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PURPOSE

THIS MANUAL CONTAINS IMPORTANT INFORMATION ON
THE INSTALLATION, OPERATION AND MAINTENANCE OF

YOUR EQUIPMENT

RAYTHEON MARINE COMPANY products are supported by a network of
Authorized Service Representatives. For product information, you may con­
tact the following regional centers:

** AUTHORIZED FACTORY SERVICE and REPLACEMENT PARTS
DISTRIBUTION CENTER

United States................................... Raytheon Marine Company **
46 River Road

Hudson, NH 03051

Phone: 603-881-5200

Europe Raytheon Marine Sales & Service Co.
Elizabeth Way, The Pinnacles,
Harlow, Essex, 'I, ...

CM19 5AZ England .
Phone: (44) 279 444 244
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Raytheon
Limited Warranty Certificate
Dealer Distributor / light Marine Products
RAytheon Marine ~y warrants all parts of each new light marine product to be of
good materials and workmanship. and will cppair or exchange any parts proven to be
defective under normal use at no charge for a period of 24 months from the date of
sale to end user or 30 ~nthA from the date of shipment by Raytheon, whichever expires
firet, except 8..8 pr-o-e Lde-d below. High seas products, (pathfinder/ST, 12

01

and 16­
Bright Display Radars, Rayc8s ARPA, Raypath ARPA, Fathometer, Satcom, Doppler Speed
Logs, Auto Pilots Bnd Gyro Systems) are covered by a separate warranty pollcy.

Defp-cts will be corrected by an authori~ed Raytheon Marine company dealer. There
will b~ no charge for labor during normal working hours for a period of 12 months
from d~te of gale to ~nd user or 18 mon~he from date of shipment by Raytheon, except
89 provided bP-low, and during this p@riod Raytheon Marine Company will, for certain
products, aggume travel costs (auto mil~~g~ and tolls only) of its authorized dealers
up to a total of 100 round trip miles ~nd two hours travel unless otherwise agreed
by Rayth~on Marine Company in writing. For service outside normal working hours, the
overtime premium portion is not covered by this warranty.

Warranty Limitations
Then! is no t r av e L 1I11o\ol8nCe for certain products with a suqqelJted r et e Lt price below $2500,00,
TheF:e product~ must hI!! to rve r ded to IlIn l'luthnrized dealer or service center of ..ythP.Oft IlArine
ee-pany. st evne r t e ~xpenBe and will be r e tur ned via eur t ece carrier at no cost to the owner. TraYel
co s t a other t h e n suto ",j Ie eee , tollfll I!Ind two hou r e t r eve t time are spe~ificslly excluded on all
p r cduc t e . 'rne f'!xclud!!d travel cos t t nc tude s but h: not limited to: taxi. launch fees. aircraft rental.
suos Le t eoc e , customs. shipping lind communication ch e r qee .

A...y~haon MllIJ:~ne ee-panr ve e r en t y policy eoee not apply to equipment \oIhic~ hss been .~bjected to
eec Ldent; , sh1ppinq dafTH'!IIqe, abuse. Lnco r eee t eerv tce , alterations. eor r-oe a.on , or ee rv rce by non­
eur ho r Le ed s ervf ee pe r eenne l , or eu.euee , or on which the serial numb4!r plate has been removed.
e Lt e r .. d or mutilated.

P:XCl'!'pt vhe r e RaythPlOn *rlne Company or itl': eut bc r t eed de e Le r has performed the installation, it
IlIRI;Ume1l no C'!'!lIIlponAibility for damllge incurred durinq Lns t e Lj e t Lon .

This ve r r ent.v doe" not cover routine "V'Item eheekout or alignment/calibration. unlf!s8 required by
rl".'pll'lcf!,"ent or parttll) in t.hf! acelll be Lnq I!lliqnf!d.

A suitable proof of pueeheee , showinq d ...te, e Lece IlInd ee r-Le I number must be ml'lde available to the
eu ebce-Leed Raytheon ......e Lee Company deell!'r at thl!' time or request for Warranty .ervice,

Hagnetrons. cathode rey tUbeR ICRT), he t Ie r hnrns and t.r eneducer e are wlIrrllnted for 12 .,ntb. frolll
ete t e ot ee Le , Thl!'se itl'!mA mUlit be returned t.e is Raytheon Marine eo-pany factory seryice center.

t?hsrt pepe e , lamps, fUllfil!;, batteries, e t vt Lt , "tylns/dri.e belts. radar mixer crystals/dLodes, .nap­
1." ~pp.ller e e r r Le r e , iJ.,pellp-rR. impeller bee r t nqa and lmpeller .hsfts are consumable ltems. and are
epec Lt Lc e t Iv excluded from this warranty.

All coe t e ~5t;oci.t"d ..,ith tr .. nsduce r repll'lr.emO!nt, other'than the cost of the transducer ltself, are
Rp~citical1y exclud~d from thi. ve r r en t y .

TO THR RXTRNT CONSISTENT Wlm STATE AJfn FRDKRAL LlIW.

(1) THIS WlIRRl\NTY IS STRICTLY LIMITED TO 11IB TERMS INDICATED BBRBIN. IUID NO OTBBR
Wl\RRJ\NTIRS OR RKKRDIES TRRRIlUNDIlR SIlIUJ.. BE BINDING ON Rl\YTBIlOIt, KARINB OOKPIUIY
I"CLUDING WITIlOIJT LIMITATION ANY WARRANTIES O'R MKRCHMITABILITY OR FITJlBSS POR A
PARTICULAR PtlRPOSR.

(2) ~yth~n MArine COmpany shall not be liable for any incidental. consequential or
epec~al (Lncluding punitive or multiple) damages.

All Raytheon Marine Company products 90ld or provided hereunder are merely aids to
nav~gat~on~ It i~ the re9ponsibi~L~heuser to exercise discretion and proper
navLqatLonal skill independent of any Raytheon equipment.

Document Number 9B3564 Rev F (3/90)

HIGH VOLTAGE WARNING

00 not open any of the units when the radar is ON; high voltages within the

Scanner and Display Unit could be fatal to anyone coming in direct contact with them.

Disconnect ship's power from Ihe Display Unit before attempting any meinte­

nance; otherwise, ship's power will be present at terminals inside the Scanner and

Display Unit.

RADIATION HAZARD

Care should be taken to avoid possible harmful effects (particufarfy to the eyes)

of radiation trom radar transmissions.
To avoid harmful radiation, the Display OPERATE switch should be turned to the

ST-BYor OFF position when working on the Scanner.

"IMPORTANT NOTICE"

",

THIS DEVICE IS ONLY AN AID TO BOATING SAFETY AND NAVIGA­
TION. ITS PERFORMANCE CAN BE AFFECTED BY MANY FACTORS
INCLUDING EQUIPMENT FAILURE OR DEFECT, ENVIRONMENTAL
CONDITIONS, AND IMPROPER HANDLING OR USE. IT IS THE US·
ER'S RESPONSIBILITY TO EXERCISE COMMON PRUDENCE AND
NAVIGATIONAL JUDGEMENT. THIS DEVICE SHOULD NOT BE RE­
LIED ON AS A SUBSTITUTE FOR SUCH PRUDENCE AND JUDGE·
MENT.

II
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RADAR GLOSSARY
The following is a list or abbreviations and acronyms which may be used
in the text of the manual.
A/D
ALM IN

ALM OUT -

CPU
CRT
D/A
DEL
DlSP
EBL
EXP
FET
FTC
IR
KM
LL
MH
MN
NM
PCB
PPI
P-S
PW
PWS
RR
SHM
ST-BY
STC
TB
TD
1'1
VD
VRM
WPT
X-MIT

Analog to DigitalConversion
Alarm In. also known as the approach alarm.
For targets approaching a set area or own ship.
Alarm Out. also known as the exit alarm.
For targets exiting or leaving a set area.
Central Processing Unit
Cathode Ray Tube
Digital to Analog Conversion
Delete
Display
Electronic Bearing Line
Expansion
Field Effect Transistor
Fast Time Constant. also known as Anti-Clutter Rain
Interference Rejection
Kilometer
Latitude/Longitude
Modulator High Voltage
Modulator High Voltage Return
Nautical Mile
Printed Circuit Board
Plan Position Indicator
Parallel to Serial Conversion
Pulse Width (Length)
Pulse Width (Length) Selection .....
Range Rings (Fixed) • t
Ship's Heading Marker
Standby
Sensitivity Time Constant, also known as Anti-Clutter Sea
Terminal Board
Time Difference
Trigger
Video
Variable Range Marker
Waypoint
Transmit

-iv-
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SECTION 1

GENERAL DESCRIPTION

1.1 INTRODUCTION
Congratulations on selecting the Raytheon X Series Raster Scan

Radar for your radar navigation needs.
Whether you purchased this radar because of its compactness or

power economy, ease of installation, or long term reliability, one thing is
certain; the moment you turn on your RIOX or RllX Display you will
know you are seeing a revolutionary new concept in radar technology at
work.

Radar signals are "stored" on a 7-inch diagonal TV-type picture with
chart like clarity and detail. A single glance at your Display will give you a
complete and accurate 360· radar picture of other vessels, buoys and
landfall surrounding your vessel.

The 1/8 NM range scale together with the Offset mode makes navi­
gating tight channels, rivers, or waterways at night a pleasure instead of
a problem.

The Zoom mode gives you a fast 2 times enlargement of the radar
presentation in the zone you have designated. A new "Timed TX" mode
lets the radar automatically turn its transmitter "on" and "off' for scans
of the area around your vessel and saves battery power. Sl\~ the target
alarm zone to alert you of any radar contacts that have entered your
zone, including any that might have escaped your notice.

Dual Electronic Bearing Line's (EBL) and Variable Range Markers
(VRM) allow rapid high accuracy target bearing and range measure­
ments. When connected to a Loran-C Navigator with proper output data
format for full function operation, the radar can display your destination
waypoint on the screen at its bearing and range from your vessel. The
Waypoint feature provides steering reference information to the destina­
tion, and can be used to help locate specific buoys or waypoint land­
marks.

With all of these electronic features and the thoughtful compact and
efficient design of this radar, it soon becomes apparent that human en­
gineering and operational simplicity have been foremost considerations in
the RIOX/RllX product design.

1 - 1
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Rl0X SCCANER UNIT

The compact design of the display units is made possible by the lise
of custom LSI components (Large Scale Integrated circuit). This type of
"chip" contains, in one package, the equivalent of up to 20 integrated
circuits. Thus compact size, power efficiency, and full features at ;10 eco­
nomical price are all standard with the X series radar systems.

1 - 3

Interunit Cable

The Antenna and display units are interconnected with a single rnul­
ticonductor cable using 14 wires. The cable is wrapped with braided
shield material for noise protection. A ground terminal is available at the
display rear panel for connection to the ship's RF ground system.

1.2.2 Cable Requirements

The two basic cables in the X series radar systems are the Interunit
cable cable assembly and the Power cable assembly. Other cables for
interface to optional external equipment are discussed in the installation
section of this manual. A brief description of the interunit cable follows:

1.2.3 Scanner Unit RI0X

The antenna and transceiver are combined within the 18 inch
radorne, which is made of AES plastic and has a single-flange mounting.

RIIX A two-piece system con­
sisting of the same compact
7" monochrome raster scan
display unit as above, with
the same 1.5 kW X-band
transceiver housed in a
pedestal unit and driving a
2.5' open array.

IDnvffiJJmD

The X Series Model configura­
tions are:
R lOX A two-piece system con­

sisting of a compact 7"
monochrome raster scan
display unit and a I. 5 kW X­
band transceiver housed in
an 18" radome housing.

2.5 FT

We trust that you will enjoy many years of excellent performance,
rehabilit y. and smooth sailing with your new X scries radar system.

1 - 2

1.2 SYSTEM DESCRIPTION

1.2.1 Display Units

The 16 nm RlUX and 24 nm Rl l X display units use a 7" green
monochrome monitor enclosed in a compact, rugged, and weather­
resistant cabinet.

The front panel contains all of the operating controls for the radar
system organized in a combination of rotary controls for precise setting
of the Gain, Tuning, Sea-clutter, and Rain-clutter adjustments for clear
and detailed radar presentations. Two groups of silicone rubber covered
keys assure fast and accurate selections of ancillary operating functions.
These keys are logically arranged for the operators convenience and well
backlit for nighttime use with bold alphanumerics on-screen.

The display unit is designed to be tabletop mounted and can be
mounted on a bulkhead or overhead. An optional console mounting kit is
available to provide a professional look to custom installations into con­
soles or panels.

All system set-up adjustments are made at the display front panel,
negating any requirement to enter the display units during a standard
installation.



1.2.5 Basic System Components

,:!

M88390
M89962
M78843

1 ea.
1 ea.
1 ea.
1 ea.

1 ea.
1 ea.
1 ea.
1 ea.

A. R10X
The RlOX Radar System consists of the following items:

Item Raytheon Product Code
Display Unit (16 nm) 50003
Scanner Unit 50004
Cable Assembly (15 Meters) M89951
Sunshield MTV003534

B. R11X
The RllX Radar System consists of the following items:

Item Raytheon Product Code
Display Unit (24 nm) 50006
Scanner Unit 50007
Cable Assembly (15 Meters) M89984
Sunshield MTV003534

1 - 5

C. Options
Other Optional Items

Universal Mast Mount (RlOX)

Magnifier Lens
Console Mounting Kit

1 - 4
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The radome cover is secured to the scanner pan base by four clamping
bolts and is provided with a heavy-duty rubber gasket to seal the unit
from the weather,

Inside, the radorne features a printed-circuit card array. This tech­
nically innovative antenna provides a narrow 6° beamwidth for excellent
short range resolution and high gain in a very compact antenna package.

The internal Xvband transmitter operates at a 1.5 kW peak power,
with a low noise micro-integrated circuit frontend at the receiver.

The construction of the antenna unit is rnodulized. So repairs,
should they be required, can be made quickly and cost-effectively.

The Scanner Unit for the R11X system houses the 1.5 kW transmit­
ter, a linear receiver with a low-noise micro frontend, the array drive
motor and control circuitry.

The Xvband transmitter, which is common in all of these systems,
operates with two different pulse lengths and two different PRF's. The
magnetron type is a RMC-1. rated at 1.5 kW, driven by the solid state
modulator unit.

The open array contains a 2.5 foot PCB array producing 3.3° hori­
zontal and 25° vertical beam widths for high resolution, super sensitive
target pick up and display. The array is turned by a speed-regulated
motor at 24 RPM.

The receiver section consists of a passive diode limiter, low noise
MIC frontend (NlT 1946), coupled to a 60 MHz dual bandwidth IF ampli­
fier. The bandwidth of the receiver switches between lO and 3 MHz at
designated pulse width changeovers keyed to the range scale in use to
provide optimum sensitivity.

A power supply PCB assembly provides the operating supply volt­
ages for the trnnsmittcr/rcceiver and for the motor control circuitry.

1.2.4 Scanner Unit RIlX
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1.3 SPECIFICATIONS I 5) Sidelobes: Better than - 21 dB

\.3.1 General
6) . Rotation: Approx. 24 I~I'M

1) Maximum range: Hi nautical miles (RlOX).
7) Drive motor input voltage: +12 VDe

24 nautical miles (RIIX).
8) Transmitter frequency: 9445±30 MHz

2) Minimum range: Better than 35 m on 0.25 n.m.
9) Peak power output: 1.5 kW

Range Scales: Range ring Number of
lU) Transmitter tube: Magnetron (RMC-lJ

]) Range interval rings Il) Pulse length/Pulse 0.OS/Ls/2250 Hz (0.125.0.25.0.5.

0.125 nrn 0.0625 nm 2 repetition frequency: 0.75. 1.5 nrn)

0.25 mn 0.125 nm 2 0.5 /Ls1750 Hz 13. 6. 12. 16 nm)

0.5 nm 0.25 nm 2 12) Modulator: Solids tate modulator driving magnetron

0.75 nm 0.25 nm 3 13) Duplexer: T-junction with diode limiter

1.5 nm 0.25 nm 6 14) Mixer: MIC Low-Noise

3 nm 0.5 nm 6 15) IF amplifier: Center frequency 60 MHz

6 nm 1 nm 6 Bandwidth 10/3 MHz

12 nm 2 nm 6 16) Overall noise figure: Less than 6 dB

IRlOX) 16 nm 4 nm 4

mlIX) 24 nm 4 nm 6 ;.... 1.3.3 Scanner Unit RllX

4) Range discrimination: Bet ter than 30 rn.
1) Dimensions: 323 (H) x swing circle 7S0 mrn

5) Range ring accuracy: Better than ± I. 5% of maximum range of III 2) Weight Approx. 10 kg

the scale in use. or 22 rn, whichever is 3) Polarization: Horizontal

the greater. 4) Beam width: Horizontal 3.3° nominal

6) Bearing accuracy: Better than ± 1 degree. Vertical 25° nominal

7) Cathode-ray tube: 7 in. tube. 5) . Side lobe level: -23 dB or less

Effective diameter 104 mm 6) Rotation: Approx. 24 rpm

8) Environment;]1 conditions: 7) Wind velocity: 35 mls (70 knots). relative

Scanner Units: Temperature -15°C to +50°C 8) Transmitter frequency: 9445±30 MHz

(under nominal input voltage) 9) Peak power: 1.5kW

Humidity Up to 95% at 35°C 10) Transmitter tube: Magnetron (RMC-1) 'I. .. ,..

Display Units: Temperature - 100 e to + 500e 11) Pulse length/RPF: 0.08 /Ls/2250 Hz (0. 125. 0.25. 0.5.

Humidity Up to 95% at 35°C 0.75, 1.5 nrn)

9) Input power requirements: 11-42V de 0.7 /Ls/750 Hz (3, 6, 12. 24 nm)

10) Power Consumption: 45 W (RIOX): 50 W (R11X) 12) Modulator: Solid state modulator
13) Duplexer: T-junction with diode limiter

1.3.2 Scanner Unit Rl0X

I:
14) Mixer MIC Low-Noise

1) Dimensions: Diameter of radorne 450 rnm 15) IF Amplifier: Center frequency 60 MHz

Height 227 rnm Bandwidth 10 MHz/3 MHz

2) Weight Approx. 5.5 kg (12.1 Ibs) 16) Overall noise figure: Less than 6 dB

3) Polarization: Horizontal

4) Beam width: Horizontal 6° nominal

Vertical 25° nominal
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1.3.4 Display Unit

I) Dimensions:

2) Mounting:
:n Weight:
<1) Cathode-ray tube:
5) Video
Ii) Range scales:

7) Range rings:

8) Display Resolution:
9) Bearing synchronizing

system:
to) Tuning:
II) Bearing scale:
12) Ship's heading marker:

13) VRM:

14) In/Out connections:
A. Inter-unit
B. Power DC input
C. Loran C
D. Magnetic sensor
E. External alarm

output
15) Interface:

16) EBL:

17) EBL Resolution:
18) Alarm:
19) Off Center

20) ZOOI11

Width 268 mm
Depth 335 mm
Height 228.5 mm
Table. overhead or bulkhead mounting
Approx. 5 kg (Approx. 11 Ibs)
E2871B39-SDHT (Green) 7" Monitor
8 levels quantitized
0.125. 0.25, 0.5, 0.75, 1.5, 3, 6, 12, 16
nautical miles (R1OX)
0.125,0.25,0.5,0.75,1.5,3,6.12,24
nautical miles (RIlX)
0.0625, 0.125, 0.25, 0.25, 0.25, 0.5, 1,

2, 4 nautical miles
610x496 lines

Motor Encoder
Manual
360 0 scale graduated at intervals of 5°

Electrical
Digital readout on CRT in the range of
0.00 to 24.0 nrn, 3 digit Digital-On­
Screen-Display
Type
16-pin Connector
3-pin Connector
BNC Connector, isolated
BNC Connector

2-pin Connector (mini-phone)
NMEAOI82/JRC
NMEAOI83: Must include GLL, GTD,
VTG, BWC or RMA and RMB
sentences
Digital readout on CRT in the bearing of
0° to 360°, 3 digit Digital-On-Screen­
Display
1°
Audible alarm and zone mark on PPI
Up to 66% radius (except max. range

scale)
0.25 nm to max. range

1 - 8

21) Timed TX

22) Features

23) Controls

-

Rotation Period Select 10, 20 or 30
Scans
Repetition Period Select 3, 5, 10 or
15 Minutes
Two (2) VRM's, Two (2) EBL's. In­
terference Rejection, Target Expan­
sion, Target Alarms, LAT /LONG or TD
Readouts Waypoint Mode, Off Center,
Zoom, Timed Transmit, Ship's Heading
Line with Momentary Off Key
Standby Key, ST-BY/OFF
Transmit Key, X-MIT/OFF
Range UP Key, 6.
Range DOWN Key, \J
Variable Range Marker (VRM) Select or
ON/OFF Key, VRM
VRM Increase Key,
VRM Decrease Key,
Electric Bearing Line (EBL) Select or
ON/OFF Key, EBL
Direction arrows on EBL keys, CCW
and CWo
Off Center Key, OFF CENT
Zoom Key, ZOOM
Numerical Bearing Display Select Key,
MODE
LLlTD Select Key, LLlTD
Waypoint Key, WPT ... , "
Alarm Key, ALM
Target Expansion Key, EXP
Interference Rejection Key, IR
Ship's Heading Marker OFF Key, SHM
Range Rings OFF Key, RR
Timed Transmit Key, TIME
CRT Brilliance/Panel Illumination Key,
DlM/BRIL
Tuning Control, TUNE
Anti-Rain Clutter Control, RAIN CL
Anti-Sea Clutter Control, SEA CL
Gain Control, GAIN

1 - 9
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Cable Information

The standard interunit cable is 15 m (49 feet) as supplied with the
radar. If additional cable is required to complete the installation specific
lengths of pre-made cable assemblies are available.

Cable assemblies are available from Raytheon as follows:

Length Product Code
Standard IS 111 M899S1 (RIOX)

15 m M89984 (RIIX)
Option 20111 M89961 (RIOX)

20 m M89985 (RllX)

,!

Although your X series radar is designed to the highest levels of
quality and performance, it can only attain those standards with a proper
installation.

This section provides the user with practical guidelines to assist in
the planning and installation of the RI0X or RllX aboard your vessel.

2 - 1

If you are missing any items, please notify your dealer immediately.

TABLE2. 1 Equipment Supplied

SECTION 2

INSTALLATION

Do use care when unpacking the unit from the shipping carton to
prevent damage to the contents. It is also good practice to save the car­
'ton and the interior packing material until the unit has been satisfactorily
installed on the vessel. The original packing material should be used in
the unlikely event that it is necessary to return the unit to the factory.

2.1 UNPACKING AND INSPECTION

2.1.1 Equipment Supplied

Table 2.1 indicates a listing of items that are included with your new
radar system.

No. Description Type Q'ty .... Remark

1 Interunit Cable M89951 49 feet RIOX

1 Interunit Cable M89984 49 feet RllX..

2 Power Cable Ass'y CFQ·2646 1

3 Sunshield MTVOO3534 1

4 Instruction Manual 7ZPRD0277 1

5 Bridge Card 7ZPRD0285 1

6 Standard Spares (see table) 1

Standard Length Maximum Length
15 m 20 m

NMEA 0182, JRC Format, or NMEA
0183. (NMEA 0183 must include
"GLL", "GTO", "VTG", "BWC", or
"RMA" and "RMB" sentences for full
function. )

NMEA 0183 "HOM" or "HSC". Sen­
tences.

External Alarm- Contact Closure
Limits: 24 VOC maximum

100 rna maximum

Type of Cable
II -2695110045

Magnetic sensor

24) Inputs:
Loran-C

25) Outputs

Use
Scanner-Display

1.3.5
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2.2.1 Seleclinlthe location

Selecting an adequate location for the Scanner Unit requires careful
consideration. <Tn many small vessels, the unit can be installed on a mast
platform. on an arch or bridge structure, or on a mast. Since radar basi­
cally operates at line-of-sight. the unit should be mounted as high as
possible on the ship to ensure best performance at the maximum range.

The scanning beam should not be obstructed by surrounding large
objects. Try to locate the unit where large structures such as superstruc­
tures, searchlights. horns. or masts are not in the same horizontal plane.
otherwise. blind areas and false targets can appear on the radar screen.
Installation near the top of exhaust stacks must be avoided as damage
could result due to excessive heat and the corrosive effects of stack
gases.

....

OPTIONAL MAST MOUNT:

POLYESTER GLOSS WHITE FINISH
DIE CAST ALUMINUM CONSTRUCTION
STAINLESS HARDWARE
WEIGHT: 4.5Ibs.
FITS MASTS FROM 2'/0· OIA ANO UP

FIG. 2-2 UNIVERSAL MAST MOUNT "

For sailboat installations. Raytheon offers a universal mast mount
kit
(Product Code M88390). This optional mount fits masts with diameters
from 2 If. and larger. When using the mast mount kit appropriately
robust hardware should be used for the type and style of mast aboard the
vessel..

If there is any doubt concerning the proper type of hardware. con­
sult with your boat dealer or representative for recommendations.

Depending on the type of sailboat. a radar antenna Guard Ring
should be installed if the sails tend to contact the antenna platform. With­
out a proper guard ring serious damage could result to the mounting plat­
form and the radar antenna.

(X-Bond)

RIIX

~

2.5~T
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(X-Band'

RIOl(

Inl&' unit cabte .11 ~~""
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1.51l"'"

Name of
Type Quantity Description Part

Parts
Number

Fuse Glass tube 6.3A 2 F401 Display unit 5ZFADOO336
Fuse Glass tube 5A 2 F402 Display unit 5ZFADOOO45
Fuse Glass tube 3.15A 4 FlO!. F102 Display unit 5ZFADOO382
Lamp :\S90 140 :l PLl-3 Display unit 5WAAB00258

Sn"" DC ••w.,J
1'-24V DC

2.1.2 Plann;nl

The layout for installing the RI0X/RllX Radars should be planned
to give the best operation and service aboard your particular vessel. In
general. the Scanner Unit should be mounted as high as possible above
the waterline. The Display Unit should be installed in a convenient view­
ing position from the helm.

A 15 meter length of Vinyl-covered. shielded. 14 conductor cable is
furnished already wired with connectors for interconnecting the two main
units (Scanner and Display).

This length of cable should be sufficient to complete the cable run
required on most small vessels. The maximum length of cable from the
Scanner Unit to the Display Unit should not exceed 20 meters. (see page
1-10 for 20 m cable assemblies)

A General System diagram is shown below.

FIG. 2-1

- ...

I •
TABLE OF SPARE PARTS ~,' 2.2 INSTALLATION OF RADOME SCANNER

I



CAUTION:
When mounting the scanner unit, please observe a minimum thick­
ness of the metal mounting base. If the thickness of the mounting
base is too thin, the modulator PCB may damaged (Fig. 2-3). The
mounting base should be at least 0.25 inches thick metal.

4 PLACES
ZOmm DEEP

"

5/16-19UNC

APPROX. 5.5kg IIZ.llb.lWEIGHT

¢::::::l FORWARD

~ ¢' "'" '"''

192 I 179 I
¥

4>450'i''"t;lU

~N

I 200 I
260

Plain wISher

Mountino base(min. thickness 0.25 l"eN

Radome base

Lock washer

Staint,ss steel bott

S/16·1BUNC

PS.lModul.tor PCB

Chassis

FIG. 2·3

Thiekneu

1 inch Max

2.2.2 Mountilll the Scanner Unit

Usin~ the outline drawing of the Scanner base as a guide prepare
the mounting surface with the four mounting holes as required. Install
the Scanner and secure it to the mounting surface. The correct mounting
hardware is stainless steel hexhead bolts 5/16". 1 'I.' long with 18 UNe
thre ad. A nat and-lock washers should be used. The Scanner should be
parallel to the ship's waterline and oriented so the cable inlet is pointed

AFT.
When mounting the Scanner to a platform attached to a fly bridge,

or superstructure, avoid placing the Scanner Unit at eye level. Although
the radar transmits a 1.5 kW peak power the average power radiated is
less than 0.5 watts. Therefore, the hazard from RF radiation levels is
virtually nonexistent beyond 2 feet from the Scanner Unit.

However, due to the sensitivity of the human eye, it is recom­
men <led and prudent to install the Scanner in a plane above or below the

pass engers line-of-sight.

2 - 4 hi
l1li

FIG. 2-4 OUTLINE DRAWING OF SCANNER UNIT

2 - 5

0;.'



'".

Step 4. Connect the cable leads to ter­

minal board TBl and )101. Ground the

shield with the lug to cable clamp bolt
provided. Dress the wire harness with
cable clamps or tie-raps as necessary

for neatness.

Step 3. Add the rubber grommet and
insert the connecting cable, Secure

the watertight gland.

Step 2. Remove watertight gland
where the interconnect cable enters

the scanner.

Step 1. Loosen the " clamping bolts
securing the radome and remove

radome.

2 - 7
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FIG. 2-6 CONNECTING PROCEDURE FOR SCANNER UNIT
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Small wire

FIG. 2-5 TYPICAL WIRING AT Rl0X SCANNER
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connecting the Cable

A cable entrance is provided at the rear of the scanner unit.
rr the unit is mounted on a hollow mast, the cable may be run up

inside the mast and then be fed through the radar's cable entrance.

Connect the cable leeds onto terminal board TBIOI and connector
)IO! as shown in Fig 2.5.

Refer to the following steps to connect the cable to the scanner
unit. rr there is any doubt concerning the connection of the wiring to the
radar. a Qualified electronics technician should be contracted to ensure

proper wiring. Serious damage to sensitive circuitry could result from an
inpropcr installation.

-~Ef

SCANNER UNIT

2.2.3

I"-
. .,.

'-',
JIll,.



gases.

2 - 9

Mounting the Open Array Scanner Unit

Using the appropriate mounting dimension of Fig. 2-7 as a guide
prepare a mounting platform surface on which to mount the radar pedes­
tal unit. Assure that the platform has sufficient strength to support the
scanners' weight under the most adverse conditions the vessel is likely to
encounter. Also ensure that the platform is parallel with the v~ssel's wa­
ter line to maintain the proper plane of radiation for the radar antenna.

Install the scanner unit onto the mounting platform with the cable
entry and safety switch facing "AFT". Secure the scanner with the Prop­
er Stainless Steel hardware to the platform.

If mounting directly to a deck top does not give sufficient height or
clearance, a radar mast or pedestal may be used to elevate the unit. Re­

fer to Fig. 2-8.

Selecting the Location
Selecting an adequate location for the Scanner Unit requires careful

consideration. On many small vessels, the unit can be installed onto a
mast platform on an arch or bridge structure or onto a mast. Since radar
basically operates at line-of-sight, the unit should be mounted as high as
possible on the ship to ensure best performance at the maximum range.

The scanning beam should not be obstructed by surrounding large
objects. Try to locate the unit where large structures such as superstruc­
tures, searchlights, horns, or masts are not in the same horizontal plane.
Otherwise, blind areas and false targets can appear on the radar screen.
Installation near the top of exhaust stacks must be avoided as damage
could result due to excessive heat and the corrosive effects of stack

2.32

2.3.1

2.3 INSTALLATION OF OPEN ARRAY SCANNER UNIT

I

I

SCANNER UNIT

TYPE:
CHASSIS MOUNT

G259064~1

5jCAA00222

RECEPTACLE

•
~

r.~
iiI/!J

TYPE:
MATING INLINE

G259063-1
5jCAM0421

IN LINE JACK

~

G259062-1

G25906J-l

G259064·1

G259062-1
5jCt\t\OlJ2G5

RADAR CABLE CONNECTORS

DISPLAY UNIT

CABLE :ONNECTon

FIG_ 2-7 TYPICAL INSTALLA T10N FOR SAILBOAT SHOWING INUNE
CONNECTION AT MAST BASE

2 - 8

TYPE: SrANDARD

RAYTIlEIJN PIN:
jI{C PIN:

The connectors shown below are available from the Raytheon Parts
lJepartm tnt and may be useful when installation requirements call for
cable e xt.msions or special cable arrangements.

2.2.4 Interunit c311e connectors

•
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To prevent water leakage,
apply the seal material to the
MIO x 50 bolts. and secure
the lower pedestal. The
bolts must be inserted from
inside the lower housing so
that the bolts do" not touch
the transmitter receiver
unit.

Step 1. Loosen the 4 clamping bolts
and open the upper pedestal
approximately 9Uo.

SCREWS (2)

2 - 11
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Step 4. Reassemble the upper pedes­
talon the lower pedestal.

Step 2. Remove 2 screws and remove
the upper pedestal.

CLAMPING BOLT

~2Jg
~WASHER. PLAIN

1\""---::~~R. SPRING

~NUT

Step 3.

WASHER.PLAIN~BOLT

fir~""'.""~'
r·---·!

2.3.3 Cabling the Scanner Unit
The cable inlet of the scanner unit is located at the rear of the

J .' pedestal base assembly.

--~

'" '=' ./(r I ,)

111
111
'-'

o
"<t

2 - 10

SCANNERWEIGHT:
221bs (APPROXIMATelY'

FIG. 2-7 MOUNTING DIMENSIONS

FIG. 2-8 TYPICAL MOUNTING LOCATIONS

Note: ARRA}' SWING CIRCLE IS.11"

PLEASE ASSURE ADEQUATE
CLEARANCE

FORECASTLE

~
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FIG. 2-9 TYPICAL WIRING AT RIIX SCANNER
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6. Connect the connectors
PI02, PlO3 and PlO8.

Step 5. Remove the 2 screws and re­
move the plate and the rubber
gaskets. Remove 3 screws
and remove 3 clamps.
Insert the cable into the
pedestal. Add the rubber gas­
kets, and wind one turn
around the rubber gaskets
with vinyl tape, and secure
the plate. Turn back outer
braid and attach to the screw
holding the metal cable clamp
with a terminal lug.

