFA ot

BridgeMaster E Radar
65800011

Figure 1-34 S-Band Turning Unit Schematic

1-75/76



S-Band Scanner Units and Transceivers Chapter 1

Tse Fs1
MAINS LINE N Une
WANS NEUTRAL i ) MANS FILTER I NEUTRAL
Rrii 2 | X I Eatis
123456789111
01z
PLTA
PLTK
Py S
py —
ours =
CoNTACTOR +12v "
NEwEE 2 s
" MODULATOR HT
o o
s " H MODHT RTNY
00 :
o 2
v PLTD
3 : | weimeny
5 s H WA HTR SUPPLY
£ ¢ Psu H o
o : 65801809 3 ov
BV H H 207
T ENABLE: % B 1zv
PSUSTART 1 H Tov
PSUSTARTRTN 1 K
123456789111 PLVD
01z 1
pLYC pLve !
PLvA 1 o 1 3
TURNDOWN ENABLE
2 2 4
: : s
: ARK GAP SENSE ‘ H
s AG CURRENT SENGE s K
s AG SAMPLE ¢
: HARGE TRIGGER :
o o H D TRIGGER H
TRIGGERISERIAL 10 o DEFINE 2 % PLve
o D T SENSE o N
P Fzs DEFINE 1
12 M 12 2 MAGNETRON
PLZB PLYB i = M
N N MODULATOR 4
H \TRIGGER H 65610810 10
H v H 65625811 2501
H VI ONIGFE H 65830812 30 Tse
H W TXRX H N
B MTUNE B H
50 H XR ADIUST H
RAD INHIBIT: L K XT ADJUST K
RAD INHIBIT - H H 12V P H
—? INPUT PANEL ASSY & 12y %
3 65601614 B AZI PULSES B —_—
—_—¢ u FVKR [P u ‘ i Bl
PLYD LIMITER DRIVE
= TXDATAT = " 12y o PPz |
skH skzH b TXDATA u : SAINTIATE - LMITER [ cmeusron
PRE TRIG ov %6 X
- i S i g R ‘
o DUDATA. o N (|
sk 19 2 19
xR i STRIGE i BIASED LIMITER ASSY xs
x STRIG: »
v T T
2 XSARTE 2 | LOW NOISE AMPLIFIER
s onors = T = g \
P TXIRX | E TUNE  vee |
PMTUNE
—— e e — — —
XRADJUST 1
XT ADJUST SART RECEIVER ‘ TP1L  TP2  TP3
e 11 P | ot | FavebeR | o
v ss801802 o RADAR VIDEO
: TR : [ \ ™t 9
T2vew v
H T TRIGGER H | PLXE | PLxa |
AzipuLSES
HEADING VARKER H ADAR NHIBITS H I Lasase .
H ADAR INHIBIT BIAS H L L ]
s K ADAR INHIBIT- ! )
PERE MON TRIGGER H H RECEIVER ASSY
10 10
i i e |
-12vR
13 el 1
12vR
1 14 2
R
15 15 3
16 16 4 VR
Tse B 1 : SARTVIDEO TP
n u u s SART SENSE
2 19 19
3 2 2
s P
B " 12vR
s ! 12vR
! 2 0VR
s 3 “SvR
% : WIDEBAND:
s AFCIMAN
¢ Lo Tune
A ! TUNE INDICATOR
MOTOR T s AFC TRIGGER
MOTOR H o o
1
skv
RADAR VIDEO

BridgeMaster E Radar
65800011

Figure 1.35 S-Band Bulkhead Transceiver Schematic



X-Band Scanner Units and Transceivers Chapter 2

L2
,,,,,, FLIERSCREENNGBOX es0un
cd00780
R ‘ —‘ TPT. b
N
e RED | Hvoc1 ,
| | TR T
NEUTRAL 96400781
1 2 c20 ‘ 2 1 ‘ 20
4n7. c19 C18 = 170W
| | 2200 a70n T Il R
EARTH s (3 e ca A ER— e o Il 4
UNE e w T | s L AR Tmn ras » . o o
I cas
NEUTRAL e BLUE I am 2 HRTN Leok 2w 032 I ® ancaw
96400814 96400814 BYV26E ‘ ‘ 1K2wW sty
| | ] 0 2000
o1
EARTH | N Il o
| ERECE)
|| —
T | e s7voe H L so0v e
C S 0 L WRT HVRTN o SR s woowr
77777777 HEATINK = ™2 oo | o I oo
00_o3) o o HT AT
RED
L R1L vor 1oz
4O Sear  [verskwo T = o Il 26 1N sTrABIZD ‘
HVRTN UF5407 ‘ ‘ 18
Ra
2
u I .J_—. Rad
@ w L o o d, S5
u 010 uczas B2x79C15 ™
RiRBSED o 7 I e
uH E vee 8 00v T
96400787 >
Bl w0 vre o 3] |Ces
2% + o > o, T o7 IS srmen
n B2X79C15 Il
1 H s 13
&z . VREF op I
2 o1 2= To0p
L4 — C4
/IM RHRPE60 13uH 680u R3t M
oxe
A sosores I
= s |2 x
3Rz 4 | prer Il
— Il
16y wRT L
oo =
p2a = cis RN a3 = o1 ||
o A c29 IRFP4S0 = & = K Il v
20 BAVIO 100 1000 Ra7 ov
L cs 680y 100K
0R2225W 220 RVL 2 @ Il 80uH 65
/| Y o | T |7 oo i 06400765
bis A €30 BATSS 15mA 220
R anvio ion 1 I
orz2 25w R Loen
T . [ I o o b
s ' T2 Rie To
ez e e s H RS
TEsT/ " TEST 31004
R I
PLUG oa7
480E I
R6 R11 Q7 P~ 0.7A(S) MAG HTR SUPPLY.
330K 205 R? DRV LT IRF840 s T: |
x 10 T s 9640493 C69 96400812 ‘ ‘ 50uH PG
2 R63 el 96400801
H 470K = 035 |1 158 +12v.
rs Ri0 4 B2x75C1s i
a0k 205K :
0% L u i RS3 s
i e 96400823 L Il £ 1o -
o3 .
P | 7 o N FOTI -
Ra Ro 8 & R36 ) Il
330K 205K 0 16 ook 2 bl
o0 Y e N ®
o 2 o4s
VREF 310Q04 |
R1 T
I o Swm  Alom W
e B T N o s
n N
R HOR 0 o I = o
s a s = o s o
=c7 ove = ow MUR48OE v
T T soxrscis N o1z st ™
o X H Bvvz8 200
12 Bss g g i o osa  aw
0% H g N N = cs6 s vee L Il
T T c o =cs Joon TRI7 D52 4700
T 1 i T Joon =c= Bwesc I
B ; ; oron i |
e T N B G g I .
R19 = 1K 47 330uH ™7
Riz o R18 s 00 029 u? 96400805
iz T 4 I Bvv2s 00 Lwoars N
1 0sa
Il VN out
|4l
: T - [ il g
HVRTN [ T T T T T T T T D42 D43
r WARNING ‘ ps I 2 deaw o[
| | Saes Saes Y N o N
+HVDC, HVRTN AND U3/4/8 2K caa & D7 Clz &
|| SR ame ComecTED \ - v 100 , i o =0 S
TO THE RECTIFIED AC | 0 18 1 vrer vee 5 { 35V 3
| WeUTvOLTAGE B N Bvvas 500 I
L J ve (2 | D18 | 1Coa T
snae ouma [iL o e g JN. w
BYV34500 HEATSINK
R77
outs 14 bag
j— B 180 PLTD
w307 (| MAG HTR SUPRLY
Y a— s > MeHmsuRY
—— e ) o CTt g 20 2 MAG HTR SUPPLY :
12V o2 D38 I o 13
E—— R70 7 ov
us e c i Li4 20V M
SFHE28A-3 45V uv 1 N ATuH +12V. M
. v P s o 14 sei00813 P [ e— v
[ — N cer S0 || Dao ¢
pE— v— n L~ | 8
" cded] ] i o
e o s T e b e 70 e
3 0 | oo L H
. L A o 14" File Ref: 65825916
Rot B lss  um hin ASSEMBLY NUMBER PCDETAIL Jssue 3. Dated 20.4.98
Yo 2ZUN2106A Ucsezse © 65625816 AL © PCB 47654120

Figure 2.28 Circuit Diagram 65825916 - X-Band Transceiver Power Supply

BridgeMaster E Radar
65800011 2-59/60



X-Band Scanner Units and Transceivers

Chapter 2

Ter0n
w08 o
o s =7 A e
14 = ax
1 2 | c8 1000
oo CoS i o
i ot =3
i o
©
L101 R102 D109 RLE = caun
— 10 oo = u | oo
wobuuaTontr o
L .
o
uze
s o = o101 s PEN COIL
s
E"‘[g —
P =
uze - e
e T AErron
- o107
= s
= caz 100K
o it
e v
aor %
i sense o
o .
w . .
RA( RF TPRF D114
100K BaTEs e Quo3
s
ov o7 o Ri25 VDRI
x oo
e o
o TP111 s TPRS IRGPCS0F
} L ” = oo
220V ; BATS5 @ DSAIL7-16A
L e cuse s it .s a2 [ vore
2200 100 18 o e e 2= eates Pl « 330K
o T Fract outa s c12 8s TPPS 1RGPCS0F
16 11 N BSL 4
A 1 I _ e > __
s ] e [ Yo wome  nom e e Qs s
MODTRIG 3 4 = — EHTPCBASSY
o a0 o
2 5 TP102 2 o3 sow |
——— o s o
« % 5 o 2 [ vore
T N o [2 o i
—2—] AsTOP GND Z pares TPWS IRGPCSOF 330K 14 e
o | . = o
o o | 2o
2 o
R R R S
| T8 +T
D106 T
| . ®
nall | !
1
Al | e
e Tor
. o \
| b113
| Srzze
[
‘ TP10
L b I I —
:
| | | 121
" | 76 [N
° - [ R Bt
TPLZ L106 P106 L103 0123 = 108 - — - JPADSO
A
[—— s e S— Tes0s
R132 4 2
6k8. ‘
ww | o
TAIL BITER ’:;020 A @ . 15 = 1N
. oo o
o | o 6 .
£S5 1000 =&
R = L~ = s owm ov
805Q040 2100 1000 7
"
- w
R3S Qe |7 — R1a
sumpowneseLe 5 o
Fus TR107 TR100
C125 10k LK1TO BE FITTED 1-2 D120
D104 [N SPARK GAP SENSE
1000 [N MAG CURRENT SENSE I
Bt JPADSO
1N914 cus R118 D127
. L ™ et e
o ol
o o o
oo
" oo e esmomz
Mo rcomL  eresions o o i saveie oizs
AG HEATER SUPELY RSN EEE P
s o
VAG HEATER SUPPLY ! e iz Flave
v 2 = S .
o : S T 1| wenoremmen
o : e
B s o e
= : e
S : g
s
o o
e
v LK3
vss TXDEFINE 2 File Ref: 65810912
. :
pommeme lssue 3. Dated 12.11.98
wosusToRsy o
ow
o

BridgeMaster E Radar
65800011

Figure 2.29 Circuit Diagram 65810912 - X-Band Modulator Board (10kW)

2-67/68




X-Band Scanner Units and Transceivers Chapter 2

101

o108 PO oy
o was = RLE s
1 "
1 2 ce 100n
o S ov
1in Riol TRIGGER 2:1
2 W e
B . I
Li01 R102 0109 A RLE c133
— 10 o3 == 1 | 100n
NODULATOR HT L ov
sy
0
rize u
Sook - o101 1105 Loz eencol
FORIONH ovass
— 3
14
K A~
Rize I wact
GooK MAGNETRON
o107
R106 < 5,
= o 100K
R130 220n
G8oK v
Ri07 N
T sensE 100k
R131 108
s s
R108 R 1 |
100k Qs P
. Rl ey P
= 330K |
ov Lo , s [ | |
v + s o FR Lo
cizo cus w o os Ruzz rize vorz P
ov = o T we SR TPes Bl — pcso a0k |
——1 FracT ouTA PPS IRGPCSOF |
1 [ ra— mm s A
L] ank oute 11 — s e Lo
azs e L T weome s s s Do
oo TRIG " 4 3R3 EHTPCBASSY oy
‘N oo o2 . o5 o \ s 0] |
® 1 . ND g BF ws VDR3 P |
AsTOP oo 42 o110 Ri27 |——————fe————p———— 1 -———=' o
, RepCs0F e
ASTOP. GND Bares - TPWS 330K | cia L 2 45388
ke e | -
o o | 100n | |
t o
[ LR S G |
! ! | T
o106 ol
\ E l | o "
1
naf I e | 1
i | e vss
Rus Ti07 |
| o113 I
| SRK-1228 | |
Voo
| | | 212
P12 | | o L cwm
| 1000
b P10 | \ o
| | 3 vss
i | ° | | anoa
i
| | [ | cue a8 o
1 TP3 TP6. TP n 6
IS S =
Lios L103 i > o ruts I P A0S0
— — 100
SUPPLY 5 103 | P10
: R
it
Ri2 3 R
o |
rass o125
TALBTER Rizo § 5 2 e
15 Iain
T104 N
L 100 L
o0 =0 L o mm 2 2 = o ou o
5059040 a70u Sus ) :
v
Znzi00n o
Ra3s P [ e R1g7
TURNDOWN ENABLE * o
oK
® R134 107 TP100
C125 10k LK1 FITTED 1-2 FOR MAGNETRON MG5424 D120
LKL FITTED 2-3 FOR MAGNETRON M1458 T E}A [N] SPARK GAP SENSE
Joon ViAG cURRENT sEySE Il
Bt IPADSO
1N914 R118 D127 £, cs R143
Ruts S30K
ov R1l0 = cus SM™ B2X79- 820
27 1000 4V
o ov o
i
#1 @ ASSY 65825812 D122
s2x7s
ML e pooETAL P P ov v savpLe o126 ) 2o
MAG HEATER SUPPLY " TURNDOWN ENAGLE [~
MAG HEATER SUPPLY 2 MP* Lk2 5
2 - xoEENE T
o H SPARK GAP SENSE 1| wenoremen
2o B WAG CURRENT SENGE
v H AG SAVPL prv
o ¢ CHARGE TRIGGER
SPARE : 00 TRIG
TX DEFINEZ
T SENSE o
TOEFNE
w3 : .
File Ref: 65825912

TxDEFINE 2 .
3| wenoremED Issue 3. Dated 12.11.98

NNF

Figure 2.30 Circuit Diagram 65825912 - X-Band Modulator Board (25kW)

BridgeMaster E Radar
65800011 6-69/70



X-Band Scanner Units and Transceivers

Chapter 2

PLNA
+vsensor — RED
SENSORZINPUT 2| wie
DYNAMIC BRAKE CIRCUIT SENSOR LINGUT 3 GREEN
D6 “+Vmotor 5
N s O PO
] : GREY
PBYR10100
39.28-8080 MOTOR COMMUTATION CONNECTIONS
PHASE 3 vELLOW
PrASE 2 VIOLET
PHASE 1 BROWN
15311035 MOTOR POWER CONNECTIONS
o
4 iResao
“vimotor
o L
o6 100 2D ezxreceve c23
Ra1 O1u
Ra7 Ra8 B2X79C10
47K 68K j_
cur
2453 R0 iz
c25 10K OR1 D10 ovM
‘TD ™ NNF THICK FILM = inoe 1000 T ci8
1oon
1 +12vPM oM
ot Qs
Zxass
jrefieit]
s 2 IRFoss0
FROM IIP PCB I - R30 2
| o12 | 10k X553
PLAL svret |
L am | no14 PHASE 1
v u2
2 ow I “2vem waven Lwssoazs ‘ o
3
H o | |
5 TU ENABLE c8 & c7 +Vsensor
b VR oM | o1 1000 c13 L, e T | Ra = ou
TP1 0.1u 100u c2o £l cas | LOW SIDE 1. IRF540
e wtovPi \ R ‘T_Ij Toa oo mo
MINLEIT JUNIOR [ o w \ CURRENT sENSE
o o |
[ __ o
I uL |
TACHOMETER 1 [ovrvee on 118 HIGH SIDE 1 +Vimotor
| 15— PR PUA 7 HicH Sibt 2 | 1
LINK 1 &2 = LOW SPEED ue s HIGH SIDE 3 R26 Rz R28
| 2| rer K K 1 | Ra4
| LINK 2 & 3 = HIGH SPEED on |14 Low SipE 1 | B2x79C10 K
o oA s LowsiDE2
| Ra1 R22 12 LOWSIDE3 | cio
LK1 1K 47K 22 PoC
| QUAD SEL a6 1k | o —iowm
123 R 1K L
s | om L SENSOR 1 INPUT = inow 1000 c20
| Mo 1 SENSOR 2 INPUT | To0n
2 g ] 7 SENSOR'3 INPUT
| 2 Came S | ot
| p3 | +12veM
© AN c3 ca cs Q17
| RIS R10 R14 R e R3 cs 2 n2 2n2 | ZTxass ol 0
‘ 6K8 680 5K6 330 :)31]1“ TACH OUT 20 . ‘ . IRF9540
Reosc 22K 10u ov R32
| Ra9 | 10K
TACHOMETER
oND
| T 7 | PHASE 2
| s SPEED IN H— « |
2 o R12 ot
‘ RCBRAKE - 5 CURRENT SENSE |
NOTE THAT C15 & C16 2| o
‘ ARE CLOSE TOLERANCE 3 |SENSE 220 ‘ R6 Qo
R2 R20 08 vmotor R25 Low sipE 2 RF540
| s 820 w0k == anews Rl |
2 NNE 100
o
‘ 24 SSTART ISENSEL 4 2200 ‘
Tl
20 oV |
| Ve “vimotor “Vimotor
| +vref | 1
‘ R24 R51 ‘ R45
10 R13 a7k B2x79C10 = K
| 04 10 |
ENABLE MOTOR 1 RS0 GROUND PLANE 0V c21
| bl vret CONNECTS TO |
<1L5V-MOTOR RUN BATES Rs2 GROUND PLANE OVM o1t c22
| 100K a7 AT THIS POINT | = nows 1000
‘ = c30 Q15 ‘
o1u ZVNa306A START INHIBIT o
| UNTIL +Vimotor |
IS VALID
| o T | +12veM
o Q19 i o8
[ Freass 2 Rrosio
o
GROUND PLANE OV ZTx553
R4
o 10K
PHASE 3
HIGH SIDE 3
ot
File Ref: 6580191 | Rg a7
Low sipE 3 IRFs40
Issue 2. Dataed 10.11.98
100

BridgeMaster E Radar
65800011

CURRENT SENSE

Figure 2.31 Circuit Diagram 65801911 - X-Band Motor Drive Board

2-71/72



X-Band Scanner Units and Transceivers

Chapter 2

PLLE

YNCHRO S1 i
YNCHRO S2 H
YNCHRO S: H LK2
YNCHRO R A i
YNCHRO R: s H
YNCHRO R: . H
H/MKR 1 +5V
H/MKR 1 RET
1 +5V,
RAD INHIBIT +12VPM
RAD INHIBIT RET RN1 uL R3
R6 10K 74HC40103 2 10K
560 4 PO 1 10K c1
5 P1 1
U4 6 P2 !
#1  © 65801813 2|+ ~|8 SA 7 P3 100pf
—— 0 1oy +5V
#2 © 65801819 = { j— 1
LK1 F+ = 2 2: coizp 14
M1 © 47654121 N 3 .|s j— 3 o7 . )
2 = 0
3 PVAZLT2 = bk 1 B
& =— SPE D P Q
=r— APE 11 R u2B
— S CLK 74HC74
RST c
sLs
L, ov L Q
ov R11
™ 1
— 3
Q1
ZVN2106A 1K PLZK
SKH ov | 71
PRE TRIG 2
ov EXT TRIG i
SKJ 5
6
7
8
ov o
e A v I ﬁ
PM ON/OFF i I
PM TX/RX H 5
PM TUNE 3 14
XR ADJUST 4 15
XT ADJUST 5 ‘ 16
+12VPM 6 ‘ 17
e o |l »
5 9 | 20
AZI PULSES 0
HEADING MARKER ‘
c7 c8 c9 C10 Cc11 C12 PLZE
i | COMPONENTS ABOVE LINE FITTED ON 65801819 ONLY
SKP 2 - —_- - - - — — — — - - — - — - — - — — — =
PM TRIGGER j
vcc 5 PLZM
R1 1
75 +12VPM N Ut +5V PLZB H
v ADJ Ra R7 ; e )
ov LM3L7BT 220 1K 3 | 5V ‘
SKv ‘5' RS | k9
skzv £, c3 g, c2 ps | K
RADAR VIDEO = 100u RS == 100u = B1 2 D1 , 65801819 ONLY |
680 100n HLMP3400 M |
ov » o _ Tuewnase || PLZA
S % \ ‘ .
R10
K3 | 123 LK4 o 1 : K Q2 | I 2
12 ZVN2106A Ky |
TSB 13 | —~
i DU DATA+ 1 I R12 | PLZL
2 DU DATA- 15 | 10K 1
3 TX DATA+ 6 cs ‘ 2
TX DATA- | 100n
4 17 3
5 TX TRIG+ ] s | 3
M TXTRIG- | 1 - 5
7 TX SART+ 20 +12VPM 6
8 TX SART- 2L
9 CONTACTOR +12V. 2
10 TU ENABLE 5
TSA 24
LK3, LK4 NORMALLY FITTED 2-3 i +MOTOR
WHEN LK3, LK4 ARE FITTED 1-2 SERIAL DATA o | “MOTOR
CAN BE LOOPED BACK FOR SERVICING
?
TSK
i MOTOR START RET
2 MOTOR START c13 Cl4 == c15 == C16
3 100n 100n 100n 100n PLZG
M NNF NNF i File Ref: 65801913
5 Issue 2. Dated 12.11.98
ov
TSK FITTED 65801819 ONLY 3

BridgeMaster E Radar
65800011

Figure 2.32 Circuit Diagram 65801913 - X-Band Masthead Input Board

2-73/74



X-Band Scanner Units and Transceivers

Chapter 2

TSD
i RAD INHIBIT
> RAD INHIBIT RET
3
g
5
LK1
1
2
3
41 © 65801820
#2 © 65801821
ML © 47654124
PLZK
SKH
PRE TRIG ;
ov EXT TRIG 3
SKJ 2
7
ov 8
e i E| 10
PM ON/OFF E
PM TX/RX i3
PM TUNE ”
XR ADJUST 15
XT ADJUST ‘ 16
+12VPM | ppe
18
ov | PP
-12VPM 2
AZI PULSES |
HEADING MARKER |
c6 c7 c8 c9 C10 Cc11 c12
L 100n L, 100n _L 100n | 1oon _L 100n L, 100n | 100n \ COMPONENTS ABOVE LINE NNF
NNF NNF NNF NNF NNF NNF -
o T W W T W T TEowe T o T
PLZM
PLZB 1 1
SKzP 2
PM TRIGGER ; 1 i
R1 i
75 5
S PLZC
ov s .
0 +12VPM >
10
K3 | 123 123 |Lk2 1
TsB J T ‘ T 2
i DU DATA+ 14
2 DU DATA- J ‘ 15
3 TX DATA+ ‘ e
M TX DATA- P
5 TX TRIG+ b
5 TXTRIG- ‘ 19
7 TX SART+ ‘ 2
s TX SART- %
s CONTACTOR +12V 2
10 TU ENABLE 3
TSA 24
LK2, LK3 NORMALLY FITTED 2-3 . +MOTOR
WHEN LK3, LK2 ARE FITTED 1-2 SERIAL DATA > -MOTOR
CAN BE LOOPED BACK FOR SERVICING
c16
100n 100n PLZG File Ref: 65801920
1 Issue 2. Dated 12.11.98

ov.

BridgeMaster E Radar
65800011

Figure 2.33 Circuit Diagram 65801920 - X-Band Bulkhead Input Board

2-75/76



X-Band Scanner Units and Transceivers Chapter 2

™ it o1t 98400820
98400702 ssa00817 A
sTiastzD RO (orav) g 1
[ P oss
can 1N53888 Ret
P Jlmﬁcgzmuoxr RN |l 100p STTANIZD % LL e = ®
> =
azart | I 2200
U v a7
| | sesooate
PLTAY | I sTTAs12D |4 D% 4T
oer v, L L | N e o
@870 32v) T |
| | srastzn T ax
| I o W o
! ! | I i
o1
& | 4 2 u | | RURP156D I 22 r18v) T N
o I oiooais |
2200 ‘ N . ‘ ‘ ‘ ‘
| Bl =ce [N
| | VoRe o Zp oaru neos o o4
| o.1u B2xrscis o |l “10u T
o | | ‘ T ! .
oe- T T g o BAu bl T
1 T g I k3
2 =cs H e R4
s 2200 220 . A e = . MURK100ERL
EARTH | 7 2w
H vee
v
oz7
as BYT11-1000 =
Rep2s0 - res I cour R 4
b i 2w 1o | VREF op & s )
. o= o o variaoe
6.4V REF) BYv28-200 Hl
rs il s B R
s * 2200u m 20 I BATeS Reo Ser oz
Ru1s 0s 2 as = o s % X = ¢
Py Bzxtsc1s cs - I ot sov sov
100 Re ‘ GND s
rse [« o fmg 21 9|
b+ 22 | n2s & Rt
ol - ) 2] ezxracia ) E
L] ow
o5t 2 - I
VRer win 2200 = rez o
: = Len w" L
a3 b ve o ] co |l (toma) s20v
Boss0c 0| e "
. " T 528 BN
Kl er Acur " - w - ErY
rs7 i |1 wAa Lo a1
K7 PR . <% oc: - | e e sov
BaTas BZXT9C15 D4gA nm .
oy P [P sout . [P Y ssovy MoToR yoLT8) e o
1w SHIDN Rs I
cour +BENSE b8 Re 2 I s o fid —
2 e = o = Y
o4 2| oo sense at I P — 7
" o8 Roz P25
I
i L N can__asama T sosrmoeny
otu 100 or I a7 J
e, H - iNsaT28 o % rs
so a1
otte | e ] 1
Rt [ 1 Bl e ™ our asn 2y
Re3. oy B
o = 10k |l con u;
& Res o D34 [ LTioRsCT-12 d
- c:z = 22¢ T = | prvaeson :: = om = = b
u u TNsason u oo
e o cse 10c I v 38V
==cs6 0.4u cerT = =4 7
i o e o e I } 3
o1 | R2e
. see
| o =
24 470u E = b2
e - . T
1 ul D3p u
oe: D I oat o Tnsasn s o Tay ™5
Low voLTAGE |l BYV28-200 pas ADJ T
DETECTOR 2 14 N our ey 12y
OVER GURRENT LATGH | I¢s N e
R25 +16) TR Rae 2n2
100K 7 15 | 1¢_ 1 4n7 T ote
&4V RER) Ao & w 1N4008 b20
1 1 i P ou
RN20 caz
s c1e B T
2o - 010 nis cs o n out oo Y
UIA fond P a2 D18 2K # M ur
Lz Bcssac HLUP1300 e R s =¥ oL
2 N2 S=o2 2 szvesors LusaT-80 r—
arou 1000
3 i srvaezeo 38V v
ois o1 ov
Rz rnac < Ruza RNsA 17
22k 2k 22K 22k 220 P2 sAv2 s gl Nt #
x Rat ris ? 1§ | o
it [ H—
ua D14 017 -~
5 sav savp
TesT
LK o e ot = L.,y 25 N N
= 3 =
01u T o [2ew
T
o6
o File Ref: 65810916
MAG HTR sUPPLY.
ve MAQ HTB supPLY ' Issue 2. Dated 10.11.98
srHsaAa e
b ——
v 4
e <« v,
<« <« 5
2 — s

Figure 2.35 X-Band Transceiver DC Power Supply Board

BridgeMaster E Radar
65800011 2-83/84



X-Band Scanner Units and Transceivers

Chapter 2

. [ TP ]
UNE
MAINS LINE LINEL LINE
MAINS NEUTRAL 3:< MAINS FILTER ASSY f
65625601 Tp2
LINE2 NEUTRAL
NEUT EARTH
(65801503)
012
pLTK
+MOTOR 1 PLTA
| S
MOTOR 2 PLTG
S 1
SyncHRO H
T WOTOR! SYNCHRO SYNCHRO 2
MOTOR DRIVE 1 [vsensor GEARBOX SYNCHRO!
AssY 2 [SensoR 2 INPUT 91003765 SYNCHRO OPTIONAL
65801811 3 [CsensorimpUT SYNCHRO PLTB
: SYNCHRO N MODULATOR HT
> —
e ° w oL :
" 1 [CoeNsoRmPUTE onp " 3 MODHTRTN
: PULSE BEARING ASSY +30v 3
PLNA pLA 05 2
2 5V +12v. 2 PLTD
‘ T ewses — _someooisk o ‘ " A e supPLY
B 1 Cruases 5 B : WAG HTR SUPPLY
2 [Tohase1 = ¢ 2
o . Psu 3 ov
PLNE (65801510) v H 65825816 : 207
NABLE- % H oy
PSU START » ¢ 1oV
PSU STARTRTN u M
(5801502) PLSD  PERFORMANCE MONITOR (65801515)
XT LEVEL ADJUST N
YR LEVEL ADJUST H 91005220
3 PLVD
4 123456789111
s 012 gy nve :
7 PLYH 1 ov N 3
. H TURNDOWN ENABLE H 3
Tup-
9 3 3 5
12V M % 3 S 3 H
(65801510) M SPARK GAP SENSE M ¢
H H I (ess01s07)
e ]
123456 1234 123456 12345 1234567891 PLZA ™ 8 8
° T TU ENABLE TRIGGERISERIAL 1O & % H
TSD TPz PLZM PLZF PLZE LD H SWITCHED TU ENABLE 0 » 2 o
SyncHRO (65801506) ° 65801801 TX DEFINE L
SYNCHRO : ‘ E oV :; 4 (65801509) MAGNETRON
SYNCHRO 2 | PLzB PLYB (65830508
SYNCHRO! H INPUT PANEL ASSY i v N MODULATOR vELLOW
SYnCHRO H | sss01013 : VTRIGSER : 6510812 1000
SYNCHRO H H H 65625612 25K X
HEADING MARKER 1 ¢ | H GNIGFE H TsF GREEN
HEADING MARKER 1 RET : | M TIRX M " ’7
— 9 6 TUNC 6 2
RAD INHIBIT+ % | .THESE FUNCTIONS ARE ONLY AVALABLE H ADIUST H
RAD INHIBIT » WITH CERTAIN OPTIONS (SEE CHAPTER 2) . XT ADJUST .
“12v e
| 5 9
P
| » AZI PULSES I -_—
12 T 12 | 1
| 2 m 2 PLYD PLWD  UMITERDRIVE |
X DATAT PG
bre TG N \ u S DAt u ! S it ! ¥ LteR || cragon
| 1 v 1 3 OVR 3 | %6
U DATAT (65830513)
i U DATA- u |
sKJ | 18 18 S _—— e — — — =
EXTTRIG » »
ra b4 TRIGE 1 BIASED LIMITER ASSY x5
XTRIG
ek 21 21 - T
MOTOR START RET | 2z XSARTT z | LOW NOISE AMPLIFIER
1 23 2 |
MOTOR START H z X SART: z X1
H | 65801504) | ETUNE  vee |
p— - e e
4 I ~ i 7
- 0 ‘ SART RECEIVER ‘ P1
Tsc PLZK PLYK o1 IF AMPLIFIER | sixv
PM ONIOFE L i v N | | oseoiaoz P4 RADAR VIDEO
PMTXIRX H H RE TRIGGER H s T
PM TUNE 3 3 v 3 ‘ ‘ PLXA ‘
XR ADIUST 3 3 XTTRIGGER 3 | PLxE | o
XT ADIUST m
B H H AR TRTETE H Laaese 123450780012 ]|
I S H RADAR INHIBITBIAS H L B s I I |
o T I ADAR NHIBIT : %o
~12vPm H H H RECEIVER ASSY
AZI PULSES 0 o 10
HEADING MARKER i u 1 PLYF
2 2 12 v
1B 1 H S12VR
1 1 2 2o
15 1 3
158 16 16 4 R
DU DATAS " i 1 : SARTVIDEO 1P
DU DATA- 2 18 18 b SART SENSE
TXOATA- H o o (OPTION 65801505)
Dethic: ‘ = e » LA puva [
TXTRIG- P 12VR
s 1 = 1 1
TXSARTE H e H 12ve H H
TX SART: . | I | 2 S0VR H 2
CONTACTORTIZV H NIT TYPE 3 SVR 3 RECEIVER 3
TU ENABLE - 0 T T T - - - - - “ PLZG 5 'WIDEBAND- 5 FILTER PCB 5
10 AFCIMAN 65801818
5 10w H H H
ree | ssmomorx | st oescrPTon_ | : o o 16 Tune ° o
TeA [T T T T PR — e — — H TUENABLE M TUNE INDICATOR 7 M
+MOTOR N x2 | 6ss01300¢ | essonx SYNCHRO ASSY | s (65801501) M AFC TRIGGER! o M
H [ | oi00s2z0 | otoos220 | PERFORMANCE MONITOR | 10 VR %o 10
| 91005227 91005227 | cRowaToR 3 VR I x10 b
x5 | oto0sz26 | oto0s221 BIASED LIMITER ASSY | 12 ovR 1 2
| % 91005219 91005235 | tmTer (65801518) (65830518)
X7 ‘ 91003241 ‘ 9103241 LOW NOISE AMPLIFIER ‘
s | xe 91003496 91053015 | MAGNETRON
PERF MON TRIGGER ra | eseotsis | ese01616 | Recevemsser |
x10 | e | e RX.FILTER ASSY. |

RADAR VIDEO OUT

BridgeMaster E Radar

65800011

Figure 2.36 X-Band Turning Unit (Aloft) Schematic

2-87/88



X-Band Scanner Units and Transceivers

Chapter 2

ICHRO S1

+5V.

