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WARNING AGAINST HIGH TENSION

The operation of this equipment involves the use of high voltage, whieh
endangers human life. Although the design of the equipment has been made
in due consideration of messures to Insure the operator's safety, adeqguate
precaution must be exercised when reaching inside the equipment for the
purpose of maintenance and service. Do not change a component or inspect
the equipment with the voltage applied. A residual charge may exist in
some caparitors with the equipment turned off. Always short all supply
lines to the chagssis with an insulated serewdriver or a similar tool prior lo
touching the circuit.

FIRST AID IN CASE OF ELECTRIC SHOCK

When a vietim struek by eleotricity is found, first switeh off the eguipment
via the main switch on the eguipment or the ship's distribution board. If
this is not possible, protect yourself with dry insulating material (a wooden
plate or rod, cioth, your belt, ete.) and pull the vietim clear of electricity.
If the vietim is not breathing himself, apply artifieisl respiration secording
to the "Method of Artificial Hespirstion.” Do not give up halfway.
Ferseverance and continual efforts are important in artificial respiration.

METHOD OF ARTIFICIAL RESPIRATION

Lay the vwictim on his back. Position
yvourself beside the victim's head and pinch
his nose by your thumb and forefinger o
prevent air leakage. Inserl the thumb of
your other hand between the vietim's teeth
and lift his chin up. Then, place the arm
(the one closing the victim's nose) on the
vietim's forehead and press the hesd down
g0 that the vietim's head is given &
maximum backward tilt with the chin
prominent. and the neck benl back. Sesl
the wictim's mouth with yeur mouth and
blow therein about half of the deeply
inhaled air every time. After exhaling,
turn vyour head to watch for & chest
gontraction, whilst inhaling deeply in
readiness for the next blowing. Repeat the
movements faster for Lhe first 1 to 2
minules and 12 times per minute thereafter.

RADIATION HAZARD

Radiation emitted from the scanner can be harmful, particularly to the eyes,
To avoid harmful radiation, ensure the radar is set to either ST-BY or OFF
before beginning work on the redome. Under no clreumstances should you
look directly inte the radome from a distance of less than 2 feet when the
radar is in operation.



A WORD TO FURUNO FE-T7040D OWNERS:

Congratulations on your ehoice of the FORUNO FR-79400 Tadar,. We are
ceontident tha: vou will enjoy many yoers of trouble-free operation with Lhis
fine plece of squipment.

For over 20 yonrs FLURUHO Eleetric Company has enjoved an enviable
reputatlion lor gualdty and veliakbility throughout ihe world., This dedieation
to excellence is [urlhered by oor extensive global network ol agents and
dealers,

The FR-T04ID is just aoe of the many Furuno developments in the tield of
rodar. he compaot, Hghtweighl but rugged 2nit iz casy te inatall and
operatz and is aulteble for use on a wids variety of vesscls.

This unit s designed @nc constructed fo give the uszr o ooany vears of
trouble-tres operstion. Mowaver, to obtain aptimum performance From Lhis
nnit, you shounkd eorefully resd snd follow the recommended procedures for
inmgtallation, operation ond meintcnoned. Mo machine can perlorm to the
atmost of its ability unless it is installec and maintained preoperly.

We would appreciale loedbagk from you, the end-user, shout whether we arc
fdehiaving ouT pUTLasCE.

Thank you for considering and purchasing Puvano eguipmont.

CAULION

Mo one navigational sid should be rolied upon exelusively for the safste of
vessel snd crew. The navigator has the resporsibilizy to check all adds
avsilenle to eenfirm his position.  Eleotranic aids ave not a sabstiinta for
basic nuvipalions] orinciples tnd common sensa.
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FEATURES

The FR-7040D hes a largs wariety of functions, all contsined in a rupwed
plastic oase.

All controlz Tospond imoediately to the operator's command and eazh time a
touchpac iz depressed, the corresponding shange can be seer on  the
SCTRET.

¥ Daylight viewing radur special'y desizned for small craft and siiling

yvaghie.

*  Traditiona? FURUNO veliability snd guelity in a compact, lLghtweighl and
low-cost rodar.

Preclaion 4-1t slotted wsveguide antanns in serodynamic design copabls of
withstanding 100-%t wind velacity.

Migh definjtion 12" raster-acan display.

F 4 levels of target guantization for high targel definition without prohlems
aszociated with single-level guantization syaters.

On-gereen alpha-numerie readeut of sll operational infarmation.
* 8 renges [row 0.2% Lo 98 nm.

* 3 pulselengths and pulse repetition ratez aitometically selecicd, fow
sptimum short-range o long-range performance.

Guard zone slarm, for wse ss an arti collision aid, provided ss sluncard
fontare,

* EBL (Electronic Hesrirg Line}), VRM (Variatle Range barker), Guard
flarm, =2 Zoom, Shift, Curser snd the ¢ross-hsir are controlled by =
traclizizall,

¥ Operataa on 10,2 to 40.0¥2C power snpply and consumes oaly 539,
Protection against reverse polarity and excessive voltags provided.

Ship's posilion in letiiude/longitude, ship's spesd snc range/bearing ‘o o

waypeint optiopally atown in the bottom texl aren from exteensdd navigator
aaving NMEA (183 (or FURUNO CGIF) sutput formas.

i



SPECIFICATIONS OF FR T040D

SCANMER UNIT

Radiator:

Fadiator Lenglh:

. Horizonzal Beamwidth;:
Vertical Beamwidth:

. Sidelobe Attenuation:
Within + 20% of mainlobe:
Outside + 2C° of mairTobe:

M f b My

. Putarizalion:
. Anteoerz Rotation:

TRANSCEIVER MODULE (contained in

Slolted kavequide Array
120cm

ilgIh

22°

=24dB or Tezs
=30dB or Tesg
Horizontal

24 r.p.m. nominal

the scanner housing)

framsmitting Tube:

2. Frequency & Mocu™atian:

Pesk Juiprt Power:

4. Pulselength & Pu'se Iepetiti

Magnewron MELPAR
9410MHz + J0MHz, PON
kb nominal

nn tata:

[tew —hqﬁhgfﬂgfjnm]

T

0.25

[

0.5[0.75 | 1.5 ] 3 ET 7 | z4] 48

Pulse Repelilion Rate

AppToK. ElhDHz

Approx. 1200Hz| Apprax. GUOHZ

Pulselergth {1.08us {Short}r 0.3us (Mid.} C.bus (Lorg)
5. ModuTator: “ET awitering Method
h. I.F.: E0MHz
7. Tuning: Mari. al
8. Receiwver Fronk Erd: MIC (Microwawe IL)
3. Landwidth: MHz [sho t pulse]

aMH: (mid./1cng pulses)

13. Nuplexer: Circulazor with diode 1imiter

DISPLAY UNIT

. Indicatian Systor:
FicLure Tuhe:

kange {nm):
Range Ring Interval {pm);
. Number of Rings:

6. Bearing Resoplution:

Bezring Rocuracy:

Raster scan, Naylight display
Ze-inch rectancular CHI

p.280 0.5[ 0.7 1.5 | 3 | 6112] 74] A
j O.0hF 0.1 2,25 0.35 | 0.6 1 7 4 a8
7 i 5| 3 £ 56| 6| 8| 5
e I'— e

Geller than 2.4°
Better tham 1°



9. dinimum Range: Better than 29m

10, dange Ring Accuracy: 0.9% ar 8w, whichever iz the greater.
I1. VRM Accuracy: 0.9% or Bm, whichever fs the greates.
12. Mark Indizazion: Heading Mark, Bearing Scale, Range Ring,

VR, EBL, Tuning Bar, Cursor, Slarm Zpre
Cross=Hair, WP Mark (Dption)

13, NumeralCraracter Range, Range Ring Interyal, EBL, WRK,
[ndicat on: Inter‘erance Rajection (IM), 5I-BY, Rain
Clutter Rejection (FTC), Echo Steetch (ES),
Radar ATarm [(GUARC), Pistting Interval/
Timer, 3earing/Ranne to Crass-Hair ([],
700M, GYRO (Optisnd, Mav Datz (Opkicn!

14, Interfarence Rejector: BuiTt-din

ENVERQHMENT CONDITLON

1. ¥ipraticn: Vibration Freq. Total Amplitude
1 to 12.5 Hz + 1.6 mm
12.5 <o 28 H2 + 0.38 mm
25 to b5 Hz + 10 mm
2. Ambiant Temparature: scamner Unit —----waa -25°2 t¢ -70°C
Display Unft —---m--- =15%2 to -55°T,
3. Eumidity: Refative humidity, 95% or less at +42°C

PUWER_SUPP.Y & POWER CONSUMPTION

10,200 - 40.0V3C, 55
10C/110/220/2300AC, 50760Hz, 1@ {rectifier required)

COMPASS SAFE DISTANCE

Standard Compass | Steering Corpass |
Display Unit 0.8 m 0.5 rm _i

{Scann@r Unit | 1.0 m N.7d m




EQUIPMENT LIST:

No. '"hﬂame Type Cada Na. J'ty Eemerks 1
L | Scanner Unit XN124-RSB-0026 | B0D-083- 567 I | 23 kg
2 | Dizpiay Unit RDP - 03NS 0C0-088-613 1 | 12.5 kg
1 | Installation CRO3-06600 000-080-906 |1 set | w/lOm s gnal |
: Materials cable asgy.

4 | Bocessories FFO3-03310 (00-080-914 |1 ==t

5 Spare Parts SPO3-D5400 000-080-916 | 1 st 7
IHSTALLATION MATERIALS:

Moy H ame [ Tyna ] Cotde R, 'ty Eémarks |
__i P1ug H51EP-2 Rt ! for Jower

A0 S40-34E cahle
Fignal Cable Assy.|[503-73-10 J0R-240-300 | (“0m} | Select one.

2 | 3ignel Lable Assy.|S03-723-15 J03 240-310 | ¢25m) | Comnecter
Stgrnal Cab’le Pasy.|503-23-20 208-240-320 | (20m) Mlled gt
Signal Cable Assy.]503-23-30 JOB-240-330 [ (30m) | cisplay end, |

3 ISeal Washeo TWLCE30Y 009-850-021 1 !

4 [Orain Tube D3-C07-3296 107-087-630 1

[ Crinp-nn Lug 120882 000~537-110 :

& | Crimp=-cn Lug F¥l.g5=3 red DOG-538-113 2l

7 [crimp-cn Lug FV5.5-53 pU0-538-120 | 1

g [Hex. Beit IW1Z260 U530 |0D0-BEZ-101 |

9 {Hex. Nut Mlz SUS3I0E 000-B53-117 4 | for scanner

J-. ; . unit mounting
10 |F1at Washer M1z SUS304 (0D-B&4-132 4
11 |Soring Washer M1Z SUS304 | 0D0-864-263 7
I'12 |3 ott=d Pin G-type| Ox95 SUS304 | G00-866-390 | 7
13 |Hex. Boit MBx30 SUS30Z  |(MD-RE2-1&7 | £ |
14 |Flaz Waster Mg SUS30A 000-864-130 L
15 |Spring Wesher M8 SUS304 000-864- 262 4
16 |0-Ring J1SE2A01 - LA-G50| p00-851-313 1
17 | Adhesdve #1211 ¢{50g) ann-A54-118 1

Note: Mo.l3 thru No.17 are supplied with vadiator INLZA.



ACCESSOREES:

No. Name Type Code No. | Q'ty | Remarks
| 1] Hood Assy, FFO3-02910 00&-223-620 1
2 | Filter FED3-12020 ONG-224-760) 1 -
SPARE PARTS:
No. Hama ?ype' Cade Mo, D'ﬂty Temarks
1[Fuse FGBO 104 125VAC | OO0-5£0-005 2 |
2 [L-handle Socket | Diagomal 13mm | DOD-830-110 1 i
Wrench i
3 |Laket 03-038-1033 L03-105-600 1 far balkhead
nr averhead
mea Lint
4 | Spave Parts 3ox | For F710 003-821-610 :
OFTIGN:
Mo, Naﬁé Té%e Coda Na. i-j'ty Remarks
1 | Rectifier PR-3423 000 -030-843 1 far AG mains
2 |External Buzzer oPn3=-21 I0-030-0g7 1
3 |Power Cable WW-5 2.0x2C | OCD-104-01% I am
d | Dust LCover £3-038-900]1 OC0-801-~p2E 1 for |:1'5r:|]é.g','r-_
unit
5 | MES Canie L 220021 000-109-517 ] Connector
fitted, Gm
6 |Gyre Cable 2250022 00 -109-506 1 Connector
fitted, A




PRINCIPLE OF OPERATION

The torm "RADAR" jv an sgronym mearlng RAdiao Deteetion And Ranging.
Although the basic principles of esdar were developed during Weorld War II,
prinarily by sciontista in Greeal Britain and the United States, the uae of
echows as &n aid to navigation is not & new development.

Before the invention of radar, when punning in fog noer g ropged shoreline,
shize would seund s short Blast on their whistles, fire o shot, or sirike 2
bell. The dme between the oeiginelion of the sound and the returning of
the echo Indicated how ifmr the ship was [rom the olitfs or the shore. The
direction frcm which the echo was heard indicated the relative bearing of the
zhaore.

Todey. the method of determining the distnnes to & target iz much mowes
sgcarabe Boeenuse of  pulse-modulated  radar. False-modulated  radar
determines the distance te the lurgel By caleulatlng the time difference
batween the tranamiszion of a radar signal and the reccption of the reflected
eceho. It is a Known faet that radar waves traval st a nearly constsnt speed
of 182,000 nautical miles per second. Thersfore the dme required for a
transmitted signal fo trevel it the target and vTefurn a3z an echo to the
source is a Jmeasure of the distance 10 the target. Noto that the ceho mokes
a e¢omplete round trip, but only half the time of tmavel iz needed o
determine the wne-way dislinee o the target. This radar avtomatically
tokes thds inio acoeount in making the range caleulation.