Step

2 - 12
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Dimensions are shown in inches (millimeters)

~

4, Remove the yoke knobs and

mounting bracket from the
radar.

5. Slide the TRIM~ING over the
radar as shown in the diagram.
Use 6 mm screws (provided)
to attach frame at yoke screw
mounting holes.

6. Attach power, antenna cables,
option cables and ground to
the radar and insert the radar
into the cutout. Secure the
console frame using the eight
#3 screws provided onto the
panel.

2 - 15

CONSOLE MOUNTING THE DISPLA Y UNIT

1. Locate a clear flat area at least
12" (H) x 12" (W) x IS" (deep),

Make sure the area behind the
cutout is clear of wires or
other obstructions before pro­

ceeding.
2. Use flat TRIMRING to trace

cutout hole. Drill a pilot hole
inside the cutout area. Using a
proper saw, cut along the in­
side of the cutout line.

3. Still using flat TRIMRING
mark 8 holes for the frame
mounting screws. Using a

3/16" bit, drill clearance holes
at the 8 locations around the

cutout area.

Mounting instruction For
the Rl0X/R11X console
mount kit M78843,

PARTS LIST
1. TRIMRING MTB t B6263 1pc
2, SCREW BRTG013B7 2pcs
J. TAPPING SCREW 4 mm 8pcs

(
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2.4 INSTALLATION OF DISPLAY UNIT

OUTLINE DIMENSIONS
2 - 14

2.4.1 Selecting the location

Ideally, the Display Unit should be located in the wheelhouse so the
radar screen can be viewed when looking forward from the wheel. The
Display Unit can be mounted on top of the chart table hung from the
overhead. or installed against a bulkhead. If the display is mounted in an

exposed over such as a flying bridge it must be protected from direct salt
spray.

To minimize interference the location chosen should be at least 1
meter (3 fect) away from the ship's compass and the Loran C receiver.

2.4.2 Mounting the Display Unit

Using the dimensions from the outline drawing for the Display Unit

shown below as a guide. install the Display Unit to the desired mounting

surface. Note that the yoke of the Display Unit can be attached above or
below the unit.



2.4.3 DC Power Connection

A 2 m (6 It.) power cable assembly is furnished for connecting the
DC power to the radar. Longer cable runs may require larger wire sizes

to minimize any voltage drop in the cable.
If the distance between the ship's main DC power source and the

radar equipment is greater than 10 feet it may be necessary to move the
source of the ship's power closer to the radar. In order to properly deter­
mine the supply cable wiring size to use, a graph is supplied in TABLE
2-1 for recommending an appropriate cable diameter. Begin by estimating
the length of cable you will require bet ween the ship's main power source
and the radar. Select the wire size indicated by the distance and input

voltage.

"vo"'~1~"U'

vor r ece <,<,

~~ "'WG WIRE SIZ£

.", <,
... \." ",," .. "

\ , , I

I'OWEH L.\IILE LP,(;TII

TABLE 2-1 POWER CABLE SIZE VERSUS LENGTH

Table 2-1 is a recommended guide for selecting power cable wire
sizes based on the length of the cable to the ships' power connection

point.
The Connection should be made ata power distribution panel, isola-

tion switch, or to the battery. Check that all connections are clean and
bright. The white wire must be connected to ( +) positive battery termin­
al and the black wire to (-) negative battery terminal. The shielded wire

should be connected to the ships RF ground.
Should the power connections be accidently reversed, protective

fuse F1 (6.3A), located on the rear panel, will blow. Make sure that the
input power leads are connected for correct polarity with a YOM. Re­

place the fuse.

Note: If sh;,..~ ;11,.,,1 power is 24 or.12 V de, F I should be changed 10a 3 amp fuse,

GROUNDING THE RADAR SYSTEM
It is important for proper operation that an effective RF ground be

connected to the radar system. You may elect to ground the radar by
connection of the power cable assembly shield to the RF ground system

2 - 16

on your vessel or by connecting a 10 or 12 gauge wire to the ground on
the rear of the display to be connected to the nearest ground point of the
ship's RF ground system.

2.4.4 Connection to Loran C Receivers

The RIOX/RllX display can show your latitude and longitude posi­
tion (L/L) or time differences (TD's) when connected to a Loran C with
the proper data output format.

The display is programmed to accept data from the loran in the
N.M.E.A. 0182, N.M.E.A. 0183 formats, or JRC Formats.

The N.M. E.A. 0182 format will only provide a Lat/Long display for
the radar. The N.M.E.A. 0183 data standard will, in most cases, provide
Lat/Long, TD, Course and Speed data for the radar display.

To display the selected waypoint, the N.M.E.A. format must con­
tain the "BWC" sentence. All of these data are contained in sentences
"RMA" and "RMB".

Consult your Loran C manual for directions in obtaining the
appropriate data output from the loran for your radar.

The loran connection to the Display Unit is made with a common
BNC connector. RG 58 A/U Coax cable (50n> of any length may be used
to complete the interconnection to the Loran C. Two wire, shielded cable
may be used in place of the RG 58 Coax if necessary.

2 - 17
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6. Install the connector shell into the cable and thread the fastener
. tightly into the connector shell.

Note: The shield of the coax should be /ighUy bonded be/ween the clam" and

shell body.
7. The connection should be checked with a multimeter for possible

short circuits and continuit y, as a final test.

2.4.5 Installation of the Magnetic Flux Sensor

The sensor should be placed in a location on the vessel where
magnetic interference is least and where it will remain undisturbed. The
optimum compass location is as close as possible to the vessel's center of
pitch and roll. On steel vessels, the sensor may need to be mounted
above the deck enclosure on a mast and should be between one meter
and three meters from the main structure to avoid magnetic disturb-

ances. "'
1. Locate a suitable installation area, free from magnetic in·te'rference.
2. Fix the sensor to a vertical bulkhead using brass or stainless steel

screws.
3. Adjust case of the sensor so the pointer on the top leading edge is in

fore and aft direction. Tighten main bracket bolt to lock sensor in
place. To re-align through 90 or 180 degrees, remove sensor lid (4

screws), release printed circuit board (PCB) by removal of four
pillars and~ rotate PCB assembly until it is fore and aft. Replace

pillars and lid with arrow facing forward.
4. The transit screw is located at the base of the sensor. This locks the

gimbal during shipment for protection. Ensure transit screw (white
nylon screw at center of base) is withdrawn five full turns to allow full
mechanical movement of coil assembly. If unit is exposed to the
weather remove screw, shorten by 10 mm (3/8"), replace and tight­

en.

FIG.2-13 DIAGRAM OF BNC CONNECTOR ASSEMBLY
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DISPLAY UNIT

WHITE

BLACK

I DISPLAY UNIT

RG5S:u50Q {Dala output $ CoaxIal Cable
IBNC type) .-------1l1.fl: q . J403
connector ~ JI lBNf CONNECTOR)

lORAN C -- I - RADAR

GPS

FIG. 2-12 SAMPLE NAVIGATOR CONNECTIONS

2.4.4.1 The BNCConnector Assembly Procedures

The following procedure will be helpful to illustrate how the BNC
connector should be installed:
1. Strip and remove the coax outer vinyl cover for about 3/8" (9.6 mm)
2. Slide the BNC connector fastener CD onto the coax. Add the washer

0).
3. Insert the rubber gasket 0 and clamp CD (as shown).
4. Peel back the shield of coax and pull back over the clamp. Trim the

excess shield material so that the shield is only covering the clamp.
5. With a knife or other suitable tool, remove 1/8" (3 mm) of dielectric

material @. Neatly dress and tin with solder the center conductor of
the cable. (Avoid using excessive solder.) Now solder the terminal ®
onto the tinned conductor. Again, avoid using any excessive solder.

2 - 18
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Note: Only fluxgate sensors tohich have NMEA0183 outpu! will work with

RIOXIRIIX radars. See your dealer if there is any question of sensor
compatibility.

5. Install a terminal strip or junction box (not supplied by Raytheon) in
any convenient place to allow system connection.

6. Even though the sensor is internally fused. it is advisable to connect
the system through a fused supply. It may be wired either from an
existing switch panel or separately. Always connect via the junction
box. As the current drain is low, the compass can be left on with very
little battery drain. Wiring details are provided in Fig. 2-14.

GENERAL MAGNETIC FLUX SENSOR WIRING

J40"
M.gnetl1: S.nsa,

'"PU-
TO SNe TO BNC
SHIELD CENTER

~ .'

"

ov

DATA

BLACK DATA RETURN

o
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'USE
U-2CV

BlUE DATA Tx

FIG. 2-14

'-~ ..

1 meter
1 meter
3 meters
1 meter
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Minimum Mounting Distances
Radios. RDF. Depth Recorders, etc.
Power cables carrying more than n.5 amp
Radar magnetrons
Ship's Engines
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ALTERNATE MAGNETIC SENSOR OUTLINE DIAGRAM
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External Alarm

The radar can operate an external alarm device through the connec­
tor on the rear panel designated for this purpose. Devices connected to
this output are limited to an operating voltage less than 24 VDC and a
maximum current of less than 100 rnA.

The external alarm
drive circuit is shown for
reference.

A miniature phone plug is required for inter-connecting to the exter­

nal alarm connector.

2.4.6

TRANSIT SCREW REMOVE BEFORE

INSTAllATION

1 1
lmo 19~0

o

PLASTIC HOUSING

IJ'

7

o

t;j'0'~

FIG.2-15 TYPICAL MAGNETIC FLUX SENSORS OUTLINE
DIAGRAMS
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The instructions for calibrating the magnetic sensor unit will be in­
cluded with the magnetic sensor option.

AllOY HOUSING
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C
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MOUNT WITH ARROW POINTING FORWARD



2.5 INITIAL OPERATION AND CHECKOUT

2.5.1 Inspection After the Installation

After completing the installation and prior to energizing the equip­
ment. it's a good idea to recheck that all the steps of the installation have
been completed in accordance with the instructions.

In particular, inspect to insure that the cables were not accidently
crimped or damaged and that the ships input voltage is connected cor­
rectly; that the mounting bolts of the scanner unit are tight; the cable
gland is tightly sealed at the Scanner Unit, that the antenna connections
are correct, and the cable shield is connected properly to RF ground.

2.5.2 Operational Checkout

Activate the power circuits to the radar and switch the radar into
standby (STBY). After approximately 90 seconds "READY" will be dis­
played on the ewl'. During warm up the time will count down to zero.

If you are unfamiliar with the operating controls of this radar. please
take a few moments to familiarize yourself by reviewing the instructions
in Chapter .1 Operation.

Press the X-MIT switch to "ON" and observe the presence of radar
targets on the screen. Check the operation of the range selection keys
for each range scale. Observe that the sweep is the correct length and
has the proper number of range rings. Observe that the range markers
are focused properly.

Operate the Ir;Bi:c-R""I""L--ct"'D:-;-U"vlC'l1 key. Check for multiple picture intensity
level operation.

After approximately 10 minutes of operation, check the TUNE con­
trol for maximum target returns occuring at the center of the TUNE level
range.

If readjustment of the Display Unit is required follow the ins true­
tions for alignment in section 5 (pages I to 5) adjustment and faultfinding.

2.5.3 Post Installation Set up Adjustments

Following the operational check. two alignments A) and B) are nor­
mally required for proper operation.
They are: A) Relative Bearing Alignment

B) Display timing (0 nm adjustment)
Other adjustments are:

C) Tuning preset
D) STC (Sea-Clutter preset)
E) Buzzer Volume Adjustment

2 - 24
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Access to these adjustments can be made by pressing in lightly on
the Logo overlay panel on the display front panel and sliding the panel
downward. Remove the rubber protector seal to expose the adjustment
controls by grasping the end tab and gently pull the seal from the cutout.

The set-up adjustments will appear as shown on the diagram below.

ZERO(Zero nm Adj.)
BUZ (Buzzer Volume Adj.)

POST INSTALLA TION SET UP ADJUSTMENTS

A) Relative Bearing Alignment IBR.C 1.1 BR.F I
This alignment should be carried out when the installation is complete
to ensure that targets on your display appear at their proper bearing

with respect to the ship's heading.

Proceed as follows:
CD Identify a suitable target (e. g.. ship or buoy. etc.) preferably be-

tween 1.5 and 3 nm in range on the screen.
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B) Display Timing (0 nrn Adjustment) IZERO I
This is a radar timing adjustment. It is necessary to ensure targets
are at their proper range on the display unit. Incorrect timing is
mostly noticed on the 118 nrn.
eD Set the range at 0.125 nrn.

@ Locate a straight dock, seawall or bridge approximately 0.03-0.1
nm away on the display. Observe whether the radar target is
straight on the display. H not, adjustment is indicated.

@ Adjust IZERO I (RV3) so that the object appears to be straight on
the display.

D) STC Preset ISTC I
CD Set Range to 12 nm.
® Set the Gain Control fully clockwise.
® Turn the Sea-Clutter control fully clockwise and adjust STC

(RV6) so that no background noise appears in the range of 0 to 4
nm. In some conditions the STC action range may be extended
even further to compensate for severe sea states.

E) Buzzer Volume Adjustment
At the time of shipment, the Buzzer Volume has been adjusted to the
maximum position. When it is necessary to lower the"vo!ume, adjust
IBUZ I (RV4).
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The remaining adjustments affect operating conditions that are nor­
mally set at the factory and typically will not require any further adjust­
ments. However, these settings should be checked at installation so that
optimum operation will be realized.

C) Tuning Preset ITN.C I
Normal tuning of the radar should be indicated on the Radar Display
by seeing maximum target returns with the "TUNE" control at its
mid scale position.
After about 10 minutes of operation:
CD Set radar to 6 nm range scale.
® Set GAIN for normal operation level.
® Set SEA CLUTTER, RAIN CLUTTER, IR to "OFF".
o Set TUNE control of the front panel, so that tune control indica­

tor is centered in its range. Adjust RV5 (Coarse Tune) very care-
fully for maximum target on the CRT Display. .

F) AVR Voltage Adjustment
AVR Output Voltage adjustment RVI is on the PC501 the power
supply PCB.
Adjust RVI so that the voltage between TPI (positive) and Ground
(negative) will be +S.OV.

G) Interlace Synchronization Adjustment
This adjustment synchronizes the scanning line positions so that they
are adjacent to each other. The ideal interlace adjustment occurs
when there are no visible lines appearing in the video pattern.

Norm.'Pulling - Display timing hue
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FIG. 2-16 0 NM ADJUSTMENT

(2) Use an accurate visual means to establish the relative bearing of
the target (ie., pelorus or lining up bow on target heading).

(3:) Put the first ESL marker on the target.
(4) Set BR.F (RV2) at its mid position.

([l Press the [ EX!' I key until the buzzer sounds and the display on
the screen reads BEARING ADJUST.

® By turning the coarse bearing adjustment BR. C (RVl), the first
EBL marker is rotated. Adjust RVI until the EBL is on the bear­
ing to the target ± 10 degrees, and the beeper sounds con­
tinuously.

(j) Set the fine adjust BR. F (RV2) for the correct bearing to within
±l degree.

® Press the IEXp Ikey continuously until the words BEARING AD­
JUST disappear from the screen to restore the normal display
mode.

Pushing _ OisDlay timing eartv
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H) Comparator level adjustment

cD Set the Gain and STC controls on the front panel full counter-
clockwise.

@ Set the range scale to maximum. (16/24)
o Set EXP to ON and IR to OFF.

@) Adjust RV2 on the Receive Buffer PCB (CQA-1l6) so that the
noise on the screen just disappears.

® Press EXP switch to OFF.
® Press IR switch to ON.

(j) Turn the Gain control on the front panel fully clockwise.
® Adjust RVI on the Receive Buffer PCB (CQA-1l6) so that the

receiver white noise becomes slightly visible.

3.1 OPERATING CONTROLS

OPERATION

':!

3 - 1

Generally the operation of the RlOX/RllX is easy and straight for­
ward. However, the navigator who is most familiar with the panel layout
and understands the functions of the various controls will be able to
obtain the best performance from his equipment.

o RANGE SCALE UP AND DOWN KEYS
By pressing the UP rn or DOWN [!] key, the desired range scale
can be selected.

SECTION 3

3.1.1 Layoutof the Controls

The layout of controls is shown in Figure 3-1.

3.12 Functions of the Controls

CD POWER IST -BY/OFF I, 1X-MIT/OFF 1KEYS
In the "OFF" state no power is applied to the radar system. Upon
pressing the IST·BY/OFF I key, power is applied to the scanner and
display units. A countdown timer on the radar display shows the time
remaining in the warm up period. During the warm-up period the
antenna does not rotate.
After the warm up period (approximately 90 seconds), three beeps
will sound and "ST-BY" will be displayed on the screen along with the
bearing circle and graphics. The radar is now "ready" .and available
for operation.
Press the r:1X':':--=-M-;-:I=T""/O""'F'"'F;:"11 key (with the word ST-BY displayed), puts
the radar into the "transmit" mode. The antenna will begin rotation,
and targets will be displayed on the screen.
By pressing the IST-BY/OFF Ikey again, the radar will return to the
"stand-by" condition with the transmitter off and "ST-BY" again
appears on the screen.
By pressing the Ir.:S""T;:--:::-BY;-:/~O::-;F""F~1 and the IX-MITIOFF I keys simul­
taneously, the radar will be turned off and all alpha-numeric informa­
tion on-screen will extinguish.

f)
Proper Adjustment.

,
Poor Interlace Sync.

Adjust RV7 on the ADJUSTMENT PCB for proper blending while
looking at the video pattern,

r
~



TABLE 3-1 RELATiON OF RANGE, RINGS AND PULSE LENGTH
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When the radar is turned on, the range displayed will be on the same
range scale that was previously in use when the radar was turned orr.

o During range changes the UP rnand DOWNrn keys change not
only the range scale, but simultaneously change the number and in­
terval of the fixed range rings, the pulse repetition frequency, the
transmitter pulse length, and the bandwidth of the IF amplifier. Table

3-1 shows this relationship.

@ GAIN CONTROL
The variable gain control adjusts the gain of the receiver by increas-
ing or decreasing the strength of the incoming video and noise. The
gain control level is usually set for the best target presentation on the
range scale selected with a slight noise speckle in the background.
The gain control level may be reduced slightly on the short ranges for
improved clarity, and increased as necessary on the long ranges for
more sensitivity. You should use caution when setting the gain level.
If the gain is reduced too much, small or weak targets may be mis-

® TUNE CONTROL t
The tune control is a variable control used to tune the receiver in the
antenna unit for maximum targets on the display. If there are no
targets available, this control can be used to tune for maximum sea
clutter. The on-screen indicator will show the tuning peak condition
by displaying a maximum of bars. The tuning adjustme~of the radar
should be normally perf~rmed on the longer range scales from 3 to 24
nm but should always be re-checked for peak indication on the range

scale you are using.

Range
Range Ring Number

Pulse Repetition TransmittinK Bandwidth 01

Interval
frequency Pulse Length If Amplifier

(nm) (nm)
of Rings (liz) (ps) (Mild

RIOX RIIX

0.125 0.0625 2 2250 0.08 0.08 10

0.25 0.125 2 2250 0.08 0.08 10

0.5 0.25 2 2250 0.08 0.08 10

0.75 0.25 3 2250 0.08 0.08 10

1.5 0.25 6 2250 0.08 0.08 10

3 0.5 6 750 0.5 0.7 3

6 1 6 750 0.5 0.7 3

12 2 6 750 0.5 0.7 3

16 (RIOX) 4 4 750 0.5 - 3

24 (RIlX) 4 6 750 - 0.7 3

••--
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sed, and if the gain is set too high, the CRT may be saturated with
noise, making target observation difficult.

(~ SEA CLU1TER CONTROL
The variable sea clutter control, also known as (STC), is used on the
short ranges to suppress the effects of sea clutter close to own ship
by reducing the nearby gain. The sea clutter should be set to the
point where nearby clutter is reduced to small noise dots and small
target echoes can still be distinguished. If the STC level is set too
high, some small, weak targets may be missed.
The Gain and STC should be checked for optimum settings whenever
new range scales are selected to assure the best performance in all
conditions.

(6) Ri\lN CLUTTER CONTROL
The variable rain clutter control, also known as (FTC), is used to
reduce large undesirable echoes from clutter such as rain or snow
which may obscure smaller echoes in their vicinity. The rain clutter
control is normally adjusted to reduce such echoes so that only the
leading edges of the larger echoes are displayed, while the smaller
echoes are only slightly effected. If the rain clutter is advanced too
far. some small, weak targets may be suppressed by the controls
effect.

CD VARIABLE RANGE MARKER (VRM) CONTROLS
The display unit has 2 VRM's which are used individually to obtain
accurate range measurements to targets or land masses. When the
IVRM I key is pressed for a short time, VRMI will be displayed as a
dashed ring on-screen and VRMI will be displayed in the upper right
corner of the display. VRMI is displayed as a "Dashed" ring. By
pressing the I Increase IIi]or "Decrease"~ key, the VRM range is
changed and the VRM distance will be displayed on the CRT, follow­
ing the VRMI characters, in nautical miles. If you wish to move the
VRM ring more quickly, press the IVRM Ikey while pressing the "in­
crease"~or "decrease"~key for faster speed of movement of the
VRMs on the screen.
If the [ VRM I key is depressed again for a short time, the VRM ring
will be turned off. The selection of which VRM will be controlled is
made by holding the IVRM I key depressed until the buzzer sounds.
The second VRM will become activated. VRM2 is displayed as a
"dotted" ring. The VRM being controlled is displayed with a
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highlighted block character "I" or "2" after "VRM" in the upper right
corner of the display.

@ ELECTRONIC BEARING LINE (EBL) CONTROLS
This display unit has 2 EBL's which are used to take accurate bearing
measurements to targets or points of land. If the IEBL Ikey is press­
ed for a short time, EBLI will be displayed as a "Dashed" line. The
EBLI bearing can be displayed in Relative, True, or Magnetic de­
grees depending on the mode selected with the mode key. By press­
ing the clockwise Bor counterclockwiseE] key, the EBL can be
rotated in the corresponding direction, and the bearing of the EBL
will be displayed in the window on the screen at the top left side
under the EBL characters. If you wish to move the EBL more quick­
ly, press the IEBL I key while still pressing the direction key. The
EBL will speed into "overdrive" mode.
The digits of the bearing display will be followed by a "T" when the
bearing is "True", an "M" when the bearing is "Magnetic", and, when
the bearing is "Relative", will have no letter displayed.
In order to obtain "True" or "Magnetic" bearings, the radar must be
connected to a Navaid (Loran C or GPS), or a Magnetic Flux Sensor.
If the IEBL I key is again depressed for a short time, the EBLI will
be turned "off', The selection of which EBL will be controlled is
made by holding the IEBL I key depressed until.the buzzer sounds,
The second EBL will be activated and displayed; EBL2 is displayed
as a "dotted" line. The EBL being controlled is displayed after the
characters "EBL" in the upper left corner of the display by a high­
lighted character mor rn. ..,.

® OFF CENTER KEY
The Off Center Mode lets you position the radar picture center at
another point on the display so you can have a greater view in the
direction of interest.
When the IOFF CENT Ikey is pressed, the position of own ship can
be set anywhere on the screen up to 66% of the radius. The Off
Center Origin is set using the VRMI and the EBLI. To use the Off
Center feature set the EBLI and VRMI intersection to the desired
location for the Off Center sweep origin. Press the Off Center key to
turn "on" the Off Center mode. The origin of the radar sweep will
now shift to the intersection point of the EBL! and VRMI. To turn
off Off Center and recenter the sweep, press the IOFF CENT Ikey
again,

3 - 5
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® MODE KEY [MODEl
When connected to a navigator such as a Loran-C or GPS, the X
series radars have three display modes available. They are "Rela­
tive", "True" and "Magnetic". The "Relative" mode allows the oper­
ator to determine bearing to objects displayed on the radar screen
relative to his own heading. These bearings are taken by utilizing the
EBL's (Electronic Bearing Lines). All of the bearing data acquired
in the relative mode is referenced to the "SHM" (Ship's Heading
Marker).
When planning to plot information from the radar display to a chart, it
will be helpful to have the bearing information readouts be in True or
Magnetic. This data may be obtained directly from the radar by
selecting the "True" or "Magnetic" mode. Press the IMODE Ikey to
make the selection of True, Magnetic or Relative by sequential press­
es of the key.
The "True" and "Magnetic" modes all depend on having a NAVAID
with proper data format connected to the radar system. In addition,
the vessel must be underway and generally on a constant heading for
several minutes. 50 that the COG (Course Over Ground) information
from the loran or GPS will be valid and usable for the radar display
modes. Pressing the IMODE I key places the radar in the "True"
mode of operation. In this mode, EBLI and EBL2 bearings are indi­
cated in true bearing as determined by the NAVAID input. The char­
acter "1''' will be displayed to the right of the EBL bearing characters
to indicate the type of bearing input. The ship's COG data from the
NAVAID is added to the radar display directly above the SHM and the
vessel's speed is shown in the lower right of the display in this mode.
Pressing the IMODE I key again places the radar in the""Magnetic"
mode of operation. In this mode, EBLl and EBL2 bearings are indi­
cated in magnetic bearing as determined by the NAVAID or optional
magnetic flux sensor input. The character "M" will be displayed to
the right of the EBL characters to indicate the type of bearing input.
The ship's COG data from the NAVAID is added to the radar display
directly above the SHM and the vessel's speed is shown in the lower
right of the display.
When the flux sensor data is available, the "M" character will be dis­
played in highlighted block form [M].

\0 "\

Zoom Mode On

Off Center Mode
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Selting Off Cenler

Setting Zoom Mode

Origin

EBLl
VRMI

The Off Center Mode does not operate on the 16 nm (fOOX) or 24
nm (R 11X) range and cannot be used together with the Zoom mode.

EBll
VRM1 Junction

6§l ZOOI\'1 KEY [ZooM]
The Zoom mode can be used to magnify any designated area of the
display by "two times". When the ZOOM key is pressed, "X2" will be
displayed on the lower right of the screen. The area between own
ship and the designated location can be magnified by a factor of 2
times by using the designated location as the starting point without
changing the range in use. The zoom location can be set by using the
VRM 1 and the EBLl intersection point. Once you have set the EBLI
and VRM 1 intersection, press the IZOOM I key to turn "ON" Zoom
mode. To assist you in maintaining proper range determination, the
fixed range rings are also turned "on" automatically.
Zoom mode can provide a quick means of getting a closer look at a
channel entrance, for example, but for navigation purposes it is re­
commended that you choose the next lower range scale and use the
Off Center feature for the same effect. By alternately pressing the
IZOOM I key, the function can be turned "on" and "off". Zoom does
not operate on the 1/8 nm range and cannot be used together with
"OFF CENTER".



(1) STAN1)J\JW MODE
EIIL's with on-screen readouts, give relative bearing data.

(2) TRUE MODE
EBL's with on-screen readouts, instantly show true bearings to
targets. Own ship's true bearing and own ship's speed are shown.

(3) MAGNETIC MODE
EBL's with on-screen readouts, instantly show magnetic bearings
to targets. Own ship's magnetic bearing and own ship's speed are
shown. Magnetic bearing data is best when inputted from the
optional magnetic nux sensor.

liil LLlTD KEY rLLTTvj
The I LLlTD I key is a three posrtron key which selects Latitude/
Longitude. Time Difference or OFF for the display. Just press the
key for your preference. LlL or TD data can only be displayed if you
are connected properly to a Loran C or GPS Receiver.

(13) WAyrOINT KEY IWPT I
When the WPT (waypoint) key is pressed. and the radar is connected
to a NAVAJD with the necessary data output, a waypoint symbol at
the bearing and range to the selected waypoint can be presented on
the radar display. Numeric data. showing the waypoint's Latitude/
Longitude, bearing and range, and own ship's speed, appears at the
bot tom of the display. "WPT" characters in the upper right corner of
the display indicate that the way point mode is ON.
If the radar is receiving course data from the optional magnetic sen­
sor, the waypoint bearing data from the loran must be in "Magnetic"
to enable the mode.
If the optional magnetic sensor is not used, the loran COG (course)
data can be in "True" or "Magnetic" as determined by the Loran-C.
The waypoint mode will be enabled when the true or magnetic mode
matches the loran course input.

•

If the waypoint is not within the selected range scale of the radar,
only the dashed line indicating the bearing to the waypoint can be
displayed. When the waypoint appears on the range scale in use. the
waypoint is displayed as a (~-) with the center (own ship) and the
waypoint interconnected by a dotted line.
Should data be lost from the heading sensors or from the Loran C,
the WPT mode will disabled and the message "NO DATA" will appear
on the display.
The Waypoint mode cannot be used if there is no course data from
the Loran Navigator, or magnetic sensor or if there is no BWC sent­
ence data available from the Navigator.
When using the WPT mode on higher speed vessels the waypoint
symbol will tend to lag behind the actual waypoint. Often this condi­
tion is due to the lag in getting data from the Loran and is more
noticeable on the shorter range scales.

(9 THE TARGET ALARM KEY IALM I
This radar has two types of alarm zones; the IN (approach) alarm and
the OUT (leave) alarm. The IN alarm is effective for alerting the
operator to targets approaching own ship. An "OUT" alarm is an
alarm that sounds when the targets leave a prescribed set zone. The
OUT alarm is useful for monitoring anchorage conditions, or when
pair trawling, or for towing operations.
The IALM I key turns the Alarm mode "ON" or "OFF", When the
Alarm mode is ON, "ALM I" or "ALM A" is displayed on the upper
right side of the screen.
The alarm is preset to detect radar targets above the noise. If sea
clutter or incidental weak echoes trip the alarm, the Javel of targets
can be selected by the operator to avoid false alarming. ' "

'The alarm zones are set by positioning VRMI and VRM2 circles at
the desired alarm distances from own ship.
When sector alarms are desired, the sectors are formed by position­
ing EBLI and EBL2 to define the borders of the desired alarm zone
sector areas.



NO.1 EBL

No.2 EBL

~. It

Alarm Zone

....

No.1 VRM

No.2 VRM

No.1 EBL

Alarm Zone

No.1 VRM

ALARM ZONE MEMORY

One use for a sector zone is to draw the zone around an island or
fixed target when you plan to anchor. Set the zone for an "<t\lT"
alarm. If the anchor drags, the alarm will sound when the fixed target
tries to leave the zone.

0::
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Most operators prefer to use the same alarm zone most of the time
and occasionally will design special alarm zones as the need arises.
These radars have a built-in memory to retain the zone that you use
most often so that it is not necessary to always remake alarm zones.

MAKING SPECIAL ZONES (Sectors)

To make sector type zones just turn "on" EBL's 1 and 2 together
. with VRM's 1 and 2. The only special rule for making sector zones is
that the left edge of any sector zone is set by EBL #1. The right side
is set by EBL #2. The sector is then the combination of EBL's 1 and
2 and VRM's 1 and 2.
The diagram below demonstrates the area of the alarm zones when
EBLI and EBL2 are reversed.

MEMORIZING AN ALARM ZONE

To memorize an alarm zone, first make the zone following the normal
procedure. After selecting the target size (if desired) and the alarm
"IN" is displayed, press and hold the alarm key until the display
beeps and the alarm characters on the screen right side become high­
lighted. At this time the zone will have been memorized for use any
time.

No.2 VRM
(or No. 1 VRMI

MAKING THE ALARM ZONE:

ALARM KEY OPERATION
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The most simple and effective
alarm zone is made by setting
VRMI close to own ship and
VRM2 to the outside desired
safety zone distance that you
wish to maintain. So, just
press the IALM I key. The
"MAKE ZONE" menu appears.
Turn on VRM 1 and set the de­
sired distance. Turn on VRM2
and set that distance. Press
the IALM I key again. The
Alarm Zone will now be dis-
played as solid rings near the VRM ring positions.
The "SET LEVEL" menu appears. Target level 4 is automatically
chosen for you. If you want to select a higher (stronger) level, press
the .A key to pick target size detection between levels 1 and 7. You
can use the l" key to choose more sensitive detection levels if you
desire. When the selection has been made press the alarm key
IALM Iagain and the alarm zone is now "on" using the "IN" type of
zone. Targets at the programmed level entering into the zone will
sound the alarm.



To activate the "memorized" alarm zone just press and hold the
CALM' key until the display beeps. Your memorized zone will re­
appear. The zone will be displayed as an "IN" type zone. If you want
to change to an "OUT" zone, press the IALM I key one time and
"ALM 0" will be displayed on-screen showing the "OUT" alarm is "in
use".

(is) TARGET EXPANDER KEY IEX!' I
The IEXI~ (target expand) key, allows the operator the ability to
make small targets appear larger on the display for better viewing.
By altern~tely pressing the IEXP Ikey, the function can be turned on
and off.

liill INTERFERENCE REJECTION KEY [][]
The [I[] (interference reject) key, when activated, reduces noise on
the display caused by other radars operating nearby in the same fre­
quency band. This function is also effective in reducing some back­
ground noise. When active, the "IR" characters are displayed below
the EilL characters at upper screen ,left. By pressing the []R] key
again, the IR function is turned off.
If you are navigating in a port area serviced by a "RACON" beacon
you should turn "of!: the [m mode to see the racon signals.

(11' SHIP'S HEADING MARKER KEY ISHM I
Normally the ship's heading marker is continuously displayed to show
own ship's heading on the radar screen. When the ISHM I (Ship's
Heading Marker) key is pressed and held, the ship's heading marker
will temporarily not be displayed. When the key is released again, the
ship's heading marker will again be displayed. This feature allows
small targets, under the Heading Line, to be clearly seen.

!i~ RANGE RIN(;S KEY [[[]
The []R] (range rings) key turns on or off the display of the fixed
range rings. The fixed range rings are usually used to "estimate" the
distances to targets. The interval between the range rings is dis­
played on the lower left of the screen just below the range scale in­
dicator for your reference.
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@ TIMED TX KEY ITIME I
The ITIME I key allows the operator to program the radar to auto­
matically transmit for a programmed period and return to standby for
a prescribed period. This permits the user to maintain a radar watch
while minimizing the' power consumption experienced during full
transmit operation. To use the Time TX mode, proceed as follows:

(I) Press the ITIME Ikey
The menu screen displays "SET TX PERIOD 10, 20, 30

SCANS".
(2) Use the range A/T keys to select the desired number of radar

scans during transmit operation. The selected scan period is dis­
played in highlighted numbers.

