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/N SAFETY INSTRUCTIONS

Do not work inside the
equipment unless totally
familiar with electrical
circuits.

Hazardous voltage which will
cause death or serious injury
exists inside the equipment.

/A WARNING

Radio Frequency Radiation
Hazard

The radar antenna emits electromagnetic
radio frequency (RF) energy which can be
harmful, particularly to your eyes. Never
look directly into the antenna aperture from
a close distance while the radar is in
operation or expose yourself to the
transmitting antenna at a close distance.

/A WARNING

Turn off the radar power
switch before servicing the
antenna unit. Post a warn-
ing sign near the switch
indicating it should not be
turned on while the antenna
unit is being serviced.

Prevent the potential risk of
being struck by the rotating
antenna and exposure to
RF radiation hazard.

/A WARNING

' Wear a safety beit and hard
hat when working on the
antenna unit.

Serious injury or death can
result if someone falls from
the radar antenna mast.

Turn off the power at the
mains switchboard before
beginning the installation.
Post a sign near the switch
to indicate it should not be’
turned on while the equip-
ment is being installed.

Fire, electrical shock or
serious injury can result if the
power is left on or is applied
while the equipment is being
installed.

/A CAUTION

Ground the equipment to
prevent electrical shock
and mutual interference.

Confirm that the power supply voltage
is compatible with the voltage rating
of the equipment.

Connection to the wrong power supply
can cause fire or equipment damage. The
voltage rating appears on the label at the
rear of the display unit.

Use the correct fuse.

Use of a wrong fuse can cause fire or
equipment damage.
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SCANNER UNIT
RSB — 0058 (10 kW)
RSB — 0059 (30 kW)

Radiator

SN4A (250cm)
SN5A (270cm)

1
| (#) DPYCY-3.5 .

: (for de — icer)

(15/20/30/60m,

Signal Cable R¥-6895

max. 60a)

100Vac C0-SPEVY-SB-C
1@, 50,/60Hz | EEX_SP_ _______ r ———————— !
{wibuilt — in RP — 21) L _If’f\_’f‘i]?_ -2
DISPLAYUNIT | x s ____ lmxrpuzzer)
— OP03 - 21
FooTmmmmm e ! R¥-4864 RDP — 101 bomooo e ]
| SLAVEDISP. b---------
____________ m e
|
by ] T
| | I
 EXTARPA | 111 (%) DPYC-1.25 e im Tt
——— e : : ————————————————— : SPEED LOG
i I TTTTTETE e
(5) DPYC-8. 0 b
(CVV-§ 8x2C) Lo () WPIess
1 (whuilt =inGC - 7) :
I 1
| :
T | CO-SPEVV-SB-C !
P 1 | 0. 2x5P :
! RECTIFIER | { '
¢ RU—3424 | b e R S
bommmmm - : :-AD CONVERTER | _ () WPIC-S i
! = AD-100 FTTETeo A GYROCOMPASS:
t | O, 1
(#) DPYC-3.5
—_—
l :
100,/110,/220Vac - 24Vdc
1®, 50,760Hz '
SHIP'S MAINS :
NOTE 1. * ... Prepare locally
2. Broken line ... Options
0—1
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Complete Set

No. Name Type Qty | Wt. (kg) Remarks
1 | Scanner Unit FR- SN4A-RSB-0058-N | 1 77 250 cm radiator, standard
1410DS | SN4A-RSB-0058-1 77 | 250 cm radiator, w/de-icer
(10kW) | SNSA-RSB-0058-N 79| 270 cm radiator, standard
SN5A-RSB-00358-1 79 270 cm radiator, w/de-icer
FR- SN4A-RSB-0059-N | 1 79 250 cm radiator, standard
1430DS | sN4A-RSB-0059-1 79 | 250 cm radiator, w/de-icer
(30kW) I'SN5A-RSB-0050N 81 | 270 cm radiator, standard
SN5A-RSB-0059-1 81 270 cm radiator, w/de-icer
2 | Display Unit RDP-101 1 33
3 | Accessories 1 set
4 | Installation Materials 1set
5 | Spare Parts 1set
6 | Gyro Converter GC-7 1set option, built in display unit
7 | Cursor Gyro CG-1400 1 set
8 | Video Plotter RP-21 1set
9 | Auto Plotter ARP-21 1set
10 | Non Glare Filter OP03-68 1 set option
11 | External Buzzer OF03-21 1 set
12 | Handgrip OFP03-70 1set
13 | Power Cable CvV-§ 8x2C 15m
14 | Performance Monitor PM-50 1sct
15 [Rectifier Unit RU-3424 1set 25 option, for 100/110/220Vac
mains
16 | Rectifier Unit RU-1746B-2 1set 17 option, for 100/110/220Vac
mainsg
(for 10kW, SN4A type
only)
17 } Transformer Unit RU-3305 1set | 122 | option, for 110/220Vac
mains, for de-icer
18 | Signal Cable (non-terminated) | RW-6895 option, specify length
Termination Materials OFP03-75 1 set option,

code no. 008-429-850
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CODE No. | 000-084-760
FIRUNO o D3DK-X-9501-3
TYPE | FP03-04400
I~ =& &4 = FR-1410/1425 L—%—
FCR-1401/1411/1421 MARK-3
ACCESSORIES FR-1410DS/1430DS/14600S  RADAR
&= £z B RE /B (ME| AR/ wE
No. N AME OUTLINE DESCRIPTIONS  |[Q'TY| REMARK S
214
7 - K 8 X & N \yz2 | FRO3-04401
' HOOD ASSY 3’{ :
' U CODE No. | 008-415-810
- _
¥ A b AN - 03-106-0201-0
2 1
596 }55
DUST COVER | CODE No. | 100-148-830
B2 7w b~
SW¥—~hk (E1) 140 , | 03-106-0221-1 (@)
3 LABEL 20 1 | FOR USER KEY
KEY
CODE No. |:100-148-901 - (ENGLISH)
CODE No.
CODE No. |
CODE No.
CODE No.
CODE MNo. |
CODE No. |
CODE No. |
ToitHE &
'DWG. No. C3352-F01-D | 1/1

ENGLISH VERSION

el
CHECKED |\ % | \A

- FS

i

FURUNO ELECTRIC €O0., LTD.
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E CBERP BB B © CODE NO|008-429-880 03EB-X-9401-1
TYPE |[CP03-12301
: FR-1410DS M EL-3Y-
I == ## s F= FR-1430DS
MARINE RADAR
INSTALLATION MATERIALS
EE % Fr B& B g /S BB ¥E Big /%2
Na N A M E OUTLINE DESCRIPTIONS QTY REMARKS
B & W F _ FVD1.25-3 &
16 ‘ RED
1 |CRIMP~ON LUG . @)—-' | 2
CODE Na 000—1167634
E & &N F FV1.25-M3 k&
19 RED
2| CRIMP-ON LUG 55T 26
7 @ )
' CODE No|000-538-110
E & % F 26 FV5.5-4 YﬁEL
10] .
' . CODE Na|000-538-123
o2 20 RW-4747
4|COPPER STRAP Er——r1sl 1
CODE NG| 000-566-000|
AN ARNE 25 M6X25 SUS304
S|HEX. BOLT ! —1:[% 1
@ CODE NQ|000-862-180
ANEBTF 1 2 Mé6 SUS304
S {HEX. NUT :[5 1
CODE No[0OQ0-863-109
ZhY: I E & M& SUS304
7| FLAT WASHER é 3
_ _ CopE Na|000-864-129
N2 & M& SUS304 ’
12
8 |SPRING WASHER @ 1
- CODE Na|000-864-260
W= I - D) |_<_§Q_,.| M12X60 SUS304
9 |HEX. BOLT ¥ 4
$12 .
—§ | CODE Na 000-862-191
NAFTer 13 22 | M12 SUS304
10 |HEX. NUT :ﬁo 4
CODE NQ|0Q0-863-112
& bR OH (172>
FOR SCANNER UNIT WG ﬁj C5369-MO1-3
% \ {f_,i_:
CHECKED \%E"f "‘5;
FURUNO ELECTRIC CO.., LTD
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B IR IR O CODE NQ]008-429-880 O03EB-X-9402-1
TYPE CP03—12301
FR-1410DS MM AL-2"-
o B &4 K == FR-1430DS