PLA

+12V

ov.

AZI PULSES

HEADING MARKER

[LENFRENEN

(65801510)

PULSE BEARING ASSY

65801805

SYN
Y

Cl

RO S2

Cl

RO S3

Cl

RO R1

M
M
M

Cl

RO R2

Y

Cl

RO R3

HEADING MARKER 1

HEADING MARKER 1 RET

MOTOR START RET

MOTOR START

PM ON/OFF

PM TX/RX

PM TUNE

XR ADJUST

XT ADJUST

+12V PM

ov.

-12vV PM

AZI PULSES

HEADING MARKER

PERF MON TRIGGER

CONTACTOR +12V

TU ENABLE

+MOTOR

-MOTOR

BridgeMaster E Radar
65800011

4
|
e/

PRom~NOO s @R

Bo

1
\
\
\
L
\
\
\
\
\
\

12345

PLZE

_THESE FUNCTIONS ARE ONLY AVAILABLE
WITH CERTAIN OPTIONS (SEE CHAPTER 2)

INPUT PANEL ASSY
65801813

PLZF

SYNCHRO S1

SLOTTED DISK

SYNCHRO S2

SYNCHRO S3

SYNCHRO R1

SYNCHRO R2

ourwN R

SYNCHRO R3

TU ENABLE

SYNCHRO
X2

OPTIONAL

SWITCHED TU ENABLE

(65801506)

PLZL
+MOTOR

o——

+MOTOR

-MOTOR

-MOTOR

TU ENABLE

+12VPM

curwN R

(65801522)

PLZD
XT LEVEL ADJUST

MOTOR DRIVE ASSY

PLNL

curwNE

65801811

+V SENSOR

SENSOR 2 INPUT

oV,

SENSOR1 INPUT

PHASE 3

SENSOR 3 INPUT

PHASE 2

PHASE 1

XR LEVEL ADJUST

PM TUNE

-12VPM

PERF MON TRIG

PM On/Off

PM Tx/Rx

+12V

Com~wonnwnrk

PM
(65801511)

PLSD

POONOO RN R

PERFORMANCE MONITOR

91005220

MOTOR GEARBOX ASSY

91003765

Figure 2.37 X-Band Turning Unit (Bulkhead) Schematic

2-89/90




X-Band Scanner Units and Transceivers

Chapter 2

Tse Fs1 T
MAINS LN B ~ une UnEL une
TRAC 4
H NEuT, P2 NEUTRAL
2 MANS FILTER une2
EARTH
=)
ScREEN EARTH 65625601
suotoR N
wotor H ot
| SR 4 PR —
2
3
575502) PLTE
MODULATOR HT
1
- i
oo N H MODHT RTN
300
2
o5 2
T H pLID
o ¢ " MAG HTR SUPPLY.
+5v. G 2 MAG HTR SUPPLY
S 7 3
o : Psu 3 o
BV H 65825816 H 2207
TUENABLE: % H v
PSUSTART »© ¢ v
PSU START RTN 1 7
(65801515)
PLVD
123456789111
51z
Ave e 1
v T o " 2
! TURNDOWI ENABLE H H
e Y 5
] H
P T S — S
o [ wicclmmentseNse ]9 H (5801507)
7 7 o
1234 8 8 PLVB
—— 5 9 1
7 TRIGGERISERIAL 1O < % :
150 Lz ASSEMBLY 10 NSE B H
Ao iET n | Saaoi01 u Bt T u :
RAD INHIBIT RET H bt 3 (65801509 MAGNETRON
2 \ nuze b o
— I : i TRGEER : ssarontotoy o
s | 2 2 sttt
3 \GNIGEE 3 Tse GReEN
| H M TRX H N
B M TUNE B :
| e G ADJUST e
7 T ADIST K
| H +12v P H
___THESE FUNCTIONS ARE ONLY AVAILABLE i v P %
= ~WITH CERTAIN OPTIONS (SEE CHAPTER 2) 0 AZI PULSES 0 - ———————————————
KR 1P
[ 2 2 Ao P U— [ 1
I ] ] 1 1 gree I
PRE TRIG Py DATA SAINTIATE LmITER CIRCULATOR
15 15 2 2 |
| 1 1 3 o 3 s
DATA+ (65830513)
e u |
EXTTRG. K I 18 DATA: 18 _—— e —_— =
B EE—— P = I | » TRIGE » BIASED LIMITER ASSY x5
20 TRIG. 20
-— 21 21
156 2 2 j I
mwowore 2 SARTT 2 | LOW NOISE AMPLIFIER
R b SART. b 1 |
PUTUNE 2 562550 | ETUNE  vee |
XR ADIUST o - — —
ey : r 1
“aveu H SART RECEIVER TP1 ra
U — — PLzK PLYK | 01807 IF AMPLIFIER [—
ov ! N o N | 6580 TPa RADAR VIDEO
-177PW H INPUT PANEL ASSY H PRE TRIGGER H ws § v ouTPUT
% 65601620 H H | T
Az PULSES 0 3 X7 TRIGGER 3 PLXE PLXA
HEADING MARKER o
= H RADAR INHIBIT:. H ! 123456 123456789012 !
Moo s AR NaT SS s L s s |
PERF MON TRIGGER K RADAR INHIBIT K X0
H H RECEIVER ASSY
i % 65801616
: : |
158 2 2 " 12ve
DU DATA " s s ! SiouR
DU DATA: : i i 2 R
TXDATAT 2 ® ® 3 R
TXDATA SARTVIDEG P
3 e u 5
TXTRIGT ¢ a e H s
TXTRIG H b 1 (GPTION 65801505)
TXCARTT —_—————
TXCSART: 7 | 2 =T 2
e : i rvee S a o oo
TU ENABLE % T | " 12vm N "
0 PLzG : 12vR : :
- R N 2 “30vR 2| recewer H
oA | SYNCHRO ASSY | O 3 SR : H
MOTOR " | RO A oNiTOR H TUENABLE ‘ WIDEBAND: H ) H
MOTOR | | =) AFCIAN
2 | CIRCULATOR 6 AFCM s essotons s
BIASED LIMITER ASSY 7 7 7
| | TUNE INDICATOR
o | LIMTER 8 ENOCA 8 8
MOTOR START RET | LOW NOISE AMPLIFIER | ez 5 S o o
—Molosiamimel 1, | MAGNETRON 10 e 10 10
—s 7 | RECEIVER ASSY | 1 65825520) 11 VR 1 x10 11
— 3 | xi0 65801818 L RXFILTER ASSY. | 2 12 GeoET) 12 12 )
4 [ [ -
o THERMAL
wiTch
RADAR VIDEO OUT MA00007765
Fan
sa30656

RADAR VIDEO OUT

BridgeMaster E Radar

65800011

Figure 2.38 X-RBand Transceiver Schematic

2-91/92



Display Monitor Units and Consoles

Chapter 3

pLCB2

PLCE3
Qus2v)

FILTER SCREENING BOX

[P

4200
96400742

P12

@160 42v)

pLCBL

VDRI

2200
100v

|
|
|
|
a |
|
|
|
|
|

L

96400794

= o1
BYW29-150

R1
a7

0.1u

Q1
TIPa18

Bzx7cls =

RSS
K7

e+

32
N HLMP6400 010
ELLOW

=ca
010

415V

L,

EARTH

a0

700

T,L,,,

3

51VREF

Ras
10K

cs1

LT T

RN2B

22k

us
ucsads

I

N ve

Aout

BoUT
SHIDN

R10
1K8

RN2C
22k

+SENSE

|
|
|
|
|
|
|
|
|
_

10

Ri1
1K

1L

R12
a7

3
B2X79C15

= 010
BYv28200

Rs3
180
2w

R16

2w

(oc)

14

21
BATES

6

4

3

RN2A
22k

Raa
100K

= =

22
BATES

R38
22

o2
% s2xssCsL

R13
1K

09
B2X79C15

BYV28-200

18

=cn
01

R36

co Q&
2n2

FAN SUPPLY

TesT
CONNECTOR

=

i
96400778

28
RHRPE120

D30
RHRPE120

029
RHRPE120

3

96400784

o

150V T0 200v)

e ¢

250v 1Ns388E

8

. vonPwR

(MON PWR RTN

D31
RHRPE120

D148
BYV34-500
3 2

IN|
14l
1 % 2

D1aA
BYV34-500

c77
220
il

Lo

1mH
96400783

w7

+12v
+12v

LT1085CT12

lz& b9
| Tansssre

= D16
TNA003

RS0
3320

INEED
RHRPEGO

Ls

1mH
96400783

D18
IN53578.

us
mcTs12cT

Fﬁ

= o
1N4003

cs8

12v

L6

uH
785

20,
96400

out

13
14003

(OVERVOLTAGE DET)

J4

™6

15y

0

co1 ca2
22000 | 22000
16V 16V

]

R21

RA

O

R27
100

(VSENSE)

(VSENSE-)

VEE

U2
Mcaa23

s R
7 )
o
owr FZ N’—K
2 ‘6

R18
100

Rea
e

OVER CURRENT LATCH

5.1V REF

VOLTAGE/
HIGH TEMPERATURE
ECTORS|

START

R28
K7

uaa
LM339

R29 2
10K

a70p

D24
HLMPG000 010
RED

Ra2
22k

[Nl
[l

RNIA
22K

RaD
K7

o5
BAVIO

o7
BAVID

Raa
220

110

s1
677110

START

Rs2
R7

pLcF
VSENSE

12v

+12v

MON PWR

1
VA

=

| vsewser
v
v

MON PWR RTN)

VA

10 [——MONPWR o

BridgeMaster E Radar

65800011

R6

ISOLATED FEEDBACK
ERATOR

JVSENSEH)

B Lomus own ]

cr

10

NINV

VREF

Rt VSENSE:

DRIVEA

EXTCLK

DRIVER aND

R2s
10K

(VSENSE)

< VSENSEr |

o—t

RS7

NNF

File Ref: 65800922

oA

1] LTI

Issue |. Dated 20.08.98

Figure 3.9 Circuit Diagram 65800922 - Display PSU (DC)

3-17/18



Display Monitor Units and Consoles

Chapter 3

T aadait hold
| | sea00ren se2r s e
R TeT 28mH
(RED) i seacorEs 160V TO 200)
uNe +— i 15 N
NEUTRAL bl | | _L j_ Flow | —F b
' 2w g 1 1 2 VORI | ereoso MON PWR
| | o armn o on Vsz0Kia Res p—
100 100K p—
EARTH 3 o om | e ER— e NNF = —=cn " oz
e LI Y wr T 13 BAvi0 4 |l RHRPRSD =, —
NeTRAL j @LUE) I I e o —
9640076 | sesorras | Rz = o Il z INs386B p—
10M I D1
EARTH | | NNF RHRPESD (MON PWR RTN) -
| | CIN o I
BAV1O n ‘ ‘ —
NED
,,,,,,,,,,,,,, lfl,,,,‘ 1 I ey RHRPESO v <4
ws v w1 —
I 1N4D02 +12V.
| WF o7
oea
1mH {
e 98400783
TEaT Il 1 —
LINK N E
2o
w I i e
R2 . . E
L 19
o 750uH 0K puresan LA |l Des o B2 . o6
BYVa4 500 Ns3578 12
KeuK sesaorer NI +hvoe erow) |l a1 2200
D18 2
4 onieoe s o
o : B I le i
b " 1 1000 y = a o4 [ 2 o
c20 — % [esou u I
c 020 stPansy 98400483 ® ov
2 [ 2 g
RHRPBEO u L1 W Rez
T3 o g S
\ veanorss en
s bl s o } } it .
6 13 &
R#1 Ll c1s 1N4003
a3 26 R12 w [ — N .
K8 220 o
w w I
200
+16V (WRT HVRTN) D24 D25 HVRTN 1 I 5
INET BATSS. BATSS. RHRF880
37 a1 w14 I w12y
= savio mepaso | . a 021 H
= B2xT9015
= 00K s m_3 3 v
aou 2 Il RHRPoS o7 e
B o = 4 18 o Naoas .
= o szxmcs " ‘ 208Q040 o
BATES i ‘ ‘
as
2 VeENSE+
o Ras  IRFRASO Il nes 0%
Rk o ART2W
R11 B “r7 Il -
300K
oas I s 100
Ria ez
X I oy o
os4 Il sesaores - E
- - I I
R10 vee 22 D1e
350K -4 WUR4SOE I
[y o2z
B2X79015 |l
X . swe H . A
L] RT c18 ©20
ur I m I 22004 | 22000
v [iTize et ! o
< H Rz 7 Il T
a0k 16 PLCE RAMP o
aToR res 120 coup e
1 sK8
veer [ —a | o uURSOWT o
: R67 cs1 4700
§ | FPwe = M
u e RE RS 5 ZRA250Y02 SHIDN
10K x® s
a8 ) .
6 | ou veense:
bed 5 w2
ant " h can T -
< ®
R3e ss € & H 8 wr '
12Kt £ E N
b T ¢ b L .
o1% —=os VeENsE.
1 1 1 i 0.4u T
4 2 o o1 WARNING oS
470 +HVDC, HVRTN AND U7
Ris o —os e R3g CIRCUIT ARE CONNECTED = bas 2
s S6p in foox TO THE RECTIFIED AC BATES
INPUT VOLTAG!
1 =S
HVRTN
- ot
s +VREE
Lo w2y can
i
Tush b Re0
awr
D27
= n4oc
n
pLen, Re9 =
sTaRT 1 o st w e
STARTRTN 2 110 &7F110
3
‘.
FAN SUPPLY + s
FAN SUPPLY - .
OVER VOLTAGE PROTECTION
pLOF
| VeENsE+ o5
s
: —
H v ‘
rest 4 —
coNNEcTOR e —— 0
4 MON FWR RTN PCB & 47854080
e < cz7 :
o wr s assy ssscoe2s y .
w on Pwa " File Ref: 65800923
»
e Issue 2. Dated 30.11.98

BridgeMaster E Radar

65800011

Figure 3.10 Circuit Diagram 65800923 - Display PSU (AC)

3-19/20




Processor Electronic Units

Chapter 4

, SERIAL CONTROL
€
SERIAL DATA

ToTU/ |vIDEO
TXRx
TRIGGER
MIS TRIGGER

SART VIDEO |
; Y Y

Video

RADAR
PROCESSOR

TBACK TABLE

(68340 Based
Design)

EBM BUS

VIDEO MIXER
(i 960 Based Design)

To Interswitch Serial Control
(Optional) Serial Data

\

CONTROL
PANEL
(Joystick/Rollerball)

DISPLAY
PROCESSOR

(68340 Based Design)

KEYBOARD
OPTION

Serial Data

BridgeMaster E Radar
65800011

RGB + Sync

Serial Control

7

>

Type
w¥i yp

()

‘ Compass

Log

2 x PCMCIA
(Memory Card)

5 configurable 1/0 channels e.g. LSR

Chart Table Interface
Serial Log

Serial Compass
Meterological Data
Sonar Data

Auto Pilot

Data Logging Output
Nav Input

MONITOR
1365 x 1024
79Hz Interlaced
43kHz Line Freq
74MHz Pixel Freq

BASIC2.wpg Issue B
10/02/99

Figure 4.4 Basic 180, 250 and 340 Displays - Block Diagram

41112



Processor Electronic Units

Chapter 4

<> INTERSWITCH
INT/EXT POINTER SERIAL
SERIAL 1/O
JOYSTICK INTERFACE > < é/lgl\l#g%?
(OPTIONAL
KEYBOARD)
68340 A S
LOG PROCESSOR[S ¢ PCMCIA CARDS (x2) VIDEO
CORE K ) EBM BUS » REQUEST
(TO RADAR
4+ 2M FLASH PROCESSOR)
H SYNC
COMPASS COMPASS 4+ WORKSPACE MEMORY > V SYNG
INTERFACE + EBMBUS INTERFACE (TO MONITOR)
+ GENERAL /O i960 GRAPHICS
GRAPHICS
+ DEBUG INTERFACE PROCESSOR MEMORY MEMORY
CORE INTERFACE
+ NV RAMSTORE
4+ 1M FLASH + MEMORY 4+ 1K*2K*8
4+ SOFTWARE DONGLE CONTROL
+ WORKSPACE
MEMORY + HARDWARE
PRIORITISATION
+ EBMBUS INTERFACE
4+ LINE STANDARD
+ GENERAL I/0 GENERATION
+ DEBUG INTERFACE
4 BITS/PIXEL . L 8 BITS/PIXEL
RADAR VIDEO D orARARl C—
MIXER &
RGB
%
O/P DRIVE VIDEO
4+ S/W DEFINED LAYERED TO
MIXING MONITOR

DISPROC2.wpg Issue B
10/02/99

BridgeMaster E Radar
65800011

4+ VIDEO DEMULTIPLEX

Figure 4.5 Display Processor - Block Diagram

41314



Processor Electronic Units

Chapter 4

VIDEO — 1  VIDEO

TRIG
MIS TRIG

TRANSCEIVER
1/0 DATA

BridgeMaster E Radar
65800011

DIGITISED VIDEO

SCALED RETIMED

VIDEO

ANALOGUE

)

4

> RETIMER

PROCESSING‘

4+ A/C SEA & RAIN

4+ AUTO VIDEO
PROCESSING

+ A/D CONVERSION
(UPTO 48MH?z)

4+ VIDEO GAIN AND
CABLE COMPENSATION

PROCESSED VIDEO

> CONTROL
LOGIC

4+ RANGE SCALING
4+ INTERFERENCE

L

REJECTION

AUTOTRACK

P (GUARD ZONE) [——

+ MEMORY CONTROL

4+ VARIABLE CLOCK &
GATING SIGNALS

\ SERIAL VIDEO | 4x4 BIT RADAR
) DIGITAL > VIDEO
7l VIDEO 7
P PROCESSING [« VIDEO
REQUEST

4+ RO TO XY CONVERSION
4+ 4096 AZIMUTHS

4+ VIDEO INTEGRATION AND
ENHANCE ALGORITHM

4+ VIDEO HISTORY AND
TRAILS ALGORITHM

4+ X/Y OFFSETABLE SERIAL

4+ (A/D CONVERSION &
GZ SAMPLING)

OUTPUT
TRACK TABLE
)
68340 - > EBM BUS
PROCESSOR [~ 7
CORE ORADAR BUS

4+ A/D CONVERSION

+ VIDEO PROCESSING
4+ SECTOR STORE

+ MEMORY CONTROL

><

4+ 1 MBYTE FLASH MEMORY

+ WORKSPACE MEMORY

4+ EBM BUS INTERFACE (DPRAM)

4+ RADAR BUS INTERFACE (DPRAM)
4+ GENERAL I/O

4+ DEBUG INTERFACE

RDPROC2.wpg Issue B
10/02/99

Figure 4.6 Radar Processor - Block Diagram

4-15/16



Processor Electronic Units

Chapter 4

+5V o—l—ovcc ov o—l—oGND 45V Mechanical items
VDD Vss © 71 3off Jumper
ForLK1,2&3
1
RN1
9+2K2
LK1
2(3(als|6|7(8]9]0
SKDR R1 +5V
1 s1 uL
S2 6N139
i S3 10K 1W 8
M SIRTN R8 D1
c S2RTN c1 4K7 A 1No14 < -+ |7 UGBA u7
: S3RTN an? -+ o Fo 1
M SYNCH REF. 6 1 2 SINL 1 1 ic SKDS
8 SYNCH REF RTN S IN2 12 F2 COMPO 1
SIN3 5 rs COMPL >
CONg 401068 REFA A 1 OMP2 3
LK2 5 REFB 5 5 |2 IC COMP3) 2
SYNCHRO 16 re |18 COMP4) 5
WNL 8 - S T COMP5) .
R2 ov +5Y WN2 9 8 COMP6) ,
U2 WN3 11 0 COMP7) s
6N139 COMP8) 5
10K 1W 8 16V8A-15 COMP9) b
RO D2 ov COMP10) n
c2 4K7 A 1No14 = -+ 7 u6B 12
T an7 -+ (COMP TYPEO) 13
6 3 4 (COMP TYPEL) 14
(COMP TYPE2) 15
401068 16
LK3 5 17
12V +5V O———+ 18
eV —
o (12v) 2
R3 ov +5V
us CON20
6N139
10K 1W
R10 D3
c3 4K7 1N914 5 7 ueC
T an7 = —$ ‘
5 6
401068
f
RS
47K u4 +5V ov
6N139
8
R4 ; -5 |7 U6F
1K8 ca4 =~ —+
T an7 6 13 12
401068
f
oV
us +5V
6N139
8
15 |7 ueD
6 ] ‘ 8
\
401068
f
ov cs5 R6
M
470n UGE
D4 R7
4 11 10
’%
1N914 100K
401068
+5V
l ; PCB  © 47654090 File Ref: 6580093 |
B1 B2 Issue |. Dated 20.04.98
0.1u ASSY @ 65800831

0.1u

BridgeMaster E Radar

65800011

Figure 4.7 Circuit Diagram 6580093 | - Compass Board (Standard)

41718



Processor Electronics Units Chapter 4

VCC O——0+5V GND O—O0V
Mechanical items
+12v
R3 ® 71 PLCCsocket for U2
SKDR © 22 Jumper  forlK1&2
s1 RL 3K65 0.1%
: s2 c1
3 S3 !
SLRTN 100K 0.1% il
g S2 RTN VDR1 in
: S3RTN 275V 7
, SYNCH REF (R1) R2
s SYNCH REF RTN (R2) 2 > c3
6 REF (0.8V - 6V rms) I
100K 0.1% 3 il
s uL 220n
c2 TLO71 RS ;
in 100K
R4 e c8 R21
3K65 0.1% 220n 100K
12V
ove ove R20 co
22K I
s1 u2 2n2
1 3 ove
VOR? REF ACERR
275V 2
SIN (0.5 - 2V rms) 7 SN DEMOD IN R22
52 B) \2/;3512\&/4 DEMOD OUT 44 T 1
COS (0.5 - 2V rms) 4 cos INT IN 42 82K c10 c11
VDR3 WN5 680n R23 3u3
s 275V S GND INT OUT 43
A GND 40 R24 22K
v 25— Vs o a1 100K k2% o ove
L cia 45V O—] VL vcoour  HH— 11
| »—‘ | b—‘ | b—‘ | T o1u *l ci3 e Lz 68 470p
c16 100u 36
BUSY
LKL LKk2 ove T o %‘ 31 25
7654321 | (35 156y ms) 7654321 | (03 37y ms) R17 D GND (LSB)B16 ors >
3
B4
11111 11111 1 v > KD:
8901234 8901234 3K16 0.1% T ﬁfu 0 39 Bl i compo o
12v Vs B12 1
[ [ [ [ cs B11 0 COMP1 N
I 32 | 9 COMP2
il 3 | 5! B 18 comP3 3
sc2 89 4
R6 R11 1n +5y 4 17 COMP4
e 2 cowp B8 5
I s oy [ ComP5 .
0 15 COMP6
INH B6 7
140K 0.1% 59K0 0.1% X 7 ENABLE B 14 COMP7
5 8
5| BYTE SEL Ba |23 comps 9
5y |12 ComPg 0
R7 R12 o AL COMP10 bt
10 CoMP11
(MSB)B1 12
ov or 37 COMP TYPEO b
140K 0.1% 59K0 0.1% COMP TYPEL bt
R16 AD2S82A COMP TYPE2 bt
3K16 0.1% +5V
s
17
18
ove 12V O——] 19
1y O——] 20
ov
R19
3K65 0.1%
R10 R13 c7
!
[N}
280K 0.1% 118K 0.1% n
RO R14 +12v
280K 0.1% 118K 0.1%
8
2 -
R8 R15 1
3 +
UsA
140K 0.1% 59K0 0.1% TLO72
R18 - fe 4 File Ref: 65800932
9 n
3K 0.1% bCB © 47654089 Issue |. Dated 10.09.98
ove 12v ASSY @ 65800832

Figure 4.8 Circuit Diagram 65800932 - Compass Board (Synchro)

BridgeMaster E Radar
65800011 4-19/20



Processor Electronics Units Chapter 4

File Ref: 65800918
Issue |. Dated 20.04.98

g
8888

Figure 4.9 Circuit Diagram 658009 |8 - Input/Output (1/O) Board

BridgeMaster E Radar
65800011 4-21/22



Processor Electronics Units Chapter 4
MONITOR REMOTE VIDEO TXRX COMPASS SERIAL TRACK
VIDEO POINTER P SIGNALS 1P 1 TABLE
LOG IIP o/P OR
MONITOR MIST MIST INTER- & SERIAL SERIAL e yniT  MAINS
POWER I/P O/P swiTcH OIPs 1 &2 I/P 2 INPUT
|
[ sks | SKR [ PLN | \SKM [ skv || SKX | [1sA]] TSB | [T1sc ] TSD [ TSE || TSF | ] SKY | [71sp |
15w 9w 9w COAX COAX COAX 8w Tw 10w 13w 3w 3w 25w 4w
AC 3w 1/0 PANEL AC 65800818 OR DC 65800821
DC 2w 96w
LNE+ - SKBA RADAR PROC. 65800812/813/814 or 815
LNE+ - PLBA 96w 96w 24w 24w 68w
96w [PLEF ][PLEH | [PLEL ]J[PLEM] [PLEB ]
3822288*&2 BACKPLANE| [SKBF|[skBH]| [SKFL|[sKkFm] [SKEB]
96w 65800819 96w 96w || 24w 24w 65800521 COMMON
SKCB [skBC] [SKBDJ[SKBE | | 68340 FLASH PROCESSOR UNIT
PLCB [pLCcC] [PLDD|[PLDE | L 32FAANNN_ |[p pB
12w pgy 96w 9%6w 96w 68w COMPONENTS
AC 65800823 OR D|SPLAY PROC. 65800811 (ALL
6w DC 65800822 10w 32w 32w 24(26)w 24w 16w 8w 2w
PLCD \PLDCHPLDXHPLDNHPLDP\ \PLDLHPLDMHPLDFHPLDS\ [PLDR] [skvo] | OPTIONS
SKCD [SKDN |[SKDP] [SKFL][SKFM] [skDS| [SKDR] \ | | SHOWN)
65800613 [~ 32w 32w ||24(26)w 24w 20w 8w 2w
@ i960 FLASH || 68340 FLASH COMPASS I/F DONGLE
32FABnNN 32FACNNN STANDARD 65800831 | |32SDAnnn
(32FADnnN) SYNCHRO 65800832
[PLsp] | -
SKSD 65800519 65800518 no keyboard ADDITIONAL
65800520 ‘ ‘ ‘ T 65800536 + keyboard
[skic]  [sksB] [SKkD] [SKKC] [SKKB|[SKKF] PROCESSOR UNIT
[PLIC] [pLiB] [PLkD] [PLKC] [PLKB][PLKF] SKLF
68w 6w 6w 6w 6w 10w s5800s22]| COMPONENTS FOR
MEMORY | | SWITCH ||| SWITCH |[SWITCH || POINTER I/F || TRACKERBALL INTEGRAL DISPLAY
CARD | 165800842]||(65800841)|65800841]| 65800817 MA00008185 [SKLF]
65800816 (left) (right) 12w 4w 4w ow UNITS
[PLKA | [PLOOIPIM ||| kEYBOARD (ALL
JOYSTICK| [SKKAJOR[SKKA][IS1(X)][3S1(Y)] ||| 65800825 OPTIONS
MEMORYCARD 65800608 — 5800538 KEYBOARD
SWITCH MODULE POINTER MoDULE 85800538 MODULE SHOWN)
65800607 65800602 JOYSTICK 65800606, TRACKERBALL 65800603 65845600
SKSegsooszlo 8005200539 P ADDITIONAL
65800537 PROCESSOR UNIT
SkJc SKIX
PLIC PLJX COMPONENTS FOR
MEMORY 5 CONNECTOR
BUFFER ASSY. FRER 65800837 PLATE ASSY. EXTERNAL MMI
65826607 100w 65826608 INTERFACING
SKSD PLID PLKF PLLF
T T L
g\m%ﬁ MFNMng'\EXéED POINTER KEYBOARD Eff;f' P;?EESHM'ECW
u

BridgeMaster E Radar
65800011

Figure 4.11 Interconnection Diagram - Processor Electronics Unit

4-25/26



Chapter 4

1.1

Processor Electronics Units

General Description

The Processor Electronics Unit (PEU) is desined to be mounted as part of a general PEU
assembly comprising the PEU (an aluminium housing containing a PSU and one or two
processor PCBs), an inner moulding, an outer moulding and an optional outer moulding
extention.

When used with 180 and 250 display units, the PEU assembly is desinged to be mounted as
an integral part of the display unit, see Chapter 3 and Figures 4.1 and 4.3.

When used with a 340 split-cabinet or a customer specified console, the PEU assembly is
designed to be mounted on a separate support tray which is fitted in the main body of the
split cabinet/console, see Chapter 3 and Figure 4.2.

Physical Arrangements

When used with 180 and 250 display units, the inner moulding contains an ON/OFF switch
module, joystick/trackerball module and an optional memory card module. The optional
outer moulding extension contains an dedicated keyboard. See Figure 4.3.

When used with a 340 split-cabinet or a customer specified console, the control modules
usually associated with the inner moulding of the PEU assembly (ON/OFF switch module,
joystick/trackerball module and an optional memory card module) are mounted on a
separate panel infront of the display monitor. The control modules of the inner moulding are
replaced with surface mount connectors which are linked via suitable cables to the remotely
located control modules. See Figure 4.2.