The bearing to a terget found by the radar is deotermined by the direction
ir. which the radar =eanner antenns is pointing when it emits an electronic
pase and then receivas o returning echo.  Dech time the zcanncr rotates
palaca are Trunsmitied in the fgll 3607 cirecle, each pulse at o slighily
dilteresl bearing from the srevieus one.  Therefors, oI we know the
direation in which the =slgnal i8 sent oul we krnow the directisn from which
the echo mast

raeturn.

Mote that the speed of the mdor waves out to the terger and back agaln as
cebiees 15 extremely {ast compared to the spesd of rolalicon of the pntenna.-
Ly the fme radar echioes have returned 90 the seanner, the amaunt of
seanner rotation after initial transmission of the sader pulse i= oxtremely
sinall.

The renge and hbearing of a tarzet iz displayad on what is called o Plon
Pogition Indiestor or PPL.  Thiz display i3 essenfialy a polsr disgram, with
the transwitting ship's position at the centecr.  Imapes of (argel echoes
Csomelimes callcd 2 "pla™) are received end displayed at their rcelative
bearings, and at their distanee from the PPI center. With a continuous
display of the imzges of ftargets, the motion of the transmitting ship iz also
displayed.

:l-; — Tiarger ip

Fig.l How Radar Works



INSTALLATION

GENERAL

Thie radar gyslem is mainly composed of lwe units; the display unit and the
sSeanner unit, and operates directly freom 10.2 to 40.0¥0DC. When the rsdae
is firsl unpacked, cheek that all necessary anits, parts and materials are
cohtiired.  Befer 1o tie eyuipment, instaellation ma-crialy, accesacries anrd
spare partz lietys. The stoal and wood works ahoald be arranged Iocally.

ECANNER UMIT INSTALLATION

Segnner Unit Siting Considerations

The scanner unit is generaliy instailed eilher on o of the wheelhouse or on
tae radar mwyl ou an gappropriste platforin,  When siting the uoit, consider
the following peints.

1. The interconnecticn esble run between the scanner and the display @& 10m
lotg - If additional ecable is eracuized for o particulst instalation, an
unbroken length must he gued (f.e., o splices allowed!), and the
maximum lengtin iz M meters.

2. Any large moetallie objecls suzh as furnels, masts or derrick posts around
the radar seanner way well dlook s line of sisht, cauzing blind secilors
in the radar picture. The szotor directly shesd is alvionsly most impor-
tant to the radst operator, so carefully plan the =itz of the scanner so
the forward ares 2 olasr of shatruclions.

2« Deposits and fumes from = funnel or otiler exhaust vent cap adwversely
aflect the aerial pertormance and hot gases tends to distort the radiator
portion. The secanner unit must not be mooanted in o pesition where it
may ke subjected to temperatures in excess of 7094,

4. Fhe composs safe distamec, L.Om, stendsre compass and O0.73m, gteering
coipasg, saculd v ohwesrved.

8. Fhe unit must ngt be pesitioned in close proximity to & radio divection
fitder unlenna, sines the DF would be adverselv affected. A separaticn
of more than 2 meters is recommendod.

Ca} Corresily oriented (b} Wrongly oriented

Fig.2. Mounling of Seanner Unit



Seanner Ilgusing Mounting

The following procedure muat Ye followed when mounting the zeanner unft.

Cautioms: 1. As the scanner Base is made of cast aluminium, the mounting
platform should be printed if it i= made of iron, otherwise
the svanner might be damaged duc to etectralytic corrosion.

. T not faid to apply silicone seslant sapplied with the
radistor to bolfts, nuts ad washers o make future removal
CASIEr.

3. Do not puinil the radistor aparture.
4. Do not LIft the soanner unit y the radiator.

1. Dl four belt holes {l3mm dia.), one eable entry hole (approx. 0mm
diad) mnd one vené luhe hele {(15min diz.)} in the radar mast platform or
the deci. S2e the seanner oatline drawing on page 13-2,

2, Detach the scanner Eouwsing enver fram the seanner housing after
loasoning the fonur fixding boits.  The ascanner houvsing cover fitted with
the transesiver modale can be stored in g convendznt place until the
wiringa to the scanner ucit sre accomplished.

. Plage the seanner housing on the chozen position, and orientatc it as
shown in Fig.2(a).

4, To prevent coreogion, apply siboona sealant lo the M_2x64 hex. holte,
scal washers, nots gnd washers, and secure the seanner housing  with
them.  The bolts must e inserted with thefr heads faging upward (froin
ingide the scanner housing) 50 that they deo not touch the transceiver
moduls.

Hote 1. Lo not turn ilhc bolt to aseare the zcannor housing. It must be
fixed by turning tha nat. Otherwise the scal washer will Le
damaged.

2. Tuke gare the directicn of the seal washer.

3. Take off the rubler bHnd on the wvent hols, and ingent the
venrt fube. Never apply siliecone saalanl around the tube.

S
|

| A

% 7= é .

Fﬂ—_z—____——h___:__hh ¥ent Cube
||

|
-

F lac Washer —_

S |_L ] ——r_
Srring Washbr -:!iE:-: Fig.3 Mouuling of 3canngr Homsing
rlaw g . {‘I:



Lonnections to Secanner Unit

Only the multicore cable runs frowm the display unit to the scanner unit. A
haole at lesst 20mm (3/4"} @ia. must be drilled through the deck or bulkhead
for eable entry. After the cable iz passed through the hole, a sealing
compound should be spplied to this hole [or watorpreofing .

En ordsr fo minimize the chanee to picking up elsetrieal interference, avgid
where possible roufing the multicors cable raar other onboard alectreioal
equipment. Also, aveid runming the cable in paraliel with power cablea.

The proesdurc for connecting the multicore cable to the seanner unit is as
fellovis.

1. Through a pipe or waterproof ceble pgland fitted on the wheelhiouse fop or
bulkhead, pess the open end of the cable toward “he seanner umit.

2. Remove the euble gland logated on the bottom of the scanner housing.

-d -4 2 18 Calile Sland . N
- ' ; Torminal Baard 1T8)

DUTER BUIELD

Yig.4 Bottowm of Seanner Housing

3. Tasg the muticere osble through the scanner base and the cable gland
{removed in step 2.7}

4. Cut the vable leaving sbout B0ham Zrom the eable gland, and fabricate it
referring te Fig.s.

5. Tighten the nable gland o the scanner hase {or complate watartightnese.

Ground the guter shield of the multicore cable with the clamp plate as
ghown in Fipg.4.

6. Conneei the lead wires to terminal Deard RTRE1 on the hottom of the
scanner housing by referrlng o the Intevconnection Dingraim on page
8-1.

NOYE: The inner shield of the multicores cable stould e connected atl
terminal #20 o RTTE1.

T. Close the stanner housing cover temporarily,



FABRICATON

O MOLTICGRE CABLE

CECANNER BIDE;

].I-

10.

. dHhde washer,

. Take out the

the outer
the  wTinyl

Bring careful not to ous
ghield, remove &00mm of
aheath. DBee Fig.i{al.

rubber packing, washor
and glamp plate of the pland over the

cablp. BSee Fip.i(bhl.
Strgighten the miter skisld  and
separate the outer laver wirca from

those inside the braided sbiield Coner
wirea}, Soo Fly.slel,

and ooaxial wire
Bee Fig.50d4),

wWires
from the inside layer.

Mark the wires for identification.

Cul each lead wire o a sultable lzngth,
considering the distance o respective
iermingls on RTEL.

‘Remove abmit Amm af the singl insula-

tion frosn the and of coch wire.,  ix
ceimp-on lug F¥V1.825-% {rod) te each
wire by using a crimping tool.  #oo
Fig.a{e).

Fix erimp-on lugs 3260382 (wed) pnd

F¥1.25-3 {red) to coaxisl oable and itz
ghiald, respoctively.

Speead vut Lhe imnner shield and cut it
aff leaving about 250mm. Put a vinyl
tube or tape over the Lroided shield
and fx orinp-on Ing FV5.-51 (vellow)
ot the end of the shield.

While helding the wire In une hand pall
gach grimp-on lug to ensuse that the
conneaction i= tight,

al E VINYL SIIEATH

—mg0D |

OWFER EHIELD
P T W T,
R

ALY

WIAES

IMKHER
SHIELD

WIHER TN
QLTEH LAYER

WIRES 1M
INSIDE LAYES

(d)

LA
SHISLD
CRIMP.OY _uG

r

{el

LEAYE 1-2 MM
EXFLISED.

Fig-5 Fabricalion of
Wultieore Cable




Final Pregaration
To complete the zeanner hausing mounting, procesd to the following atepa.

1. Placa the seanncr houging cover onto lhe scanncr twusing. Apply grease
to the rubber packing. Making sure the packing resta properly in the
groove, fasten the four fixing bolts wemporarily by hand as shown in
Fig.4.

Grmner Lownlag
QareaT

Hinunipg Hole
Siuning Holg

Fig.b Assembling of Scanncr Holaing

£. Apply presse lo lhe two alst pins end insert them info the picning holea
shown n Fig.t until the pin head becomes flush with the scanner hoasing
surface. 1t is recommended 1o use 5 wooden hammer o awvoid damaging
the cosmetie paint.

— B,
” &}- =% Ship's Bow
| &F -

e
N

Fig.? Blot Pin insertion

l I] Radiator Hracyet

&lot Pin

4. Now is the time to DLegin the procedure for fixing the radistor to the
radigtor bracket. Hemove the red rubber cap on the radiator bracket,
Mount the antenna radiator en the bracket zo that the waveguide of the
bracket metea with the waveguide of the antcnna rediator as shown in
Fig.#. Apply presse to the O-ring and sct the O-ring to the centap of
the radiator bracket. Cost the radistor tfixing bolts with silicone seslant.
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e ! :i o RADIATEE
T -~ ,:—-—, el BRATKET
: ' Apply mpalizercoyion  siieone seelant o
t1s hatched eren shown Lelow at ke
‘{y“ﬂ:’ botlom of ima ontanna rcedisiae.  [F not,
s . . } | ! tie mnblng surfpce Wl stert @ereccdiog
WAVREGING ! I in rhout ana Yasr.
e | e pELLD
i . HAES
Fl (B3 = ol
: G’F" Eyl

ANTENHA RAREATIS TOTTOM WIEW

Fig.® Anteana Radigtor Mounting

4. Open :tha seanner housing cover and fix *he stay as shown in Fig.9.
Make the scanner unit ioteeosl wiclng as the follawing steps.

J. Ome end of the ecable witht 15—,

d-and  T-way pugs  has  alresdy MF heoard

cohmnected  t3 tarminagl beoard HTED

inaids the seanner housing. Mato 1101 SEle
the “f-and S-woy pligs with jocks )

JE1Z and JEEl on cho  trensceiver 811

module, respectively.  Connect the
V-way plug to jack 4701 on the MP .
board. ¢ | . Stay

Ground Serew i

fi. The black graund wire iz provided - B ] ﬁ__f,-L_RTBl

with (ko eable mentioned abowve. e T
Connect the wire o the chassis of .llk___J;,_,:EjJ /
the trenseeiver module  with  che = w
seTaw shown in Fig.Y.

Fig.d Internal Wirings

7. Cloze the sennncr housing cover temporsrily by fastening the four lixing
bolta, because it ey have to be opened again for adjustment sfter
inglallalion.
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DIFFPLAY UNIT INSTALLATION

Logate the display unit in u position where it wan be viewed and operated
convenlently but where thtere i= no danger of salt of fresh waler ERprAY aF
immersion.

Compass Safe Distance: The magnetic compass mavy Te sffecled if the display
unit iz placed too close, hecanse of ffelds ganarated in the radur. The
compass safe distanes {approximotely 0.8m (2.83feel} standard cUrpuss  and
spproxinmately [L.6m (1.57feat) Ftearing conmpass) muHl nol he disregarded,

The orientetlon of the diaplay anit should be so that the padar sereen ig
viewed while the operator is facing in the direstion of the bew. This makes
determination of your position much easizr.

The moannt ocan be installed sither on a tablelop, oa a bulkhend or wo &
overhead. The mounting dimensions for this unit are shown on page T-I.
You can use the sounling eradle itself as template for ferking the mounting
Lol holes.  Slnee the unit weights 13.5 kp reinforee tho mounting plaee, I
necessary.

Malke sure you allow enough dearance to get to the eonnectors behind the
enit,  Leave at least a foot or so of "service loop™ of cables Lehind the wnil
80 that It ean be pulled forward for wervieing or gagy romgval of the
comnectgrs.  The vecomnended clearances for gervicing ease are givten on
page D-I.

Tasletop Mounting:

1. Remove two MBxd0 bolts fixing the display onlt to the Eounting oradlo.
2. Drill four mounting aoles (12mm dia.) lhrough the tzhletop.

3. Hecure the mounting eradle to the tabletop by using MID bolts, nots snd
warhiers. 9mm radius coach screws mov be subatituted for the MID bolts.

4. Place the displey unit on the oounting eradle and secore them at the
Teont of lne display unit with itwoe bolls removed at step 1.

M1 Goit
or

I Loach Screw
HM&x47] Hex Bolts

(2 pis.)

Monnting Gradla—

Mg.d Tabletep Mounling



: Bulkhead/Qverhead Mountbing:

i.

2

Take the top cover off by loosening six Mexll cosmetic SorEws.

Logsen two M3x40 hex bolts at the front of the dizplay ngnit, and the

meunting eradle comes  free, Secure  the mounting coradle tn tha

bellkhead/overhead.

After digeonaeeling flying connestor P/J1354, loosen four MEx1f hex Dbols

and separate the rawp baas with the botiwn olale from the di=play unit.
- Loosen four M3x8 screws 1o scpavate the bottom plate from the raup

base.

Lossen the lonk mt for the SCANNER swileh on tha ramp basc and turn
the switch upeide down. Sceure the ook nut.  Astach the label s plied
Az spare parra to the ramp baze.

Refix the bDotiem plate to the memp base.

- “onneet the flving connector, snd fix the ramp base to the top of the

dizplay unit with four MEx1E hex bolts removes ik step 3.
Flx the top cover to the acllom of the displey unil.