(3) .Press the ITIME Ikey again.
The menu screen now displays "SET STBY PERIOD 3, 5. 10, 15

MIN".
(4) Set the standby time using the range A or T key.

The selected standby time is displayed in highlighted numbers.
(5) The menu will disappear after 7 seconds.

TO TURN "TIMED TX" MODE ON

Press and hold the ITIME I key until you hear the beep and the
"Timed TX ON" message is displayed.

TO TURN TIMED TX MODE OFF

Press and hold the ITIME I key until the beep is heard and the
"Timed Tx OFF" message is displayed. The ITIME I key needs to
pressed for only about 3-5 seconds to turn the mode ON or OFF,
and the time mode can be turned off any time the operator' desires by
pressing and holding the ITIME Ikey until the OFF message appears.

® BRILLIANCE/DIMMER KEY IDIM/BRILL)
This IDIM/BRIL I (DIMMER/BRILLIANCE) key is used to adjust
the brilliance of the screen and also the illumination of the front panel.
To adjust. the brilliance level proceed as follows:
(I) Press the IDIM/BRIL Ikey.

The menu screen displays "BRIL (1-8) AT".
(2) Press the range rn or rn keys to adjust to the desired bril­

liance level I (Low) to 8 (Maximum).
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3.2 USING THE CONTROLS

3.2.1 TUNE Control

Radar magnetrons, during their aging process, may take several
minutes to completely stabilize on frequency. So, after switching to on
and tuning initially, the tuning should be rechecked after the first 10 mi­
nutes:

Symptoms that the equipment may be out of tune are a lack of dis­
tant echoes, or sometimes, the appearance of double echoes (one echo
behind the another). Normally it is possible to "fine-tune" the radar by
selecting a comparatively weak echo and then set the TUNE control level
where the strongest echoes are displayed.

3 - 15

GAIN Control

The correct setting of the GAIN control is for a light background
speckle to be just visible on the screen on the long range scales. The
equipment is then in its most sensitive condition. Objects will be de­
tected at the greatest possible range. With too little gain, weak targets
may be missed and not displayed, with a decrease in detection range.
With excessive gain the difference between echoes and background noise
will be substantially reduced, making target observation more difficult.

In areas around strong targets (buildings, hills, towers, etc. J, the
gain might be temporarily reduced to clarify the picture. This should be
done with care so important targets will not be missed. With the gain at
its normal setting, clutter from rain or snow may obscure the echo from a
ship inside a squall or storm. A temporary reduction in gain along with
the proper RAIN CLISEA CL settings will usually permit the stronger
and more distinct ship's echo to be distinguished. ,. .

Detection of targets beyond the storm may, however, require slight­
ly higher gain than normal, since the storm may have attenuated but not
completely obscured the echoes from the targets. The GAIN control
should always be reset to the optimum level following range scale
changes. In addition, when environmental conditions change, readjust­
ment of the gain may be required.

SEACLUTTER Control

Whereas the GAIN control affects the strength of echo returns at all
ranges, the effect of SEA CLUTTER control is greatest on nearby re­
turns, becoming progressively less as range increases. The SEA CLUT­
TER control is effective up to a maximum of about three miles.

r--
3.2.2
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•
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3.2.3

,
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en Press the IUfMlBRIT] key again to adjust the key panel back­
lighting.

The menu screen now displays "DIM (0-7) A"'''.
0) Press range W or rn keys to set the desire illumination level.

The backlighting level is displayed after DIM characters on the
screen between 0 (off) to 7 (maximum).

(5) The menus will disappear after 7 seconds.



The IR feature is activated
by the !SELECTI and [§llJ keys.

3 - 17

RADAR INTERFERENCE
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FIG. 3-1

EXPANSION MODE
From time to time, targets may appear too small in size on the dis-

play. In this situation, activating the "expansion" mode will allow the dis­
played targets to be enlarged on the display, providing greater visibility

to the operator.
The expansion mode is activated by the IEXP Ikey.

In general, the II< should be set to "ON" for normal operation to
allow maximum target presentations on the radar display.

32.6
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III parfinrlar. fhe SEA CLlJTTEI< control reduces the strength of
the mass of random signals received (rom waves at short range. The STC
level used should be sufficient to reduce the strength of sea clutter while
still allowing small nearby targets to be distinguished. The level should
never be set so high so as to blank out all nearby returns.

The sensitivity of the SEA CLUTTER control is variable, thus
enabling an optimum picture to be obtained under adverse weather condi­
tions.

Maximum reduction in the strength of close-range clutter takes
place when the control is set to maximum. When it is set to minimum
there is no reduction in the strength of nearby clutter.

The SEA CLUTTER control may be. useful to reduce effects from
rain or snow clutter in the immediate vicinity of the vessel. A temporary
increase in the setting will permit stronger echoes from ships, and some
navigational marks inside storms or squalls, to be distinguished.

At close range in crowded regions the control may be temporarily
advanced to clear the picture. This should be done with care, so as to
avoid missing important target returns.

The SEA CLUTTER control should be always checked and reset to
the minimum required level position after any temporary alteration or
when environmental conditions improve.

It is important 10 remember that both GAIN and SEA CLUTTER
levels should be checked and adjusted each time a new range scale is
selected. This is important to assure that excessive sea clutter or insuffi­
cient gain will not cause important targets to be missed or not displayed.

3.2.4 RAIN CLUTTER Control

During heavy rain or snow storms the RAIN CLUTTER control may
be used to improve the detection between echoes and the storm clutter.
When operating the RAIN CLUTTER, you will notice the reduction of
background returns from land and large targets. This is normal. The rain
storm should be minimized and allow targets to be seen within the storm.

3.2.5 [@Interference Rejection

When other radars are using the same frequency band as that of
your own radar, interference typically appears arranged in curved spokes
as shown in Fig. :J-l. The radar interference is most noticeable on longer
range scales.

Activating the /lID feature will eliminate this type of interference as
well as affecting reduction of the background noise.
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For example, a scanner at height of 5 meters has a radar horizon of

5 nm.
A 5 meter cliff has a radar horizon of 5 nm. Therefore, under stan-

dard conditions, the cliff should begin to appear on the screen when the

ship comes nearer than 5+5= 10 nm.

. 3.3.3 Determining Your Radar line-ol·Sight Range (Target Detection Range)

.When searching for distant targets, your radar line-of-sight range to
the target can be a limiting factor. Radar waves behave like light waves
but they are refracted slightly more, increasing the distance to the radar
horizon slightly more than that to the optical horizon (however, displayed
range is correct). As Fig. 3-3 shows. the radar line-of-sight range is a
combination of the radar horizon of your ship's radar scanner and the

radar horizon of the target.
The distance to the radar horizon from radar scanner of height "h"

meters, under standard conditions, may be calculated from the formula

o

It 0"'" "'.NO£ .loRe AND ONt
"( .... '.,0 PIOf1(D 0'" eN"'"

" r .....H """'CoF ."CS
"lOTH!) 0'" (,;" .... T

C TINO ", ,... GS ,. •.orTfD
0 ... C Of

//~.

U"I))'
d"~~

!?~-,~)
\((~p

FIG. 3-2 POSITION FIX METHODS

3.3 NAVIGATION WITH THE RADAR

3.3.1 Obtaining a Position Fix

The Model RlOX/RllX Radar is an accurate and reliable navigation­
al aid for determining your ship's position. Figure 3-2 shows examples of
alternative methods of using radar sightings from prominent navigational
points which can be identified on a chart. A position fix based on two or
more navigational points will furnish an accurate fix, especially when the
points are separated by close to 90° from each other relative to your
ship.

3.3.2 Collision Avoidance Techniques

The moment a new target appears on the screen, its range and rela­
tive bearing should be noted. This is best done by putting the target
information directly onto a plotting sheet or chart.

As in visual observation. "a target which stays at a constant bearing
indicates a collision course."

As soon as a series of plots taken at intervals of 3 minutes indicates
a closing range with no significant change in successive bearings, positive
course change action should be considered and "The Regulations for Pre­
venting Collisions at Sea" should be observed.

3 - 18
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FIG, 3-6 MULTIPLE ECHOES

".

FIG. 3-5 INDIRECTECHOES

Multiple Echoes

Multiple echoes could appear if there is a large target having a wide
vertical surface parallel to your own ship at a comparatively short ranges.
The signal will be reflected by the wide vertical surface, then the re­
flected signal strikes your own ship, and it will return along the same
paths to the target. This will be repeated.
Thus, the multiple echoes will appear beyond the true target's echo on
the same bearing as shown in Fig. 3-6. This is not very common.

3.4.3

TRUE ECHO

A.e)

TRUE eCHO

3 - 20

FIG. 3-4 SIDE ECHOES

sloe ECHoes

3.4 FALSE ECHOES

Occasionally. signals appear on the screen at positions where there
is no visual target. These targets could be false echoes.
The following conditions are the rnost common cause of false echoes.

3.4.1 SIDE ECHOES

In your antenna some of the radiation escapes on each side of the
main beam of energy and is known as "side lobes". If a large target is
very close to your ship, may be reflected by the target and they will be
displayed on the screen as an echo. (See Fig. 3-4)

These echoes sometimes appear as arcs, forming echoes at each side of
the true echo. Sometimes they are joined together if the side echoes are
strong.

3.4.2 Indirect Echoes

Indirect echoes may appear when there is a large target, such as a
passing ship at a short range, or a reflecting surface, such as a funnel on
your own ship in line with the antenna. The signal on first striking the
smooth side of the large target, will be reflected, and the echo returns to
the antenna and is shown on the display. However, the same reflection
hits other masts or obstacles and then gets picked up by the radar anten­
na with enough strength to appear as a target on the radar screen.



Ghost Ech "0\

ThE ghost echoes may appear if there is a target having a wide
smooth surface near your own ship. As shown in Fig. 3-7. the cause of
the ghost echoes is similar to that of the indirect echoes.
The gho st echoes appear on the screen as if you saw the target reflected

PARTIAL
SHADOW
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FIG. 3-8 SHADOWS

210

'AATIAl
SHADOW

SCANNER

3.4.5 Shadows

Although the scanner unit should be ideally placed where there is a
'good all-around view, as far away as possible from any part of the ship's
superstructure or rigging to reflect the beam, there may be some ob­
structions. An obstruction will throw either a complete or partial shadow
as shown in Fig. 3-8.

If there are targets in such shadow sector, target's echoes may not
be displayed on the screen. Thus, it is important to know the bearings
and width of all shadow sectors, and it can be checked by turning the SEA
CLUTTER control to zero when light rain clutter covers much of the
screen and the sea is calm.

Any shadows will then be shown as dark sectors in the clutter.

- iii
...

.,J

TRUE ECHOES
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FIG. 3-7 GHOST ECHOES
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in a mirror.
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SECTION 4

MAINTENANCE

4.1 USER PREVENTIVE MAINTENANCE

Continuous satisfactory operation of the radar can depend on how
well you take care of your equipment. These simple maintenance tips can
save you time and money, and help you avoid premature equipment fai­
lure.

1) Always keep the equipment as clean as possible. Remove dirt, dust,
or water-spray from the display and scanner during the boat clean up.

2) During routine ships maintenance, make a thorough inspection of the
radar system including the following points:
a. Check all hardware for tightness.
b. Check for evidence of any corrosion on the scanner unit, display

unit, or its cable and connectors. Clean as required.
c. Check the cable connections and terminal strip connections for

cleanliness and tightness. Make sure the wiring is free from chaf­
ing or abrasions.

".
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2) Lubrication to gears
After removing transmitter receiver unit, apply a light coating of
grease (MOBILUX Grease No. 2 Mobil Oil Company or equivalent)

into lubricating hole.
Lubrication should be done every six months.

4.3.2 Rotating Drive Unit

1) Oil Seal
To lubricate the rotating drive unit seal, remove the grease cap lo­
cated on the side of the array base plate, and using a grease gun, add
grease until it starts to leak out of the seal. This lubrication is re­
quired every 6 months. Use Mobiluxe #2 Grease or equivalent.

FIG. 2-4 OIL SEAL

4.3 OPEN ARRAY SCANNER

Set the safety switch (SlO1) of the Scanner Unit to OFF before
working on the radar scanner.

"-.

4.3.1 The Antenna Array
The face of the radiator should never be painted, however it should

be kept clean from built-ups of dirt, dust, caked salt or soot because
deposits of these particles can cause a considerable decrease in the

radar's performance.
Use a soft wet cloth or a cloth dampened in alcohol when cleaning

the array. Never use solvents such as gasoline, benzine, trichlor­

ethylene, or ketone.

, •.~'i...i!,I;I;~ ,""c' '", .
~~r~.~G'!lIrofdriY"mOIOr

~ .",..i ,- ~_~_~j G~ ..r of main !lhaft
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4.2.2 lubrication

Periodic replacement of lubricants is recommended.

Locate the main drive gear, clean away old lubrication residue and
dirt. Using an appropriate applicator apply a light coating of grease
(MOBILUX Grease No.2 Mobil Oil Company or equivalent) on the gear
of the main shaft and the drive motor.

Cleaning and lubrication should be done approximately every six
months.

FIG. 4-1 LUBRICATION

4.2 RADOME SCANNER
4.2.1 Radome

Wipe the surface of the Radome with a clean, soft cloth. Remove
any paint. dirt, or caked salts. "eavy deposits of dirt or caked salt on the
surface of the Radome can cause a considerable drop in the radar's per­
formance. Avoid using chemical cleaners or solvents. Alcohol is prefer­
red or light detergent as a cleaning agent.

4.2.3 Mounting

Check the mounting bolts of the Scanner Unit and tighten if neces­
sary.
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~.4 DISPLAY UNIT
The f~ce of the cathode-rny tube may, in time, ~ccumlliate a film of

coni aminant s which tends to dim the picture,
lie sur« Radar is "OFF". lise gl~ss cleaner and soft cloth or towels

to CIc~lI CRT glass, key board, and radar cabinet.

REPLACEMENT ITEM ADJUSTMENT REQUIRED See Sect. #

Magnetron V201 Tuning 2.6.3 c)

MIC Frontend E301 Tuning 2.6.3 c)

Cathode-ray tube VSOI Adjusting centering magnet

Display PCB Adjusting intensity
Adjusting focus

Reed SW S101 Bearing Alignment 2.6.3 A)

NOTE

SECTION 5

ADJUSTMENT AND FAULT FINDING

S - 1

3) H. HOLD
Adjust RVS03 on CRT Monitor PCB so that horizontal screen is kept
in sync.

2) Focus adjustment (See Fig. S-1)
a. Remove the cover from Display Unit.
b. Adjust RVSOS on CRT Monitor PCB so that the sweep line, rings,

and targets on the screen are as small and clear as possible.

5.1 ADJUSTMENT

5,1.1 Adjustments upon Replacing Components

Although the radar is delivered adjusted for optimum performance,
it may be necessary to make adjustments after a major component has
been replaced or if a fault is suspected during operation.

5.1.2 Display Unit

1) Intensity adjustment (See Fig. S-1)
a. Remove the cover from Display Unit.
b. Set BRILLIANCE for maximum level.
c. Adjust RVSSI on CRT Monitor PCB, so that PPI is of suitable

brightness.

! ~

LUBRICATING HOLE, ....". A

FIG,4-3 LUBRICATION TO GEARS

I:



CENTERING MAGNET

1> II. SIZE and V. SIZE

Adjust LS02 and RV501 on CRT Monitor PCB so that the rings are
round.

Note: Using a ruler, adjust for equal diameters NIS EIW.

5) V-LINEAR

Adjust RV502 on CRT Monitor PCB so that the rings are round.

6) Beam Centering adjustment on CRT (See Fig. 5-1)

Rotate the two knobs simultaneous Iy or individually so that the beam
center coincides with the center of CRT.

RVSOS

FIG. 5-1 CRT MONITOR ADJUSTMENT

5 - Z

5.1.3 Scanner Uunit

A) AVR voltage adjustment
.AVR output voltage adjust RVI in the PCZOI (Power Supply PCB).
Adjust the DC voltage between the TPzl AVR OUT I (positive) and
2A (negative) so that it will be 7.0 V.

B) Tune Indicator Adjustment
Note: This adjustment has been made al the factory al the lime of delivery,

however. Ihe adjustment may be required tohen the receiver, MfC. mod­

ulator or magnetron is replaced. Whm the maximum tuning point agrees

lVith Ihe tune indicator. this adjustment is not necessary.

a) Adjust the Tune Control on the display unit for maximum target

echoes.
b) Connect the voltmeter to }2-7 (RIOX) or }301-8 (Rl l X) as shown

in Fig. 5-4 and Fig. 5-5.
c) Adjust RVI to get a tune indicator output of 0.7 -0.8 V.
d) Recheck that the maximum tuning point and the tune indicator

maximum agree.

....

5 - 3
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FIG. 5-4 RECEIVER ADJUSTMENT RADOME SCANNER

"

.!

RVI
{Tune Indicato

Adjustmentl

J301

FIG. 5-5 RECEIVER ADJUSTMENT OPEN ARRAY SCANNER
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5.2 TROUBLE·SHOOTING

5.2.1 General

While the X-Series Radars are highly reliable systems, early signs
and detection of component fatigue can sometimes be spotted during reg­
ular operational checks.

When a problem is observed. corrective service should be arranged
to avoid failure at critical times at sea.

5.2.2 Fault Finding

(I) Regular operational checks
(preventative maintenance)

The electrical performance of the equipment should be evaluated at
periodic intervals by qualified Raytheon Technicians and the results
recorded. Changes in test results may indicate an aging or failing
component. Table 5-1 provides a check list of items.
Whenever an abnormal result is obtained from a test, appropriate
corrective maintenance should be employed to prevent serious dam­
age or failure modes.

CAUTION: In making checks, be alert to the high voltage points ex­
isting throughout the equipment.

(2) Fuse

A fuse seldom blows out without some cause. Even if a fuse is merely
replaced and does not blow again, it still may be necessary to make
further checks of the circuits associated with the fuse.
Table 5-2 shows a table of fuses employed in the equipment.

(.1) Fault finding procedure

Often the display on the CRT can help indicate which major circuit is
at fault. It may be found quicker to check-out the equipment accord­
ing to the trouble shooting guide (Table 5-3).
In general. the common causes of trouble frequently encountered in­
clude abnormal resistances, intermit tent variable resistors, switches
and relays.

In the following fault finding procedure, it is assumed that only a
YOM is available; the use of an oscilloscope simplifies the procedure,
and may prove necessary in some cases.

5 - 6

Table 5-3 is the trouble shooting guide and check-out procedure,
Table 5-4 shows typical voltages and resistances at significant points

. throughout the equipment. The internal resistance of the tester used
in measurements was 20 kO/V de, 8 kO/V ac.

TABLE 5-7 OPERATION CHECK LIST

Unit Check item Correct
Remarks

MeasurinR
to be checked condition point

a. Input voltaRe ReIer to Note TBIOIIA-2A

b. AVR output voltage 7V PC5Ul-CD6-K
Scanner Unit -ground

c. Mag. current 12 V PC5UI·TPI
-ground

a. Input voltage ReIer to Nole 14UI-I-2

b. AVRoutput voltage 5V TPI-ground

Display Unit c. Observation or screen sensitivit y.
sweep length, sweep linearity,
sweep center. ring and illumina-
tion.

d. Check oC the operating controls

Note: Allowable variation of input voltage. DC II V-42 V

TABLE 5-2 FUSES USED

Location Part No.
Rating Protective Type Remarks

current circuit

Display unit F40l 6.3 A All circuit Glass tube 6.3 A de 12 V
F401 3.15 A All circuit Glass tube 3.15 A de 24 V. 32 V
F4U2 SA Scanner motor Glass tube 5 A de 12 V
F402 3.15 A Scanner motor Glass tube 3. IS A de 24 V. 32 V

5 - 7



Trouble Remedy

1. Does not sta rt It Check:
OPERATE switch o Blown fuse F401.
to STBY. o Check input power circuits.

o Fault of contact on S40I.
o Fault of power supply circuit on PC5.
o Fault of contact on connector of I'C5.
o Fault of rectifier diodes on PC5.

2. Scanner fails to Check:
rotate. o Fault of S102. (Safety Switch OFF) (RUX)

o Fault of contact on terminal boards.
o Fault of MlOl.
o Fault of drive mechanism.

3. Scanner rotates
but rotation of Check:
sweep is abnormal o Fault of encoder MIOI.

o Fault of main circuit for the Display Unit.

4. No picture on the Fault of CRT display unit or its supply voltages.
screen. Check:

o Open heater of CRT.
o Fault of contact on CRT socket.
o Fault of contact on CRT cap.
o Fault of video circuit

5. Only horizontal There may be fault in vertical sweep
line screen. generator. amplifier circuits and deflection coil.

Check:
o Fault in vertical sweep generator. amplifier

circuit

6. Incorrect sweep o Adjust CENTERING MAGNET.

)
o Start of sweep o Adjust horizontal or vertical hold.

is not eente red o Adjust vertical length and linearity.

I
on the screen, o Adjust height as necessary.

o Markers are oval.

TABLE 5-3 TROUBLE SHOOTING GUIDE

5 - 8
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Trouble Remedy

7. Range rings on Fault circuit between IF amplifier of
the screen but no receiver unit and input circuit of display unit
noise and no video amplifier.
echoes: Check:

a Fault of GAIN, STC control settings.
a Fault of receiver unit.
a Fault of contact on terminal boards and

connector.

8. Noise and range If no transmission is present. check the
rings on the screen modulator and magnetron.
but no echoes. Check: If transmission appears to be present as

indicated by the correct MAG. I
reading on Tester.
PC501 TI'l = 12 VDC

o Failure of Local Oscillator tuning.

If transmission appears to be present. carry
out the Local Oscillator tuning procedures and
check the MIC.
a Fault of MIC Mixer.

If no transmission is present,
a Whether the lead wire to magnetron is

grounded to chassis.
a Fault of magnetron.

9. Poor sensitivity. Check: "

Dim echoes. a Reduction of transmitting output power,
a Fault of magnetron.

-+ Check of MAG. I reading on PC501-TPl.
a Fault of MIC Frontend.
a Fault of CRT.
a Failure of Local Oscillator tuning.
o Failure of FOCUS adjustment.
a Failure of INTENSITY AD}.
a Fault of video amplifier circuit on PC6.
o Fault of receiver unit.

5-9



Voltage (V)
Measuring Resistance

Remarks
Point (m 0.125 - 1.5 3. 6. 12. 24

(nrn) (nrn)

J8-1 6x1O -0.11 -(Ul DC 0.3 V
1 A-2A 4.5xI0 11.0 10.9 12 V

]101 1 24x1O 0 10.5 12 V
2 22xl0 -0.015 -0.005 0.3 V
4 300xl0 2.7 2.6 3 V
5 4.3xI0 12 12 12 V
6 20x1O 4.2 4.2 12 V
7 1.8x 10k 17.0 17.0 30 V
8-2 A 9.5x lk 8.2 8.2 12 V
9 55xl0 2.1 2.1 3 V

Voltage (V)
Measuring Resistance

RemarksPoint (m 0.125 - 1.5 3. 6, 12. 16
(nrn) (nrn)

TBI0l VD 6x 10 -0.11 -0.11 DC 0.3 V
1 A-2A 5x1O 11.3 11.2 12 V

1101 1 24x1O 0 10.5 12 V
2 22xl0 -0.015 -0.005 0.3 V
4 300x 10 2.65 2.65 3 V
5 4x1O 12 12 12 V
6 20xl0 0.25 0.25 3 V
7 1.5x 10k 17.0 17.0 30 V
8-2A 140xl0 8.7 8.6 12 V
9 7.5xI0 2.4 2.4 3 V

Trouble Remedy

lO. NO VRM or Check:

VRM cannot he o Fault of S401.

controlled. o Fault of main circui (PC 1).

n NO EBL or Check:

EBL cannot be o Fault of S401.

controlled. o Fault of main circuit (PCl).

14. No alarm zone Check:

marker. cannot o Fault of S401.

be controlled or no o Fault of main circuit (PCl).

alarm sound. o Fault of Buzzer BZ1.

Table 5.4 shows typical voltage and resistances at significant points

throughout the equipment.

TABLE 5.4 TYPICAL VOLTAGES AND RESISTANCES

(A) Inter-unit terminal board

Note; Resistance measurements shall be made under the following condi­

tions:
POWER switch-off S101 -ON.
Resistance values shall be measured between measuring point and

ground unless otherwise specified. and negative terminal of the tester is

grounded as a rule.
The tester used for this measurement is 20 kOtV DC. 8 kOtVac.
Voltage measurements shall be made with the following display control

conditions:
POWER switch-ON, R.4IN CLUTTER -min, GAIN -max, SEA

CLUTTER -mill.

ShiP's power supply is de 12 V.

5 - 10

STC MIN
FTC MIN

RADOME RADAR

OPEN ARRAY RADAR

TUNE CENTER
GAIN MAX

P.S. = 12 V (D.C.)

5 - 11
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TABLE 5-5 OF TRANSISTORS USED

10-" __ ,..... .......... _

~Ul~WNIo-"O~CXi-..J~U1'+:;O'WN_

-- ..... 10-"10-" ............... __ ..........

0000000000000000

SUPPLIER
Vd ... V"", Vbeo

I, P,
h,. (t V,.•(V)TYPE KIND, USE

(V) (V) (V) min. max. (MHz) sat.
2SA49SGTM·Y PNP HF Amp TOSHIBA -SO -SO -S -ISO rnA 400 rnW 120 24U 200 -0.4
2SA817·Y PNP Switching TOSHIBA -80 -80 -S -3UO rnA 600 rnW 120 240 lOO -0.4
2SAlOlO·K PNP High Speed High NEC -100 -100 -7 -3.S A 40 W 100 200 -0.6

Voltage Switching
2SAlOlS·Y PNP AF Amp TOSHIBA -SO -SO -S -ISO rnA 400 rnW 120 240 SO -0.3
2SA1l4S·Y PNP AF Amp TOSHIBA -ISO -ISO -S -SO rnA 800 rnW 120 240 200 -1.0
2SA1242·Y PNP Switching TOSHIBA -3S -20 -S -S A lOW 160 320 170 -1.0
2SA1244·Y PNP Switching TOSHIBA -60 -SO -S -S A 20 W 70 240 60 -0.4
2SA1261·K PNP High Speed High NEC -100 -lOO -7 -10 A 60 W lOU 200 -0.6

Voltage Switching
2SB906·Y PNP AF Power Amp TOSHIBA -60 -60 -7 3A 20 W 100 200 9 -1.0
2SC1627·Y NPN Voltage Amp TOSHIBA SO 80 S 300 rnA 600 rnW 120 240 100 O.S
2SC167S NPN AF Amp NEC SO 30 S 3U rnA 2S0 rnW 40 ISO ISO 0.3
2SCI81S·BL NPN AF Amp TOSHIBA 60 SO S ISO rnA 40U rnW 3SU 700 SO U.l
2SCI81S·Y NPN AF Amp TOSHIBA 60 SO S ISO rnA 400 rnW 120 240 au 0.1
2SC2983·Y NPN Power Amp TOSHIBA 160 160 S I.S A IS W 120 24U IOU I.S
2SC3098 NPN VHF·UHF LN Amp TOSHIBA 30 2U 3 SOrnA ISO rnW 30 300 3S00
2SC3303·Y NPN Switching TOSHIBA 100 SO 7 SA 20 W 120 240 120 0.4
2SC3187 NPN Video cct, National 300 300 7 IOU rnA 7S0 mW SO 2S0 70 1.5
2SC332S-Y NPN Power Amp TOSHIBA SO SO 5 2A 900 rnW 120 240 100 O.S
2SD1680 NPN H-DeOection 001. National 330 200 6 7A 70 W IS 45 12S)l42 Pch FET Switching NEC -100 +20 +13 A 3S W
2SK302-GR Nch FET VHF Amp TOSHIBA 20 :t5 30 rnA ISO roW
2SK363 Nch TEl' AF Amp TOSHIBA
2SKS25 Nch FET Switching TOSIlIBA 150 ±2U ±10 A 40 W
2SK736 Nch FET Switching NEC IOU :t2U ±15 A 3S W
JRF840 Nch FET Switching IR 5Uu ±2U +S A 125 W
IRFZ44 Nch FET Switching IR 60 +:IS A ISO W

(Jl
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TABLE 5-6 OF DIODES USED

TYPE KIND USE SUPPLIER VH'M V. I ...M I" I' V,
tn REMAllKS(V) (V) (V)

IlllF2 F.R.D. IR 220 200 30 A 1 A O.9M 30 ns
IK34A AM Detector UNIZON -7S -60 ISO rnA 60 rnA
ISISMM HighSpeed Switching TOSHIBA 3S 30 360 mA 120 rnA 300 mlV l.:J 4 ns
ISSIM4 HighSpeed Switching TOSHlBA 8S 80 300 rnA 100 rnA ISO mW O.7'.!.* 1.6 ns 'I,: 10 m.~
ISS226 HighSpeed Switching TOSHIBA 80 100 rnA 1.6 ns
ISVI49R Varactor TOSHIBA IS
3lDF2 F.R.D. IR 200 1.6 A 0.9M
SKF20 F.R.D. IR 220 200 80 A SA 0.98 3S ns
EMIZ General Purpose SANKEN 2S0 200 4S A 1.0 A 0.97
ERA22-02 F.R.D. FUJI ELECTRIC 200 III A O.S A I.S 0.4 itS
ERA22-0M F.R.D. FUJI ELECTRIC MOO lOA O.S A I.S 0.4 itS
ERB44-04 F.R.D. FUJI ELECTRIC 400 30 A l.OA 0.4 I/>S
ERBM3-004 General Purpose FUJI ELECTRIC 40 SO A 1.7A O.SS
F6P20F F.R.D. IR 220 200 60 A 6A 0.9M' 30 ns • per leg
F6P40F F.R.D. IR 440 400 60 A 6A 1.2S' 30 ns .. per leg
FlUKF20 F.R.D. IR 220 21){) 120 A lOA I.tl3 3S ns
HZ9CI Zener V,:9.3 V HITACHI S(){) mW
HZllA3 Zener V,: 10.3 V HITACHI . .' SUO mW
HZ3B2 Zener V,:3.1 V HITACHI

..
SOO mW

HZSCI Zener V,:S.I V HITACHI SOO mW
HZ6CI Zener V,=6.1 V HITACHI SUOmW
HZIS-3 Zener V,=15.5 V HITACHI 500mW
HZIMBP Zener V,= 19.1 V HITACHI SOO mW
HZ24BP Zener V,=25.6 V HITACHI MOO mW
TLRI23 Gap LED TOSHIBA 4 20 rnA 60 mW 2.8
SM·IXN02 General Purpose ORUIN 200 45 A 1.5 A 1.0' *l ..·=lu
SRT-7HP High Voltage Shindengen 8K 20 A 0.35 A 14 0.35 itS
U05C General Purpose HITACHI 300 200 100 A 2.5 A l.l 3.0 ItS
U05j General Purpose HITACHI 1000 800 100 A 2.5 A l.l 3.0 itS
U06C General Purpose HITACHI 3UO 200 35 A l.lA 1.4 3.0 itS
VllN F.R.D. HITACHI 1800 1500 0.4 A 2.5 0.41/>s

TABLE 5-7 OF INTEGRATED CIRCUITSUSED

U1

I
......
U1

TYPE KIND, USE SUPPLIER REMARKS

AN5132 VIF Detector National Vcc: 13.8V, 1'11= 1.1 W

ANS763 B/WTVV-Defection Sig, National Vcc'MAx.,:15.6 V, P"MAX.,:1.33 W, V'&'SlV,:SV, ly".",:71S mA"."
Processing andOutputCir.

ANS790N H-Sig, Processing Circuit for National Vcc<MAx.,=13.2 V, P.. MAX.,= 1.44W, VCC'MAX.,:SO rnA, V"s(;.SlIl,=7.S V,1'1(=700 Hzllts,
CRTDisplays THU=2-40 p.s, fHU=14-60 kHz

MCI3S0P IF AMP MOTOROLA V\MAx.,=18 V, VA<;c'MAX.,=V·, V'N'MAX.':S,O V, P" MAX.,=62S mW
NES21N High SpeedComparator SIGNETICS V·/V·'MAx.,= ±7 V, VII'.'MAX.,= ±6 V, V'N'MAX.,= ±S V, 1',....".,=600 mW
NjM4558D 01'. Amp NjRC VII• MAX.,:±30 V, P"MA'.,=SOO mW, SR= I V/p.s (RL1:2 kil)
NjM78M05FA Regulator NjRC V'NfMAX.,=3S V, P"MAX.,:7,S W, V,,=SV

HM5346IZP·12 6SS36 word x4 bit Video RAM HITACHI VT'MAx.,=-1.0-+7.0V, PnMAx.,=1.0W, Vcc=-0.S-+7,OV, t.,,=120n.
HM6264ALP-IS 8192wordx8bit SRAM HITACHI Vcc=S,S V, PT= 1 W

HM6302IP-2S 2048wnrdx8 bit Line Memory HITACHI VTlMAX.,=-O,S-+7.0 V, Pn MAX.,=1.0 W, Vcc=SV, t,,, =28 ns
PSTS32A SystemReset, Battery Backup Mitsumi DetectVoltage 4,2 V, Battery Charge OutputSO rnA min.