Refer to Chapter 5 for further details of individual control modules.

A number of connectors on the rear panel of the PEU provide for the input and output of
the following services, see Figures 4.4. and 4.5:

. TSP - AC or DC Mains Input
. PLN - Remote pointer

. SKY - Interface Connections
. SKR - Monitor Power

. SKS - Monitor Video

. TSE - Serial I/P |

. TSF - Serial I/P 2

. TSD - Serial O/P |

. TSA - Transceiver /O

. TSB - Interswitch Signals

. TSC - Compass Input

BridgeMaster E Radar

65800011
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Processor Electronics Units

2 Unit Configurations

The type numbers for Processor Electronics Units are as follows:

65800

‘ Radar Identifier H Label 1‘ ‘ Label 5‘ Man/Machine Interface‘

‘ Radar Type ‘ Label 2‘ ‘ Label 4‘ Complexity

Label 3

\Mains Input - Display And Transceiver\

Label | BridgeMaster E Identifier (fixed as 65800)

Label 2 Radar Type

Label Radar Type

P Electronic Plotting Aid
T Automatic Tracking Aid
R Automatic Radar Plotting Aid

Label 3 Mains Input for the Display and Transceiver.

Label Mainslnppt

| 10/240Vac, 50/60Hz Single Phase
D 24 - 32Vdc

Label 4 Complexity

Label No of Cards* RVAP Compass Type

N | No Standard
R 2 No Standard
T 2 Yes Standard
\J 2 No Special
X 2 Yes Special

*The number of cards relates to the number of Processor Cards in the Processor Electronics
Unit. Two card systems consist of a common Display Processor card and a Radar Processor
card.

BridgeMaster E Radar
4-2 65800011
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Label 5

Pointer Type ‘ Keyboard

Man/Machine Interface

Processor Electronics Units

Mounting/Fit* ‘ Memory Card *

A Joystick No Desk No
B Trackerball No Desk No
Cc None No Desk No
J Joystick No Desk Yes
R Trackerball No Desk Yes
K Joystick Yes Desk Yes
L Trackerball Yes Desk Yes
S Joystick No Deck Yes
T Trackerball No Deck Yes
Y Joystick Yes Deck Yes
z Trackerball Yes Deck Yes
U Joystick No Kit Yes
v Trackerball No Kit Yes
w Joystick Yes Kit Yes
X Trackerball Yes Kit Yes

*Deck relates to the inclusion in pedestal mounted display unit.
Kit relates to a screened monitor module for fitting into a customer specified console.
Desk relates to inclusion in a desk mounted display unit.

*Memory card units are always fitted to consoles, but are not required for all desk mounted

displays

BridgeMaster E Radar
65800011
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Processor Electronics Units

3 Installation and Commissioning

3.1 Installation

. Refer to Figures 4.1 and 4.2 for installation of this unit.

Note - Farticular attention should be given to ensuring adeguate connector clearance.

3.2 Initialisation and Commissioning

The Processor Electronics Unit is only part of a complete BridgeMaster E Series Radar, and
cannot be operated independantly. For details of complete system installations refer to the
BridgeMaster E, Ship's Manual 658000 | OB.

After a complete system has been installed it must be Initialised and Commissioned as
detailed in Chapter 4 of the BridgeMaster E, Ship’s Manual.

BridgeMaster E Radar
4-4 65800011
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Chapter 4

Processor Electronics Units

4 Technical Specification

4.1

4.1.1

Power Supplies

Power Supply (AC)

Parameter Detail

Input voltage range

92 - 276V RMS

Input voltage frequency range

47 to 64 Hz.

Maximum Input power

Display Units (including Monitor, Processor Unit and
Controls)

|80 Display 230 VA
250 Display 260 VA
340 Display 280 VA

Transient protection

Overvoltage transient of up to 40 % above nominal
input voltage with maximum duration of one second.
Pulse transient of up to = 1200 V peak, with a rise
time of 2 to 10 us and duration up to 20 us.

Protection facilities

Output short circuit.

High and low input voltage.
Output overvoltage.

Slow start.

High voltage multiphase operation

Via a suitable transformer.

4.1.2 Power Supply (DC)

Parameter Detail

4-8

Input voltage range 221032V DC

Maximum Input power 180 Display Unit 230W
250 Display Unit 260W
340 Display 280W

Transient Protection Symmetrical (line-line) 500 V of duration 10 us

(100 s rise/fall time).
Line to ground 500 V of duration 60 ws (I us riseffall time)

Protection Facilities Output short circuit.
High and low input voltage.
Slow start.

BridgeMaster E Radar
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4.2 Mechanical Specification

4.2.1 Weights and Dimensions

Component Height | Depth Width | Weight

(mm) = (mm)  (mm) (kg)

Processor Electronics Unit 182 567 392 [2

4.3 Compass Safe Distances

Component Type No. Standard ‘ Steering
Processor Electronics Unit 65800 [.3m 0.8m
Brilliance Module 65826657 0.3m 03m
Memory Card Module 65826655 0.3m 0.3 m
On-Off Switch Module 65826656 0.3m 03m
Joystick Module 65826658 0.3m 03m
Trackerball Module 65826654 0.3m 03m
Keyboard 65845050 0.5m 0.3m

4.4 Environmental Specification

To the requirements of the International Standard for Marine Navigational Equipment
CEI/IEC 945 (1988) and Amendment | (1992).

BridgeMaster E Radar
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5 Technical Description

The technical description of the Processor Electronics Unit is presented as a series of block
diagrams which illustrate the basic functions as follows.

Basic 180. 250 and 340 Displays - Block Diagram given at Figure 4.4
Display Processor - Block Diagram given at Figure 4.5
Radar Processor - Block Diagram given at Figure 4.6

The following circuit diagrams are also included.
Circuit Diagram 65800931 - Compass Board (Standard) given at Figure 4.7

Circuit Diagram 65800932 - Compass Board (Synchro) given at Figure 4.8
Circuit Diagram 65800918 - Input/Output (I/O) Board given at Figure 4.9

BridgeMaster E Radar
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Figure 4.8 Circuit Diagram 65800932 - Compass Board (Synchro)
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File Ref: 65800918
Issue |. Dated 20.04.98

g
8888

Figure 4.9 Circuit Diagram 658009 |8 - Input/Output (1/O) Board
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6 Replacement Spares

Refer to Chapter 6 for a full list of replacement spares.

Wiring Diagrams

Refer to Ship's Manual 658000 10B Chapter 3 for complete system installation diagrams.
The wiring diagrams Included in this section are as follows:

Figure 4.4 Inter-unit Cabling:

Processor Electronics Unit Rear Panel/Interface Unit Connections
Figure 4.5 Interconnection Diagram - Processor Electronics Unit

BridgeMaster E Radar
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ALARM RELAYS ["POWER & RELAY OUTPUTS SERIAL OUTPUTS
ARE DE-ENERGISED 75| 1 +12v OIP TSK 1 SERIAL O/P 3+
ON ALARM. 751 5 5V 0/P TSK 2 SERIAL O/P 3-
TSL3 oV TSK 3 oV
s EESERSJI’;E FSVE;EAA‘; TSL4 ALARM 1 N/O TSK 4 SERIAL OP 4+
RADAR DISPLAY 15 |TSL® ALARM L RTN TSK 5 SERIAL OIP 4-
SWITCHED ON. | TSL6 ALARM 1 NIC TSK 6 [
TSL7 EXT. START NIO TSK 7 SERIAL O/P 5+
TSL8 | EXT.STARTRIN TSK 8 SERIAL OJP 5-
BUFFERED MONITOR O/P TSL9 EXT. START NIC TSK 9 [
SKW 1 RED O/P SERIAL I/P 3 SERIAL I/P 4 SERIAL I/P 5 TSL 10 ALARM 2 NIO TSK 10 | TRACK TABLE O/P+
SKW 2 GREEN O/P TSI1 [RXDATA3A| [TSH1 [RXDATA4A| [TSG1 [RXDATABA| [TSL1L ALARM 2 RTN TSK 11| TRACK TABLE O/P-
SKW 3 BLUE 0P TSJ2 | LOOP 3 TSH2 | LOOP 4 TSG 2 | LOOP 5 TSL 12 ALARM 2 NIC TSK 12 oV
SKW 4 - TSJ3 |RXDATA3B| [TSH3 |[RXDATA4B| [TSG3 |RXDATA5B]| [TSL13 12V 0lP TSK 13 | FREEZE FRAME IIP-
SKW 5 v TSK 14| BUZZER O/P+
SKW 6 RED RTN TSK 15 BUZZER O/P-
SKW 7 GREEN RTN
SKW 8 BLUE RTN
SKW 9 -
SKW 10 i OPTIONAL \
SKw 11 ov INTERFACE .
SKW 12 - f i
UNIT 1t ! 1t
SKW 13| HORIZ SYNC O/P
SKW 14|  VERT SYNC O/P oLz
SKW 15 - OPTIONAL
MONITOR VIDEQ CABLE ‘NTE%‘FTACE
CABLE
[ 65800514
| NOT ON INTEGRAL 5gzc \ | [ pLT SKU
L DISPLAYS T ——— _
MONITOR SIGNALS INTERFACE PORT
MONITOR CONNECTORS SKS 1 RED O/P SKY 1 +12V OJP*
SKS 2 GREEN 0/P SKY 2 5V 0/p*
MONITOR SKS 3 BLUE O/P SKY 3 oV
m SKS 4 | SERIAL DATA O/P SKY 4 -12V OIp*
DC MAINS INPUT SKS 5 oV SKY 5 INTERFACE UNIT
TSPL | +VE REMOTE POINTER MONITOR POWER SKS 6 RED RTN SKY 6 oV
TSP2 | +VE PN - SKR 1 [ 160V (NOM) | [SKS7 GREEN RTN SKY 7 INTERFACE UNIT
TSP3 | -VE PLN 2 | SERIAL DATA IIP SKR 2 | 160V (NOM) | [SKS8 BLUE RTN SKY 8 oV
TSP4 | -VE PLN 3 |SERIAL DATA O/P SKR 3 - SKS9 | SERIAL DATA O/P SKY 9 INTERFACE UNIT
OR PLN 4 | DTR OIP (+12V) SKR 4 oV SKS 10 oV SKY 10 | INTERFACE UNIT
AC MAINS INPUT|  [PLN 5 oV SKR 5 0V SKS 11 | MONITOR TYPE 2 IIP SKY 11 | INTERFACE UNIT
TSP1 - PLN 6 +5V SKR 6 | 160V (NOM) | [SKS 12 | MONITOR TYPE L IIP SKY 12 oV
TSP2 | LINE PLN7 RTS O/P SKR 7 - SKS 13 | HORIZ SYNC O/P SKY 13 | INTERFACE UNIT
TSP3 - PLN 8 +5V SKR 8 - SKS 14 | VERT SYNC O/P SKY 14 SERIAL O/P 3+*
TSP4 | NEUTRAL| [PLNQ [ SKR 9 oV SKS 15 | MONITOR TYPE 0 O/P SKY 15 SERIAL O/P 3-*
RADAR SKY 16 oV
MIST ~ VIDEO  MIST SKY 17 SERIAL O/P 4+*
IN IN out SKY 18 SERIAL O/P 4-*
4 z SKY 19 | FREEZE FRAME I/P-*
Tsp! \ @ @ @ SKY 20 SERIAL O/P 5+*
o O MONITOR MONITOR SKY 21 SERIAL O/P 5-*
PROCESSOR || e FUSE REMOTE POINTER  INTERFACE PORT POWER SIGNALS V72 o
ELECJSI?N'CS INPUT PLN SKY SKY 23 | TRACK TABLE O/P+*
SKY 24 | TRACK TABLE O/P-*
SKY 25 | INTERFACE UNIT
+0/P ALSO AVAILABLE
FROM OPTIONAL
INTERFACE UNIT
SERIAL I/P 1 SERIAL I/P 2 SERIAL O/P 1 TRANSCEIVER 110 INTERSWITCH SIGNALS COMPASS I/P
TSE1 |RXDATAIA| [TSF1 [RXDATA2A| [TSD1 |TXDATA 1+ TSA 1 | DATA O/P+ TSB 1 | REQ O/P+ TSC 1 st
TSE 2 | LOOP 1 TSF2 | LOOP 2 TSD2 | TXDATAL- TSA 2 | DATA OIP- TSB2 | REQ O/P- TSC2 s2
TSE3 |RXDATA1B| |TSF3 |RXDATA2B| [TSD3 oV TSA3 | DATAIIP+ TSB3 | ACKIP+ TSC 3 s3
SERIAL O/P 2 TSA4 | DATAIIP- TSB4 | ACKIIP- TSC 4 SLRTN
TSD 4 | TX DATA 2+ TSA5 | TRIG IIP+ TSB5 | +12V OIP TSC5 S2RTN
TSD5 | TXDATA 2- TSA6 | TRIG IP- TSB 6 oV TSC 6 S3RTN
TSD 6 oV TSAT | SARTIIP+ TSB7 | -12VOP TSC 7 | SYNCHRO REF LOW
LOG I/P (NON-SERIAL) | [TSA8 | SART IIP- TSC 8 | SYNCHRO REF MED
TSD 7 L0G TSC 9 | SYNCHRO REF HIGH
TSD8 | LOGRIN TSC 10 | SYNCHRO REF RTN
TSD9 | LOG STATUS
POWER OUTPUT
TSD10 | +12V
TSD 11 +5V
TSD 12 ov FILE REF: IOPANEL.ECW ISSUE D
TSD13 | -12V 20/1/99

Processor Electronics Unit Back Panel/Display Monitor/Interface Unit Connections

Figure 4.10 - Inter-unit Cabling:
Processor Electronics Unit Rear Panel/Interface Unit Connections
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MONITOR REMOTE VIDEO TXRX COMPASS SERIAL TRACK
VIDEO POINTER P SIGNALS 1P 1 TABLE
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|
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15w 9w 9w COAX COAX COAX 8w Tw 10w 13w 3w 3w 25w 4w
AC 3w 1/0 PANEL AC 65800818 OR DC 65800821
DC 2w 96w
LNE+ - SKBA RADAR PROC. 65800812/813/814 or 815
LNE+ - PLBA 96w 96w 24w 24w 68w
96w [PLEF ][PLEH | [PLEL ]J[PLEM] [PLEB ]
3822288*&2 BACKPLANE| [SKBF|[skBH]| [SKFL|[sKkFm] [SKEB]
96w 65800819 96w 96w || 24w 24w 65800521 COMMON
SKCB [skBC] [SKBDJ[SKBE | | 68340 FLASH PROCESSOR UNIT
PLCB [pLCcC] [PLDD|[PLDE | L 32FAANNN_ |[p pB
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AC 65800823 OR D|SPLAY PROC. 65800811 (ALL
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MEMORY | | SWITCH ||| SWITCH |[SWITCH || POINTER I/F || TRACKERBALL INTEGRAL DISPLAY
CARD | 165800842]||(65800841)|65800841]| 65800817 MA00008185 [SKLF]
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SWITCH MODULE POINTER MoDULE 85800538 MODULE SHOWN)
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SKSegsooszlo 8005200539 P ADDITIONAL
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MEMORY 5 CONNECTOR
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Chapter 5

1.1

1.1.1

1.1.2

1.1.3

Radar Control Modules

General Description

Individual control modules are designed to be mounted as part of the Processor Electronics
Unit for desk mounted monitor displays (see Chapter 4), or on a separate panel when used
in a split-cabinet or customer specified console, see Chapters 2 and 3.

A simple control panel is configured from the following modules:

e ON/OFF Switch module

e Pointer module (joystick or trackerball)
e Memory Card module (optional)

e Brilliance Control module

An extended control panel will include a keyboard module.

Refer to Figures 5.1 to 5.5 for details of individual control modules.

Control Functions

The control offered by each module is as follows:

ON/OFF Control Module

Used to control power to the radar display (Monitor and Processor Electronics Unit).

Pointer Module

Joystick/Trackerball: Used to move the screen cursor within the radar picture, and
to position the arrowed cursor over menu items. It is also
used to control primary operational functions of the radar,
such as clutter and gain.

Left/Right Push Button Keys:  The left key is used to select (turn ON or OFF) the option
over which the screen cursor is placed. The right key is used
where appropriate to reveal an options menu for the selected
facility, or to cancel a selection.

Memory Card Module

Memory Cards: The memory card module will accept one or two memory
cards wich are used for the storage and retrieval of data such
as map information.

Duplicate Left key: This key is available when a memory card unit is fitted. Its
operation is identical to that of the left key described above.
However, its location within the control panel allows for two
handed operation.

BridgeMaster E Radar

65800011
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Chapter 5
Radar Control Modules

1.1.4 Brilliance Control Module
A rotary control used for controlling the brilliance of the radar’s display monitor.

1.1.5 Keyboard
The dedicated keyboard contains a number of rotary controls and push buttons which are
used for direct selection and control of specific radar parameters.

Rotary Analogue Controls:  Used to control primary operational functions of the radar,
such as clutter and gain.

* Gain

* Anti-clutter Rain

* Anti-clutter Sea

e EBL |

* VRM |

* Panel Brightness

Push Button Keys: Used to select the various secondary functions of the radar.
* Range Up
* Range Down
 Centre
* TM/RM
* True/Relative Vectors
* Acknowledge Alarms

BridgeMaster E Radar
5-2 65800011



Chapter 5

2
2.1

2.2

Radar Control Modules

Installation and Commissioning

Installation

Individual control modules are mounted as part of the Processor Electronics Unit assembly
or on a separate panel when used in a split-cabinet or customer specified console, see
Chapters 2 and 3.

. Refer to Figures 5.1 to 5.5 for installing the Keyboard, ON/OFF Switch, Pointer,
Memory Card and Brilliance modules. The pointer module installation drawing

(Figure 5.3) is applicable to both Trackerball and Joystick pointer modules.

. Refer to Figure 5.6 for information on interconnecting cables required to connect the
modules to the Processor Electronics Unit, and the 340 Monitor.

d All items required for securing the modules are supplied with the units.

Initialisation and Commissioning

The control modules and keyboard are only part of a complete BridgeMaster E Series Radar,
and cannot be operated independantly. For details of complete system installations refer to
the BridgeMaster E, Ship’s Manual 658000108B.

After a complete system has been installed it must be Initialised and Commissioned as
detailed in Chapter 4 of the BridgeMaster E, Ship’s Manual.

BridgeMaster E Radar
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Chapter 5
Radar Control Modules

3 Technical Specification

3.1 Weights and Dimensions

Component Height | Depth Width | Weight
(mm) (mm) (mm) (kg)

Brilliance Module 54 52.2 163 0.3
Memory Card Module 166.2 1 74.4 153.9 l.2
On-Off Switch Module 54 64 72.7 0.3
Joystick Module 127.5 180.4 153.9 0.9
Trackerball Module 127.5 130.3 153.9 [
Keyboard 82 40.6 296 0.66

3.2 Compass Safe Distances

Component Type No. Standard | Steering
Brilliance Module 65826657 03m 03m
Memory Card Module 65826655 0.3 m 0.3m
On-Off Switch Module 65826656 0.3m 03m
Joystick Module 65826658 0.3 m 0.3m
Trackerball Module 65826654 0.3m 03m
Keyboard 65845050 0.5m 0.3m

3.3 Environmental Specification

To the requirements of the International Standard for Marine Navigational Equipment
CEINEC 945 (1988) and Amendment | (1992).

4 Replacement Spares

Refer to Chapter 6 for a full list of replacement spares.

5 Wiring Diagrams
Refer to Ship’s Manual 658000 10B Chapter 3 for complete system installation diagrams.
The wiring diagrams Included in this section are as follows:

Figure 5.6 Kit Display Unit Inter-Module Cabling Connections

BridgeMaster E Radar
65800011 5-9
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Chapter 6
Fault Reporting and First Line Servicing

1 Fault Reporting

Fault diagnosis to component level is not possible without the use of specialised test
equipment.

The majority of the PCBs are assembled using surface mount techniques.
Service repair is therefore by module (PCB) replacement only.

The module may be covered by the Service Exchange scheme.

1.1 Contact

If 2 unit exhibits a fault,please contact your supplier or local dealer, or if on International
trade, contact:

Litton Marine Systems B.V. Telephone: +(44) (0) 181 329 2400
SERVICE CONTROL Or +(44)(0) 181 329 2000
Burlington House

| 18 Burlington Road Fax: +(44) (0) 181 329 2458
New Malden

Surrey KT3 4NR Telex: 261545 RACDECCA G
England.

For general non-urgent enquiries, the following e-mail addresses are also available:
gmkO | @nml.litton-marine.com & rjp02@nml.litton-marine.com

It is recommended that any e-mails are sent to both of the above addresses.

1.2 Information Required for Service
Please give the following details when reporting a fault:
I. Name of vessel (Satcom or Fax number if fitted).
2. Equipment type, including prefix and suffix letters.
3. Software status (version number).
4. Next port of call, ETA and ship's agents.
5. Fault description (with as much detail as possible).

6. Contact name.

BridgeMaster E Radar
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Chapter 6
Fault Finding and First Line Servicing

2 Fault Identification and Isolation

Refer to the following associated manuals for assistance in identifying and isolating System

faults.

65601012 BridgeMaster Il S-Band Supplement (Hybrid Systems) - Chapter 6
Additionally covers DCU and Scanner Control Unit faults.

65601013 BridgeMaster Il X-Band Supplement (Hybrid Systems) - Chapter 6
Additionally covers DCU faults.

6580001 | Ship’s Technical Manual
(Additional information for S-Band and X-Band systems)

65800012 Ancillary Units and Radar Systems Manual

Covers DCU, TCU, 2- & 6-way Interswitch, Serial Interface Unit.

BridgeMaster E Radar
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Display Unit

Chapter 6

Fault Reporting and First Line Servicing

2.1 Display Unit

Flow charts for the isolation of Display Unit faults are given on the following pages. Flow
Charts | & 2 cover the situation where there is no picture, and Flow Chart 3, where there is
a picture but there are other faults.

The Flow Charts should be read in conjunction with the following notes.

Notes

/. The YELLOW LED, indlicating power supply active, is located approximately /00 mm
from the right hand side of the power supply, towards the rear of the PSU. It can be
viewed through the front grill of the PSU.

2. The RED LED, indicating power supply trip, Is located approximately /25 mm from

the right hand side of the power supply, towards the rear of the PSU. It can be viewed
through the front grill of the PSU.

3. The DISPLAY EHT SUPPLY has a thermal trip circuit. Following the removal of an

overload, it self resets after 15 seconds.

4. The DISPLAY POWER SUPFLY has a thermal trip that shuts down the power supply if
the heatsink temperature exceeds | /10°C. This thermal trip will not activate the PSU

RED TRIP LED. The YELLOW LED is similarly not affected. The PSU will self reset

when the heatsink cools to approximately 90°C.

5. Use the following table to help with decisions on DISPLAY FLOW CHART 3.

Decision

Is the display
distorted ?

Answers
Digital Distortion

Example Symptoms
Broken or missing text, misaligned text.

Analogue Distortion

Non-circular range rings.

Are the colours

Incorrect Colours

Different colours shown from those set.

Text and Synthetics

correct ? Discolouration Set colours vary.
Where is the Within Radar Picture | Missing targets, no gain, strange patterns.
fault ? Missing text, non-function of menus, strange

patterns.

BridgeMaster E Radar

65800011

6-3



Chapter 6 Display Unit
Fault Finding and First Line Servicing

FLOW CHART 1 - DISPLAY UNIT FAULTS (No Picture)

( omr )

A 4

TURN BRILLIANCE CONTROL
FULLY CLOCKWISE TO
MAXIMUM.

IS

THERE A PICTURE ? YES

END

Y

NO

SWITCH-OFF.
WAIT 30 SECONDS AND THEN
SWITCH-ON AGAIN.

!

IS THE
PROCESSOR UNIT FAN RUNNING
(AT THE FRONT) ?

CHECK MAINS SUPPLY.
CHECK PROCESSOR UNIT FUSE
(AT REAR OF UNIT)

UNSCREW FRONT PANEL OF
PROCESSOR UNIT, BUT LEAVE
CABLES CONNECTED.
OBSERVE YELLOW & RED LEDS
THROUGH FRONT GRILL.

REPLACE FUSE/RE-ESTABLISH

?
ARE BOTH CORRECT ? MAINS SUPPLY

IS YELLOW LED NO THE POWER SUPPLY
ILLUMINATED ? IS FAULTY

IS RED TRIP LED
ILLUMINATED ?

CHECK DISPLAY MONITOR
CONNECTIONS.

REFER TO DISPLAY MONITOR

~ ?
SWITCH-OFF IS THERE A PICTURE ? FAULT FINDING CHART.

A 4

GO TO 'FLOW CHART 2'
ENTRY POINT 'A’

END

Y

BridgeMaster E Radar
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Display Unit

Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 2 - DISPLAY UNIT FAULTS (No Picture)

'FLOW CHART 2’
ENTRY POINT 'A’

DISCONNECT THE DISPLAY
MONITOR VIA SKR (AT REAR)

Y
SWITCH-ON

DID
THE RED TRIP LED
GO OUT ?

THE DISPLAY MONITOR
IS FAULTY

YES

SWITCH-OFF

DISCONNECT THE DISPLAY
PROCESSOR PCB BY UNPLUGGING
FROM THE BACK PLANE
(INCLUDING ANY CABLES AT THE
FRONT).

Y
SWITCH-ON

DID
THE RED TRIP LED
GO OUT ?

THE DISPLAY PROCESSOR
IS FAULTY

YES

SWITCH-OFF

DISCONNECT THE RADAR
PROCESSOR PCB BY UNPLUGGING
FROM THE BACK PLANE
(INCLUDING ANY CABLES AT THE
FRONT).

Y
SWITCH-ON

THE POWER SUPPLY
IS FAULTY

DID
THE RED TRIP LED
GO OUT ?

THE RADAR PROCESSOR
IS FAULTY

YES

BridgeMaster E Radar

65800011
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Chapter 6

Display Unit

Fault Finding and First Line Servicing

FLOW CHART 3 - DISPLAY UNIT FAULTS (With Picture)

DIGITAL DISTORTION

START

(SEE TEXT) YES

\ 4

DISPLAY PROCESSOR BOARD

THERE IS A

FAULT

INCORRECT COLOURS

IS
THE DISPLAY
DISTORTED ?

NO

ANALOGUE DISTORTION

DEGAUSS - DISPLAY
MENU FUNCTION

(SEE TEXT) NO

A

DISPLAY PROCESSOR BOARD

THERE IS A

FAULT

WITH TEXT & SYNTHETICS

(SEE TEXT)

\ 4

DISPLAY PROCESSOR BOARD

THERE IS A

FAULT

YES (SEE TEXT)

THERE IS A CRT BASE
OR DRIVER BOARD FAULT

ARE
COLOURS DISCOLOURATION
CORRECT ? NO (SEE TEXT)
YES 4
THERE IS A CRT BASE
OR DRIVER BOARD FAULT
Y
WHERE WITH THE RADAR PICTURE
IS THE
FAULT ? (SEE TEXT)
Y
DO TX/RX BIST TESTS
ON THE TEST DATA MENU.
(Ref. Ship's Manual 65800010B
Chapter 5 - Operator Tests)
FAIL
RESULTS ?
PASS
\4
THERE IS A SCANNER THERE IS A
UNIT FAULT, PROBABLY IN RADAR PROCESSOR BOARD
THE TRANSCEIVER FAULT
Y \ 4
GOTO CHANGE
TX FAULT FINDING CHART RADAR PROCESSOR
'TOP SHEET' BOARD

BridgeMaster E Radar
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S-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

2.2 S-Band Scanner Unit

Flow charts for isolating faults on S-Band Scanner Units are given on the following pages.
The lead sheet shows the overall flow through individual Flow Charts | to 25.

BridgeMaster E Radar
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

6-8

OVERALL FLOW CHART - S-BAND SCANNER FAULTS

“DISPLAY EAULT )

FLOW CHART 1

START

FLOW CHART 2

w
/v\/\
FLOW CHART 3

C A )
/\'—\/\
FLOW CHART 4
/\’\/\

FLOW CHART 5
/\,\/\

FLOW CHART 6
/v\/\

FLOW CHART 7

T (EEn) |
FLOW CHART 8
/V\/\

FLOW CHART 9

A )

A )
/\——\/\
FLOW CHART 10
/\,—\/\

FLOW CHART 11
{"A"END

.
.
=2
.

DISPLAY FAULT

'A' END

FLOW CHART 12

> DISPLAY FAULT

A
—"
FLOW CHART 13

A )

/v%j/\
FLOW CHART 14
"

DISPLAY FAULT jc

DISPLAY FAULT je

FLOW CHART 16

FLOW CHART 15
Giooy—1< |
— -

EIRTEATTATE™

o

oY
/\,\/\
FLOW CHART 17

(T eym————
DISPLAY FAULT

B
"
FLOW CHART 18

)

FLOW CHART 19

‘A" END

—
FLOW CHART 20

'A' END

FLOW CHART 21

DISPLAY FAULT je

“DISPLAY FAULT )
DISPLAY FAULT

"
/ﬁ’\/\
FLOW CHART 22

—

FLOW CHART 23
CAEND)

ERTEAr TR

'A' END

FLOW CHART 24

A

STy

5
—

FLOW CHART 25
A )

_
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S-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

FLOW CHART 1 - S-BAND SCANNER FAULTS

! WARNING !

WHEN THE COVERS ARE REMOVED FROM THE EQUIPMENT, DANGEROUS VOLTAGES ARE EXPOSED.
ONLY QUALIFIED PERSONS SHOULD WORK ON THE EQUIPMENT WHEN POWER IS APPLIED.
ALWAYS ISOLATE THE TURNING UNIT FROM THE SHIP'S SUPPLY BEFORE WORKING ON IT.
ALWAYS ISOLATE THE TRANSCEIVER FROM THE SHIP'S SUPPLY WHILE REMOVING OR REPLACING

THE TRANSCEIVER COVER
CHECK CONNECTIONS
( START ) TO SHIP'S SUPPLY

! WARNING !
THIS TEST EXPOSES
DANGEROUS VOLTAGES

NO AT THE DISPLAY
REMOVE THE COVER FROM THE |——
MAINS FILTER BOX

PRESENT BETWEEN
TSP L & N AT DISPLAY
FILTER BOX ?

DOES DISPLAY RUN UP ?

IS DISPLAY PICTURE No DISPLAY FAULT

NORMAL IN STANDBY ?

A 4

IS
'Tx COMMS ERROR'
DISPLAYED ?

IS
'AZI ERROR'
DISPLAYED ?

IS
'STBY/TX ERROR'
DISPLAYED ?

GO TO 'FLOW CHART 23’
ENTRY POINT 'A’

GO TO 'FLOW CHART 2'
ENTRY POINT 'A’

GO TO 'FLOW CHART 11'
ENTRY POINT 'A’

IS
'LOW VIDEO ERROR'
DISPLAYED ?

IS
'Tx BIST ERROR'
DISPLAYED ?

'MISSING HL, SL or
NO SCAN HL ERROR'
DISPLAYED ?

NO

GO TO 'FLOW CHART 16’
ENTRY POINT 'A’

GO TO 'FLOW CHART 13'
ENTRY POINT 'A’

GO TO 'FLOW CHART 24'
ENTRY POINT 'A’

IS
'TRIG ERROR'
DISPLAYED ?

GO TO 'FLOW CHART 15'
ENTRY POINT 'A’

)

BridgeMaster E Radar
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Chapter 6 S-Band Scanner Unit
Fault Finding and First Line Servicing

FLOW CHART 2 - S-BAND SCANNER FAULTS
(‘AZI ERROR’ Displayed)

FROM FLOW CHART 1

ENTRY POINT
A

SWITCH TO TRANSMIT

IS ANTENNA ROTATING ? GO TO 'FLOW CHART 9'

ENTRY POINT 'A’

ARE
BOTH VOLTAGES
INCORRECT ?