IFix tre unlt to the mouniing eradie.

-

+ 3k
o é'— A9 Coack Sirows
-2 —— 10 ¥ax Gplts

- HE4JE hEx balt (4 a0s,]

‘_. @ﬁ? +— - Janp Zas:
‘;}J . iﬁlu.f’f
=
SCRGNLR S'Mitch—/ -
("/ /4 ~—— Aoktan #la-a

: i
Flylng zonrartoer )\\}‘/"{ﬁi
[RI1LA5E) ; T o _ HI»E scrow

fointing Cragle —..

H3asd fes aole
1# pzs.) "

"_atle'n—}h"cg

-

i opaal)

[ Eisplay unil

_MelD foraw
CEpre.)

Top Crover

_,j:
/Fig.lﬂ Overfead Moonting
I‘F’,.-“"'
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Now ecomes the wiring part. The anly wiring necessary is for pawer .

connection snd the interconnection cable.

Antenne Conngetion

The interconnection zable fron the scanner unit iz oconhected t lhe Tachk of
the dizplay unit.

Yower Connection

This wadar is desipned for 12, 24 or 38 volt hattery asvatems. Mo internal
wiring chongeoa are readad f:.':t' input wvaltages from 10.2 to 40.0VeEe. A pisce
of gear of this guulily desarves to have @ cireuil breaker dedivated to it
alone.  The slze of the wire feeding power to the unit should be no lass than
AWU wld (2.0mo square.) Reler to ths fipurce below for assembly of  the
power connector supplied as the installation materials.

¥inyl ,,'hq::tlh

1) Strip off 3%mm of the vinyl sheath, taking

oare not to niek the shielding mesh, and slide Pairer ulhl -'1 o J:;Zﬂ-ds:.la:;
the mesl back. (VW3 %.0:3C shiclditg resh

ar Aw-:.-11-1]
23 Strip off limm of the inner sheath, and w
refrove ahout 3mm of the insulation lTom both o

ends of the lesd wires,
3} Slide connector's housing over the coble.
4] SBolder the lead wires to the cohnector,

talang note of the polority, i.e., §1 (+} and
¥ ().

|
Set sorew

_ The olher
91 Asgemble the ecanneclor, ond tighten lwo slde

eat @2orews.

Fold Lok “rsew

#} Feld pack the shielding mosh snd olamp the
conpnectior sver top of it. Eix the clomp

7l Wrap  the mesk  with  vinyl  tzpe. m@

Wroa srith winy] taoe
Gromnd Connection Fig.ll Power Connealor ASSY.

Run neavy duty ground wire fram the grounding -esminal at the rear panel of
the dizplay unit to the neavest grocnding veint on the boat.

Follow the drawing below for detailed wiring informstion.

=

\ Fower Coamac.ios
%ﬁﬁ NMMEA corneclor— N Cispluy Univ
Eeunnar Unit S 0-1 - i
Q. @ff’?}*\) T i
LB Carra Commeaion—__ f"”f
Lcnnnecuan Coble

Ruhber_,
Fower Cauls = Il'll Elﬂ,l

Nlind
Cround Terminsl

Eiock fhite
|

4 T-Lrodves

e Fig.}2 Detailad Wring DHagram
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Cyrgcompass Conneetion [Opliond

If an AC synechro or D step type gyvrocompass is installed on your hoat, the
true bearing of your ship's besding, of ihe c-coss-hair, and of the EBRL
(Lleclronic Bearing Line) may be seen on the »adar display.

A pyro cable fabricaled with a conncetor and an A-D Comverier 3D-105 arc
apiionally supplied. Llemove the pyre eonnecler eap on the rear panel, and o
jark migy bo =zeen. Mate the conneotor with thia jack . Fabrication of the
ather end of the cable and conneclion to the A-D Gonwvertor are #iven in the
dperstor's Manual for AD-109 (Puldicstion Yoo OM-E428¢,)

Ll wour navigation receiver has NMEA 0183 {or FURLOND CIF) format, the ocwn
ship's position in iatitude/longitude, ahip's speed and the range/Learing ic
wavpcint may be sent to this redar, and be scsc on the sadup display.

An NMEA cable [abeicated with a covnecter i= optionally supplied., TWemove
ihe RAMEA connector eap on the rerr panel, :nd a jack for MMEA 0183 may he
geen.  Male he connector with this jack. TFabwication of the other end of the
connection eable should ke lef: to a competent service technician, becausc it
is difficult tm Ard the point {o be connected.

“For service beclhician] J14G2 #1, 22 - Bo monnection
J1352 23 D HDD-Hot
J1332 A : RIP-Cnld

CHECKING THE INSTALLATION

Adter eompluting lhe inslallatlon, it is a good idea 1o resheck to cusure that
all Lha stepz of lhe nstallation were accomplished 9 secsrdance with the
instructions, Tse the following chook list.

Takle 1 Installation Check List

Tick
Check Iiems here.

1} The vent tube on the scanner housing (s on the side of
ihe how direction corroctly.

2} Tour meannar housing fixing bolts are fully tightencd,
31 The cenneclion eanle is waierproof at the scanner bose.

4) The cable iz zecoraly  retsined against tre mass or
moanting and is free of interferenco from running rigging.

#) Chank (hat the =able gland or entey on the deck is
walerproef, if provided,

fi} The power connectlon: 1o the battery are of eorrect
polarity.

7) Thezk that the plugs at the roar of the displev are
inaarted oorrectly and are securs.

J0d0LUlL

81 Carry uul Lhe [ellowing adjustitent after the above checoles.
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Hoaw ia the Ume o turn on the unit and caery cut Lthe necessary tuniog and
prosetting adjustments.

INITIAT PROCEDURES

1. Press the % wuchpad on the dloplay anil, and the control panel will
lighi up. In approximately I ninutes and 30 seconds, the message
"FLU-BY" will appear al gonter of the sereen.  While 1lés warmop is in
process, pry off the VR pang! on the front penel of the display unil.
dee Fip.19. Thiz will 2xpost the potentiometors for post installation
wljustments.  Push in tho Zront panel TUNE conteol and relesss ik 1o
bring it oput. Hel the conteol o 12 o'elacl, the GAIM conleol al 2
o'olocts,  and ke AYS RAIN wrnd AN HPBA sontrols st Tully
counterelock wise,

2. When the sercen indicates "ST-BY" press the @ tonchpad. Tha =ardar
will giarl transmitting on the 3-mile range, and you will probably ses o
number of targets around von, aven though the gain, tuning and alier
adjustments have yel lo be optimisad.

3. Press Lhe @ touehpad ikres times o that the radar iz oo fhe 24-mile
range. Hring up the GAIN control unptil a smwll amoumt of nolse appears
ert the seresn. AL this point, unles: the tuaning just happens 1o be al
the aptitium peint, miowly adjust the coarse "LUNEY ponire! accossibile
through the VI panel, wotching the scraen for radar targots. (See
Fig.18.) You must patiently adjust this aearse-tuning contral in vory
simell increments, allowing the sweep lo o aroand completely in order 1o
ohserve the effeat of a single small change in if: setling. When yow are
finished aptimizing the eoarse luning eontrol belind he VR pane!, wverify
that the fine TUNE eontrol an the fronl pancl peaks up for mesdeamn
rrdar erhines at 13 ofclock, or at Jeast close to that peint.

t. Adjust the GATHN control on the [reni panel, for a litth background neise
ghuwing on the serecn, and then hit the |7%% wuchpad seversl times o
prug you down to the 0.25-mile pange.  Withoul disturldng the front
pancl CAIN  eontrol, adjust the AMC SEA eontral until nearby  rmdar
larpots are clearly shown mn the soreen. Too mueh A/C SEA action will
ehmminste small targels, and too listle AfC SEA getion will oause thae
gcroen to he ko fll of targets and noise that it i3 hard 1o determine
which targel is which as ecowmpared to visual siphlings. Motz that
adjusting the GAIN and A/C SEA controls in thizs manner (GAIY at lonpg
Tange, AJLC SEA abt short rangel will egualire the picture at :ll ranpes,
and you will not huve o jeckey back and lorth with tho GAIN control
especially when vou change range scalas.

BELATIVE BEARINC ALIGEKMENT

¥ou have monnted the zcannar unit facing strsight ahesd in the direction of
the bow. Therefors, a small 2ttt conspieusus largel dead sheesd visuzlly
alemild appear on the heading marke (Teoro cegrea).

in proctice, you will probably observe some smull syror on the display for
most  installulionz becawse of the diffieulty in aghieving accurate initisl
vositioning of the scanner unit.  The folowing adjastment will compensate
for this error. IF you don't know how to do it well, i's beost you leawve
lhis part to a compelent servign technician. (TRemenber that the scanney
aousing fhdng boltes rensin unciphiencd . They should now Be zecured if the
fallowing aRgnment s nol noecesary.)

16



1.

14,

1.

12.

Identity a suitable target {e.pg.. ship ar baoy} st 2 renge between 1/8 to
/4 miles, preferably located on or srcand the heading mark. Ta
minbmize errore of bearing you should gonernlly keep echoes in the outer
half of the pleture by changing the rangs seale,

HID & 1310 - T.l"c.[i.C.'-!T_Elﬁl
E@1. -
#€iz
S A= 1R
2 = 14"

AEARING M KAlAR WEAM G O SHAnT

Fig.13 Relative Deuring Alignment

CWhen lhe relative bearing of a target messured
ar the radar sereen (A does oot agree with that
tneasured on the oavipation ehart (& .0

Mowre the orcss-hair with the irackball sn that the intorsestion of the
erogs-naly  bisects the oenter of the ispgot., and preas  the ]El
touchpzod.

Resd lhe B5L hearing at the boftom left on the sereen.

Find the relative bearing to the target from tho ship's bow visually,
usited a palorus.

- Compere lhe bearing messured in step 3 and 4 above, and calculate the

directian wod magoilude of the bLearlng srror. I the error is within
+37, adjust retary cnde switeh 81 ("HEADT, oloek wise rolation shifts the
picture CTW, Fig.l9.}

It tha errar iz mare than +3%, set 31 te "7 spd then adjust the position
of heading meark ey B801 {Fig.20) leeatod inside the seanner unit.

Open the scenner hoosing eover and slghtly locsen the two screws
which secure the heading mark key mounting alatz. 1t <hs svrews are
loosencd cxeessively, fine adjustment wwill be mere di2Bowlt.

Adjust the sosition of the heading mark key, moving to the alt {or foral
direelion if thae tbearing "A" iz groater (or smaller) than B9,
respoctively .

Adjust 51 at the display unit as in step 5.

After adiustment. lighten the hesding mark key fixing acrews securely,

Cloge the seanner heusing esver and tighten the four [lixing bolls
SOOI Y.

As & finel test, meve the hoat towards a amall booy and ensure thet the
buay shows op dead shead on the radar when it iz visually desd shead.
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SWEEP TIMING ADJUSTMENT

Thiz  adjustnent iz carried out to  ensure proper  rafdsr porformares,
especielly on short renges.  The radaT measares big time reguirced for a
transmitted echn travel 1o the target snd return to the aonree, and the
ree2ived ccho iz displayed on the CRT based or this tine, Thus, st the
instant the transmitler is fired, the "Sweep" should stert from the senter of
the CR® Ceametimes called sweep origin.d

A Utrigyger” pulse gencrated in the cisplay unil is sent le ihe asranmer ot
Lhrough the intereonnoction csble to irigper the teangmibter Cenag e Leon .
The time taken by the signal 1o trowvael up to the seenner unit varies,
depending largely on the length of interconnection calle, Durlrg thi=
paviod the dizplay wvnit shoald wait belore garting Lthe sweepn,  When the
display unit is not atlusted corrzeily, the eckoes from a slraight  lowal
oblect, e.g., a haraor wall, straight pler, ete. will not appear with straight
elges -- l.e., they will be seen as "pushed out" cor "pulled intt nasr the
plotiure  renler. Tre wige of objects will alsc be incerreatly  ahowrn.
Thercefore, the following adjustment shenld be oarried ous alter installation.

Proccdure

1. set the unit at 0,85 nm renge wrd adjust the CAIN and A/C SEA controls
propesly.

2. ¥isually, select s straight object, e.o., g hasbar wall, straipht pier, zte.
3. Acjust the "IMING™ potentomstsr {VRB, Fip.d9) so that a straighl

olject  will appear streight with ro "pushing" ar "pulling” near the
Fleture center.

(a) imprapar, {3} propoe {G) fmproper. _
pulling inward pusling oulwend

Fig.l4 Bwesp Timing Adjustment

PHESET GAIN ADJUSTMENT

Prese? pein s preadjmzted at the factary. Tlowever if the receivar paln is
tea bigh or low, adjuat it sgain.

Procedure

1. Set the controls:[Z@F): max. range; GAIN: fully GW (max.); A/C RAIN

and ASC SEA: fully CCW (min.}; : off;: aff: : olf, and [@:

O

2, Hot VR4 at the peosition where a2 lttle bauckgeonnd noise appesys on the
screen.  See Fig,19 for the loealion of V14,

d. Comuirm thal the noise ineresses when tae [ pirouit is nat aotivotcd.

£ toachpad: aoff)
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TONIRG & TUNING INDICATOER SENSITIVITY ADITSTMENT

Tuning and its indicator sensitivity are proodjusted at the Eactorv. Howover

if the best tuming condition iz not cbtained with the TUNE conlrol set st fis

mid-Lravel, execute the following proesduerc.

2rocedurs

1. Trunsnil the radar on maxinum renge {long ranpe) with the TURE conteal
get st its mid-teavel and wait about 10 minutes for wmapgnelron oscillation
to atebiliza.

E. fidjuat potentiometnr ¥ H1 ("TUNE", Fig.19), lecated behind the VR panal

of the display unit, so that = comparatively weal long Ttanpe echo i
dizcorned with waximum detfinition.

oo Adjust actentiomotor VRE ("PEAKT, Pig,19), releazing heold when the
greatest number of tuning bars is Ht.