MARINE RADAR
INSTALLATION MATERIALS

EF5 & B B ¥ B E /BB BB A&/ HE=E
Na N A M E OUTLINE DESCRIPTIONS Q'TY REMARKS

ENVFE B & M12 SUS304
11| FLAT WASHER

CODE Na|000-864-132

N“2E & M12 SUS304

¢ 25
22
12 |SPRING WASHER I@l 4

cobE No{000-864~263

1730 S A 56 03-029-0301-1
131 CORROSION-PROOF TN 80 2
RUBBER MAT t=] |CODE Na|100-091-111

03-001-3002-0

-2y - @30
200-130-020

CODE NG

CODE NQ

CODE NG

CCDE NG

CODE NG

CODE NQ

CODE NQ

b &
R SCANNER UNIT

3

% (272>
DWG. NO. C3369-M02-B

ot

" 22\ | AR
cHECKED (\B% | ¥V

FURUNO ELECTRIC CO. ., LTD
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FUURUNO CODE Na|008-424-590 03DZ-%-9401-1
TYPE |[CP03~11601
. FR-1410DS B A A L-2%-
I == B Ok == FR-1430DS
FR-1460DS MARINE RADAR
INSTALLATION MATERIALS
&5 4 R B ] B2 /B K ¥E Hi& /&£
No N A M E OUTLINE DESCRIPTIONS °© |a1vy] REMARKS
AZF1-O F 3X0.25 B NHI222 8 &
100 "BLACK # =g
1|HEAT-SHRINK TUBE |} - x10CMx 1 EERCONNECTOR
Q L3 ooe Nal 000-105-874 ASSY .
E#B T . FV5. 54 L59% B ¥ B
2 |CRIMP-ON LUG T~ 2 |FOR
10 @m TRANSFORMER
- CODE Na|000-538-123 & RECTIFIER
E&®B T - BNK4 DCR B & H
3| CRIMP-ON LUG - , 4 [FOR DC MAINS
9 ,'- CONNECTION
o — CODE Na|Q000-538-180
KN Erob 138 ] M3 C2700W MBNI2 2@?%7}57“
4 |HEX. NUT ) 2 |FOR 28P
12-" CONNECTOR
CODE NQ{000-863-204 (DP1>
INVEE B & M3 C2600P MBNI2 2@5}3%7};9“
5|FLAT WASHER 2|FoR 28p
CONNECTOR
CODE Na|000~-864-104 (DP1
NRE & M3 C5191W MBNI2 28P7° 5%
- ] B E A
6|SPRING WASHER = 2 EgﬁNgg%R
CODE Na| 000~B64-204 (DP1)
NHI%23 8 & i 103-1499 (3P 7;;};%‘”7“
7 INH CONNECTOR I o 1 ES(R;LSPEED
ASSY. 7% CODE Na| 008-419-060 CONNECTION
CODE NQ
CODE NQ
CODE NO
R R B (171>
FOR DISPLAY UNIT %IWG fo C3357-MO1-5
.2 &
CHECKED iy,
FURUNO ELECTRIC CO., LTD
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FURUNDO CODE NQ O03EB-%X-9403
TYPE
B R B L-3ar-
T == &= & 2= FR-1410DS
FR~1430DS MARINE RADAR
INSTALLATION MATERIALS
%5 2 B Wg 2 g /B K BE| Bg/W=E
Na N A M E OUTLINE DESCRIPTIONS Q’'TY REMARKS
£ E55y-7 ' S03-47-15
1|SIGNAL CABLE @ (RW-6895 =*=15Mx) 1
L=15a [ copE Na|008-432-650
g Ey-2"0 S03-47-20
1|{SIGNAL CABLE @ (RW-6895 *20Mx) 1
L=20w | CODE NQ|008-432-660
§55-72"0 S03-47-30
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CODE NG
CODE NQ
CODE NG
CODE NG
CODE NQ
CODE NQ
NO.1O W T hdhxEBERLTT X, ] % (171>
SELECT ONE.
DWG. NO. {3369-M03-A
% @\l :71-:(\‘; @
CHECKED |\ EGy =384
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Download from Www.Somanuals.com. All Manuals Search And Download.




03EB-X-9301-1

FLIRLINRO CODE No. | 008-429-840 BOL N b
TYPE | SP03-09501 o
SETS PER
SHIP No. SPARE PARTS LIST FOR U S E T
_ FR-1410DS RAARRAL —&— il
FR-1430DS
MARINE RADAR FOR DISPLAY UNIT
QUANTITY REMARKS/CODE No.
DHG. No.
TTEM NAME OF WORKING
OUTLINE OR
No. PART PER | PER | SPARE
TYPE No. | SET | VES.
,|EADEa—X 22— | FGBO 154 1 ,
GLASS TUBE FUSE =10 T* |aciosv
000-549-014
30
Ea—x| 2 FGBO 0.54
g |[EADE= o 2 4 _
GLASS TUBE FUSE =D AC125V
000-549-060
3 |EAVE2—X F—2— FGBO 104 . )
GLASS TUBE FUSE CHE—J)1*5 | acizsv
000-549-065
MFR'S NAME | FURUNO ELECTRIC CO., LTD. DWG, No, [C 33683 -PO1-B
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F U RUNDOD CODE Na| 008-424-380 03DZ-X-9303-2
TYPE SP03~-09203 BOX NO. P
SETS PER
SHIP NQ SPARE PARTS LIST FOR U S E SETS PER
FR-1410DS/1430DS/1460DS
FR-2160DS % h B E R
L-2%-  RADAR|FOR SCANNER UNIT
QUANTITY |REMARKS/CCDE NQ
meM{ NAME OF DWG  NO WORKING
OUTLINE OR PARE
No. PART TYPE NO pER|PER|
SETI|VES,
H-RT 5 u, , |T-A012978
1|[CARBON BRUSH| (PPisiomsiimm | 3 4 4
| 000-115-023
MFR'S NAME | FURUNO ELECTRIC CO., LTD |ow Naf3357-P0O3-D 171
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————————— e
CHAPTER 1 INSTALLATION

1.1 GENERAL

This radar system is mainly composed of two units, the display unit and the scanner unit. The
RF transceiver is contained in the scanner unit for TR-UP configuration. The display unit
and scanner motor are driven by 24 VDC mains. For 100/110/115 VAC mains, an external
rectifier (RU-3424) is required. (Rectifier unit RU-1746B-2 may substitute for RU-3424
when FR-1410DS (10 kW type) is operated with 250cm antenna SN4A). :

1.2 SITING CONSIDERATIONS

Magnet Compass Safe Distance

Unit Standard Compass |Steering Compass
Scanner Unit RSB-0058 (10kW) | _ 246m ) 18m |
Scanner Unit RSB-0059 (30kW) 4.8m 3.6m
Display Unit RDP-101 1.2m 0.9m
Rectifier Unit RU-3424 1.8m 1.0m
Maximum Length of Cables

Cable Max. Length

RW-6895 (Dispaly unit-Scanner unit) 60m

Scanner Unit Siting

The scanner unit is generally installed on top of the wheelhouse or on the radar mast on an
appropriate platform. When siting the unit, consideration must be given to the following
points.

1) A funnel, mast or derrick post in line of sight of the radiator may cause blind sectors on
the radar picture. A shadow sector between 355 and 5 degrees must be avoided by care-
fully planning the installation site,

2) Deposits and fumes from the funnel or other exhaust vent can adversely affect the ae-
rial performance and hot gas tends to distort the radiator portion. The scanner unit
must not be mounted in a place where it may be subjected to temperature in excess of
70°C. \

3) The unit must not be positioned in close proximity to a direction finder aerial; separa-
tion of more than 2 meters is recommended.

4) Sufficient clearance should be allowed around the unit for checking and service.

1-1
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INSTALLATION PRECAUTION FOR S-BAND SCANNER UNIT

If an S-band scanner unit is mounted near the end of a platform to provide sufficient rotation
clearance for the radiator (see figure), the scanner unit, because of its weight, swings up and
down by ship’s vibration and rolling, exterting excessive levels of stress at the base of the
radiator, which can damage the radiator. To prevent this, relocate the scanner unit, or if
relocation is not possible reinforce the platform.

POLE FOR DF,
etc. 1
REMARKABLE VIBRATION
;b (PITCHING)
I ] ﬁ
MOUNTING
__;] r POSITION
EXAMPLE

POLE FOR DF

Mount the scanner unit
directly on the mast or
on the platform as near
as possible to the center
of the mast.

1-2
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Display Unit Siting

Locate the display unit in a place where it can be viewed and operated conveniently but
where there is no danger of salt or fresh water spray or immersion.

The orientation of the display unit should be so that the radar screen is viewed while the
operator is facing the bow. This makes determination of position much easier.

The unit can be installed either on a tabletop or on a bulkhead. The mounting dimensions
for this unit are shown in outline drawing on page D-1. You can use the mounting cradle itself
as a template for marking the mounting bolt holes. Since the unit weighs 33 kg reinforce the
mounting place, if necessary.

Make sure you allow enough clearance to get to the connectors behind the unit. Leave at
least a foot or so of "service loop” of cables behind the unit so that it can be pulled forward
for servicing or easy removal of the connectors. The recommended clearances for servicing
ease are given in outline drawing.

1-3
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1.3 SCANNER UNIT INSTALLATION

‘The antenna radiator and the scanner housing are shipped in separate packages and must be
assembled at installation. Use the following procedure for mounting the scanner unit.

CAUTIONS:

1) Follow the safety rule and use safety devices for dangerous work on the radar mast.

2) The scanner base is made of aluminum cast. To prevent the scanner base from
electrolytic corrosion, use the seal washers and corrosion-proof rubber mats and
ground the unit with the grounding wire, supplied as the installation materials. Refer to
page 1-8.

3) Be sure to apply the adhesive (Non-acid type silicone sealant) supplied as the installa-
tion materials to bolts, nuts and washers. Do not use other type of sealant which may
contain acetic acid.

4) Do not paint the radiator aperture.

5) Do not lift the scanner unit by the radiator. (Use lifting hooks.)

6) When assembling the antenna radiator, apply the adhesive (coat of waterproof com-

pound) between mating surfaces of rotary joint flange. Do not apply it to the O-ring and
the groove for O-ring.

Scanner Unit Assembling

It is recommended to install the antenna radiator on the scanner base before mounting the
scanner unit on the radar mast. Refer to the scanner unit assembling drawing on next page.