AT THE DISPLAY, SELECT
TEST DATA 1, TX BIST.
CYCLE THROUGH TESTS

v

AT THE SCANNER CONTROL UNIT,
SET THE ISOLATION SWITCH TO
'OFF' AND LOCK IT TO MAKE
SCANNER UNIT SAFE FOR SERVICING

v

AT THE SCANNER UNIT, REMOVE | | |
THE FILTER BOX COVER. ! WARNING !
MEASURE SHIP'S MAINS BETWEEN | THIS TEST EXPOSES

TSE3 AND TSE4. DANGEROUS VOLTAGES

ARE
+12V AND +30V
CORRECT ?

YES

GO TO 'FLOW CHART 3’
ENTRY POINT "A’

GO TO 'FLOW CHART 5’
ENTRY POINT 'A*

IS MAINS
PRESENT BETWEEN TSE3
AND TSE4 AT SCANNER
UNIT ?

CHECK CONNECTIONS
TO SHIP'S SUPPLY < END )

DOES
> REPLACING THE FUSE
CLEAR FAULT ?

IS
FUSE IN SCANNER UNIT
BLOWN ?

YES

AT THE SCANNER UNIT, UNPLUG
CABLE 230 (MASTHEAD) or 228
(BULKHEAD) FROM TSB (INPUT PCB)
MEASURE VOLTAGE BETWEEN
TSB1 AND TSB2 ON THE CABLE.

GO TO 'FLOW CHART 7'
ENTRY POINT 'B’

IS
VOLTAGE BETWEEN TSB1
AND TSB2 2.0V-4.5V ?

CABLE 228 (BULKHEAD)
or 230 (MASTHEAD)
IS FAULTY

IS
VOLTAGE BETWEEN TSB1
AND TSB2 2.0V-4.5V ?

RECONNECT TSB. NO

AT THE INPUT PCB REMOVE PLZB CHANGE INPUT PCB

YES
y

IS
VOLTAGE BETWEEN TSB1
AND TSB2 2.0V-4.5V ?

REPLACE PLZB.

ISOLATE TRANSCEIVER FROM
SHIP'S MAINS AND REMOVE COVER.
RESTOR SHIP'S MAINS.

AT TRIGGER PCB REMOVE PLYH.

YES
y

CHANGE
POWER SUPPLY PCB

NO
CHANGE TRIGGER PCB

IF FAULT NOT CLEARED
GO TO 'FLOW CHART 7'
ENTRY POINT 'A’

» REPLACE PLYH ——>

BridgeMaster E Radar
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S-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

FLOW CHART 3 - S-BAND SCANNER FAULTS

FROM FLOW CHART 2

ENTRY POINT

IAI

AT THE SCANNER CONTROL UNIT
PRESS RESET

IS ANTENNA ROTATING ?

END )

OPEN THE SCANNER CONTROL UNIT. I |
MEASURE SHIP'S MAINS BETWEEN. ! WARNING !
SAR-SAT, SAT-SAS, SAR-SAS (3 PHASE), [ THESE TESTS EXPOSE

SAT-SAS (SINGLE PHASE) DANGEROUS VOLTAGES

CHECK SHIP'S SUPPLY

' ?
IS SHIP'S MAINS CORRECT ? FROM SWITCH FUSE

F12V PRESENT BETWEE No

SAN AND CHASSIS ?

YES L

AT THE SCANNER UNIT, SET
ISOLATION SWITCH TO 'OFF' AND
LOCK IT TO MAKE THE SCANNER
UNIT SAFE FOR SERVICING.

IF THE TRANSCEIVER IS ALOFT,
REMOVE THE FILTER BOX COVER AT
THE TURNING UNIT.

IF THE TRANSCEIVER IS BELOW,
REMOVE THE FILTER BOX COVER AT
THE TRANSCEIVER.

A

IS NO
THE VOLTAGE AT TSA1

ov?

YES

\ 4

GO TO 'FLOW CHART 4’

ENTRY POINT 'A’

FAULT IS IN

SCANNER CONTROL UNIT
CHECK CONTACTOR.
CHECK THERMAL OVERLOAD.

BridgeMaster E Radar
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 4 - S-BAND SCANNER FAULTS

FROM FLOW CHART 3

ENTRY POINT

IAI

IS +12V
PRESENT BETWEEN CHASSIS
AND TSB9 ?

+12V PRESENT
BETWEEN CHASSIS AND PLZG3
(INPUT PCB) ?

CHANGE INPUT PCB

IS
THE VOLTAGE AT PLZG3
(INPUT PCB) OV ?

IS
THE VOLTAGE AT TSB10
oV ?

CHECK CONTINUITY OF CABLE
TO DISPLAY SCANNER CONTROL
UNIT.

Y

REMOVE COVER FROM
TRANSCEIVER UNIT

NO

IS
THE VOLTAGE AT PLTG3
(PSU PCB) OV ?

YES

CHANGE CABLE

YES

IS
THE VOLTAGE AT PLTH10
(PSU PCB) OV ?

YES

CHANGE PSU PCB

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

REMOVE TRANSCEIVER COVER.
RESTORE SHIP'S SUPPLY.

IS +12Vv
PRESENT BETWEEN CHASSIS
ND PLTG3 (PSU PCB) 2

A

IS
THE VOLTAGE AT PLTY10
(TRIG PCB) OV ?

YES

CHANGE CABLE

CHANGE TRIGGER PCB
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S-Band Scanner Unit

Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 5 - S-BAND SCANNER FAULTS

FROM FLOW CHART 2

ENTRY POINT

IAI

ISOLATE TRANSCEIVER FROM
SHIP'S MAINS AND REMOVE COVER.
AT THE POWER SUPPLY FIT LKA 1-2.
RESTORE SHIP'S MAINS.

AT THE POWER SUPPLY MEASURE
THE VOLTAGE BETWEEN TP6 AND
EARTH AND TP4 AND EARTH.

CHANGE TRIGGER PCB

CHANGE RECEIVER

CHANGE TRIGGER PCB

BridgeMaster E Radar

65800011

YES

YES

YES

IS
THE VOLTAGE AT TP6
+11.4V - +12.6V?

YES

Y

IS
THE VOLTAGE AT TP4
+28.5V - +31.5V ?

NO

AT THE POWER SUPPLY
UNPLUG PLTG

\ 4

GO TO 'FLOW CHART 6'
ENTRY POINT 'A’

AT THE TRIGGER PCB
UNPLUG PLYA

IS
THE VOLTAGE AT TP4
+28.5V - +31.5V ?

AT THE TRIGGER PCB
UNPLUG PLYH

IS
THE VOLTAGE AT TP4
+28.5V - +31.5V 2

CHANGE
POWER SUPPLY PCB
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 6 - S-BAND SCANNER FAULTS

FROM FLOW CHART 5

ENTRY POINT

IAI

IS
THE VOLTAGE AT TP6
+11.4V - +12.6V 2

lNo

AT THE TRIGGER PCB
UNPLUG PLYB

IS
THE VOLTAGE AT TP6
+11.4V - +12.6V?

AT THE TRIGGER PCB
UNPLUG PLYA

l

1S
THE VOLTAGE AT TP6
+11.4V - +12.6V 2

YES

AT THE TRIGGER PCB
UNPLUG PLYH

l

IS
THE VOLTAGE AT TP6
+11.4V - +12.6V 2

CHANGE
POWER SUPPLY

6-14

CHANGE INPUT PCB.

IF FAULT PERSISTS

CHANGE SCANNER CONTROL UNIT.
CHECK WIRING TRANSCEIVER TO
SCANNER CONTROL UNIT.

CHANGE INPUT PCB.

IF FAULT PERSISTS

CHANGE PERFORMANCE MONITOR.
CHECK WIRING BETWEEN INPUT PCB
AND PERFORMANCE MONITOR.

CHANGE CABLE
BETWEEN RECEIVER AND
TRIGGER PCB

CHANGE TRIGGER PCB
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S-Band Scanner Unit

Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 7 - S-BAND SCANNER FAULTS

FROM FLOW CHART 2

ENTRY POINT

IAI

AT INPUT PCB MEASURE
VOLTAGE BETWEEN PLZB17
AND PLZB18

IS THE
VOLTAGE BETWEEN PLZB17-
PLZB18 2.0V-4.5V ?

NO

CHANGE INPUT PCB

VOLTAGE BETWEEN PLYB17-
PLYB18 AT THE TRIGGER PCB

CHANGE CABLE

VOLTAGE BETWEEN PLYH11-
PLYH12 AT THE TRIGGER PCB
APPROX 1.0V ?

CHANGE TRIGGER PCB

OLTAGE BETWEEN PLYH11-
PLYH12 AT POWER SUPPLY PCB
APPROX 1.0V ?

CHANGE CABLE

VOLTAGE BETWEEN PLTA4-
PLTAG 115V - 230V 2

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

CHECK MAINS FILTER, WIRING ON
MAINS FILTER PANEL, CABLE FROM
MAINS FILTER PANEL TO PLTA.

GO TO 'FLOW CHART 8'
ENTRY POINT 'A’

FROM FLOW CHART 2

ON PSU PCB,

380VDC - 418V ?

CHECK THAT LKB IS FITTED ON
POWER SUPPLY PCB.

IF LINK IS FITTED CHANGE
POWER SUPPLY PCB

ENTRY POINT

IBI

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY AND REMOVE
TRANSCEIVER COVER.
REMOVE PLTA FROM PSU.
RECONNECT SHIP'S SUPPLY.
MEASURE VOLTAGE BETWEEN
PLTA4 - PLTAG.

IS
THE VOLTAGE
115VAC - 240VAC ?

CHANGE PSU

BridgeMaster E Radar
65800011

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

CHECK MAINS FILTER, WIRING ON
MAINS FILTER PANEL, CABLE FROM
MAINS FILTER PANEL TO PLTA.
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 8 - S-BAND SCANNER FAULTS

FROM FLOW CHART 7

ENTRY POINT

IAI

AT PSU FIT LKA

IS THE VOLTAGE
AT TP7 ON POWER SUPPLY PCB
4.75V - 5,26V ?

UNPLUG PLTB AND PLTD

! WARNING !

DURING THIS TEST, OUTPUT
VOLTAGES WILL BE PRESENT
AT THE POWER SUPPLY WHEN
THE RADAR IS TURNED OFF.

CHANGE TRIGGER PCB
OR
RECEIVER PCB

YES

IS THE VOLTAGE
AT TP7 ON POWER SUPPLY PCB
4.75V - 5.26V ?

YES

CHANGE
MODULATOR PCB

UNPLUG PLTH

IS THE VOLTAGE
AT TP7 ON POWER SUPPLY PCB
4.75V - 5.26V ?

NO

UNPLUG PLTG

CHANGE PSU

Y

RECONNECT PLYA, AND AT
TRIGGER PCB UNPLUG PLYA

IS THE VOLTAGE

NO YES

4.75V - 5.26V ?

CHANGE INPUT PCB.
CHANGE

SCANNER CONTROL UNIT.

CHECK WIRING TO SCANNER
CONTROL UNIT

IS THE VOLTAGE

YES

4.75V - 5.25V ?

CHANGE RECEIVER

\ 4

RECONNECT PLYA, AND AT
INPUT PCB UNPLUG PLZD

6-16

IS THE VOLTAGE
AT TP7 ON POWER SUPPLY PCB
4.75V - 5.25V ?

YES

CHANGE
PERFORMANCE
MONITOR

CHANGE INPUT PCB

BridgeMaster E Radar
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S-Band Scanner Unit

Chapter 6

FLOW CHART 9 - S-BAND SCANNER FAULTS

FROM FLOW CHART 2

ENTRY POINT

IAI

AT THE SCANNER CONTROL UNIT

SET THE ISOLATION SWITCH TO

'OFF'" AND LOCK IT TO MAKE
SCANNER UNIT SAFE TO SERVICE.
REMOVE PERFORMANCE MONITOR
COVER.

ON THE PULSE BEARING PCB CHECK
LK1 - IS SET

2 - 3 FOR HIGH SPEED TURNING UNITS
1 -2 FOR LOW SPEED TURNING UNITS

IS FAULT CLEARED ?

A 4

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY AND REMOVE
TRANSCEIVER COVER.

AT THE TRIGGER PCB SET LK5,
AND LK6 TO 2 - 3.

AT THE MODULATOR PCB
UNPLUG PLVB.

CHANGE TRIGGER PCB.
CHECK CABLE FROM TRIGGER
PCB TO INPUT PCB

CHANGE INPUT PCB

BridgeMaster E Radar
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NO

NO

IS FAULT STILL PRESENT ?

IS THE VOLTAGE
AT PLZE2 ON THE INPUT PCB
11.2V-12.6V ?

YES

END

Fault Reporting and First Line Servicing

CHANGE TRIGGER PCB.

IF FAULT IS NOT CLEARED:

CHECK DATA CABLE FROM DISPLAY
TO TRANSCEIVER.

ENSURE THAT BRAIDS ARE PROPERLY
BONDED.

CHECK CABLE BETWEEN INPUT PCB &
PULSE BEARING PCB.

CHECK FOR DAMAGED OR MISSING
TEETH ON THE PULSE DISK.

IF FAULT PERSISTS THERE IS A
DISPLAY FAULT.

IS THE VOLTAGE
AT PLRE2 ON PULSE BEARING PCB
11.2V-12.5V?

RESET LK5 ON TRIGGER PCB
TO POSITION 1 - 2

CHANGE CABLE
BETWEEN INPUT PCB AND
PULSE BEARING PCB

IS THE VOLTAGE
AT PLZB9 ON INPUT PCB
11.2V - 12,5V ?

YES

CHANGE INPUT PCB

YES

IS THE VOLTAGE
AT PLZE1 ON INPUT PCB
4.5V -5.25V ?

UNPLUG PLZE

'

IS THE VOLTAGE
AT PLZE1 ON PLUG ON INPUT PCB
4.5V - 5.25V ?

YES

GO TO 'FLOW CHART 10’
ENTRY POINT 'A’

CHANGE
PULSE BEARING PCB
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 10 - S-BAND SCANNER FAULTS

FROM FLOW CHART 9

ENTRY POINT

IAI

4.6V - 5.26V ?

APPROX 2.5V ?

CHANGE CABLE
BETWEEN INPUT PCB AND
PULSE BEARING PCB

IS TRANSCEIVER ALOFT ?
UNIT APPROX 2.5V ?

IS THE VOLTAGE AT

THE FAULT IS PROBABLY ON

PULSE BEARING PCB.

ALSO CHECK FOR SHORT CIRCUITS ON:
TRIGGER PCB,

INPUT PCB IN THE TURNING UNIT,
INPUT BOARD IN THE TRANSCEIVER,
WHERE THE TRANSCEIVER IS BELOW
DECKS.

CHANGE INPUT PCB.
CHECK CABLE BETWEEN
INPUT PCB AND

PULSE BEARING PCB

CHANGE INPUT PCB.
CHECK CABLE BETWEEN

TSC11 ON INPUT PCB IN TURNING

Y

UNIT APPROX 2.5V ?

IS THE VOLTAGE
AT PLZB11 ON INPUT PCB
IN TRANSCEIVER UNIT
APPROX 2.5V ?

G

IS THE VOLTAGE
AT PLYB11 ON TRIGGER PCB
APPROX 2.5V ?

CHANGE INPUT PCB IN

TRANSCEIVER.
CHECK CABLE BETWEEN
TURNING UNIT AND TRANSCEIVER.

CHANGE CABLE
BETWEEN INPUT PCB AND
TRIGGER PCB
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YES

INPUT PCB AND
PULSE BEARING PCB

CHECK PULSE DISC FOR DAMAGE.
CLEAN OPTO COUPLERS ON THE
PULSE BEARING PCB.

CHANGE

PULSE BEARING PCB.
IF FAULT IS NOT CLEARED
CHANGE TRIGGER PCB.
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S-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

FLOW CHART 11 - S-BAND SCANNER FAULTS
('STBY/TX ERROR’ Displayed)

FROM FLOW CHART 1

ENTRY POINT

IAI

CHECK DATA CABLES BETWEEN
TRANSCEIVER AND DISPLAY

IS
'STBY/TX' ERROR
DISPLAYED ?

O

CHECK CABLE BETWEEN
TRANSCEIVER INPUT PCB AND
TRIGGER PCB

IS
'STBY/TX' ERROR
DISPLAYED ?

)

CHANGE
TRIGGER PCB

IS
'STBY/TX' ERROR
DISPLAYED ?

O

DISPLAY
FAULT

BridgeMaster E Radar
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Chapter 6 S-Band Scanner Unit
Fault Finding and First Line Servicing

FLOW CHART 12 - S-BAND SCANNER FAULTS
('SPARK GAP TEST' Failure)

FROM FLOW CHART 24

ENTRY POINT

IAI

AT THE SCANNER CONTROL UNIT,

SET ISOLATION SWITCH TO 'OFF' AND
LOCK IT TO MAKE SCANNER UNIT SAFE
FOR SERVICING.

ISOLATE TRANSCEIVER FROM SHIP'S
SUPPLY AND REMOVE TRANSCEIVER
COVER.

RECONNECT SHIP'S SUPPLY TO THE
TRANSCEIVER.

Y

MEASURE THE VOLTAGE
BETWEEN TSJ1 - TSJ2
ON THE EHT PCB

IS THE VOLTAGE
BETWEEN TSJ1 - TSJ2 ON
EHT PCB >4.7V ?

IS THE VOLTAGE
BETWEEN PLVD1 - PLVD4 ON
MODULATOR PCB
>16V ?

YES CHANGE
MODULATOR PCB

UNPLUG PLVD FROM
CHANGE MAGNETRON THE MODULATOR PCB

IS THE VOLTAGE

YES
BETWEEN PLVD1 - PLVD4 ON CHANGE

THE CABLE >16V ? MODULATOR PCB Y
\ 4
CHANGE
POWER SUPPLY PCB Y

Y
IF THE ABOVE TESTS FAIL 2 )
TO LOCATE THE CAUSE OF

THE SPARK GAP TEST FAILURE

Y

GO TO FLOW CHART 20
ENTRY POINT 'A’

BridgeMaster E Radar
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S-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

FLOW CHART 13 - S-BAND SCANNER FAULTS
(‘MISSING HMKR ERROR' Displayed)

FROM FLOW CHART 1 OR 25

ENTRY POINT

IAI

AT THE SCANNER UNIT, SET THE | WARNING |

ISOLATION SWITCH TO 'OFF' AND
LOCK IT TO MAKE THE SCANNER THESE TESTS EXPOSE

UNIT SAFE TO SERVICE. DANGEROUS VOLTAGES
ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY AND REMOVE
TRANSCEIVER COVER.

AT THE MODULATOR PCB
UNPLUG PLVD.

A 4
AT THE TRIGGER PCB, SET LKb
AND LK6 TO POSITION 2 - 3.
RESTORE POWER TO
TRANSCEIVER

CHANGE TRIGGER PCB.

IF FAULT IS NOT CLEARED:

NO CHECK DATA CABLE BETWEEN DISPLAY AND TRANSCEIVER, ENSURE THAT
IS FAULT CLEARED ? BRAIDS ARE PROPERLY BONDED.

CHECK CABLE BETWEEN INPUT PCB AND TRIGGER PCB.

CHECK BEARING CABLE FROM DISPLAY.

IF FAULT PERSISTS THERE IS A DISPLAY FAULT.

RESET LK5 AND LK6
TO POSITION 1 - 2

CHANGE CABLE
BETWEEN INPUT PCB AND
PULSE BEARING PCB

IS THE VOLTAGE
AT PLA2 ON BEARING PCB
11.2V - 12,5V ?

IS THE VOLTAGE
AT PLZE2 ON INPUT PCB
11.2V - 12,5V ?

NO

IS THE VOLTAGE YES
AT PLZB9 ON INPUT PCB ' CHANGE INPUT PCB
11.2V - 12,5V ?

NO

IS THE VOLTAGE
AT PLZE1 ON INPUT PCB
4.5V -5.25V ?

CHANGE TRIGGER PCB
CHECK CABLE FROM TRIGGER
PCB TO INPUT PCB.

GO TO 'FLOW CHART 14’
ENTRY POINT 'A’

UNPLUG PLZE

'

IS THE VOLTAGE
AT PLZE1 ON PLUG ON INPUT PCB,
4.5V -5.25V ?

YES CHANGE
PULSE BEARING PCB

NO

CHANGE INPUT PCB

BridgeMaster E Radar
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 14 - S-BAND SCANNER FAULTS

FROM FLOW CHART 13

ENTRY POINT

IAI

MONITOR VOLTAGE AT TSC12 ON
THE INPUT PCB WHILE ROTATING
THE ANTENNA BY HAND THROUGH
ONE REVOLUTION

!

DOES THE VOLTAGE

PER REVOLUTION ?

ISOLATE TRANSCEIVER
FROM SHIP'S SUPPLY

IS TRANSCEIVER ALOFT ?

IS THERE
CONTINUITY BETWEEN
TSC12 ON TURNING UNIT INPUT PCB
AND TSC12 ON TRANSCEIVER
INPUT PCB ?

IS THERE
CONTINUITY BETWEEN
TSC12 AND PLZB12 ON

MONITOR VOLTAGE AT PLRE5 ON
THE PULSE BEARING PCB WHILE
ROTATING THE ANTENNA BY
HAND THROUGH ONE REVOLUTION

CHANGE PULSE BEARING PCB.
IF FAULT PERSISTS CHECK FOR SHORT
CIRCUITS ON INPUT BOARD IN TURNING
UNIT, AND WHEN THE TRANSCEIVER IS
BELOW DECKS ON THE INPUT BOARD IN
THE TRANSCEIVER.

IF FAULT IS STILL PRESENT CHANGE
TRIGGER PCB.

IS THERE
CONTINUITY BETWEEN
TSC12 AND PLZB12 TURNING
UNIT INPUT
PCB ?

YES

CHANGE INPUT PCB.
CHECK CABLE

BETWEEN INPUT PCB AND
PULSE BEARING PCB

DOES THE VOLTAGE
SWITCH BETWEEN 5V - OV ONCE
PER REVOLUTION ?

IS VOLTAGE AT
PLRE1 ON PULSE BEARING PCB
4.6V -5.26V ?

YES

CHANGE CABLE
BETWEEN PULSE BEARING
PCB AND INPUT PCB

CHANGE INPUT PCB
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YES
NO CHANGE CABLE
»| BETWEEN TURNING UNIT
AND TRANSCEIVER
NO g CHANGE
"| TRANSCEIVER INPUT PCB
Y
IS THERE
CONTINUITY BETWEEN NO CABLE IS FAULTY
> PLZB12 ON INPUT PCB AND BETWEEN INPUT PCB

PLYB12 ON TRIGGER
PCB ?

CHANGE TRIGGER PCB

AND TRIGGER PCB
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S-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

FLOW CHART 15 - S-BAND SCANNER FAULTS
('TRIGGER ERROR' Displayed)

FROM FLOW CHART 1

ENTRY POINT

'A'

REMOVE COVER FROM
TRANSCEIVER FILTER BOX

ONE OF THE FOLLOWING

IS FAULTY:

YES _ | CABLE BETWEEN INPUT PCB AND TRIGGER PCB.
INPUT PCB.

TRIGGER PCB.

MODULATOR PCB.

DISPLAY UNIT.

VOLTAGE BETWEEN
TSB9 AND TSB10 AT THE
JRANSCEIVER INPUT PCB

AT THE INPUT PCB,
DISCONNECT WIRES
TO TSB9 AND TSB10

RECONNECT WIRES.

IF THE TRANSCEIVER IS ALOFT:

AT THE SCANNER CONTROL UNIT SET THE ISOLATING SWITCH TO
'OFF' AND LOCK IT TO MAKE THE SCANNER UNIT SAFE TO SERVICE.

IS VOLTAGE
BETWEEN THE WIRES TO
TSB9 AND TSB10
2.0V -4.0vV?

ISOLATE TRANSCEIVER FROM SHIP'S SUPPLY AND REMOVE
TRANSCEIVER COVER.

REMOVE FILTER BOX COVER.

RESTORE SHIP'S SUPPLY.

THE TRIGGER PCB,
IS THE VOLTAGE BETWEEN
PLY20 AND PLYB21
2.0V-4.0V?

YES CHANGE INPUT PCB.
CHANGE CABLE BETWEEN
INPUT PCB AND TRIGGER PCB

CHECK DATA CABLE BETWEEN
DISPLAY AND INPUT PCB

DISPLAY FAULT

CHANGE TRIGGER PCB
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 16 - S-BAND SCANNER FAULTS
(‘TX ERROR'/'LOW VIDEO ERROR’ Displayed)

FROM FLOW CHART 1

ENTRY POINT

IAI

IS NORMAL
BACKGROUND NOISE
VISIBLE ?

YES

GO TO 'FLOW CHART 19’
ENTRY POINT 'A’

IS AN
OSCILLOSCOPE
AVAILABLE ?

YES

AT THE DISPLAY UNPLUG PLV.
MONITOR THE SIGNAL ON THE
CABLE TO PLV

CHECK VIDEO CABLES FROM

SKV DISPLAY UNIT TO

SKV TRANSCEIVER FOR
CONTINUITY AND SHORT CIRCUITS

F

AULT IS IN THE CABLE

BETWEEN THE DISPLAY AND
THE TRANSCEIVER

DISPLAY FAULT

IS THERE
APPROX 0.5V PEAK-PEAK
VIDEO NOISE ?

AT THE TRANSCEIVER, UNPLUG
THE VIDEO LEAD TO THE DISPLAY.
MONITOR THE SIGNAL ON THE
VIDEO QUTPUT TO THE DISPLAY.

YES

IS THERE
APPROX 0.5V PEAK-PEAK
VIDEO NOISE ?

ARE CABLES OK ?

REPAIR CABLE

IF THE TRANSCEIVER IS ALOFT:
AT THE SCANNER CONTROL UNIT,
SET THE ISOLATING SWITCH TO
'OFF' AND LOCK IT TO MAKE THE
SCANNER UNIT SAFE TO SERVICE.

Y

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

REMOVE THE FILTER BOX COVER
AT THE TRANSCEIVER.

CHECK VIDEO COAXIAL CABLES
FROM TRANSCEIVER/TURNING
UNIT SKV, AND FROM SKZV ON
1/P PCB TO SKXV ON RECEIVER
FOR CONTINUITY AND SHORT
CIRCUITS.

ON THE I/P PCB CHECK FOR
CONTINUITY BETWEEN SKV AND
SKZV. CHECK THAT SKZV IS NOT
SHORTED TO EARTH.

REMOVE TRANSCEIVER COVER,
RESTORE SHIP'S SUPPLY TO
TRANSCEIVER.

REPAIR CABLE. No

CHANGE INPUT PCB

ARE
CABLES AND SOCKETS
oK ?

YES

IF THE TRANSCEIVER IS ALOFT:
AT THE SCANNER CONTROL UNIT,
SET THE ISOLATING SWITCH TO
'OFF'" AND LOCK IT TO MAKE THE
SCANNER UNIT SAFE TO SERVICE.

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

REMOVE THE FILTER BOX COVER
AT THE TRANSCEIVER.

REMOVE TRANSCEIVER COVER,
RESTORE SHIP'S SUPPLY TO
TRANSCEIVER.

Y

GO TO 'FLOW CHART 17'
ENTRY POINT 'A’

GO TO 'FLOW CHART 17'

ENTRY Py
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S-Band Scanner Unit

Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 17 - S-BAND SCANNER FAULTS

FROM FLOW CHART 16

ENTRY POINT

IAI

AT THE RECEIVER UNPLUG PLXV.
MONITOR THE SIGNAL AT SKXV
ON THE RECEIVER.

l

IS THERE
APPROX 0.5V PEAK-PEAK

YES

FROM FLOW CHART 16

ENTRY POINT

IBI

CHANGE THE INPUT PCB.
CHECK THE VIDEO CABLE
3| BETWEEN THE TRANSCEIVER

VIDEO NOISE ?

NO

MONITOR THE FOLLOWING
VOLTAGES AT PLPB ON THE
RECEIVER FILTER PCB.
PLPB1 -11.2V - -12.6V
PLPB2 11.2V - 12.6V
PLPB3 27.5V - 31.5V
PLPB4 4.7V - 5.25V

ARE
THE VOLTAGES
CORRECT ?

YES

ARE
ANY OF THE VOLTAGES
CORRECT ?

YES

UNPLUG PLPB AND MONITOR THE
VOLTAGES ON THE SAME PINS ON
PLPB ON THE RECEIVER FILTER PCB

ARE
THE VOLTAGES
CORRECT ?

YES

MONITOR THE FOLLOWING
VOLTAGES AT PLPA ON THE
RECEIVER FILTER PCB.
PLPB1 -11.2V - -12.6V
PLPB2 11.2V - 12.6V
PLPB3 27.5V - 31.5V
PLPB4 4.7V - 5.25V
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CHANGE
RECEIVER ASSEMBLY

CHANGE
POWER SUPPLY

CHANGE
RECEIVER ASSEMBLY

ARE
THE VOLTAGES
CORRECT ?

GO TO 'FLOW CHART 18’
ENTRY POINT 'A’

”"| AND DISPLAY UNIT, AND THE
VIDEO CABLE BETWEEN THE
RECEIVER AND THE INPUT PCB.

DISPLAY FAULT

IS THE FAULT CLEARED ?

)

CHANGE
RECEIVER FILTER PCB
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 18 - S-BAND SCANNER FAULTS

FROM FLOW CHART 17

ENTRY POINT

IAI

MONITOR THE FOLLOWING
VOLTAGES AT PLTH ON THE
POWER SUPPLY PCB.

PLTH9 -11.2V - -12.6V
PLTH4 11.2V - 12.6V
PLTH2 27.5V - 31.5V
PLTH6 4.7V - 5.25V

i

ARE
THE VOLTAGES
CORRECT ?

CHANGE TRIGGER PCB.
CHECK CABLE FROM PLTH TO
TRIGGER PCB.
CHECK CABLE FROM TRIGGER
PCB TO PLPA.

YES

UNPLUG PLTG
AT POWER SUPPLY PCB

ARE
THE VOLTAGES
CORRECT ?

YES

UNPLUG PLYB
AT TRIGGER PCB

ARE
THE VOLTAGES
CORRECT ?

YES

A 4

UNPLUG PLYA
AT TRIGGER PCB
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ARE
THE VOLTAGES
CORRECT ?

YES

UNPLUG PLTD
AT POWER SUPPLY PCB

ARE
THE VOLTAGES
CORRECT ?

YES

CHANGE
POWER SUPPLY PCB

CHANGE INPUT PCB, OR

SCANNER CONTROL UNIT.
CHECK CABLE FROM INPUT PCB
TO SCANNER CONTROL UNIT.

CHANGE INPUT PCB, OR
PERFORMANCE MONITOR,
OR INPUT BOARD IN

TRANSCEIVER.
CHECK CABLE FROM INPUT PCB
TO PERFORMANCE MONITOR.

RECEIVER FILTER PCB
IS FAULTY

CHANGE
MODULATOR PCB

BridgeMaster E Radar
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Chapter 6
Fault Reporting and First Line Servicing

S-Band Scanner Unit

FLOW CHART 19 - S-BAND SCANNER FAULTS
(‘LOW VIDEO ERROR’ Displayed)

FROM FLOW CHART 16

ENTRY POINT

lAl

AT THE DISPLAY,
SELECT THE TRANSCEIVER
TEST DATA 1, Tx BIST MENU

l

IS
'MODULATOR TRIGGER'
CORRECT ?