4. It all the tuning bars light up, turn potenticmetsr VE? {("IND"} COW so
that about four burs lgat up, and then adjust VBE ("PEAR™) as in step
3.

. Adjust VRT ("THD"} se thet the fifth toning bar lghts up.

PANEL ILLUMINATION ARFUSTMENT

The flluminution of Lhe touechpad pansl esn ke adjusted to scit your needs,
by adjusting the "DIM" potortiometar (VRE] loeated bohind the VIR panel of
the display unit. JSec Fig.1% foe the localion of VHS.

AJC BEA ADJUSTMENT

AfC BEA is preadjuated st the factory. However if the tollowing zonditions
are not satisfied with the AJC SEA pontrol, adjuat potentiometer VRE (TASC
S3EA"}, lecated biekind the VR panel of the displey unit (Tig.19.}
Procedure

1. Tranzmit the radar on 12-mile range and adjust the TUONE contral.

3. Sat ths eoutrole: (8] @ off: @ r off; IE]: oft: [B] : on; AfC SEA:
fully CCW (min.}; A{C RAIN: fully GOW (min.)

3. Adjust the GALIN eontrol on the front pancl so thet a small amount of
background noise appears on the sereen.

4, Turn the AJC SEA ogetrol Pully €W end eonfivm that no baskgeound noise
oppesra in the range of 0 to 3 nm [min.) or 0 to B nm {max.}

1 o G-mile
(Nolse suppressad)
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AfC RAIN ADJUSTMENT

ASC RAIN in preadjustad at the Facsory. MHowever if the Eollowing conditiung
are not satisfied with the A/C BAIN conlrol, adjist potentiomoeter VEZ
("RAIN"), leceted belind the VR pancl of the display unit (Fig.19.7

Procedure
1. Transmit the radar on 24-mile pange and adjusl the TUNE control.

2. Bet the gomtrola: AT BAIN: fully OW (nsx.)) AJC SEA: tully Cow

{min.); || : ofl; @ Doafts || @ ooff: : on

3. Adjuat the GAIN control so that a small amount of beekgronnd noiss fraio
clutter) appears on the seveen. 12 to -mile

(Hain clytter
SE auppnracgad )
i B

4. Turn the ASC RAIN consral fully
CW and confirm that baglu e
noise [rain glutter) i=s effectively
suppresaed in the rangs of 0 to
12 nm {min.] or 0 to 20 am
{imax.}

MAGHETRON HEATER VOLTAGE ADJUSTHMENT

Magnetrom heater voltage is formed at tne M bourd of the socanne- unit snd
prepdjusted al the factory. Therefore no adjusteent is requirad even
though the eabla lengilh batwess the display unit ond the ageaper anit is
changed. Hracute the followlng procedure to sonfirm.

Provedurs
l. Suspend the antenna rotation by turting ofl the SCANNER swileh.

1. Conneet a multineter, sat to L0VDC ranpge, between #4 7+) and #§ (-) of
test point TP8DE on the MD? beosrd. &See Fig.20.

3. Conflrm  <hat the multimeter shows T7.5¥ + 0.1V. If not, adinst

potentiometer YREOL (Fig.20) on the MD bhoard.

MEASUREMENT OF BLIND SHADOW SECTORS

In some shadow seeturs, it should be rememsered that thers may not be
sufficient intensity to oblain an eche from very small targets even at close
range, despite the facl that o large vessel may be detected at a much
greater range I non-shadowed sgectors. For thess ressons the angular
width and relative bearing of any shadow seetass should be determined.
Thiz section deseribes how to do this. In the case of = new vessel this
should be dene during sea triuls, In olher ships i should be done at the
firsl opportunity sfter fitting & new radar sel.

It should be reslized that even a smell shadow sector may hide another
vasael it she is on a colision course. The hearing will vemafr. constsant in
the shadow aren and the approach of the other vossal may ramain undateetod
untii it is toc late to avold o dongerous situation.
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Twe methods of detepsining the angular width of a shodow sector are:

1} Turn the boat veey slowly through 3607 while a small bul alearly dofined
target s ooserved wtou dislunee of 2 mile or so. (Do not use a buoy with =
reflectior az his taeget iz too powerful to schieve the reguired resalt.)

I the ceho disappears while the Loat is turning, the tarmet hAas entersd a
shadow sector and it will agair bacome visihle when the target emerges From
the shadow. Very gquiot conditionz of wind and ses sre ezzential to ensure
relinble results when this aperation is carvied vuei on o4 small opaft sinee a
rough sea om0 cause £ oy 1o be lost in the olutier or to be leinporarily
submerged or hidden by waves. An unsteady movement may cause the hoat
to swing through a shadow seeter before {he sespner has completed one
revolution. In any vase an average of seversl ahaervations of each shadow
seator shonld he taken. [t ia a waste of Hme to aftempt the operation in
anything other than vory smootl water with Httle wind.

2} Amolher melhad s w0 obasrve the shadow sestor against a background of
sed clutter.  Any shadows show as dark sectors i <he clutter. Sec Fig.17.

Hote that a shedow cannot be lafrly estimated in heavy elutter, azs ochoes
from either side of the seator may be spread iate it and give an illusion that
ubjects in the sagtor are boing oboowvad. Mor can it be setisfactorily
determined n gonfined watars, Decause of the probebility of indireot, tatoe
uroalliple cohoes being produced from neacvby bulldings or other vesse's.

Fig. 17 Appsaranee of a
Shodaow Secotor on
Shadow caused by mas: the Displar Sersen

The rosult of thz above measurensnl should be recorded of a blind shadow
sector dlagram. Fig.18(B) is an example of a shadow sector diagram for the
geanner unit sited as In Fig. 8(A). The blind shadow sector disgran should
be fixed near the display unit.

ETOT

{8} Shadow Seotor Diagram for
Scanner s=sited as in left
figure

Blinwl Seeior

(A} Shadows caused by abieetions
Fig.1%
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OPERATIONAL OVERVIEW

CAUTION

L. Prior to switching on the radar. maks sure that no peram nor shatacle is
in the viginity of the scanner unit.

du Beesuse of hasardous radar cnergy, HEVER lool into the besmn of a
tranemittivg sconner radislor gl close distance.

THE FRONT PANEL

Thiz rader s basically very easy lo oporate. If you charge a control
sotfing you will sec the associated rcemction alvost immediately o the sereen.
FMost touwcapads carry sbbrevinted names wo sacw thelr funetions. The zame
nomenclature Bppesrs an the sercen for eonfirmalion,

Examine the dieplay wanit. Yoo will notiee that mest controls except for the
SCANHER switch sre on the right-hiznd skle, and the CRT (dlsplay soresn)
Is on Lhe Inft-hand sice.

The BCANNER switch is peovided on the pamp base (o lsrn on/of  the
sranney radislor. When turning it off, tke eadar stops transmitfing snd the
magsage "BT-RY" (standby) appoare on the screen.

The TUNE, AfC HAIN, AJC S8a, end GAIN conlrols are grouped together
bocause ey conteol the radar receiver. Ta prevent sccidenlal altevation of
the settings, all confrols in lhis group may be locked by pushing in the
contral. When readfusiment is neeesssry, push in and eelesse the eontrol to
bring it out apgain.

The arel loeztpads e onfoff power and transmission.
The [={#+| touchpads ehange the range senic in ase.

@@ 0 @B e, G, B e ®
tourhpads are mGS‘tl‘,T cnf off L*Dntrﬂl.... f'-.d]u..,tmﬁ_ the kar 1g‘]11.nea-5 of the CRT,
redusing radar interfevence, and temporarily erwslng the heading wark are

gome of the fureticns of this group of louchpads.

The [E! . ' E@;], y and @] toughpads ave used with the

trackhall.  The trackball, whos2 motion iz followed by the rross—noie, i
used ko sot an off-center poszition, set an expansion arce, rotota the ewrsore,
el n guard done and meosurs a taepet's renge and bearing.  The functiar
cf thess  touchpads ear be turned off by pressing and  holding &
corresponding louchpad for iwo 1o thees seconds.

Lo familisrize yourself with the sonirgls of your unit, turn it on (przsumiag
that it has alrescy been inslallad) and try aparating sosne of the controls as
¥ou review Thiz scoction.  The controls docoribed in "farning the Unit On
and Off' and "Setting Up" appear in the order they should be operatod
wher Zurzning on the radar.
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This  eonircl teeps  the rogeiver tuned 1o e
trensmitier.

Uged fo reduce precipitation elutter in crizale.
ASC RAIN stands for anti-ciutter rain.

Maed to suppress cag oluttor cousaed by waves,
ATS BEA slands for anti-clutter ses.

Adjusis the secsilivity of the ropeiver,

#
i

Turrs or the syslem. Prass this and B
isuchpads aimullaneously o turn off the system.

Sets the radar to either teaasmil or standhby.

HE=
BHZ=E

delents the rangoe.  The ™" ard -0 touchpads
seleet a higher and lower range, resnegtively,

4
3

ol o
ke

Temporarily erazes the heading rmeck.

_
=
Diaplavaferases the fixed ranwe rinps.
HMalnly used 1o supprass precipitation clalter in /_\
heevy ruin. '.\
N
Liminates or eteduces interferencze ocsused by other ——— e s

hearby oparating radors.
SATRY cparating Iig.21 Froat Pane]

Adjusls bhe brlghtness of the CHYT. Controls

Activates/melesses the ooho streteh funotion, which steetchesz echnas
Lenpthwise for beiler distinetion.

Flote/eancels the relative movenent of all lurgels to gwn ship.
Displays/erascs navigation date; own ship'z position ond szpeed and
weypolnt's bearing and eange, This funetion js effective only
when ecptional navigation egquipment iz eonnected.

Shifts/resets the own ship's posifon to any position.

Magnifies/resels  the arsa betweeh  owh ship and an  arbltrary
loeation by two tines,

Changes range unit for VRM and eross-haie between NM and HM.
Press this with holding down @ touchpad.

Dizplays/erases the oarsor.

Dizolaysferases the puard zone.
Silenees/actustas the audihle alarm.
Displays/crases the Electranic Baaring Lino.

Seleels Gruefrelative boaring readout, provided that a £ POCRM PAS S
i5 conncoted.

Displays/ferasas tha Varshle Rangs Mavker..

Trackball @ Mgves the eross-heir on the radar seroen.
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TURNIMG TIIE UNMIT OGN AND OFF

Press the uchpad snd posver is applied Lo gll cirenits of the radar
system and the touchpad panel will light up. Turn on the SCAWNNEIL switch
and the anitenna will begin to eolatz, bol no targets appesr or the SRT.
Thia is because the mapgnetron neecs approximately 2 min. and 30 zen. o
warm up befors lhe rodar can ba cperated, The time remaining for waro up
of the magnetron is daplayed at tke center of he CRT, from 2:29 4o 0:01.

Fress both lhe andl % ouchpads at the same time (o Larn the system
off.

ELTTING Lip

After power s applied and the megnetron nas sermed wp, the Dossags
"ST-BY* (Standby? will appcar at center of the display sercon, indicating
the redar iz ready lo trensmit.  However, no tarcgets will appesr on the
sereen until the rvadar iz put intc transzmit by presaing the teichpad
LYY is ahort for "ransmit"y, In ST-BY the madsr is ovollsble for use at
anytime—-the scunper is rotating, but no radar waves ars being fransmitted.

Press e (gr| louchpad to bepln transmission: the display sersen will lgnt
Up, and tne status of the indicators on the display sgreen will default to the
following: [=f4]. Snm; {@] , ON, and all other indicstors, OVF, [ig.22
showsz the lpeation of the indiestors. Adritionally, the sereen hrillsnoe will
be medium-tbright anrd the acading rarl, the eross-hair,  lac
distanca'hearing tc the eross-haoir and tho tuning bar are displayed., {(The
ship's lteading 15 alse displayed if a gyrocumpass 1s conneoted.) When Lae
raday i transmilling, any echoes from targets are diaployed on the CKT.

At this tme wou may want to take a closer look at tho cisplay soresn.
Every one degres on tha wing is markead Sy s short deshed Hne, and every
ten degrees hy 4 lonpger dashed line.

ghin's Heading (Note 1)
Cif gvro conneeted)
Rznge in Use .

{Mate 17 "'"‘(;_— _;__11__

|| Migvng e5 «r s Tuning Bar
GosEa T [T
Fixed Fangz Ring. / ‘\\’S\J\I‘: - Interference
Tntervel - Rejeatar {CH)
I -
Croge-Hair 4 ]
Ir - - Hagding Mark
Kaote 10 This distones: is from
the oW ship's i
poaitinn to lhe - ]
vuleroosl  posilisn of [ J |
an® oy ETO7. |
- |
Mate Z: The lmnihs af  w P L n |
degree lace =hows ) = . .
crves P 5 [225 MM —~———— }istgnoee o Cross-lair
enly i, ¥4, &, &0 F or M5 "R——— 1 ' N
a. o _ 7 Bearing lo Cross—Hair

¥ig.12 Loeation of Display Screen [ndigaiors
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The sclid radial Ene at (° ia ‘he Jeading werk. The heading mark is slways
on the screcn and icdicates the ship's heading. You may temporarily erase
the wwrk by holding down thao E toahped.

The pearly invisible lne rotating rzdially around the serean is called the
"swepp."  The sweesp motates synchronously with the soanner, so at ALy
given Hme the direction in which thec scenner is prirnting is known. With
every rotation echoce appear on the swoep as brighter spols of light, thus
preaenting & complete picture of the surrqunding area.

Flaging ihe radar iz standby helps extend momponent life. Therefors, when
the radsr will not be used for an extended perind of time, but you wen: to
keep it in A state of readiness, set it to "$T-BY" mode by pressing tac
touchpad sgain.

rangs sewccter, ()

The range selecied automatically determinea the fizad range ring mtcrval,
the numbear of fixed range winps, pulsclength, and pulse repetition, for
optimal detestion in both short and long ranges (see the teble bulow). Most
Tanges are eilther hal or twiee their nelghoor for casy identification of
largets when changing the rangs. The present range and its ring interval
are displayed al the top left corner of the CRT.