1) Remove two protection caps from the radiator flange and rotary joint flange.

2) Place the O-ring in the groove of the rotary joint flange. Make sure the O-ring is fully
greased. Make very sure the O-ring is not pinched during assembling.

3) Secure the feeder waveguide on the rotary joint flange with four M6x16 hex bolts.

4) Fix the feeder waveguide on the radiator bracket with a waveguide clamp, a clamp in-
sulator, two flat washer and two M6x50 hex bolts.

5) Place the greased O-ring in the groove of the radiator flange.

6) Put the antenna radiator on the bracket and fix it temporarily with eight M10x20 hex
bolts, spring washers and flat washers.

7) Secure the feeder waveguide to the radiator flange with four M6x16 hex bolts.

8) Tighten the antenna radiator on the bracket with eight M10x20 bolts.

1-4
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Scanner Unit Assembling

Antenna Radiator

Hex. Bolt M6x16

Rotary Joint Flange
Hex. Bolt M10x20

Hex. Bolt M&x50

A ONSLH. M6
\Naveguide Clamp

\C]amp Insulator

Note 1. -Apply silicone sealant (supplied, non-acid type) on bolts, nuts, washers and waveguide
flanges outside O-ring grooves to aviod electrolytic corrosion. (Do not apply sealant to
O-ning and O-ring grooves.)

Apply silicone sealant here, " ]

Waveguide Flange

S

}‘ -rin
Radiator Flange \App]y silicone sealant here.

2. Do not pinch O-ning and keep it clean.

3. For packings of scanner covers and O-rings, do not use silicone sealant, but rather use
grease.
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How to Mount Scanner Unit

1) Drill four bolt holes (15mm dia.) in the radar mast platform or the deck, referring to
the scanner outline drawing.

2} Place the corrosion-proof rubber mats supplied as the installation materials on the
mounting platform where the scanner base will be positioned. This is to prevent the
scanner base made of aluminum cast from the electrolytic corrosion.

3) Using two L-angled metal plates on the scanner top, lift the scanner base with the anten-

na radiator and place the scanner unit on the rubber mats so that the cable glands face
the ship’s stern. :

Feeder Waveguide

L-angled
metal plate

Put the rope around antenna radiator
(feeder waveguide side) to prevent
antenna from rotating when 1ifting
up the antenna base.

NOTE 1. Take care not to damage
antenna surface by the rope.
2. Tensile load should not be
applied to antenna radiator.

4) Fix the scanner base to the mounting platform by using four M12x60 hex bolts, nuts,
washers and seal washers supplied as the installation materials.

5) Arrange the grounding terminal at the nearest grounding spot using an M6x25 hex bolt,
nut and washers supplied as the installation materials. Then fix a grounding wire (RW-
4747, 320mm long) to the terminal.

6) Connect the other end of the grounding wire to the grounding terminal of the scanner
unit.

7) Apply silicone sealant supplied as the installation materials to the grounding terminal
and the fixing bolts.
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REMARKS ON INSTALLATION OF SCANNER UNIT

The scanner base is made of aluminum cast. To prevent the scanner base from electrolytic
corrosion, place the seal washer and corrosion-proof rubber mat, and run the grounding wire
between the grounding terminal fitted on the scanner body and the nearest grounding spot
as illustrated below. (These parts are supplied as the installation materials.)

Hex. Bolt

R

el - : F.W.
Grounding:<lt\i Iskqﬁb\\
Hire \ = F.W.
| » S.H.
Appty 3 A ex. Nut
silicone
sealant.
- Hex. Nut
=7 S.H.
F.W

/,' 7z _ M ]
Grounding i-*] 1 | +=—Hex. Bolt
ALUEEENANNNA AN

Weld

Seal washer

AT T

§§§S§\ \Q§\ Corr?sion-
7//{3 E////, Rubber Hat

Place seal washer and
‘corrosion-proof rubber mat,
and apply silicone sealant,

Grounding Wire—" \

Arrange grounding terminal
at the nearest grounding spot.

Apply silicone sealant
after connecting
grounding wire.

Scanner Body

Grounding terminal is factory-
fitted on the scanner body.
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1.4 DISPLAY UNIT INSTALLATION

Refer to page 1-3 for deciding the mounting position of display unit.

Fixing Procedure (for tabletop mounting)

1) Separate the mounting base by unscrewing two hex. head bolts (M10).

2) Make four mounting holes (12mm dia.) on the mounting surface by using the mounting
base as a template. (for fixing with bolts/nuts)

3) Fix the mounting base to the mounting surface by using four sets of M10 bolts/nuts or
9mm coach screws.

4) Fix the display unit on the mounting base.

Change for Bulkhead Mount

To fix the display unit on the bulkhead, replace the bottom plate to the top side of the display
unit. After fixing the mounting base on the bulkhead, fit the display unit to the mounting
base. Since the display unit weighs heavy (33 kg), reinforcement of bulkhead must be
considered.

1-9
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CHAPTER 2 INTERCONNECTION

2.1 GENERAL

Connections to display unit and scanner unit are described in paragraph 2.2 and 2.3 respec-
tively. Refer to page S-1 "Interconnection Diagram" for connections between each unit.

2.2 CONNECTIONS TO DISPLAY UNIT

‘Two cables run to the display unit, the multicore cable (RW-6895) from the scanner unit and
the power cable from the ship’s mains or rectifier unit. The multicore cable is terminated
with factory-wired connectors at the display side. '

Fabricate the power cable (optional supply) as follows:

Fabricating the Power Cable

1) Remove the vinyl sheath by 200mm, taking

. A ! A . 200mm
care not to nick the braided shield. pRrox

Y o i
] CYVS-8sq x 2C ]
Shiath Cloth Tap

3) Expose about 40mm of the inner core of the Y
braided shield. A RANNNN

2) Unwind the cloth tape and cut it off.

8raided Shield Cores

4) Cut off the jute.

5) Remove the insulators of cores by about
10mm. Fix crimp-on lugs (§NK4, supplied)
to the cores.

6) Wrap the braided shield with vinyl tape,
leaving space for clamping.

Fig.2-1 Fabricating the Power Cable

Fabricated Multicore Cable

Expose the braided shield of the multicore cable by removing the vinyl tape at the point
shown in Fig.2-2.

Inner shield
TX-HV line (colored brown)

Clamp here.

Fig.2-2 Multicore Cable (fabricated side)
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N tay

Fabricating Non-terminated Multicore Cable (RW-6895)

AANHK K P2 7
0 Ej SHEATH £ ARMOR {7/ BRAIDED SHIELD *,
NS N NNy 4 L s £z yd

- 220mm

320 mm

-

Unravel

the braided shield.

“SHIELD !

|

o | BN

fed |
10mm  Wind the shield on the armor.
VINYL TAPE
e
_—’r_;—_;______________________;,_——-
@ O INNER SHIELD
! BOmm L meml
25mm  .10mm

A

== INNER WIRE -

VINYL TAPE

~Connector

+Plug Housing

-Pin Plue
-Crimp-on Lug

-Crimp-on Lug

Termination Materials 0P03-75

57D-M328PR-D8 (for DPI)-
Code No.000-505-141
1-430704 (for P4l)
Code No.000-504-262

Socket Contact 350689 (for P41,6 pcs.)

Code No.000-504-546
CN-7042 (for P441)

Code No.000-510-580
EV1.25-M3

Code No.000-538-110
FY5.5-4

Code No.000-538-123

Fig. 2-3

4
CRIMP-ON LUG
. FV§5-4
2-2

INNER SH]|

CONNECTOR DP 1
57D-M328PR-Da

NT -
U -ppy 2H883S
ut

(RED

:

T
2

f

T

T
w=
R

!

IT

[BLUI -
PPL)—

:‘{‘Hh- PHK—
Ap————————  NH{T—

BRN—

ORE—
B~YEL—
B-ALY—
B-HHT —
{(PHK) —

GRY —
YEL .B-GAN—
B-L-GRN—
PRL~—
(WHT} —

o A I/\d‘ oA A
-

~

MO W e OB AU B WA D D@D SO —-
~

SV ek AT =TT TTST TOTT AT TN VAT TN TNSAT TN AT R P

B

IR

SRS RAI PO A RS b kb —k ok a ek hy ke oy

a- )
n

J41 (P4

Pl ek Sk N
[ N5 RN X R

WIRE COLOR CODE OF
ANT CABLE RW-6895)
U 1: INSIDE WIRE
B : LARGE WIRE
L : LIGHT COLoR

ELD

PIN PLUG
CN - 7042
/L,
_‘.
== S TTY T
].o | 25 )
_|l=

TCIPBEFCEE

|

PLUG COVER

Solder the shield.

Solder the Inner conductor and
cut.
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Connections
1) Dismount the rear cover by loosening four M4x8 fixing screws.

2) Separate the clamping plate from the cable clamp by loosening two M4x10 fixing
screws. Then secure the multicore cable and power cable so their cable shield is com-
pletely grounded through the clamp.

3) Fix cables of optional equipment by the cable clamp, by loosening two M6x35 hex head
bolts.

4) Dress the end of the multicore cable through the cutout in the rear panel. Then connect:

e coaxial cable plug P441 to jack J441 on the INT Board

« multicore cable connector DP1 to jack DJ1 on the INT Board

¢ 6P connector P41 to J41

e Brown wire (crimp-on lug FV1.25-M3) to DTB2 #4 on the INT Board.