TA78DLOSS Regulator TOSHIBA V'N'MAX.,:29 V, P"MAX.,=20 W, V,,=SV
TA7SDL!2P Regulator TOSfIlBA V'N'MAX.,=29 V, P"MAX,:20 W, V,,=12V
TCS242S6Z-1U 262144 wordx4 bit DRAM TOSHIBA Vcc'M....,:-1.0-7,0 V, I"MAX.,=SO rnA, p"M... ,=1 W, Vcc=S V
TLOS2Cp 01'. Amp TI V·/V·'MAx.,:±18V, pD=6S0 mW, SR=13Vlp.s
TL431CLpIl Voltage Regulator TI V'AlMAx.,=37 V, 1,= -IOO-ISO mA

Tl494CNIUPC494C Switching-VRegulator TIINEC Vm MAx,:41 V, V'N'MAX.,:Vcc+U.3 V, 1,....x,=2S0 rnA
TL499ACP Switching-VRegulator TI VINIt1NIMAX.,=35 V, V1N:u'IN'MAx,l=1O V, V1ltt-l,u,,=35 V. ISWIMAX,i=l.U A,
TLPS21 Photo Coupler TOSHIBA [LEOI: I..MAX. ' : 5O mA, 1"""Ax,=I A[TRI: Vnt<MAX,=S.5 V, V,.l'''''AX,=7,1I, I"MAx ,=511

mA, p",.<X,=llJUmA [per I circuit I, 1'''''Ax.,=lSlImW [per I orcuit]
UP[}6326C CMOS 6 bit [}fA Converter NEC V",,=Vcc-lSV,I••,=ISmA
UI'D72020GC ·M-386 G.D.C. NEC V'.'MAX,=-0,S-+7,n V, v,=-n,.s-V",,+0.3 V,V"=-O,S-V,,,,+IU V
UPD7SCIUG-36 Micro Computer (CI'U) NEC V",,=7 V, 1",,=30rnA
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REMOVE SCREWS

5.3.3 Drive Motor

1) Remove 2 screws holding the drive motor.
2) Remove the drive motor from turning mechanism plate.
3) To reassemble. reverse the above procedure.

CD

2

RETAINING RING
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5.3 REPLACEMENT OF OPEN ARRAY SCANNER

5.3.1 Radiator

I) Loosen the rock screw with the screw driver.
2) Turn the retaining ring clockwise (arrow direction) with holding the

radiator.
3) Remove the radiator.
4) To reassemble. reverse the above procedure.

5.3.2 Transmitter Receiver Unit

1) Disconnect connectors on the transmitter receiver unit.
2) Loosen 4 screws holding the transmitter receiver unit.
3) Loosen 2 screws holding the receiver unit.
4) Fully loosen 2 screws at the side of the diode limiter.
5) Remove the transmitter receiver unit while spreading space between

the diode limiter and the magnetron.
6) To reassemble. reverse the above procedure.
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SECTION 6

TECHNICAL DESCRIPTION

6.1 SCANNER UNIT

6.1.1. Redome Seenne,

The scanner unit consists of the radiator, the motor-encoder,
radiator rotating mechanism, bearing reset sw, transmitter and receiver
units and power supply unit. These components are housed within the
18w radome.

1) Radiator
The radiator is horizontally polarized printed array which is con­
structed on an plastic frame. The radiator, approximately 15W in
length, is coupled to the transmitter and receiver via aT-junction and
rotary joint.
At half power points horizontal beamwidth is 6° and vertical beam­
width is 25°. Side lobes are reduced by better than -21 dB with
respect to the main beam. The direction of maximum radiated power
is perpendicular to the radiator. (Figure 6-1)

~. . "

Mlinbelm

Side lobe.
Rldillor

FIG. 6-1 RADIATOR PA TTERN
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2) 1\1lltor-Encodcr
A de motor is used to rotate the radiator. The encoder section of the
assembly produces the bearing pulses for rotation synchronization. A
bearing sync pulse is generated every 0.176 degrees of rotation
(:l048 pulses per 36(0) at 5 V dc amplitude. These pulses are sent
through J1-9 to the Bearing Pulse circuit in the Display Unit.

:1) I{adialor Rotating Mechanism
Mechanical coupling bet wcen the radiatur and the motor-encoder is
effected by a reduction drive mechanism. The motor rotates at

approx. 24 rpm.

4) Bearing Reset Sw
The bearing reset switch produces the signal for the bearing reset
circuits when the permanent magnet fitted on the main gear passes
across Reed Switch SI01. The resulting bearing reset signal is mixing
with tune indicator signal (TUN!) and sent to the bearing reset circuit
in the Display Unit to synchronize the scanner position on the display.

6.1.2 Open Array Scanner

The open array scanner unit consists of the radiator. the motor­
encoder, the radiator rotating mechanism, the bearing reset circuit, the

transmitter, and the receiver.

A) Radiator
The radiator is a horizontally polarized, printed array which is con­
structed on an aluminum frame. The radiator, 2.5 feet in length, is
coupled to the transmitter and the receiver through aT-junction and
rotary joint. The radiator is driven at 24 rpm by the motor-encoder

via a gear reduction mechanism.
At the half power points, the horizontal beamwidth is 3.3 degrees

with a vertical beamwidth of 25 degrees.
Side lobes are better than - 23 dB with respect to the main beam.
The direction of maximum radiated power is perpendicular to the

radiator (Fig. 6-2).

6 - 2

Main beam

Side lobe.
Radialor

~
Ii

Fig. 6-2 RADIATOR PATTERN

B) Motor-Encoder .,

A ± 13.5 VDC motor is used to rotate the radiator. The encoder sec­
tion of the assembly produces bearing pulses for the rotation syn­
chronization. A bearing sync pulse is generated every 0.176 degrees
of rotation (2048 pulses per 360 degrees) at 5 V amplitude. These
pulses are sent to the Bearing Pulse Circuit in the Display Unit.

C) Bearing Reset Sw

The bearing reset switch produces the signal for the bearing reset
circuits when the permanent magnet fitted on the main gear passes
across Reed Switch SlO1. The resulting bearing reset signal is mixing
with tune indicator signal (TUN!) and sent to the bearing reset circuit
in the Display Unit to synchronize the scanner position on the display

6-3
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FIG. 6-3 TIME TABLE OF THE TRANSMITTER

[lw r

_____, ,- (P~F) s -I
Ifh~ofM~~~e of

Primary Voltage of
the Pulse-Trans
ITl-2J

-L
Modulator Trigger at • J 12V J-
Jl (Rl0XIIJ2 IRllX) -5V t

T

B) Magnetron
While the high voltage pulse is fed to the cathode of the magnetron.
the magnetron generates high energy oscillations in the region of
9445 MHz for the duration of the input pulse.
The operating point of the magnetron is at a voltage of -1.8 kV and a
current of 2 A.

...
C) Power Supply Unit (PClOl)

The power supply unit consists of the AVR circuit (lC 1, TR5, TR6)
and the converter circuit (lC2, TR9, TRlU) with rectifier circuits.

AVR Circuit
The AVR circuit is used to perform step down switching and to produce a
regulated 7 V de output from the ship's mains.

Converter Circuit
TR9 and TRlU are FET switches controlled by IC2 which is the power
oscillator and driver. The 22.25 kHz square at 7 V wave appears in the
primary winding of 1'1. The secondary output of 1'1 is fed to the various
rectifier circuits. The rectifier circuits produce the + 220 V, + 13.5 V,
-13.5 V and + 7 V for the scanner circuits.

Range Pulse length PRF

0.125, 0.25, 0.5, 0.75, 1.5 nm 0.081J. s 2250 Hz
3, 6, 12, 16 nm (RlUX) 0.5 IJ.s 750 Hz
3, 6, 12, 24 nm (RllX) 0.7 IJ.s 750 Hz
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A) 1\1 odulator

A line-type pulser is used in the modulator and consists of a charging
choke, FET switch. pulse transformer and PFN.
By setting the X-MIT/OFF key on the indicator control panel to
"ON", the transmitter trigger pulse is fed to the base of TR 1 in the
modulator from the transmit trigger generator circuit in the display
unit.

The modulator high voltage of +220 VDC is fed to the PFN capaci­
tors C7, C8 and C9 via L1. Because of the resonant charging action of
L1; the PFN charges to almost twice the input voltage. Since the
charging efficiency is about 90% the PFN voltage is nearly +400 V.
Upon receiving the positive pulse at the gate of the FET (TR3), TR3
conducts, and the charged voltage across the PFN capacitors is im­
mediately discharged through TR3 and the pulse transformer 1'1.
Consequently the pulse duration determined by the PFN appears on
the primary windings of the pulse transformer 1'1 and is stepped up
to the cathode of the magnetron via 1'1 secondary. The pulse peak
voltage on the primary uf '1'1 is -180 V, and the secondary voltage is
-1.8kV.
The pulse selection relay K1 is cuntrolled by the range keys on the
indicator front panel. This will provide two different pulse lengths:
0.08 IJ.sec, and 0.5 IJ.sec (R10X) or 0.08 IJ.sec and 0.7 IJ.sec (RUX) in
accordance with the range scale selected. The pulse repetition fre­
quency (PRF) changes automatically according to the operating pulse
length. (See Table 6-1).

TABLE 6.1 RANGE. PULSE LENGTH. AND PRF
RELA TlONSHIPS

6.1.3 Transmitter

The trnusmitter consists of the solid state modulatur circuit and the
1. 5 kW magnet run.



6.1.4 Rl,eiver Unit (RIOX)

The receiver unit consists of the MIC Frontend and the receiver
PCB and STC I'CB.

;\J MIC Frontend

The MIC Frontend consists of a low-noise RF amplifier, a double bal­
anced mixer and the local oscillator. The received signal is amplified
by a low-noise amplifier fed to the double balanced type mixer which
presents a good signal-to-noise ratio to the receiver. The mixer out­
put frequency is 60 Mllz. The local oscillator tuning is achieved by
the adjustment of the operator's tune control on the display control
panel.

13) Receiver I'C B

I) IF Amplifier Circuit

The IF amplifier consists of a low-noise, gain controlled IC ampli­
fier IC 1, IC2 and ICI and a bandwidth selector circuit TR2.
ICI, IC2 and IC3 are gain controlled by the Gain and STC control
signals from the Gain and STC (Anti-Clutter Sea) circuit on the
STC PCB. The maximum gain is obtained when voltage of ICI-5,
IC2-5 and IC3-5 is 4 volts.

When the gate voltage of TR2 is 0 volt, the bandwidth is wide, 10
MHz. When the gate of TR6 is -4 V the bandwidth will be nar­
row, 3 Mllz.

2) Detector Circuit

The detector circuit IC4 operates as a sensitive detector ampli­
fier. The positive video signal appears IC4-12, the IF component
is removed and the video signal is fed to the video circuit.

J) Video Circuit

The video circuit consists of TR7 and TR3. The emitter follower
TR3 operates as an impedance transformer to drive the coaxial
cable which feeds the video signal to the display unit. The video
signal can be checked at TB 1-YD.

4) Tuning Indication Circuit-I

The tuning indicator circuit consists of amplifier TR4, detector
TR5, emitter follower TR6 which charges CI9 (STC PCB) to the
detector voltage.

6 - 6

C) STC PCB
I) Tuning Indicator Circuit-2

The detector voltage which charges C19 is sent to the display
unit as a tuning indication voltage by buffer amplifier !C8. The
range of the tuning indication voltage is +4 V (detuned) and -0.7
V (tuned in long pulse).

2) Gain-STC Circuit
The receiver has a built-in Gain-STC circuit. The gain control vol­
tage from the display unit is 12 volts for maximum sensitivity, and
o volts for minimum sensitivity.
The STC control circuit consists of TR2 and TR3. This circuit
uses only the negative portion of the transmitter trigger as the
STC pulse. The positive portion is removed by CDI.
TR2 will be turned "On" with the receipt of the transmit trigger
(STC pulse). TR2 will be turned "On" and CI2 will charge. When
the transmit trigger (STC pulse) ends, TR2 will be turned "Off".
C12 will discharge to the 0 V through RI7 and RV4. The dis­
charge rate will be determined by the time constant of RI7, RV4
and C12. The slope of the STC signal can be varied by the adjust­
ment of RV4. The STC signal is combined with the Gain control
voltage and applied to the IC I, IC2 and IC3 (Receiver PCB).

3) Main Bang Suppression (MBS) Circuit
The main bang suppression circuit consists of TR 1. This circuit
uses only the negative portion of the transmitter trigger as the
MBS pulse. The positive portion is removed by CD2. TRI will be
turned "On" with the receipt of the MBS pulse. TRI will be
turned "On" and C17 will charge. When the MBS pulse ends. TR I
will be turned "Off". C17 will discharge to the 0 V through R28.
The discharge rate will be determined by the time constant of
C17 and R28. The MBS signal is combined with the Gain control
voltage and STC signal, and applied to the !C I, !C2 and IC3 (Re­
ceiver PCB).

6.1.5 Receiver Unit (RllX)

The receiver unit consists of the M!C Frontend and the receiver
PCB.

A> MIC Frontend
The MIC Frontend consists of a low-noise RF amplifier, a double bal­
anced mixer and the local oscillator. The received signal is amplified
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by a low-noise amplifier fed to the double balanced type mixer which
presents a good signal-to-noise ratio to the receiver. The mixer out­
put frequency is 60 Mllz. The local oscillator tuning is achieved by
the adjustment of the operator's tune control on the display control
panel.

Ii) Receiver PCB
I) IF Amplifier Circuit

The IF amplifier consists of a low-noise, gain controlled IC ampli­
fier ICl, IC2 and IC3, and a bandwidth selector circuit TR1 and
TR2.
ICI, 1C2 and IC3 are gain controlled by the Gain and STC control
signals from the Gain and STC (Anti-Clutter Sea) circuit. The
maximum gain is obtained when voltage of ICl-5, IC2-5 and IC3-5
is" volts.
The bandwidth selector le6 receives the pulse length selector
signal PW. When there is no pulse length signal, IC6 will be
"Off", the gate voltage of TR2 will be () volt, the pulse length is
0.08 IJ.s and the bandwidth is wide, 10 Mliz. When the pulse
length signal is available (when the pulse length is other than 0.08
IJ.s) IC6 will be turned "On" and the gate of TR2 will be -4 V and
the bandwidth will be narrow, J MHz.

2) Detector Circuit
The detector circuit IC4 operates as a sensitive detector ampli­
fier. The positive video signal appears across IC4-12, the IF com­
ponent is removed and the video signal is fed to the video circuit.

;n Video Circuit
The video circuit consists of TR11 and TR9. The emitter follower
TR9 operates as an impedance transformer to drive the coaxial
cable which feeds the video signal to the display unit. The video
signal can be checked at )I-6.

4) Tuning Indication Circuit
The tuning indicator circuit consists of amplifier TRJ, detector
TR4, emitter follower TR5 which charges C44 to the detector
voltage. This detector voltage is sent to the display unit as a tun­
ing indication voltage by buffer amplifier IC8 .. The range of the
tuning indication voltage is +4 V (detuned) and -0.7 V (tuned in
long pulse).

Ii - 8

5) Gain-STC Circuit
The receiver has a built-in Gain-STC circuit. The gain control vol­
tage from the display unit is 12 volts for maximum sensitivity, and
o volts for minimum sensitivity.
The STC control circuit consists of TR8 and TRIO. This circuit
uses only the negative portion of the transmitter trigger as the
STC pulse. The positive portion is removed by CD7.
T~8 will be turned "On" with the receipt of the transmit trigger
(STC pulse). TR8 will be turned "On" and C56 will charge. When
the transmit trigger (STC pulse) ends, TR8 will be turned "Off".
C56 will discharge to the 0 V through R61, and RVJ. The dis­
charge rate will be determined by the time constant of R61, RV3
and C56. The slope of the STC signal can be varied by the adjust­
ment of RVJ. The STC signal is combined with the Gain control
voltage and applied to the ICl, IC2 and IC3.

6) Main Bang Suppression (MBS) Circuit
The main bang suppression circuit consists of TR7. This circuit
uses only the negative portion of the transmitter trigger as the
MBS pulse. The positive portion is removed by CD8. TR7 will be
turned "On" with the receipt of the MBS pulse. TR7 will be
turned "On" and C57 will charge. When the MBS pulse ends, TR7
will be turned "Off'. C57 will discharge to the 0 V through R6J.
The discharge rate will be determined by the time constant of
C57 and R6J. The MBS signal is combined with the Gain control
voltage and STC signal. and applied to the IC I, IC2 and IC3.
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6.2.1.5 Video Processor Circuit

The Video Processor consists of IC35-IC39, and performs two
functions on the video signal.
a. Interference Rejection Processing
b. Expander Processing

The Interference Rejection Processing is performed by comparing
the bit-by-bit content of the digital video stored from each· successive
radar transmission when the IR function is enabled by the operator. The
IC35 and IC37 perform the interference rejection in this radar.

Expander Processing is performed by extending one digital video
cell to 8 digital video cells. IC35, IC37, IC38 and IC39 perform the ex­
pansion in this radar.

6.2.1.6 Video Memory

The start of the data readout of buffer memory is triggered on the
trailing edge of the bearing pulse from the scanner unit. The bearing
pulse is wave shaped by IC29. This clock is used for data processing of
IC28. The video data which has passed through IC28 is transfered to the
video memory IC41. IC41 is a DRAM consisting of 256K bit x d. IC41 is
used to produce a picture of 4 planes of which 3 will be used.
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6.2.1. Main Control PCB

6.2.1.1 Video Input Circuit

The incoming video signal from the receiver in the scanner is first
routed to the FTC circuit components consisting of COl and C2.

The Varicap diode CD1 is controlled by the voltage supplied from
the front panel I~AIN CLUTTER Control in the range of +24 V to 0 V de.

Maximum FTC occurs when the voltage is 0 V de.

The display unit consists of the Main Control PCB's, the adjustment
PCB. the Receive Buffer PCB, the Power Supply PCB. and the CRT and
its Display Control PCB.

6.2 DISPLAY UNIT

6.2.1.2 AID Converter

The A to D converter changes the filtered video signal from an ana­
log signal into a 3 bit digital signal. The AID converter consists of lC's
2-6. Since the conversion must occur at high speed, four comparator ICs
are used. The threshold level is set by RVI (Upper) located on the Re­
ceive Buffer PCB (CQA-1l6). The digitized video output is then sent for
storage in the buffer memory.

6.2.1.3 Sampling Clock Generator

The Sampling Clock Generator consists of crystals CX2 and CX3,
along with 1(25 and IC29. The CX2 operates at 3() Mllz and CX3 oper­
ates at 22.4 Mllz. The 22.4 MHz is used to set the timing of the 0.125,
().25 and 0.5 nm range scales, and the 3() MHz is used the remaining
range scales.

6.2.1.4 Buffer Memory

IC30 and IC31 are Buffer Memories, consisting of 2K bit x S dual
port input data and output data using random access. Each IC is written
to alternately at each transmission and a read-out is made simultaneously.

The buffer memory timing and transmitter triggering are shown in
the figure below.
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Power Supply PCB
The AVR converter circuit consists of a duty control AVR converter

circuit (ICI-[C3 and TR3, TR4) and power ON/OFF control and X-MIT

control circuit (lC2. [(5, ICG. TR5 and T(6).
[( 1 controls the switching duty fwm the error signal of IC2 and

drives the switching transistor TR3 and TIn. Consequently. the convert­
er outputs regulated -5V, +5V and + 12V de. ICS produces the power

"ON" signal by depressing ST-BY /OFF switch on the Control Panel and

the transmit signal by depressing X·M[T/OFF switch. When the ST·EJYI
OFF and X-M[T/UFF switches are depressed at the same time, IC5-2 is

cleared and the power supply circuit turns off.

Control PCB
The control PCB has 4 controls for the TUNE. (;;\IN. I~AI:-J CUIT­

TER and SEA CLUTTER. There are 22 keys which perform various

functions including turning the radar ON/OFF. The Control Panels are

back-lighted in 8 control steps.
There are 6 variable resistors mounted on the adjustment PC B.

which are necessary for proper alignment when the installation has been

completed.

display screen. The data enters at JI. passes through IC7. IC~ and IC~

(in Receive Buffer PCB) and is passed to CPU.

6.2.3

6.2.2

Tlw address si~nals used 10 write into aud ...·;lIlout of the video

memory ;In' geuerilted in 1(2~. The output data Irom the video memory

is entered into 1(22 the video signal mixer/processor,

Bl Magnetic Sensor
The output from the !\[agnetic Sensor is displayed at the top of the
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62.1.8 Video Output

The datil which has been converted into raster scan data is read

each raster. TIIP :3 bit image signal is digital to nnalog converted by R8,
I~!l anti IC22. and converted into video signals having 8 levels and output­
ted to the huffer amplifier TR2. The graphic data is input to TR2 via CD L
and IC22. When the image brilliance control signal is outputted from le23
and applied to TR I. the C WI' brilliance is varied in H steps. The video

signal along with the liS and VS ;rr 1' sent to the monitor display.

6.2.1.9 Optional tnnuts

This radar can be connected to the Loran C and Magnetic Flux

Sensor.

t\) Loran C
The signal outputted from the Loran C of NMEAOl8U, 0182, 018:3 or

JRC standard. will display the LATiLON or TO's at the bottom of the

display screen. For Waypoint data to be displayed, the data must be

N M EAO183 or JRC standard. The signal enters at H, and passes

through IC7, [C8 and IC9 (in Receive Buffer PCB) to CPU.

6.2.1.7 Graphic Control Memory

This radar use ~ bit CPU (lC7l. and the Graphic Display Controller.
«C~J. IC7 (CPlI) and the ICH (CDC) principally control the gr;lphic sys­

tem of the on screen display or the VI~M. EIIL. bearing scale. fixed range
m.ukers. antl other peripheral parts. The CPU is provided with memory
of !>I ~I\ hit of ROM in lUi and (i,1 1\ hit of I~AM in IC!>. The RAM mem­

ory has bat tcry backup through IC I. The datil of range. EBL. VRM. CRT
brilliance. EXP. and IR will be maintained after shutdown of power.

The CPU paints the various character data, VI~M, EBL, Range

Marker, etc. through the GDC and performs processing of the data from

the scan converter and from the keys on the control panel.
The content of the memory is read out by parallel-serial converter

1C18- iC20 and sent to video output circuit.



6.2.4 Oispl.y Monitor

The Display Monitor will operate with + 12 V from the power sup­
ply. and the flS (Horizontal Sync.), VS (Vertical Sync.), and the video
signals. The flS and VS signals are TTL (+) polarity, so the video image
will be at maximum brilliance at +3.5 V and with a video signal of 20 MHz
bandwidth.

The Display control board has the adjustments for H-Hold, Con­
trast. V-lIold, V-Gain, V-Size, Focus, Sub-Bright, and H-Size.

The CRT is used in a vertical position. so the horizontal adjustments
will effect the vertical, and the vertical adjustments will effect the hori­
zontal.

6 - 14

SECTION 7

PARTS LIST

7.1 ELECTRICAL PARTS LIST
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'.1 ELECTRICAL PARTS LIST - .....- DESCRIPTION JRC PINREF. TYPE
C17 ECEAIHUIOIB SOV 100U SCEAA02306

RIOX SCANNER UNIT TYPE 50004 -. CI8 ECQ·VIHl04jZ3 SCRAA00617

CI9 ECE·AIHKSlOOB SOV 10UF SCEAA02486
MAIN CHASSIS TYPE CQC,537 C20 ECQ·BIH103KZ3 O.OIUF SOV SCRAAOO771

IEF. TYPE DESCRIPTION JRC PIN
,

C21 ECE·AICU472 5CEAAOl980
(\01 NjS6933 SEZAAOOO20 C22 ECQ·B1H222KZ3 2200P SCRAA00954
III II I 11·780 R00112:1 7BDRDOO23 C23 ECE·AICU222 2200UF 16V 5CEAAOl7S7
~TIOI SR·J FM4. 9X·I. 9X6 SMPABOOOtll C24 ECE·AICU222 2200UF 16V SCEAAOl7S7
1103 640250·2 5jWAHOO693 C25 ECE·AICU222 2200UF 16V 5CEAAOI7S7

11Il5 IL·(;·2S·S3C2 5jWADOOO70

C26 ECEA2WU3R3B 4S0V.3.3UF 5CEAA03007

ICIllI H·7PCRD0811 7PCRD081l C27 ECEA2WU3R3B 4S0V.3.3UF SCEAA03007

In03 640706·1 SjTANOOO20 C28 ECQ·VIHI04jZ3 SCRAA00617

rnos IL·G·C2·0001 5jWADOO214 C29 ECE·AIHKSlOOB SOV 10UF SCEAA02486

~IOI NRS·109 SKRAAOOO36 C30 ECEAIEKS330B 2SV 33UF SCEAAOI988

1"201 RMC-I 5VMAAOO059

~
C31 ECQ·VlHI04jZ3 SCRAA00617

VI B4·6 1166140002 C32 ECQ·VIHI04jZ3 SCRAA00617

,CIOI H·7ZCRD0340A 7ZCRD0340A C33 ECQ·VIHIOjZ3 SCRAAOO617

C34 ECQ·VIHI04jZ3 5CRAAOO617

C35 ECQ·VIHI04jZ3 SCRAA00617

C36 ECQ·BI HI03KZ3 o.olUF SOV SCRAA00771
MODULATOR PCB TYPE CNM·149 .... C37 ECQ·BIH472KZ3 4700P SOV

COl V11N TYPE2 STXAE00683
IEF. TYPE DESCRIPTION JRC piN I CO2 HZI8BPRE STXAE00843
<:1 DDIO·979E472PSOO 500V. 4700PF SCAAA03534 CD3 U05jTYPE2 800V 2.SA 5TXAE00817
<:2 ECQ·BIHI03KZ3 O.OIUF 50V 5CRAA00771

<:3 ODI07·979SL2211s0 220PF.SOV 5CBAB02016

J: CD4 V06C TYPE2 5TXAE00747
<:4 ECQ·VIHl04jZ3 5CRAA00617 CD7 SRT·7HP STXDLOOOOS
<:5 ECEAIEKS330B 2SV 33UF SCEAAOI988 CD8 ISIS88·TPB2 STXAD0033S

COO UOSJTYPE2 800V 2.SA STXAEOO817
<:6 ECQ·BIHI03K3 O.OlUF 50V 5CRAAOO771 :. CDIO UOSJTYPE2 800V 2.SA STXAE00817
C7 ECW·1I10Il1S3HR 5CRAA00602

C8 ECW·HlOIl153HR 5CRAA00602

~
COil V06C TYPE2 STXAE00747

C9 ECW·1I101l183HR SCRAAOO882 CDl2 V06C TYPE2 STXAE00747
CIO ECQ·VI IIl04jZ3 5CRAA00617 CDI3 HZIS·3RE STXAEOO622

CD14 lSIS88·TPB2 STXAD0033S
C11 ODlO·979E472PSOO 500V. 4700PF 5CAAA03534 CDl5 F5KF20 STXAGOO321
C12 ECQ·VHII04jZ3 5CRAA00617

<:13 ECQ·VIHl04jZ3 5CRAAOO617

~
CDI6 ISIS88·TPB2 STXADOO33S

C14 ECQ·VIHlO4jZ3 SCRAA00617 CD17 HZ6CIRE STXAEOOSI6

CI5 ECQ·v IHI04jZ3 SCRAAOO617 CDI8 HZ6CIRE 5TXAEOOSI6

CDI9 V06C TYPE2 STXAEOO/47

el6 ECE·AIHU222 5CEAA01783 CD20 V06C TYPE2 STXAE00747
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REF. TYPE DESCRIPTION JRC piN
C021 IIDF2FC S1'XAG00239 REF. TYPE DESCRIPTION JRC PIN
con IIDF2FC S1'XAG00239 RU NASII. 412jRP 1/4W, UK OIlM SRBAA02779
C023 IIDF2FC S1'XAG00239 RI2 NASI/4 412jRP 1/4W, UK OHM SRBAA02779..
C02t IInF2FC S1'XAG00239 RI3 ERD·S01'j412 I/2W UK OHM SRDAA008S1
CD2S IIDF2FC S1'XAGOO239 RI4 NASI/4 103jRP II.W, 10K OHM SRBAA02780

RIS NASI/4 S62jRP 114W, S.6K OHM SRBAA02832
CD26 II IlP2FC S1'XAG00239
CD27 YIIN 1'YPE2 S1'XAE00683 RI7 NASI/4 472jRP 114W, UK OHM SRBAA02779
C028 YIIN 1'YPE2 STXAE00683 RI8 ERD·SOTj332 II2W 3.3K OIlM SROAA00847
CD29 ISH88·1'PB2 STXADOO33S RI9 NASI/4 472jRP 1/4W, UK OHM SRBAA02779
C030 ISH88·1'PB2 S1'XAD00335 R20 NASI/4 103jRP 1/4W, 10K OHM SRBAA02780

R21 NASI/4 102jRP 1/4W, IK OHM SRBAA02777
CD31 UOS1TYPE2 800Y 2.SA S1'XAEOO817
ICI UPC.94C SDAAAOOl36 R22 NASII4 104JRP I/.W, lOOK OHM SRBAA02828
IC2 UPC494C SDAAAOO136 R23 NASI/. 103jRP I/.W, 10K OHM SRBAA02780
IC3 TLPs21-I·Y STZADOO26S R2. NASI/. 222jRP I/.W. 2.2K OHM SRBAA02781
IC4 Nj~t78MOSFA SDAANOO37S R2S NASI/.472jRP I/.W,4.7K OHM SRBAA02779

R26 NASI/.682jRP I/.W,6.8K OHM SRBAA02127

ICS4 PRT·B07 5ZZAjOOOl4
jl IL·G9p·S3T2·E SjWADOO383 R27 ERD·SOT11SI 1/2W ISOOHM SRDAAOO81S
j2 IL·GI2P·S31'2·E

...
R28 ERD·SOT1151 I/2W 150 OHM SRDAA0081SSjWAOOOO82

13 6403&8·2 SjWAHOO683

I
R29 NASI/. 102jRP I/.W,IK OHM 5RBAA02777

14 BSPSHF·IAA SjWAPOOl3S R30 NASI!. 102jRP 1/4W,IK OHM SRBAA02777

R31 ERG·2S1104P 2W lOOKOHM SREAG01491
rs IL·G·2p·S3T2·E SjWADOOO67
KI LZ·12 SKLACOOOSS f R32 NASI/. 412jRP 1/.W,•. 7K OHM SRBAA02779
LI H·6LZRDOOO4S 6LZROOOO.S I R33 NASI/. 471jRP 1/4W, 470 OHM SRBAA02778
L2 H·7LZRDOIOI 7LZRDOIOI R3. NASI/. 103jRP I/.W, 10K OHM SRBAA02780
L3 H·7LCRD0039 7LCRDOO39 I R3S NASI/. 10lJRP I/.W, 100 OHM SRBAA0278S

R36 NASI/. 470jRP I/.W, 47 OHM SRBAA02819
L4 II· 7LCRD0037 7LCRD0037
LS SC·02·20G SLGAB00081

I~
R37 ERX·IAN11R8 IW,I.80HM 5REAGOI422

L6 S(.05·100 SLGABOOOO9 R38 NAS II. 100jRP I/.W,lOOHM SRBAA02776
L7 HP·OS4S SLGABOOO36 RJ9 ERD·SOT11S0 1/2W ISOHM
PC201 H·7PCRDIISIA 7PCRDllSIA RVI GF06P·IK OUM IKOHM SRMABOOOS9

I' RV2 GF06P·IK OHM IKOHM SRMABOO059
RI NASI/4 100jRP II.W, 10 OHM SRBAA02776
R2 NASI/4 102jRP 114W.IK OHM SRBAA02777

"

. ,
SHTl M30·TO·220·D·1 1'0·220 SZKBGOOO02

R3 NASI/. 102jRP I/.W,IK OHM SRBAA02777 SHT2 M30·1'0·220·0·1 1'0·220 SZKBGOOO02
Rt NASl/4 102jRP II.W, IK OHM SRBAA02777 SHT3 M30·TO·220·D·1 1'0·220 SZKBGOOO02
RS NASl/4 47lJRP 1/4W, 470 OHM SRBAA02778 SHT4 M30·TO·220·0·1 1'0·220 SZKBGOOO02

SHTS MJO·TO·220·D·1 1'0·220 5ZKBGOOO02
R6 ERG·2Sj22IP 2W.2200HM SREAG0260. I -
R7 NASI/4 472jRP 1I.W, UK OHM SRBAA02779 Tl H·7LPRD0086 7LPRD0086
R8 NASI/4472jRP I/.W, 4.7K OHM SRBAA02779 T2 H·7LTRDOI82 7LTRDOI82
R9 ERG·2ANjP470S 2W 47 OUM SREAGOl2S8 I TBI MI06D·M·5P SJTBF007S3
RIO ERX·2ANjP4R7S SREAGOl3S7 TPI LC·2·G YEL Sj1'CWOOOIS

TP2 LC·2·G YEL SjTCWOOOl5

7 - 4 I
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REF. TYPE DESCRIPTION JRC P!N