The range chosan Yaries depending on circumatangsas, When nevigaling in
ar arognd orawded harbore, it is best to acleet a8 range hetwaen 0.5 and
L.3nm te watch for poasibls collision situations. 1f you seiect a lower ranpe
while ¢ open waler, ingrease the runpe oecasionally to wateh for vossels
that may L& heading your way. Hememher that the meximim Tingg & radar
can sec is dependent on meny factors. Factors affecting maximum rsange are
dlacuszzed in the Appleation section.

There ara nine ranges ovailabls: .25, 0.5, 0.75, 1.5, 3, 6, 12, 24 amd
48nm, To seleet a ronge, press the #+| or tomchpad, depending oh
whether you wanl to select a higher renfe or & lower range. It is possible
o inerzment gr decrement the rnge seiting automatieally Ly heolding down
the @Ga] or [Z( touehpad.

Table 2 Runge Selticg and Corresponding Fised Renge Ring Interwval
and Wumber of Fixed Rangs Hings

Rarge {nm) D25] 0.5 [C.I6 [ 1.5 [ 3 [6 T 12 2% [ 48
Rarge Ring -

Interval (amj: De98) 0.3 [ C.25 | 0.28|0.5]1 2| 4| &
Mo, of Fixeo : ) i
| Range Rings i 3 6 1616 6, 6| 6
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Zofting the Cein Control <t
- {ndH

The GAIN vonirol is used tc adjust the szensibivity of tae receiver, and thus
ihe strongib of echoes as they appsar on the sereen. [. is adjusted so that
a speckled noise Dackpgrowund iz fu=: visible on the SRET.

To become anguainied with the way the GAIN control woerks, try rotating it
botween itz fully ecunterclockwise and cleckwise position as you ubserve Lhe
display. To properly set the guin, one of the higher rangos {(24nm o
48nm} should Le used--the speckled nedse bagkoround is more apparint on
these ranpges. Az you slowly turn the GAIN control clookwisze vou shonld be
ablz to see the speckled bBackeround appesr when the position of the conteel
is between 2 and 3 o'elock. If you set up for oo ditle gein, wesl sohoes
may be mizzed. If you turn lhe GAIN contrel too for cleckwise, viedding too
muah gpeckled neizc background, strong terge’s may be misscd lscavse of
the poor contrast belween desired eclwes and lhe hackegeoand neise on the
display.  TFig.23 {llustrates excmples of gain settings which are oo high,
proper, and too low.

CAY too high (B} proper (120 moa low

Pip.23 Setting the Gain Control

in certain circumstarees it iz useful to slighUy =cduce the gain to improve
range repoelution: elear up the pitture; or reduce elutter caussed hy #2in or
SOOW.

Nangs reaclation is & measurs of (he capability of a 2adsr W display as
separate pips Lhe echons recalved from two targets which are on the same
bearing, and wre close together radially. With seduction it the dwin setting,
the echoes may be made toc apuear as separate pips on the display ascrecn.

Wien sailing or cruising in erowded regions a sglight redustion in gain oftcn
helps to clonr up the piclure. This should be done carefully, octherwisc
wedk targetz may he missed.

Hohoes from shisez inside a8 sguall or storm may he ohsoared if the gain s al
itz normal setting, sinee the clutter rkay have masked. but not completely,
achoes from the targets.

In nll cascs, the pain should be returned to its original position after any
temporary reduclion iz no longor reguired.
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Adjuating the ASC HEA Coategl M;@;

Lehoes  fron waves ocan bo troanlesome, coverng the ecanirsl part of the
dizplay with random signals kKnown as "sea gutter.” The higher the wuves,
and the lower Llhe scanner sbove the weter, the further the clutter will
axtand. Hop clutter appaars on the Acresn ns oa largs mambor of smsil
echoes which might affect rador performance (oce Fip.24A). The aetion of
the A/C SEA is to reduce the smplification of schoes at shorl ranges (where
clitter iv the greatest) and progressively loveewse amplification ag the ranga
Inereaszs, sy thatl amplifleation will be noermsl st these ranges whore ges
clutter iz net oxperienced. L'ac cantrol is ooly effective up to a maximnam of
sboul 0§ miles.

The proper setting of the AJC 3REA iz such ihat the clntter is broken up
inte small dots, ancd smol targots becoms distinguishable. I the conlrol is
not sufficently advanced, otiwr largets will be hidden i the clutter, while
it it is set tow high, sea clhitter and targets will both dezappear from ihe
BCTRCN . Ad A general rale of thumb, turn the eontrol clockwise until chitter
has cisappeured lo teeward, bul a fittle Iz =0l visible windward. Fig.2d
flastraies how 1o adjust the A/C SEA nantrnl.

(A4) Sen Clutter, A/ BTA control "OTTM {D) &/C BLA properiy ndjusted
Fig.2q Adjusiing the ASMG BEA

A common mistuke ls {oo over adjust the contro! so that all the chatter is
retmoved. By rotating the ccutrol fully clockedse you will see how dangerous
Lhis may be; a dark zone is created near tie genter of the sereccn.  This
dark zcne can be dangersus (targets way be missed), sspecia’ly if the wain
aas ot besn properly adjusted.  Alwaws lonve a fittls clutler visible an the
soreen, Ihis ensuraz weal echoes will not be suppressed. IF no clutter is
viaible on the sereen, Jeave the control Qo the [ully  counterclockwise
Pesilion.

A5 menlioned before {In the progedure to set up the GAIN and A/C SEA
when the radar iz first initialized safter installation), the GAIN is normally
set to the point where there 1= g trace of noise spaakles showing on the
ser<an o the 3 or 43 mile range, and then the A/C 5EA is adjusted on the
0.2% mile range scule so thal close-in targess in & harhor situstion are
vlearly seen. This equalises the CGAIN snd ASC 3RA characteriatics for &l
ranpes, short and long.

In moderste conditions on the open sea, where thers are o delinite tergate
to be seen om the shorter ranpges, youw should still adjust the GAIN on the
44 or dE mile range for come noige specklea on the CRT, and them go down
to the U.5 or 0,73 mile ranmge to adjusl the ASC SEA untll a bit of sea
elutter Is observed close 1o the boal.
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Adjusting the Hrighiness of the CRT

The @J tyuchpad 18 used to adjuat the brightress of the TRT. Az no
general rale of thumb, chocas s brighter sctting for davtime use, and a
lower sctting for nighttime opeestion. However, note #iat with loo liltlg
brilisnce the displey becom=s difficull o =see, and excessive brillianse
decreases the lfe of the CRT.

There are four levels of illumination: dim, mediuv, medion-bright, and
Lright. ZEsch fime the touchpad i pressed the level will chenge in thea
ahove seqUenns. The amatus of this touchpod defaulis to medium-tright
when turning ot the systom.

dyne Control Adjustment 4%

‘This contro. fuanes tho reeriver to the exaet freguoncy of the transmittor.
For the first 30 ninutes of operation hg tuning shouold be checlked
periodicslly to ensure thet the radar is opersating properly.  Resdjustment
alter the first 10 mirutes is noroally rot reguired,

The tuning iz made by moving the control slowly through the Hmits of its
travel to find the poaition where a eomparatively wesk long eange echo is
disgerned on the sereen with maximum definition. The tuning eondition can
bhe monftared by observing the toning bsr at the top right corner of the
CRYI. The best tuning position is uwsuully found at a puinl ciosze lo wherse
the gontrol i3 adrvarced 50% of its travel and the gresiest rumber of tuning
barz are displayed.

MEASTIRING EANGE AND BEARING

In ihe bazie redar system your ship iz in the center of the sereen, and ary
turget Teceived is dizplayed in a map—ike projection throughout 360°, This
allaws the hearing and range from your boat i s turget appearing on the
seraen to e measured.

Range is medwsured with the fixed vange rings (rough estimata}, the crogs-
hair Caccuraie and easy, oHut temporary method) aor the Variable Range
Marker (VH; aceurate end continuous dndication of its range}. Bearing is
measurad  with tho  cPoss-hair on the FElsctronic Bearing Tins (BB,
continuous indication of fts bearing). !f you want to know wonentarily the
range and the bearing to & targel pin, you may us: the cross-hair with the
teeckipall, To know ard indicate the dula contlhmousty, press the and
the touctipads aiter operating the iraekball. All the aata mentioned
above are displayed at the lower jart of the screen.

The EBL andfor VRM are erased from the scresn by presaing and holding
the [ﬁ_] and/or @] louchpads for iwe 1o three seconds.
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lang EMC &)
ange Messursment , @ ar @ +@

To oslain a eough measurement of the renge to a lorget pip, the fixed range
ritigs are uscd.  Toe fixed ronge sings sre the sslid rings appescing on the
CHL. 'These rings are sctivated/deaciivalzt by pressing the [?;‘]j Tauetpad .
Lhe range to a target wsing lhe Jxed range rings is determined by counting
the nuiber of rings between the cenler of the CRT and the target. Check
lho fixed rarge ving interval (this vulue appesrs at the szeond lop  left
eorner of the CHT) and judige the Gistoncee of he echo from the innen e
nf the nesrost ricg.  Fov exeompla, the 13nm TMNEG Bedle has six fined ranpge
ringe. each al a 2nm interval.  Cheeefors iF a target is positioned elose to
the 5th ring from the center of the displuy, Lhe ranEe T the rarpei would
e L.

Ia ebtain a more accurate reading of the distunee to 4 tarpel the evass-haeir
cr the YiaM and lhe eross-hair should be wsed. Now T maasuring the
range of the same taerge! pip with the cross-hair snd the VA in ithia ovrdor.
Using the trackball, lecate the intevseolion of the cross-nmir on the joside
adge ol ihe pip. MNow yoa can read ke range ot the [irst lower ocenter of
the screen.  MNext, pregs Lhe @ teuehpad. The VRN iz presanted on the
sereen 43 a dashed ring so as to distinguish it from tae fixed range rings,
and its range iz shown gt the lowaer right-hand side of the sareer.

I'ne pange uml messnred by che cross-heic andfor the VEM con he chinged
betweet "N (oautiow] mile} and "M Cilometeed" ey prossing  Lhe |E]
touchpod while holding down the @ touciparl ,

Ttre range 1o the cross-heir varies with trackball operation, while the VHM
and s Indicator remain on the sereen untit the VEM i5 pocedl,

Fange In [ug j'-d'
Fixed Range Ring
Interval ' |o~— Tixzd Rungo Hings

Target Pip—" |

Flg.25 ltange Measurement with L r'ﬁ;’.’.-i"‘- J
Fieer Hange Rinpgs _

Target Tip

Variable Range

Crosa-Hair - Marker (VM)

':J/— Homge to Cross-Haoip

Lﬂ‘- YIDI Indiowtor
Range to VI

Fip .26 Ranpe Measuremsnl with
Crozs-Hair and VRN
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Pearing Measuramant @ or @ + @]

To measure the bearing of o largel oip, you can use eilher the oross—apie
or the BB plus arosg-hair. Move the oross-hair with the trackball so Lhat
the interaection of the cross-hair bisects the center of the torget. Kow wou
ear rend the bearing al the second lower center of the soroen. Newt, press
the @ touchpad. The LIL iz presented on the sereen as 4 dashed rodinl
lina a0 as to distinguish ji from the heading mark, and ita bearing iz shown
at the Jower left-hend side of the screen.

The Learing measured by the cross-hair andfot the EBL can be changed
betwaen "relalive bearings (abbrevialed RIM and "true beavings (ebbreviated
L0 by pressing the |B¥| touchped, i a pyroecompsss 5 conrecled to this
radar. Relalive Leaeings are reintive to the bow of the wvessel. And truc
Bearings arc relative to the True Marth.

If a gyrocompass is sonaectsd, e indicater “GYROY and its bearing, i.e.,
wour shln's bearing, are alwav: shown at the top of the scresn.

The besring to the cross-haeir varies with trackbsll operatinn, whila the ENT,
anc It Indiealor pomaith oft the screcn until the TR is neset.

GYRO Indicatar -Cwro Bearing

-
II' W2 nvre e e o
2.0:H

Cross-Haip
Target Pip

Dleetranie Dearing Line
{EGL}

= ot o3y

EBL Indicater ——— e ———
Bearing of EOL— 5,000 Laf gepa—o
l’\R: Relative bearing

T: Trus bearing )

Bearing of Cross-Hair

{\H: Relative i:wauring‘li
T: True bearing /

Fig.2% Beariryg Measarcmeont with Cross-IHair and FEL

To ersure accaraie bearing measuremsnt, kesp in mind the fallowing soints.

1} Bearing messerements of smeller targets pips ore mors acoukate; the
vgnter of lnrgor terget pips is not as casily identilied.

17 Bedrings of stedonary or slower moving targets are ore accurale than
bearings of {aster moving targets.

1} To minimize errors o bearing von aienld wenerslly kecn echoss in the

outer hoif of the piclure by changing the range seale; angular diffosence
becomes difficolt to resclve az a target approaches the center of the CRT.

32



RETHICTNG OF ELIMINATING INTERFERENCE

Basically therg are three types of intsrfereice which hinder rudar receplion:
gea  elatter, due lo pohoes off waves [mentioned earlier): precioitation
clutter and interleronga from olher shiphorne radars ospera‘ing nearbv and
on the same frequency band. This radar can eliminate o reduce thaze
types of interfarence.

