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/N\ SAFETY INSTRUCTIONS

The installer must read the applicable safety instructions before attempting to operate or install the
equipment.

WARNING Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury.
CAUTION Indicates a potentially hazardous situation which, if not avoided,
can result in minor or moderate injury.

A Warning, Caution ® Prohibitive Action 0 Mandatory Action

/\ WARNING /\ WARNING

Do not open the equipment 0 Install the specified transducer tank
unless totally familiar with in accordance with the installation
electrical circuits and service instructions. If a different tank is to
manual. be installed the shipyard is solely
ELECTRICAL responsible for its installation, and it

SHOCK  Only qualified personnel can work should be installed so the hull will

HAZARD  ingi ;
inside the equipment. not be damaged if the tank strikes an
Do not install the equipment in a object.
dusty environment, or one where the The tank or hull may be damaged if the
equipment may get wet from rain or tank strikes an object.

water splash.

Dust or water in the equipment can
result in fire, electrical shock, or damage
to the equipment.

0 Turn off the power at the mains
switchboard before beginning the
installation.

Connection of an incorrect power supply
can cause fire or damage the equipment.

Be sure no water leaks in at the
transducer installation site.

Water leakage can sink the vessel. Also
confirm that the transducer will not
loosen by ship’s vibration. The installer
of the equipment is solely responsible
for the proper installation of the
equipment. FURUNO will assume no
responsibility for any damage
associated with improper installation.




SAFETY INSTRUCTIONS

/A CAUTION

/A CAUTION

WORKING WITH THE SONAR OIL

Precautions

» Keep the oil away from eyes. Wear
protective glasses when working with
the oil. The oil can cause inflammation
of the eyes.

* Do not touch the oil. Wear protective
gloves when working with the oil. The
oil can cause inflammation of the skin.

* Do not ingest the oil. Diarrhea or
vomiting can result.

» Keep the oil out of reach of children.

* For further details, see the material
safety data sheet (MSDS).

Emergency

« If the oil enters eyes, flush with clean water
for about 15 min. Consult a physician.

« If the oil contacts skin, wash with soap and
water.

« If the oil is ingested, see a physician
immediately.

» Keep the oil out of reach of children.

* For other information, see the material safety
data sheet (MSDS).

A\

Disposal of oil and its container

* Dispose of oil and its container in
accordance with local regulations. For further
details, contact the place of purchase.

Storage

» Seal container to keep out foreign materials.
Store in dark place.

9

Keep away from the raise/lower shaft
of the hull unit when it is working.

Injury may result if caught in the shaft.

@

The hull unit is designed to withstand
ship’s speed of 20 kn (15 kn during
raise/lower operation). For vessels with
greater speed, reinforce the hull unit.

The transducer tank should be
mounted 100 mm or more above the
waterline. If this is impossible, use a
waterproofing shaft and gland
(supplied locally) and make safety
provisions (ex. construction of
watertight compartment).

If the ambient temperature around the
hull unit will be below 0°C, provide the
sonar compartment with a heater to
keep the temperature above 0°C.

The hull unit can not work if the ambient
temperature is below 0 °C.

If a steel tank is installed on a wooden
or FRP vessel, take appropriate
measures to prevent electrolytic
corrosion.

Electrolytic corrosion can damage the
hull.

Ground the equipment to prevent
electrical shock and mutual
interference.

Do not apply substances which
contain organic solvents (alcohol,
thinner, etc.) to the soundome.

Chemical cracking may occur.

Connect the ground terminal to the
ship’s ground.

@

If the ground terminal is connected to a
terminal other than the ship’s ground (ex.
main engine), electrolytic corrosion may
occur.

®

Do not connect/disconnect the
connector while turning the power on.

The equipment may be damaged.

Observe the following compass safe
distances to prevent magnetic
compass deviation:

@

Unit Standard Steering
compass compass
MU-121C 0.75 m 0.50 m
CH-502 0.55m 0.35m
CH-602 0.55 m 0.35m
CH-503 1.30m 0.85 m




SYSTEM CONFIGURATION

AC/DC
Power Supply Unit
PR-241
o . =, 100-230 VAC
Rectifier Unit B~ gk ’
Remote Display Unit Transceiver Unit RU-1746B-2 ‘x\::r_'ﬁif,.; 1, 50/60 Hz
Controller MU-121C CH-503 - 1
CH-256 , — :
2o @ . 3 -100/110/220/
s:‘,%?: - 230 V AC,
= 7 10, 50/60 Hz
??‘ S |
~ ® 12-24V DC
{
----------- —_— tle ° o D
=== s v ——— e
Control Unit : ol Tt
CH-502 (CH-500)/ SHE-t-¥
CH-602 (CH-600) A3 S
_______________________ g © % Loudspeaker
— Zi 14l CA-151S-ASSY
- : P Z oo
External monitor K i 1 iNavigational Equipment/
Remote (MU-150HD or i 1~ Fish Finder/ '
Controller market equivalent) Heading Sensor/
CI;l;ESG Current Sensor/
W
W akckaisadi SRR S S e Temp Sensar. .
T * XGA only. Sonar/
w T e Fish Finder/
H oY, Current Sensor
Control Unit T i NMEA2000 Equipment :
CH-502 (CH-500)/
CH-602 (CH-600)
JQ%\@
E J
Hull Unit
CH-504/505 1 ® 12/24VDC
: AC/DC
g“ . Power Supply Unit
: 7S PR-241
ERRRIIIIEERR 5.z 100-230 VAC,
N 10, 50/60 Hz
N