S) Ground the inner shield of the multicore cable to the chassis through a screw on the
chassis.

6) Connect the power cable to terminal board DTBI,; positive core to #1 and negative
core to #2. Ground the shield of the power cable to the chassis through a screw on the
chassis.

7) When incorporating built-in gyro converter {(GC-7), connect the gyro signal to DTB3. If
the bearing signal is supplied via external gyro converter (AD converter AD-100 etc.),
connect the signal to J446. Use the 4P NH plug (P446) already attached to J446.

‘When the speed log signal is available, connect it to J448. NH connector assembly 03-
1499 (3P) for connection to J448 is contained in the installation materials.

8) Connect the ground wire (IV-8sq or equivalent) to the ground terminal.

_ INT Board
INT-9028

' - ROUND TERMINAL
/ G

DTB 3
(Gyro)

Ja46 _‘,_—-———" CABLE CLAMP

Ja4s
(Log)

Ja41 ¥ Phote No.2933M

DJ1 _ Ja1 DTB 1
DTB 2

Fig. 2-4 Display Unit, rear view, cover removed
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2.3 CONNECTIONS TO SCANNER UNIT

The signal cable (RW-6895) and the power cable for de-icer (if provided) are connected to
the scanner unit.

Signal Cable RW-6895

1) Cut the cable to a suitable length, extending the length actually required by 600mm.
Strip off about 600mm of the anti-corrosive vinyl sheath, and 590 mm of the armor and
the inner vinyl sheath being careful not to nick the braided shield. ~

APPROX. 600mm

é) 7 (E— h _ INNER SHIELD

/ ‘ Z+4—— QUTER SHIELD
ANTI-CORROSIVE ARMOR | APPROX. 590mm

VINYL SHEATH

Fig.2-5 Fabricating the Signal Cable RW-6895

2) Untwine the outer braided shield with a screwdriver, etc. to expose the cores.

3) Similar to step 2, expose the cores under the inner shield. Appropriately mark the cores
for future identification.

4) Slide the clamping gland, washers and rubber packing onto the cable. (Use lower side
gland.)

After securing,

RUBBER PACKING KARMOR
seal with putty.

CLAMPING GLAND 7
WASHER

WASHER GLAND BODY
Fig.2-6

5) Ground the armor through the two washers as shown in Fig.2-6. Trim the shields consid-
ering their location on the earth terminal inside the scanner unit, fit a crimp-on lug (yel-
low, FV5.5-4 ¢4) to inner/outer shields, then connect to the ground terminat in the
scanner unit.
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6) Determine the length of each core considering its location on RTB801 (see the inter-
connection diagram on page S-1). Remove approx. 6mm of the vinyl insulation from the
end of each core and fix the crimp-on lug (red, FV1.25-M3) to each core.

7) Remove the outer sheath of the coaxial cable(2C-2V) by 75mm and expose the inner
core from the outer conductor (braided shield). Remove approx. 25mm of insulator
from the end of inner core and fold back conductor as illustrated below. Cut the shield
leaving approx. 45mm. Fit crimp-on lugs to the conductor and shield. '

Coaxial Cable | 75mm i
- KRR
202V PARAXXXX
l >0m l Fold back the conductor
':“..__'“ as illustrated below.
M~ ‘"""’a'maxozo:c:mom
Sy ~v Cut here. inner Core
Conductor
m—— red (¢3) :
F @ FVD1.25-3
-o‘.‘__. 2
L0 red (43) S =
(FV1.25-3) —
6mm

Fig.2-7 Processing the Core of the Coaxial Cable

8) Slip the cable gland over cable and tighten the cable gland mut. Seal the cable gland nut
with putty to preserve watertight integrity.

9) Connect the conductors to terminal RTB801 according to the interconnection diagram.

De-icer Cable DPYCY-3.5 (Option)

1) Remove the vinyle sheath by 600mm and cut off the armor by 590mm.

2) Slide the clamping gland, washers and rubber packing onto the cable in the same man-
ner as signal cable RW-6895. Then tighten the cable gland nut and seal with the putty.
(Use upper side gland.)

————— When the de-icer is installed

1) Before beginning any work on the scafiner unit, turn off the breaker for the de-icer line
to remove the power (100VAC, 1g) to the de-icer. (Turning off the power to the display
unit has no effect.)

2) The neck of the scanner unit becomes VERY HOT when the de-icer is working. (The
de-icer turns on when ambient temperature is below 0°C.)
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2.4 RECTIFIER UNIT INSTALLATION AND CONNECTION (OPTION)

For the operation from 100/110/115/220/230 VAC ship’s mains, a rectifier unit is required.
‘The unit can be mounted in any dry, well-ventilated place. The mounting dimensions are

shown in the outline drawing.

] .
For 220VAC Mains

For 220/230VAC, two primary
windings are connected in

series.

For 100VAC Mains
lFor 100/110/115 VAL, two}

primary windings are
connected in parallel.

output

f;’i%:lj DC Output

U

AC Mains

Fig.2-8 Connections to the Rectifier Unit
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CHAPTER 3
POST INSTALLATION ADJUSTMENT

3.1 OPERATION CHECK

After completion of all wirings and interconnections, check that there is no wrong nor locse
connection on the terminal boards. Check that the connectors and circuit boards are firmly
connected to corresponding jacks and plugs. Then, perform the following operation check.

Step | Action
1 |[Set controls as follows:

SCANNER switch*: ON

BRILL, GAIN: fully CCW
A/CSEA, A/C RAIN: fully CCW
TUNE switch*: MAN(ual)
TUNE potentiometer*: center
Other controls: properly adjusted
* In panel 3.

2 |a) Turn on the POWER switch.
b) Measure input voltage is within rating.

Measuring point - Rating

Display Unit DTB1 #1(+) and #2(-) 20.4V t0 31.2VDC

3 |a) Adjust screen brilliance with the BRILL control.

b) After the radar has warmed-up (about 3 minutes) the indication ST-BY appears
on the display.

4 |a)Confirm that there are no obstacles or persons near the scanner; then, press the
[ST BY/TX] key. NOTE: The scanner starts rotating.

b) Confirm that the scanner rotates 20-25 times/minute.

5 |a) Press the [ST BY/TX] key to return to stand-by condition and wait 15 minutes to
allow magnetron oscillation to stabilize,

b) While waiting for the magnetron to stabilize, measure magnetron heater
voltage. (See "Magnetron heater voltage adjustment” on page 3-4.)

Press the [ST BY/TX] key about 10 times, stopping in transmit condition.

Turn the GAIN control clockwise slowly. Echoes appear on the display.

Transmit the radar on the 48 nm range.

Adjust the TUNE potentiometer so that a long range echo is discerned with
maximum definition.

NOTE: If maximum definition cannot be obtained with the potentiometer set at its
mid travel see "Tuning adjustment" on page 3-9.

10 |a) Set the TUNE switch to the AUTO(matic) side.

b) Confirm that the radar is properly tuned in 7 to 8 seconds. If not, tuning preset
is necessary. See "Tuning adjustment” on page 3-9.

11 | Operate all keys and controls one by cne. Confirm that each operates properly.

OO0 |~ | O
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3.2 ADJUSTMENT PROCEDURE

The following adjustment should be made in order.

1) Magnetron heater voltage adjustment (R811/R812 in scanner unit)

2) Transmission timing adjustment (VR1 on SPU board)

3) Heading mark alignment {(adjustment by menu)

4) Tuning adjustment (VR6 on Mother board)

5) MBS (Main Bang Suppression) adjustment (VR1/VR2 on Mother board)
6) Video STC ... Antenna height input (adjustment by menu)

7) Initial setting input (adjustment by menu)

Adjustment by menu

Several function can be tuned or adjusted through the menu. These include:

e Heading mark alignment
¢ Tuning preset

¢ Antenna height input

o Initial setting input

Adjustment of magnetron heater voltage requires transmitting the radar with antenna
rotation suspended, in case of 30kW scanner unit. This also can be done through the menu.

The menus for installation purposes can be unlocked by turning on DIP switch S1 #4 on SPU
board. After entering settings lock them by turning off the DIP switch. THIS IS IMPORT-
ANT TO PREVENT ACCIDENTAL ALTERATION OF SETTINGS. (After the settings are

locked these menus cannot be displayed without turning on the DIP switch.)

3-2
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Panel 3

VR1 — Trigger timing
{(accessible from top of display unit)

DIP Switch S1 {behind VR1)
#1 — OFF (for FR-1410DS)
ON (for FR-1430DS)
#2 --- OFF {without cursor gyro)
ON (cursor gyro spec.)
#3 --- OFF (for FR-1430DS)
ON (for FR-1410DS)
#4 --- EEPROM write protect
(initial setting protect)
OFF (locked)
ON (unlocked)

N Photo MNo, 2524

— VRt --MBST
(main bang suppression time)

VR2 —- MBS L
(main bang suppression level)

VR6 - Coarse Tuning

GYRO PROCESSOR
Board (optional)
- Refer to page A-9.

VR1 - Trigger Timing

N Photo No.2930

Fig.3-2 Location of Potentiometer
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PRI

3.3 MAGNETRON HEATER VOLTAGE ADJUSTMENT

The magnetron heater voltage has been adjusted at the factory using the standard scanner
cable length (15 m). Even if the standard length is used confirm voltage by the following
procedure.