Precipitation Interference @ aricdf or
- I AT Faby IS

The wvertles) peatiwidth of the scanner is designed to sce surfece targets
even when the shin is rolling. However, this deafgr also hes its dicsdvan-
tages: rein storms, Snow, or aeil are detected in the zame menner as normol
Largata. Precipitation  elutler iz esaslly rocognizable by  its  wool-like
appedarance en-sercen {sce Fig.28). When this type of inlerference obsocurcs
B large area of the screen, Fou wy ase theo @ contral andfor the |82
touchpad o eliminete or reducc the interfercnees,

The FIG (Fasl Time Conatart) eivenit werks by splitiing up thase unwanted
cehoos inte a speckled pattern, making recognition of solid targets ezsior,
When only a slight amounl of clutter s visible on the cercon, turn the @
eontrol clockwiae to cistinguizh target Zrom the clutter. In heavy storms op
porrtial clufter, press the touchipad {("FIC" appears 2t the upper vight-
hwad side of the sereen),” and then adjust the 2 control to reduce the
clutter,

In addition to reducing clutter, the touchpad muy bhe usad in fine
weather o clarify the pileture {(namsly, ta diztinguish turgets) when
navigating in confined waters. [owever, with the ecircuft activatzé the
receiver is less sensitive, wesnker echoes may bhe mizssed. The gircunit is
swilched off oy pressing the touchpad again.

~FTC ladicatiar
!

T

{A) rain squal, (B) FIe cirewit "OmNn
FTL "OFF™ interfersnce reduced

Fig.28 Precipitation Interference

Radar Tnterfarance @

Badur inlerlerence wmay ococur when in the veinity of another saipborne
radar operating in the same frecuzney hand. It wesuelly 18 =eom on the
dizplay screen as a large nomber of bright dots either scattered at random
or in the dorm of dotted Enes extending from the center (or the adgel) to
he edge {or the oenfer? of the dizplay ecreen. Fig.20 iluatrates
inteefercnee in the form of curved spokes. Inerfererce effects are gasily
distinguished from normal echoes becsuse they do not appear in the same
place on zucccssive rotations of the seanrer.
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Thiz type of inlerference is reduced by ectivating ihe Inlerforence Releator
circuit. Press the (@) lvachpad lo activate the cirenit, end you will ses
the indicator "IR™ appears at the upper right-hand side of the screen.
Frega the rouchpad again to switch off the circuit when no nterference
exlsts, olherwize woaker targots may be inissed. NHate that the IR cirewait is
cefaulted t¢ on when turning on the powor.

~ i lndiantor

o
-
. P

(A) rader interflerenes, (By TR Cirowid "OH™,
IR epirguit "OFFD interierence reduced

Tig.20 Radur Inderlerence

EETTER DISTINCTION OF ECHOES (B0

As o gener:l rule of thumh, the reflected cchoes [rom long distanes twrgels
are displayed cn the sereen as wesker and smaller blips even Licugh they
arc pempenssiled by the roadar's inlernal givenitry.

The [‘EE?] touchpad is provided te megnify smali DHEps in middle and long
ranges, i.e., 1.5 to 48 milz ranges. Now press the touckpad.  The
indicator "E3" appsears sl the upper rght-hand side of the screen, and the
cchoos are doubled lengthwise. Moze thet this funetisn i inactive on the
$.25, 0.3 and 0.75 mile eanges; ihe B8 indieatar 1z shown in invorse video
Lo call your attenlion.

Prezs the touchpad apain o turn off this [unetion.

SETTING/DELETING THE ALARM @ +

The alarn function sllows the operatar to sef the desired ronge (D io
mexinum range) and hearing (0 o 360°) for a guard mane. Should ships,
islands, landms=ssas, atno- cofme  into the pguard zone an alarm will b
genoreted.  The alarm is wvervy effective as an wnli-vollision #id when using
an autopilot or mwvigualing in narrow channels,

although the alarm is wselul os sn anti-eollision aid. it does not reliave the
operstor of the responsibility to watsk out for possthle eollision situasions.
The slarm shenld net he ussd as a primary means to deteet possible eollision
sitnatione.

Neow the procedure to sct the alarms.
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¥ rocedure

Buefore selting the alaprm, ensure Lhe paln 12 sei proparly ascanse  the
audible alarn is triggered when lhivd or forth level quantization echoes come
inte the guard rzona.

1. Wentally ereaic the gused =one you want to display cn-seroccn. Eee
Fig.30 (1.

2. Deslgnsle the upper Qower) lell edpe of the guard zone with the cross-
hair.  Press the w loaghpad, ard the indicotor "=3UCARD" {esterisk
blinking) appesrz at the upper right-hand s=ide of the screen. The
aslorisk indicates the guard aone is partisloyy sct: bat the slurm functon
haz been geloated. Sea Fip.i0 (3).

i Raliing the treckball clockwise, designate Lhe lower {uoper) right edge of
ihe guard wone. Une guard zone (fan-shaped)} now appears on the display
sareen. See Fig, 30 (1),

Ngte: The cross-hair may he moved coonterciookwize Lo crente o SG0°
guard zone area (doughnut-shaped appearoncc?, it which cese the
guard zone iz contractod we the cross hair is moved,

1.
.

I'ress the tauchpad apsain. The aslerisk dissppesrs, indiesting <hs
guard aone ig completely aetnated. See Pig dd (23

o
.

Any ships, landnasses, ete. coming intn the Eraed zone wrill trigger the
audible alarm, telling the operater to peoceed wish coation. If the
sudible alarm sounds, il can be slenced with the [EE] toushpad. When
this is done the indicator "GQUARDY js displayved in in.verse wvideo; hut the
puard zong remalns on the acregn.

f. Press Lho touchpad again lo restore “he audible alarm.

T. Lo eancel hoth the puard zons and the sudible alnrm, press snd hold the
: toughpud for lwo fo threo seconds.

Hote 1: When "UP BANGE® indication appoars instead of "GUARD" indiration
al the wpper right-hand side of the sercen, arlest s kigher range to
display the puacd zone on tha screen.

Mote 20 A4 target echo deoes aot alweys mean a landmass, veet, ships or
surlace  ahjects Dut ean  imply  returns  from ssa sorface  or
[pracipitation. Az the level of 1these returns varies wilh
grvironment, 1he operator is requirsd o properly adjust the 4G
SLA {anti-clattar sea), AC/BAIN {(anti-cluttcr raind, PTC and CAIN
to  ensurc the? taepet echees within the puard zone sre not
overTioclzed by the plerm sysien.
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Fig .30 He:ting Guard Zonc

USIKG THE CURSOR + @

Fhiz unil ineorporules an electeonie perallel cursor.  Tha paralle] cursor is
compriged] o a series of Hne: parallel to the line insc=ibed throuph 1he
sereer center, and it is uwsed for maintaining a constant distance belween
own ship and a cosstline o a parioer skip.

Press the lovehpad to display the cursor.  Roell the trackball io the
right foe left) and the curscr rotates cleckwiss {or counterclockwised). 1o
erage  the ocursor, press and hod the touchpad for two to thrse
SRCOR s .

Home 1. The range selecied gutomatloally deterwines the number of parallel
EUTSOIE.

Hote ¥, To control other functions with the fraockbeil

whila the gursor is
dizplayed, press the touahpad ogain.
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SHIFTING THE DISPLAY @ .

The own ship's position cun be shifled to any position witkin the renge in
use,  dec FIg.31(11. Fhe primary sdvantage of tho shifted {off-center)
display i3 that for any partienlar range setting the view shead, behind ap
on the sides of own ship can be extended without changing the range in
UsC.

Provedars T ¥alld Sercen Area

I+ Flace the grosa-hair on the L/ position to
where you want to shift your own ship's
position. See Fig.11 (2).

2. P'ress  the El trachpad, amd the own
ghip's positien i3 oif-rentercd. Hae
Fip.dt {3}.

Haote: If the ososs-hpir i= plassd bovend
the wabd soreen area; namely, the
rangs 0 uwe, when the  [|we!
loucinpad iz pressed, aueoessive
beep tones are genersted and the
avtermost fixed rangs ring flickers
twice even if the fixed range rings
are lurnad off, telling you that the
erosa-hair shoald be placed withic
tlie: range in use.

3. Presz the louchpad agaih 1o eenecal this
funntion.

Fig.#l Shifting the Display

37



%00M FUNCTION @ +

The area belwaen own shin and on arbitrary lecstion can be doubled with
the zoom function. Thisz function lets youw taks a closcr ok st sy areo of
inzerest without chaaging the range fn usea.

Note thet <his fuonetion 3 naot gvailable when the shift fanction is on. I
you attempt io aetivate it when the shift Funatinn iz on, suoeessive beep
tones are generated, inlorming yon of unoczeptable ey antry,

Fypoedure
™ Sy
1. Toll the frackball and move the cross—hair el targes
near the targot.  See Fig.32(1) and (9). E-:h:'.lx
3. Press the tarnchpad 1o sctivatz the xaﬂ:”}‘ﬂ /
goom function. The oan ship will ahift to \ |
an opposlie position to the coross-hair in \
reference to the soreen centes, thoreby C rosa-Haly
prodacing & doubled acreen =size for the \
same range betwsen the own ship and the T
erosz-hair. Baa Figp. 32 (3), The mossage (1l
"AQOMT flashes at the lop left-hand side
of Llhe zowoen. [ ¥alifl oo Area
_l__r-d'l:"'il R T

Note: If the cross-hair is placed bevond
the walid screen ares; nwnoely, the
Tange in  use, when thc
touchpad i3 pressed. successzive
becp tones are genergted and ihe
outernozst fixed vange ring flickers
twice even if the fixed manps vings
arz turned off, telling wou that the
erozg-hmir should ke placed within
tha mange in use,

—_—re,

d. Ppress ihe @ touchpad agsin o cancel 200

this tunection. The zeom function can also : :E"E'”‘

be cancelled by pressing the  |ur] _
touchpes of changing the range. cerach j:\ﬂ
L,Q:“I.l.'r

Gm=a [Lair

e

i =0ual ;
L C.oTante

(53

Fig.33 Zcom Fonction
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PLOTTING

This function plots fhe movensni of olher ships relative to Four own ship on
Lag sorear.  Press the touchpad, and plotting of moving tarpets takes
place at intervals of 13 sgeonds. The indicator "PLOT" and the Hme elapsed
altar starting the plot operation are displayed at the upper right-hand side
of the sereen, counting up to 99 ainutes and 59 srconds. 17 the touchpad
isn pressed again within 10 seconds, tha plotting interval chinges ko 30
aaconds and "30S" is displuyed at the same place. PFurther, pressing it
suceesaively within 10 seconds changes the glolting interval fn the following
Sory T

r-—l min. — 3 min. — & Min. —= 1% sec. — 10 gaco.

-

88 -om - M = (o display) — 308 —— G—{Eﬂiﬂﬁwf an
. E FCreen

I—* 1M

Press  the I_E] tcuchpad again after 1 seconds possed, and  the zlot
funetion i3 caneelad and the rormal radar pioture fs postared.

It the m touehpad is pressed during this agerstion, the prasent plot is
erased, and plotidng 13 restarted with the newly selected rangs.

Plotting Interval (305, 1M, 30 ao GM}7

/

14
roAwcO  PLOT 9039
Nzl

T a: 4t :
™
] T\PX - Tlmer —
H"“"-,_, {\‘l _‘H““--.\_‘ )

13 see. plolbing tnterval Other plotling in*erval

Fig.23 Indieators or Plotting

Collision Sonrge!

To azeeriain another ship as a hasardous target
piaee the EBL on 1.  1f the oxtension of its
latest tracks iz on the BI3T, iU ean he a hasar-
dous  ogne. In Flg.%4, =ship A an be on
eollizion eourse and ship B will pasa alesr to

starboard. EBL

Fig.34 Plntting
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DISPLAYING MAV DATA (QPTION @_]

If an external Loran—-C novigator having MNMEA 0182 autput  Topraal s
gonneeted, L. data, f.e., own ship's positlon in latitude and longitade, WP
{stancs for wuypoint) data, {.s., hearing and range to o waypoint selocted
on the nav aid, and SPD data, l.e., own ship'a speed, are displayed at the
lower part of the soreer Ly pressing tha ﬂ touchpad. If 8 gyrocompass ia
also connected, a waypoint wark ‘= drawf 8% a dashed sing, and a dashed
line iz drawn From the own ship's posilion to the wWaypoint mark.

Fresa the touchpad again to cancel the navipalion deta display.

—_—
/T_;T’_-r_-' —\—-.._\
ra CYRQ US - C——]
i S

JOMM T

g

— Waypoint Mapk
verlthout W He b

l'kl \\ —i [ Line Lo Warpoinl
-5\ \ — |~ HegTing Lo Waypainl
|_ o [,\.1,- wagnelic LeaTinp
. = L T; “Irue ceociof
L Dl | = T e D
AL DLy r Z5F3E0.055 E2,8°F P Shin's Spord
Lu:jtuﬂE\H53==15‘EZE g £ i -!'bm ’R]upﬂs iz
( | o, S.05 M = sin komorz)

Lot | tuges Eoep larnaep E'_EE_F_JT/J

I"-qur:gaz to Wayoaing
Fig.5d4 Nav Data on lhc Sereen

Note: When the output format of an extersal navigetor is not NMEA 0183 but
FUORUNG CIF formzt, it 15 nocessary to connect a junper wire g
TIMPA" en PROCESSOR Loard SPU-TE80.  When GIF farmat is used,
bearing  messurement method (Magnetie or True) for bBearing to
weypoint data is noi displaved (ses fizure above).

= -—= PROCESSOR board
SP-7820

Fig.d5 Looestion of "iMedn

M Hrone e, 220
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APPLICATION

Az an ald o navigslion, rader cen be a very valughle tool, Mo other
oavigetion aid can gve you e obility to spol vessas paning at wou in the
fog, or lell you the loealion of the inlet to the harbor in the pitch black of
might. Tg help ¥ou understand better what youp redaer con and eanmat do
for you Lhis section ocovers the characteristies and limitations of radar,
picturc interpretation, position fixieg with tadsr and aids to ravigation.