: Standard supply
-------- : Option or local supply

! Rectifier Unit
! RU-1746B-2

RU-ATE
; 100/110/220
S0 .t 1230 VAG,
. 175 40, 50/60 Hz



EQUIPMENT LISTS

Standard Su

Name Type Code No. Qty Remarks
Control/Display | CH-502/MU-121C - 1 For CH-500, standalone type
Unit CH-602/MU-121C - For CH-600, standalone type
. CH-502 - For CH-500, black box type
Control Unit - ==117602 - ! For CH-600, black box type
Display Unit MU-121C - 1 Supplied for black box type.
Trqnscelver CH-503 ) 1
Unit
" CH-504 - 400 mm stroke
Hull Unit CH-505 - ! 250 mm stroke
CP06-02100 001-453-960 1 Supplied for standalone type.
Cable between the control unit and
CP06-02200 001-471-870 1 transceiver unit, supplied for black box
type only
CP06-02301 001-456-130 1 For transceiver unit
Installation CP06-02410 000-032-347
Materials CP06-02420 000-032-348
CP06-02430 000-032-349 1 See page V.
CP06-02440 000-032-350
CP06-02450 000-032-351
CP06-02460 000-032-352
CP06-02501 001-468-920 1 For hull unit
FP06-01900 000-033-449 1 Supplied for standalone type.
. FP06-01800 001-454-080 1 For display unit, supplied for black box
Accessories type
FP06-01600 000-032-340 1 For control unit, supplied for black box
FP06-01610 000-032-341 1 type
SP06-01601 001-456-120 1 For transceiver unit
Spare Parts SP06-01701 001-456-490 1 For hull unit (24 V DC)
SP06-01702 001-478-140 For hull unit (12 V DC)
*: Hull unit can be arranged as follows:
Stroke Input voltage Frequency/  Shaft length Cable length

CH - 500

— [

Tank diameter

L]

T

4: 400 mm 1: 12 VDC

5: 250 mm 2: 24 VDC
Frequency Tank diameter

60 : 60 kHz 8 inch

88 : 88 kHz 8 inch

150 :150 kHz 8 inch

180 :180 kHz 8 inch

1806 : 180 kHz 6 inch

240 :240kHz 8 inch

60153 : 60/153 kHz 8 inch
85215 :85/215 kHz 8 inch

— O = 0O

<Standard>

Shaft length Cable length
22-35: 22m 3.5m
22-52: 22m 52m
30-52 : 3.0m 52m
38-52: 3.8m 52m

<Shaft with cable gland>
Shaft length Cable length

11-35: 117 m 3.5m
11-52 : 117 m 52m
19-52 © 1.97m 52m




EQUIPMENT LISTS

Hull Unit
Name Type Code No. | Qty Remarks
. . . CH-5041 - 1 | 400 mm stroke
Raise/Lower Drive Unit CH.5051 - 550 T Stroke
Complete Soundome CH-5048 - 1 For 8 inch retraction tank
Assembly CH-5046 - For 6 inch retraction tank
For CH-5048, 1.17/1.97 m soun-
CH-5081 000-030-337 dome shaft, included liquid gasket
000-030-338 For CH-5048, _1 A7/ ._97_m soun-
dome shaft, without liquid gasket
For CH-5048, 2.2/3.0/3.8 m soun-
CH.5082 000-030-339 dome shaft, included liquid gasket
000-030-340 For CH-5048, 2.2/3.()_/3.§ m soun-
Hull Unit Assembly Parts 1 dome shaft, without liquid gasket
000-030-341 For CH-504(_3, 1171 .9_7 m soun-
CH-5061 dome shaft, included liquid gasket
000-030-342 For CH-5046, '1 A7/1 ._97'm soun-
dome shaft, without liquid gasket
For CH-5046, 2.2/3.0/3.8 m soun-
CH-5062 000-030-343 dome shaft, included liquid gasket
000-030-344 For CH-5046, 2.2/3.()_/3.§ m soun-
dome shaft, without liquid gasket
06-008-1021 | 001-237-220 117 m
06-008-1022 | 001-458-090 1.97m
Soundome Shaft SHJ-0006 001-237-230 | 1 |22m
06-007-1591 | 001-261-030 3.0m
06-007-1572 | 001-237-210 3.8m

Cables for Installation Materials

Cable between display unit and | Cable between transceiver
Type Code No. transceiver unit unit and hull unit
Type Length Type Length
CP06-02410 | 000-032-347 Egﬂzgggﬁ:ﬂéﬁ;m-s 5m | FRU-WH-A-15M 15m
CP06-02420 | 000-032-348 EESZSE?XE:"QEMB 5m | FRU-WH-A-30M 30m
CP06-02430 000-032-349 EES:SEI\CAX?‘\IQA(\;M-B 5m FRU-WH-A-50M 50 m
CP06-02440 000-032-350 EEB:EBEAX;?QA:‘IA(\)?/I-B 10m FRU-WH-A-15M 15 m
CP06-02450 000-032-351 IEEB:CHZEEIAX;?X;A(\)?/I-B 10m FRU-WH-A-30M 30m
CP06-02460 | 000-032-352 EEBZSE?X;?X}%E_B 10m | FRU-WH-A-50M 50 m




EQUIPMENT LISTS

Option
Name Type Code No, Remarks
. CH-502 ; For CH-500
Control Unit CH-602 . For CH-600
Display Unit MU-121C -
Remote Controller | CH-256 -
Loudspeaker CA-151S-ASSY -
Rectifier RU-1746B-2 ;
AC/DC Power PR-241 ;
Supply Unit
Ferrite Core OP86-11 001-594-450 For PR-241
El;a\fv‘ff; Qﬁzﬁg‘ OP06-24 001-458-030 | For desktop mount of display unit
- - = or rlusn mount of aispiay uni
(Ft')‘fg;,;v'ount Kit | opo6-25 001-458-040 | For flush mount of display unit
- - - or Tlusn mount or control uni
(Fé“TSFZ‘L'\)"OU”t Kit | opos-26 001-458-050 | For flush mount of control unit
Waterproof
Attachment Kit OP06-27 001-458-060 For soundome shaft
MJ-A10SPF0002-015+ | 001-122-610-10 | SaPIe between display unit and
control unit, 1.5 m
MJ-A10SPF0002-050+ | 001-122-630-10 | SaPle between display unit and
control unit, 5 m
MJ-A6SPF0011-050C 000-159-690-10 6 pin-4 pin, 5 m
MJ-A6SPF0011-100C 000-159-691-10 6 pin-4 pin, 10 m
MJ-A6SPF0011-200C 001-244-120 | For 6 pin-4 pin, 20 m
MJ-A6SPF0012-050C 000-154-053-10 | NMEA0183 | 6 pin-6 pin, 5 m
MJ-A6SPF0012-100C 000-154-037-10 | connection |6 pin-6 pin, 10 m
MJ-A6SPF0012-150C 000-161-513-10 6 pin-6 pin, 15 m
MJ-A6SPF0012-200C 001-244-130 6 pin-6 pin, 20 m
M12-05BM+05BF-010 | 001-105-750-10 wimicro type
connectors, 1 m
M12-05BM+05BF-020 | 001-105-760-10 wimicro type
connectors, 2 m
Cable Assembly | M12-05BM+05BF-060 001-105-770-10 | For ‘é"ér:r']‘;rgt ;}’566 -
NMEA2000 . ’
M12-05BFFM-010 001-105-780-10 | connection | W/micro type
connector, 1 m
M12-05BFFM-020 001-105-790-10 wimicro type
connector, 2 m
M12-05BFFM-060 001-105-800-10 wimicro type
connector, 6 m