Step | Action

1* | Do the following to "transmit" the radar with antenna rotation suspended:
(for FR-1430DS only)

a) Turn the radar off.

b) Turn on the #4 switch of DIP switch S1 on the SPU Board.

¢) Turn the radar on. |
d) Press the [MENU] key (panel 1) to display the FUNCTIONS menu.
e) Press the [0] key to display the SYSTEM SETTING menu.

f) Press the [8] key to select INTTIAL SETTING 1.

g) Press the [9] key.

h) Press the [9] key again to select TX.

i} Press the [ENTER] key.

Set the radar to stand-by.

Turn off the SCANNER switch.

Set the range to 0.25 nm.

‘Turn the BRILL control fully counterclockwise (minimum brilliance).

Connect the multimeter, set to the 10 VDC range, between T801 #4 ( +, green
lead) and #6 (-, yellow lead) in the Scanner Unit.

7 | Adjust the position of the sliding contact of R812 to obtain a multimeter reading
as follows.

7.3 t0 7.9V .... FR-1410DS (10kW)

6.0t0 6.6V .... FR-1430DS (30kW)

8* | Remove the TX-HYV fuse (F1, 0.5 A) on the rear panel of Display Unit.
9* |Transmit the radar on the 48 nm range.

10* | Adjust the position of the sliding contact of R811 to obtain the multimeter
reading between 5.1 and 5.5V.

11* | Reinsert TX-HV fuse.

12* | AtINITIAL SETTING 1 menu, press the [9] key to select ST-BY.
13* | Press the [ENTER] key. ’

14 | Turn off the power.

15* | Turn off the #4 switch of DIP switch S1 on the SPU Board.

S|l

*: Required for FR-1430DS (30kW) only.
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Pulse Transformer T801
check of magnetron
heater voltage
#4 (+, green lead wire)
#6 (-, yellow lead wire)

N Photo No,2079 \

R812 --- Heater Voltage Adjustment

Fig.3-3 10kW Scanner Unit (for FR-1410DS)

SV S

Pulse Transformer T801
check of magnetron
heater voltage
#4 (+, green lead wire)
#6 (-, yellow lead wire)

N Pholo No,2228

R811 — Heater Voltage Adj. (long pulse)

R812 - Heater Voltage Adj. (short pulse)

Fig.3-4 30kW Scanner Unit (for FR-1430DS)
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3.4 TRANSMISSION TIMING ADJUSTMENT

Transmission timing differs with respect to the length of the multicore cable between display
and the scanner units. Even if the standard cable of 15m in length is used, the adjustment
must be performed. The following problems may occur if the adjustment is not made.

*  Straight wharf or breakwater appears bent inward or outward at the center of the

screen on 0.25 nm range.
* Range error is found on short range.
* Dark area appears at the center of the screen.

The adjustment is made with VR1 (TIMING) on the SPU board while observing the radar
screen.

Tyt ot poPrtins o 0 o e

a. PROPER SETTING . b. Straight target c. Straight target
Straight target is pulled inward. ~is pushed outward.

appears as a
straight Tine
on the screen.

Fig. 3-5 Transmission Timing
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3.5 HEADING MARK ALIGNMENT

Target Correct position (/

of targat

A

Displayed
position

Picture shifts clockwise
{Plus error)

Scanner unit mounting error
Port sids
{Advanced heading switch timing)

a

-

Targst Displayed
position

A

Carrect position
of targer

Picture shifts counter-clockwise
(Minus error)

Scanner unit mounting error
starboard side
(Delayed heading switch timing)

‘The scanner unit mounting error (heading switch timing error) can be compensated in the
display unit for all directions (£180°).

The heading alignment is made with the initial setting menu. The initial setting menu is
usually not displayed on the screen to avoid accidental alteration of settings. To display
the initial setting menu, turn on the dip switch S1 #4 on SPU board 03P9018 to unlock
the initial setting menu.

After completing the adjustment with the initial setting menu, do not forget to return
the dip switch S1 #4 to "OFF" side.
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Press [MENU] key.

Press [0] key. —  Press [8] key.

(Initial Setting Menu)

(Functions Menu)

[FUNCTIONS]

1 EGHO GFF/1./2
STRETGH .

2 1DX LINE OFF/ON

3 TRAIL 305/1M/3M/
TIME 6M/30M/CONT

4 PULSE WD 1,2

5§ ECHO AVG OFF/1/2/3

8 INT REJ OFF/0N

7 PANEL OFF/DIM/M/
BRIL ~  BRT

8 CHAR DIM/MLIAMZ/
BRIL DRT

9 TRAIL ERASE

0 [SYSTEM SETTING)

(System Setting Menu)

[SYSTEM SETTING)
I [FUNCTIONS]

2 RADAR FUNCTIONS
3 VIDEQ PLOTTER

4 AUTO PLOTTER

6 FUNCTION KEY1

6 FUNCTION KEYZ2
7

8

9

[

INITIAL SETTING
TEST

[

C W B N ;M AW N

[INITIAL SETTING
[SYSTEM SETTING]
HD ALIGN
ANT HGT
{PULSE WD
[{PULSE WD 2]
ON TIME 000000. 0
000000. O
G OFF/ON
® st-svsTx
L SETTING

1]

2)

Press [2] key. (Heading Alignment Mode)

Pfess [ENTER] key. (Heading error compensated radar picture)

HD ALIGN BRG 000.0°

- ///””’f—_ﬂ—___—‘
a
I

Move the EBL to the correct heading position. (Any
of EBL 1 or EBL2 can be used.) This EBL position
becomes the new heading position, that is, the pic-

ture shifts counter-clockwise by a°.

/

This value shows the present compensation value of
/ heading timing. If this value coincides with actual
- heading switch timing (bearing relative to ship’s

heading), the picture will be correctly displayed on
the screen. For example, if the heading switch timing
is advanced by 5° (heading switch actuates at 355°
relative to the ship’s heading), set this value to 355°.

EBL reading displayed here is unconcerned for heading mark alignment .

2

[INITIAL SETTING 1)
[SYSTEM SETTINKG]

D ALIGH
ANT NGT
[PULSE wD 1}

(PULSE WD 2]

ON TIME 000000, ©
TX TIME ©00000D.90
OFF/ON
ST=BY/TX
L SETTING 2]

oY

[
o

L I T T T S NI P

—AtEm
>R

CHO A
/0 GY
CANNE
TOPPE
INITT

Press [MENU] key to return to normal operation mode.
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Pressing the [ENTER] key again erases the pop-up
menu 3 seconds for ease of radar picture observa-
tion. This facility can be repeatedly used.

If the heading error remains due to insufficient com-
pensation, return to heading align mode again by
pressing the [2] key and repeat the adjustment until
the error is completely corrected.




3.6 TUNING ADJUSTMENT

If the radar is not automatically tuned with the TUNE switch set to AUTO, the following
tuning preset is required.

Step | Action
1 | Open panel 3 and turn the TUNE switch to MAN,
2 | Transmit the radar on the 48 nm range.
3 | Set controls and switches as follows:

GAIN & BRILL: properly adjusted
A/C SEA, A/C RAIN: fully counterclockwise
TUNE potentiometer: center position

Adjust VR6 (TUNE) on the MOTHER Board to display longest tuning bar.
Set the TUNE switch to AUTO.
Wait until the radar is tuned (7 to 8 seconds).

Select the TUNE ADJ menu and press the [ENTER] key. With this action, the
automatic tuning preset is completed.

8 | Confirm that about five tuning bars light. If less than five light, turn the TUNE
switch to MAN and repeat the steps 4 thru 7.

9 | Press the [MENU] key.

~llov|jon | &~

3.7 MBS (MAIN BANG SUPPRESSION) ADJUSTMENT

MBS has been adjusted at the factory. Confirm that the main bang is suppressed, after
adjusting transmission timing.

Step | Action
1 | Transmit the radar on long range and wait 10 minutes.
Adjust the GAIN control so a slight amount of noise is visible on the screen.

Set the range to 0.25 nm.

Adjust the A/C SEA control to suppress sea clutter.

Turn VR1 (MBS Timing) and VR2 (MBS Level} on the MOTHER Board fully

‘ clockwise.

6 |Turn VR1onthe MOTHER Board counterclockwise, slowly until the main bang
disappears.

7 | Turn VR2 on the MOTHER Board counterclockwise slowly until the main bang
is faintly visible.

8 |Turn the VR1 again counterclockwise slowly until the main bang just disappears.

nibhlwir

NOTE: Too high a setting of MBS will cause the target echo in close ranges to disappear.

3-9
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3.8 VIDEO LEVEL AND VIDEO STC ... ANTENNA HEIGHT INPUT

The STC curve change with the antenna height above the waterline. Enter the vessel’s
antenna height above the waterline through the menu.

Step | Action

1 | Confirm that DIP switch S1 #4 on the SPU Board is on.
Press the [MENU] key to display the FUNCTIONS menu.
Press the [0] key to select SYSTEM SETTING.
Press the [8] key to select INITIAL SETTING.
Press the [3] key to select ANT HGT.

Select antenna height by pressing the [3] key.
6M: 6 m or less

10M: 6—10m

20M:10—20m

MORE: 20 m or more

7 | Press the [ENTER] key.
8 | Press the [MENU] key.
9 | Readjust the A/C SEA control and confirm that sea clutter is reduced properly.

| ]W|N

NOTE: Do not adjust rotary coded switches S1, 52 and S3 on the VIDEO AMP Board. (Factory
Settings are all "0".)