FACTORE ATFECTING MINIMUM RANGE

Targrts disappesring from the screen when at  olose ranges oan be
danperoms.  For this »eoson, delection of -arpels at short Tanges is Very

important. Mintmum  range s determined primarity by transmitter
pulselenpgtin. The shorter the transnizzion time, th: sooner the reinrn
zefocs can be  mecoived and  their distence meazored. This -adar

autematieslly datermines the pulselength for wolh shoart apd lsng tanges, for
optimal deteclion of ferpets at short as well as long Tange.

sSca Heturn

sea clutter echos: Tooeived from weves may hamper deloetion of targets
beyend the minimem ranpge set by the pulselengih and recovery time. (Re-
covery tlime is the time required fur (he rapslver %o recever 1o haif
sensitivity after the end of A transmitied pulse, =o it cen reeceive p retnurn
geho.)  Proper adjuslment of the A/C SEA control may alleviate some of the
problem.

VeTtieal Deamwidth

The ability to see targels very close lu lhe boat Is decreased if the antenna
is novunled log high eff the water, since the bottem of the vertical beam of
the seanner ¢uts off nearay targets.  Fig.37 illustrates the affents of 4
scanner masnted too high off the weter,

. i — o ] (-"-"f.-'f'.-".’.-'K.Vg';;’fg'ff;}ff.ﬂf,{f_}’ﬁ?;ﬂ?ﬁﬁ

Fig.37 Effccts of a Seanner Mounled loc High off the Water

FACTORS AFFECTING MAX!IMUM RANGE

[t is nearly impossible fo state that o rader has 0 mexirum range. The max-
imum  range a rader will "sec" is dependent «m wany [actors, ot just the
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vange marked on the zereen. Mot only docs the sensitivity of the receiver
and power of ‘he transmitier but slse the height abeve the water of Loth the
seanner and target, the aize, shape and composition of the target, and
simospherie conditivns contribuie 1o ingresse of decrease the maximum
deleclable runpe.

Radaer Horizon

Radar is by its very nature cocontially a "Hne of -zight™ phencmenon.  Thal
means thet yom hzva just about the zame range to the horisun willl & radar
a5 you de with your own wyes, However under nermal slmespheric
ccnditions,  Lhe radar horigon i 6% greater than the cplical  horizon.
Theretore, if the target does not rfse above the horizon the rpadar beam
cannot be reflected from the target.

JUst a3 yon can see & low-to-the-watar sogedboat only up relatively close to
your beat, the radar ogn see a target high off the watwr [xelher lhan 3t can
sec an object which js close Lo the water. Further, the higher the antenna
s mounted wver lhe water the farther it is capable of seeing olher targets.
Howaver m possible negative effect with mounting the sntenna too high off
the water is that due fc the [inite vertical beamwidth of the seanaer, the
pmount of sea cluiter dus to reflections from nearby waves iz ‘nereased to a
grecter distance from the bogat.

Thus it is not at &l uncommon tu sse a 3000 foot high mountain 50 miles
away {(provided the rsdar has a 50nm detection capability?, while gt the same
Ume Deing only able o see a small power boct 3 or 4 miles away. (See
Fiz .36.)

The distance to 1the horizon from the seanper, under noreg conditions, is
calenlated by the Jolowing formula,

Rmax = 2.2 x ({0l + {hay
Where Emax: Tadar hopizern (mile)

hl: Antenna helght (metersd
hi: Target neight (metercz)

Tor cxample, 1o find the distance to the horizon in Fig.3%, I the antenng
beight is & insters (28 fee1) and the target height is 15.2 melers (50 foot)
ine maximum range is (when the oliff begins ic apoesr on the radar),

Rmax = 2.2 (& +{15.27 = 12.8 miles.

6.2 s {6

.mﬂes

miles

'r.g:,.f

Fig.38 Radar Ilorizon
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Tarret 'ropertios

Az a pgeneral qule of thumb, larger tarpets can be seen on the radar Msplay
al pgrealer Tanges, provided lirve of-sight exists betlween tho seanner and
targel. llowever, @ lurps larget with poor »2llecting propertizs may oot be
helevled as easily a5 4 smaller targel with better reflecting properties.

dinee one of the main functions of radar is to ceteet ather ships, the com-
position of o tarpet =hips’ hull affects the detection range. A ship whoae
hull is made of eondusting moterinls, such =s a steel, return relativel v
strong schoss.

On th: other hand, hobs made “rom wood or fiterplass return much weakepr
Isads[otv:z

Wertical surfaces, much as o cliff, sre good targais providod they face the
radar.  Tnwerscly, horisgei:l and smoosth surfaces such as mudbanks, sandy
beaches, and gontly sloping bhills make poor targets becsuse they dispe-se
rather than reflect mosi of the energy that sirikes them.

The sirongast radar echoes koown come from built-up arcas, cocks, fic.,
beranse these targets are lese subjent 1o ghangers in azpeet.  These types of
targets bave three flal, smooth surfaess mutually st right angles.  This type
of arrangement iz usec on some radar bugys la increase their detection
TADgE:,

INTERPRETING THE NIZPLAY

In the previous section some of the characteristica snd limitations of tadar
werc diseussed.  MNow its time to take a lovk =l whal you can expect to ses
cn the radaer screen.  Whet shows up on the scresn isn't likely o match
exactly wiaat 1s seen on a nevigaiion chart. A redar cannot see through a
maunizin in the path between wour bost and the harbor, nor van it see a
emal. boat directly behind e large ship, =ince both the meountsin and the
larger vessel effectively shisld the radar from the desired targat.

To nid you in target identificazion, the echoes sppearing on the display are
quanlized in four levels, accesding o their intensity. The Lrightest
inlensily echoes are probably from steel ships, or piers, or other "Eocd"
torgets. Poor tfargets, for exsmple wooden bosts, appear in the weakest
intensities.

The ability to interpret s radar pieture comes tarouph prectice and EXPEr—
ienee. Froctice should be done during olear weather in dayiine, =sines you
can compare the piclure with what you actually see arcund you.  Go lo en
arcg you are fumilier with and compar:z the way coastlnes, buoys and other
targetls are displaved on lhe sereen and the wavy thevy erc drewn on a
navigation chart. To cbserve the movament of an echo in relation to your
posifion, try running your boat at various speeds and headings.

LABD TARGETS

Londenasses  pre  readily reengnizable beeause of the generally  steady
brilianee of the -elatively larye areas painted on the display., Knowledge o
the ship's navipstiona. position will alze 1all vou wherz lznd should be. On
rclative motion displays (this radar), landmassses mowva in divestione ond at
Tates opposite and equal to the actuel molion of your own ship., Various
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fagtors sueh as distortion from beamwidth and pulselengih make iderstifiestion
of specilic {eatures ditfieult. However, tho fellowing mey serve as an oid to
identification.

1} digh, stecp, rocky =mnd barren landmasses provide good refleeting
gurfaces.

21 low, vegctation covered lands meke a0y radar targets.,
A1 Bubmerged objeets de not produee cchoes,

43 Mud flats, marshes, gendspits, and smosth, clear Tweaches make poor
laTgets beczusc “hey have almozt ne aves thal ean vefloct ererny hack to the
radar.

3} Bmooth water surfaces such as lagooss and inlend lskes GEpoRer as Rlank
greas an the displsy--zmooth water surfaces return ne BILETFY

6) Although you might expsel sn chiect as IzTge &8 a lighlhxise to be a
good radar target, in actuality the petarn ccho is wesk zinee the conioal
fhepe diffuses most of the »adiated energy.

ERHIP TARGETS

A bright, steedy, clearly defined imsge appeacing ol the digoley s in al
likelihood the targel pip of & steel ship. There are several cdlues which pan
ald you in identification of s ship. Check your navigstionsl position to
overrule “he posaibility of lznd. Land and precipitstion echoes are mueh
more massive in appsarancs, whereas the farpgel pips of ships are relatively
aimall. The rate of mowvemen! can eliminul= the possibility that the pip i an
#ircraft.

A target pip way ULrighten and become dim due to changes in aspest, elo.
In most oases howewver a pin will fadea ifrom the display only when the TAnEe
beecmes ton great.

BCHO BIZE

Az the radar bzam rotatss, the painiing of e pip on the display pegins as
$oon &5 the lewling edge of the radar beam strikes the target, and continues
until the trefling edge of the besm is rotated beyeond the target,.  Thus, a
Larget canngt appear less wide thar the beamwidth.  As the besm widens
with disiance frem the scarncr, sn also will the widths of targets vary an
tae display. Pig.d9 dlluatrates the relationship betweer besmwidth and the
appearance of a target pinp.

Eheot Fange

/I‘argr:t

v —

W Long Lenge
Tarpac

Fig.}% Beamwidth ve. Target Appearance



FALSE ECHOES

Oeeasionaily false cchoes appear on the sereen st posidcns where lhere {8 1o
target. In some gases the cffects can be reduced or celiminated. The
operator should familiarize himself with the appearance and effectz of these
[alze sohaes, 30 a5 not io confuze them with echoes From lzpitimate contacts.

Multiple Behoes

Lerge

Wuliiple echoes ooccur when a
short range, strong echo is
recefves from & ship, bridoe,
or breakwator. A gepond, a
third or more echoes may he
aobsarved on the displuy at
doubila, “riple orT other
wmultiples of the aciual rangs
of th: tapgsl ws shown in
Fig.40. Multiple rellestion
echoes  oan be reduced end
ofien removed by decressing
the gein or properly adiasting
the & /T SEA.

Fipg.41 Multliple Lechoes
Fide-Lohe Echoos

Bwrary time the EoAnNer
rolales, gome radistion escapes
on 2ack  Ride of the beam—
called "side-lohes." d a
tarpsl exiats where it can be
delested by Lhe mide lghes as
wall a8 the main leoe, the side
gehoes may be represented on
both sides of the true echo at
the zame sanpge. as shown in
Fig.41. Side lobes show
wsually oniy ol shert ranges
and  [rom  sirong larpgets.
They ean be reduesd tarough
careful reductior of the pgain
or proper gdjustment of che
47C BEA oonirnl.

Trus
Echo

Felse
Eahoes

Fig.4l Side-Lobke Echooo
Lling and Shadow Sectors

Tunnels, stscks, masts, or
derrieks i the path of
antenng mav redues the inlen-
gity of the radar hesm. Tf the
angle subtended at shz
goanner 15 more than a few
degress o blind seclor mey be
produced. Within the blind
sector small targets at close
range may oot be detected
while large» fargets at much
grealer FANEEE ey ba
detpcted. Gesz Fig.4%.

Fip .42 Blinc and 8hedow Sector



Indirect Echoes

Indirect  echoes may  bo
returned [rom cither o passing
ship o returnwd  [rom  a
refllecting surfzee on your own
ghip,. for example, a slack. In
both cases, the echo will return
irom & lepitinale contact o the
amlenna by the came indirecd
path.  The echo will appear on
the sams  bearcing  of  the
reflecled surface, but at the
same mange as the direct ezho.
ip.43 illustrates the effect of
en  indireet echao. [ndireat
cohoes may be recopnized as
followz. (1) they asuelly ooour
in n shadow sector; (2] [(hey
apoear on the bearing of the
obstrustion Tt at the rangs of 7
the legitimate contzat: £3) when Folse
plotted,  their movements are Echg
tgaally abnermal, and {4) their

shapes way indieate that thewy

are not direcl |clnes .

Trua
Eaho
1

Fig.43 Indirect Echoes

RADAR PICTUERE AMD CORBESIOEDING QHART

Under nermal conditiens, a picture which iz wvery simflar to a chart ean be
obtained on the radar display. Tae rtadar picure and correspondirg chart
shown in Fig.cd sre from the Kazds Inland Ses, south of Osaks Bayr, in
Sounthwestern Japan.

Fig.d¢ Mavigation Chart and Corresponding Redar Picture
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POSITION FIXING WITH RADAT

Pogition fixing with redar oan be scourste and essy cnce vou becoms familiaT
with the different methods. The three mosl common methods will be
diseussed in 1Bl section. Take a compass, and o navigalion chept to toy to
fix your oosition while reviewing this sec:ion.

By Hadar Range

The simultaneous measurgment of the ranges to two or more fxed objzcts is
ncemaly the mest accurate method of obtaiming a fix with redar slone.
Frelerably al lessl lhree ranges should Le used. Howewver the use of inore
than thires renge ares may introduce excessive errocr because of the tive lgo
Letweeh measuremsnts, if.e., you will be moving as wou take supeessive
nepsuremaits.

When obtaining a fix, it iz besl tc moarurc the most rapidly changing tangs
izml because of a smaller time lzg in the radar plod frowm the shipn's actual
pusiliovn.  For pgreaterT a2curacy, tne objects selected shownld provide ares
wlih angles of ocut as elose to 90 us possiple.  Small, isclated, radar-
conspienoes fixed objects whose asscsiated renge arcs intersect at angles
approaciing 309 provide the most relable and acourate position fives.
Objects a: lenger runges are less aceurile for position foding becmuza they
may be below itla radar horizon and bocanse the width of the radar heam
inereazes with range.

To fix your positien, first, measurc the renge T lwo or moare prominent
navigational marks which you can idenmtify on the chars. {The methac for
neasuring range iz found on page 31.) MNext, with *he compass swesp out
the manges from the chartsd pesitions. The point of intereesolion of the areg
iz your eslimated position. The corrcct method of ososition fixing whren
using radar range iz flustrated in Tig.45.

Fig.45 Position Fiwing Using Radar Ranges

By Ranpe and Beaving 10 a Point of a Land

Thte advantape of posilion lxing by renge and beirng to o ocint of land is

the spesd with which a fix can be obtained. A gistinet disadvantapge
Lowever is that this method i#s based upon cnly two intersecting position
knes, 2 Bbearing line and rarge, obtained from two points of land. 0¥

possible, the object used should be small, isolated snd identified with
reasonable eertainty. To fix your position using renge and radar bearing,
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first, measure the relative bearing of the fargel with the EBL, noting the
exacet direction of the ship's heading when doing =o. Next, meka allowance
for compass deviation (true or magnetle) and find the true bearing of the
target unlesz the gyrocompsss is connected. Sweop oul Lhe range to thea
target with the compass on the cherl and plot the true bearing of the
targel.  The point of interssction is your spproximate position. Fig.48
lhistrates the correct mathod of position flzing using s renpe and boaring to
B point of land.