TP1 Le-2·G YEL 5JTCWOOOl5 REF. TYPE DESCRIPTION JRC P!N

TP4 LC·2·GYEL 5JTCWOOOl5 Cll C3216SLI H222J-E·TP 2200PF 5CAADOOi92

TP5 Le-2·GYEI. 5JTCWOOOl5 CI2 C3216SLI H222J·E·TP 2200PF SCAAD00792

TP6 Le-2·GYEL SJTCWOOOIS CI3 ECEAIEKSIOOI IOU SCEAA03004

TP7 LC·2·G rEL 51TCWOOOIS CI4 C3216CHIII120J·E·TP 12PF 5CAADOOi84
CIS C3216CII1 11220J·E·TP 22PF 5CAADOO869

TRI 2SCI815Y TPE2 STCAF0078I

TR2 2SA1242·Y STAAGOO238 CI6 C3216CHIII 100D·E· TP 10PF SCAAD00785

TR3 IRF840 SOOV 8A 5TZBEOO026 C17 C3216SLlH222J·E·TP 2200PF 5CAAD00792

TR4 2SCI815Y TPE2 STCAFOO781 CI8 ECEA1EKSIOOI IOU SCEAA03004

TR5 2SC3328·Y STCAF00579 C19 C3216CIIIH330J·E· TP 33PF SCAAD00794
C20 C3216CII 1II 10lj·E·TP SOV 100PF SCAADOOi80

TR6 2SJ142 STKADOOI28

TRi 2SC162iYTPE2 STCAFOO808 C21 C3216SLlH222J·E·TP 2200PF SCAAD00792

TR8 2SA81iYTPE2 STCAF00810 C22 C3216SLlII222J·E·TP 2200PF SCAAD00792

TR9 2SK736 STKADOOll6 C23 C3216CH1 H222J-E·TP 2200PF SCAADOOi92

TRIO 2SK736 5TKADOO1l6 C24 C3216CII I11330J·E· TP 33PF 5CAAD00794
J

C2S C3216SLlII222J-E·TP 2200PF SCAAD00792

TRII 2SC2983· 'I STCAFOOS78

TRS3 SP·30·BS·AN·O SZKAFOOO51 C26 ECEAIEKSIOOI IOU 5CEAA03004
C27 C3216CHI H050e-E·TP SOV SPF SCAADOO800
C28 C3216JB1H103K·E·TP SOV O.OIUF SCAAD00789
C29 C3216CH1H070D·E·TP 7PF SCAAD00977
Clo Cl216JBIHI03K·E·TP SOV O.OIUF 5CAAD00789

RECEIVER CHASSIS TYPE CGH·173 .I.. ~.
Cli C3216SLI H222J-E·TP 2200PF SCAAD00792

REF. TYPE DESCRIPTION JRC P!N r e12 ECEAIEKSIOOI IOU SCEAA03004

EJ01 NJTl946 SEZAAOOO21 Cl3 C3216SLI H222·E·TP 2200PF SCAAD00792
Cl4 C3216SLlH222J·E·TP 2200PF SCAAD00792
Cl5 ECEA1EKS1001 IOU SCEAA03004

Cl6 ECEA1CKS4701 47U SCEAA0300S

RECEIVER PCB TYPE CAE·28G - C37 C3216CII1HIOOD·E·TP 10PF SCAAD0078S
C38 C3216CHlHIOOD·E·TP IOPF SCAADOO785

REF. TYPE DESCRIPTION JRC P!N III' . C39 C3216SLlH222J·E·TP 2200PF SCAAD00792

CI C3216SLlII222J·E·TP 2200PF SCAAD00792 C40 C3216CHlH330J·E·TP 33PF SCAAD00794

C2 C3216CHlHIOOD·E·TP 10PF SCAAD00785

C3 C3216SLlH222J·E·TP 2200PF 5CAAD00792

t
C41 C3216CHI HOSOC·E·TP SOV SPF 5CAAD00800

C4 C3216SLlH222J·E·TP 2200PF 5CAAD00792 C42 Cl216SLlH222J·E-TP 2200PF SCAAD00792

C5 C3216SLlH222j-E·TP 2200PF SCAAD00792 C43 ECEA1EKSIOOI IOU 5CEAA03004
C44 C3216CH I HOSOC·E·TP SOV 5PF SCAAD00800

C6 ECEAIEKSIOOI IOU 5CEAA03004 C45 C3216CH I 1I070D·E· TP 7PF 5CAAD00977

C7 C3216CHlHI20J·E·TP 12PF 5CAADOO784

C8 C3216CHlH20J-E·TP 22PF SCAAD00869 I
C46 C3216SLlH222J·E·TP 2200PF SCAAD00792

C9 C3216CIIIHIOOD·E·TP 10PF SCAAD00785 C47 ECEAIEKS1001 IOU SCEAA03004

CIO C3216SLlII222J-E·TP 2200PF SCAADOO792 C48 C3216CHIIIIOOD·E·TP IOPF 5CAADOO785
C49 C3216SLI H222j-E·TP 2200PF 5CAADOO792
C50 ECEAIEKSIOOI IOU 5CEAA03004
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REF. TYPE DESCRIPTION JRC piN
REF. TYPE DESCRIPTION JRC PINC51 C3216CIII1I050CE· TP 50V 5PF 5CAADOOSOO
RI2 ERJ·SGEYH13V I/sW 41K OHM 5REAGOl15S4.1U 5CEAA03006

,
C52 ECEAIESN4R11 RI3 ERJ·SGEYH10V I/SW 41 OHM 5REAGOI722C53 C32165!.1I1222J·E·TP 2200PF 5CAADIlO192 I R14 ERJ·SGEYJ332V I/SW 3.3K OHM 5REAG01744(54 ECQ.VlIIIl14JZ3 5CRAAOO611

RI5 ERJ·SGEYJ220V I/SW 22 OHM 5REAGOl1lSC55 C321651.11122J ·E·TP 2200l'F 5CAADIlO192 I RI6 ERJ·SGEYJ332V I/SW 3.3K OHM 5REAG01744

C56 ECEAIEKSIOOI IOU 5CEAA03OO4
R17 ERJ·SGEYJ332V I/SW 3.3K OHM 5REAGOI144Gii (321651.111222J·E·TP 2200PF 5CAAD00192

I RIS ERJ·SGEYJ332V I/SW 3.3K OHM 5REAGOI744C58 021651.1 H222J·E·TP 2200PF 5CAA000192
RI9 ERJ·8GEYJ331V I/SW, 330 OHM 5REAG01732IC59 ECEAIEKSIOOf IOU 5CEAA03004
R20 ERj.8GEY J561V 1/8W 560 OHM 5REAGOl135C60 C3216CH 1II101l·E· TP 50V 100PF 5CAADIl0180
R21 ERJ·SGEYll02V lISW ix OHM 5REAGOI138

COl HZ3132 3V 5TXAEOO101
R22 ERJ·8GEY1471V lISW 410 OHM 5REAGOli34CO2 155226 TES5!. 5TXADIlO320
R23 ERJ·8GEYJl00V I/SW 10 OHM 5REAG01114ICI MC1350P 5DDASOooll
R24 ERJ·SGEYJ331V 1/8W. 330 OHM 5REAGOI1321C2 MC1350P 5DDA500011
R25 ERj-8GEYJ683V I/SW 68K OHM 5REAG01760IC3 MC1350P 5DDASOOOll
R26 ERJ·8GEYJ221V 1/8W. 220 OHM 5REAG01730

IC4 AN5132 5DAAROOl05 I
R21 ERJ·8GEYJ33IV 1/8W, 330 OHM 5REAG01732I11 171255·1 BRTEOOO46
R28 ERJ·8GEYJ410V 1/8W 41 OHM 5REAGOl122J2 171255·1 BRTEOOO46
R29 ERJ·8GEYJ332V 1/8W 3.3K OHM 5REAGOI1441301 IL·G·3P·53L2·E 5JWADIl0093 I , R30 ERJ·8GEYj413V 1/8W 41K OHM 5REAG0115S1.1 H·7LARD0103A 1LARDIlI03A
R31 ERj.SGEY1412V I/SW UK OHM 5REAGOl146

L2 H·iLARDOIOIA 1LARD010lA

I R32 ERj.8GEY1410V IISW 41 OHM 5REAGOI722L3 H·7LAROOIOIA 1LARD010lA
R33 ERj·8GEY1l03V 1/8W 10K OHM 5REAG01150L4 H·iLAROOI02A 7LARD0102A
R34 ERj·SGEYJ222V 1I8W 2.2K OHM. 5REAGOli42L5 IJ·7LARD0102A 7LARDIlI02A

I R35 ERj·8GEY Jl02V i/sw IK OHM 5REAG01138L6 IJ·7I.ARD010IA 7LARDOIOIA
R36 ERj·8GEY1l00V 1I8W 10 OHM 5REAG011l4

L1 H·7LARDOO83 7LARDIlO83
R37 ERj.8GEY1122V 1/8W I.2K OHM 5REAGOI139L8 H· iLARD0084 7LARDIl084 I RVI GF06VT·2·100 OHMM 5RMABool61PCI H·7PCRD1l41C 7PCRD1l41C
TRI 25K302·GRTE85L 5TKAAoo225POI H·7PDRDOOI8A 7PDRDIlOI8A
TR2 2SK302·GRTE85L 5TKAA00225RI ERj·SGEYJ223V 1/8W 22K OHM 5REAGOl7M

I TR3 2SA495GTM·Y (TPE2) 5TAAG00325

R2 ERJ·8GEY1l5IV 1I8W 150 OHM 5REAG01728
TR4 2SC3098·TE85L 5TCAF00529R3 ERJ ·8GEYJ220V 1I8W 22 OHM 5REAG0l7l8
TR5 25K302·GRTE85L 5TKAA00225RI ERJ·8GEYJ223V 1/8W 22K OHM 5REAGOl754 I TR6 2SA495GTM·Y (TPE2) 5TAAG00325R5 ERJ·8GEY1l51V 1/8W ISO OHM 5REAG01728
TR7 2SA1015Y·TPE2 5TAAG00294R6 ERj·8GEYJ220V 1/8V 22 OHM 5REAG0l7l8
W301 H·1ZCRDIl336 7ZCRDIl336

I
R1 ERJ ·8GEYJ223V 1/8W 22K OHM 5REAG01154
R8 ERJ·8GEY1473V 1/8W 680 OHM 5REAG0115S
R9 ERj·8GEYJ222V 1/8W 2.2K OIlM 5REAG01142
RIO ERj·8GEYJ220V 1/8W 22 OHM 5REAG01118
Rll ERj.8GEYJ681V 1I8W 680 OHM 5REAG01136
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TSC PCB TYPE CCG.125 ~

REF. TYPE DESCRIPTION JRC pIN

REF. TYPE DESCRIPTION JRC PIN ...-
R1 ERj·8GEYj103V 1/8W 10K OHM 5REAGOl750

CI C3216SLlH222j·E·TP 2200PF 5CAA000792
. R2 ERj·8GEY1472V 1I8W 4.7K OHM 5REAGOIH6

C2 C3216SLl H222j·E· TP 22011PF 5CAAD00792
C3 ECEAIEKSIOol IOU 5CEAA03004

11J.-
R3 ERj·8GEY jl03V 1/8W 10K OHM 5REAGOl750

C~ 202L2502 225K5~71 25V 2.2UF 5CSAC00826
R4 ERj.8GEY jl03V 1I8W 10K OHM 5REAG01750

C5 ECQ-VHI104jZ.l 5CRAA00617
R5 ERj ·8GEYj 102V 1/8W 1K OHM 5REAG01738

R6 ERj·8GEY j273V 1I8W 27K OHM 5REAG01i55

C6 02JfijFIIIIO·IZ·E-TP 50V O.llJF 5CAAOOl268 .......... R7 ERj ·8GEYj223V 1/8W 22K OHM 5REAGOli54

C7 C3216jFlIII047.·E·TP 50V e.iur 5CAADOI268
C8 C3216SLlH222j.E·TP 2200PF 5CAADOO792 ;t R8 ERj·8GEY1473V 1I8W 47K Ol/M 5REAGOl758

C9 ECEA1EKSI001 IOU 5CEAA03004
R9 ERj ·8GEY1223V 1/8W 22K OHM 5REAGOl754

CIO ECEA1ESN4R71 4.7U 5CEAA03006
RIO ERj·8GEY j473V 1I8W 47K OHM 5REAGOl758

Rll ERj·8GEY jl53V 1/8W 15K Ol/M 5REAGOl752

CII ECEAICKS4701 47lJ 5CEAA03005 I R12 ERj·8GEY jl03V 1/8W 10K Ol/M 5REAG01750

CI2 (3216jBI /Ilo3K-E·TP 50V O.OIlJF 5CAADOO789
cn C3216CH1H221j·E·TP 22I1PF 5CAAD00790 ::1 RI3 ERj·8GEY jlO3V 1/8W 10K Ol/M 5REAG017511

C1~ ECEAIEKS10111 IOU 5CEAA03004
R14 ERj ·8GEYj 103V 1/8W 10K OHM 5REAG01750

CIS ECEA1ESN~R71 4.7U 5CEAA03006
R15 ERG·ISH70 5REAGOl286

R16 ERj.8GEYJ391V 1/8W, 390 OHM 5REAG01733

C16 ECEAICKS4701 47U 5CEAA03005 I" R17 ERj.8GEY jl83V 1/8W 10K OHM 5REAG01753

CI7 C3216CHIHI50j·E·TP 15PF 5CAAD00787
CI8 ECEA1EKSI001 IOU 5CEAA03004 ',- R18 ERj ·8GEY1470V 1/8W 47 OHM 5REAG01722

CI9 ECQ·B1H332jZ3 3300PF 50V 5CRAA00586
R19 ERj·8GEYj222V 1/8W 2.2K OHM 5REAG01742

C20 ECEA1CKS4701 47UF 5CEAA03005 R20 ERj.8GEYj471V 1/8W 470 OHM 5REAGOl734

R21 ERj·8GEYj221V 1/8W 220 OHM 5REAG01730

C21 C3216jF111l04Z·E·TP 50V O.IUF 5CAAD01268 1- R22 ERj ·8GEYj122V 1/8W 1.2K OHM 5REAGOl739

C22 C3216jF1Hl04Z·E·TP 50V O.lUF 5CAAD01268
COl lSS226 TE85L 5TXAD00320 lit R23 ERj·8GEY j561V 1/8W 560 OHM 5REAGOl735

CO2 15S226 TES5L 5TXAD00320 R24 ERj·8GEYj471V lISW 470 OHM 5REAGOl734

C03 lSSIS4 TE85R 5TXAD00291 R25 ERj ·8GEYj332V 1/8W 3.3K OHM 5REAGOI744

R26 ERj·8GEYjl02V 1/8W 1K OHM 5REAGOl738

CD4 ISSIS4 TE85R 5TXADOO291 f_ R27 ERj ·8GEY1470V 1/8W 47 OHM 5REAGOl722

CD5 lSS226 TES5L 5TXAD00320
CD6 TLR123 5TZADOO101 I" R28 ERj·8GEY j562V 1/8W 5.6K Ol/M 5REAGOl747

CD7 lS5226 TE85L 5TXAD00320 R29 ERj·8GEY j470V 1/8W 47 OHM 5REAGOI722

ICI TA78DLl2P 5OAAD00636 f·
. R30 ERj ·8GEYjl02V 1I8W IK OHM 5REAGOl738

R31 ERj ·8GEYj220V 1/8W 22 OHM 5REAGOl718

IC2 NjM78M05FA 5DAANOO375 I- .1 R32 HMGLl/4A·10M OHM j 5REAA05607

IC3 Njl\H558D 5DAAFOOO27

'~J:
IC~ NjM4558D 5DAAFOOO27 R33 ERj.8GEYjl03V 1/8W 10K OHM 5REAGOl750

IC5 TLOS2CP 5DDALOO326 R34 ERj.8GEY j222V 1/8W 2.2K OHM 5REAGOl742

11 IL·G·9P·S3L2·E 9P 5jWADOOO90 R35 ERj·8GEY1471V 1/8W 470OHM 5REAGOl734

R36 ERj·8GEYj681V 1/8W 680 Ol/M 5REAGOl736

j2 SGB-XIl·A 5jWAP00451 'I R37 ERj·8GEYj332V 1/8W 3.3K OHM 5REAG01744

PCI H·7PCRD1l54A 7PCRD1l54A
POI H·7PDRDOO19A 7PDRDOO19A

:~
R38 ERj·8GEY j332V 1/8W 3.3K Ol/M 5REAG01744

R39 ERj·8GEYOROOV OOHM 5REAG01775

7 - 10
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RIlX SCANNER UNIT TYPE 50005

DESCRIPTION

MODULATOR PCB TYPE CNM·151

JRC PIN

5EZAA00020
78DRD0027
5MPABooOOI
5jWAPOOIH
5jDAH00028

JRC PIN

7PCRD1I68

",

5jWADOOO70
5jDAH00029
5jDAHOOO29
5jWAD00214
5KRAA00036

5SAA800809
7ZCRD0353

JRC PIN
5jWAH00693
5JTAN00020
5VMAAOOO59
1166140002

JRC PIN

5CAAA03534
5CRAA00771
5CBA802016

DESCRIPTION

7 - 13

DESCRIPTION

500V. HOOPF
O.OlUF 50V
220PF,50V

DESCRIPTION

RADIATOR TYPE NAX·30

MAIN CHASSIS TYPE CQC-549

MODULATOR CHASSIS TYPE CMN-287

TYPE

H·7PCRD1I68

TYPE

NjS6933
H·78DRD0027
SR·I FM4.9X4.9X6
H5P·SHF·AA
H4p·SHF·AA

IL·G·2S·S3C2
SIJF.OOIT·0.8SS
SHF·001T·0.8SS
IL·G·C2·0001
NRS·109

S·1I6
H·7ZCRD0353

TYPE
640250·2
640706·1
RMC·l
84·6

TYPE

DDIO·979E472P500
ECQ·8IHI03KZ3
DOl07·979SL221 j50

PI07
PTl04
PTl05
PTI07
SIOI

REF.

PCIOI

REF.

AIOI
MIOI
MTlOI
fl04
PI05

5102
ZCIOI

REF.

PI06
PTl06
V201
WI

REF.

CI
C2
C3

7 - 12

REF. TYPE DESCRIPTION JRC PINRoll ERJ.8GEYj392V 1/8W 3.9K OHM 5REAGOl745R42 ERJ.8GEY1182V 1I8W 1.8K OHM 5REAGI741
R~3 ERJ.8GEYj33IV 1I8W 330 OHM 5REAGOl732

R4~ ERHGEY1470V 1I8W 47 O/IM 5REAGOI722RVI GF06UT·2·1·IOK O/IM 1I2W 10K OHM 5RMA8oo128R\'2 GF06UT·2·IOK 0111\1 1I2W 10K 0111\1 5RMA8oo128TRI 2SAIIH5Y·TPE2 5TAAGOO294
TI~2 2SAI015Y·TPE2 5TAAG00294

TR3 2SCI815Y TPE2 5TCAF00781
TRI 2SCI815Y TPE2 5TCAfOO781



REF. TYPE DESCRIPTION JRC PIN l REF. TYPE DESCRIPTION JRC piN

Cl ECQ· Y1I1104jZ3 SCRAAflO61i CD8 ISIS88·TPB2 STXADOO335

C5 ECEAIEKS330B 2SV 33UF SCEAAlIl988 COO UOSjTYPE2 800V 2.SA STXAEOO8li

CDiO UOSjTYPE2 800V 2.5A 5TXAEOO817

C6 ECQ·BlfIl03KZ3 O.OIUF SOV 5CRAAlI0771

cz ECW·HIOIll53HR SCRAA00602 COil SM·IXN02 LFK4 STXALOOl2I

C8 ECW·HI0HI83HR SCRAA00802 CDI2 SM·IXN02 LFK4 5TXALOOl21

C9 ECW·HIOH333HR IKV.1I.033UF SCRAAOI084 CDI3 HZI5·3RE STXAE00622

cio ECQ·YIHI04jZ3 SCRAAOO617 CD14 IS1S88·TPB2 STXAD00335

CDl5 FIOKF20 5TXAG00312

CIl DDIO·9i9E472P500 SOOV. 4700PF SCAAA03S34

CJ2 ECQ·VII/ 104jZ3 SCRAA00617 COl6 ISI588·TPB2 5TXADOO3J5

eIJ ECQ.YIIII04jZ:1 5CRAA01l617 C017 HZ6CIRE 5TXAEOfl516

C14 EClJ· Vllllfl4jZ3 5CRAAOO617 CDl8 VllN TYPE2 STXAEOO8J8

CI5 ECQ·VIH104jZ3 SCRAA00617 CDI9 VllN TYPE2 5TXAE00818

C020 1l0F2FC 5TXAG00239

CI6 ECE·S1HlJ332K 50V.3300UF SCEAA03034

Cli ECEAIHUIOIB SOV IOOU 5CEAA02306 C02I IlOF2FC 5TXAG00239

CI8 ECQ.V1HI04jZ3 SCRAAOO617 C022 IlOF2FC 5TXAG00239

CI9 ECE·AIHKSIOOB SOV 10UF SCEAA02486 C023 IlOF2FC STXAGOO239

C20 ECQ-BlfIlO3KZ3 O.OIUF 50V SCRAAOO771 C024 llDF2FC STXAGOO239

C025 llDF2FC 5TXAG00239

C21 ECE·AICU682 SCEAA026SS

C22 ECQ-BIH222KZ3 220llP 5CRAA00954 C026 3lDF2FC 5TXAGOO313

C23 ECEA2WU3R3B 450V,3.3UF SCEAA03007 C027 31DF2FC 5TXAG00313

C24 ECEA2WU3R3B 450V.3_3UF SCEAA03007 C028 3lDF2FC 5TXAG00313

C25 ECE-AICU222 2200UF 16Y SCEAA017S7 C029 3lDF2FC STXAGOO313

C031 HZ6CIRE STXAEOOSI6

C26 ECE-AICU222 2200UF 16V SCEAA01757

C27 ECE·AICU222 2200UF 16V SCEAAOl7S7 C032 UOSjTYPE2 800V 2.SA STXAE00817

C28 ECE·AIEU332 2SV.3300UF SCEAA0303S C033 ISI588·TPB2 STXADOO33S

C29 ECE-AIEU332 2SV.3300UF SCEAA0303S C034 ISIS88·TPB2 STXADOO33S

C30 ECS·Fl VZI0SBB IU 35V SCSAAOO274 ICI UPC494C SOAAAOOl36

IC2 UPC494C 50AAAOO136

C31 ECQ- VI HI041Z3 SCRAA00617

C32 ECQ.Vl/l104jZ3 SCRAA00617 IC3 TLP521·I-Y 5TZADOO265

C33 ECQ. VIHI04jZ3 SCRAA00617 11 641986·} SjWAHOO953

C34 ECQ. VlIH04jZ3 SCRAAOO617 j2 IL·G-9P·S3T2·E SjWADOO383

C35 ECQ-BIHI03KZ3 O.(IlUF SOV SCRAAOO771 j3 /L-G·12P·S3T2·E SjWAOOOO82

14 B5P-SHF·IAA SjWAPOOl35

C36 ECQ-BIHI03KZ3 O.OIUF SOV SCRAAOO171

C37 0OO7-979BI02PSOO lOOOPF 500V SCAAA03662 jS B4P·SHF-/AA 5jWAPOOO89

COl vux TYPE2 STXAEOOSl8 j6 640388·2 SjWAHOO683

CO2 HZ/8BP STXAE00347 j7 IL·G-2P·S3T2·E SjWADOOO67

C03 UOSJTYPE2 800V 2.SA STXAEOOS/7 rs 641983-1 SjWAHOI053

KI LZ-12 5KLACOOOS5

C04 SM-IXN02 LFK4 5TXALOOl21

CD; SRT-7HP STXOLOOOOS LI H-6LZRDOOO4S 6LZRDOOO45
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REF. TYPE DESCRIPTION JRC PIN

:~
REF. TYPE DESCRIPTION JRC PINL2 H·7LZRDOIOI 7LZROOIOI
R34 ERG·IANj222U IW, 2.2K OHM 5RDAA02201L3 H·7LCRDfl040A 7LCRD0040A
R35 ERX·2ANjR39S 2W.0.390HM 5REAG03479 .1.1 H·7LCRD0037 7LCRDOO37
R36 NASI/4 103jRP 1/4W, 10K OHM 5RBAA02780L5 SC·02·20G 5LGAB00081
R37 NASI/4 10l]RP 1/4W, 100OHM 5RBAA02785
R38 ERG·2ANjPI04S 2W lOOK OHM 5REAGOI247L6 5(.10·100

5LGABOOOll
L7 lIPI05Z lOA 180UII 5LGABOO070

R39 NASI/4 100jRP 1/4W, 10 OHM 5RBAA02776PC2tll H·7PCRDIl55A 7PCRDIl55A
R40 NASI/4 lOOjRP 1/4W, 10 OHM 5RBAA02776Rl NASI/4 IflOjRP 1/4W, III OIlM 5RBAA02776 i
R41 NASI/4 470jRP 1/4W, 47 OHM 5RBAA02819R2 NASI/4 102jRP 1/4W. IK OHM 5RBAA02777
R42 NAS 1/4 10l]RP 1/4W.IOOOHI\I 5RBAA02785
R43 ERX·2ANjP5R6S 5REAGOl357R3 NASI/4 102jRP 1/4W. IK OHM 5RBAA02777

NASI/4 102jRP 1/4W,IK OHM <r

5RMABOOll7

R4
5RBAA02777

RVI GF06UT.2-IK OHMR5 NASI/4 47l]RP 1/4W,470 OHM 5RBAA02778
SHTl H-7ZSROOOI5 7ZSROOOl5R6 ERG-2Sj22IP 2W, 220 OHM 5REAG02604
SHTJ M30-TO-220-D-I TO-220 5ZKBGOOO02R7 NASI/4 472jRP 1!4W. UK OHM 5RBAA02779
Tl H-7LPROO086 7LPRDOO86
T2 H-7LTROOl83 7LTROOl83R8 NASI/4 472jRP 1/4W, OK OHM 5RBAA02779

R9 ERG-2ANjP470S 2W 47 OHM 5REAGOl258

~
TPI LC-2·G YEL 5JTCWOool5RIO ERX-2ANjP4R7S 5REAGOl357
TP2 LC-2·G YEL 5JTCWOool5Rll NASI!4 472jRP 1/4W, OK OHM 5RBAA02779
TRI 2SCI815Y TPE2 5TCAFoo781RI2 NASI/4 472jRP I/HV, OK OIlM 5RBAA02779
TR2 2SA1242·Y 5TAAG00238
TR3 IRF840 500V 8A 5TZBEOOO26RI3 ERD-50Uj472 5RDAAOI534

RI4 NASI/4 103jRP 1/4W. 10K OHM 5RBAA02780

;~
TR4 2SCI815Y TPE2 5TCAF00781RI5 NASI/4 7S2jRP 1/4W, 7.5K OHM 5RBAA02831
TR5 2SC3328Y TPE6 STCAF008ISR17 NASI14 472jRP 1/4W,4.7K OHM SRBAA02779
TR6 251142 5TKADOOl28RI8 ERD·SOUj332 I/2W, 3.3K OHM 5RDAA02197
TR7 2SCI627YTPE2 STCAF00808
TR8 2SA817YTPE2 STCAFoo810RI9 NASI/4 472jRP 1/4W, OK OHM 5RBAA02779

R21J NASI!4 103jRP 1!4W,IOKOl/M SRBAA02780

I~
TR9 IRFZ·44 STZBEOOO43R21 NASI/4 102jRP 1/4W, IK OHM SRBAA02777
TRIO IRFZ·44 5TZBEOOO43R')? NASI/4 104jRP 1/4W.lOOK OHM SRBAA02828
TRll 2SA1261·K 5TAABOOO97R2:1 NASI/4 103jRP 1/4W,lOK OHM 5RBAA02780
TRI2 2SK363VTPE2 STCAF00816
TRI3 2SCI815Y TPE2 5TCAF00781R24 NASI/4 222jRP 1/4W, 2.2K OHM 5RBAA02781

R25 NASI/4 472jRP t/sw, UK OHM 5RBAA02779
'""1/' TRS3 SP-30-BS·AN-O 5ZKAFoo051R26 NASI/4 622jRP 1/4W, 6.2K OHM SRBAA02817

Rn ERD·50U1151 1/2W, ISO OHM SRDAA02198
R28 ERD·50Uj151 1/2W,I50 OHM 5RDAA02198

R29 NASI/4 471jRP 1/4W. 470 OHM 5RBAA02778 .... RECEIVER CHASSIS TYPE CGH.175R30 ERD·50U1l82 1/2, 1.8K OHM 5RDAA02216
R31 NASI/4 1Ol]RP 1/4100 OHM 5RBAA02785

f
REF. TYPE DESCRIPTION JRC PINR32 NASI/4 104jRP 114W, lOOK OHM SRBAA02828
EJOI NjTl946 5EZAAOOO21R33 NASI/4 102jRP 114W.IK OHM 5RBAA02777
TPI 60789-2 5jWAHOOO86

7 - 16
7 - 17

-,



REF. TYPE DESCRIPTION JRC PIN
TI'~ fi()1H9·2 5j WAIIIMKIH6 r- REF. TYPE DESCRIPTION JRC PIN
TP3 60789·2 5jWAHOO086 C31 C3216SLlH222j.E·TP 2200PF 5CAADOO,92
TP4 60789·2 5jWAHOOlJ86

[ C32 ECE·AIEKSIOOB 10UF 25V 5CEAA01750
TP5 60789·2 5jWAHOO086 C33 C3216CHlHOSOC·E· TP SOV 5PF 5CAAD00800
TP6 60789·2 5jWAHOO086 C34 C3216SLl H222j-E·TP 2200PF 5CAAD00792

C35 C3216CHIH070D·E·TP 7PF 5CAAD00977
C36 C3216CHlHlOOD·E·TP IOPF 5CAAD00785

C37 C3216SLlH222J·E·TP 2200PF 5CAAD00792

RECEIVER PCB TYPE CAE-436 .' C38 ECE·AIEKSIOOB 10UF 25V 5CEAAOl750
C39 C3216SLl H222j.E·TP 2200PF 5CAAD00792

REF. TYPE DESCRIPTION JRC PIN III C40 ECE·AIEKSIOOB IOUF 2SV 5CEAA01750

CI C3216CIIIIII00D·E·TP 10PF 5CAAD00785 C41 C3216CHIH050C-E·TP 50V 5PF 5CAAD00800

C2 C3216SLI H222j·E·TP 2200PF 5CAADOO792
C3 C3216SLI H222j-E·TP 2200PF 5CAAD00792 , C42 ECE·AIEKN4R7B 4.7UF 25V 5CEAAOI9S9

C4 C3216SLIH222j·E·TP 2200PF 5CAAD00792 C43 C3216SLlH222j·E·TP 2200PF 5CAAD00792

C5 C3216CHIH070D·E·TP 7PF SCAAD00977 C44 ECQ·BIH332jZ3 3300PF 50V 5CRAA00586
C45 C3216SLlH222j·E-TP 2200PF 5CAAD00792

C6 C3216CHIH220j·E· TP 22PF 5CAAD00869 - C46 ECQ· VIHI04jZ3 5CRAA00617

C7 C3216ClllHIOOD·E·TP 10PF 5CAAD00785
C8 C3216SLIH222j-ETP 2200PF SCAAD00792 • C47 ECE·AIEKSIOOB 10UF 25V SCEAAOl7S0

C9 C3216SLIH222j.E·TP 22lJOPF 5CAAD00792 C48 ECQ·VIHI04JZ3 5CRAA00617
CIO C3216CIlIH070D·E·TP 7PF 5CAADOO977 . C49 C3216CHIH22Ij·E·TP 220PF 5CAAD00790

CSO ECE·AICKS410B 41UF 5CEAAOI707
ell C3216CIII 11220j·E· TP 22PF 5CAAD00869 ~ CSI C3216jFIH 104Z·E·TP SOV O.IUF 5CAADOl268
ciz C3216CIIIHIOOD·E·TP lUPF 5CAAD00785
CI3 C3216SLl H222j·E·TP 2200PF 5CAAD00792

+
CS2 ECE·AICKS470B 47UF 5CEAAOI707

C14 C3216SLIH222j·E·TP 2200PF SCAAD00792 CS3 ECE·AICKS470B 41UF 5CEAAOl707
CIS C3216CHIH220j-E·TP 22PF 5CAAD00869 CS4 ECE·AIEKN4R7B 4.7UF 25V 5CEAAOl9S9

. - CS5 ECE·AIEKN4R7B 4.7UF 25V 5CEAAOl9S9
CI6 C3216CHIH270j·E·TP 27PF 5CAAD00793 CS6 eJ216jBlHI03K·E·TP 50V O.OIUF 5CAADOO789
CI7 C3216CHIHIOIj·E·TP 50V 100PF 5CAAD00780
CI8 C3216CHIHIOlj·E·TP SOY 100PF 5CAAD00780

~.
CS7 C3216CHIHI50j·E·TP ISPF 5CAAD00787

Cl9 C3216SLlH222j·E.TP 2200PF 5CAAD00792 CS8 C3216SLl H222j ·E· TP 2200PF 5CAAD00792
C20 C3216CHIH270j.E·TP 27PF 5CAADOO793 CS9 ECE·AIEKSIOOB 10UF 2SV SCEAAOl7S0

C60 C3216SLlH222j·E·TP 2200PF SCAAD00792
C21 C3216SLIH222J-E·TP 2200PF 5CAAD00792 C61 ECE·AIEKSIOOB 10UF 2SY 5CEAAOl7S0
C22 C3216CIIIIII01}·E· TP 50V 100PF 5CAADOO780
C23 C3216CIIIII050C·E·TP SOV 5PF SCAAD00800

I
C62 C3216SLlH222j·E·TP 2200PF SCAAD00792

C24 C3216CHIH070D·E·TP 50V 7PF SCAAD00977 C63 ECE·AIEKSIOOB 10UF 25V 5CEAAOl7S0
C26 ECE·AICKS470B 41UF SCEAAOI707 C64 C3216SLlH222j·E·TP 2200PF 5CAAD00792

C65 ECE·AIEKSIOOB 10UF 2SV 5CEAAOI7S0
C27 C3216C III HI 000· E·T P 10PF SCAAD0078S C66 C3216SLlH222j·E·TP 2200PF 5CAAD00792

C28 C3216CIIII11000·E·TP 10PF 5CAAD00785
C29 C3216CHI H330j·E·TP 33PF 5CAAD00794

2
C67 ECE·AIEKSIOOB 10UF 25V SCEAAOl750

eJO C3216CIIlHOSOC·E·TP SOV 5PF 5CAADOOBOO C68 C3216SLlH222j·E·TP 2200PF SCAAD00792

C69 ECE·AIEKSIOOB 10UF 2SV SCEAAOl750
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REF. TYPE DESCRIPTION JRC PIN REF. TYPE DESCRIPTION JRC piN