FRU-NMEA-PMM-01 001-471-560 | For connecting NMEA2000 cable
FRU-CCCAF18-05M-B | 001-471-470 | SaPle between display unit and
transceiver unit, 5 m
FRU-CCCAF18-10M-B | 001-471-480 | CaPle between display unit and
transceiver unit, 10 m
FRU-HDMI-5M-AS 001-471-490 | CaPle between display unit and
transceiver unit, 5 m
FRU-HDMI-10M-AS 001-471-500 Cable between display unit and

transceiver unit, 10 m

Vi




EQUIPMENT LISTS

Name Type Code No, Remarks
_ 471 For connecting external monitor,
Cable for External HDMI-TO-DVI-A-L=5.3M 001-471-450 53m
Monitor HDMI-TO-DVI-A-L=10.3M 001-471-440 l;gr3cro]1nnect|ng external monitor,
Cable for External | FRU-WH-B-05M 001-471-570 For external KP connection, 5 m
KP FRU-WH-B-10M 001-471-580 | For external KP connection, 10 m
Cable between MJ-A10SPF0022-050+ 001-471-540 For sub control unit connection, 5 m
Transceiver and For sub control unit connection,
Control MJ-A10SPF0022-100+ 001-471-550 10 m
Tabletop Mount .
Kit (CTRL) FP06-01601 001-458-100 | For desktop mount of control unit
Faring 06-021-4502 001-159-790-10 | For an FRP ship
06-007-1570-2 001-428-120 Steel, 1 m, tank diameter: 8 inch
SHJ-0001-2*1.8M*ROHS 001-428-150 | Steel, 1.8 m, tank diameter: 8 inch
06-007-1571-2 001-241-270 | Steel, 3.5 m, tank diameter: 8 inch
06-021-4024-0 001-352-280 FRP, 1 m, tank diameter: 8 inch
06-007-1573-0 001-428-260 FRP, 1.8 m, tank diameter: 8 inch
Retraction Tank | OP10-5 000-019-283 | Auminum. 1 m. tank diameter: 8
06-013-2501 001-241-280 Steel, 1 m, tank diameter: 6 inch
06-013-2502 001-428-130 | Steel, 1.8 m, tank diameter: 6 inch
06-013-2503 001-428-140 Steel, 3.5 m, tank diameter: 6 inch
06-022-2201 100-306-180-10 | FRP, 1 m, tank diameter: 6 inch
06-022-2202 100-306-200-10 | FRP, 1.8 m, tank diameter: 6 inch

vii
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1.

MOUNTING

1.1

NOTICE

Do not apply paint, anti-corrosive sealant or contact
spray to coating or plastic parts of the equipment.

Those items contain organic solvents that can damage
coating and plastic parts, especially plastic connectors.

Required Tools and Materials

Prepare the following tools in advance for this installation.

No. Name Qty Specification/Remarks
1 | Phillips-head _ | #1 for M3 and #2 for M4/M5
Screwdriver
For M4 (hex. size 7 mm), M8 (hex. size 13 mm), M10 (hex. size
2 | Wrench - | 17 mm), M16 (hex. size 24 mm, for CH-5046), M20 (hex. size 30
mm, for CH-5048)
3 | Adjustable Wrench - | Hex. size 35 mm and 41 mm
4 | Pipe Wrench - | Hex. size 55 mm
5 | Ball Wrench*' - | For M5 (hex. size 4 mm)
6 | Ratchet Wrench 1 | Hex. size 19 mm, for checking manual raise/lower of transducer
Hex. size 3 mm, only required for optional waterproofing attach-
7 | Hex Wrench T | ment kit (OP06-27)
8 | Terminal Opener*2 - | For wiring WAGO connector
9 | Power Cable 1 DPYCYSLA-2.5 cable, for hull unit
1 DPYCY-2.5 cable, for transceiver unit
10 | Ground Wire 4 | IV-2sq., for hull unit, transceiver unit, display unit, control unit
11 | Crimp-on Lug 4 | FV2-4, for ground wire
12 | Vinyl Tape - | For fabricating
13 | Heat Shrinkable Tube - | For drain wire of the DPYCYSLA-2.5 cable
Recommended:
» Daphne Eponex Grease No.2 (IDEMITSU KOSAN CO.,LTD)
14 | Lithium Grease - | = Shell Albania Grease S No.2 (SHOWA SHELL SEKIYU K. K.)
* Mobilux EP No.2 (Exxon Mobil Corporation)
* Multinox Grease No.2 (Nippon Qil Corporation)
15 | Liquid Gasket*3 - | TB1121 or TB1184 (ThreeBond Holdings Co., Ltd.)
- _ | For optional waterproof attachment kit (OP06-27)
16 | Retaining Compound Recommended: LOCTITE 601 (Henkel.,LTD)
Used only when the raise/lower control unit is mounted separately
17 | Extension Cable - | (not recommended).

Cable diameter: ¢$7+0.5 mm

*1. Supplied with installation materials for the CH-5048. Not required for CH-5046.
*2.  Pre-attached inside the raise/lower control unit.

*3.  Liquid gasket may not be supplied with the product because of export restrictions
in each country. If not included, prepare specified liquid gasket locally.




1. MOUNTING

1.2

Control/Display Unit (Standalone Type)

There are two configurations for control unit and display unit installation; standalone
or black box type. Desktop mount is available for standalone type.

For how to install the control unit and display unit separately, see section 1.3 (display
unit) and section 1.4 (control unit).

Mounting consideration

Select a mounting location, keeping in mind the following points:

Select a location where the unit can easily be operated.