\ 4

CHANGE TRIGGER PCB.
CHANGE MODULATOR.

BridgeMaster E Radar
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IS
'CHARGE TRIGGER' CHANGE
CORRECT ? TRIGGER PCB

IS
'MAGNETRON CURRENT'
CORRECT ?

IF THE TRANSCEIVER IS ALOFT:
AT THE SCANNER CONTROL UNIT
SET THE ISOLATION SWITCH TO
'OFF' AND LOCK IT TO MAKE THE
SCANNER SAFE TO SERVICE.
ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY AND REMOVE
TRANSCEIVER COVER.
RECONNECT SHIP'S SUPPLY.

YES

GO TO 'FLOW CHART 21’
ENTRY POINT 'A’

GO TO 'FLOW CHART 20’
ENTRY POINT 'A’
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

6-28

FLOW CHART 20 - S-BAND SCANNER FAULTS

FROM FLOW CHART 19 OR 24

ENTRY POINT

IAI

CHANGE
MODULATOR PCB

IS THE
VOLTAGE AT PLVB1 ON
THE MODULATOR PCB
-5640V - -650V ?

NO

UNPLUG PLVB
FROM THE POWER SUPPLY

AT THE MODULATOR PCB,
MONITOR THE VOLTAGE AT
PLVD1, AND AT PLVD5

VOLTAGE BETWEEN PLVB1
AND PLVB4 ON THE CABLE
-540V - -650V ?

CHANGE
POWER SUPPLY PCB

IS VOLTAGE AT
PLVD1 16V - 26V
PLVD5 18V - 22V ?

YES

UNPLUG PLVD, MONITOR ON THE
CABLE THE VOLTAGE BETWEEN
PLVD1 - PLVD4, AND PLVD6 TO
GROUND.

IS VOLTAGE AT
PLVD1 16V - 26V
PLVD6 18V - 22V ?

YES

CHANGE
POWER SUPPLY PCB

CHANGE
MODULATOR PCB

CHANGE
MODULATOR PCB

BridgeMaster E Radar
65800011



S-Band Scanner Unit Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 21 - S-BAND SCANNER FAULTS

FROM FLOW CHART 19

ENTRY POINT

IAI

IF RADAR
TUNING PROCEDURE IS
PERFORMED, IS FAULT
CLEARED ?

YES

AT THE DISPLAY, SELECT TX
SETTINGS, COARSE TUNE -
ENTER PASSWORD AND SET
TUNING CONTROL TO MINIMUM..

Y

IS THE
VOLTAGE AT PLYA7 ON
THE TRIGGER PCB
< 0.5V?

YES

AT THE DISPLAY UNIT SET THE
TUNING CONTROL TO MAXIMUM.

AT THE DISPLAY,
SELECT AFC TUNING

AT THE DISPLAY,
SET THE TUNING CONTROL
TO MAXIMUM.

IS THE
VOLTAGE AT PLYA7 ON
THE TRIGGER PCB
>4.75V ?

CHECK CABLE TO RECEIVER FILTER
BOARD.

CHECK CABLE FROM RECEIVER
FILTER BOARD TO RECEIVER.
CHANGE RECEIVER FILTER
BOARD.

CHANGE RECEIVER.

ON THE TRIGGER PCB, DISCONNECT
CABLE TO PLYA AND MEASURE THE
VOLTAGE ON PLYA7.

IS THE VOLTAGE
>4.75V ?

RECONNECT PLYA.
DISCONNECT PLYB

CHANGE
TRIGGER PCB

CHANGE VES

RECEIVER

IS THE
VOLTAGE AT PLYA7 ON
THE TRIGGER PCB
>4.75V ?

NO

END

IS
RADAR PICTURE
STILL OK ?

CHANGE RECEIVER OR,
CHANGE TRIGGER PCB

DISPLAY FAULT

IS THE
VOLTAGE AT PLYA7 ON
THE TRIGGER PCB
>4.75V ?

IF THE TRANSCEIVER IS ALOFT:
AT THE SCANNER CONTROL UNIT
SET THE ISOLATING SWITCH TO
'OFF' AND LOCK IT TO MAKE
SCANNER UNIT SAFE TO SERVICE.
ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY AND REMOVE
TRANSCEIVER COVER.
RECONNECT SHIP'S SUPPLY.

\ 4

GO TO 'FLOW CHART 22’
ENTRY POINT 'A’

CHANGE
RECEIVER FILTER PCB

BridgeMaster E Radar
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 22 - S-BAND SCANNER FAULTS

FROM FLOW CHART 21

ENTRY POINT

IAI

IS THE
VOLTAGE AT PLYA3 ON
THE TRIGGER PCB
27.6V - 31.5V ?

CHANGE RECEIVER, OR
CHANGE LIMITER, OR
CHANGE MAGNETRON

UNPLUG PLYA AT
THE TRIGGER PCB

UNPLUG PLYH
AT THE TRIGGER PCB

IS THE
VOLTAGE AT PLYA3 ON
THE TRIGGER PCB
27.5V - 31.5V?

IS THE
VOLTAGE AT PLYH2 ON
THE TRIGGER PCB
27.5V -31.6V?

CHANGE RECEIVER

CHANGE TRIGGER PCB

IS THE
VOLTAGE AT PLYTH2 ON
THE POWER SUPPLY PCB
27.5V -31.5V?

CHANGE TRIGGER PCB

imo

CHANGE
POWER SUPPLY PCB

6-30
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S-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

FLOW CHART 23 - S-BAND SCANNER FAULTS
('TX COMMS ERROR' Displayed)

FROM FLOW CHART 1

ENTRY POINT

IAI

CHECK DATA CABLE BETWEEN
TRANSCEIVER AND DISPLAY.

IS
'Tx COMMS ERROR'
DISPLAYED ?

END )

CHECK CABLE BETWEEN
TRANSCEIVER INPUT PCB
AND TRIGGER PCB.

IS
'Tx COMMS ERROR'
DISPLAYED ?

END )

CHANGE
TRIGGER PCB.

l

IS
'Tx COMMS ERROR'
DISPLAYED ?

END )

CHANGE
TRANSCEIVER
INPUT PCB.

IS
'Tx COMMS ERROR'
DISPLAYED ?

END )

DISPLAY FAULT.
SUSPECT DISPLAY INPUT PCB.

BridgeMaster E Radar
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Chapter 6

S-Band Scanner Unit

Fault Finding and First Line Servicing

6-32

FLOW CHART 24 - S-BAND SCANNER FAULTS

FROM FLOW CHART 1

ENTRY POINT
A

SELECT SYSTEM MENU.
SELECT TEST DATA 1 MENU.
SELECT TX BIST MENU.

MAGNETRON CURRENT
BETWEEN 6A - 10A ON
LONG PULSE ?

IS THE
MODULATOR VOLTAGE
BETWEEN
540V - 640V ?

IS THE
+30 VOLT LINE
BETWEEN
+26V - +36V

IS THE
+12 VOLT LINE
BETWEEN
+11V - +13.4V ?

DOES
SPARK GAP
PASS ?

GO TO 'FLOW CHART 25’
ENTRY POINT 'A’

GO TO 'FLOW CHART 20'
ENTRY POINT 'A’

('TX BIST ERROR’ Displayed)

SUSPECT MAGNETRON.
SUSPECT MODULATOR

SUSPECT MODULATOR.
SUSPECT POWER SUPPLY.

SUSPECT POWER SUPPLY.

SUSPECT POWER SUPPLY.

GO TO 'FLOW CHART 12'
ENTRY POINT 'A’

. COMPLETE THE TESTS OF
FLOW CHART 12,

. AND THEN RETURN TO .

' ENTRY POINT 'B' BELOW

\ 4
ENTRY POINT
‘B

DOES
SPARK GAP
PASS ?

YES

GO TO 'FLOW CHART 12'
ENTRY POINT 'A’

GO TO 'FLOW CHART 20’
ENTRY POINT 'A’

GO TO 'FLOW CHART 18’
ENTRY POINT 'A’

GO TO 'FLOW CHART 18’
ENTRY POINT 'A’

O
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S-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

FLOW CHART 25 - S-BAND SCANNER FAULTS

FROM FLOW CHART 24

ENTRY POINT
Al

CHECK DATA CABLE FROM DISPLAY.
SUSPECT TRIGGER PCB. CHANGE TRIGGER BOARD.

SUSPECT INPUT PCB CHANGE INPUT BOARD.

CHECK PERFORMANCE MONITOR
& BEARING CABLE IN BULKHEAD
SYSTEMS.

SUSPECT PULSE BEARING PCB.
SUSPECT INPUT PCB

IS
HEADING MARKER
CORRECT ?

GO TO 'FLOW CHART 13’
ENTRY POINT 'A’

YES

(e

DOES
CHARGE TRIGGER
PASS ?

DOES
CHARGE TRIGGER
PASS ?

NO CHANGE
TRIGGER PCB

NO
MODULATOR TRIGGER
FAILURE
Y Y
DOES
CHANGE MODULATOR TRIGGER o CHANGE
TRIGGER PCB PASS ? MODULATOR

Cw )
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Chapter 6 X-Band Scanner Unit
Fault Finding and First Line Servicing

2.3 X-Band Scanner Unit

Flow charts for isolating faults on X-Band Scanner Units are given on the following pages.
The lead sheet shows the overall flow through individual Flow Charts | to 25.

BridgeMaster E Radar
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X-Band Scanner Unit

Chapter 6

BridgeMaster E Radar
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OVERALL FLOW CHART - X-BAND SCANNER FAULTS

DISPLAY FAULT

Fault Reporting and First Line Servicing

FLOW CHART 1

START

FLOW CHART 2

A

/v\/\
FLOW CHART 3

Ca

/\'_\/\
FLOW CHART 4

;

FLOW CHART 5

[
]

(T\
’\’\/\
FLOW CHART 6
/‘—’\/\
FLOW CHART 7
g

- Ceew)
/v\/\
FLOW CHART 8

;

FLOW CHART 9
)

A J
/\——\/\
FLOW CHART 10
/\,—\/\

FLOW CHART 11
("AEND)

L L

FLOW CHART 12

A
—
FLOW CHART 13

A )
,"%//\
FLOW CHART 14
/V\/\

FLOW CHART 15

DISPLAY FAULT je

Cre)—
—

FLOW CHART 16

DISPLAY FAULT je

i

A

/\,—\/\
FLOW CHART 17

> DISPLAY FAULT

=
—

FLOW CHART 18
‘A’ END

)

\A B

FLOW CHART 19
Ca )

_

FLOW CHART 20
"A' END

FLOW CHART 21

DISPLAY FAULT je

A

/v\/\
FLOW CHART 22
/v\/\

FLOW CHART 23
"A"END )

DISPLAY FAULT

(A BN

FLOW CHART 24
A )

B )

—

FLOW CHART 25
)

<

(T p—————
>{ DISPLAY FAULT

6-35



Chapter 6 X-Band Scanner Unit
Fault Finding and First Line Servicing

FLOW CHART 1 - X-BAND SCANNER FAULTS

! WARNING !

WHEN THE COVERS ARE REMOVED FROM THE EQUIPMENT, DANGEROUS VOLTAGES ARE EXPOSED.
ONLY QUALIFIED PERSONS SHOULD WORK ON THE EQUIPMENT WHEN POWER IS APPLIED.
ALWAYS ISOLATE THE TURNING UNIT FROM THE SHIP'S SUPPLY BEFORE WORKING ON IT.
ALWAYS ISOLATE THE TRANSCEIVER FROM THE SHIP'S SUPPLY WHILE REMOVING OR REPLACING

THE TRANSCEIVER COVER
CHECK CONNECTIONS
( START ) TO SHIP'S SUPPLY

! WARNING !
THIS TEST EXPOSES
DANGEROUS VOLTAGES

NO AT THE DISPLAY
REMOVE THE COVER FROM THE
MAINS FILTER BOX

PRESENT BETWEEN
TSP L & N AT DISPLAY
FILTER BOX ?

DOES DISPLAY RUN UP ?

IS DISPLAY PICTURE NO DISPLAY FAULT

NORMAL IN STANDBY ?

\ 4

IS
'Tx COMMS ERROR'
DISPLAYED ?

IS
'AZI ERROR'
DISPLAYED ?

IS
'STBY/TX ERROR'
DISPLAYED ?

GO TO 'FLOW CHART 23'
ENTRY POINT 'A’

GO TO 'FLOW CHART 2’
ENTRY POINT 'A’

GO TO 'FLOW CHART 11'
ENTRY POINT 'A’

IS
'LOW VIDEO ERROR'
DISPLAYED ?

IS
'Tx BIST ERROR'
DISPLAYED ?

'MISSING HL, SL or
NO SCAN HL ERROR'
DISPLAYED ?

NO

GO TO 'FLOW CHART 16’
ENTRY POINT 'A’

GO TO 'FLOW CHART 13'
ENTRY POINT 'A’

GO TO 'FLOW CHART 24'
ENTRY POINT 'A’

IS
'TRIG ERROR'
DISPLAYED ?

GO TO 'FLOW CHART 15'
ENTRY POINT 'A’

e )

BridgeMaster E Radar
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X-Band Scanner Unit

Chapter 6

FLOW CHART 2 - X-BAND SCANNER FAULTS
('AZI ERROR' Displayed)

FROM FLOW CHART 1

ENTRY POINT
Al

SWITCH TO TRANSMIT

IS ANTENNA ROTATING ?

AT THE DISPLAY, SELECT
TEST DATA 1, TX BIST.
CYCLE THROUGH TESTS

GO TO 'FLOW CHART 9'
ENTRY POINT 'A’

ARE
+12V AND +30V
CORRECT ?

ARE
BOTH VOLTAGES
INCORRECT ?

YES

Fault Reporting and First Line Servicing

v

AT THE SCANNER, SET SCANNER
ON/OFF SWITCH TO OFF TO MAKE
SCANNER UNIT SAFE FOR SERVICING

v

AT THE SCANNER UNIT, REMOVE
THE FILTER BOX COVER.
MEASURE SHIP'S MAINS BETWEEN
TSE3 AND TSE4.

IS MAINS
PRESENT BETWEEN TSE3
AND TSE4 AT SCANNER
UNIT ?

IS

GO TO 'FLOW CHART 3'
ENTRY POINT 'A’

! WARNING !
THIS TEST EXPOSES
DANGEROUS VOLTAGES

CHECK CONNECTIONS
TO SHIP'S SUPPLY

YES

FUSE IN SCANNER UNIT
BLOWN ?

AT THE SCANNER UNIT, UNPLUG
CABLE 230 (MASTHEAD) or 228
(BULKHEAD) FROM TSB (INPUT PCB)
MEASURE VOLTAGE BETWEEN
TSB1 AND TSB2 ON THE CABLE.

Y

IS
VOLTAGE BETWEEN TSB1
AND TSB2 2.0V-4.5V ?

RECONNECT TSB.
AT THE INPUT PCB REMOVE PLZB

CABLE 228 (BULKHEAD)
or 230 (MASTHEAD)
IS FAULTY

IS
VOLTAGE BETWEEN TSB1
AND TSB2 2.0V-4.5V ?

REPLACE PLZB.

ISOLATE TRANSCEIVER FROM
SHIP'S MAINS AND REMOVE COVER.
RESTOR SHIP'S MAINS.

AT TRIGGER PCB REMOVE PLYH.

YES

IS
VOLTAGE BETWEEN TSB1
AND TSB2 2.0V-4.5V ?

v

YES

CHANGE

POWER SUPPLY PCB

' REPLACE PLYH

BridgeMaster E Radar
65800011

NO

NO

GO TO 'FLOW CHART 5'
ENTRY POINT 'A’

Cw )

DOES
REPLACING THE FUSE
CLEAR FAULT ?

GO TO 'FLOW CHART 7'
ENTRY POINT 'B’

CHANGE INPUT PCB

CHANGE TRIGGER PCB

IF FAULT NOT CLEARED
GO TO 'FLOW CHART 7'
ENTRY POINT 'A’
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Chapter 6
Fault Finding and First Line Servicing

X-Band Scanner Unit

FLOW CHART 3 - X-BAND SCANNER FAULTS

FROM FLOW CHART 2

ENTRY POINT

IAI

IS ANTENNA ROTATING ?

END

SET SCANNER ON/OFF SWITCH TO OFF.
RAISE SCANNER TOP COVER AND
ENSURE SAFETY LOCK IS ENGAGED.

! WARNING !
THESE TESTS EXPOSE
DANGEROUS VOLTAGES

IS SHIP'S MAINS CORRECT ?

AT THE MOTOR

+12V PRESENT

CHECK SHIP'S SUPPLY
FROM SWITCH FUSE

NO

BETWEEN Pin 11 of IC.U1 AND
CHASSIS ?

YES

AT THE MOTOR A
DRIVER BOARD

IS THE VOLTAGE

<

Y
AT THE SCANNER UNIT, SET
SCANNER ON/OFF SWITCH TO 'OFF'.
IF THE TRANSCEIVER IS ALOFT,
REMOVE THE FILTER BOX COVER AT

THE TURNING UNIT.

IF THE TRANSCEIVER IS BELOW,
REMOVE THE FILTER BOX COVER AT
THE TRANSCEIVER.

A

NO

ON EITHER PIN OF D6
+45V TO +65V 2

YES

AT THE MOTOR
DRIVER BOARD

IS THE VOLTAGE
ON Pin 2 of IC.U1
+4.7V To +5.3V ?

(2-PIN POWER DEVICE
ON HEATSINK)

CHANGE
MOTOR DRIVER BOARD

GO TO 'FLOW CHART 4’
ENTRY POINT 'A’

6-38
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X-Band Scanner Unit Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 4 - X-BAND SCANNER FAULTS

FROM FLOW CHART 3

ENTRY POINT

lAl

AT THE
INPUT PCB ISOLATE TRANSCEIVER FROM
IS +12v +12V PRESENT NO SHIP'S SUPPLY.
PRESENT BETWEEN CHASSIS BETWEEN CHASSIS AND PLZG3 REMOVE TRANSCEIVER COVER.
AND PLZL6 ? (INPUT PCB) ? RESTORE SHIP'S SUPPLY.

CHANGE INPUT PCB

IS
THE VOLTAGE AT TSB10
ov?

AT SCANNER, SET ON/OFF
SWITCH TO 'ON'

IS
THE VOLTAGE AT PLZG3
(INPUT PCB) OV ?

IS
THE VOLTAGE AT PLZL5
oV ?

CHANGE INPUT BOARD.
CHECK WIRING TO ON/OFF
SWITCH

IS
THE VOLTAGE ON PIN 23
OF IC.U1 <0.5V ?

NO

CHECK WIRING BETWEEN PLZL5
(INPUT BOARD) AND PLNL5
(MOTOR DRIVE BOARD)

IF STILL NO ANTENNA ROTATION,
CHANGE MOTOR DRIVE
BOARD

REMOVE COVER FROM
TRANSCEIVER UNIT

IS
THE VOLTAGE AT PLTG3
(PSU PCB) OV ?

YES

CHANGE CABLE

IS
THE VOLTAGE AT PLTH10
(PSU PCB) OV ?

YES

CHANGE PSU PCB

YES

IS +12V
PRESENT BETWEEN CHASSIS
AND PLTG3 (PSU PCB) 2

IS
THE VOLTAGE AT PLTY10
(TRIG PCB) OV ?

YES

CHANGE CABLE

CHANGE TRIGGER PCB
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65800011




Chapter 6

X-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 5 - X-BAND SCANNER FAULTS

FROM FLOW CHART 2

ENTRY POINT

IAI

ISOLATE TRANSCEIVER FROM
SHIP'S MAINS AND REMOVE COVER.
AT THE POWER SUPPLY FIT LKA 1-2.
RESTORE SHIP'S MAINS.

AT THE POWER SUPPLY MEASURE
THE VOLTAGE BETWEEN TP6 AND
EARTH AND TP4 AND EARTH.

YES
CHANGE TRIGGER PCB

YES
CHANGE RECEIVER

YES
CHANGE TRIGGER PCB

6-40

IS
THE VOLTAGE AT TP6
+11.4V - +12.6V?

YES

Y

IS
THE VOLTAGE AT TP4
+28.5V - +31.5V ?

NO

AT THE POWER SUPPLY
UNPLUG PLTG

\ 4

GO TO 'FLOW CHART 6'
ENTRY POINT 'A’

AT THE TRIGGER PCB
UNPLUG PLYA

IS
THE VOLTAGE AT TP4
+28.5V - +31.5V ?

AT THE TRIGGER PCB
UNPLUG PLYH

IS
THE VOLTAGE AT TP4
+28.5V - +31.5V 2

CHANGE
POWER SUPPLY PCB
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Chapter 6
Fault Reporting and First Line Servicing

X-Band Scanner Unit

FLOW CHART 6 - X-BAND SCANNER FAULTS

FROM FLOW CHART 5

ENTRY POINT

IAI

IS
THE VOLTAGE AT TP6
+11.4V - +12.6V 2

lNo

AT THE TRIGGER PCB
UNPLUG PLYB

IS
THE VOLTAGE AT TP6
+11.4V - +12.6V?

AT THE TRIGGER PCB
UNPLUG PLYA

l

1S
THE VOLTAGE AT TP6
+11.4V - +12.6V?

YES

AT THE TRIGGER PCB
UNPLUG PLYH

l

IS
THE VOLTAGE AT TP6
+11.4V - +12.6V 2

CHANGE
POWER SUPPLY

BridgeMaster E Radar
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CHANGE INPUT PCB.

IF FAULT PERSISTS

CHECK WIRING TRANSCEIVER TO
DISPLAY UNIT.

CHANGE INPUT PCB.

IF FAULT PERSISTS

CHANGE PERFORMANCE MONITOR.
CHECK WIRING BETWEEN INPUT PCB
AND PERFORMANCE MONITOR.

CHANGE CABLE
BETWEEN RECEIVER AND
TRIGGER PCB

CHANGE TRIGGER PCB




Chapter 6 X-Band Scanner Unit
Fault Finding and First Line Servicing

FLOW CHART 7 - X-BAND SCANNER FAULTS

FROM FLOW CHART 2

ENTRY POINT

IAI

IS THE
VOLTAGE BETWEEN PLZB17-
PLZB18 2.0V-4.5V ?

AT INPUT PCB MEASURE
VOLTAGE BETWEEN PLZB17
AND PLZB18

NO

CHANGE INPUT PCB

VOLTAGE BETWEEN PLYB17-
PLYB18 AT THE TRIGGER PCB
2.0V -4.5V?

CHANGE CABLE

VOLTAGE BETWEEN PLYH11-
PLYH12 AT THE TRIGGER PCB
APPROX 1.0V ?

CHANGE TRIGGER PCB

OLTAGE BETWEEN PLYH11-
PLYH12 AT POWER SUPPLY PCB
APPROX 1.0V ?

CHANGE CABLE

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

CHECK MAINS FILTER, WIRING ON
MAINS FILTER PANEL, CABLE FROM
MAINS FILTER PANEL TO PLTA.

VOLTAGE BETWEEN PLTA4-
PLTA6 115V - 230V 2

CHECK THAT LKB IS FITTED ON
POWER SUPPLY PCB.

IF LINK IS FITTED CHANGE
POWER SUPPLY PCB

ON PSU PCB,

GO TO 'FLOW CHART 8'
ENTRY POINT "A*

380VDC - 418V ?

FROM FLOW CHART 2

ENTRY POINT

IBI

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY AND REMOVE
TRANSCEIVER COVER.
REMOVE PLTA FROM PSU.
RECONNECT SHIP'S SUPPLY.
MEASURE VOLTAGE BETWEEN
PLTA4 - PLTAG6.

IS
THE VOLTAGE
115VAC - 240VAC ?

CHANGE PSU

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

CHECK MAINS FILTER, WIRING ON
MAINS FILTER PANEL, CABLE FROM
MAINS FILTER PANEL TO PLTA.
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X-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

FLOW CHART 8 - X-BAND SCANNER FAULTS

FROM FLOW CHART 7

ENTRY POINT

IAI

! WARNING !
DURING THIS TEST, OUTPUT
AT PSU FIT LKA VOLTAGES WILL BE PRESENT
AT THE POWER SUPPLY WHEN
i THE RADAR IS TURNED OFF.

CHANGE TRIGGER PCB
YES OR
RECEIVER PCB

IS THE VOLTAGE

4.75V - 5.26V ?

IS THE VOLTAGE YES CHANGE

UNPLUG PLTB AND PLTD MODULATOR PCB

4.75V - 5.26V ?

IS THE VOLTAGE
UNPLUG PLTH UNPLUG PLTG

4.75V - 5.25V ?

IS THE VOLTAGE

NO YES

CHANGE PSU CHANGE INPUT PCB.

4.75V - 5.26V ?

Y

IS THE VOLTAGE

YES

RECONNECT PLYA, AND AT

TRIGGER PCB UNPLUG PLYA CHANGE RECEIVER

4.75V - 5.25V ?

Y
HANGE
RECONNECT PLYA, AND AT IS THE VOLT/GE YES PER(I::ORM?ANCE
INPUT PCB UNPLUG PLZD
4.75V - 5.25V ? MONITOR

CHANGE INPUT PCB
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Chapter 6 X-Band Scanner Unit

Fault Finding and First Line Servicing

FLOW CHART 9 - X-BAND SCANNER FAULTS

FROM FLOW CHART 2

ENTRY POINT

IAI

I WARNING !
THIS TEST EXPOSES
AT THE SCANNER, SET SCANNER DANGEROUS VOLTAGES

ON/OFF SWITCH TO 'OFF' TO PREVENT
ROTATION.

RAISE TOP COVER AND ENSURE
SAFETY LOCK IS ENGAGED. —>
ON THE PULSE BEARING PCB CHECK
LK1 - 1S SET

2 - 3 FOR HIGH SPEED TURNING UNITS NO
1 -2 FOR LOW SPEED TURNING UNITS

IS FAULT CLEARED ?

YES ( END )

CHANGE TRIGGER PCB.
Y IF FAULT IS NOT CLEARED:
ISOLATE TRANSCEIVER FROM CHECK DATA CABLE FROM DISPLAY

SHIP'S SUPPLY AND EXPOSE TO TRANSCEIVER.
TRANSCEIVER. ENSURE THAT BRAIDS ARE PROPERLY

BONDED.
AT THE TRIGGER PCB SET LK5, ———p
AND LK6 TO 2 - 3. CHECK CABLE BETWEEN INPUT PCB &

AT THE MODULATOR PCB PULSE BEARING PCB.

UNPLUG PLVB. CHECK FOR DAMAGED OR MISSING
TEETH ON THE PULSE DISK.

IF FAULT PERSISTS THERE IS A
DISPLAY FAULT.

YES
IS FAULT STILL PRESENT ?

IS THE VOLTAGE
AT PLZE2 ON THE INPUT PCB
11.2V - 12,6V ?

IS THE VOLTAGE
AT PLRE2 ON PULSE BEARING PCB
11.2V - 126V ?

CHANGE CABLE
BETWEEN INPUT PCB AND
PULSE BEARING PCB

RESET LK5 ON TRIGGER PCB
TO POSITION 1 - 2

CHANGE TRIGGER PCB. NO
CHECK CABLE FROM TRIGGER
PCB TO INPUT PCB

IS THE VOLTAGE
AT PLZB9 ON INPUT PCB
11.2V - 12,5V ?

YES
CHANGE INPUT PCB

YES

IS THE VOLTAGE
AT PLZE1 ON INPUT PCB
4.5V -5.25V ?

GO TO 'FLOW CHART 10"
ENTRY POINT 'A’

UNPLUG PLZE

'

IS THE VOLTAGE
AT PLZE1 ON PLUG ON INPUT PCB
4.5V -5.25V ?

NO YES CHANGE

CHANGE INPUT PCB PULSE BEARING PCB

BridgeMaster E Radar

6-44

65800011



X-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

FLOW CHART 10 - X-BAND SCANNER FAULTS

FROM FLOW CHART 9

ENTRY POINT

IAI

THE FAULT IS PROBABLY ON

PULSE BEARING PCB.

ALSO CHECK FOR SHORT CIRCUITS ON:
YES [ TRIGGER PCB,

INPUT PCB IN THE TURNING UNIT,
INPUT BOARD IN THE TRANSCEIVER,
WHERE THE TRANSCEIVER IS BELOW
DECKS.

IS THE VOLTAGE

4.6V - 5.26V ?

APPROX 2.5V ?

CHANGE CABLE
BETWEEN INPUT PCB AND
PULSE BEARING PCB

CHANGE INPUT PCB.
CHECK CABLE BETWEEN
INPUT PCB AND

PULSE BEARING PCB

IS TRANSCEIVER ALOFT ?
UNIT APPROX 2.5V ?

CHANGE INPUT PCB.
CHECK CABLE BETWEEN
INPUT PCB AND

PULSE BEARING PCB

IS THE VOLTAGE AT
TSC11 ON INPUT PCB IN TURNING
UNIT APPROX 2.5V ?

\ 4

CHECK PULSE DISC FOR DAMAGE.
CLEAN OPTO COUPLERS ON THE
PULSE BEARING PCB.

CHANGE

PULSE BEARING PCB.

IF FAULT IS NOT CLEARED
CHANGE TRIGGER PCB.

IS THE VOLTAGE
AT PLZB11 ON INPUT PCB
IN TRANSCEIVER UNIT
APPROX 2.5V ?

lNO
CHANGE INPUT PCB IN CHANGE CABLE

TR ANSCEIVER. BETWEEN INPUT PCB AND
TURNING UNIT AND TRANSCEIVER. TRIGGER PCB

IS THE VOLTAGE
AT PLYB11 ON TRIGGER PCB
APPROX 2.5V ?

YES

BridgeMaster E Radar
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Chapter 6 X-Band Scanner Unit
Fault Finding and First Line Servicing

FLOW CHART 11 - X-BAND SCANNER FAULTS
(‘STBY/TX ERROR’ Displayed)

FROM FLOW CHART 1

ENTRY POINT

IAI

CHECK DATA CABLES BETWEEN
TRANSCEIVER AND DISPLAY

IS
'STBY/TX' ERROR
DISPLAYED ?

e

CHECK CABLE BETWEEN
TRANSCEIVER INPUT PCB AND
TRIGGER PCB

IS
'STBY/TX' ERROR
DISPLAYED ?

T

CHANGE
TRIGGER PCB

IS
'STBY/TX' ERROR
DISPLAYED ?

)

DISPLAY
FAULT

BridgeMaster E Radar
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Fault Reporting and First Line Servicing

FLOW CHART 12 - X-BAND SCANNER FAULTS

FROM FLOW CHART 24

ENTRY POINT

lAl

('SPARK GAP TEST' Failure)

AT THE SCANNER UNIT, SET SCANNER
ON/OFF SWITCH TO 'OFF'.

ISOLATE TRANSCEIVER FROM SHIP'S
SUPPLY.

THAT SAFETY LOCK IS ENGAGED.
EXPOSE THE TRANSCEIVE (MASTHEAD
VERSION).

RECONNECT SHIP'S SUPPLY TO THE
TRANSCEIVER.

RAISE SCANNER TOP COVER AND ENSURE

! WARNING !
THIS TEST EXPOSES
DANGEROUS VOLTAGES

A

MEASURE THE VOLTAGE
BETWEEN TSJ1 - TSJ2
ON THE EHT PCB

IS THE VOLTAGE
BETWEEN TSJ1 - TSJ2 ON
EHT PCB >4.7V ?

IS THE VOLTAGE
BETWEEN PLVD1 - PLVD4 ON
MODULATOR PCB

CHANGE
MODULATOR PCB

>16V ?