VIDEO AMPLIFIER LEVEL

When the signal cable is very long, the video amplifier input level descreases, shrinking target
echoes. To prevent this, confirm (and adjust if necessary) video amplifier input level.

1. Transmit the radar on the 12 mile range.

2. Measure video amplifier input level on the VIDEO AMP Board (VDA-9(96) in the dis-
play unit as directed in the table which bellows.

Check point Rating Measuring Conditions

TP3 (take trigger at TP10) |[4Vpp £0.1V ACRAIN: fully cew
A/C AUTO: OFF

3.9 INITIAL SETTING MENU

Besides the Heading Mark Alignment and Antenna Height input, various settings can be
entered through the initial setting menus. To display the initial setting menu, turn on the DIP
switch S1 #4 on SPU board 03P9018 to unlock the initial setting menus. After entering
settings, lock them by turning off the DIP switch S1 #4. This is important to prevent
accidental alteration of settings. '

NOTE: The initial setting data is registered in EEPROM (U11) on SPU board. When replacing

the SPU board with new one, interchange the EEPROM with that used formerly so that
the re-entering of the initial setting can be omitted.

3-10
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Below are the INITIAL SETTING 1, 2 and 3 screens.

Initial Setting 1 Screen'

1
2
3
4
5]
6
7
8
S
0

[INITIAL SETTING 1]
[SYSTEM SETTING]

HD ALIGN

ANT HGT

BM/10M,/20M

MDRE
[PULSE WD/I? '
[PULSE WD 2]

ON TIME 000000. O

TX TIME 000G000. O
ECHO AVG OFF/ON
W/ 0 GYRO

SCANNER ST-BY./TX
STOPPED

[INITIAL SETTING 2]

—Returns to [SYSTEM SETTING] screen.
—~Heading Alignment.

~Antenna Hight.

—To PULSE WD 1 screen.

—To PULSE WD 2 screen.

—No. of hours radar turned on

— No.
—Echo averaging without gyro

of hours radar transmitted

—Enable transmission with scanner

rotation suspunded

Initial Setting 2 Screen l

©C O 00 N1 O 0 bW -

[INITIAL SETTING 2]

[INITIAL SETTING 1]
KEY BEEP OFF,/ON
LOG PLS O0O0O0OPLS
VID SIG ANLG/DGTL
ALM LVL 4/5/6/17
INT REJ 1/2/3
DISPLAY MAIN//SUB
TUNE ADJ

DEFAULT SETTINGS
[INITIAL SETTING 3]

~Returns to [INITIAL SETTING 1]
-ﬁggeﬁgéponse Tone

—Log Pulse

—Video Signal

—Guard Alarm Signal Level
—Interference Rejection
—Display Selection

—Tuning Adjustment

—Restores Default Settings

Initial Setting 3 Screen 1

o ) N A R N

[INITIAL SETTING 3]

[INITIAL SETTING 2]

IL W/ OFF/ON
NG

DEGS/8PTS
ISP

OFF/ON

nm Cmmxo

—For echo trailing
—For gryo-linked bearing scale

—For short range echo enhancement

3-11
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procedure

Here is the basic procedure for entering initial?etting. All keys mentioned in the procedure
are in panel 1.

Step | Action Resulting Display
1 Press the [MENU] key. ’ FUNCTIONS menu appears.
2 Press the [0] key to select SYSTEM SETTING. SYSTEM SETTING menu appears.
3 Press the [8] key to select INITIAL SETTING. INITIAL SETTING 1 menu appears.
4 Press numeral key corresponding to initial setting you The menu item number appears in
want to set. reverse video.

5 Press the same numeral key pressed in step 4 to select
setting.

6 Press the [ENTER] key.

7 Repeat steps 4, 5 and 6 to enter other settings.

8 Press the [0] key to select INITIAL SETTING 2 menu. | The INITIAL SETTING 2 menu ap-
pears.

9 Do steps 4 and 5 above to select setting.

10 | Press the [ENTER] key.

11 | Repeat steps 4, 5 and 6 to enter other settings.
12 | Press the [MENU] key. Control is returned to the radar display.

13 | AFTER ENTERING ALL INITIAL SETTINGS,
LOCK ALL SETTINGS BY TURNING OFF DIP
SWITCH S1#4.

PULSE WD (Transmission Pulsewidth)

Two sets of pulsewidths for the range between 0.75nm and 24nm can be registered. Reselect
" the pulsewidth for respective ranges, if necessary, on PULSE WD 1 and PULSE WD 2
menus.

ON TIME/TX TIME

The numbers of hours radar has been turned on and radar has been transmitted are displayed
on ST-BY screen. These data are useful for maintenance such as magnetron replacement.
The TX TIME may be reset to zero when replacing the magnetron.

ECHO AYG W/O GYRO

The true echo average is ineffective without gyro signal. If echo averaging without gyro
(relative echo average) is required, the echo average can be turned on compulsorily through
this menu. '

KEY BEEP (Key Response Tone)

Turns key beep response tone on or off.

LOG PLS (Log Pulse)

Selects number of log pulse of connected speed log.

3-12
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VID SIG (Video Signal)

Selects video signal: analog or digital. Set to digital to adjust quantized video for optional
Auto Plotter ARP-21. Return to the analog setting after adjusting.

ALM LVL (Guard Alarm Signal Level)

Selects signal level of radar targets which will trigger guard alarm. The "7" setting will give
the alarm to the strongest echo.

INT RE]J (Interference Rejection)
Selects radar interference rejection level. Level 1 is the weakest.
DISPLAY (Display Selection)
Use display unit as main or slave. For slave display, the following signal input is required.
Heading Signal ... to DJ1 #21
Bearing Signal .... to DJ1 #22
Trigger Signal ..... to DJ1 #28
Video Signal ...... to J441 (pin jack)

DEFAULT SETTINGS

To restore default settings, select this menu and press the [ENTER] key. Then turn off and
on the power. Refer to next page for default settings.

TRAIL W/ HLDG RNG (Restart of trailing when the range is changed)
Selects suspending or restarting of trailing when the range is changed while echo trail is on.

CURSOR GYRO DISP (Gyro-linked Bearing Scale)

Selects 30 degree step digital display or 8 principal points displaly (N, NE, E ...) on the
gyro-linked bearing scale.

ES ON SHRT RNG (Enlargement of Short Range Echo)

When this menu is set to ON, short range echoes within 1/6 of radius are enhanced on 3, 6
and 12 nm range settings.

3-13
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FR — 1410DS/1430DS MENU LIST (Reverse video shows default setting) 1/3

[FUNCTIONS]
1 ECHO STRETCH @9%.1,72
2 IDX LINE OF e
3 TRAIL TIME  OFF/30S/1M,/B¥.~
6M,/15M,/30M,~CONT
4 PULSE WD n2
5 ECHO AVG Oy3 12,73
6 INT REJ OFF, ol
7 PANEL BRIL  OFF,/DIMWMl/BRT
8 CHAR BRIL DIM,/M1./WB/BRT

9 TRAIL ERASE
0 [SYSTEM SETTING]

[SYSTEM SETTING]
1 [FUNCTIONS]
2 RADAR FUNCTIONS
3 VIDEO PLOTTER
4 AUTO PLOTTER
5 FUNCTION KEY1
6 FUNCTION KEY2
7
8 INITIAL SETTING
9 TEST
0

[RADAR FUNCTIONS 1]
1 [SYSTEM SETTING]

2 IDX LINE WRYHE MAN
INTVL 00.50NM

3 EBLI K38,/ TRUE

4 EBL2 [98,TRUE

5 VRM1 N km

6 VRM2 MYl km

7 TRAIL 1WA TRUE!

8 SHIP SPD LOGYEYINN

00.0KTS
9 HM BRIL DIM./TStH

0 [RADAR FUNCTIONS 2]

[RADAR FUNCTIONS 2}
1 [RADAR FUNCTIONS 1]

2 ECHO W{eNe,COLOR
3 TRAIL SO\ ULT]
GRADATION

4 RNG UNIT N km

5 STERN MK NeYES

6 ALARM & OUT

7 + CURSOR OFF /BN

8 + CURSOR K38, TRUE

9 2ND ECHO OFFigeIN

0 NOISE REJ OFFIgON

[FUNCTION KEY1]

1 [SYSTEM SETTING] ,
OFF/1,72,/8

2 INT REJ

3 ECHO STRETCH 0@31,2

4 ECHO AVG OFF/1,/2,/8

5 A/C AUTO OFFE4ON

6 [FUNC 1 PULSE WD]

7 DSP CHAR F1/F2,/RIV/BY/
SHP [8388/SR LR

8 NOISE REJ OF FgoON

9
0

[FUNC 1 PULSE WD]
1 [FUNCTION KEY1]

2 0.75~1.5 NM S/l
1.5~3  km

33 NM M1, /¥
6 km

4 6~24 NM M2/18

12~48

S WO O
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FR — 1410DS/1430DS MENU LIST (Reverse video shows default setting) 2/3

[FUNCTION KEY2]
1 [SYSTEM SETTING]
2 INT REJ
3 ECHO STRETCH OFF, M2

OFF/1/2/%

4 ECHO AVG OFF./1,/72/8

5 A/C AUTO OFF /Y

6 [FUNC 2 PULSE WD]