Keep the display unit out of direct sunlight.
The LCD can blackout if the unit is exposed to the direct sunlight for a long time.

Locate the unit away from places subject to water splash and rain.
Locate the unit away from exhaust pipes and ventilators.

The mounting location should be well ventilated.

Select a location where shock and vibration are minimal.

Referring to the outline drawings at the back of this manual, allow sufficient space
for maintenance and service.

Select a mounting location considering the length of the cables to be connected to
the unit.

A magnetic compass will be affected if the unit is placed too close to the magnetic
compass. Observe the compass safe distances at the front of this manual to prevent
interference to a magnetic compass.

Procedure

(2 pes)

Knob —

Control/display unit

1.

Self-tapping screw
/ (95x%20, 4 pcs)

Bracket

Secure the supplied bracket to the mounting location, using four supplied self-tap-
ping screws ($5x20).

2. Fasten two supplied knobs to the control/display unit loosely.



1.3

1.3.1

1. MOUNTING

3. Connect the cables to the control/display unit, referring section 2.1.

Note: Place the unit face-down on a soft, clean surface to prevent the damage to
the LCD.

4. Set the unit in the bracket, then fasten the knobs.

Display Unit (Black Box Type)

The display unit can be mounted on a desktop or flush mounted in a console. Follow-
ing optional item is required for each mounting method.

» Desktop mounting: Bracket assembly with knobs (OP06-24)

* Flush mounting: Flush mount kit (OP06-25)

Mounting consideration

Select a mounting location, keeping in mind the following points:
» Keep the display unit out of direct sunlight.
The LCD can blackout if the unit is exposed to the direct sunlight for a long time.
» Locate the unit away from places subject to water splash and rain.
» Locate the unit away from exhaust pipes and ventilators.
* The mounting location should be well ventilated.
+ Select a location where shock and vibration are minimal.

» Referring to the outline drawings at the back of this manual, allow sufficient space
for maintenance and service.

« Select a mounting location considering the length of the cables to be connected to
the unit.

* A magnetic compass will be affected if the unit is placed too close to the magnetic
compass. Observe the compass safe distances at the front of this manual to prevent
interference to a magnetic compass.

Desktop mounting

Prepare the optional bracket assembly with knobs (type: OP06-24, code no,: 001-458-
030), to mount the display unit on a desktop. The items included in OP06-24 are listed
in the following table.

Name Type Code No. Qty
Fixing Bracket 06-027-1508-1 100-409-371-10 1
Bracket FP06-01901 001-478-130 1
Bracket Washer 05-029-0132-1 100-087-911-10 2
Knob 19-028-2073-1 100-340-481-10 2
Binding Screw M4x10 C2700W MBCR2 | 000-163-543-10 4
Self-tapping Screw 5x20 SUS304 000-162-608-10 4




1. MOUNTING

Procedure

1. Secure the bracket to the mounting location, using four self-tapping screws
(95%20).

Self-tapping screw
(@5%20, 4 pcs) E

2. Secure the fixing bracket to the display unit, using four binding screws (M4x10).
Note: Place the unit face-down on a soft, clean surface to prevent the damage to
the LCD.

Binding screw
(M4x10, 4 pcs)

Fixing bracket

3. Fasten two knobs and bracket washers to the fixing bracket loosely.
4. Connect the cables to the unit, referring section 2.2.



1.3.2

1. MOUNTING

5. Set the unit in the bracket, then fasten the knobs.

Knob

(2 pcs)
Bracket washer—/
(2 pes)

Flush mounting

Prepare the optional flush mount kit (type: OP06-25, code no,: 001-458-040) for flush
mounting the display unit. The included items in OP06-25 are listed in the following
table.

Name Type Code No. Qty
Flush Mount Assembly OP06-25-1 001-454-100 1
Binding Screw M4x10 C2700W MBCR2 | 000-163-543-10 4
Self-tapping Screw 5%x20 SUS304 000-162-609-10 4

1. Make a mounting hole in the mounting location, referring to the outline drawing at
the back of this manual.

2. Secure the flush mount assembly to the display unit, using four binding screws
(M4x10).
Note: Place the unit face-down on a soft, clean surface to prevent the damage to
the LCD.

Binding screw
(M4x10, 4 pcs)

Flush mount
assembly
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3. Connect the cables to the unit, referring section 2.2.

4. Set the unit to the mounting hole, then secure the unit with four self-tapping
screws ($5x20).

Self-tapping screw <
(@5%20, 4 pcs) w

Mounting-hole

\
(@
<

1.4  Control Unit (Black Box Type)

The control unit can be mounted on a desktop or flush mounted in a console. The fol-
lowing optional items are required for each mounting method.

» Desktop mounting: Tabletop mount kit* (FP06-01601)
*: Supply depends on configuration purchased.
* Flush mounting: Flush mount kit (OP06-26)

Mounting consideration

Select a mounting location, keeping in mind the following points:

» Select a location where the unit can easily be operated.

» Locate the unit away from places subject to water splash and rain.
» Locate the unit away from exhaust pipes and ventilators.

* The mounting location should be well ventilated.

+ Select a location where shock and vibration are minimal.

» Referring to the outline drawings at the back of this manual, allow sufficient space
for maintenance and service.

» Select a mounting location considering the length of the cables to be connected to
the unit.

* A magnetic compass will be affected if the unit is placed too close to the magnetic
compass. Observe the compass safe distances at the front of this manual to prevent
interference to a magnetic compass.



1. MOUNTING

1.4.1 Desktop mounting

Prepare the optional tabletop mount kit* (type: FP06-01601, code no: 001-458-100)
for flush mounting the display unit. The items included in FP06-01601 are listed in the
following table.

*: Supply depends on configuration purchased.