- arg .
// ) Coprsa 1402 \Hag nee i
Mepnetis
/ \
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Fig.46 Positinn Fixing Using Range and Bearing to a Point of Land

By Two Benrlngs

Generally, fixes obtained from radar Learing are loss azourate than thoge
cbisinec from intersecting range arcs. The aceuracy of fixing by this
metrad is pgrester when the center hearings of small, isolated zudar-
consmionous objesls cen be chserved. Similar to pusitivn lixing using rarge
ardd hLearing, this method affords o quick meens for initially determining
approalmaie posiilon.  The pesition should then be checked apainst other
Means to confirm reliabitity.

Foailion fixing using twe hearnge is determined by mepsuring the relative
bearings for the two targats ard then determining their true bearings. Tlut
the two becrings on the chart; the point of intersectivn of the Livo berrings

ia wour approximate posilion. Fig.47 iustrates the correat method of
posilien fixing uszing two bearings.

AT T
~ !

Fig.47 Position Fixing Using Two Boorings
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COLLIZION AVOIDANCE

Coliglons at sea sometimes cocur beesuse lhe radar pisture coesn't mateh
the information proviced by thw eye in eclear weather anc because of the
mizunderstandieg of relative molion.

In a relstive wotion display veur ship is represented by the apnt of light
Ixad at the center of the screen, whatever the spead of your own ship.
With both yaur awn ship and the target in wetion, the suecessive pips of
the target co not incicate the actual oo true movement of the targel. I own
silp 15 In motion, the pips of fixed ohijects, such as lendmesses, move on
tie display at o rale equel to and jn a8 direston opposite to the motlion of
own gship.  Only when your ship is stopped or motioriess do target pips
move on the display in aceordsnec with thel® irue metion. Fiz.s8 dlustratas
the relative wnd true motion of a target oorncscted by radar.

in Fig.48, ship A, st peographie position AL on true eourse of DOE® at 14
knets initislly chbserves ship 5 on the PPL at bearing I79° at 4.1 nm. The
Learing snd distance o ihe ship charges as zhip A procesds from position
Al to 43,  The ohwnges in the positicn of ship B relative ship A are
Ilustrated in  the suecessive PPI presentations corresaonding to  the
geographic positions of shins 4 and B.  Likewize, ship R at gecgraphie
position Bl, on troe course 23 ot 21 knots initially obeerves ship A op
bearing 0017 a1 4.1 nm.

The rTadar vperntor gbosard ship & will determine that relative movement of
guip B is apbrosimately Bti.dY, whersas tho operator aboard ghip B will
determine that the relafive movement of ship A is approximately 238°. These
figures were obtained 3sing a mansuveritg board.

o Bearg IUE?
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Disi. 4.1 nm - E,;f
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-
ﬁ;t 'I 3 A Baprs 0L
M4 LBST 20 na

Fig.dé Relative Motion vs. True Motion

Assesging the Risk

The moment an ecko zppesrs cn the screen s range znd pelative bearing
shouald be mezsured and ils lrue or magnatle hesring noted. This iz best
done oo a chart orF plot.  Collision TisH san be aszessed by ezrefully watcl-
Ing the [ruc or magnetic bearing of an approaching vessel. If the bearing
of "he target doec not appreciably change a possibility of eellision may exist.
Fou should take proper acton in sceordanee with the Regutations for
Preventing Cellizions al Sea.



AIDS TO NAVIGATION

Varicus s#ids have been devcloped to ad the navigaer in identifying rodop
targets,

RADAR BEACONS

Badar bescons are trapsmillers operating in the merine frequency band
which produee distinctive indications on the radar displave of snhips within
range of lhese beacons. There are two olasses of beacons: racon and
ramarlk.

Facon

A ravon is s omnidirectinng: trunsmitter which emits a dislinctive gignal
when triggered By the pulse from n ship's radar. Both range and bearing
to the fargel 2an be extractsd fron the signal. Becanse the beacon's signal
travels at the ssme Ume as the echo arriving the ship'e range to the target
can be determined. Since the signal will he poecived only when the sesnner
iz pointing directly ot the beacon, bearing i5 sicwn ws well as ihe range
and the wveszel's position is thus delermined. The renpe sind bearving of the
Tacon Signal s messurced In exactly the same manner af a normal target pip.
The racon signal appears on the display as eflher a radial line originating af
a4 point just beycond the radar bDezacch o as a Marse oode signel displayed
radially from just bewond the beacon. Hee Fig.49. Nole that with the FTC
nr iR eirenit switehed on, the racon marker line may partialy disappear.

I./'d:r.m NM‘M'& / _\‘>‘\
f a

;o *:1!-

| ! | ,—

\

S NS
{4) Coded Hacun Bignal i{B) Racon Signal

Fig.4% Rezoon Signal Appearance
Ramark

A similar iype of beacon i8 known as A ramark. It traosoils continuolsly oh
4 frequency conslantly varying su as io sweep through the ertire radar
bund.  The rvamark signal appears as a radial line from the certer of the
GRT. ‘I'ne radial line may be s eontinucus narrow line, a series of dashes,
8 series of dots, or a geries of dols and dashes. Fig.s0 ilbestes-es the
appearance of a ramark signal, as 2 dotted lns, and as a dashed lnc.
Aithough  the ramark flask shows only the kesring to the beacon, it the
ramark iz mygunled on the eomst znd this can e al=o secn oo Lhe HOTHEED, A
fix can be obtzined from the ramark.
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MAINTENANCE

GENERAL

Satizfaclory operation of the radar depends in large mesanwve om periodic
mulnlerance as outlined below.

CAUTION
DLSCORNECT FUWEH BEYORDE PRRIORMING
ANY MAINTENAMNCE PRCCEDUNRES,

1} Keop the equipment as feee a3 possible from  dirt, dost and  wotor
sploches.

2} lospecl  whether the  sersws semmping  The compohents are  properly
tehtenad.

3] Inspect the epnnoction at the rtenr panal,

ECANNER UNIT

Radiator
Wipe the surface of the radiator with a cloan aoft sloth.  Cheok that there is
ng dirt or caked salt en the saorefasme, & hesvy deposil of dirt or ealsod =alt
on the sarface of the radielor will cause a considerable drop in radar
performancz. Do nol use chemical clesiers exccpt for aleohol,  Also, cheok
for orachs un the surface. If ey erask iz found. apply a slight amount of
sealing eompound or adhesive as first-gid treatment, then call for repair.
Crack on ihe surface will cause permancnt damage to the internal cirsuitry
due to water leakapgo. Do not paint the »adiatsr surlace.

Mounling

Check for corroded or lopsened bolts and mats. It heavily correded, replace
Lthem with new ones and put slight amount of oresse on thom.

DIRPLAY [ONIT

Clerning the aerovn

The [poe of the catncde-ray tube will, in time, accamulate & ecpating of dust
which tands to din the picture.

Cleann lightly with o zoft oloth, meoiztencd with aleohel or cleaning  fhrid 3
desired.  lio not uss oroess pressure; you may screleh the surface,

Fuzse replacement

Te orolect the eguipient from soricus damags, a 104 fase is provided on the
rear panel.  The fuse protects against ovorvoltega/reverss polawity of tae
thip's mairs oe internal foal: of the eguipment. If the fusze has blown, (Grst
find the problom befores reclacing it with 8 new one. A fuse raled for more
than 1A oast ool be used, sloce B onay cruse sericds damage to the
squipneni, OVER FUSING WILL VOID WARHANTY.
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TROUBLESHOOTING

In thia section, troubleshonting is asrpanged in two pusle: one for the usor

and  the other for the soervics shop. "Baale troubleshooting” for wuser
ircludes simple tests of the cquipment which the wser can hwmlle, such as
operation, installation  snd wvisual  cheoks. The '"More oxtonsive

lroubleshooting” is considerably more complicaled snd zus? boe done by a
qaalified technieinn. [ something sppears wrong with your unit, cheeci the
equipment referring lo the "Husie troubleshooting." In oase the trouble is
not found alter performing these ohecdks, and the unit sifll appasrs to be
famty, oall vour electronfos techydeian for cervico.

BARIC TROUBLESHOOQTING

In most eases when the unift fails o operate properly the csuse iz very
gimple.  Bafere calling for servier or sending out the wunit for ropnirs,
check the following.

1} Holhing appesrs vl sereen
{Choek that tae front panel s dlluminated. [ not, cheek the
Tollowing )

[s the battery deady

Iz the face bhiowy?

Supply voltage is mocmal?
Currosion on batery terminals?
¥Yoor contact of power cable?

R R ¥ W ox

%) No echo but oumerical and charactar indiestors
* Iz the anfenna plug loose?

37 Low sensitivity

[+ the GAIN gefting tor low!

Iz the AJC SEA sciting tee high?

Iz the FTC set ta ON?

Iz the BRILL zat too low? .

1z ine receiver defioned?  {(Coarse TUNZ selling wronsz,}
ls the sarlage of the radialor dirty?

¥ ¥ 4 4 4 %

4) Heavy nolse
* Iz the unit grounded?
3) Bweep not rolating
* ls the antsrna plup lgose?
* In the T-way connector (PJI701, Fiz.54) inaide the seanncr loosc?
MORE EXTENSIVE TROUBLESIIOOTING
Any replacement ol dofective partz Cexcept for fuse) should he carried ont

by a gualified serviceman. The most commeon troubles ¥OW o MEy oxXparienca
and their possible cavuses are lsted below.



WARKING AGAINST BIGE TONSION

At several plares in the unit there are bizh velkapges, encugh to %ill anyone
coming inte direct contact with them. Do neot ehange components ur inapecl
the equipment wilth the woltape wpplied. A resldusl charfe may exist i
some capuacilers wiili the eguipment itnrnec off.  Always short gll supply
lines 1o the chassis with an insulated serewdriver or a similar lool prior to
iouching lhe oirouit.

Lypioal Problems Itz Causcy (See to pages 55 and 5% for the purls location.)

1} Nothing appears on CRT.
* CRL sssembly
Check if the CRT heator lights up or not. If net, check fuse
F201(2A%. TF it is normal, adjusi potoenticmoters VRICL ("CONT1I™
ang VRMH ("SRIGIT™ zn the Defloction bourd.
¥ opefeotive SEIT board (S9PU-THEDD
2) Beanner dogs not rotate or rotates too fast!slow.

If » bearing putss is not aent from the searner un’t, NO BP indizsiion
Llinks at the appasr lefi-heod side of the soreen at "31-BY" mode.

* dammed seanncr rotsting cechanism
# Defective zcarnor motor (1380110
¥ Defcetive wmotor control civeuit oo WD beoard (AD-T318)
4} Pieture synehronization is abnormeal.
# Defoetive SPU board (SFPU-73803%
#* Deflecdion board of CRT apsembly
Adjust potentiometers VRA01 ("V-HOLD") und ¥RI0Z ("H-HOLD") for
borisootal and vertleal synwhronization, respectively.
4} Sweep rotation iz not synchronized with antenns rotation .
* efactive scanner motor (BEG1D
* Defective MDD board (MID-7314)
¥ Potactive SPU board (SPUI-TH0)
8) Marks and legends appear bhui no echo nor noise sppear.
* Discontinuity or chorteirguit of video signal cosxial cable
* Pefective SPU bosrd (SPIO-7YHH0Z

* Dofeative 1Y bogard (IF-7TRED
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6) Poor sensitivily

¥ Deteriorated magnetron {VEDL)
Refar to 'CHECKING 'CHE MAGHMETRON' Lelom.

® Detuncd MIC (201D

7} Hoise appears but no eche.
* Dedcgtive ME board (MI-TU183
* Defective IF board (IT-97754)

" dagnetron hester veltige not applied
Refer to "MAGNETRON HEATER VOLTAGE AMUSTAENT" on pide 20,

* Dofective wagneotron (WADLD
Refer to "CHECKING THE MAGHETRON' beilow.

3) Best tuning is not abisined at mid-travel of TUME gontrol.
* Frequeney deviation of the magnetron
Refer 1o ITIIHNTNG £ TORINEG THLICATOR SENMSITIVITY
ADRJUSTMERT" or page 19.
¥) Heading mark is not displayed.

“he message MO LD blinks at the upper laft-hund side of the soresn
when a headisng pulse is not vezeived.

# Defective hesding mark ey SE8O1

¥ Defective 8P hoaxd (SPU-~TZA0)

CHECHING THEL MAGNETRON (Mzusuring the Mapnctran Currantd

The Ife of the magnetron largely depends on how many hours il i3 uvscd.
Fewar turgel cohoon sppear on the soreen when the agnelron g2y "old.
To determing magnelron sultavility, usc the foliowing prosodure to mzasure
tha mWapnelran current.

L. Tuen off the SCANMER switzh to temporarily atap sntenns rototion.

. Conneet a nultimeter, set to 10VDC range, to pin £34+4) and #6803 of
TEEH on the MD-T018 modulalor board. Seu Fiw.5d.

d« Pull out jumper JiEE on the SPU-TI80 processor bosrd, and operale the
radar tor transmission on Bb.23nm ranpe. Sco Fig.52

L. Gonfirm that the megnetror current {voltage) iz 0.5 to 1.2Vde. The
magratron current iz measured asm oa voltage.

9+ Change lhe range setting to 48 nm and confirm that the voitage is 6.9 to
1.1Vde.,

If the voltage iz fir out of the range specified above, the magretron may he
tanlty. Wever forget to put boek jumpsr JMP2 alter ehcoking.
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Fig.52 Maplay Unit Bottom View
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SCHEMATIC DIAGRAMS

Mo, Title % Typa I Dweg. Nn. Paga
L | TRTERCOMNFETTON D1cRAY ‘ C3320-601 | 51
2 | piseLay unIT C3327-KM | S5-2
3 | sCanygEr UNIT £3320-k0], | 5-3

OUTLINE DRAWINGS

. Title Type Dwrg. Mo Paye
1 [RADAR DISPLAY UNIT | ROP~050 £i32/-601 0-1
2 JRADAR SCANMER UNIT 2306 -007 n-2

AA12A-A5E-0030
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