UNPLUG PLVD FROM

CHANGE MAGNETRON THE MODULATOR PCB

IS THE VOLTAGE
BETWEEN PLVD1 - PLVD4 ON
THE CABLE >16V ?

YES CHANGE

MODULATOR PCB

CHANGE
POWER SUPPLY PCB

A 4

IF THE ABOVE TESTS FAIL
TO LOCATE THE CAUSE OF
THE SPARK GAP TEST FAILURE

A

\ 4

GO TO FLOW CHART 20
ENTRY POINT 'A’

BridgeMaster E Radar
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Fault Finding and First Line Servicing

FLOW CHART 13 - X-BAND SCANNER FAULTS
(‘MISSING HMKR ERROR’ Displayed)

FROM FLOW CHART 1 OR 25

ENTRY POINT

IAI

AT THE SCANNER UNIT, SET THE | | \WARNING !
SCANNER ON/OFF SWITCH TO ' .
\OFF". THIS TEST EXPOSES
ISOLATE TRANSCEIVER FROM DANGEROUS VOLTAGES
SHIP'S SUPPLY.

RAISE SCANNER TOP COVER AND
ENSURE THAT SAFETY LOCK IS
ENGAGED.

AT THE MODULATOR PCB
UNPLUG PLVD.

A 4
AT THE TRIGGER PCB, SET LK5
AND LK6 TO POSITION 2 - 3.
RESTORE POWER TO
TRANSCEIVER

CHANGE TRIGGER PCB.

IF FAULT IS NOT CLEARED:

NO CHECK DATA CABLE BETWEEN DISPLAY AND TRANSCEIVER, ENSURE THAT
IS FAULT CLEARED ? BRAIDS ARE PROPERLY BONDED.

CHECK CABLE BETWEEN INPUT PCB AND TRIGGER PCB.

CHECK BEARING CABLE FROM DISPLAY.

IF FAULT PERSISTS THERE IS A DISPLAY FAULT.

RESET LK5 AND LK6
TO POSITION 1 - 2

CHANGE CABLE
BETWEEN INPUT PCB AND
PULSE BEARING PCB

IS THE VOLTAGE
AT PLZE2 ON INPUT PCB
11.2V -12.5V ?

IS THE VOLTAGE
AT PLA2 ON BEARING PCB
11.2V - 12,5V ?

NO

IS THE VOLTAGE YES

AT PLZB9 ON INPUT PCB » CHANGE INPUT PCB
11.2V - 12,5V ?

NO

IS THE VOLTAGE
AT PLZE1 ON INPUT PCB
4.6V -5.25V ?

CHANGE TRIGGER PCB
CHECK CABLE FROM TRIGGER
PCB TO INPUT PCB.

GO TO 'FLOW CHART 14’
ENTRY POINT 'A’

UNPLUG PLZE

'

IS THE VOLTAGE
AT PLZE1 ON PLUG ON INPUT PCB
4.5V - 5.25V ?

NO YES CHANGE

CHANGE INPUT PCB PULSE BEARING PCB
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Fault Reporting and First Line Servicing

FLOW CHART 14 - X-BAND SCANNER FAULTS

FROM FLOW CHART 13

ENTRY POINT

IAI

MONITOR VOLTAGE AT TSC12 ON CHANGE INPUT PCB.
THE INPUT PCB WHILE ROTATING CHECK CABLE

THE ANTENNA BY HAND THROUGH BETWEEN INPUT PCB AND
ONE REVOLUTION PULSE BEARING PCB

l

DOES THE VOLTAGE

MONITOR VOLTAGE AT PLRE5 ON
THE PULSE BEARING PCB WHILE
ROTATING THE ANTENNA BY >
HAND THROUGH ONE REVOLUTION

DOES THE VOLTAGE
SWITCH BETWEEN 5V - OV ONCE
PER REVOLUTION ?

PER REVOLUTION ?

CHANGE PULSE BEARING PCB.
IF FAULT PERSISTS CHECK FOR SHORT
CIRCUITS ON INPUT BOARD IN TURNING
ISOLATE TRANSCEIVER UNIT, AND WHEN THE TRANSCEIVER IS | g YES
FROM SHIP'S SUPPLY BELOW DECKS ON THE INPUT BOARD IN
THE TRANSCEIVER.

IF FAULT IS STILL PRESENT CHANGE
TRIGGER PCB.

IS VOLTAGE AT
PLRE1 ON PULSE BEARING PCB
4.6V - 5.26V ?

CHANGE CABLE
BETWEEN PULSE BEARING
PCB AND INPUT PCB

IS THERE
CONTINUITY BETWEEN
TSC12 AND PLZB12 TURNING
UNIT INPUT
PCB ?

YES

IS TRANSCEIVER ALOFT ? CHANGE INPUT PCB

YES
IS THERE
CONTINUITY BETWEEN NO CHANGE CABLE
~ZGAND TSC12 ON TRANSCEIVER. »| BETWEEN TURNING UNIT
INPUT PCB ? AND TRANSCEIVER
IS THERE
TSC12 AND PLZBIZ ON e > CHANGE
>
TRANSCEIVER INPUT. TRANSCEIVER INPUT PCB
YES

IS THERE

CONTINUITY BETWEEN

PLZB12 ON INPUT PCB AND

PLYB12 ON TRIGGER
PCB ?

CABLE IS FAULTY
BETWEEN INPUT PCB
AND TRIGGER PCB

NO

Y

CHANGE TRIGGER PCB
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Fault Finding and First Line Servicing

FLOW CHART 15 - X-BAND SCANNER FAULTS
(‘'TRIGGER ERROR’ Displayed)

FROM FLOW CHART 1

ENTRY POINT

lAl

REMOVE COVER FROM
TRANSCEIVER FILTER BOX

ONE OF THE FOLLOWING

IS FAULTY:

YES _ | CABLE BETWEEN INPUT PCB AND TRIGGER PCB.
INPUT PCB.

TRIGGER PCB.

MODULATOR PCB.

DISPLAY UNIT.

VOLTAGE BETWEEN
TSB9 AND TSB10 AT THE
JRANSCEIVER INPUT PCB

AT THE INPUT PCB,
DISCONNECT WIRES
TO TSB9 AND TSB10

RECONNECT WIRES.
IF THE TRANSCEIVER IS ALOFT:
AT THE SCANNER, SET THE SCANNER ON/OFF SWITCH TO 'OFF'.

IS VOLTAGE
BETWEEN THE WIRES TO
TSB9 AND TSB10
2.0V -4.0vV?

ISOLATE TRANSCEIVER FROM SHIP'S SUPPLY.

RAISE SCANNER TOP COVER AND ENSURE THAT SAFTEY LOCK
IS ENGAGED.

REMOVE FILTER BOX COVER.

RESTORE SHIP'S SUPPLY.

THE TRIGGER PCB,
IS THE VOLTAGE BETWEEN
PLY20 AND PLYB21
2.0V-4.0V?

YES CHANGE INPUT PCB.
CHANGE CABLE BETWEEN
INPUT PCB AND TRIGGER PCB

CHECK DATA CABLE BETWEEN
DISPLAY AND INPUT PCB

DISPLAY FAULT

CHANGE TRIGGER PCB
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Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 16 - X-BAND SCANNER FAULTS
(‘TX ERROR'/'LOW VIDEO ERROR’ Displayed)

FROM FLOW CHART 1

ENTRY POINT

IAI

IS NORMAL

YES

BACKGROUND NOISE
VISIBLE ?

GO TO 'FLOW CHART 19’
ENTRY POINT 'A’

IS AN
OSCILLOSCOPE
AVAILABLE ?

YES

AT THE DISPLAY UNPLUG PLV.
MONITOR THE SIGNAL ON THE
CABLE TO PLV

CHECK VIDEO CABLES FROM

SKV DISPLAY UNIT TO

SKV TRANSCEIVER FOR
CONTINUITY AND SHORT CIRCUITS

FAULT IS IN THE CABLE
BETWEEN THE DISPLAY AND
THE TRANSCEIVER

DISPLAY FAULT

IS THERE
APPROX 0.5V PEAK-PEAK
VIDEO NOISE ?

AT THE TRANSCEIVER, UNPLUG
THE VIDEO LEAD TO THE DISPLAY.
MONITOR THE SIGNAL ON THE
VIDEO QUTPUT TO THE DISPLAY.

IS THERE
APPROX 0.5V PEAK-PEAK
VIDEO NOISE ?

YES

ARE CABLES OK ?

REPAIR CABLE

IF THE TRANSCEIVER IS ALOFT:
AT THE SCANNER, SET SCANNER
ON/OFF SWITCH TO 'OFF'.

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

RAISE SCANNER TOP COVER AND
ENSURE SAFETY LOCK IS ENGAGED.
REMOVE THE FILTER BOX COVER
AT THE TRANSCEIVER.

h 4

CHECK VIDEO COAXIAL CABLES
FROM TRANSCEIVER/TURNING
UNIT SKV, AND FROM SKZV ON
I/P PCB TO SKXV ON RECEIVER
FOR CONTINUITY AND SHORT
CIRCUITS.

ON THE I/P PCB CHECK FOR
CONTINUITY BETWEEN SKV AND
SKZV. CHECK THAT SKZV IS NOT
SHORTED TO EARTH.

RESTORE SHIP'S SUPPLY TO
TRANSCEIVER.

REPAIR CABLE. NO
CHANGE INPUT PCB

BridgeMaster E Radar
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ARE
CABLES AND SOCKETS
oK ?

IF THE TRANSCEIVER IS ALOFT:
AT THE SCANNER, SET SCANNER
ON/OFF SWITCH TO 'OFF'.

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

RAISE SCANNER TOP COVER AND
ENSURE SAFETY LOCK IS ENGAGED
REMOVE THE FILTER BOX COVER
AT THE TRANSCEIVER.

RESTORE SHIP'S SUPPLY TO
TRANSCEIVER.

\ 4

GO TO 'FLOW CHART 17’
ENTRY POINT 'A’

GO TO 'FLOW CHART 17’

ENTRY Py
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Chapter 6 X-Band Scanner Unit
Fault Finding and First Line Servicing

FLOW CHART 17 - X-BAND SCANNER FAULTS

ENTRY POINT

IAI

ENTRY POINT

AT THE RECEIVER UNPLUG PLXV.
MONITOR THE SIGNAL AT SKXV
ON THE RECEIVER.

l

IS THERE
APPROX 0.5V PEAK-PEAK
VIDEO NOISE ?

NO J

YES CHECK THE VIDEO CABLE
BETWEEN THE RECEIVER AND
DISPLAY UNIT.

\ 4

MONITOR THE FOLLOWING
VOLTAGES AT PLPB ON THE
RECEIVER PCB.

PLPB1 -11.2V - -12.6V
PLPB2 11.2V - 12.6V
PLPB3 27.5V - 31.5V DISPLAY FAULT
PLPB4 4.7V - 5.25V

ARE
THE VOLTAGES
CORRECT ?

YES CHANGE
RECEIVER ASSEMBLY

IS THE FAULT CLEARED ?

ARE
ANY OF THE VOLTAGES
CORRECT ?

YES CHANGE
POWER SUPPLY < END )

UNPLUG PLPB AND MONITOR THE
VOLTAGES ON THE SAME PINS ON
PLPB ON THE RECEIVER FILTER PCB

ARE
THE VOLTAGES
CORRECT ?

YES CHANGE
RECEIVER ASSEMBLY

MONITOR THE FOLLOWING
VOLTAGES AT PLPA ON THE 3
RECEIVER FILTER PCB.

PLPB1 -11.2V - -12.6V
PLPB2 11.2V - 12.6V
PLPB3 27.5V - 31.5V
PLPB4 4.7V - 5.25V

ARE
THE VOLTAGES
CORRECT ?

YES CHANGE
RECEIVER FILTER PCB

GO TO 'FLOW CHART 18’
ENTRY POINT 'A’
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X-Band Scanner Unit

Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 18 - X-BAND SCANNER FAULTS

FROM FLOW CHART 17

ENTRY POINT

IAI

MONITOR THE FOLLOWING
VOLTAGES AT PLTH ON THE
POWER SUPPLY PCB.

PLTH9 -11.2V - -12.6V
PLTH4 11.2V - 12.6V
PLTH2 27.5V - 31.5V
PLTH6 4.7V - 5.25V

l

ARE
THE VOLTAGES
CORRECT ?

CHANGE TRIGGER PCB.
CHECK CABLE FROM PLTH TO
TRIGGER PCB.
CHECK CABLE FROM TRIGGER
PCB TO PLPA.

YES

UNPLUG PLTG
AT POWER SUPPLY PCB

ARE
THE VOLTAGES
CORRECT ?

YES

UNPLUG PLYB
AT TRIGGER PCB

ARE
THE VOLTAGES
CORRECT ?

YES

Y

UNPLUG PLYA
AT TRIGGER PCB

BridgeMaster E Radar
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ARE
THE VOLTAGES
CORRECT ?

YES

UNPLUG PLTD
AT POWER SUPPLY PCB

ARE
THE VOLTAGES
CORRECT ?

YES

CHANGE
POWER SUPPLY PCB

CHANGE INPUT PCB

CHANGE INPUT PCB, OR
PERFORMANCE MONITOR,
OR INPUT BOARD IN

TRANSCEIVER.
CHECK CABLE FROM INPUT PCB
TO PERFORMANCE MONITOR.

RECEIVER FILTER PCB
IS FAULTY

CHANGE
MODULATOR PCB
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FLOW CHART 19 - X-BAND SCANNER FAULTS
(‘LOW VIDEO ERROR'’ Displayed)

FROM FLOW CHART 16

ENTRY POINT

IAI

AT THE DISPLAY,
SELECT THE TRANSCEIVER
TEST DATA 1, Tx BIST MENU

l

1S
'CHARGE TRIGGER' CHANGE
CORRECT ? TRIGGER PCB

IS
'‘MODULATOR TRIGGER'
CORRECT ?

IS
'MAGNETRON CURRENT'
CORRECT ?

YES
GO TO 'FLOW CHART 21’
ENTRY POINT 'A’

IF THE TRANSCEIVER IS ALOFT:
AT THE SCANNER, SET SCANNER
ON/OFF SWITCH TO 'OFF'.

RAISE SCANNER TOP COVER AND
ENSURE SAFETY LOCK IS ENGAGED. -

> GO TO 'FLOW CHART 20’
ENTRY POINT 'A’

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY AND REMOVE
TRANSCEIVER COVER.
RECONNECT SHIP'S SUPPLY.

Y

CHANGE TRIGGER PCB.
CHANGE MODULATOR.
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Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 20 - X-BAND SCANNER FAULTS

FROM FLOW CHART 19 OR 24

ENTRY POINT

IAI

IS THE
VOLTAGE AT PLVB1 ON
THE MODULATOR PCB
-540V - -650V ?

AT THE MODULATOR PCB,
MONITOR THE VOLTAGE AT
PLVD1, AND AT PLVD5

IS VOLTAGE AT
PLVD1 16V - 26V
PLVD5 18V - 22V ?

UNPLUG PLVD, MONITOR ON THE
CABLE THE VOLTAGE BETWEEN
PLVD1 - PLVD4, AND PLVD5 TO
GROUND.

IS VOLTAGE AT
PLVD1 16V - 26V
PLVD5 18V - 22V ?

CHANGE
POWER SUPPLY PCB

BridgeMaster E Radar
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NO

YES

YES

CHANGE
MODULATOR PCB

UNPLUG PLVB
FROM THE POWER SUPPLY

VOLTAGE BETWEEN PLVB1
AND PLVB4 ON THE CABLE
-540V - -650V ?

CHANGE
POWER SUPPLY PCB

CHANGE
MODULATOR PCB

CHANGE
MODULATOR PCB
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FLOW CHART 21 - X-BAND SCANNER FAULTS

FROM FLOW CHART 19

ENTRY POINT

IAI

IF RADAR
TUNING PROCEDURE IS
PERFORMED, IS FAULT
CLEARED ?

YES

AT THE DISPLAY, SELECT TX
SETTINGS, COARSE TUNE -
ENTER PASSWORD AND SET
TUNING CONTROL TO MINIMUM..

Y

IS THE
VOLTAGE AT PLYA7 ON
THE TRIGGER PCB
< 0.5V?

YES

AT THE DISPLAY UNIT SET THE
TUNING CONTROL TO MAXIMUM.

IS THE
VOLTAGE AT PLYA7 ON
THE TRIGGER PCB
>4.75V ?

AT THE DISPLAY,
SELECT AFC TUNING

AT THE DISPLAY,
SET THE TUNING CONTROL
TO MAXIMUM.

CHECK CABLE TO RECEIVER FILTER
BOARD.

CHECK CABLE FROM RECEIVER
FILTER BOARD TO RECEIVER.
CHANGE RECEIVER FILTER
BOARD.

CHANGE RECEIVER.

VOLTAGE ON PLYA7.

ON THE TRIGGER PCB, DISCONNECT
CABLE TO PLYA AND MEASURE THE

IS THE VOLTAGE
>4.75V ?

RECONNECT PLYA.
DISCONNECT PLYB

CHANGE
TRIGGER PCB

CHANGE
RECEIVER

YES

IS THE
VOLTAGE AT PLYA7 ON
THE TRIGGER PCB
>4.75V ?

NO

(e )

IS
RADAR PICTURE
STILL OK ?

CHANGE RECEIVER OR,
CHANGE TRIGGER PCB

DISPLAY FAULT

IS THE
VOLTAGE AT PLYA7 ON
THE TRIGGER PCB
>4.75V ?

IF THE TRANSCEIVER IS ALOFT:
AT THE SCANNER, SET SCANNER
ON/OFF SWITCH TO 'OFF'.

ISOLATE TRANSCEIVER FROM
SHIP'S SUPPLY.

RAISE SCANNER TOP COVER AND
ENSURE SAFETY LOCK IS ENGAGED
RECONNECT SHIP'S SUPPLY.

v

GO TO 'FLOW CHART 22’
ENTRY POINT 'A’

CHANGE
RECEIVER FILTER PCB
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Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 22 - X-BAND SCANNER FAULTS

FROM FLOW CHART 21

ENTRY POINT

IAI

IS THE
VOLTAGE AT PLYA3 ON
THE TRIGGER PCB
27.6V - 31.5V ?

CHANGE RECEIVER, OR
CHANGE LIMITER, OR
CHANGE MAGNETRON

UNPLUG PLYA AT
THE TRIGGER PCB

UNPLUG PLYH
AT THE TRIGGER PCB

IS THE
VOLTAGE AT PLYA3 ON
THE TRIGGER PCB
27.5V - 31.6V?

IS THE
VOLTAGE AT PLYH2 ON
THE TRIGGER PCB
27.5V - 31.6V?

CHANGE RECEIVER

CHANGE TRIGGER PCB

IS THE
VOLTAGE AT PLYTH2 ON
THE POWER SUPPLY PCB
27.5V -31.5V?

CHANGE TRIGGER PCB

iNo

CHANGE
POWER SUPPLY PCB
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Chapter 6 X-Band Scanner Unit
Fault Finding and First Line Servicing

FLOW CHART 23 - X-BAND SCANNER FAULTS
('TX COMMS ERROR’ Displayed)

FROM FLOW CHART 1

ENTRY POINT

IAI

CHECK DATA CABLE BETWEEN
TRANSCEIVER AND DISPLAY.

IS
'Tx COMMS ERROR'
DISPLAYED ?

END )

CHECK CABLE BETWEEN
TRANSCEIVER INPUT PCB
AND TRIGGER PCB.

IS
'Tx COMMS ERROR'
DISPLAYED ?

END )

CHANGE
TRIGGER PCB.

l

IS
'Tx COMMS ERROR'
DISPLAYED ?

END )

CHANGE
TRANSCEIVER
INPUT PCB.

IS
'Tx COMMS ERROR'
DISPLAYED ?

END )

DISPLAY FAULT.
SUSPECT DISPLAY INPUT PCB.
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Chapter 6

Fault Reporting and First Line Servicing

FLOW CHART 24 - X-BAND SCANNER FAULTS

(‘'TX BIST ERROR’ Displayed)

FROM FLOW CHART 1

ENTRY POINT
A

SELECT SYSTEM MENU.
SELECT TEST DATA 1 MENU.
SELECT TX BIST MENU.

MAGNETRON CURRENT
BETWEEN 6A - 10A ON
LONG PULSE ?

SUSPECT MAGNETRON.
SUSPECT MODULATOR

IS THE
MODULATOR VOLTAGE
BETWEEN
540V - 640V ?

SUSPECT MODULATOR.
SUSPECT POWER SUPPLY.

IS THE
+30 VOLT LINE
BETWEEN
+26V - +36V

SUSPECT POWER SUPPLY.

IS THE
+12 VOLT LINE
BETWEEN
+11V - +13.4V ?

SUSPECT POWER SUPPLY.

DOES
SPARK GAP
PASS ?

GO TO 'FLOW CHART 12’
ENTRY POINT 'A’

COMPLETE THE TESTS OF
FLOW CHART 12,
AND THEN RETURN TO
ENTRY POINT 'B' BELOW

\ 4
ENTRY POINT
B

GO TO 'FLOW CHART 25’
ENTRY POINT ‘A’

DOES
SPARK GAP
PASS ?

GO TO 'FLOW CHART 20'
ENTRY POINT 'A’

BridgeMaster E Radar
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YES

GO TO 'FLOW CHART 12’
ENTRY POINT 'A’

GO TO 'FLOW CHART 20’
ENTRY POINT 'A’

GO TO 'FLOW CHART 18’
ENTRY POINT ‘A’

GO TO 'FLOW CHART 18’
ENTRY POINT 'A’

O
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Fault Finding and First Line Servicing

FLOW CHART 25 - X-BAND SCANNER FAULTS

FROM FLOW CHART 24

ENTRY POINT
Al

CHECK DATA CABLE FROM DISPLAY.
SUSPECT TRIGGER PCB. CHANGE TRIGGER BOARD.

SUSPECT INPUT PCB CHANGE INPUT BOARD.

CHECK PERFORMANCE MONITOR
& BEARING CABLE IN BULKHEAD
SYSTEMS.

SUSPECT PULSE BEARING PCB.
SUSPECT INPUT PCB

IS
HEADING MARKER
CORRECT ?

GO TO 'FLOW CHART 13’
ENTRY POINT 'A’

YES

(w )

DOES
CHARGE TRIGGER
PASS ?

DOES
CHARGE TRIGGER
PASS ?

NO CHANGE
TRIGGER PCB

NO
MODULATOR TRIGGER
FAILURE
\ 4 \ 4
DOES NO
CHANGE MODULATOR TRIGGER CHANGE
TRIGGER PCB PASS ? MODULATOR

(e )
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3

3.1

3.1.1

3.1.2

Fault Reporting and First Line Servicing

First Line Servicing

WARNING:
BEFORE REMOVING ANY COMPONENT PARTS, THE EQUIPMENT MUST BE
ISOLATED FROM THE MAINS SUPPLY.

Display Units

(Including Processor Electronics Units and Control Modules)

Preliminary Notes

|.  Isolate the mains supply to the display unit.

2. Before disassembling the Processor Electronics Unit or Display Monitor Unit
components of the Display Unit, ensure that the integrity of the connections to the
units has been checked.

3. All radar user controls, except for display monitor brilliance are routed through the
Display Processor board. Consequently, a display processor fault may indicate faults on
the Display Processor board, the Joystick/Trackerball, the Memory Card Unit or the
Keyboard.

Removal and Replacement of Processor Electronics Unit
(PEU) Sub-assemblies

PEU sub-assemblies may include the following units:-
. Display Power Supply
. Display/Radar Processor board(s)
. Integral Keyboard (optional)
. Integral Joystick/Trackerball
. Integral Memory Card Unit
. On/Off Switch assembly

The Processor Electronics Unit is located in the pedestal of console mounted displays, or
underneath the display monitors of integral (desk mounted) displays. Refer to Figure 6. land
the steps below for access to these units.

Ensure that access is available to the front of the PEU. This is identified by the location of the
sloping moulding on the unit. In console displays, pedestal covers will have to be removed
and the PEU unbolted for access. Unplug any cables connected to the front of the PEU.

To release the outer PEU moulding, remove the two fixing screws at the front, and pull the
moulding forward.

Removing and Replacing the Fan Filter
If an integral keyboard is fitted in the outer moulding, the fan filter can be accessed by the
removal of the four screws securing the fan grill to the inner moulding.

BridgeMaster E Radar
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If no keyboard is fitted in the outer moulding, the fan filter is located in the rectangular filtter
recess at the front of the inner moulding. It is removable once the outer moulding has been
released.

Removing and Replacing the Integral Keyboard (optional)
The integral Keyboard can be removed and replaced at this stage. Be sure to re-connect its
cable.

If the outer moulding contains a keyboard, disconnect its cable where it plugs into the inner
moulding. Remove the four fixing screws securing the inner moulding to the PEU main body,
and pull the moulding away from the body. Disconnect all cables to units in the inner
moulding at the processor boards and power supply in the main body of the PEU.

Removing and Replacing the Integral On/Off Switch assembly

The switch fixing plate can be removed from the inner moulding using a small M3 spanner,
and the switch assembly pushed out of the fixing plate. Reverse the procedure for
replacement.

Removing and Replacing Integral Joystick/Trackerball and Memory
Card assemblies

If a memory card assembly is fitted, disconnect the cable linking it to the joystick/trackerball
assembly. Loosen the locating screw for the appropriate assembly - see Figure 6.1. Pull the
required assembly out from its moulding aperture by pivoting it on the lower edge of the
aperture, and then lifting up. Reverse the procedure for replacement.

Removing and Replacing the Power Supply

Disconnect the power cable at the front of the power supply. The power supply can then be
removed by pulling on the strap at the front of the power supply cover, and sliding the unit
out.

Slide the replacement unit back in, ensuring that it is firmly pressed home. Reconnect the
power cable.

Removing and Replacing the Processor Board(s)
In displays with a single Combined Processor board, replace this board if either radar
processor or display processor faults are suspected.

In displays with separate Radar and Display Processor boards, identify the board to be
replaced. The display processor has more connectors on its edge than the radar processor.
Remove any cables still connected to the board. Use the plastic ejection levers at each end of
the board to lever out, and then pull out the board.

Remove all daughter boards from the processor board, and transfer them to the
replacement board, ensuring correct orientation and location. Ensure that links on the
replacement board are set appropriately.
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3.1.3

3.1.4

Fault Reporting and First Line Servicing

Replace the board ensuring that the ejection levers are in their home position when the
board is plugged in. Ensure that the board is firmly pressed home. Reconnect any cables, if
appropriate, to other processor boards.

Removing and Replacing the Compass Board

The Compass board is a daughter board on the Display Processor board or Combined
Processor board. Use the above procedure for replacing the processor board(s) in this case,
but only replace the compass board, with one of the same type. Ensure that the links on the
replacement board are set appropriately.

Re-assembling the Processor Electronics Unit

Reconnect cables from front PEU moulding, and re-secure the mouldings, remembering to
re-connect the Keyboard, if appropriate. Refer to Figure 6.7 in case of difficulty.

Removal and Replacement of Kit Control Panel Modules

Kit Control Panel modules may include the following modules:-

. Keyboard module (optional)
. Joystick/Trackerball module
. Memory Card module

. On/Off Switch module

. Brilliance module

Each module is secured by nuts from underneath the console control panel top surface.
Access can be obtained by removing the control panel lower cover, removing the two
control panel fixing screws, and hinging the control panel down. See Figure 6.2. Unplug
connecting cables to the modules before removing them.

Replacement is the reverse of the above procedure.

Removal of Display Monitor unit Sub-assemblies

Integral Display Monitors

Remove monitor outer cover by unscrewing the two screws on the top of the cover, lifting
the cover up and then forward, and unplugging the brilliance control cable at the Brilliance
board (mounted on the bezel moulding). The Brilliance board can be removed, if necessary,
by unscrewing it from the bezel moulding.

Unplug all cables connected to the monitor, taking note of the location of the Secondary
Viewer cable, if fitted.

Unscrew the four screws at the edge of the finned drive board heatsink, that secure it to the
chassis, and hinge it away from the chassis. Using the appropriate monitor block diagram for
the particular monitor display (figures 6.3 to 6.6), identify the monitor components contained
within the dotted outline in the diagram. These must be replaced as a group. Leaving the
drive board until last, and first having ensured that at least 3 minutes has elapsed from
switch-off for the CRT anode voltage to safely discharge, disconnect the identified
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interconnected components from the rest of the unit. The drive board assembly (this
includes the finned heatsink) can be removed by unscrewing the hinge arms and board stay
from the unit.

Console and Kit Display Monitors

To gain access to the display monitor in the 340 split cabinet console, refer to Figure 6.2.
Ensure that the console is securely assembled and deck mounted. Remove the control panel
lower cover. Whilst supporting the console control panel, release its two captive fixing
screws, and then let it swing down. Release the two captive monitor fixing bolts under the
monitor. They are accessible from between the control panel and display monitor. Remove
the display top handle by undoing its three fixing screws. Undo the four CRT bezel fixings,
and guide the top of the monitor forward into the unit's service position.

Unplug all cables connected to the monitor, taking note of the location of the Secondary
Viewer cable, if fitted.

Release the two latch levers securing the finned drive board heatsink to the chassis, and

hinge it away from the chassis. Using the appropriate monitor block diagram for the particular
monitor display (Figures 6.3 to 6.6), identify the monitor components contained within the
dotted outline in the diagram. These must be replaced as a group. Leaving the drive board
until last, and first having ensured that at least 3 minutes has elapsed since switch-off for the
CRT anode voltage to safely discharge, disconnect the identified interconnected components
from the rest of the unit as a group. The drive board (this includes the finned heatsink) can

be removed by detaching the earth braid connection to the chassis at the drive board,
releasing the board stay, and sliding the drive board hinges apart.

Replacing and Setting-up of Display Monitor Unit
Sub-assemblies

Replace the boards using the appropriate board set as shown in Section 4. | of this chapter.
To fit the board sets, use the reverse of the removal procedure. After reconnecting the
external monitor cables, connect the internal brilliance control up (if applicable), and leave
the drive board in its hinged down position to facilitate adjustments during the setting up
procedure below.

Note - [fan RGB output board is fitted to the drive board that is being replaced, this must
be transferred to the drive board in the replacement board set. It is secured by two
screws on the drive board heatsink, and its nbbon cable plugs into the drive board.

After checking that the display boards are fully reconnected, power up the radar display, and
check that the fan (if fitted) is operating. Refer to ‘Monitor Test Mode’ section in Chapter 5
of the Ship's Manual 658000 | OB for the following adjustments:

Adjust the brilliance control to a normal level. Access the monitor test mode, and select Test
Pattern .
|dentify the location of the focus and screen (Grid 2) controls. If they are not situated on the
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LOPT, they will be found on the adjoining dual focus module.
Adjust the focus control(s) for the sharpest white grid lines.

Geometry

Using the Monitor Test menu on the screen, adjust (if necessary) the geometrical parameters
in the left hand column of the menu to produce the closest match to Test Pattern | as
shown in the manual. If necessary, adjust the horizontal linearity inductor L| to match the
width of the left hand squares to the other squares. Adjust the pattern size to fill the screen
with its white border fully visible.

Colour Level Adjustment

This must be carried out under the minimum operating ambient light level conditions.
Select Test Pattern 2, and adjust the display brilliance control to maximum.Adjust the preset
brightness parameter (Monitor Test menu) so that the pattern is just visible.

Select Test Pattern 3 with a solid white rectangle displayed. Adjust the display brilliance
control, black level (red) and black level (blue) so that the white rectangle is just visible and a
good white.

Adjust the display brilliance, and red and blue gain controls to give the brightest picture
without any signs of video overload (streaking), and a white rectangle with a hint of blue. If
necessary, the green gain can also be adjusted.