CiO ECQ· Vl1ll04jz:l 5CRAA00617 L2 H·7LARDOIOIA 7LARDOIOIA

C71 202L25~2 225K5·\iI 25V 2.2UF 5C5ACOO826 LJ H·7LARDOIOIA 7LARDOI01A

L4 H·7LARDOI02A 7LARD0102A

C-·, ECE·AIEK5100B 10UF 25V 5CEAA01750.-
cn C3216S1111222j-E·TP 2200PF 5CAADOO792

f L5 H·7LARDOI02A 7LARDOI02A

Ci~ C3216CHIH220j·E·TP 22PF 5CAADOO869 L6 H·7LARD0102A 7LARDOI02A

CiS C3216SI.1H222j.E·TP 2200PF 5CAAD00792 L7 H·7LARDOlOIA 7LARDOlOIA

C76 ECE·AIEK5100B IOUF 25V 5CEAA01750 L8 LAP02KRR33K 5LCAAOOH8

I
L9 H·7LARD0084 7LARD0084

cn C3216S111l222j·E·TP 2200PF 5CAAD00792

C78 ECE·AIEKSIOOB 10UF 25V 5CEAA01750 PC1 H·7PDRD0022 7PDRDOO22

C79 C3216j8IHI03K·E-TP 50V O_OIUF 5CAADOO789 I PeJOI H·7PCRDll72 7PCRDll72

C80 C3216j8111103K·E·TP 50V O.OIUF 5CAADOO789 R1 ERj·8GEYj223V 1/8W 22K OHM 5REAGOl754

CDI CZ3B2 3V 5TXAEOOI07 R2 ERj·8GEYj15IV 1/8W ISOOHM 5REAG01728

I R3 ERj·8GEYj223V 1/8W 22K OHM 5REAG01754

CD2 155226 TE85L
5TXAD00320

CD3 155226 TE85L
5TXAD00320 R4 ERj·8GEYj151V 1/8W 150 OHM 5REAGOl728

CD~ 155226 TE85L
5TXADOO320 R5 ERj·8GEYj223V 1/8W 22K OHM 5REAG01754

CD5 TLRI23
5TZAD00101 R6 ERj.8GEYj151V 1/8W 150 OHM 5REAGOl728

COG TLR123
5TZADOOI01 R7 ERj-8GEYj332V 1/8W 3.3K OIlM 5REAGOI744

R8 ERj·8GEY1681 V 1/8W 680 OHM 5REAGOl736

CD7 155226 TE85L
5TXAD00320

CD8 155226 TE85L
5TXAD00320

'I~
R9 ERj·8GEYj222V 1/8W 2.2K OHM 5REAG01742

CD9 155184 TE85R
5TXAD00291 RIO ERj·8GEY j681 V 1/8W 680 OHM 5REAGOl736

CDIO 155184 TE85R
5TXAD0029I Rll ERj·8GEYj473V 1/8W 47K OHM 5REAGOl758

lCl MC1350P
5DDA500011 RI2 ERj ·8GEY j681 V 1/8W 680 OHM 5REAGOl736

5DDA500011
R13 ERj·8GEYj222V 1/8W 2.2K OHM 5REAG01742

1C2 MC1350P

1C3 MC1350P
5DDA500011 :1: R14 ERj·8GEYj331 V 1/8W. 330 OHM 5REAG01732

IC~ AN5132
5DAAR00105 R16 ERj·8GEYj102V 1/8W 1K OHM 5REAG01738

ICS TA780L12P
5DAAD00636 R17 ERj·8GEYj471V 1/8W 470 OHM 5REAG01734

1C6 NjM4558D
5DAAFOOO27 R18 ERj·8GEYj103V 1/8W 10K OHM 5REAGOl750

5DAAFOOO27
RI9 ERj·8GEYll03V 1/8W 10K OHM 5REAG01750

IC7 NjM4558D

IC8 TL082CP
5DDALOO326

I~
R20 ERj·8GEYj472V 1/8W 4.7K OHM 5REAG01746

1C9 NjM78M05FA
5DAANOO375 R21 ERj·8GEYj220V 1/8W 22 OHM 5REAG0l718
BRTEOO046

j1 171255·1
BRTEOOO46

R22 ERj.8GEYj220V 1/8W 22 OHM 5REAG0l718

j2 171255-1 I
R23 ERj·8GEYj220V 1/8W 22 OHM 5REAGOl718

R24 ERj·8GEYj220V 1/8W 22 OHM 5REAG0l718

j3 171255·1
BRTEOO046

JI 171255·1
BRTEOO046

~
R25 ERj·8GEYll00V 1/8W 10 OHM 5REAG0l714

j5 171255·1
BRTEOO046 R26 ERj·8GEYj221 V 1/8W 220 OHM 5REAGOl730

j6 171255-1
BRTEOO046 R27 ERj·8GEYj683V 1/8W 68K OHM 5REAGOl760

J7 171255·1
BRTEOO046 R28 ERj.8GEYj33IV 1/8W. 330 OHM 5REAGOl732

5jWADOOO82
R29 ERj·8GEYj33IV 1/8W. 330 OHM 5REAG01732

)301 IL·G·12P-53T2·E

L1 H·7LARDOI03A
7LARD0103A .- RJO ERj·8GEYj332V 1/8W 3.3K OHM 5REAG01744

7 - 20 7 - 21



REF. TYPE DESCRIPTION JRC piN

it
REF. TYPE DESCRIPTION JRC PIN

R:ll ERj.8C,EY)l7lY I/BW 47K OIlM 5REAGll175B
" R71 ERj·8GEYJl02V 1/8W IK 0111\1 5REAGllli38

R32 ERj.BGEY)l72V 1/8W UK 01lM 5REAGIl1746
R72 ERj·8GEYjI53V 1I8W 15K OHM 5REAGOli52

R33 ERj·8GEYnoav li8W 10K 0111\1 5REAGOI7511
R73 ERj.8GEYj 103V 1I8W 10K OHM 5REAGOl750

R34 ERj·8GEY)l70V 1I8W 47 OHM 5REAG01722
R74 ERj·8GEYJl03V 1/8W 10K 0111\1 5REAGOli5O
R75 ERj·8GEYj220V 1/8W 22 OHM 5REAGOl718-R35 ERj.8GEYj222V 1I8W 2.2K 01lM 5REAGOl742

R16 ERj.8GEYjHOV 1/8W 47 OIlM 5REAGOl722

.i
R76 ERj·8GEY}332V 1!8W 3.3K OHI\I 5REAGOl7H

R3i Hl\IGLI/4A-IOM OIlM j 5REAA05607
R77 ERj.8GEYj222V 1I8W 2.2K OHM 5REAGOl742

Rl~ ERj.8C,EY j103V lIBW 10K 0111\1 5REAGOl750
R7S ERj·8GEYj.191V 1/8W, 390 OHI\I 5REAGOl733

R:I!! ER}-RI;EY j471 V I/RW 4700111\1 5REAGOl734
R79 ERj.8GEYj472V IISW OK 0111\1 5REAGOl746
R80 ERj-8GEYJl02V lISW IK OHI\I 5REAGOl738__ oft.

RIO ERj-BGEY j222V 1/8W 2.2K OIlM 5REAGOI742

RII ERG·ISj470 5REAGOl286

J R81 ERj.8GEYjl02V 118W IK 0111\1 5REAGOl738
Rl2 ERj ·BGEYj 102V 1I8W IK OIlM 5REAGOl738

R82 ERj·8GEYj332V 1I8W 3.3K OHM 5REAGOI7H
RB ERj·8GEY j 102V 1I8W IK OHM 5REAGOl738

R83 ERD·8GEYj332V 1/8W 3.3K OHM 5REAGOI744
RH ERj-BGEYjI02V 1/8W IK OHM 5REAGOl738

R84 ERj-8GEYj821 V 1/8W 82ooHI\I 5REAGOl737
RVI GF06UT·2·100 OHM 5RMABOOl49..

R45 ERj·8GEYJl04V 1/8W lOOK OHM 5REAGOl762

RI6 ERj·8GEYj33IV 1/8W, 330 OHM 5REAGOl732

~
RV2 GF06UT·2·IOK OHM 1I2W 10K OHM 5RMABOOl28

RH ERj-8GEYj33IV 1/8W. 330 OHM 5REAGOl732
RV3 GF06UT·2·IOK OHM 1/2W 10K OHI\I 5RMABOOl28

RI8 ERj·BGEYj220V 1/8W 22 OHM 5REAG017l8
RV5 GF06UT·2·IOK OHM 1/2W 10K OHM 5RMABOOl28

R49 ERj.8GEYJlO2V 1I8W IK OHM 5REAGOl738
TRI 2SK302·GRTE85L 5TKAAOO225
TR2 2SK302·GRTE85L 5TKAAOO225- . ~-

R50 ER}-BGEY j4iOV )/8W 47 OHM 5REAGOI722

R51 ERj ·8GEY }561V 1I8W 560 OIlM 5REAGOl735

If
TR3 2SC3098·TE85R 5TKAAOO226

R52 ERj.8GEY j681 V 1/8W 680 OHM 5REAG01736
TR4 2SK302·GRTE85L 5TKAAOO225

R51 ERJ.8GEYj22IV 1/8W 2200llM 5REAGOl730
TR5 2SA495GTM· Y (TPE2) 5TAAG00325

R54 ERj-8GEYJ47JV 1I8W 470 OIlM 5REAGOl734
TR6 2SCI815Y TPE2 5TCAF00781
TR7 2SA1015Y· TPE2 5TAAG00294--R55 ERj·8GEYJl03V 1I8W 10K OHM 5REAG01750

R56 ERj·8GEY H02V 1/8W IK OHM 5REAG01738

~
TR8 2SAI015Y·TPE2 .5TAAGOO294

R58 ERj·8GEYj332V 1/8W 3.3K OHM 5REAGOI744
TR9 2SAIOI5Y·TPE2 5TAAG00294

R59 ERj·8GEYj471V 1/8W 470 OHM 5REAGOl734
TRIO 2SCI815Y·TPE2 5TCAF00781

R60 ERj·8GEYj470V 1I8W 47 OIlM 5REAG01722
TRlI 2SA495GTM· Y (TPE2) 5TAAG00325

R61 ERj·8GEY H03V 1/8W 10K OHM 5REAG01750

R62 ERj·BGEYj470V 1/8W 47 OHM 5REAGOI722
,{gR63 ERj·8GEY j562V 1I8W 5.6K OHM 5REAGOl747 . _Ii!: __ RIOX/RUX DISPLAY UNIT TYPE 50003/50006

R64 ERj·8GEY j393V 1/4W 22K OHM 5REAG01757

R65 ERj ·8GEY j223V 1/8W 22K OHM 5REAGOl754

I
MAIN CHASSIS TYPE CML·312

R66 ERj·8GEYJ223V 1/8W 22K OIlM 5REAGOl754
REF. TYPE DESCRIPTION JRC piN

R6i ERj-8GEY j473V 1/8W 47K OIlM 5REAG01758
C401 ECE·AIHSIOI 50VIOOUF 5CEAAOI368

R68 ERj·BGEY jlOOV 1/8W 100llM 5REAG017l4
C402 ECE·AIHSIOI 50VIOOUF 5CEAAOl368

R69 ERj-8GEYj473V 1I8W 47 K OIlM 5REAG01758
F401 MF5INN·6.3A 5ZFAD00336

RiO ERj.8GEYJl03V 1I8W 10K OHM 5REAGOl750
F402 MF5INN·5A 250V 5ZFADOO045

FS401 FH043 5ZFANOOOO3

Ii~t. - .
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REF. TYPE DESCRIPTION JRC pIN
FSl02 FH043 5ZFANOOOO3

t
REF. TYPE DESCRIPTION JRC PIN

j~OI SRCN2AI3·3P 5jCAC00399 C26 FK26Y5Vll1l04Z·006 5CAADOI318
1402 SRCN2A25·16P 5jCAC00307 C27 FK26Y5V1Hl04Z·006 5CAADOI318
1403 BNC·RM·3510·E BNC 5ZjUFOOOO4 C28 FK26Y5VIH104Z·006 5CAADOl318
1404 BNC-RM·3510·E BNC 5ZjUFOOOO4 C29 FK26Y5V1H104Z·006 5CAADOI318

eJO ECE·A1EU10IB 5CEAAOl813
j405 SG·8022 # 01 5JJAL00064

JS,101 MPSW00961A R·SIDE MPSWOO961A C31 ECE,AIEUIOIB 5CEAAOl81J
S~U2 MPSWU0962A L·SIDE MPSW00962A C32 ECE-A1CU470B 16V 47UF 5CEAAOI982
wun !I,iZCRDOJ06B 7ZCRD0306B CJ3 ECE-A1CU470B 16V ~7UF 5CEAAOl982
W402 !I ,7ZCRDOJ07A 7ZCRD0307A C40 FK26Y5V1HI04Z·006 5CAAD01JI8

C41 ECQ·B1H102KZ3 SOV 1000P 5CRAA00811

C42 DD804·276BI02K50 5CAAA03511
C4J RPE132·901CH331K5 5CAAA03512

MAIN CONTROL PCB TYPE CMC·622 ~ C44 DDI09·989SL471150 5CAAAOJ509

'ft C45 ECQ·V1H104jZJ 5CRAA00617
REF. TYPE DESCRIPTION JRC PIN

i
C46 ECQ·B1H22JKZ3 50V 0.022V 5CRAA00816

BTl CR2032·THB 5ZBBjOOooi

C1 ECQ·VllIlO4jZ3 5CRAAOO617 C47 ECE,AlEU330B 5CEAAOl822
C2 FK26Y5VIH104Z,006 5CAADOI318 C48 ECE·AIEU330B 5CEAAOI822
C~ DDI05·289CH330j50 5CAAA03505 C49 ECE·AIENlOOSB 5CEAA02975
C5 DDl05·289CH330j50 5CAAA03505 CS1 FK26Y5VIHI04Z·006 5CAADOI318

C52 D0104·989SL330j50 5CBAB02769
C6 ECQ·BIH472KZ3 50V.4700P 5CRAA01004

tC7 DDI05·289SLlO1150 5CAAA03507 C54 DDI07·989CH680j50 5CAAA03506
C8 ECQ·V111l04jZ3 5CRAA00617 C56 DDI07·989SL221150 5CAAA03508
C9 D0104·289CH050C50 5CAAA03503 C57 FK26Y5VlH104Z·006 5CAADOl318
CIO DDI04·289CH050C50 5CAAA03503 C58 D0106·989SLl51150 5CBAB02809

C61 FK26Y5VlHl04Z·006 5CAAD01318
Cll DD104·289CHl50j50 5CAAA03504

+CI2 DDI04.289CH/50j50 5CAAA03504 C70 FK26Y5VIHl04Z·006 5CAAD01318
C13 FK26Y5V1H104Z·006 5CAAD01318 C72 FK26Y5V1H104Z·006 5CAAD0l318
C14 EXF·P84ilZW 470PX8 5CXADOOO05 CDI IS1588·TPB2 5TXAD00335
CIS FK26Y5VIHI04Z·006 5CAADOl318 CD2 lS1588·TPB2 5TXAD00335

CD3 lS1588· TPB2 5TXAD00335
CI6 FK26Y5VIH104Z,006 5CAADOI318

lC17 FK26Y5Vll1l04Z·006 5CAAD01318 CD5 lS1588·TPB2 5TXAD00335
CI8 FK26Y5V I H104Z·006 5CAADOI318 CD6 HZ9CI 1/2W 9V 5TXAEOOJ03
CI9 FK26Y5V IH 104Z·006 5CAAD01318 CD7 ISl588·TPB2 5TXADOOJJ5
C20 FK26Y5V1H104Z·006 5CAADOl318 CD8 IS1588·TPB2 5TXADOO335

COO lS1588· TPB2 5TXAD00335
C21 FK26Y5V1HI04Z·006 5CAADOI318

•
C22 FK26Y5V1H104Z·006 5CAAD01318 CD10 lS1588·TPB2 5TXADOO335
C23 FK26Y5VlHI04Z·006 5CAAD01318 CDll lS1588·TPB2 5TXAD00335
C24 FK26Y5V 1Hl04Z·006 5CAAD01318 CX1 CSAll. OMT020 5UNABOOO42
C25 FK26Y5VIHI04Z·006 5CAAD01318 CX2 CSA30.0 OMX040 5UNABOOO79

CX3 CSA22.4MX040 5UNABOOO80
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REF. TYPE DESCRIPTION JRC pIN
ICI PST532A 5DZCYOOOll REF. TYPE DESCRIPTION JRC PIN

IC2 TC7411CllAP 5DDAEOl335 IC40 N1M4558D 5DAAFOO027

IC3 TC7 411C573A P 5DDAEOl345 IC41 HM534251Zp·IO 5DAAG00670

IC4 TC74HCI39AP 5DDAE01242 IC42 TC74HCI74AP 5DDAEOl327

IC5 HM6264ALp·15 5DAAG00380 IC46 IID7422IP 5DDAF00225

IC47 H·7DPRD0065 GALl6V8 7DPRDOO65

IC6 H·iDERDOI29 AM27C512-155DC 7DERD0129
IC6-1 MPNN24692 MPNN24692 IC48 TC74HC08AP 5DDAEOl240

IC7 UPD78CIOG·36 5DDAC00574 ICS1 IC26·2806GS4 5ZjAA00276

IC8 UPD72020GC·8·3B6 5DDAC00829 11 68100·012 12P 51WBEOOl82

IC9 TC74HC573AP 5DDAEOl345 12 68100·008 8P 51WBE00216

13 IL·G-9P·S3L2-E 9P 5jWAD00090

ICIIl TC74HC573AP 5DDAE01345
ICll HM53461ZP·12 5DAAG00400 14 IL-G-6P·S3L2·E 6P 5jWADOoo92

ICI2 HI\I53461ZP-12 5DAAG00400
15 , B6B-EH·A 5jWAP00267

ICI3 HM53461ZP·12 5DAAG00400 16 74212-10 lOP 5jWDWOO025

ICI4 HM53461ZP·12 5DAAG00400 )7 IL·G·IOP·S3L2-E lOP 5jWAD00068

18 IL·G·12p·S3L2·E 5jWAD00084

ICI5 HM53461ZP·12 5DAAG00400
ICI6 TC74HCI57AP 5DDAEOl337 19 68931·203 3P 51WBEOOl88

IC17 TC74 HC32AP 5DDAE01196 110 68931-203 3P 51WBEOO188

!C18 TC74HCl95AP 5DDAEOl506 112 74212·10 lOP 5jWDWoo025

ICl9 TC74HCI95AP 5DDAEOl506 PI 66464·102 5jWAMOOl27

P2 66464-102 5jWAMool27

IC20 TC74HC195AP 5DDAE01506
le21 TC74HC74AP 5DDAE00731 PC1 H·7PCRD1l52A 7PCRD1152A

IC22 TC74I1C08AP 5DDAE01240 R1 ERD·25U1563T 56K OHM 1/4W 5RBAA01588

IC23 UPD6326C D/A 5DDAC00496 R2 ERD·25Ul103T 10K OHM 1/4W 5RDAAOl547

IC24 TC74HC32AP 5DDAE01l96 R3 IHR·2·1031A 5RZAB00793

R4 MHR·7·103jA 5RZAB00987

IC25 TC74HCU04AP 5DDAEOl270
1C26 TC74HC221AP 5DDAEOl399

~'. R5 ERD·25U1153T 1/4W 15K OHM 5RBAA01594

1(27 TC7111C32AP 5DDAE01l96 R6 ERD·25U1391T 390 OHM 1/4W 5RBAAOl625

IC28 H·7DGRDOO07 7DGRD0007 R7 ERD·25Uj102T 1K OHM 1/4W 5RDAAOl542

IC29 TC74HCU04AP 5DDAE01270 R8 MHR·3·1021B 1KX3 5RZAB01345

R9 IHR·2·47I1B 5RZABOl376

IC30 HM63021P·28 5DAAG00394
IC31 HM63021p·28 5DAAG00394 RIO ERD·25U1152T 5RBAAOl507

IC32 TC74 HC175AP 5DDAE0l3l3 R12 ERD·25Uj470T 5RBAAOl551

IC33 TC74HCI57AP 5DDAEOl337 R13 ERD·25Ul471T 470 OHM 1/4W 5RBAA01541

IC34 TC7411CI57AP 5DDAE01337 R14 ERD·25Uj472T UK OHM 1/4W- 5RBAAOl549

R15 ERD·25U1122T 1.2K OHM 1/4W 5RBAA01539

IC35 H· 7DPRD0067 GALl6V8 7DPRD0067
IC36 TC74HC283AP 5DDAE01326 RI6 MHR·8·1031A 10K OHM X8 5RZAB00709

IC37 H·7DPRD0066 GALl6V8 7DPRD0066 RI7 ERD·25Ul472T UK OHM 1/4W 5RBAAOl549

108 TC74HC85AP 5DDAE01330 RI8 ERD·25UlI00T l/4W 10 OHM 5RBAAOl576

IC39 TC74HC393AP 5DDAE01310 R19 ERD·25Ul105T 1/4W 1M OIlM 5RBAA01616

R20 ERD·25UlI05T l/4W 1M OHM 5RBAAOl616
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REr. TYPE DESCRIPTION JRC P!N ,II REF. TYPE DESCRIPTION JRC P!NRZI ERD·25Uj.l7lT 470 OHM 1I4W 5RDAAOl541
RI ERD·25PjI03T 5RDAA02188RZ, ERD·25Uj912T 9.1K OHM 1!4W 5RDAAOI827
RVI GF06UT·2·IOK OHM 1!2W 10K OHM 5RMABOOl28RZ:J ERD·25UjI03T 10K OHM 1!4W 5RDAAOI547 . . RV2 GF06UT·2·IOK OHM 1!2W 10K OHM 5RMABOOl28~24 ERD·25UT47IT 470 OHM 1/4W 5RDAAOl541

~25 ERD·25Uj682T 5RDAA017l3 -_.
RV3 GF06UT·2·20K OHM 1I2W 20K OHM 5RMABOOl30

,~.
RV4 GF06UT·2·500 OHM 1I2W 500 OHM 5RMABOOl32R26 ERD·25Uj471T 470 OHM 1/4W 5RDAAOl541
RV5 GF06UT:2·50K OHM 5RMABOO1l8R27 ERD-25UjI03T 10K OHM 1I4W 5RDAAOI547
RV6 GF06UT·2·5K OHM 5RMABOO1l9R28 ERD·25UJlOI T 1/4W 100 OHM 5RDAAOI599
RV7 GF06UT·2·50K OHM 5RMABOO1l8R29 ERD·25UJl02T IK OHM 1/4W 5RDAAOl542

R30 ERD·25UjIOIT 1/4W 100 OHM 5RDAAOl599
,..&. WI FS2N 101.6AIO 5ZCCAOOO35

R31 ERD·25UJlOIT 1I4W 100 OHM 5RDAAOI599
R32 ERD·25UjI02T IK OHM 114 5RDAAOl542
R33 ERD·25UJlOIT 1I4W 100 OHM 5RDAAOl599
R34 ERD·25UJl02T IK OHM 1I4W 5RDAAOI542

RECEIVE BUFFER PCB TYPE CQA·116R35 ERD·25Uj22IT 220 OHM 1/4W 5RDAAOl543

REF. TYPE DESCRIPTION JRC P!NR36 ERD·25UJlOH lOOK OHM 1/4W 5RDAAOl623
CI ECQ·BIH472KZ3 50V, 4700P 5CRAAOlOO4R37 ERD-25Uj473T 1/4W 47K OHM 5RDAAOI618
C2 DOl05·289SLlO1j50 5CAAA03507R38 ERD·25UjI03T 10K OHM 1/4W 5RDAAOl547 ca ECE·AIEN4R7SB 5CEAA03051R.19 IHR·3·103jA 10K OHM X3 5RZABOO532
C4 ECE·AIEN4R7SB 5CEAA03051R40 ERD·25UjI32T 5RDAAOl742
C7 ECE·AIEUIOIB 5CEAAOl813

R41 ERD·25Uj222T 2.2K OHM 1/4W 5RDAAOl548
C8 FK26Y5 VIH 104Z·006 5CAADOI318R-l4 ERG-2SjI50P 2W IS OHM 5REAG02088
C9 FK26Y5VIHI04Z·006 5CAADOI318R45 ERG·2Sj560P 2W 56 OHM 5REAG03217
CIO ECE·AICU470B 16V 47UF 5CEAAOl982R-l8 ERD·25UjI03T 10K OHM 1I4W 5RDAAOl547
Cll EXF-P8471ZW 470PX8 5CXADOOOO5R49 ERD·25Uj36IT 1/4W 360 OHM 5RDAAOl610 t.

FK26Y5VIHI04Z·006 5CAADOI318CI2

TRI 2SAIOI5Y·TPE2 5TAAGOO294
CI3 ECE·AICU470B 16V 47UF 5CEAA01982TR2 2SCI815Y TPE2 5TCAF00781
C14 FK26Y5VlHI04Z·006 5CAADOI318 .TR3 2SCI815Y TPE2 5TCAFOO781
CI6 ECE·AICU470B 16V 47UF 5CEAAOl982TR4 2SC2983 5TCAF00623
CI7 FK26Y5VIHI04Z-006 5CAADOI318TR5 2SA1244·Y 5TAAGOO220
CI9 FK26Y5VIHI04Z·006 5CAADOI318

TR6 2SC3303·Y 5TCAF00525
C20 ECQ·VIHI04jZ3 5CRAA00617TR7 2SAI015Y·TPE2 5TAAG00294
COl ISV149B 5TXAD00332WI H·7ZCRD031lA 2P 7ZCRD0311A
CD2 ISI588·TPB2 5TXAD00335
CD3 IK34A 5TXCHOOOOI
CD4 ISI588·TPB2 5TXAD00335

ADJUSTMENT PCB TYPE CCB·351 '- CDS IS1588· TPB2 5TXAD00335

.~.
IC2 NE521N 5DAALOOO24REF. TYPE DESCRIPTION JRC P!N
leJ NE521N 5DAALOOO24BZI MEB-12·5 5UBBBOOOOI
IC4 NE521N 5DAALOOO24POI H·7PDRDOOI6 7PDRDOOI6
1C5 NE521N 5DAALOOO24
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REF. TYPE DESCRIPTION JRC pIN
IC6 MC74FI48N 5DAAjOO607 .. '.- CONTROL PCB·A TYPE CCK·591
IC7 TC74HC04AP 5DDAE01194
IC8 TLP521·2·A 5TZAD00208

*
REF. TYPE DESCRIPTION JRC PIN

ics TC74HCI57AP 5DDAEOl337 11 IL·G·2P·S3L2·E 5jWADOO094
jl IL·G·6P·S3L2·E 61' 5jWADOOO92 PDI H·7PDRDOOIO 7PDRDOOIO

I'll AS90140 5WAAB00258
j2 68931·206 61' 5jWBEOOl81 PL2 AS90140 5WAAB00258
1'1 66464·102 5jWAMOOl27 PL3 AS90140 5WAAB00258
1'2 66464-102 5jWAMOOl27
PDI H·7PDRDOOI4B 7PDRDOOI4B
RI ERD·25Uj560T 1/4W 56 OHM 5RDAAOI602

R2 ERD·25Uj821T 820 OHM 1/4W 5RDAAOI604 - CONTROL PCB·B TYPE CCK·592
R3 ERD·25UjI03T 10K OHM !/4W 5RDAAOI547
R4 ERD·25UjI02T IK OHM !/4 5RDAAOl542

~.
REF. TYPE DESCRIPTION JRC PIN

R5 ERD·25UlIOI T 1/4W 100 OHM 5RDAAOl599 POI H·7PDRDOO11A 7PDRDOOIIA
R6 ERD·25Uj68IT 1/4W 680 OHM 5RDAA01627 I'll AS90140 5WAABOO258

PL2 AS90140 5WAABOO258
R7 ERD·25Uj821 T 820 OHM l/4W 5RDAA01604 PL3 AS90140 5WAABOO258
R8 ERD·25Uj220T 22 OHM 5RDAA01622 PL4 AS90140 5WAABOO258
R9 ERD-25Uj33lT !/4W 330 OHM 5RDAA01480
R11 ERD-25UlI03T 10K OHM l/4W 5RDAA01547

:t~
PL5 AS90140 5WAABOO258

RI2 MHR·6·l52jB 1.5K OHM X6 ' 5RZAB01340 Rl ERD·25Pj472 l/4W 4.7K OHM 5RDAA01183

R2 ERD·25Pjl03 1/4W 10K OHM 5RDAA01l46
RI3 ERD·25Uj222T 2.2K OHM l/4W 5RDAA01548 R3 ERD·25Pj683 l/4W 68K OHM 5RDAA01265
R14 ERD·25Uj47/T 470 Ol/M !/4W 5RDAA0154l RVI RKllK1l3 10KB L30 10K OHM 5RZBGOO098
RI5 ERD·25Uj222T 2.2K OHM !/4W 5RDAA01548 DC24
R16 ERD·25Uj471T 470 OHM !/4W 5RDAAOlS4l
RI7 ERD·25UjI02T IK OHM 1/4 5RDAA01542 RV2 RKllK1l3 10KB L30 10K OHM 5RZBGOOO98

DC24
RI8 ERD·25UlI03T 10K OHM l/4W 5RDAA01547 RV3 RKllK1l3 10KB L30 10K OHM 5RZBGOO098
R24 ERD·2SUj68IT 1/4W 680 OHM SRDAA01627 DC24
R25 ERD·25Uj222T 2.2K OHM !/4W SRDAA01548 RV4 RKllK1l3 10KB L30 10K OHM SRZBGOO098
R26 ERD·25Uj11IT 110 OHM !/4W 5RDAA01832 DC24
RVI RVG0707VlOO·IO·50IM 500 OHM 5RVAFOOO26 WI FS2N152.4AlO SZCCAOOO36

RV2 RVG0707VlOO·lO·50lM 500 OHM 5RVAFOOO26
TRI 2SC1815BLTPE2 STCAFOO780
TR2 2SC18l5BLTPE2 5TCAFOO780
TR3 2SC1815BLTPE2 5TCAF00780 :- POWER SUPPLY PCB TYPE CBD·I026
W3 H·7ZCRD0308A 121' 7ZCRD0308A -

REF. TYPE DESCRIPTION JRC PIN

Cl ECE·AlHUI02 50V 1000UF 5CEAAOl780

C2 ECE·AlCUlOlB lOOUF l6V 5CEAA01827

C3 ECE·AlCUlOlB lOOUF 16V 5CEAA01827

C4 ECE·AlCUlOIB lOOUF 16V 5CEAA01827

C5 ECQ·B1H222KZ3 22001' 5CRAA00954
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REF. TYPE DESCRIPTION JRC PIN
C6 ECQ·B1HI03K23 O.OIUF 50V 5CRAAOO771 REF. TYPE DESCRIPTION JRC PIN

C7 ECQ·B1III03K23 O.OIUF 50V 5CRAAOO771 PCI H·7PDRDOO09A 7PDRDOOO9A

C8 ECEAICU222B 16V 2200UF 5CEAA02870 PC501 H·7PCROl1l5A 7PCRD1115A

(9 ECE·AIHU221 50V 220U 5CEAA01843 Rl ERD·25U1I03T 10K OHM l/4W 5RDAAOl547

(10 ECE·AICU222 2200UF 16V 5CEAAOI757 R2 ERD:25U1472T OK OHM l/4W 5RDAA01549

~-.. R3 ERD·25U1472T OK OHM l/4W 5RDAAOl549

CII ECQ· V1II104123 5CRAA00617

CI2 ECQ· V111104123 5CRAA00617 R4 ERD·25U1222T 2.2K OHM l/4W 5RDAAOl548

CI3 ECQ· VIHI04123 SCRAA00617 RS ERD-2SUl682T 5RDAAOl713

04 ECQ· VIHI041Z3 SCRAA00617 R6 ERD·2SUH72T OK OHM l/4W 5RDAAOl549

CIS ECQ· VIHI041Z3 SCRAA00617 R7 ERD-2SUJI03T 10K OHM 1/4W SRDAAOIS47

R8 ERD-2SUJ472T OK OHM 1/4W SRDAAOIS49

CI6 ECQ· V1II104123 SCRAA00617

CI7 ECQ· VlllI04JZ3 SCRAA00617 R9 ERD-2SUH72T OK OHM 1/4W 5RDAA01549

CI8 ECE·AIHUnl 50V 220U SCEAA01843 RIO ERD-2SUH72T OK OHM 1/4W SRDAAOIS49

CI9 ECE·AIHUIOOB SOV 10UF SCEAA02184 Rll ERD-SOT1331 II2W 330 OHM 5RDAA00823

C20 ECE·AIHUI00B SOV IOUF SCEAA02184 RI2 ERD·SOTj331 II2W 330 OHM SRDAA00823

RI3 ERG-2AN1I00 2W 10 OHM SREAGOO048

C21 ECE-AIHUIOOB SOV IOUF SCEAA02184

C22 ECQ·BIHI03K23 O.OIUF SOV SCRAAOO771 R14 ERG-2AN1100 2W 10 OHM SREAGOO048

COl UOSC STXAEOOO34 RIS ERD-2SUJI02T IK OHM l/4W 5RDAAOl542

CO2 HZllA3 1/2W IOV STXAE00269 R16 ERD-2SU1I02T lK OHM l/4W SROAAOIS42

C03 151588 5TXADOOO40 R17 ERD·2SU1I02T IK OHM 1/4W SROAAOl542

R18 ERO-2SUJI03T 10K OHM 1/4W SRDAAOl547

C04 F6P20F STXAG00288

CDS IlDF2FC STXAGOO239 R19 ERO-2SU1222T 2.2K OHM 1/4W SRDAAOl548

CD6 llDF2FC 5TXAG00239 R20 ERO-25Ul471T 470 OHM 1/4W 5RDAAOl54I

COl F6P40F 5TXAG00289 R21 ERD-25U1823T 5RDAA01921

C08 HZ5CI 5V 1I2W 5TXAEOO130 R22 ERD-25UH72T OK OHM 1/4W 5RDAAOl549

R23 ERD·25Ujl02T lK OHM 1/4W 5RDAAOl542

CD9 151588 5TXADOOO40

COlO V06C 200V l.lA 5TXAEOOOl6 R24 ERD-25UH72T OK OHM 1/4W 5RDAA01549

ICI TU94CN 50DAL00546 R25 ERD-25UH72T OK OHM 1/4W 5RDAA01549

IC2 TLP521·2·GB 5TZAD00234 R26 ERD 501'1470 II2W 47 OHM 5RDAA00803

IC3 TL431CLPB 5DOALOI271 R27 ERD-25UH71T 470 OHM 1/4W 5RDAAOI541

R28 ERD-25Ujl03T 10K OHM 1/4W 5RDAAOl547

IC4 TL499ACP 50DAL01290

IC5 TC4013BAP 5DOAE00817 R29 ERD-25U1333T 1/4W 33K OHM 5RDAAOI591

IC6 TC4011BP MOS 5DOAEOOO53 R30 ERD-25UJI03T 10K OHM I/4W 5RDAAOl547

11 B7p·VH 51WAP00291 R31 ERD-25UJI03T 10K OHM 1/4W 5RDAA01547

12 B2B·EH 51WAP00213 R32 ERD-25UJI03T 10K OHM l/4W 5RDAAOI547

R33 ERD-25UJI03T 10K OHM l/4W 5ROAAOI547

L1 SC·05·101 5LGABOOO58

L2 HP·013J 5LGABOOO59 R34 ERD-25UH71T 470 OHM 1/4\V 5ROAAOl541

L1 FL·9H472]·H 4.7MH 5LCAA00653 R35 ERD-25UH71T 470 OHM 1/4W 5RDAAOI541

Ll IIP·013] 5LGABOOO59 R36 ERO·25Ul471 T 470 OHM l/4W 5RDAAOI541

L5 FL·51Il01K 100UII 5LCAAOOOl3 R37 ERD-25U1222T 2.2K OHM l/4W 5RDAAOl548

RVI GF06X-IK OHM lKOHM 5RMABOOI05
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REF. TYPE DESCRIPTION JRC P!N
T1 H·7L TROOl73 7LTRDOI73 REF. TYPE DESCRIPTION JRC P!N