7 DSP CHAR F1/F2/RIV,/BY,”
SHP,/BRD,/S%/LR

8 NOISE REJ OFF /O

9

0

[FUNC 2 PULSE WD]
1 [FUNCTION KEY2]

2 0.75~15 NM S/l
1.5~3 km

33 NM M1 /¥
6 km

4 6~24 NM M2,/8
12~48 km

5

6

7

8

9

0

1 [SYSTEM SETTING]

0 [INITIAL SETTING 2}

[INITIAL SETTING 1]

2 HD ALIGN
3 ANT HGT 6m /HOW,20m,”
MORE
4 [PULSE WD 1]
5 [PULSE WD 2]
6 ON TIME 000000.0
7 TX TIME 000000.0
8 ECHO AVG @53 ON
W, 0 GYRO
9 SCANNER ST-BY D
STOPPED

(PULSE WD 1]

‘1" [INITIAL SETTING 1]

2 0.75~1.5 NM 8 /M1
1.5~3  km

33 NM M2
6 km

4 6~24 NM ML
12~48  km

5

6

7

g

9

0

[PULSE WD 2]
1 [INITIAL SETTING 1]

2 0.75~1.5 NM S/
1.5~3 km

33 NM  M1/N#
6 km

4 6~24 NM M2/
12~48 km

5

6

7

8

9

0

3-15
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FR — 1410DS5/1430DS MENU LIST (Reverse video shows default setting) 3/3

[INITIAL SETTING 2]
1 [INITIAL SETTING 1]

2 KEY BEEP OFF /O

3 LOG PLS 0200 PLS

4 VID SIG ENN¥e/ DGTL
5 ALM LVL 4,/8/6,/7

6 INT REJ 1/2/8

7 DISPLAY WINWY,“SUB
8 TUNE ADJ

9 DEFAULT SETTINGS
0 [INITIAL SETTING 3]

[INITIAL SETTING 3]
1 [INITIAL SETTING 2]

2 TRALL W/ OFFIgOIN
HLDG RNG

3 CURSOR eS, 8PTS
GYRO DSP

4 ES ON OFFPgon
SHRT RNG

5

6

7

8

9

0

* with built — in Video Plotter RP — 21

+ with built — in Auto Plotter ARP — 21

[VIDEO PLOTTER]

1 [SYSTEM SETTING]

2 GRIDS DIM M1,/ %8
BRIL BRT

3 TRACK DIM, M1,/ T8
BRIL BRT

4 CHART DIM,/M1, W&
BRIL BRT

5 MARK DIM /M1, B
BRIL BRT

6 CHAR DIM,/M1 /W&
BRIL BRT -

7

8

9

0

[AUTO PLOTTER]
1 [SYSTEM SETTING]

2 INTERVAL 15S,730S,/1M
/2M/ B 6M,710M.,/12M

3 HISTORY 0810
POINTS

4 DISPLAY DIM, /M1 /W&
BRIL BRT

5

6

7

8

9

0
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3.10 SETTING FOR CURSOR GYRO MODE
When adding the cursor gyro, turn the DIP switch S1 #2 on SPU board to "ON" side.

3.11 SELF TEST

This radar has self test facilities to check it for proper operation. The self test checks:

ROM 1 (US8) on the SPU Board
ROM 2 (US59) on the SPU Board
RAM 1 (U76) on the SPU Board
RAM 2 (U77) on the SPU Board
Keys

Displays DIP switch (S1) settings

e & 6 & 0 0

The table below shows how to conduct the self test.

Step | Action Resulting Display
1 |Turn on DIP switch S1 #4.
2 | Turn on the POWER switch.
3 | Press the [MENU] key. ‘The FUNCTIONS menu appears.
4 | Press the [0] key to select SYSTEM | The SYSTEM SETTING menu appears.
SETTING. :
5 | Press the [9] key to select TEST. The TEST display appears. (See figure on

the next page.)

6 | Press each key one by one, pressing | The key’s corresponding location on the

the [MENU] key last. display lights if the key is functioning
properly.
7 | Press the [MENU] key to quit the The radar display appears.
test.
3-17
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DIP éwitch s1+—DIPSW

1:0OFF

2 : OFF

3:0N

4 : ON

\
[MENU] Key -
L . Keys for use
with optional
Video Plotter and
Auto Plotter
Py
ROM1 03590321xx. OK RAM1 OK
ROMZ 03590331xx OK RAM?Z OK
Self Test Dispaly
DIP Switch Settings
TP Switch S1
Models #1 #2 #3 #4
FR-1410DS OFF OFF/ON ON OFF/ON
FR-1430DS ON OFF/ON OFF OFF/ON
"ON" for Cur_sor Usually set to "OFF",
"ON" for Initial Setting and

Gyro Specification.
Self Test Display.

3-18
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APPENDIX A
SETTING OF GYRO CONVERTER GC-7

The GC-7 Gyro Converter, built in the display unit of the FR-1400 series radars, converts
the analog gyrocompass reading into digital coded bearing data for display on the radar
display.

‘This chapter explains how to set up the GC-7 according to the make and specifications of the
gyrocompass connected.

A-1
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Connection of External Power Supply

An external power supply is required when a DC step-by-step gyrocompass is used since it
cannot supply 5 Wor 20 V.

Jumper wire

If an external power supply is used remove jumper wire JP1.

Connections

Connect cables as shown below.

GYRO SWITCH pcb GYRO PROCESSOR pcb

CG-4137  [A]84P1106
‘ ‘ 35
EXTERNAL POWER SUPPLY T olo > 1> R2
20 TO 135VAC o'o S~ 2> R1/COM

20 TO 100VDC
(No polarity)

J4
— S1
J/ — O 52 = 1> 81
GYROCOMPASS I -0, » > 2> 82
O O = 3> 83
| >4> T
>5> F.G.

Figure A-1 Connection of External Power Supply

A-2
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Compatible Gyrocompasses

The GC-7 is compatible with most gyrocompasses by means of its DIP switches and jumper
wires. Below are the specifications of the gyrocompass it can accommodate.

AC synchro

Frequency: 50/60 Hz, 400 Hz, 500 Hz
Rotor Voltage: VAC

Stator Voltage : VAC

Gear Ratio: 360x, 180x, 90x, 36x

DC synchro

Rotor Voitage: VDC

Stator Voltage: VDC

Gear Ratio: 360x, 180x, 90x, 36x

DC step-by-step

Supply Voltage: VDC
Gear Ratio: 360x, 180x, 90x, 36x

Full-Half-wave pulsating current

Frequency: 50/60 Hz, 400 Hz, 500 Hz
Supply Voltage: vDC
Gear Ratio: 360x, 180x, 90x, 36x

Fuil-wave pulsating current Half-wave pulsating current

LA T
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Setting the DIP Switches and Jumper Wires

DIP switch and jumper wire factory settings

In the factory settings all DIP switches are OFF and jumper wire #1 is connected, provided
that JP1 is set to #1, #2, #3. In this setting the following gyrocompass can be directly

connected without further modification.

Gyrocompass: AC synchro

Frequency: 50/60 Hz

Rotor voltage: 60 to 135 VAC
Stator voltage: 60 to 135 VAC

Gear ratio: 360x

Supply voltage: 30 to 135 VAC

Setting procedure

1. Setting of gyrocompass type

Gyrocompass SW1-4 SW1-5 SW1-6 JP1
AC Synchro OFF OFF OFF | #1, #2, #3
DC Synchro OFF OFF OFF #2, #3, #4
DC step-by-step ON OFF OFF #4, #5, #6
Fullwave pulsating current OFF ON OFF #4, #5, #6
Halfwave pulsating current ON ON OFF #4, #5, #6

2. Setting of frequency
Frequency SW1-7 SW1-8 | Remarks

50/60 Hz OFF OFF | ACsynchro, pulsating current
400 Hz ON OFF | ACsynchro, pulsating current
500 Hz OFF ON AC synchro, pulsating current
DC ON ON DC synchro, DC step

3. Setting of rotor voltage (measured between R1 and R2)

This step is for the AC synchro gyrocompass. For DC synchro see step 6.

Rotor Voltage SW2-1 JP3
20t045 VAC ON #2
30to 70 VAC OFF #2
40to 90 VAC ON #1
60to 135 VAC OFF #1

(continued on next page)

A-d
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4. Setting of stator voltage (measured between S$1 and S2)

Stator Voltage SW2-2 Sw2-3 JP2

20t045 VACor 20to 60 VDC ON OFF #2
30to 70 VAC or 40 to 100 VDC OFF OFF #2
40t0 90 VAC ON OFF #1
60 to 135 VAC OFF OFF #1

5. Setting of gear ratio

Gear Ratio SW1-1 SW1-2 SW1-3
x360 OFF OFF OFF
x180 ON OFF OFF
x90 OFF ON OFF
x36 ON ON OFF

6. Setting of power supply voltage

Voltage JP4 JPS
20t045 VACor 20to 60 VDC #2 #2
30to0 135 VAC or 40 to 100 VDC #1 #1

7. Setting of data transmitting interval of NMEAOG183

Set according to specifications of navigation aid connected.

Transmitting Interval SW2-4

2 second ON
1 second OFF

8. Setting of data transmitting interval of AD-108

Select data transmitting interval for each port by changing the proper jumper wire on JP6 or
JP7.