Repeat the colour level adjustment procedure until no further adjustments are required.

If any problems are encountered regarding insufficient control range on any of the controls,
adjust the screen (G2) control on the drive board as follows:

Using a DVM, measure the voltages on TP26, 27 and 28 on the drive board (on external
connectors edge of board) with respect to the chassis. Adjust the screen control so that the
three voltages measured are in the range 65 to 95V. The colour level adjustment procedure
must then be carried out once more.

As a final step, set the display brilliance to maximum, and adjust the preset contrast control to
give the brightest picture without video overload.

Switch off and complete the re-assembly of the display monitor. If the picture size was
adjusted without the CRT bezel fitted, re-adjust the picture size so that the white border of
Test Pattern | is fully visible.
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First Line Servicing

WARNING:
BEFORE REMOVING ANY COMPONENT PARTS, THE EQUIPMENT MUST BE
ISOLATED FROM THE MAINS SUPPLY.

Display Units

(Including Processor Electronics Units and Control Modules)

Preliminary Notes

|.  Isolate the mains supply to the display unit.

2. Before disassembling the Processor Electronics Unit or Display Monitor Unit
components of the Display Unit, ensure that the integrity of the connections to the
units has been checked.

3. All radar user controls, except for display monitor brilliance are routed through the
Display Processor board. Consequently, a display processor fault may indicate faults on
the Display Processor board, the Joystick/Trackerball, the Memory Card Unit or the
Keyboard.

Removal and Replacement of Processor Electronics Unit
(PEU) Sub-assemblies

PEU sub-assemblies may include the following units:-
. Display Power Supply
. Display/Radar Processor board(s)
. Integral Keyboard (optional)
. Integral Joystick/Trackerball
. Integral Memory Card Unit
. On/Off Switch assembly

The Processor Electronics Unit is located in the pedestal of console mounted displays, or
underneath the display monitors of integral (desk mounted) displays. Refer to Figure 6. land
the steps below for access to these units.

Ensure that access is available to the front of the PEU. This is identified by the location of the
sloping moulding on the unit. In console displays, pedestal covers will have to be removed
and the PEU unbolted for access. Unplug any cables connected to the front of the PEU.

To release the outer PEU moulding, remove the two fixing screws at the front, and pull the
moulding forward.

Removing and Replacing the Fan Filter
If an integral keyboard is fitted in the outer moulding, the fan filter can be accessed by the
removal of the four screws securing the fan grill to the inner moulding.
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If no keyboard is fitted in the outer moulding, the fan filter is located in the rectangular filtter
recess at the front of the inner moulding. It is removable once the outer moulding has been
released.

Removing and Replacing the Integral Keyboard (optional)
The integral Keyboard can be removed and replaced at this stage. Be sure to re-connect its
cable.

If the outer moulding contains a keyboard, disconnect its cable where it plugs into the inner
moulding. Remove the four fixing screws securing the inner moulding to the PEU main body,
and pull the moulding away from the body. Disconnect all cables to units in the inner
moulding at the processor boards and power supply in the main body of the PEU.

Removing and Replacing the Integral On/Off Switch assembly

The switch fixing plate can be removed from the inner moulding using a small M3 spanner,
and the switch assembly pushed out of the fixing plate. Reverse the procedure for
replacement.

Removing and Replacing Integral Joystick/Trackerball and Memory
Card assemblies

If a memory card assembly is fitted, disconnect the cable linking it to the joystick/trackerball
assembly. Loosen the locating screw for the appropriate assembly - see Figure 6. 1. Pull the
required assembly out from its moulding aperture by pivoting it on the lower edge of the
aperture, and then lifting up. Reverse the procedure for replacement.

Removing and Replacing the Power Supply

Disconnect the power cable at the front of the power supply. The power supply can then be
removed by pulling on the strap at the front of the power supply cover, and sliding the unit
out.

Slide the replacement unit back in, ensuring that it is firmly pressed home. Reconnect the
power cable.

Removing and Replacing the Processor Board(s)
In displays with a single Combined Processor board, replace this board if either radar
processor or display processor faults are suspected.

In displays with separate Radar and Display Processor boards, identify the board to be
replaced. The display processor has more connectors on its edge than the radar processor.
Remove any cables still connected to the board. Use the plastic ejection levers at each end
of the board to lever out, and then pull out the board.

Remove all daughter boards from the processor board, and transfer them to the
replacement board, ensuring correct orientation and location. Ensure that links on the
replacement board are set appropriately.
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Replace the board ensuring that the ejection levers are in their home position when the
board is plugged in. Ensure that the board is firmly pressed home. Reconnect any cables, if
appropriate, to other processor boards.

Removing and Replacing the Compass Board

The Compass board is a daughter board on the Display Processor board or Combined
Processor board. Use the above procedure for replacing the processor board(s) in this case,
but only replace the compass board, with one of the same type. Ensure that the links on the
replacement board are set appropriately.

Re-assembling the Processor Electronics Unit

Reconnect cables from front PEU moulding, and re-secure the mouldings, remembering to
re-connect the Keyboard, if appropriate. Refer to Figure 6.7 in case of difficulty.

Removal and Replacement of Kit Control Panel Modules

Kit Control Panel modules may include the following modules:-

. Keyboard module (optional)
. Joystick/Trackerball module
. Memory Card module

. On/Off Switch module

. Brilliance module

Each module is secured by nuts from underneath the console control panel top surface.
Access can be obtained by removing the control panel lower cover, removing the two
control panel fixing screws, and hinging the control panel down. See Figure 6.2. Unplug
connecting cables to the modules before removing them.

Replacement is the reverse of the above procedure.

Removal of Display Monitor unit Sub-assemblies

Integral Display Monitors

Remove monitor outer cover by unscrewing the two screws on the top of the cover, lifting
the cover up and then forward, and unplugging the brilliance control cable at the Brilliance
board (mounted on the bezel moulding). The Brilliance board can be removed, if necessary,
by unscrewing it from the bezel moulding.

Unplug all cables connected to the monitor, taking note of the location of the Secondary
Viewer cable, if fitted.

Unscrew the four screws at the edge of the finned drive board heatsink, that secure it to the
chassis, and hinge it away from the chassis. Using the appropriate monitor block diagram for
the particular monitor display (figures 6.3 to 6.6), identify the monitor components contained
within the dotted outline in the diagram. These must be replaced as a group. Leaving the
drive board until last, and first having ensured that at least 3 minutes has elapsed from
switch-off for the CRT anode voltage to safely discharge, disconnect the identified
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interconnected components from the rest of the unit. The drive board assembly (this
includes the finned heatsink) can be removed by unscrewing the hinge arms and board stay
from the unit.

Console and Kit Display Monitors

To gain access to the display monitor in the 340 split cabinet console, refer to Figure 6.2.
Ensure that the console is securely assembled and deck mounted. Remove the control panel
lower cover. Whilst supporting the console control panel, release its two captive fixing
screws, and then let it swing down. Release the two captive monitor fixing bolts under the
monitor. They are accessible from between the control panel and display monitor. Remove
the display top handle by undoing its three fixing screws. Undo the four CRT bezel fixings,
and guide the top of the monitor forward into the unit's service position.

Unplug all cables connected to the monitor, taking note of the location of the Secondary
Viewer cable, if fitted.

Release the two latch levers securing the finned drive board heatsink to the chassis, and
hinge it away from the chassis. Using the appropriate monitor block diagram for the
particular monitor display (Figures 6.3 to 6.6), identify the monitor components contained
within the dotted outline in the diagram. These must be replaced as a group. Leaving the
drive board until last, and first having ensured that at least 3 minutes has elapsed since switch-
off for the CRT anode voltage to safely discharge, disconnect the identified interconnected
components from the rest of the unit as a group. The drive board (this includes the finned
heatsink) can be removed by detaching the earth braid connection to the chassis at the drive
board, releasing the board stay, and sliding the drive board hinges apart.

Replacing and Setting-up of Display Monitor Unit
Sub-assemblies

Replace the boards using the appropriate board set as shown in Section 4. | of this chapter.
To fit the board sets, use the reverse of the removal procedure. After reconnecting the
external monitor cables, connect the internal brilliance control up (if applicable), and leave
the drive board in its hinged down position to facilitate adjustments during the setting up
procedure below.

Note -.  [fan RGB output board is fitted to the drive board that is being replaced, this
must be transferred to the drive board in the replacement board set. It is
secured by two screws on the drive board heatsink, and its ribbon cable plugs
into the drive board.

After checking that the display boards are fully reconnected, power up the radar display, and
check that the fan (if fitted) is operating. Refer to ‘Monitor Test Mode’ section in Chapter 5
of the Ship's Manual 658000 | OB for the following adjustments:

Adjust the brilliance control to a normal level. Access the monitor test mode, and select Test
Pattern |.
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|dentify the location of the focus and screen (Grid 2) controls. If they are not situated on the
LOPT, they will be found on the adjoining dual focus module.

Adjust the focus control(s) for the sharpest white grid lines.

Geometry

Using the Monitor Test menu on the screen, adjust (if necessary) the geometrical parameters
in the left hand column of the menu to produce the closest match to Test Pattern | as
shown in the manual. If necessary, adjust the horizontal linearity inductor L| to match the
width of the left hand squares to the other squares. Adjust the pattern size to fill the screen
with its white border fully visible.

Colour Level Adjustment

This must be carried out under the minimum operating ambient light level conditions.
Select Test Pattern 2, and adjust the display brilliance control to maximum.Adjust the preset
brightness parameter (Monitor Test menu) so that the pattern is just visible.

Select Test Pattern 3 with a solid white rectangle displayed. Adjust the display brilliance
control, black level (red) and black level (blue) so that the white rectangle is just visible and a
good white.

Adjust the display brilliance, and red and blue gain controls to give the brightest picture
without any signs of video overload (streaking), and a white rectangle with a hint of blue. If
necessary, the green gain can also be adjusted.

Repeat the colour level adjustment procedure until no further adjustments are required.

If any problems are encountered regarding insufficient control range on any of the controls,
adjust the screen (G2) control on the drive board as follows:

Using a DVM, measure the voltages on TP26, 27 and 28 on the drive board (on external
connectors edge of board) with respect to the chassis. Adjust the screen control so that the
three voltages measured are in the range 65 to 95V. The colour level adjustment procedure
must then be carried out once more.

As a final step, set the display brilliance to maximum, and adjust the preset contrast control to
give the brightest picture without video overload.

Switch off and complete the re-assembly of the display monitor. If the picture size was
adjusted without the CRT bezel fitted, re-adjust the picture size so that the white border of
Test Pattern | is fully visible.
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Intentionally Blank
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@ Fault Reporting and First Line Servicing Chapter 6
MONITOR REMOTE VIDEO TXRX COMPASS SERIAL TRACK
VIDEO POINTER 1P SIGNALS e 1P 1 TABLE
LOG I/P /P OR
MONITOR MIST MIST INTER- & SERIAL SERIAL JEUNIT  MAINS
POWER I/P O/P SWITCH 0IPs 1 &2 |/ INPUT
| |
[ sks ][ SkR ][ PLN | \SKM [[ skv || SKX | [TsA]] TSB | [Tsc ] TSD |[ TsE || TSF | SKY | [T1sP |
15w 9w 9w COAX COAX COAX 8w Tw 10w 13w 3w 3w 25w 4w
AC 3w 1/0 PANEL AC 65800818 OR DC 65800821
DC 2w 96w
LNE+ - SKBA RADAR PROC. 65800812/813/814 or 815
LNE+ - PLBA 96w 96w 24w 24w 68w
96w [PLEF ][PLEH] [PLEL J[PLEM ] [PLEB ]
3833388%% BACKPLANE| [SKBF |[SKBH] [SKFL |[SKFM] [SKEB]
| 96w6‘580081‘9 96w ! 96w ‘\ 24w 24w 65800521 COMMON
SKCB SKBC SKBD |[SKBE | | 68340 FLASH |[SKDB |
PLCB [PLcC] [PLDD|[PLDE | L 82FAAnnn _ |[piDB PROCESSOR UNIT
2w psy 96w 9%6w 96w 68w COMPONENTS
AC 65800823 OR DISPLAY PROC. 65800811 (ALL
6w DC 65800822 68w 10w 32w 32w 24(26)w 24w 16w 20w 8w 2w
c [PLDC [[PLDX J[PLDN][PLDP | [PLDL |[PLDM][PLDF J[PLDS] [PLDR] [skvp] | OPTIONS
[SKDN][SKDP] [SKFL |[SKFM] [SKDS]  [SKDR] [ | SHOWN)
32w 32w [|24(26)w 24w 20w 8w 2w
i960 FLASH || 68340 FLASH COMPASS I/F DONGLE
32FABNNN 32FACNNN STANDARD 65800831| [32SDAnnn
(32FADnNN) SYNCHRO 65800832
PLSD L |
SKSD 65800519 65800518 no keyboard
65800520 | ‘ 55800536 + keyboard o ADDITIONAL
[skic] [skJB | \SKKD\ [sKKC] \SKKBHSKKF\ y [PLLF | PROCESSOR UNIT
[pPLIC] [PLiB] [PLKD] [PLKC] [PLKB|[PLKF]
68w 6w 6w 6w 6w 10w 65800522 COMPONENTS FOR
MEMORY | [SWITCH ||||SWITCH ||[SWITCH || POINTER I/F || TRACKERBALL PLLF INTEGRAL DISPLAY
CARD 65800842]|((65800841|/65800841|| 65800817 MA00008185
SKLE UNITS
65800816 (left) (right) 12w 4w 4w ow
[PLKA] BPIX)IEPIMN] ||| kEYBOARD (ALL
JOYSTICK| [SKKA]JOR[SKKA J[S1(X)][3S1(Y)] ||| 65800825 OPTIONS
MEMORYCARD 65800608 — KEYBOARD
SWITCH MODULE POINTER MODULE 8800538 MODULE SHOWN)
65800607 65800602 JOYSTICK 65800606, TRACKERBALL 65800603 65845600
SK56%800540 SKD6C5800520 KDeésoossg EPE ADDITIONAL
65800537
SKIC PROCESSOR UNIT
MEMORY X CONNECTOR COMPONENTS FOR
BUFFER ASSY. BUFFER 65800837 PLATE ASSY. EXTERNAL MMI
65826607 100w 65826608 INTERFACING
SKSD PLID PLKF PLLF
T T T T
SM%E MFNMT%Fé\égéED POINTER KEYBOARD File Ref. PROSCHM.ECW

BridgeMaster E Radar
65800011

PCB AND CABLING INTERCONNECTIONS FOR PROCESSOR ELECTRONICS UNIT

Issue B 9/11/98

Figure 6.7 Interconnection Diagram - Processor Electronics Unit
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A3 page 6-/3/74 Figure 6.7, discard this A4 sheet.
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S-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

3.2 S-Band Scanner Unit

3.2.6 Magnetron Replacement
(Scanner Unit - Masthead Transceiver)

At the Scanner Control Unit set the isolating switch to the ‘OFF’ position and lock it. Rotate
the antenna until the front face is pointing away from the transceiver.
Isolate the radar from the ship’s mains supply using the isolating switch provided.

Refer to Figure 6.8, and remove the transceiver cover from the scanner unit. Refer to
Figure 6.13, and follow the procedure for removing and replacing the magnetron.

Magnetron Current (Scanner Unit with Integral Transceiver)

When a Magnetron is replaced, the magnetron current must be set as follows:
On the Trigger pcb set links LK5 and LK6 to position 2-3.

Reconnect the ship’s mains supply, and switch the radar ON.

Wait 3 minutes for the magnetron time delay to expire, and select long pulse.
Set the magnetron current as detailed in Figure 6.14.

Isolate the radar from the ship’s mains supply using the isolating switch provided.
Reset LKS5 and LK6 to position | -2.
Replace the transceiver cover.

Note - Servicing kit (Part No. 65830/00) is available to enable S-Band Masthead
Transceivers to be run below decks on a dummy load (included in kit).

3.2.7 Magnetron Replacement (Bulkhead Transceiver)
Isolate the radar from the ship’s mains supply using the isolating switch provided.

Refer to Figure 6.9, and remove transceiver cover. Refer to Figure 6.13, and follow the
procedure for removing and replacing the magnetron.

Magnetron Current (Bulkhead Transceiver)

When a magnetron is replaced, the magnetron current must be set as follows:
Reconnect the ship’s mains supply, and switch the radar ON.

Wait 3 minutes for the magnetron time delay to expire, and select long pulse.
Set the magnetron current as detailed in Figure 6.14.

Isolate the radar from the ship’s mains supply using the isolating switch provided.
Replace the transceiver cover.

BridgeMaster E Radar
65800011 6-75
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3.2.8 Heading Marker Replacement
At the Scanner Control Unit set the isolating switch to the ‘OFF’ position and lock it.
Isolate the radar from the ship’s mains supply using the isolating switch provided.
Rotate the antenna until the front face is pointing away from the transceiver.
Refer to Figure 6.22, and remove the Performance Monitor cover. The location of the Pulse
Bearing pcb is shown in Figure 6.23. Remove the two securing screws and remove the pcb.

Replace the pcb and secure with two screws. Two dowels of different diameters locate the
pcb in the correct orientation.

3.2.9 Heading Marker Alignment

Alignment of the Heading Marker is achieved via the Initialisation menu at the Display Unit.

BridgeMaster E Radar
6-76 65800011
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DANGER!

LETHAL VOLTAGES ARE EXPOSED
WHEN COVERS ARE REMOVED.
ENSURE TRANSCEIVER IS ISOLATED
FROM SHIP'S SUPPLY, AND THAT

THE SHIP'S SUPPLY TO THE SCANNER
MOTOR IS ISOLATED AT THE SCANNER
CONTROL UNIT.

I

==
-
@
|
|
|
|
|
—=
—=
—=
—=
=
by
—
__J
| - |
]

| 1

u
H H Y

To remove Transceiver cover

) K unscrew 4 M6 captive screws.
o e \ ‘/ e [}

FILE REF MAINTO.ECW
iss. A

Figure 6.8 Access to Transceiver (Turning Unit with Integral Transceiver)
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DANGER!

LETHAL VOLTAGES ARE EXPOSED
WHEN COVERS ARE REMOVED.
ENSURE THAT TRANSCEIVER IS
ISOLATED FROM SHIP'S SUPPLY
BEFORE REMOVING COVERS.

To remove Transceiver cover
unscrew four M6 captive screws.

S

' Ll le_oc_oc_oc_o96_o
FILE REF. MAINT8.ECW
iss. A

To remove filter box cover
unscrew two M6 captive screws.

A\ _
\
C
@

D

Figure 6.9 Access to Transceiver (Bulkhead Transceiver)

BridgeMaster E Radar
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RECEIVER

FILE REF. MAINT4.ECW
iss.

FAN

POWER SUPPLY PCB

Figure 6.10 Location of Major Parts

TRIGGER PCB

RECEIVER FILTER PCB

DANGER!
LETHAL VOLTAGES ARE EXPOSED Remove PLVX from the
WHEN COVERS ARE REMOVED. Receiver.
ENSURE TRANSCEIVER IS ISOLATED WARNING
FROM SHIP'S SUPPLY BEFORE Failure to remove PLVX
REMOVING TRANSCEIVER before removing the
transceiver will cause
damage to the Receiver.
Remove PLYB, and
PLYK (if fitted) from
. the Trigger PCB.
{
MAINS FUSE \ y
(=)
€
S 5
Pull Transceiver in
direction of arrow to
INPUT PCB dlsengage dowels,
then lift up to clear
keyhole slots.

Loosen the six (M8) Transceiver
securing holts until the

threads are just engaging.

Do not completely unscrew the bolt$.

FILE REF MAINTL.ECW
iss. A

Remove PLTA, and PLTG
from the Power Supply PCB.

Figure 6.11 Removing Transceiver from Turning Unit

BridgeMaster E Radar
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5]

Withdraw Transceiver
in direction of arrow to
disengage dowels, then
lift up to clear keyhole
slots.

DANGER!

LETHAL VOLTAGES ARE EXPOSED
WHEN THE COVERS ARE REMOVED.
ENSURE TRANSCEIVER IS ISOLATED
FROM THE SHIP'S MAINS SUPPLY
BEFORE REMOVING COVERS.

1]

Loosen the six (M8)
Transceiver securing
bolts sufficiently to
allow the transceiver
to be disengaged from
the dowels. Do not
completely unscrew
bolts.

7]

Q Remove PLVX from the
Receiver.

O WARNING

Failure to remove PLVX|
before removing the

Transceiver will cause
damage to the Receiver

B

Disconnect PLYB,
and PLYK (if fitted)
from the Trigger PCB.

4]
Disconnect PLTA, and

PLTG from the Power
Supply PCB.

FILE REF MAINT5.ECW
iss. A

Figure 6.12 Removing Transceiver Assembly 65830630 (Bulkhead Transceiver)

6-80
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WARNING:
Ensure that the scanner 0
supply is turned off at the - -
Scanner Control Unit. emove six M6 screws
to remove magnetron from
heatsink.
O . Note:.
[ 1] T ] T Two different screw lengths
= @ @ H L Mol o lgq are used.

TP100

Magnetron current
setting label.

2]

il
(@)
(@)

0
o
oo =

Disconnect two magnetron

al

ITT= W“&f@@ﬂ”m&f@“
) @
—H
D o
[~
M {£
I i |

f PSSy I g )
(7 = N | leads from terminal block.
J[@ Eﬂ 0Ty j
O
I D 3]
oo o e Replacement is the reverse
of removal.

After replacement the
magnetron current must be
set up as in "Setting
Magnetron Current"

Figure 6.13 Magnetron Replacement

BridgeMaster E Radar
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On the Trigger PCB set;
LK5, and LK6 to 2 - 3.

This is the service position,
and will allow the transmitter
to transmit when the antenna
is stationary.

2]

Restore the ship's supply

to the Transceiver.

Switch on at the Display
and wait 3 minutes for timer.
Select Long Pulse, Transmit
at the Display.

3

On the Modulator PCB measure
the voltage between TP100 and
ground.

Note:

A DVM with an input impedance
greater than 10 Mohms must be
used for this measurement. Use
of a meter with lower impedance
could result in damage to the
magnetron.

4

Adjust RV1 on the Power Supply
PCB to give the same voltage on
TP100 as is recorded on the label
on the pulse transformer on the
Modulator PCB.

6

On completion of the procedure.
Switch off.

Reset LK5 and LK6 on the
Trigger PCBto 1 - 2.

FILE REF. MAINT3.ECW
Iss. D 21/01/99

Figure 6.14 Setting Magnetron Current

BridgeMaster E Radar
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I I |

Ll i
o o O
—] a—

1] o o
- g i
Disconnect: PLYA, PLHY, o .0 L
PLYC, PLYD, PLYB and — — o 0)
PLYK if fitted.

2

Remove six M4 screws
to remove the Trigger PCB

iR 0®
DDEDDD

ppit0oo0 0

»
J
VAld
o
Do
S
ol ] []56
[1 5"
=
]2
=
=
—_
o000 Ooo0oooooo
g
=

%l

and the screening plate [] = o oo | ”DD 5
from the pillars on the = L] ] DD 5 oo |:| |:| DDDD DD DD Dl:| |:|
o [=] o 00 oo
Modulator PCB. q 1l = M Jowt D : DDED [ S DE DSDDDDDEI:lDDDDD
3] © |[J/®88s0 :f (]
l:l oo DI]I]I] oo
i c

Efef;;coevn;lent is the reverse L@, oos PLY pLYD| 2 E . m m . @
n —r=_r = 3
Set links as detailed in ‘ H
"Link Setting Trigger PCB" FILE REE. MAINTS-ECW

Issue . B 14/12/98

Figure 6.15 Replacing Trigger PCB
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PLYA

1
PLYH

LK1

1
LK4

I:I RV1

PLYC PLYD

PLYK
1

1 jl

LK3 LK2

PLYB
1

FILE REF. TRIGGER.ECW
iss. C

6-84

ATE TEST LINKS
LK1  FITTED
LK4  NOT FITTED

BAUD RATE LINKS
LK2 ~ NOT FITTED
LK3  NOT FITTED

SERVICE LINKS
LK5  NORMAL OPERATION FITTED 1 -2
LK6 ~ NORMAL OPERATION FITTED 1 -2

LK5  SERVICE FITTED 2 -3

LK6  SERVICE FITTED 2 -3

WHEN FITTED 2 - 3 THE TRANSMITTER
WILL OPERATE WHEN THE ANTENNA IS
STOPPED.

RV1 SWEPT GAIN DELAY
FACTORY SET DO NOT ADJUST

Figure 6.16 Link Settings Trigger PCB

BridgeMaster E Radar
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1]

To remove the Modulator PCB
it is first necessary to remove
the Transceiver assembly as

detailed previously.

7]

Remove Trigger PCB as
detailed previously

3]
Disconnect two magnetron
leads from TSJ.

4]
Unscrew and remove
four pillars.

5]
Disconnect PLVB, PLVC
PLVD.

6]
Remove three M5 screws
from heatsink.

71
Remove five M4 screws
securing PCB.

8 |

Remove bracket and
transfer to new PCB

B

Replacement is the reverse
of removal. Before replacing FILE REF. MAINTL0.ECW
the Trigger PCB check the Iss. C 11112198

link settings on the Modulator
are as detailed in "Link
Settings Modulator PCB"

i

After replacing the Modulator
PCB it is necessary to set

the magnetron current as
detailed in "Setting Magnetron
Current"

Figure 6.17 Replacing Modulator PCB

BridgeMaster E Radar
65800011 6-85



Chapter 6 S-Band Scanner Unit
Fault Finding and First Line Servicing

LK3 LK2
[ Poo PLVC\' H o
kg F’LVD; gl* PLve LK%‘DD’&KNLGZ g% %
R al fus
3 - ‘ YELLOW =2
- 3 D@Dj?o 1 GREEN ~{1 TSJ
J C123 R141 TP1oS R120 -
Lies es EHT BOARD 65801816
_ H ciss Lign
[ =< 7Dﬂ p112 TPE?IZ g T1@7 EME’—‘ T

|- bies

1

€112

P[L\;; 11 ﬁﬂ fﬂ fﬂ 47654264

C111

c1z7

C11p

C1p3

TP101 | RLL
8 ¢
° =
N RIZ5 R1ZE R1Z7 5
Lig2 El‘ VDR1 VDR2 VDR3 =
o I I I a
a
‘ g 5119 b
1T o iy
- L J =2 = cum @ DD“Z
101 1oy L1 D111
ot - | fure P e @ g TP102
gggéggig & e — o=k ¢k TPPF TPPS TRUE TRHS § Of «1
65830812 . . E o 5 oy o ows TV
s | Fues Rio7 P13 gﬁ;u - 5 g % 5 g 8, 5
C ] \ | | |
FILE REF. X_MODLTR.ECW
MODULATOR LINK SETTINGS FOR 65810812 / 65825812 / 65830812
S-BAND 10 kW X-BAND 25 kW X-BAND
LK1 FITTED 2-3 FITTED 1-2 FITTED 1-2 FOR MAGNETRON MG5424
LK1 FITTED 2 -3 FOR MAGNETRON M1458
LK2 FITTED NOT FITTED NOT FITTED
LK3 NOT FITTED FITTED NOT FITTED

NOTE THAT LINK 1 1S CONFIGURABLE FOR HEATER TURNDOWN ON 25kW X-BAND
NOTE THAT LINKS 2 & 3 ARE HARDWIRED FOR SPECIFIC USEAGE.

TEST POINTS:

TP100 MAGNETRON CURRENT MONITOR
TP101 CHARGE TRIGGER

TP102 MODULATOR TRIGGER

Figure 6.18 Link Settings - Modulator PCB
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WARNING!
Before starting this procedure ensure
that D31 is not illuminated.

! If D31 is illuminated isolate Transceiver
To remove Power Supply from ship's mains supply before
PCB. proceeding.
Disconnect PLTA, PLTB,
PLTD, PLTH, PLTG. ] ] [
2 Ul = O Hq
Unscrew four M4 screws @ H|:| ]H — D
=
securing heatsink to chassis. @ L HH l:%l‘:' j
_ = —
[ ] DE— HDE@ %
3 , - OD |
Unscrew 10 M3 captive Q D31
screws securing PCB to
chassis. D 3 %@ |:|
| —
oL :DH =11 ]
4 [ 18 IN==
=0 ]
Replacement is the reverse e E -
of removal. ]
@ﬂl[/ ]
; ] I— . O o
oTE: L] % Q {
Before turning radar on,
ensure that RV1 on the l:DI
Power Supply PCB is set O ®@—— D @) )
fully counter clockwise. DH HHOI:I H - =
HH HD DH H [ =
6 @) O {
—
Set links as detailed in QD O
"Link Setting PSU PCB" Q QQ 1© O—= O
@® ®| o ~ | O @)
O0@ O
7 = O PLTD [] [
. [—
Ao g Pover O @
to set the Magnetron current
as detailed in "Setting e, b 101208
Magnetron Current"

Figure 6.19 Replacing Power Supply PCB

BridgeMaster E Radar
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TP9

GND
TP14
O

HVDC

TEST POINTS
TPL 0OV

TP3  -600V
TP4  +30V
TP5  +20V P8
TP6  +12V O
TP7 45V 12V
TP8 -12V

The above voltages
are measured with
respect to TP1.

TP7
TP2 HVRTN
TP14 HVDC (380V) +5V

The voltage on TP14
is measured with
respect to TP2.

D31
MAINS ON LED
=
LKB
LKA
1
HVRTN m
SET
MAG |
TP3
O
-600V
TP1
O
ov
TP6
O
+12V
PS5
@)
+20v P4
O
+30V
1 PLTD PLTA
PLTG PLTH PLTB
1 1 1

FILE REF PSU.ECW

"LKA" START TEST LINK
LKA NORMAL OPERATION  FITTED 2 - 3
LKA TEST FITTED1-2
WHEN IN THE TEST POSITION THIS LINK

Issue. D 15/12/98

LKB NORMAL OPERATION
LKB ISOLATE HV SUPPLY

"LKB" HIGH VOLTAGE ISOLATION LINK

FITTED
NOT FITTED

ALLOWS THE POWER SUPPLY TO
OPERATE WITHOUT BEING CONNECTED
TO THE CONTROL SIGNALS FROM THE
DISPLAY COMPATIBILITY UNIT.

THIS LINK CAN BE USED TO ISOLATE THE
POWER FACTOR CORRECTION CIRCUIT
FROM THE REST OF THE POWER SUPPLY
AS AN AID TO FAULT FINDING.

Link Setting Power Supply PCB

Figure 6.20 Link Settings - Power Supply PCB

BridgeMaster E Radar
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Plain

Washe
Bracket

Spring Detail Fixing "B"
Washer

1

)
Remove Transceiver as
detailed previously g
I [
2]
Remove M4 nut, bolt and ’/,{7]
@ PC) 4‘_]‘3‘7:
\
=

s e=

washers securing top of
Receiver Assembly. L*/ﬁ :}jJ;
0

3
] L L
Disconnect PLPA, PLPB
from the Receiver Filter PCB. (][ ]F/ { * I
o m m | T
) 0 I - ]
2 —="o ] B
Remove four M3 screws O O b
securing Receiver Filter B
PCB and remove PCB. @ ‘ H :J
)
Q/® ® ®
5
Release cable from cable — | ﬂj
clip. O [5p) ——
FILE REF. MAINT12a.ECW
Issue . B 14/12/98 ) “_) @ @ j—%

Figure 6.21 (Sheet 1 of 2) Replacement of Receiver Assembly 65830616
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6

Remove four M5 screws
securing the Receiver
Assembly to the Limiter.

7

Loosen but do not remove
two M5 screws securing

]
the receiver support bracket. 1] 1] ,—._—"
b

8
Rotate the receiver support T
bracket to the position shown. O O

The Receiver assembly will
then slide out.