TPI LC-2·G YEL 5JTCWOOOl5 C527 ECKD2HI03KB5 5CBAAOOl76

TRI 25C1627·Y 5TCAF00299 C528 ECE·A2AUIOOB 5CEAA0253~

TR~ 25AlOlO K 5TAABOOO34 C529 6ZZAB02953

TR3 25K525 5TKAAOOl60 C530 MMHF63KI05 63V. iUF 5CRAROOO7J
C531 ECE·A2AUlOOB 5CEAAll253~

TR~ 25K525 5TKAAOOl60
TR5 2589061' 5T8AEOOO88 C533 0D12·63B 272K500 2700. 500V 5CAAA03577

TR6 2589061' 5TBAEOOO88 C551 001ll9·635L221150 50\'.220P 5CAAA03639

W2 H· 7ZCR00313A 7ZCRD0313A C552 0009B222K500 5CBABOIl9~3

ZSI H·7Z5RDOOI2 7Z5RDOOI2 C553 ECEA2CU2R2B 2.2U 160V 5CEAAll2836

C554 00106F103Z50 50V 10000PF 5CBABOO~00

C555 ECEA2CU4R7B ~.7U 160V 5CEAA02835

·C0501 ERB·12·01 5TXAKOOl31

CRT MONITOR PCB TYPE CCN-199 - C0502 151588·TPB2 5TXAOO0335

C0503 ERBH-04 5TXAKOOI08

REF. TYPE DESCRIPTION JRC P!N I C0504 ERB44·04 5TXAKOOI08

C501 ECQ·BIHI03KZ3 O.OIUF 50V 5CRAA00771
C502 ECQ·BIH223KZ3 50V 0.022U 5CRAAOO816 C0505 ERB83·004 5TXAKOOl32

C503 EC5·FI VE334BB 35V.0.33U 5CSAA00285 C0506 ERA22·08 5TXAKOOl33

C50~ EC5·FI VZ475BB 35V. 4.7U 5CSAAOO286 C0507 ERA22·02 5TXAKOOl34

C505 ECS·FI VZ475BB 35V.4.7U 5CSAAOO286 C0508 ERA22·08 5TXEHOOOOI
rT\£::~l ErviiZ lOOV iA 5TXANUOO61\".U•.hJl

C506 ECE·AIEUIOO 25V 10UF 5CEAAOI845
C507 ECE·AICU330B 33UF 16V 5CEAAOI828 C0552 HZ24BP 24V 0.8W 5TXAE00372

C508 ECE·AICU22IB 220UF 16V 5CEAAOl834 C0553 HZ24BP 24V 0.8W 5TXAE00372

C509 ECQ·VIH3331Z3 5CRAAOO804 IC501 AN5763 50AAROO049

C510 ECEAIAUI02 5CEAA02175 IC502 AN5790N 50AAROOO50

1501 RTB·1.5·4F 4P1N 510AHOO066

C51l ECQ·BIHI53KZ3 50V.0.015U 5CRAAOlOO5
C512 ECQ-BIHI53KZ3 50V.0.015U 5CRAAOlOO5 1551 RT-OIN·2.3A 5JTCQOOO81

C513 ECCFIH3901 5CAAFOOO74 L501 H·7LWRD0060 7LWRDOO60

C514 ECE·AIVU4R7 5CEAAOl898 L502 H·6LWBS07018 6LWBS07018

C515 ECQ· VIH333}Z3 5CRAA00804 L551 LAP02KR3R9K 3.9UH 5LCAA00610

Pe501 H·7PCR01162 7PCROll62

C516 ECH·SIH2721Z3 50V, 2700P 5CBAAOO179
C517 ECQ·PIH2721Z3 50V 0.OO27U 5CRAAOIOO8 PC502 H·7PCR01l63 7PCROll63

C518 ECQ· BIH 562KZ3 50V 5600P 5CRAAOlOO2 POI H·7POROOO17 7PORDOOI7

C519 ECE·AlCU22IB 220UF 16V 5CEAAOl834 R501 ERO·25U}472T 4.7K OHM 1/4W 5ROAAOl549

C521 ECQ·BIH472KZ3 50V.4700P 5CRAAOI004 R502 ERO·25U1913T 5ROAAOl580

R503 ERO·25U1683T 68K OHM 1/4W 5ROAAOl705

C522 ECW·HIOH273KR 5CRAA00777
C523 MMB35K475 35V.47U 5CRAROOl34 R504 ERD·25U16R8T 6.8 OHM 1I4W 5REAG02375

C524 ECE·AICU221B 220UF 16V 5CEAAOl834 R505 ERO·25UllROT 10HM 5ROAAOl733

C525 ECE·AICU222 2200UF 16V 5CEAA01757 R506 ERD·25U1l53T 1/4W 15K OHM 5ROAAOl594

C526 ECKOZHlO3KB5 5CBAAOOl76 R507 ERO·25U14R7T 5ROAAOl550

R508 ERD-25U1471 T 470 Ol/M 1I4W 5RDAAOl541

7 - 34
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REF. TYPE DESCRIPTION JRC pIN
REF. TYPE DESCRIPTION JRC PINR509 ERD·25UJI53T 1!4W 15K OHM 5RDAAOI594
TR551 25C3187 5TCAG00082R510 ERD·25UJ332T 3.3K OHM 1!4W 5RDAAOI544
TR552 2SC1675·K 5TCABOl389R51l * 6ZZABlOOOO
W501 H·7ZCRD0319A 7ZCRD0319AR512 ERD·25UJ273T 1!4W 27K OHM 5RDAA01615
W502 H·7ZCRD031OB 7ZCRD03IOBR513 ERD·25UJ222T 2.2K OHM 1!4W 5RDAAOl548
W503 H·7ZCRD0314A 7ZCRD0314A

R514 ERD·25UJ223T 22K OHM 1!4W 5RDAAOl545
Z501 05112425·SP 5ZKAEOO099.R515 ERD·25UJ220T 22 OHM 5RDAA01622
Z503 MPNN24734 CCN·199 MPNN24734RSI6 ERD·25UJJOOT 1!4W 10 OHM 5RDAA01576
Z551 S7·524T·200 5ZJAT00085RSI7 6ZZAB02953

R51il ERD·2SUJ473T 1/4W 47K OHM 5RDAA01618

RS20 ERD·25UJ33IT 1!4W 330 OHM SRDAA01480
RS21 ERD·25UJJ53T 1!4W 15K OHM 5RDAAOI594 • CRT UNIT TYPE CKJ·I06R522 ERD·50TJ272 I/2W 2.7K OHM 5RDAA00845
RS23 ERD·25UJ33IT 1/4W 330 OHM 5RDAAOI480 • REF• TYPE DESCRIPTION JRC PINR551 ERD·25UJ221T 220 OHM 1/4 5RDAA01S43

T502 H·7LGRD0040 7LGRD0040, V501 E2871B39·SD HT eer:C7/lt..1 5VBAB00061R552 ERD·25UJJ02T IK OHM 1/4 5RDAA01542
W511 H·7ZCRD0332 7ZCRD0332R553 ERD·50VJ202 5RDAA01574
W512 * 6ZZAB10000R554 ERD·25UJ680T 68 OHM 1!4W 5RDAA01587

R555 ERD·25UJJ03T 10K OHM 1!4W 5RDAA01547
R556 ERD-25UJl84T 1/4W 180K 5RDAA01811

R557 ERD-25UJl03T 10K OHM 1/4W 5RDAA01547
R558 ERD-25UJ220T 22 OHM 5RDAA01622
R559 ERD-25UJJ01T 1/4W 100 OHM 5RDAA01599
R560 ERD-25UJl83T 18K OHM 1/4W 5RDAA01605
R561 ERD-25UJ101T 1/4W 100 OHM 5RDAA01599

R562 ERD-25UJ221T 220 OHM 1/4 5RDAA01543
R563 ERD.25UJ683T 68K OHM 1!4W 5RDAA01705
R564 HMGLl/2A-22M OHM J 5REAA05621
R565 ERD·25UJ222T 2.2K OHM 1/4W 5RDAA01548
RV501 RVG0707V101-10·104M lOOKOHM 5RVAFOO140

RV502 RVG0707V101·10·103M 10K 5RVAFOO136
RV503 RVG0707VIOI·10·102M 1KOHM 5RVAFOO141
RV504 RVG707VI01·10·504M 500K 5RVAFOO166
RV505 VG152L7SB2M OHM B·2M OHM 5RMACOO130
RV506 RVG0707VI01-10·303M 30K 5RVAFOO157

RV507 RVG0707V101·10·201M 200 5RVAFOO135
T501 H·7LPRDOO94 7LPRD0094
T502 H·6LRBS00054 6LRBSOOO54
TH501 ERT-D2WIIL333S 33K 5CBAAOO178
TR501 2SD1680 5TDAROOO19
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PARTS LOCATION LIST .. , ,.- REf. TYPE DESCRIPTION JRC PIN
32 Q·Ring BRPKOOOl9

Reference to Fig. 122 1_ 33 Connector.Cable BRjDOO1l3
34 Rope MPXPOl279

Assembly Drawing of RIOX Scanner Unit 35 Sems Screw BSNC04012B

REf, TYPE DESCRIPTION JRC PIN 36 Serns Screw BSNB040lOB
I Radome Assy Containing MPBX17317 37 Serns Screw BSNC05012B

of No.2

I
38 Sems Screw BSNC04016B

Nut.Special MTL033810A 39 Sems Screw BSNC04020B
3 Radome MTVOO2343 40 Sems Screw BRTG03318
4 Radiator Assy MPAEOOSOI
5 Gear Assy Containing MPGK02946

;:z
41 Sems Screw BSNC03006B

of No.6 42 Serns Screw BSNC03008B
43 Sems Screw BSNC03010B

6 MTiOI Magnet SR·I 5MPABOOOI 44 Spacer MTBI43380A
7 Rotary joint Assy MPABOl684 45 Spacer MTD004993
8 Bearing BRGKOl325
9 Ring,Retaining BRTG01l92 I" 46 Cover MTC003325
III Bearing BRGK01324 47 Sems Screw BSNA04020B

48 Spacer MTKOO0360
11 Plate,Retaining MTB144765
12 Housing MTC002285
13 Main Chassis Assy MPBC07978
14 Packing,Rubber MTT020323
15 V201 Magnetron RMC·I 5VMAAOO059

16 MIOI Motor Assy 7BDRDOO23
17 Chassis MPBC09S03 - ."
18 RCV PCB Assy CAE·286
19 STC PCB Assy CCG·125
20 Cover MTB194039A

21 Cover MTB194040A
22 E301 Micro Front End 5EZAAOOO21

NjT1946
23 AIOI Diode Limiter NjS6933 5EZAAOOO20
2,1 Blank
25 Cover MPSCOO703

26 Plate.Radiator MTB144781
27 PC201 Modulator PCB Assy CNM·149
28 SIOI Reed Switch NRS·I09 5KRAAOOO36
29 Cable Clamp MTC003327
30 Bolt.Special MPTG02028A

31 Seal Washer BRTG03190
~ '.'1
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NOlES d. IHE DISIANCE BElWEEN IHE UNlIs AS FOLLOWS.

FIG. 101 GENERAL SYSTEM DIAGRAM Rl0X

¢:::J rORECASTLE

~ '" n." ,.,,,
62 I .78 I
-¥

5/16-18UNC
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DISPLAY UNII
WEIGHI APPROX. 4.B'1

II L -- SHIP'S MAINS
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~
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STANOARD "AXI.. U..
SCANNER UNIT TO DISPLAY UNIT 15m 20 ItI

2. EU.. INAIING IHE INIERFERENCE ON FREOUENCIES USED FOR "ARINE CO....UNICAIIONS
AND NAVIGAIION DUE 10 OPERA liON OF IHE RAOAR. All CABLES OF RADAR ARE 10 BE
RUN AWAY FRO" IHE CABLES OF RADiO EQUIP.. ENI lEX. RADIOIELEPHONE. LORAN
COM"UNICAIIONS RECEIVER AND DIRECIIQN FINDER EfC.l. ESPECiAllY INIER-WIRING
CABLES BEIWEEN SCANNER UNII AND DISPLAY UNII OF THE RADAR SHOULD NOI BE RUN
PARALLEL WIIH IHE CABLES OF RADIO EOUIPMENI.

~IL:::--'f 1
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PARTS LOCATION LIST

Reference to Fig123&Flg124

Assembly Drawinc of RIIX Scanner Unit

REF. TYPE DESCRIPTION JRC PIN
1 NAX·30 Radiator Assy MPAE00683
2 Upper Housing Assy MPBC09809

2·1 Housing MTVOO3667
2·2 Hinge MTB194255C
2·3 Plate MTBI94256

3 Lower Housing Assy MPBC09810
3·1 Housing MTV003668
3·2 Packing MTT028574
3·3 Shaft MTL042586B
3·4 Stay BRDM00446

3·5 Plate MTBI94257A
3·6 Packing MTT028575B
3·7 Cable Clamp BRBPOOOO8
3·8 Bolt BRTGOO563
3·9 Washer,Spring BRTG00747

3·10 Washer,Seal BRPKOO332
3·11 O·Ring BRPKOOO83

4 Plate MTB194254C
5 Motor
6 SHM Switch

Turning Assy MPGK03761
7·1 Rotating Joint Assy MPAB02196
7·2 Gear MTVOO3674A
7·3 Cover MTL042608
7·4 Bearing BRGKOI324

7·5 Ring.Retaining BRTGOO735
7·6 Housing MTCOO3613

8 Waveguide.T'dunction MPAB02197
9 Plate,Retaining MTB194258
10 V·Ring BRPKOO673

11 Mounting,Ring MTVOO3669
12 O·Ring BRPKOOO68
13 Guide Pin MTL042585
14 Switch Cover MPPK00925
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FIG. 102 OUTLINE DRAWING OF R10X SCANNER UNIT
7 - 41

REF. TYPE DESCRIPTION JRC PIN

15 Toggle Switch

16 CMN·287 Modulator Assy MDMW02048
16-1 Chassis MTB194259C
16-2 Cover MTBI94262B
16-3 CNM-151 PCB

16-4 Magnetron

17 CGH-175 Receiver Assy MDHWOI051

17·1 Chassis MTBI94265A

17·2 Cover MTBI94266

17·3 CAE·436 PCB

17-4 MIC

17-5 Diord-Lirniter

17-6 Plate MTBI94261A

17·7 Cover MTL042609A

18 Cable Clamp MTB06992W

19 Cable Clamp CKS-IO-L

20 Washer.Speciol BRTG03258

21 Screw BRTG04671
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FIG. 722 ASSEMBLY DRAWING OF R10X RADOME SCANNER UNIT FIG. 123 ASSEMBLY DRAWING OFR77X OPEN ARRAY SCANNER UNIT 7 OF 2
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	Chapter 1: Overview
	1.1 Introduction
	How to Use This Handbook
	Terminology
	General
	Figure 1�1: Radar System
	Display Unit
	Scanner

	Display Unit Features
	Operating Modes
	Half -Screen Window Options
	Figure 1�2: Full Screen Operating Modes



	1.2 The Pathfinder Radar Display
	Pathfinder Radar Options

	1.3 The Chartplotter Display
	Chartplotter Display Options
	Figure 1�3: Typical Chartplotter Display

	Chartplotter Functions

	1.4 Operating Controls
	Figure 1�4: LCD Display Control Keys
	Trackpad and Cursor
	Moving the Cursor
	Context-Sensitive Cursor Control

	Dedicated Keys
	i. The associated operation is actioned, e.g. change chart scale (RANGE).
	ii. A pop-up menu is displayed, providing further options.
	iii. A set of soft keys is displayed, providing further functions.


	Soft Keys
	i. The associated operation is actioned, e.g. NORTH UP.
	ii. A sub-set of soft keys is displayed, providing further functions.
	iii. A pop-up menu is displayed, providing further options.


	Pop-Up Menus
	Figure 1�5: Typical Pop-up Menu

	Database Lists
	Figure 1�6: Typical Database List



	Chapter 2: Getting Started & Adjusting the Display
	2.1 Introduction
	Conventions Used
	Simulator

	2.2 Switching the Display On and Off
	Radar Mode
	To switch the Radar on, press and hold the POWER key until the unit beeps. The keys light up, the...
	Figure 2�1: Switching on the Radar Display

	To switch the radar scanner from Standby mode to Transmit mode, press the POWER key.
	Figure 2�2: Radar Transmit Mode

	You can switch on and adjust the display backlighting and contrast, if required, as described lat...
	To switch to Standby mode, press the POWER key. The display returns to the Standby screen, and th...
	To use Scanner off mode:
	1. Ensure that the radar is in Standby mode, warming up, or (if the unit is a Repeater) displayin...
	2. Press the CLEAR key. The message STANDBY. RADAR DATA NOT AVAILABLE appears in the radar pictur...


	Chart Mode
	To switch the display on in chartplotter mode, press and hold the POWER key until the unit beeps....
	CAUTION:
	Raychart chart displays are based on cartographic data that C-MAP believes to be accurate. Howeve...
	Figure 2�3: Switch On - Chart Mode


	Switch Off
	CAUTION:
	To provide protection against the damaging effects of UV light, it is advisable to replace the su...
	To switch the scanner and display unit off, press and hold the POWER key for three seconds. A cou...
	Figure 2�4: Switch Off



	Simulator Mode
	To view simulated image:
	1. Press MENU followed by the SYSTEM SET UP soft key. The set up menu pop-up is displayed.
	2. Use the trackpad to move the selection bar over the option SIMULATOR. The simulator soft keys ...
	3. In the system set up menu, press RADAR to view a simulated radar image, DATA to view the chart...
	4. Press ENTER twice to return to the default display.


	Changing the Brightness
	Adjusting the Brightness
	To change the screen brightness:
	1. Press the MULTI key to display the soft key controls (Radar mode soft keys are illustrated):
	2. The LIGHT soft key indicates the brightness level, use the trackpad (up or down) to increase o...
	3. Press ENTER to return to the default screen, with the new brightness level.
	To set the screen brightness to 100%: Press and hold the MULTI key for one second. The brightness...




	2.3 Controlling the Display
	Chart
	Radar
	Selecting the Mode of Operation
	To change the mode, press the DISPLAY key to show the DISPLAY pop-up, then press again to cycle t...
	Figure 2�5: Using the DISPLAY Key

	Selecting a Half-Screen Window for Display
	To select a window for display:
	From the full-screen Radar or Chart mode, press the DISPLAY key. The following soft keys are disp...
	4. To select a different window, press either SELECT WINDOWS soft key until the required window i...


	Switching Control Between Radar & Chart Screens
	Radar:
	Chart:
	To change the active window, press the RDR CHRT soft key to toggle control between the radar and ...

	Returning to the Full-Screen Display
	Press and hold the DISPLAY key for 2 seconds to return to the currently selected full-screen (upp...
	Figure 2�6: Radar Half-Screen Window Options



	Customizing the Screen Presentation Options
	Radar:
	Chart:
	Switching the Cursor Data Box On and Off
	To control the cursor data box:
	1. Press the SCREEN soft key.
	2. Press the CRSR BOX soft key to toggle the setting from OFF to ON or from ON to OFF.
	3. To return to the default soft key display, press ENTER.
	You can move the cursor data box using the context-sensitive cursor.


	Switching Radar Range Rings or Chart Grid On and Off
	To turn the range rings or chart grid on or off:
	1. Press the SCREEN default soft key.
	2. Press the RANGE RINGS or the CHRT GRID soft key to toggle the setting from OFF to ON or from O...


	Data Boxes
	To switch the group of data boxes on or off:
	1. Press the SCREEN default soft key.
	2. Press the DATABOXES soft key to toggle the setting from ON to OFF or from OFF to ON.
	To move any data box:

	1. Use the trackpad to position the cursor over the box until the letters BOX are displayed.
	2. Press ENTER to take control of the box, use the trackpad to move it to the required position, ...


	Waypoint Display - Radar mode
	To display the active waypoint:
	1. Press the SCREEN soft key.
	2. Press the WAYPOINT soft key to toggle the setting ON.
	Figure 2�7: Active Waypoint on a Radar Display



	Custom Options - Chart mode
	To switch the customized options on or off:
	1. Press the SCREEN default soft key.
	2. Press the CUSTOM soft key to toggle the setting from OFF to ON or from ON to OFF.




	2.4 Radar Display Control Functions
	Using the Zoom Function
	To enlarge an area:
	1. Press the DISPLAY key. The soft key labels are updated.
	2. Press the ZOOM soft key to display the following soft keys
	3. Press the required zoom option soft key, INTO WIN or FROM WIN.
	4. Use the trackpad to move the zoom box to the required area, and press ENTER.
	To move the enlarged area in view in the window:

	1. Move the cursor over the edge of the zoom box in the original radar picture, until the letters...
	2. Press ENTER to take control of the zoom box. The cursor shape changes to a four-way arrow.
	3. Use the trackpad to move the zoom box over the required area.
	4. Press ENTER again to drop the zoom box, update the enlarged version, and return the cursor to ...
	Figure 2�8: Radar Display Zoom Window



	Offsetting the Center
	To change the center:
	1. Move the cursor over the center of the radar picture, until the letters CTR are displayed.
	2. Press ENTER to take cursor control of the center point. The cursor changes to a four-headed ar...
	3. Move the cursor to the required off-center position.
	4. Press ENTER again to set the position and return to normal cursor control.
	Figure 2�9: Radar Display with an Offset Center

	To return the center of the radar picture to the center of the screen, repeat step�1 and then pre...


	Hiding the Ship’s Heading Marker (SHM)
	To hide the heading marker:
	1. Position the cursor over the heading marker, so that the text SHM is displayed.
	2. Press and hold CLEAR. The heading marker is hidden until you release the CLEAR key.



	2.5 Chart Display Control Functions
	Moving Around the Chart
	Changing the Chart Center
	To center the chart:
	1. Use the trackpad to move the cursor to the vessel’s position. The cursor text POS is displayed.
	2. Press CLEAR. The chart is moved so that your vessel’s position is in the center of the screen.
	To move your vessel’s position off-center:

	1. Move the cursor over your vessel’s position until the letters POS are displayed.
	2. Press ENTER to take control of the chart position. The letters POS are now in inverse video, a...
	Figure 2�10: Changing the Chart Center

	3. Use the trackpad to move the cursor to the required position.
	4. Press ENTER to select the position and return to normal cursor control. The chart is redrawn w...


	Using FIND SHIP
	To release the cursor from homed mode press the trackpad to move the cursor away from the vessel’...
	Synchronise the Radar and Chart

	Changing the Chart Scale
	To change the scale quickly, press and hold the required arrow on the RANGE key.
	To zoom in to a larger-scale (more detailed) chart:
	1. Use the trackpad to position the cursor in the area you wish to see in more detail.
	2. Press the lower part of the RANGE key to zoom into the area.
	3. If further chart enlargement is available using the current chart card you can press the botto...
	Figure 2�11: Chart Boundaries

	4. When no further chart detail is available, as you press the bottom of the RANGE key, the effec...
	To zoom out to a smaller-scale (less detailed) chart, simply press the upper part of the RANGE ke...




	2.6 Typical Chart Scenarios
	Place and Goto a Waypoint
	Make and Follow a Route
	Review Your Passage Plan
	Displaying the Radar and Synchronizing Radar & Chart


	Chapter 3: Standard Radar Operations
	3.1 Introduction
	3.2 Range Control
	Changing the Range
	Figure 3�1: Changing the Radar Range
	Each time you press the RANGE key, the range changes to the next available setting. The system wi...
	To change the range quickly, press and hold the required arrow on the RANGE key.
	The Standard Range Scale

	Determining Actual Radar Range
	Figure 3�2: Determining Radar Range


	3.3 Interpreting and Adjusting the Radar Picture
	Identifying False Echo Returns
	Side Lobes
	Figure 3�3: Side Lobes

	Indirect Echoes
	Figure 3�4: Indirect Echoes

	Multiple Echoes
	Figure 3�5: Multiple Echoes

	Blind Sectors or Shadow Effect

	Adjusting Gain, Sea Clutter, Rain Clutter and Tune
	Figure 3�6: Radar Status Bar
	To adjust a parameter:
	1. Select a range appropriate to the adjustment you wish to make. The optimum Tune setting varies...
	2. Press GAIN or MULTI. The slider soft keys are displayed. The last-used slider is highlighted (...
	3. Press the required soft key so that the slider box is highlighted. The TUNE and GAIN soft keys...
	4. Use the trackpad to move the slider up or down. You can press and hold the control to move the...
	5. When you have set all the controls to the levels you require, press ENTER, or CLEAR to clear t...

	Gain Control and Sea Control
	Gain Control
	Sea Clutter Control
	Figure 3�7: Sea Clutter


	Tuning the Receiver
	Rain Clutter Control, using RAIN and FTC
	Figure 3�8: Rain Clutter


	Changing the Targets Display
	Figure 3�9: Status Bar
	To change the settings of the target modes:
	1. Press the TARGETS default soft key. The target option soft keys are displayed, with the curren...
	2. Press the appropriate soft key to toggle the required setting between OFF and ON.
	3. When the required options are highlighted, press ENTER. The screen returns to the default disp...

	Interference Rejection
	Figure 3�10: Interference Rejection

	Target Expansion
	Target Wakes


	3.4 Measuring Range and Bearing Using VRM/EBLs
	Figure 3�11: EBL and VRM Displays
	Measuring Range and Bearing to Target from Vessel
	Placing a VRM/EBL
	To place a VRM/EBL when one is not already displayed:
	1. Press VRM/EBL.
	Figure 3�12: Placing a VRM
	2. If required, use the trackpad controls to change the radius (range) of the VRM circle and the ...
	3. Press ENTER to drop the VRM/EBL. The radar shows this VRM/EBL as a short-dashed line, and the ...
	4. Read the range and bearing to the target or point, which is shown in the VRM/EBL data box.
	5. If required, you can move or delete the VRM/EBL data box using the context-sensitive cursor.
	To place a VRM/EBL when one is already displayed:

	1. Press VRM/EBL to display the VRM/EBL soft keys.
	2. Press the soft key for the VRM/EBL you require, to toggle the setting from OFF to ON.
	3. Position the EBL/VRM using the trackpad, and press ENTER to drop it. The radar shows the VRM/E...


	Moving an Existing VRM/EBL
	To move the VRM and/or EBL:
	1. Move the cursor over the VRM or EBL you wish to change. If you wish to change the VRM and EBL ...
	2. Press ENTER to take control of the object. The object(s) under control is displayed as a solid...
	3. Move the EBL to the new angle and/or change the VRM radius (range) using the trackpad controls.
	4. Press ENTER again to drop the VRM/EBL in its new position, or CLEAR to abandon the operation a...


	Deleting an Existing VRM/EBL
	You can delete a VRM/EBL by using the VRM/EBL key to display the soft keys, and pressing the requ...
	Alternatively, you can delete an existing VRM/EBL using the context- sensitive cursor. To do so:
	1. Move the cursor over the VRM/EBL you wish to control, until the letters VRM, EBL, or VRM/EBL a...
	2. Press CLEAR.



	Measuring Range and Bearing Between Targets (FLOAT)
	Floating a VRM/EBL
	To float a VRM/EBL pair using the keys:
	1. If one is not already present, place a VRM/EBL pair as described in the previous section.
	2. Press VRM/EBL to display the VRM/EBL soft keys.
	3. Press the FLOAT soft key. The soft keys are updated, with the relevant options displayed.
	4. Press the FLOAT 1 soft key to float VRM/EBL1, or the FLOAT 2 soft key to float VRM/EBL2.
	5. Use the trackpad to move the origin of the VRM/EBL to the required position (over the first ta...
	6. Press ENTER to drop the VRM/EBL in its new position, or CLEAR to abandon the operation and ret...
	7. Use the context-sensitive cursor to take control of the VRM and/or EBL, to obtain the range an...
	8. Read the range and bearing information from the VRM/EBL data box.


	Moving and Unfloating a Floating EBL
	To move or unfloat a floating VRM/EBL using the cursor:
	1. Move the cursor over the origin of the VRM/EBL you wish to control, until the letters FLT are ...
	2. If you wish to unfloat the VRM/EBL, press CLEAR. The origin of the VRM/EBL is reset to your ve...
	3. Alternatively, if you wish to move the floating VRM/EBL, press ENTER to take control of it and...
	To unfloat a floating VRM/EBL using the keys:

	1. Press VRM/EBL to display the VRM/EBL soft keys.
	2. Press the FLOAT soft key.
	3. Press the UNF LOAT 1 soft key to unfloat VRM/EBL1, or the UNFLOAT 2 soft key to unfloat VRM/EBL2.



	Controlling VRM/EBL Data Boxes
	To move a VRM/EBL data box, using the context-sensitive cursor:
	1. Move the cursor over the box until the letters BOX are displayed, and press ENTER to take curs...
	2. Use the trackpad to move the box to its new location, and press ENTER to drop it and return to...
	To control the VRM/EBL data boxes:

	1. Press VRM//EBL to display the VRM/EBL soft keys.
	2. Press the VRM/EBL DATABOX soft key to toggle the setting from OFF to ON or from ON to OFF.



	3.5 Setting Guard Zones and Alarms
	Figure 3�13: Guard Zone Display
	Placing a Guard Zone
	To place a guard zone:
	1. Press ALARMS. The soft keys are displayed.
	2. If necessary, press the soft key for the guard zone you require, to toggle the setting between...
	Figure 3�14: Placing a Guard Zone

	3. If necessary, use the trackpad to move the corner of the guard zone to the required position. ...
	4. Press ENTER to drop the corner in its new position and redraw the zone, or CLEAR to abandon th...
	5. If required, use the context-sensitive cursor to reposition other corners/ sides of the zone i...


	Moving, Reshaping or Deleting a Guard Zone
	You can move, reshape or delete an existing guard zone using the context- sensitive cursor. To do...
	1. Move the cursor over the guard zone corner or side that you wish to control, until the letters...
	2. If you wish to delete the whole zone, press CLEAR.
	3. Alternatively, if you wish to move the corner or side, press ENTER to take control of it. The ...
	4. Move the corner or side to the new position, as described on the previous page.
	5. Press ENTER again to drop the corner or side in its new position, or CLEAR to abandon the oper...
	6. If required, reposition the cursor and repeat steps 3 to 5 to move the other corners or sides.
	You can also delete (turn off) a zone by pressing the ALARMS key, and then pressing the appropria...


	Controlling Guard Zone Alarms
	To clear the alarm, press any key (on the master or repeater display).
	To change the alarm sensitivity setting:
	1. Press MULTI to display the sliders.
	2. Press the ALARM soft key to highlight the Alarm slider.
	3. If required, press the soft key again to toggle the setting between OFF and ON. You can only m...
	4. Use the trackpad to increase or decrease the alarm slider setting. You can press and hold the ...
	5. The higher the setting, the more sensitive the alarm, and the smaller the target density requi...
	6. Press ENTER to clear the slider display.



	3.6 MARPA
	Introduction to MARPA
	SAFTEY NOTICES
	Risk Assessment
	Target Data
	Target Vector and History
	Repeater Displays
	Radar Range Scales

	Using MARPA
	Acquire a Target
	To acquire a target:
	1. Press the MARPA soft key to display the ACQUIRE TARGET soft keys.
	2. Position the cursor over the required target and press the ACQUIRE TARGET soft key. The symbol...
	3. Press ENTER or CLEAR to return to the default display.