NOTE: Use the interval 25ms for radar only.

A-S
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Setting DIP switches and jumper wires by make and model of

gyrocompass
The table below shows how to set the GC-7 for connection with various makes and models
of gyrocompasses.
HANUF RCTURER HOEL SFECIFICATIONS SHi-1 SHI-2 SHi-3 SWl-4 SHI-5 SHi-6 HI-? WHI-8 H2-] S22 S-3 JP) JP2JP3 JPd UPS
FURLND GY-700 {C STEP-BY-SIEP 13 OFF OFF N OFF OFF (N [H] - OFF OFF N415.06 N2 - il 1
100V 180x
S WIRES OPFEN COL-
LECTOR COUPLING
MBHTZ STANDARD 2/3 AC SYICHRO OFF  OFF OFF OFfF QFF OFF OFF OFF  OFF 7] OFF  AL.K203 12 X2 11 1}
507606
ROT(R :50/608
STATOR: 22
360%
STADARD 4/6 AC SYNCHO OFF  OFF OFF  OFF OFF OFF OFF OFF OFF OFF OFF 1. M2%3 12 1 x i
50/60H2
ROTER 150760
STATOR: SOV
360%
YOHOKAHA MAVIEC | C-1/1A0/2/3 A SYNIRO OFF OFF OFF OFF OFF  OFF OFF  OFF  OFF o OFF M1.0213 %2 12 I U
{PLATH TYFE] A-55 B-55 50/60H
ROTCR - 50/60%
STATOR: 22V
3650x
CHZ-100/200 AC SYWOHRO OFF OFF OFF  OFF OFF  OFF QOFF OFF  OFF OFF  OFF X1.M203 1 1 Mmool
Cc-Jr. D-12/173 | S0/60iz
195-2/3 ROTCR : fOOV
STATCR: 0V
30
PLATH HAYGAT T1/111 AC SYHOHRO OfFF OFF OFF  DFf OFF  OFF OFF  OFF  OFF OFF OFF X1.K203 B2 12 1t N
80/60Hz
ROTCR :50/6QV
STATOR: 68V
350x
TKIMEC £5-1/2711 AC SWOHRO ™ 6 2] OFF OFF  OFF OFF OFF OFF  OFF OFF  OFF ‘II.I2J3 L DU B § R 3
{SPERRY TYPE] GLT-101/102/103/ | 50760tz
06K/ 107 ROICR : 1007110V
STATOR: 90OV
3x
ES-11A AC SYNOHRO OFF 0 - OFF  DFF OFF  OFF OFF OFF  OFF DFF OFF M1 ¥2.03 a1 11 &1 Ml
16-200 S0/E0H
PREZZR ROTCR :100/110Y
PR23TLM STATOR: 9OV
21 o
MK-14 MD-172/T | DC STEP-BY-STEP 93] OFF OFfF M OFF OFF [0 H - OFf OFF k41506 X2 - 1
HCEN, WEL | 7oV 180x
C(-). 3 WIRES(+)
SR-130/140 DE STEP-BY-SIEP 03] OFF OF ™ Off OFF (M (1] - OFf OFF M40506 212 - 10
TOV 180x%
S QIRES OFEN COL-
LECTOR COUPLIEG
16-100-5000 0C STEP-BY-STEP ™ OFF OFF H OFF  OFF a2 o34 - OFF OFF X4.¥5.46 %2 - 11t
PR-357/130/140 0V 180%
£S17 OOHGs). 3 WIRES(-)
GLT-201/202/203
SR-120, E5-16 DC SIEP-BY-STEP 63 OFF OFF M OFF OfFF N (1] - N OFf  n4.R5.06 ¥2 - L P
-0 35V 160x .
COH(H), 3 WIRES(-)
ARMABROWN H-10, MRL-1. 0C STEP-BY-STEP N OfFF OFF OfFF  OfF 234 1] - OFF OFF 14,856 ¥2 -~ o
SERIES 1351, SOV 180x
HO0-4 MG, 3 WIRES(-)
ROBERTSCH SIR-80 DC SIEP-BY-SIEP o OFF OFF (N OfFF OFF (o34 N - N OFF  X4.35.k6 Y¥2 - 212
3DV 180x
COHG). 3 WIRES(S)
A-6
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Function of DIP Switches and Jumper Wires

The function of each DIP switch and jumper wire is as listed below. Set them according to
the specifications of the gyrocompass connected. After setting, reset CPU or turn the power
off and then on again to write settings into the CPU.

DIP switch SW1
Segment Function Setting
SW1-1,-2, -3 Gear SW1-1 SWi-2 SWi1-3
ratio OFF OFF OFF 360
ON OFF OFF x180
OFF ON QFF x90
ON ON OFF x36
SW1-4, -5, -6 Type of SWi-4 SW1i-5 SW1-6
ZYToCcompass OFF OFF OFF AC synchro
OFF OFF OFF DC synchro
ON OFF OFF DCstep
OFF ON OFF Full-wave pulsating current
ON ON OFF Half-wave pulsating current
SW1-7,-8 Frequency SW1-7 SW1-8
OFF OFF 50/60 Hz
ON OFF 400 Hz
OFF ON 500 Hz
ON ON bDC
DIP switch SW2
Segment Function Setting
SW2-1 Rotor voltage | SW2-1
ON 20t0 45 VAC
OFF 30t0 70 VAC
ON 40t0 90 VAC
OFF 60 to 135 VAC
SW2-2,-3 Stator voltage | SW2-2 SW2-3
ON OFF 20to 45 VAC
OFF OFF 30 to 70 VAC
ON OFF 40to 90 VAC
OFF OFF 60 to 135 VAC
ON OFF 20 to 60 VDC
OFF OFF 40 to0 100 VDC
Sw2-4 NMEA0183 SW2-4
output interval | ON 2 second
OFF 1 second
SW2-5 Self test SW2-5
ON self test on
OFF self test off
SW2-6, -7 Not used
Swa-8 CPU reset normally off; turn on and off to reset CPU.
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Jumper JP1

Segment Function Setting
#1, #2, #3 | Type of gyrocompass | AC synchro
#2, #3, #4 DC synchro
#4, #5, #6 DC step
Jumper JP2
Segment Function Setting
#2 Stator voltage 20t0 70 VAC or 20 to 100 VDC
#1 40to 135 VAC
Jumper JP3
Segment Function Setting
#2 Rotor voltage 20t0 70 VAC
#1 40 to 135 VAC
Jumper JP4
Segment Function Setting
#2 Supply voltage 20to 45 VACor 20 to 60 VDC
#1 30 to 135 VAC or 40 to 100 VDC
Jumper JP5
Segment Function Setting
#2 Supply voltage 20to 45 VAC or 20 to 60 VDC
#1 30t0 135 VAC or 40 to 100 VDC

A-8
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Power Supply

JP5,JP4
Stator Voitage
JP2
Rotor Volitage
JP3
FUSE Type of Gyrocompass
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Figure A-2 GYRO PROCESSOR Board
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Setting of Heading

1. After making sure the gyrocompass is working, transmit the radar. (You should see the
indication "HDG" at the top of the radar screen.)

2. Open panel 3.

3. Press the HOLD switch to disengage the computing circuit from the gyrocompass.
(LED CR1 lights.)

4. Press the UP (or DOWN) switch to duplicate the gyrocompass reading at the top of the
screen. (Each press of these keys changes the readout by 0.1°. Press and hold down a
key for more than seconds to change the readout by 1°.)

5. Press the HOLD switch. (LED CR1 extinguishes.)

NOTE: In some cases, the gyrocompass roration may be the opposite of the displayed bearing in
spite of correct connections. In this case try exchanging two connections among S1, §2
and S3 between the GYRO SWITCH Board and the GYRO PROCESSOR Board.

A-10
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Local Assembling of GC-7 Gyro Converter

GC-7 Complete Set
No. Name Type Code No. |Q'ty Remarks
1 |Gyro Processor Board [A]64P1106 |004-412-220 | 1
2 |Gyro Switch Board CG-4137 008-167-350 | 1
3 |Protective Cover 03-010-1414 (100-002-580 | 1 |for CG-4137 board
4 |Instruction Label 64-014-2021 (100-132-701 | 1
5 |Washer-head Screw A M2.6x5 000-800-973 | 2
6 {Washer-head Screw B M3x8 000-881-404 | 9
7 |VH Connector Assy. 03-1521 008-418-530 | 1 |P104/P105 - P1605
8 |Crimp-on Lug FV1.25-M3 |000-538-110 | 5 |Installation Materials
CP03-11400
9 |Fuse FGMB 2A |000-122-000 | 4 |Spare Parts
SP03-09000

Fixing of P.C. Boards and Connections

WASHER- HEAD
SCREW
M2.6¥5 2

CRIMP-oM UG

\/ CONRECTI ON

.-] PROTECTIVE (OVER /
03-010- 1414

CG-41377 BlAXD

@ VH CONNECTOR ASSY, 031521

: P1OT (kngp) -
CENNECTION

WASHER-HEAD
CREW WASHER-HEAD ScpEW

M3+2 5pes. M3xg 4 pcs.

Picl (Puigr)

' SNNECTION.

-

CG-4137. Boaab@
[Al64PI16& BoarD @

DISPLAY .UNIT TO0P SIDE
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