Name Type Code No. Qty
Control Mounting Base 06-027-2541-0 100-409-510-10 1
Control Mounting Bracket | 06-021-2112-0 100-281-880-10 1
Self-tapping Screw 5x20 SUS304 000-162-608-10 2
Cosmetic Plug DP-687 000-165-997-10 2
Hex. Head Slot Bolt M4x12 SUS304 000-162-939-10 4
Procedure

1. Secure the control mounting base to the mounting location, using two self-tapping
screws ($5x20).

2. Fasten two hex. head slot bolts (M4x12) loosely to the control mounting base,
passing the bolt and screwdriver through the hole at the top of the mounting base.
g Hex. head slot bolt
Self-tapping screw —— ; (M4x12, 2 pcs)
(995%20, 2 pcs) g i

Control mounting
base

3. Secure the control mounting bracket to the control unit, using two hex. head slot
bolts (M4x12).

Hex. head slot bolt
(M4x12, 2 pcs) g Control mounting

bracket

4. Connect the cables to the unit, referring section 2.3.



1. MOUNTING

5. Set the control unit to the control mounting base, then tightly fasten the two bolts
that were fastened loosely at step 2.
When you set the control unit, align the two notches on the control unit to the bolts
fastened at step 2.

Align these notches to the hex.
head slot bolts.

6. Attach the two cosmetic plugs to the holes at the top of the control mounting base.

Cosmetic plug (2 pcs
Ve plug (2 pcs)

1.4.2 Flush Mounting

Prepare the optional flush mount kit (type: OP06-26, code no,: 001-458-050) for flush
mounting the display unit. The included items in OP06-26 are listed in the following

table.
Name Type Code No. Qty
Control Fixing Fixture 06-027-2543-0 100-409-520-10 1
Self-tapping Screw 5x20 SUS304 000-162-609-10 4
Hex. Head Slot Bolt M4x12 SUS304 000-162-939-10 2
Procedure

1. Make a mounting hole in the mounting location, referring to the outline drawing at
the back of this manual.
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1. MOUNTING

2. Secure the control fixing fixture to the control unit, using two hex. head slot bolts
(M4x12).

Hex. head slot bolt
(M4x12, 2 pcs)

Control fixing
fixture

3. Connect the cables to the unit, referring section 2.3.

Set the unit to the mounting hole, then secure the unit with four self-tapping
screws ($5x20).

Self-tapping screw
(95x20, 4 pcs)

Transceiver Unit

Mount the transceiver unit on a bulkhead.

Mounting consideration

Select a mounting location, keeping in mind the following points:

» Keep the display unit out of direct sunlight.

» Locate the unit away from places subject to water splash and rain.
» Locate the unit away from exhaust pipes and ventilators.

* The mounting location should be well ventilated.

+ Select a location where shock and vibration are minimal.

» Referring to the outline drawings at the back of this manual, allow sufficient space
for maintenance and service.

« Select a mounting location considering the length of the cables to be connected to
the unit.

1-9



1. MOUNTING

* A magnetic compass will be affected if the unit is placed too close to the magnetic
compass. Observe the compass safe distances at the front of this manual to prevent
interference to a magnetic compass.

» Secure the unit so that the cable entrance faces downward.

UP

}

Procedure
Self-tapping screw
(25%20, 4 pcs) T 5 )
\0_- © (¢) o <)
(@)
© Ic) °
= e — ——vp— o T——
(> J P

Drill four pilot holes in the bulkhead for self-tapping screws.

2. Screw two supplied self-tapping screws ($5x20) into the lower pilot holes. Leave
5 mm of thread visible.

3. Set the notches of the unit onto the screws fastened at step 2.
Screw two supplied self-tapping screws (¢5x20) into the upper fixing holes.
5. Fasten all screws tightly to secure the unit in place.

1.6  Hull Unit

1.6.1 Installation position considerations

Discussion and agreement are required with the dockyard and ship owner in deciding
the location for the hull unit. When deciding the location, take into account the follow-
ing points:

1-10



1. MOUNTING

» Select an area where propeller noise, cruising noise, bubbles and interference from
turbulence are minimal. Generally, the point at 1/3 to 1/2 of the ship’s length from
the bow or near the keel is the best. If the hull unit cannot be installed on the keel,
the center of the retraction tank should be within 1 meter of the keel to prevent a
rolling effect.

For a wooden vessel: Install the hull unit off the keel.
For other than a wooden vessel: On-the-keel installation is advantageous in com-
parison with off-the-keel.

- For a wooden vessel —— ~ For other than a wooden vessel —
Retraction tank Retraction tank
000 /
> “@“ o
! 1
\'h rr/

Mounting range:‘ 1/3 | | [J—

1/2 Keel  \within 1 m Keel \Within 1 m

» Select a place where interference from the transducers of other sounding equip-
ment is minimal. The hull unit should be at least 2.5 meters away from the transduc-
ers of other sounding equipment.

* An obstacle in the fore direction not only causes a shadow zone but also aerated
water, resulting in poor sonar performance. Be sure to locate the transducer well
away from any obstacle in the fore direction.

» Referring to the outline drawings at the back of this manual, allow sufficient space
for maintenance and service.

* |f the ambient temperature will be be- W

o : i

low 0°C, provide the sonar compart- iy

ment with a heater to keep the S -

temperature above 0°C. %,% ,,,,,,,,, L e 5 7
The hull unit can not work if the am- [T ¢

bient temperature is below 0°C.

800 + 500

Bow direction

7

* Prepare a secure and firm safety
fence for the hull unit, to prevent ac-
cidental injury from the moving hull
unit. The safety fence should be eas-
ily removable for maintenance and
allow room for the connected cables
to swing freely with pitch, roll and
heave. The power switch on the
raise/lower control unit should be op-
eratable from outside the safety
fence.

Lt+180

Compartment
(Safety fence)

Lt: Tank length
Unit: mm
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1. MOUNTING

1.6.2

1-12

Retraction tank

A typical mounting method is shown in the outline drawing at the back of this manual
(DWG No.: C1316-T01). Consult with the ship’s owner, dockyard and user to deter-
mine the appropriate mounting method. Pay attention to safety (strength, watertight-
ness) first, followed by ease of maintenance and inspection.

Tank length (Lt)

Shorten the retraction tank so the transducer is lowered into water as deep as possi-
ble. Pay particular attention to the tank length (Lt). Determine the length of the soun-
dome shaft.