	Cancel a Target
	To cancel a target using the context-sensitive cursor:
	1. Move the cursor over the target, the following soft keys are displayed.
	2. Press the CANCEL TARGET soft key to cancel target tracking and remove the symbol from the disp...

	1. Press the default soft key MARPA to display the MARPA soft keys.
	2. Press the MARPA LIST soft key, the database list is displayed.
	3. Use the trackpad to select a target, then press the CANCEL TARGET soft key to remove the selec...
	4. Press CLEAR to remove the database list.


	View Target Data
	To view (or hide) target data using the context sensitive cursor:
	1. Move the cursor over the target for which you require data. The letters MARPA and the followin...
	2. Press the MARPA BOX ON/OFF soft key to toggle the data box on/off for the selected target.The ...
	Figure 3�15: MARPA Target Data Box

	To view (or hide) target data using the default soft keys:

	1. Press MARPA to display the MARPA soft keys.
	2. Press the MARPA BOX ON/OFF soft key to toggle the data box on. The target data box is displaye...
	3. Press the MARPA BOX ON/OFF soft key again to toggle the data box off.
	To view the MARPA database list and a target data box:

	1. Press MARPA followed by the MARPA LIST soft key, the database list is displayed.
	2. Use the trackpad to select a target, then press the MARPA BOX ON/OFF soft key to toggle the da...
	3. Press CLEAR to remove the database list.
	Figure 3�16: MARPA Database List

	To cancel all targets:

	1. Press MARPA followed by MARPA LIST to display the database list.
	2. Press the CANCEL ALL soft key. You are prompted to confirm. Press YES to continue, all the MAR...





	Chapter 4: Integrated Radar Operations
	4.1 Introduction
	4.2 Changing the Heading Mode
	True and Relative Motion
	Figure 4�1: Radar Heading Modes
	1. A locked heading over a SeaTalk connection
	2. The heading at the time Course Up was selected
	To change the heading and motion mode:

	1. Press the HDG MODE default soft key.
	2. Press the soft key corresponding to the mode you require. The radar picture changes to the sel...
	3. Press ENTER to clear the heading mode soft keys. The current orientation is indicated in the s...



	4.3 Using Marks
	To place a mark symbol:
	1. Press the MARKS key. The soft keys PLACE MRK AT CURSOR and PLACE MRK AT VESSEL are displayed.
	2. To place a mark at the cursor, position the cursor at the required point. If you are displayin...
	3. To place a mark at the vessel position, press PLACE MRK AT VESSEL. The mark is placed using th...
	i. Press the YES soft key to replace this old mark with the new mark.
	ii. Press the NO soft key to keep the old mark and display the next oldest mark. You can keep pre...
	iii. Press CLEAR to keep all the existing marks, and cancel the new mark placement.
	If you have placed a mark and wish to move it later:


	1. Move the cursor over the mark until the letters MRK are displayed.
	2. Press ENTER to take control of the mark.
	3. Move the mark to the new position using the trackpad.
	4. Press ENTER again to drop the mark in its new position, or CLEAR to abandon the operation and ...
	To delete an individual mark, move the cursor over the mark until the letters MRK are displayed, ...


	4.4 Man Overboard (MOB)
	To initiate the MOB procedure, press and hold the MARKS key for two seconds. The Pathfinder Radar...
	Figure 4�2: MOB Alarm

	To cancel the MOB, press and hold the MARK key for 2 seconds.

	4.5 Cursor Echo

	Chapter 5: Standard Chart Operations
	5.1 Introduction
	Safety
	CAUTION:
	The equipment should not be used as a substitute for good navigational practice nor for official ...


	5.2 Using Chart Cards
	Inserting a Chart Card
	To insert a chart card:
	1. Check that the card is a C-MAP NT C-Card with the required chart stored on it.
	2. Open the card cover, at the lower left of the display front panel.
	3. Hold the card with the title label towards the left, as shown in the illustration.
	4. Gently push the card into one of the two slots. It will only go in if it is correctly oriented...
	5. Close the card cover until it clicks shut, to prevent water entering the display unit.
	Figure 5�1: Removing the Chart Card



	Removing a Chart Card
	To remove a chart card:
	1. Open the card cover, at the lower left of the display front panel.
	2. Press on the card you wish to remove, and move the top of the card to the left to clear the re...
	3. Remember to close the card cover so that it clicks shut, to prevent water from entering the ca...


	Displaying the Chart Data
	To zoom in:
	1. Use the trackpad to move the cursor inside one of the chart boxes, and press the lower part of...

	Displaying Object Information
	To obtain the chart object, port or tide information:
	1. Move the cursor over the symbol for which you require the information. An Object data box such...
	2. To view further details, press ENTER. The details available are listed on- screen in an object...
	3. Press CLEAR twice to remove the pop-up from the screen and return to the default display.

	Chart Source Data
	To obtain chart source data, move the cursor so that is not over a symbol, then press ENTER. An o...

	Port Area
	Figure 5�2: Port Symbols

	Tide Data
	Figure 5�3: Tide Data
	To select a time, use the trackpad to move the cursor to the required time.
	To change the day press PREV. DAY, DAY or TODAY, as required. Alternatively, press SET DAY; to ch...

	Nearest
	To obtain the information for the nearest port facility:
	1. Move the cursor to the required position – this can be anywhere on the chart and may be over a...
	2. Press the NEAREST soft key. The port facility symbols are displayed.
	3. Use the trackpad to highlight the required facility, then press ENTER.
	4. The nearest ports providing that facility are listed with distance and bearing to the port. If...
	5. Press CLEAR to return to the default display.
	Figure 5�4: Nearest Port - Typical Data





	5.3 Working with Waypoints
	Introduction
	Placing a Waypoint
	To access the place waypoint soft keys, press MARKS:
	To place a waypoint at the cursor position or at the vessel position:
	1. Press either the PLACE WPT AT CURSOR or the PLACE WPT AT VESSEL soft key. The waypoint is adde...
	2. Press CLEAR or ENTER to remove the place waypoint soft keys.
	To place a waypoint using the Waypoint List:

	1. Press MARKS, followed by the WAYPOINT LIST soft key. The Waypoint List and associated soft key...
	2. Press the MAKE NEW WAYPOINT soft key. The waypoint is placed at the current vessel position, o...


	Selecting a Waypoint
	To select a waypoint using the cursor:
	1. Move the cursor over the waypoint, until the letters WPT are displayed. The Waypoint Data box ...
	To select a waypoint using the Waypoint List:

	1. Press MARKS, followed by the WAYPOINT LIST soft key. The Waypoint List and associated soft key...
	2. Use the trackpad to move the selection bar up and down the list to highlight the required wayp...


	Waypoint Data Display
	To display the waypoint data box, move the cursor over the waypoint. The waypoint data box is dis...
	To remove the waypoint data box and soft keys either:
	To display the waypoint details from the waypoint list:

	Editing the Waypoint Details
	To edit a waypoint:
	1. Select the waypoint, using the cursor or the waypoint list, as previously described. The waypo...
	2. Press the EDIT WAYPOINT soft key. The Edit Waypoint soft keys are displayed:
	3. To edit the symbol, press the SYMBOL soft key.
	4. To edit the waypoint name, press the NAME soft key.
	5. To edit the waypoint position, press the EDIT WAYPOINT soft key, followed by POSITION. The Way...


	Erasing a Waypoint
	To delete a waypoint using the cursor:
	1. Move the cursor over the waypoint, until the letters WPT are displayed. The waypoint soft keys...
	2. Press the ERASE WAYPOINT soft key. The waypoint is removed from the screen and the Waypoint Li...
	To delete a waypoint using the waypoint list:

	1. Select the waypoint from the waypoint list as previously described. The waypoint list soft key...
	2. Press the EDIT WAYPOINT soft key, followed by ERASE WAYPOINT. The waypoint is removed from the...


	Moving a Waypoint
	CAUTION:
	Take care when editing waypoints as it is possible to move waypoints that are used in routes stor...
	To move a waypoint using the cursor:

	1. Move the cursor over the waypoint, until the letters WPT are displayed. The waypoint soft keys...
	2. Press MOVE WAYPOINT, the cursor changes to a four-headed arrow.
	3. Move the cursor to the required waypoint position. Press ENTER to set the position and return ...
	To move a waypoint using the Waypoint Edit functions:

	1. Select the waypoint using either the cursor or the waypoint list as described above. The waypo...
	2. To edit the waypoint position proceed as previously described in Editing the Waypoint Details ...



	5.4 Working with Routes
	To access the route soft keys, press the default soft key ROUTE:
	Creating a New Route
	To make a new route by placing waypoints:
	1. If necessary, move the cursor to the area in which you wish to make the route, and select a su...
	2. Press the ROUTE soft key, then press the MAKE ROUTE soft key. The make route soft keys are dis...
	3. Move the cursor to the position on the chart where you want your first waypoint to be. Press t...
	4. Move the cursor to the next waypoint position. A dotted line connects the cursor to the last p...
	5. Press PLACE WAYPOINT again. The waypoint is placed and the dotted line changes to a solid line.
	6. Repeat steps 4 and 5 until you have placed all your waypoints. You can have up to 50 waypoints...
	7. When you have entered all your waypoints, either:


	Saving the Current Route
	To save and name the current route:
	1. To access the SAVE ROUTE soft key, press the ROUTE soft key, followed by MORE.
	2. Press the SAVE ROUTE soft key. The save route pop-up and the NAME ROUTE soft keys are displaye...
	3. The next available entry on the route list is highlighted. (If required, you can use the track...
	Figure 5�5: Save Route Window

	4. If you do not wish to name or re-name the route, press the NO soft key to clear the list. The ...
	5. Press ENTER to finish and clear the Name List, or press CLEAR to cancel the operation. To retu...


	Clearing the Current Route
	To clear the current route:
	1. Press the ROUTE default soft key or place the cursor over a route leg until the text RTE is di...
	2. If you are following the current route the STOP FOLLOW soft keys are displayed. To cancel the ...
	3. If the route has not been saved the SAVE ROUTE soft keys are displayed. To clear the route, wi...


	Retrieve a Route From the Database
	To select a route as the current route:
	1. Press the ROUTE soft key, followed by MORE, then press ROUTE LIST. The route list is displayed...
	2. Use the trackpad to select the required route then press the SHOW ROUTE soft key. The chart is...
	Figure 5�6: Route List Window



	Displaying Route Information
	Route Leg and Waypoint Information
	To display information about a route leg, move the cursor over the leg until the letters RTE are ...
	To display information about a route waypoint, move the cursor over the waypoint until the letter...

	Using Route Information to Review Your Passage Plan
	To display information about any route in the database:
	1. Press the ROUTE soft key, followed by MORE, then press ROUTE LIST. The route list is displayed...
	2. Use the trackpad to select the required route, then press the ROUTE INFO soft key. The Route I...
	To change the SOG used for ETA calculations:

	1. Press one of the PLANNED SOG keys to switch from actual to planned SOG.
	2. Press the up or down PLANNED SOG keys to change the planned SOG value. The Time values in the ...
	3. Press the ACTUAL SOG key to use the actual SOG value rather than a planned one.
	Figure 5�7: Route Information Window

	4. Press ENTER to remove the Route Information window, then ENTER or CLEAR to return to the route...
	5. To return to the default soft key display, press ENTER.



	Using the Route List to Erase and Name a Route
	To select a route to delete or re-name:
	1. Press the ROUTE soft key, followed by MORE, then press ROUTE LIST. The route list is displayed...
	2. If you ERASE a route you are prompted to confirm. Press NO to cancel the operation, then ENTER...
	3. If you NAME a route, use the trackpad to move the cursor right or left to the character you wi...
	4. Press ENTER to clear the Name List, or CLEAR to cancel the name then to return to the default ...


	Editing a Route
	Inserting a Waypoint into a Route
	To insert a new waypoint in the current route:
	1. Move the cursor over the route leg into which you wish to insert a waypoint. The letters RTE a...
	2. Press ENTER. The cursor changes to a four-way arrow, controlling a new waypoint. The waypoint ...
	3. Move the new waypoint to the required position, and press ENTER to drop it and return to norma...


	Adding Waypoints at the End of the Route
	To add waypoints at the end of the route:
	1. Press the ROUTE soft key, followed by the EDIT ROUTE soft key. The Make Route soft keys are di...
	2. Move the cursor to the required location, and press PLACE WAYPOINT soft key. If you place the ...
	3. Place as many waypoints as required, and press the ACCEPT ROUTE soft key, the default soft key...


	Removing a Waypoint from the Route
	To remove a waypoint from the current route:
	1. Move the cursor over the required waypoint until the letters WPT are displayed. The waypoint s...
	2. Press the REMOVE WAYPOINT soft key. The waypoint is removed from the route and the route is re...


	Reversing the Route
	To reverse the route, so you can Follow the route back:
	1. Either press the ROUTE soft key followed by MORE, or move the cursor over the required waypoin...
	2. Press the REVERSE ROUTE soft key. The current route is reversed on the screen.




	5.5 Following Routes and Going to Points
	To access the Goto/Follow soft keys, press the default soft key GOTO (the soft keys differ if a f...
	Follow a Route
	To follow the current route:
	1. Press the GOTO default soft key. The Goto/Follow soft keys are displayed.
	2. Press the FOLLOW ROUTE soft key.

	1. Place the cursor over a route leg until the letters RTE and the route soft keys are displayed ...
	To follow the current route in reverse:

	1. Press the ROUTE default soft key, followed by MORE. The route soft keys are displayed.
	2. Press the REVERSE ROUTE soft key. The current route is reversed on the screen. Press ENTER or ...
	3. Press the GOTO default soft key. The Goto/Follow soft keys are displayed.
	4. Press the FOLLOW ROUTE soft key.

	1. Place the cursor over the route leg until the letters RTE and the route soft keys are displaye...

	Target Point Arrival
	To cancel the arrival alarm and go towards the next waypoint in the route, either press any key o...

	Other Follow Route Options
	Joining a Route
	To start tracking the current route at a selected waypoint:
	1. Move the cursor over the required waypoint until the letters WPT and the waypoint soft keys ar...
	2. Press the FOLLOW FROM HERE soft key. Your vessel follows the route, using the selected waypoin...
	3. To return to the default display, move the cursor away from the waypoint or press CLEAR or ENTER.


	Advancing to a Waypoint
	Once you are following a route, you can advance to the next waypoint, even if you have not reache...
	1. If necessary, press the GOTO default soft key to display the Goto/Follow soft keys.
	2. Press the WAYPOINT ADVANCE soft key. The current leg of the route is abandoned and the next wa...


	Restart Cross Track Error (XTE)
	To restart XTE:
	1. Press the GOTO default soft key, the Follow/Goto soft keys are displayed.
	2. Press the RESTART XTE soft key. The route origin moves to the current vessel position, thus th...



	Going To an Individual Target Point
	To navigate directly to an existing waypoint:
	1. Use the trackpad to position the cursor over the required waypoint until the letters WPT and t...
	2. Press the GOTO WAYPOINT soft key. Navigation to the selected waypoint begins. The soft key STO...
	3. To return to the default soft key display, move the cursor away from the waypoint or press ENT...
	To navigate directly to the cursor position:

	1. Use the trackpad to position the cursor as required.
	2. Press the GOTO default soft key, followed by GOTO CURSOR. If navigation is currently in progre...
	3. To return to the default soft key display, move the cursor away from the waypoint or press ENT...


	Stop Follow or Stop Goto
	To stop following the route or target point either:
	1. If necessary, press the GOTO soft key, then press the STOP GOTO/FOLLOW soft key.
	1. Move the cursor over any waypoint or leg in the current route, then press the STOP GOTO/FOLLOW...


	5.6 Transferring Waypoints and Routes
	Displayed SeaTalk Waypoints
	Managing Database Lists
	CAUTION:
	The function COPY WPTS FROM HSB replaces the existing waypoint and route lists with the transferr...
	To receive incoming waypoints on SeaTalk or NMEA:

	1. To display the waypoint list press MARKS followed by the WAYPOINT LIST soft key. Press the WAY...
	2. Press the soft key RECEIVE WPTS FROM ST/NMEA. The soft key changes to STOP RECEIVING WAYPOINTS...
	3. To disable waypoint transfer, press the soft key STOP RECEIVING WAYPOINTS. Alternatively, pres...
	To send the waypoint list on NMEA:

	1. Display the waypoint list as previously described, then press the WAYPOINT TRANSFER soft key.
	2. Press the soft key SEND WPT LIST ON NMEA. The soft key changes to STOP SENDING WAYPOINTS. The ...
	To receive the waypoint and route lists via HSB:
	CAUTION:
	Copying waypoints from another HSB instrument overwrites any existing waypoint and route lists.

	1. Display the waypoint list as previously described, then press the WAYPOINT TRANSFER soft key.
	2. Press the soft key COPY WPTS FROM HSB, you are prompted to confirm. Press NO to cancel the ope...



	5.7 Using Tracks
	To access the track controls:
	1. From the chart display, press the MENU key to display the chart set up soft keys.
	2. Press the TRACK SETUP soft key to display the Track soft keys:

	Setting Up a Track
	To set up a track:
	1. Press the TRACK INTERVAL soft key. Press the appropriate soft key to set either a time interva...
	2. Press the TRACK OFF ON soft key to toggle tracks on.


	Clearing the Current Track
	To clear the current track:
	1. Press the CLEAR TRACK soft key.
	2. If the track has not been saved the SAVE TRACK soft keys are displayed. To clear the track wit...


	Managing Tracks
	Saving and Naming a Track
	To save and name the current track:
	1. Press the TRACK LIST soft key. The track list pop-up and associated soft keys are displayed.
	2. The next available entry on the track list is highlighted. (If required, you can use the track...
	3. Press SAVE TRACK. The name track soft keys are displayed.
	4. If you do not wish to name or rename the track, press the NO soft key (or CLEAR) to clear the ...
	5. Press ENTER to finish and clear the Track List, then to return to the default soft key display...


	Naming, Erasing and Showing a Track
	To name an existing track, erase a track or show a track, you select the track from the track lis...
	1. Press the TRACK LIST soft key. The Track List is displayed. The grey selection bar indicates t...
	2. If you NAME a track, use the trackpad to move the cursor right or left to the character you wi...
	3. If you ERASE a track you are prompted to confirm. Press NO to cancel the operation, then ENTER...
	4. If you SHOW a track, and you have a current track on screen, you are prompted to save the trac...
	5. Press ENTER or CLEAR to return to the default display.





	Chapter 6: Further Chart Operations
	6.1 Introduction
	6.2 Measuring Distances Using the VRM/EBL Key
	To place a ruler line and Ruler data box:
	1. Position the cursor on the starting point from which you wish to measure.
	2. Press VRM/EBL. A Ruler data box is displayed showing the bearing and distance from the startin...
	3. Use the trackpad to move the cursor to the measurement end point. A line connects the cursor t...
	4. Press ENTER to fix the end point of the ruler line, and return to normal cursor control. The l...
	Figure 6�1: Measuring Distance Using a VRM

	To re-position one end of the ruler line:

	1. Move the cursor over the ruler line towards the end that you want to re- position, until the l...
	2. Press ENTER to take cursor control of the ruler. The ruler end moves to the cursor which chang...
	3. Move the cursor to the required position. The ruler data box is updated.
	4. Press ENTER again to set the position and return to normal cursor control. Alternatively, pres...
	To clear the ruler line and ruler data box either: Move the cursor over the ruler line, until the...
	To clear the ruler data box: Press VRM/EBL, the ruler soft keys are displayed. Press RULER DATABO...
	To move the Ruler data box, using the context-sensitive cursor:

	1. Move the cursor over the box until the letters BOX are displayed, and press ENTER to take curs...
	2. Use the trackpad to move the box to its new location, and press ENTER to drop it and return to...


	6.3 Alarms and Timers
	Alarm Reporting
	To silence the alarm and clear the message, press any key. If the alarm was generated by the char...
	External Alarms

	Setting Alarms and Timers
	To set up an alarm or timer:
	1. Press the ALARMS key. The Alarms Set Up menu is displayed, showing the current settings (see F...
	2. Use the trackpad to move the selection bar up or down the options. As each line is highlighted...
	Figure 6�2: Alarms Set Up List

	3. Use the up or down soft keys to change the alarm setting. For example, for the arrival alarm y...
	4. If required, press the ALARM OFF ON soft key to toggle the alarm on or off. If you turn an ala...
	5. Press ENTER to save the changes and clear the list.



	6.4 Man Overboard (MOB)
	To initiate the MOB procedure, press and hold the MARKS key for two seconds. The system then perf...
	Figure 6�3: MOB Display

	To cancel the MOB, press and hold the MARKS key for 2 seconds. The chart is re-drawn at its previ...

	6.5 Cursor Echo
	6.6 GPS Setup
	To select GPS Set Up:
	1. Press MENU, then press the GPS SETUP... soft key. The Navigation Status pop-up window shown in...
	Figure 6�4: Navigation Status Window
	To tune a differential SeaTalk GPS to another beacon:

	1. Press D-GPS SETUP, the Differential GPS Setup pop-up is displayed with MODE and BEACON SELECT ...
	2. Press MODE AUTO MAN to toggle the GPS to manual tuning.
	3. Press BEACON SELECT, use the soft keys to set the required beacon frequency and bit rate. The ...


	6.7 Data Log Mode
	To activate Data Log Mode:
	1. Press DISPLAY, the DISPLAY pop-up is shown.
	2. Press DISPLAY again, until LOG is selected, then press ENTER.
	To start recording log entries, press the START LOG soft key. As shown in Figure�6�5, the chartpl...
	Figure 6�5: Data Log Window

	To stop recording log entries:
	To clear the log entries:
	To return to the chart display,:



	Chapter 7: Setting Up the System Defaults
	7.1 Introduction
	7.2 Changing the Set Up Parameters
	To set the default parameters:
	1. Press the MENU key to display the set up soft keys - the options available depend on the selec...
	Radar
	Chart
	2. Press the soft key for the set up you require.
	3. Use the trackpad to move the selection bar up and down the list. An arrow is displayed at the ...
	4. Press the soft key corresponding to the desired setting or, for scroll lists, use the soft key...
	5. Once you have reset all the required values, press ENTER to clear the menu and return to the s...
	6. Press ENTER, MENU or CLEAR to clear the soft keys and return to the default display.



	7.3 System Set Up Parameters
	Data Boxes
	Bearing Mode
	Cursor Reference
	Cursor Readout
	Help
	Soft Keys
	Key Beep
	MOB Data
	Menu Timeout Period
	Units
	Variation Source
	1. Variation value from the same source as the heading data:
	2. Variation value from a different source:
	3. A calculated variation value, using position data, if no SeaTalk or NMEA value is available
	4. The current manual variation value, if no SeaTalk or NMEA value and no position data is available

	Manual Mode

	Bridge NMEA Heading
	Cursor Echo
	Date and Time Settings
	Language
	Simulator

	7.4 Radar Set Up Parameters
	EBL Display
	Timed Transmission Option
	Marks Options
	Custom Scale
	Bearing Alignment

	7.5 MARPA Set Up Parameters
	7.6 Advanced Settings
	To change the settings:
	1. Press the MENU key to display the set up soft keys.
	2. Press and hold the blank soft key directly to the right of the RADAR SET UP soft key for 5 sec...
	3. Use the trackpad to move the selection bar to the required option.
	4. Use the soft keys to increase or decrease the slider setting. As soon as you start to adjust t...
	5. Press ENTER to display the menu again.
	6. Press CLEAR to return to the Menu soft keys, and CLEAR again to return to normal operation.
	If required, you can recall the factory defaults for this page. To do so, move the selection bar ...

	Display Timing
	STC Preset
	Tune Preset

	7.7 Chart Set Up Parameters
	Customize Chart
	Plotter Mode
	Chart Orientation
	i. A locked heading over a SeaTalk connection
	ii. The heading at the time Course Up was selected


	Object Information
	Waypoint Options
	Vectors
	Datum Selection
	CAUTION:
	Changing the chart datum does not cause any waypoint or routes stored in the chartplotter to move...

	Position Offset
	To switch the position offset on/off:
	1. Select the POSITION OFFSEToption, then press the OFFSET OFF ON soft key to toggle the option o...
	To set a new offset value:

	1. Select the POSITION OFFSET option, then press the SET UP OFFSET soft key. If necessary, positi...
	2. Use the trackpad to move the cursor to the required vessel position; the cursor position is di...
	3. Press the ACCEPT OFFSET soft key, the vessel is displayed at the new psoition. Press ENTER to ...
	To set the offset value to zero:

	1. Select the POSITION OFFSET option, then press the SET UP OFFSET soft key
	2. Press the CANCEL OFFSET soft key. The position offset value is set to zero.




	Chapter 8: Installation
	8.1 Introduction
	Figure 8�1: Typical System
	Planning the Installation
	EMC Installation Guidelines
	Suppression Ferrites
	Figure 8�2: Typical Suppression Ferrites

	Connections to Other Equipment


	8.2 Unpacking and Inspecting the Components
	8.3 Selecting the Display Unit Location
	Figure 8�3: 7” LCD Color Display Dimensions
	Figure 8�4: 10.4” LCD Color Display Dimensions

	8.4 Cable Runs
	Power Cable
	Inter-Unit Cable

	8.5 Mounting the Display Unit
	Mounting Bracket
	Figure 8�5: LCD Display Mounting
	1. Loosen the knobs and remove the mounting bracket from the display unit.
	2. Mark the locations of the mounting bracket screw holes on the mounting surface.
	3. Use the screws supplied to attach the mounting bracket at the marked locations.
	4. Attach the display unit to the mounting bracket, adjust the display angle and tighten the knobs.


	Console Mounting
	CAUTION:
	Make sure there are no hidden electrical wires or other items behind the location before proceedi...
	1. Check the selected location for the unit. A clear, flat area at least 9�in (230 mm) wide by 8¹...
	2. Unpack the flush-mounting kit.
	3. Using the supplied template, trace out the display unit opening.
	4. Drill a º in (12.7 mm) pilot hole in each corner of the cut-out area.
	5. Using a suitable saw, cut along the inside edge of the cut-out line.
	6. Remove the mounting bracket knobs and bracket from the display unit. Make sure that the unit f...
	7. Connect the DC power cable, inter-unit cable, and any other accessory cables to the display. A...
	8. Place the gasket on the unit and slide the unit into the panel cut-out.
	9. Use the flush-mounting kit to secure the unit to the console.



	8.6 System Connections
	Grounding the System
	DC Power Connection
	CAUTION:
	This system is not intended for use on “positive” ground vessels.
	The power cable Ground (earth) connections must be connected to the ship’s ground as described ab...

	Power for External Equipment
	Display Unit Connection
	Figure 8�6: Radar Display Connector Panel
	Scanner Connection (master displays)
	Figure 8�7: Radar Scanner Connection

	Power and NMEA Input Connection
	Figure 8�8: Power and NMEA Connector
	Power Connection
	CAUTION:
	If the power connections are accidentally reversed the system will not work. Use a multimeter to ...



	8.7 Radar System Tests and Post Installation Alignment
	System Check
	Switch On and Initial Setup
	1. Press the MENU key to display the setup soft keys.
	2. Press the SYSTEM SET UP soft key. The SYSTEM SET UP menu is displayed, listing the parameters ...
	Figure 8�9: System Set Up Menu

	3. Use the trackpad to move the selection bar down to the LANGUAGE option. the soft key labels ar...
	4. Use the soft keys to highlight the required language.
	5. Press ENTER to return to the setup soft keys.
	6. Press CLEAR to return to the normal radar screen.


	Radar System Checks and Adjustments
	Transmission Check
	WARNING:
	The radar scanner transmits electromagnetic energy. Ensure that the scanner has been installed ac...

	Bearing Alignment
	To determine the alignment error, use one of the methods detailed below.
	1. Visually identify a suitable target, such as a buoy that can be seen towards the edge of the r...
	2. If the vessel is moored:
	i. Determine the accurate bearing of the target relative to the ship’s bow with the aid of a hand...
	ii. Measure the relative bearing of the target on the radar using an EBL.
	iii. If there is a difference in the two bearings (alignment error), adjust the radar as detailed...

	i. Align the vessel’s bow to the target.
	ii. Note the position of the target relative to the Heading marker.
	iii. If the target is not under the Heading marker, there is an alignment error and the radar can...
	To adjust the radar to eliminate the alignment error:


	1. If a visual relative bearing of a target has been determined, as in 2.1 above, set an EBL to t...
	2. Press the MENU key to display the setup soft keys and select RADAR SET UP.
	Figure 8�10: Radar Set Up Menu

	3. Use the trackpad to move the selection bar on the Radar Set Up Menu to BEARING ALIGNMENT.
	4. Use the soft keys to adjust the Bearing Alignment slider and to rotate the radar picture. As s...
	5. Rotate the picture to place the target under the EBL, or Heading Marker, depending on the meth...
	6. When the bearing alignment error has been eliminated press ENTER to re- display the Radar Set ...
	7. Press ENTER again to return to the set up soft keys, then press CLEAR to return to the normal ...
	8. After adjusting the radar, always check the bearing alignment at the next opportunity. Usually...


	Display Timing Adjustment
	To adjust for correct timing:
	1. Select the 1/8 nm range.
	2. On the radar locate a straight dock, seawall or bridge that is facing your ship. If the image ...
	Figure 8�11: Radar Display Timing

	3. Press the MENU key to display the setup soft keys.
	4. Press and hold the blank soft key directly to the right of the RADAR SET UP soft key for 5 sec...
	5. Use the trackpad to move the selection bar down to the Display Timing option.
	6. Use the soft keys to adjust the Display Timing slider. As soon as you start the adjustment, th...
	7. When the displayed image appears straight, press ENTER to return to the Advanced Set Up soft k...
	8. Press CLEAR to return to the setup soft keys, and CLEAR again to return to the normal radar sc...



	EMC Conformance

	8.8 Integrated Systems
	Power for External Equipment
	HSB™ High Speed Bus
	HSB Connection
	Figure 8�12: HSB Connector


	SeaTalk® and NMEA In
	Figure 8�13: Integrated System with Repeater Display and SeaTalk Instruments
	Figure 8�14: Integrated System with Repeater Display and NMEA Instruments
	SeaTalk
	SeaTalk Connection
	Figure 8�15: SeaTalk Connector

	NMEA 0183
	NMEA Input Connection
	Figure 8�16: NMEA Input Connection


	Using the SeaTalk Auxiliary Junction Box
	CAUTION:
	Ensure correct polarity of the 12 V supply before applying radar or SeaTalk power. It is recommen...
	Figure 8�17: Using the Auxiliary Junction Box


	Data Output
	Figure 8�18: NMEA Output Connector

	Data Conversion

	8.9 Integrated System Checks
	Chart Display - RL70CRC, RC530, RL80CRC, RC631
	1. Without a chart card installed, select the Chart display mode and select a suitable range scal...
	2. To ensure that the display is responding to position data: Press FIND SHIP, check the cursor i...
	3. Insert a chart cartridge for the area of your vessel. Use the RANGE key to zoom-in to check th...


	Received Data
	1. Press DISPLAY and select the NAV DATA WINDOW ON. Check that the expected data is displayed.
	2. If heading data is connected, select Chart mode and check it is displayed in the heading data ...


	Transmitted Data


	Chapter 9: Maintenance and Problem Solving
	9.1 Maintenance
	WARNING:
	The display unit contains high voltage. Adjustments require specialized service procedures and to...
	Switch off the display unit before removing the power cord.
	Routine Checks
	Cleaning Instructions
	Cleaning the Display
	CAUTION:
	Take care when cleaning the display. �Avoid wiping the display screen with a dry cloth - this cou...


	EMC Servicing and Safety Guidelines

	9.2 Resetting the System
	CAUTION:
	The factory reset clears the Marks database, and the chartplotter Waypoints and Routes databases.
	To perform a factory reset:

	1. Press MENU.
	2. Press the SYSTEM SET UP soft key to display the System Set Up page (see Section�7.3 for details).
	3. Press and hold MENU for 5 seconds.


	9.3 Problem Solving
	How to Contact Raytheon (US)
	For Marine Product and Services Information
	For Technical Support:
	For Product Repair and Service

	How to Contact Raytheon (Europe)
	Technical Support
	Accessories and Parts

	Worldwide Support

	Appendix A: Specification
	HSB Series 7" and 10.4" LCD Color Displays
	General
	Interfacing


	Appendix B: Using the Auxiliary Junction Box
	Raystar 112, 105, Apelco 182 and 182XT
	CAUTION:
	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...
	CAUTION:

	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...
	CAUTION:

	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...
	CAUTION:

	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...


	Appendix C: C-MAP Chart Card Features
	Appendix D: SeaTalk and NMEA Data Received and Transmitted
	Appendix E: Connecting A Raytheon ST80 Active Compass for MARPA
	1. A course computer (software version 11 or above) on SeaTalk with an ST80 active compass (which...
	2. An ST4000 or 5000 autopilot and an ST80 active compass.
	3. An ST80 system including an active compass, without a course computer.

	Course Computer
	Autopilot 4000/5000
	ST80 System (without Course Computer)
	Calibrating the ST80 Active Compass
	Heading Alignment
	1. Mount the compass (as described in the handbook supplied with it) so the alignment marker poin...
	2. On your 10.4"LCD/10" CRT radar display, ensure the Heading data box is displayed. Use your shi...
	3. Note the error in the active compass heading for each point and average the error. To obtain t...
	4. Align your vessel to one point, then rotate the active compass to reduce the readout by the av...
	5. Repeat steps 2 to 4 to reduce the average error as much as possible. You should aim for an err...


	Linearization
	1. Choose a calm day, and select an area of open water. Ideally, the current tide effects should ...
	2. Calculate the size of circle you need to keep your turn rate down to not less than 45 seconds ...
	3. Turn your vessel continously through two full circles (720˚) at a slow, steady speed, keeping ...
	4. Ideally, continue to turn through a further two circles to ensure you have obtained accurate d...
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