[] =

“[Hn =

REPLACEMENT

AT
—

[ L d

1

Slide the Receiver into
place. Rotate the receiver
securing bracket back into

)
_E

|_|
N— 4
O

—

|

2
Fit and tighten the four screws

securing the Limiter to the I
Receiver Assembly. D |
Note detail of fixings "A".

~—q

: q ’ ] L DL

Tighten the two screws Y U L
securing the receiver support FILE REF MAINTLZ.ECW

bracket. e —
Transceiver Underside View
Plain

Washer Spring
4 Washer

Detail of Fixing "A"

i

(7
&

Refit and tighten the M4
screw securing the top of
the Receiver Assembly.
See detail "B" on sheet 1.
Replacing the Receiver
Filter PCB is the reverse
of the removal procedure
on sheet 1.

Figure 6.21 (Sheet 2 of 2) Replacement of Receiver Assembly 65830616
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DANGER!

LETHAL VOLTAGES ARE EXPOSED
WHEN COVERS ARE REMOVED.
ENSURE TRANSCEIVER IS ISOLATED
FROM SHIP'S SUPPLY, AND THAT

THE SHIP'S SUPPLY TO THE SCANNER
MOTOR IS ISOLATED AT THE SCANNER
CONTROL UNIT.

To remove Performance
Monitor cover unscrew
four M6 captive screws.

A
b

FILE REF. MAINT13.ecw
iss. A

Figure 6.22 Access to Performance Monitor and
Bearing and Heading Marker PCB

BridgeMaster E Radar
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Remove Performance
Monitor cover as detailed

in Figure 6.15. R f
: ‘
© ©
2]

To remove Bearing and FILE REF MAINTL4 ECW
iss.A

Heading Marker PCB.

disconnect PLA. ?l

Replacement is the reverse
of removal.

TI 4 Note when refitting that the
Remove two M3 screws, two locating dowels are
and withdraw the PCB different sizes to ensure
from the two locating that the PCB is correctly
dowels. positioned.

Before refitting check
LK1 setting as follows:

Normal speed Fitted 1 -2
High speed Fitted 2-3

Figure 6.23 Replacing Bearing and Heading PCB
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a 1
a A

Remove Performance
Monitor cover as detailed
in Figure 6.15.

2]

Disconnect coaxial cable. FILE REF MAINT15.ECW
NOTE: iss. B 21/01/99
The attenuator that is connected
between the coaxial cable T|
and the Performance Monitor
is part of the Performance Monitor. Replacement is the reverse
It should be disconnected from the 3 of removal. Ensure the
cable, and left attached to the ribbon cable is connected
Performance Monitor. Replacement Remove two M6 nuts and before the Performance Monitor
Performance Monitors are supplied bolts. Take care not to drop is fitted.
complete with the attenuator. spacers.

Performance

Monitor

Coaxial 4 Tl

able Carefully withdraw the After replacement, the
Performance Monitor and Performance Monitor
disconnect the ribbon cable must be set up as detailed in
from the Performance "Section 6" on commissioning.
Monitor.

Attenuator

Figure 6.24 Replacing Performance Monitor
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S-Band Scanner Unit

[1]
Remove Transceiver as
detailed in Figure 6.4.

4 3]

Remove the four screws
securing the fan to the
bracket.

Remove three M4 screws
securing the fan bracket,

5]

and withdraw the fan.

7]

Disconnect fan wires from

Replacement is the
reverse of removal.

the thermostat.

Figure 6.25 Replacement of Fan Assembly
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3.3 X-Band Scanner Unit

3.3.1 Access to Masthead Transceiver
Set Transceiver Unit to Standby and switch off the Display Unit from the front panel.
Isolate and remove both Ship’s Switch Fuses in DC systems.
Isolate the radar from the ship’s mains supply using the Isolating Switch provided for AC
systems.
Turn the antenna into the service position, i.e. across the Transceiver axis, clear of any
obstructions.
Undo the four captive bolts on the underside of each the upper casting. These secure the
upper casting to the base casting.

Raise the upper casting into the upright position and ensure that the support stay
engages in the locked position. The sliding locking bolt should be pushed to the
bottom of the slot in the stay to prevent inadvertent release of the upper casting.
Refer to Figure 6.26.

Note - Servicing kits (65810700 (10kW) and 65825700 (25k\W)) are available to enable
X-Band Masthead Transceivers to be run below decks on a dummy load (included in kit).

3.3.2 Access to Bulkhead Transceiver
Set Transceiver Unit to Standby and switch off the Display unit from the front panel.
Isolate and remove both Ship’s Switch Fuses in DC systems.
Isolate the radar from the ship’s mains supply using the Isolating Switch provided for AC
systems.
Undo the four screws that retain the upper cover to the lower chassis and lift clear.

3.3.3 Removing and Replacing the Transceiver from Masthead
Turning Unit

Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.

Note - | he Masthead and Bulkhead Transceiver Units are identical and only minor
differences exist in terms of fixtures.

Disconnect the cables from the following sockets:-

SKV'  Video co-axial cable to receiver assembly.

PLYB Ribbon cable to Trigger PCB.

PLTK Cable from PSU to Motor Drive PCB.

PLTA Cable from PSU to Input Filter PCB (mains supply).
PLTG Cable from PSU to Input PCB.

Refer to Figure 6.28.
Situated around the base of the Circulator plate, release the four M6 captive screws that hold
the microwave assembly to the waveguide transition.

BridgeMaster E Radar
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3.3.4

6-96

Remove the three screws that hold the Modulator heatsink to the chassis.
Slacken the two large bolts that hold the PSU heatsink to the chassis.

The PSU heatsink has slotted holes that enable the transceiver to be slid upwards (towards
the microwave output transition) and removed without fully removing the two bolts. Before
sliding up and removing the Transceiver, ensure that no cables are caught on any of the
metalwork to avoid damage.

Replacement

The replacement sequence is as follows:-

Locate the Transceiver approximately onto the upper casting using the two large slotted
holes in the PSU heatsink.

Slacken the two screws that hold the PSU chassis plate to the Modulator chassis plate, see
Figure 6.28.

Slacken the screw that holds the Circulator mounting plate to the PSU chassis plate.

The three screws in the Modulator heatsink should be fitted but only partially tightened.
The four M6 microwave assembly retaining screws can now be fully engaged and tightened.
The three screws in the Modulator heatsink can now be fully tightened.

The two large bolts in the slotted holes in the PSU heatsink can now be fully tightened.

The two screws that hold the PSU chassis plate to the Modulator chassis plate can now be
fully tightened.

The screw that holds the circulator mounting plate to the PSU chassis can now be fully
tightened.

Note - | his sequence is important to ensure that the microwave alignment takes priorty in
terms of mechanical tolerances.

Replace all cables removed earlier.

Removing and Replacing the Transceiver from Bulkhead

Transceiver Chassis
Refer to sub-section 3.3.2 (Access to Bulkhead Transceiver), paying attention to all safety
aspects. Check that the Transceiver is fully isolated from the ship’s supply.

Note - | he Masthead and Bulkhead Transceiver Units are identical and only minor
differences exist in terms of fixtures.

Disconnect the cables from the following sockets:-

SKV  Video co-axial cable to receiver assembly.

PLYB Ribbon cable to Trigger PCB.

PLTK Cable from PSU to Input PCB (motor supply)
PLTA Cable from PSU to Input Filter PCB (mains supply).
PLTG Cable from PSU to Input PCB.

BridgeMaster E Radar
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Refer to Figures 6.28 and 6.33.
Situated around the base of the Circulator plate, release the four M6 captive screws that hold
the microwave assembly to the waveguide transition.

Remove the three screws that hold the Modulator heatsink to the chassis.

Slacken the two large bolts that hold the PSU heatsink to the chassis. The PSU heatsink has
slotted holes that enable the transceiver to be slid upwards (towards the microwave output
transition) and removed without fully removing the two bolts. Before sliding up and
removing the Transceiver, ensure that no cables are caught on any of the metalwork to
avoid damage.

Note - On Bulkhead Transceivers, a small clip is fitted to the chassis to retain the lower edge
of the Modulator PCB and support plate. This is purely a slide-in fixture and does not require
undoing.

Replacement

Locate the Transceiver approximately onto the chassis using the two large slotted holes in
the PSU heatsink.

Ensure that the small clip fitted to the chassis engages the lower edge of the Modulator PCB
and support plate during the replacement process.

Slacken the two screws that hold the PSU chassis plate to the Modulator chassis plate, refer
to Figure 6.33.

The three screws in the Modulator heatsink should be fitted but only partially tightened.
The four M6 microwave assembly retaining screws can now be fully engaged and tightened.
The three screws in the Modulator heatsink can now be fully tightened.

The two large bolts in the slotted holes in the PSU heatsink can now be fully tightened.

Note - | his sequence is important to ensure that the microwave alignment takes priorty in
terms of mechanical tolerances.

Replace all cables removed earlier.

Magnetron Replacement - Masthead and Bulkhead

Transceivers
Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.

Refer to Figure 6.28.
Disconnect the two EHT leads from the Modulator PCB terminal block.
Remove the four screws holding the Magnetron to the magnetron mounting plate.

Replacement

Replacement is the reverse of the removal process

Ensure that the polarity of the EHT leads is correct. The PCB is marked Y’ for yellow and
‘G’ for green.
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Ensure that any earth bonding leads to the Magnetron are refitted.

After replacement the magnetron current must be set up as in Figure 6.34.

3.3.6 Setting the Magnetron Current

Refer to Figure 6.34 for the necessary procedure for setting Magnetron current.

3.3.7 Trigger PCB - Replacement
Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.
Refer to Figure 6.35 for the necessary procedure for replacing the Trigger PCB.

3.3.8 Trigger PCB - Link Settings

Refer to Figure 6.36 for the necessary procedure for setting the link settings on the Trigger
PCB.

3.3.9 Modulator PCB - Replacement
Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.
Refer to Figure 6.37 for the necessary procedure for replacing the Modulator PCB.

3.3.10 Modulator PCB - Link Settings

Refer to Figure 6.38 for the necessary procedure for setting the link settings on the
Modulator PCB.

3.3.11 PSU PCB - Replacement

Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.
Refer to Figure 6.39 for the necessary procedure for replacing the PSU PCB.

3.3.12 PSU PCB - Link Settings
Refer to Figure 6.40 for the necessay procedure for setting the link settings on the PSU PCB.

3.3.13 Bearing and Heading Marker PCB - Replacement
Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.

Refer to Figure 6.29.

The PCB is attached to a support casting and should be removed as a combined assembly by
slackening the two screws retaining the support casting, and then sliding it towards the
outside of the upper casting to clear the screws.

The PCB and support casting can then be removed after the cable has been unplugged from
PLRE.
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Note - When refitting the PCB to the support casting there are dowel pegs of different
diameters used to locate the PCB in the correct orientation.

Before refitting the assembly, check that the link LK1 is set for either Normal Speed
(pins 1-2) 28 RPM or High Speed (pins 2-3) 45 RPM.

Heading Marker Alignment

Alignment of the Heading Marker is achieved via the Initialisation menu at the Display Unit.

Receiver Assembly - Replacement (Masthead)

Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.

Remove the Transceiver Assembly as described at sub-section 3.3.3.

Unplug the ribbon cable from the Receiver to the Receiver Filter PCB

Unplug the ribbon cable from the Receiver Filter PCB to the Trigger PCB.

Refer to Figure 6.28 for location of the screws securing the Low Noise Front End (LNFE) to
the Limiter.

Note - [he replacement Receiver is supplied with the LINFE already fitted.

Remove the four screws that hold the LNFE to the Limiter.

Remove the bracket that secures the Receiver to the microwave assembly at the Receiver
end, and remove the whole Receiver assembly.

Before fitting the replacement assembly, remove the Receiver Filter PCB from the old unit,
and fit it to replacement unit.

Replacement is the reverse of the removal process.

Receiver Assembly - Replacement (Bulkhead)

Refer to sub-section 3.3.2 (Access to Bulkhead Transceiver), paying attention to all safety
aspects. Check that the Transceiver is fully isolated from the ship’s supply.

Refer to Figures 6.28 and 6.33.

Unplug the ribbon cable from the Receiver to the Receiver Filter PCB.

Unplug the ribbon cable from the Receiver Filter PCB to the Trigger PCB.

Unplug the video co-axial cable from the Receiver.

Refer to Figure 6.28 for the location of screws securing the Low Noise Front End (LNFE) to
the Limiter.

Note - [he replacement Receiver is suppled with the LINFE already fitted.
Remove the four screws that hold the LNFE to the Limiter and remove the whole assembly.
Before fitting the replacement assembly, remove the Receiver Filter PCB from the old unit,

and fit it to replacement unit.

Replacement is the reverse of the removal process.
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3.3.17 Performance Monitor - Replacement
Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.
Remove the two retaining screws that hold the Performance Monitor to the upper casting
(see Figure 6.29) and withdraw the unit.
Un-screw the bar that retains the RF absorber to the body of the Performance Monitor.
Disconnect the ribbon cable to the Performance Monitor.

Replacement is the reverse of the removal process.
Ensure that after the ribbon cable is reconnected to the Performance Monitor, the RF
absorber is refitted.

After replacement, the Performance Monitor must be set up as detailed in
Chapter 4 under ‘Selecting the Performance Monitor' Facility

3.3.18 Motor Drive Board - Replacement
Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.

Unplug the three cable assemblies from the Motor Drive PCB, and remove the three
screws (refer to Figure 6.30).
Slide the PCB out of the retaining clip at the opposite end of the PCB.

Before fitting the replacement PCB, ensure that the speed setting link LK1 is
correctly set for the intended operational speed. Positions 1 & 2 marked ‘LO’ is
for 28 RPM operation. Position 2 & 3 marked 'HI' is for 45 RPM operation. If in
doubt, compare the setting with the old PCB.

Replacement is the reverse of the removal process.
Ensure that all three cable assemblies are reconnected to the PCB.

3.3.19 Motor and Gearbox Assembly - Replacement.
Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.

Refer to Figure 6.29 for the location of the three screws that retain the motor support
casting to the upper casting, and remove the screws.

The motor support casting complete with Motor Drive PCB can now be withdrawn from
the belt drive.

Remove the four screws that retain the motor and gearbox assembly to the support casting.
Note - These four countersunk screws are fitted with screw retaining fluid. When fitting the

new motor, these screws should be refitted using ‘Loctite Screwlock 222" low breaking
strength fluid.
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Remove the impeller from the old motor and fit to the replacement.

Replacement is the reverse of the removal process, taking care to engage the motor pulley
into the drive belt.

Drive Belt - Replacement
Refer to sub-section 3.3.1 (Access to Masthead Transceiver), paying attention to all safety
aspects. Check that the transceiver is fully isolated from the ship’s supply.

Remove the Transceiver as detailed at sub-section 3.3.3.
Remove the motor support casting and motor assembly as detailed at sub-section 3.3.19.

Refer to Figure 6.29.
Remove the three bolts as indicated that retain the waveguide transition support casting to
the rotating joint.

Note - Since the waveguide transition support casting has two sleeve inserts to aid accuracy
in alignment, some resistance may be felt when removing it.

Care should be exercised when removing the casting to avoid damage to the assembly or to
the brass microwave probe at the centre of the hub.

The replacement drive belt can now be fitted.

Re-assembly is the reverse of the removal process.

Care should be exercised to avoid damage to the brass microwave probe at the centre of
the hub during re-insertion into the transition.

Ensure that the motor pulley is correctly engaged into the belt.
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PERFORMANCE
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TRIGGER BOARD
RECEIVER FILTER PCB
MAGNETRON

MOTOR DRIVE PCB

& SUPPORT CASTING

RECEIVER
COVER FITTED OVER INPUT BOARD
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Figure 6.31 X-Band Bulkhead Turning Unit - View showing Main Assemblies
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Figure 6.32 X-Band Bulkhead Turning Unit - View showing assemblies fitted to lower casting.
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VIEW OF BULKHEAD TRANSCEIVER WITH COVER REMOVED
Figure 6.33 Bulkhead Transceiver - View with Cover Removed
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6-110

On the Trigger PCB set:

LK5, and LK6 to 2 - 3.

This is the service position,
and will allow the transmitter
to transmit when the antenna
is stationary.

2

Restore the ship's supply

to the Transceiver.

Switch on at the Display
and wait 3 minutes for timer.
Select Long Pulse, Transmit
at the Display.

3

On the Modulator PCB measure
the voltage between TP100 and
ground.

Note:

A DVM with an input impedance
greater than 10 Mohms must be
used for this measurement. Use
of a meter with lower impedance
could result in damage to the
magnetron.

4

Adjust RV1 on the Power Supply
PCB to give the same voltage on
TP100 as is recorded on the label
on the pulse transformer on the
Modulator PCB.

6

On completion of the procedure.
Switch off.

Reset LK5 and LK6 on the
Trigger PCB to 1 - 2.

FILE REF. MAINT3.ECW
Iss. D 21/01/99

Figure 6.34 Setting Magnetron Current
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1]

Disconnect: PLYA, PLHY,
PLYC, PLYD, PLYB and
PLYK if fitted.

2

Remove six M4 screws

to remove the Trigger PCB
and the screening plate
from the pillars on the
Modulator PCB.

3

Replacement is the reverse
of removal.

4

Set links as detailed
overleaf.

FILE REF. XMAINT9.ECW
iss. A

REPLACING TRIGGER PCB

Figure 6.35 Replacing Trigger PCB
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PLYA

PLYH

1
LK4

I:I RV1

PLYC PLYD

PLYK
1

1 1]

LK3 LK2

PLYB
1

FILE REF. TRIGGER.ECW
iss. C
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ATE TEST LINKS

LK1  FITTED

LK4  NOT FITTED
BAUD RATE LINKS
LK2 ~ NOT FITTED
LK3  NOT FITTED

SERVICE LINKS
LK5 NORMAL OPERATION FITTED 1 -2
LK6 ~ NORMAL OPERATION FITTED 1 -2

LK5  SERVICE FITTED 2 -3

LK6  SERVICE FITTED 2 -3

WHEN FITTED 2 - 3 THE TRANSMITTER
WILL OPERATE WHEN THE ANTENNA IS
STOPPED.

RV1 SWEPT GAIN DELAY
FACTORY SET DO NOT ADJUST

Figure 6.36 Link Settings - Trigger PCB
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1]

To remove the Modulator PCB
it is first necessary to remove
the Transceiver assembly as
detailed previously.

2]
Remove Trigger PCB as
detailed previously.

3]
Disconnect two magnetron
leads from TSJ.

4]
Unscrew and remove
four pillars.

5]
Disconnect PLVB, PLVC
PLVD.

6]
Remove three M5 screws
from heatsink.

7]
Remove five M4 screws
securing PCB.

8]
Remove three M4 screws
underneath securing PCB

o] 1

Remove bracket and FILE REF. XMAINTL0.ECW
Issue. D 16/4/99
transfer to new PCB

(D)

m REPLACING MODULATOR PCB
Replacement is the reverse
of removal. Before replacing
the Trigger PCB check the
link settings on the Modulator
are as detailed in "Link
Settings Modulator PCB"

i

After replacing the Modulator
PCB it is necessary to set

the magnetron current as
detailed in "Setting Magnetron
Current”

Figure 6.37 Replacing Modulator PCB
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FILE REF. X_MODLTR.ECW
ISSUE B 16/4/99

MODULATOR LINK SETTINGS FOR 65810812 / 65825812 / 65830812

S-BAND 10 kW X-BAND 25 kW X-BAND
LK1 FITTED 2-3 FITTED 1-2 FITTED 1-2 FOR MAGNETRON MG5424
LK1 FITTED 2 -3 FOR MAGNETRON M1458
LK2 FITTED NOT FITTED NOT FITTED
LK3 NOT FITTED FITTED NOT FITTED

NOTE THAT LINK 1 IS CONFIGURABLE FOR HEATER TURNDOWN ON 25kW X-BAND
NOTE THAT LINKS 2 & 3 ARE HARDWIRED FOR SPECIFIC USEAGE ON LATER MODULATORS.

TEST POINTS:

TP100 MAGNETRON CURRENT MONITOR
TP101 CHARGE TRIGGER

TP102 MODULATOR TRIGGER

Figure 6.38 Link Settings - Modulator PCB
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X-Band Scanner Unit Chapter 6
Fault Reporting and First Line Servicing

WARNING!
Before starting this procedure ensure
ﬂ that D31 is not illuminated.
If D31 is illuminated isolate Transceiver
To remove Power Supply from ship's mains supply before
PCB. proceeding.
Disconnect PLTA, PLTB,
PLTD, PLTH, PLTG, PLTK. ] ] [[
U == Hq
LZJ four M4 @®) ==
nscrew four M4 screws ] H :D
securing heatsink to chassis. H L :%ll:'
— —
|:H:| —/
1l == Ty ©
3 , O
Unscrew 10 M3 captive Q L]
screws securing PCB to - Ly
chassis. D [ i o) |:|
A SDH =
. = ==
= s = L]
Replacement is the reverse e ]
of removal. n —J o o
¢
| —[s]
5 /-l —
T ——
Before turning radar on, © O
ensure that RV1 on the [E—
Power Supply PCB is set 0 Q O Q0
fully counter clockwise. DHHHHO ]:[ - -
T IO [
O Ol
6
Set links as detailed in \ O
"Link Setting PSU PCB" O O O
=n0, [
7 LT () pre [ pw pure] PLTA [
After replacing the Power
Supply PCBitis necessary FILE REF. XMAINT11.ECW

to set the Magnetron current iss. B 10/12/98

as detailed in "Setting
Magnetron Current" REPLACING THE X-BAND PSU

Figure 6.39 Replacing PSU PCB
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Chapter 6

X-Band Scanner Unit

Fault Finding and First Line Servicing

6-116

L C

PLTH ? mPLTG

DISPLAY UNIT.

HIGH VOLTAGE ISOLATION LINK

LKB NORMAL OPERATION FITTED
LKB ISOLATE HV OPERATION NOT FITTED
THIS LINK CAN BE USED TO ISOLATE

THE POWER FACTOR CORRECTION
CIRCUIT FROM THE REST OF THE

POWER SUPPLY AS AN AID TO

FAULT FINDING

LKC - MOTOR SUPPLY ISOLATION LINK
NORMALLY FITTED

— PLTB
1 PLTA pLTp !
P7
5! 0
+30V PS5 +5V
O
+20V
P6
O
+12V
TP3
P8
0 P1 PLTK 8
-600v O 1 -12v
ov 1
MOTOR SUPPLY
P9
SET GND
MAG |
TP14
O
1LA 1 . HVDC
P2
o LKC  LKB
HVRTN
D31
MAINS ON
LED
"LKA" START TEST LINK TEST POINTS
LKA NORMAL OPERATION FITTED 2 - 3 TPL OV
LKA TEST FITTED L -2 TP3  -600V
WHEN IN THE TEST POSITION THIS LINK P4 430V
ALLOWS THE POWER SUPPLY TO TP5 420V
OPERATE WITHOUT BEING CONNECTED PG +12V
TO THE CONTROL SIGNALS FROM THE x; +152Vv

THE ABOVE VOLTAGES
ARE MEASURED
WITH RESPECT TO TP1

TP2  HVRTN
TP14  HVDC (380V)
THE VOLTAGE ON TP14
IS MEASURED

WITH RESPECT TO TP2.

FILE REF XPSU.ECW
ISS. B 4/12/98

LINK SETTING AC X-BAND POWER SUPPLY PCB 65825816

Figure 6.40 Link Settings - PSU PCB

BridgeMaster E Radar
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Chapter 6
Fault Reporting and First Line Servicing

4 Limited Spares List for Field Replacement

4.1 Display Monitors

Part Numbers

Assembly Type 180 High Res. | 250 Med Res. 250 High Res. | 340 Med Res.
CRT 3025845 MAOOO10231 | MAOOO10322 | MAOQOOI223
Degauss Coll 91003688 91003689 91003689 91003608
CRT Board Set* 6581461 | 6582061 | 6582161 | 6582661 |
consisting of:- consisting of:- | consisting of:- | consisting of:- | consisting of:-
Drive PCB 65814882 65820882 65821882 65826882
Base PCB 65814883 65820883 65821883 65826883
Controller PCB 6580088 | 6580088 | 6580088 6580088 |
Brilliance PCB 65800885 (desk mounting displays ONLY)

Fan 65826612
Video O/P 65800884
(Optional)

*Note that all three CRT PCBs must be changed as a complete matched set.

BridgeMaster E Radar
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Fault Finding and First Line Servicing

4.2 S-Band Turning Units (Masthead and Bulkhead)

Assembly ‘ Part Number
TRIGGER PCB ASSEMBLY 65801801
INPUT PCB ASSEMBLY (MASTHEAD TRANSCEIVER) 65801804/65801813
INPUT PCB ASSEMBLY (BULKHEAD TRANSCEIVER) 65801814
POWER SUPPLY PCB ASSEMBLY 65801809
BEARING AND HEADING MARKER PCB ASSEMBLY 65801805
RECEIVER FILTER PCB ASSEMBLY 65801818
RECEIVER ASSEMBLY 65830616
MODULATOR PCB ASSEMBLY 65830812
LIMITER ASSEMBLY 91005224
MAGNETRON 91005225
CIRCULATOR 91005223
PERFORMANCE MONITOR 91003746
MOTOR 220/240V AND 380/440V 3PH Normal Speed 91003751
MOTOR 110/220V 3PH Normal Speed 91003752
MOTOR 220/240V AND 380/440V 3PH High Speed 91003753
MOTOR 110/220V 3PH High Speed 91003754
MAINS FILTER PCB ASSEMBLY 91005228
FUSE 3.15A (240VAC SYSTEM) MA00007245
FUSE 5.0A (I I5VAC SYSTEM) 2180413
FAN - AXIAL 80x80x25 12VDC (MASTHEAD Tx/Rx) 65830656
THERMAL SWITCH (FOR FAN - MASTHEAD Tx/Rx) MAOO0O07765

BridgeMaster E Radar
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Chapter 6

4.3 X-Band Turning Units (Masthead and Bulkhead)

Fault Reporting and First Line Servicing

(10kW & 25kW Units)

Assembly Part Number
TRIGGER PCB ASSEMBLY 65801801
INPUT PCB ASSEMBLY (TURNING UNIT) 65801813
INPUT PCB ASSEMBLY (BULKHEAD TRANSCEIVER) 65801820
POWER SUPPLY ASSEMBLY (AC) 65825816
POWER SUPPLY ASSEMBLY (DC) 65810816
INPUT FILTER PCB ASSEMBLY (DC) 91003686
BEARING AND HEADING MARKER PCB ASSEMBLY 65801805
RECEIVER FILTER PCB ASSEMBLY 65801818
RECEIVER ASSEMBLY 65801616
MODULATOR PCB ASSEMBLY (10kW) 65810812
LIMITER ASSEMBLY (10kW) 91005221
MAGNETRON (10kW) 91003015
MODULATOR PCB ASSEMBLY (25kW) 65825812
LIMITER ASSEMBLY (25kW) 91005226
MAGNETRON (25kW) 91003496
CIRCULATOR 91005227
PERFORMANCE MONITOR 91005220
MOTOR DRIVE & DYNAMIC BRAKE PCB ASSEMBLY 6580181 |
MOTOR & GEARBOX ASSEMBLY 91003765
IMPELLER 65801136
MAINS FILTER PCB ASSEMBLY (AC) 65825601
FUSE 3.15A (240VAC SYSTEM) MA00007245
FUSE 5.0A (I I5VAC SYSTEM) 2180413
FUSE |6A (24VDC SYSTEM) 2162342
BELT DRIVE (40W) MAO00008979
FAN - AXIAL 80x80x25 12VDC (BULKHEAD Tx/Rx) 65830656
THERMAL SWITCH (FOR FAN - BULKHEAD Tx/Rx) MAOOO07765
CABLE ASSY. - SCANNER ON/OFF (INC. SWITCH) 65801506

BridgeMaster E Radar
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4.4 Processor Electronics Unit

Assembly ‘ Part Number
DISPLAY PROCESSOR PCB ASSEMBLY 6580081 |
RADAR PROCESSOR PCB ASSEMBLY 65800812/813/814/815
COMPASS PCB ASSEMBLY 6580083 1/832
INPUT/OUTPUT PANEL ASSEMBLY (AC/DC) 658008 18/821
BACKPLANE 65800819
POWER SUPPLY (AC/DC) PCB ASSEMBLY 65800822/823
MEMORY CARD ASSEMBLY 65800602
MEMORY BUFFER ASSEMBLY 65826607
ON/OFF SWITCH ASSEMBLY 65800607
JOYSTICK ASSEMBLY 65800606
TRACKERBALL ASSEMBLY 65800603
KEYBOARD MODULE 65845600
FAN ASSEMBLY 65800613
AIR FILTER (Standard) 658001 | |
AIR FILTER (Integral Keyboard Option) 658002 14

4.5 Kit Display Control Panel

Assembly ‘ Part Number
ON/OFF SWITCH MODULE 65826656
JOYSTICK MODULE 65826658
TRACKERBALL MODULE 65826654
MEMORY CARD MODULE 65826655
KEYBOARD MODULE 65845600
BRILLIANCE MODULE 65826657
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Chapter 7
Routine Maintenance

1 Introduction

The BridgeMaster E Radar System is designed to function reliably for many years. To ensure
optimum performance, specific maintenance tasks must be performed at regular intervals.
This chapter details the recommended maintenance plan that should be adhered to.

2 Maintenance Plan

WARNING: LETHAL VOLTAGE HAZARD

Before the following maintenance tasks are started (except the fan operation check), the
equipment must be isolated from the mains supply. In addition to this, no components or
assemblies should be touched for at least five minutes. This is to ensure that any high voltage
capacitors have discharged.

Interval Action Notes

3 Monthly | Check the screen of the Display for dirt. Use a soft cloth to clean the screen. If
available, use an anti-static spray.
Solvents should never be used as a
cleaning agent.

3 Monthly | Check that the Processor Electronic power | To ensure good reliability, it is essential
supply fan is working (with unit switched that the circulating air within the unit is
ON). maintained. Remove any dust build up
within the unit and around the bezel air
For 340 Displays, also check that the logic | intakes at the front of the unit..

fan is working (with unit switched ON). If necessary remove the front bezel to
wash or replace the bezel filter.

3 Monthly | Plug rechargeable memory cards into a Rechargeable memory cards have no
powered-up display for at least one hour. | removable batteries.

Interval Action Notes
6 Monthly | Check the window of the Antenna for Excessive dirt or carbon deposits from the
excessive dirt. ship's funnels may cause reduced radar

performance. Use hot soapy water to
clean the antenna window.
Never use solvents. DO NOT paint.

6 Monthly | Check all external nuts, bolts and washers | The nuts, bolts and washers must be
on the Scanner Unit, for corrosion and for | replaced if they are heavily corroded, and

correct tightness. suitable anti-corrosion compound applied.
6 Monthly | In the S-Band Scanner unit check for oll If leaks are detected, refer to Service
leaks in the gearbox. Engineer

In the X-Band Scanner unit check for
condition of the drive belt.

BridgeMaster E Radar
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Routine Maintenance

Interval Action

2 Yearly Replace the primary battery on non- Change battery while card is plugged into
rechargeable memory cards. (Memory card | a powered-up display.
battery replacement kit Part No. 656007 12)

Note: - [f damage to any of the items being checked during routine maintenance Is observed,
call for a service repair.

BridgeMaster E Radar
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Chapter 8
Modifications

1 Introduction

This chapter will be used for recording system and equipment modifications (including the
issue of Modification Leaflets), and for conveying information released after publication.

BridgeMaster E Radar
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Intentionally Blank
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