* For CH-5048 (complete soundome assembly for 8 inch retraction tank):
400 mm stroke: Soundome shaft length = Lt + 200 mm
250 mm stroke: Soundome shaft length = Lt + 50 mm

* For CH-5046 (complete soundome assembly for 6 inch retraction tank):
400 mm stroke: Soundome shaft length = Lt + 190 mm
250 mm stroke: Soundome shaft length = Lt + 40 mm

Note 1: Do not shorten the 1 meter and 1.8 meter re-

traction tanks. Shortening it may also necessitate short- Cable gland

ening of the top part of the soundome shaft, thereby :

destroying the watertight construction of the soundome — Flat washer

shaft. If the soundome shaft is shortened, attach the op-

tional waterproof attachment kit (OP06-27) to the top of ~ Gasket

the soundome shaft, see section 1.6.5. Soundome
shaft

Note 2: When the retraction tank is constructed local- Welding bead

ly, finish it so that welding beads do not protrude on the
inner surface of the tank. The tank guide will hit the
bead, burning out the raise/lower motor. Also, do not
position the welding bead in the ship’s fore-aft line.

Guideline for the installation on a steel or aluminum hull

When the retraction tank is installed on a steel or aluminum hull, follow the guidelines
shown below and see the outline drawing at the back of this manual.

+ The flange of the retraction tank must be parallel with the waterline.



1. MOUNTING

+ Fit a doubling plate (a plate to reinforce the
hull plate) of 600 mm or more diameter to
the outside of the hull plate (see the figure to
the right). For the doubling plate, use the
same material and thickness as hull plate. Hull plate

|

Doubling plate

Retraction tank

» Weld four reinforcement plates to the retraction tank.

—Reinforcement plate

(Unit: mm)
Li: The length of the tank

Min. 500

Li

- } e

[ 7777777777777 77777 [ 777777777 77 77 777 7 77777 77 77 777777

Thickness (t): More than hull plate

Hull plate Doubling plate:
Fit it to the outside of the hull plate.

+ If the length of the retraction tank (Li) is more than 1 m, install at least one reinforce-
ment rib to prevent damage of the tank and vessel. One reinforcement rib should be
installed toward the ship’s bow (see the following figure). It is recommended that
four reinforcement ribs are installed.

» For the reinforcement ribs, fit doubling plates to the location where the reinforce-
ment ribs are welded to the bulkhead of the vessel (see the following figure).

Retraction tank
Doubling plate
Thickness: More than hull plate

Min. 150

Reinforcement rib
Min. 100
]

(Unit: mm)

Min. 150

—l =
t
Thickness (t): More than hull plate
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1. MOUNTING

« Install a fairing plate to the bottom hull where the transducer projects to protect the
transducer from the water pressure. The fairing plate should contact the frame of

the hull plate.
For the fairing plate, use the same material and thickness as the hull plate. Wooden

or plastic material can also be used.

Note: When you install the fairing plate with bolts, fill the bolt holes with marine seal-
ant to smooth the water flow.

For using the same material and thickness as the hull plate

Make a fairing plate to refer the following figure. The figure is an example taken from

technical drawings.
E— Y

Air vent

4 \ "

Example: Technical drawing of the fairing plate

Frame

After installing the fairing plate

For using the wooden or plastic material
Make a fairing plate to refer the following figure.

1-14
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For small FRP hulls

For small FRP hulls, the retraction tank should be 2 degrees against ship’s draft. This
creates high water pressure in the tank because of the resistance at the rear of the
tank well. To solve this problem, attach a fin to the hull the location shown in the fol-
lowing figure.

Note: The optional fairing (06-021-4502) is available for making a smooth stream in
the retraction tank. For how to install the fairing, see the installation instructions (C12-
01104) supplied with the fairing.

Retraction tank

Bottom of ship

FRP). This fin makes a smooth

{] Attach the fin (height: 1to 1.5 cm,
stream in the retraction dome.

_ / I:>Waterflow
Fin

Mounting of retraction tank

Install the transducer tank referring to the hull unit outline drawings at the back of this
manual.

Note 1: When making a retraction tank locally, the inside diameter of the retraction
tank should not be more than $190 + 0.5, as shown on outline drawing at the back of
this manual. If the inner diameter is larger, the hull unit may be damaged.

Note 2: Locate the retraction tank so that
the center of any two bolt holes is facing
the ship’s bow.
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1.6.3

1-16

Assembling and mounting of hull unit for CH-5048

The hull unit is shipped disassembled as parts. Assemble the hull unit as shown in the
following procedure.

The following procedure is for the CH-5048 (transducer for 8-inch diameter tank). For
the procedure for the CH-5046 (transducer for 6-inch diameter tank), see
section 1.6.4.

1. Calculate the required length of the soundome shaft from the retraction tank
length (Lt) and cut off the spare portion.
Note: When the retraction tank length is 1 meter, the soundome shaft whose
length is 1.17 meter can be used without cutting off any portion. Also, when the
retraction tank length is 1.8 meter, the soundome shaft whose length is 1.97 meter
can be used without cutting off any portion. If the 1.17/1.97 m soundome shaft is
shortened, attach the optional waterproof attachment kit (OP06-27) to the top of
the soundome shaft, see section 1.6.5.

Supplied length: 1.17 m, 1.97 m, 2.2 m, 3. 0Om, 3.8 m |

For 400 mm stroke: Shaft length = Lt + 200mm
For 250 mm stroke: Shaft length = Lt + 50mm

|
(Lt: retraction tank length) 4
@@ _ ( {
74 \
Be careful not to damage Chamfer edge to protect
the soundome shaft. O-ring from damage.

2. Remove the hex. bolt, hex. nut, spring washer, two flat washer, and trunnion pin
from the flange assembly, then mount the raise/lower driver unit on the main body
flange, using the removed materials.

Flat washer

Hex. bolt
(M10%x130) 4

Trunnion pin
Spring washer
3. Pass the transducer cable through the soundome shaft.
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4. After fully screwing the main shaft into the soundome neck, unscrew it by four
turns and apply the supplied sealant (LOCTITE NO.575) to the threads.

<—— Apply the sealant
(LOCTITE NO.575).

Wrench

Soundome shaft

Transducer cable

Grasp the soundome neck with
a wrench, and tighten the shaft
with a pipe wrench.

Fasten the soundome shaft completely.

Remove any excess sealant with a waste cloth. The sealant does not harden
when exposed to air.

7. Attach the supplied tank guide to the

soundome shaft temporarily, then con- M
firm the narrowest gap between the g /\Ajlﬁ"
tank guide and retraction tank is within

//

Retraction
tank

0.5 mm.
Note: If the gap is more than 0.5 mm, ~ 0->MM | | | 0.5mm
attach the supplied shim(s) to make the © [e)
ap within 0.5 mm. Pe | O
9P Soundome __T™ |

1) Unfasten four hex. bolts (M10x50)  shaft T Tank guide

from the tank guide.
2) Unfasten two countersunk screws (M4x16).
3) Attach the supplied shim(s) to make the gap within 0.5 mm.

Hex. bolt | Torque:
" (M10x50) | 28 N°m

Spring washer

Flat washer
p >
% — Countersunk screw
O

NSV g——
_QDI (M/4x16>

Guide plate

Shim*:

Add the supplied
shim(s) to adjust
the gap.

*: Pre-attached a shim whose
thickness is 1 mm in default.
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Reference data for existing FPR retraction tank:

The following table is reference data for existing FRP retraction tank. It shows
the relationship between the retraction tank length and necessary shim thick-
ness. The shim thickness indicates the thickness for one side. For example,
when cutting the 1,800 mm tank to 800 mm, the tank inside diameteris 191.25
mm, shim thickness is 2.5 mm as shown in the following table.

1800—— 8
1600 \_ = = = = For 1 mm tank 7
N == :For1.8 mtank | |
— L]
g 1400 N : Shim thickness [ g
< \ €
< 1200 N 15 E
§ 1000 . _— 2
€ ~ \ ®
o ~ 14 <
% 800 meesetay / S
= TN N £
iS) \:/ 13 ¢
5§ 600 B £
< / = 2 @
. ~ 1
200~ : N -
0 | £ | N ~ o
189 190 191 192 193 194
Tank inside diameter @B (mm)
Ltl:ﬂ‘ !
| <
B
The following table shows number of shims required and shim thickness.
Shim thickness (mm) 0 |[05]10]|15]|]20|25]|30]|35|40|45]|50]|55]|6.0]|6.5
Number of shim (thickness: 2.0 mm) | O 0 0 0 1 1 1 1 2 2 2 2 2 2
Number of shim (thickness: 1.0 mm) | 0 0 1 1 0 0 1 1 0 0 1 1 2 2
Number of shim (thickness: 0.5 mm) | 0 1 0 1 0 1 0 1 0 1 0 1 0 1
Tank inner diameter @B (mm) 188.1]188.7(189.3|189.9(190.5[191.1/191.7(192.3/192.9|193.5[194.1| 194.7|195.3[195.9
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8.

11.

12.

13.

. Fasten two supplied hex. bolts,

1. MOUNTING

Apply liquid gasket (TB1121 or TB1184) to the inside of the tank guide, then fasten
the tank guide at the neck of the soundome, referring the following figure.

Hex. nut

|:| - Apply liquid gasket (TB1121 or
TB1184) to the both side of the
tank guide.

Flat washer
Spring washer

W Hex. bolt

%(mem)
Y7 Torque:
28 Nem

Align the tank guide with the bow
mark to face towerd ship’s bow.

Pass the soundome shaft
through the flange assembly U-nut

. Flat Torque:
and shaft retainer. washer - J 120 to 25 Nem

Hex. bolt \ )T\ 15 mm

Pipe retainer

flat washers, and U-nuts to the

M10x35 £
shaft retainer to secure the = ( ) N \11 to 2 mm
orque. Jubilee cli
soundome shaft. 20 16 25 Nem - : P
Note 1: Face the bow mark on orque:
4.5106.5 N'm

the soundome and flange as-

sembly to the ship’s bow. Soundo;aenzzaﬂ
Note 2: Attach the shaft retainer assembly

so it is 15 mm below the top of
the shaft. The soundome is then
placed 10 mm above the bottom

of the tank when retracted. Bow mark

Attach the jubilee clip to the
soundome shaft.

Note: Attach the jubilee clip so
that it is 1 to 2 mm below from
the shaft retainer.

Inscribe the bow mark to the top of the soundome shaft, referring to the bow mark
on the soundome.

Pass the following item(s) through the transducer cable, then fasten them to the
top of the soundome shaft.

» 2.2/3.0/3.8 m soundome shaft: Pass the pipe cap through the transducer cable,
then fasten it to the shaft.
Note: When you use the optional waterproof attachment kit (OP06-27), see
section 1.6.5.
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Pipe cap Pipe cap
Soundome
shaft
e
Soundome shaft - q bl %Slmm
ransducer cable Tighten the pipe cap for
gap of approx. 3 mm.

* 1.17/1.97 m soundome shaft: Pass two flat washer, gasket and cable gland
through the transducer cable, then fasten the cable gland to the shaft.
Note: If the 1.17/1.97 m soundome shaft is shortened, attach the optional wa-
terproof attachment kit (OP06-27) to the top of the soundome shaft, see
section 1.6.5.

Flat washer Cable gland

/\ Cable gland \
\ Soundome

shaft

= e
3 mm
Tighten the cable gland

for gap of approx. 3 mm.

Soundsohrgg Gasket

Transducer cable

14. Insert the supplied grease cotton (V8133L) to the flange assembly as follows:
The grease cotton is supplied with the flange assembly.

1) Remove two hex. bolts (M8x25) and flat washer from the flange assembly to
remove the cotton retainer.

2) Wrap the supplied grease cotton to the soundome shaft.

3) Mark on the grease cotton as shown in the following below and unwrap the cot-
ton, then cut the cotton along the mark.
Note: Unwrap the grease cotton from the soundome shaft before cutting the
cotton. If the grease cotton is cut with the cotton wrapped to the soundome
shaft, the shaft can be damaged.

4) Wrap the grease cotton to the soundome shaft again, then push the cotton into
the flange assembly.

5) Reattach the cotton retainer.

Wrap the grease cotton to Spread the joints of the grease
the soundome shaft atleast  cotton so they are approx. 120°
three times and cut it apart, then push them into the

diagonally, as shown below.  flange assembly.

&L 7
Flat waﬁzrmx

Cotton retainer Hex. bolt (M8%25)
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1. MOUNTING

Note: After attaching the cotton re-

tainer, confirm that the gap between Cotton

Lt~

B s

. 09 mm i retainer
the cotton retainer and flange assem- ¥ Grease
bly is 7 to 9 mm. If water leaks around 7 | — T cotton

. |
the cotton retainer, the grease cotton |
may not be attached correctly. Reat- Soundome
tach the grease cotton. VT shatt

T~

15. Loosen twelve socket head cap screws (M5x20), using the supplied ball wrench,
to remove the soundome.
Note: Do NOT unfasten the screws on the side of the soundome. Oil may leak in-

side.

16. Do the following works after removing the soundome, referring the figure on next
page.
Rotate the transducer 4 or 5 turns by hand to make sure that turning mecha-

nisms are functioning properly.

Remove the protective sponge from the soundome, then discard it.

Apply lithium grease (supplied locally) to the O-ring and groove of the O-ring.
For recommended lithium grease, see page 1-1.

NOTICE

Do not unfasten truss head screws.

Oil may leak inside.

Socket head cap screw
(M5x%20, 12 pcs)

Torque:
4.5 Nem

Do not apply substances which
contain organic solvents (alcohol,
thinner, etc.) to the soundome.

Chemical cracking may occur.

vg

i lh Spring washer

Rotate the transducer 4 or 5
turns by hand to make sure that
turning mechanisms are

functioning properly.
\

."

»\/

i Transducer

Remove the protective
sponge from the soundome,
then discard it.

(Apply lithium grease (supplied
locally) to the O-ring and groove for
the O-ring. After applying grease,

make sure the O-ring is correctly
\seated in the groove.

ﬂgm\

O- rlng

Truss head
screw

/”F’

Protective sponge

Soundome
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1. MOUNTING

17. Fill the soundome with supplied super sonar oil until the scribe line (6 cm below
the top of the dome).
Note: Use only the specified sonar oil. Use of other sonar oils may affect the per-
formance.

/A CAUTION

A WORKING WITH THE SONAR OIL

Precautions

* Keep the oil away from eyes. Wear protective glasses when
working with the oil. The oil can cause inflammation of the eyes.

* Do not touch the oil. Wear protective gloves when working with
the oil. The oil can cause inflammation of the skin.

* Do not ingest the oil. Diarrhea or vomiting can result.

* Keep the oil out of reach of children.

« For further details, see the material safety data sheet (MSDS).

Emergency

« If the oil enters eyes, flush with clean water for about 15 min.
Consult a physician.

« If the oil contacts skin, wash with soap and water.

Super Sonar oil | ¢ If the oil is ingested, see a physician immediately.

+ Keep the oil out of reach of children.

Q * For further details, see the material safety data sheet (MSDS).

Disposal of oil and its container

6 cmi _ + Dispose of oil and its container in accordance with local
Use packing regulations. For further details, contact the place of purchase.

\/ /material to St
support orage

soundome. + Seal container to keep out foreign materials. Store in dark place.

7

18. Confirm that the O-ring is correctly seated in
the groove, then reattach the soundome.
When you reattach the soundome, turn the
transducer vertically to improve the work-
ability.

Note 1: Do not place the oil-filled soundome
on its side for more than five minutes. Qil
may leak.

Note 2: When the soundome is painted to

keep marine life off the transducer, observe
the following precautions.

* Use only anti-foulant “SEATENDER 20”(Manufacture: Chugoku Marine Paint
Co. Ltd., Japan).

» Paint the area below sticker on the soundome. Painting the metal parts causes
corrosion.

¢ , o]

Transducer
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19.
20.

21.

22.

1. MOUNTING

Clean the supplied gasket, retraction tank flange, and flange assembly.

Apply approx. 1 mm thickness of liquid gasket (TB1121 or TB1184) to the retrac-
tion tank flange. For the application area, see the following figure.

Note: Do not apply liquid gasket to the gasket. If applied, clean the gasket with a
waste cloth.

liquid gasket. Be careful not to
apply to the bolt holes.

Apply a slight coat of lithium grease (supplied locally) to the supplied hex. bolts
(M20x80), spring washers, flat washers and hex. nuts.
For recommended lithium grease, see page 1-1.

Set the hull unit into the retraction tank, taking care not to damage the soundome,
then secure the hull unit to the retraction tank, using hex. bolts, nuts and washers.

Hex. nut
Spring washer

&— Flat washer

Retraction tank
flange

/ Hex. bolt Torque:
S (M20%80) |230 Nem
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1. MOUNTING

1.6.4

Assembling and mounting of hull unit for CH-5046

The hull unit is shipped disassembled as parts. Assemble the hull unit as shown in the

following p

rocedure.

The following procedure is for the CH-5046 (transducer for 6-inch diameter tank). For
the procedure for the CH-5048 (transducer for 8-inch diameter tank), see
section 1.6.3.

1. Fill the soundome with supplied super sonar oil until the scribe line (6 cm below
the top of the dome).
Note: Use only the specified sonar oil. Use of other sonar oils may affect the per-
formance.

Super Sonar oil

0

Appx. 6 cm$ )L

1-24
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N Use packing
material to
/ support

N

soundome.

/A CAUTION

A WORKING WITH THE SONAR OIL

Precautions

* Keep the oil away from eyes. Wear protective glasses when
working with the oil. The oil can cause inflammation of the eyes.

* Do not touch the oil. Wear protective gloves when working with
the oil. The oil can cause inflammation of the skin.

* Do not ingest the oil. Diarrhea or vomiting can result.

« Keep the oil out of reach of children.

« For further details, see the material safety data sheet (MSDS).

Emergency

« If the oil enters eyes, flush with clean water for about 15 min.
Consult a physician.

« If the oil contacts skin, wash with soap and water.

+ If the oil is ingested, see a physician immediately.

* Keep the oil out of reach of children.

* For further details, see the material safety data sheet (MSDS).

Disposal of oil and its container

* Dispose of oil and its container in accordance with local
regulations. For further details, contact the place of purchase.

Storage
+ Seal container to keep out foreign materials. Store in dark place.

2. Confirm that the O-ring is properly seated in its groove.

\/ \{

__+ Transducer

N N

\_/




1. MOUNTING

3. Set the transducer to the soundome, aligning the screw holes.
Note: When the soundome is installed in a low ambient temperature, the soun-
dome may shrink and become difficult to fit to the transducer. To prevent this,
warm the soundome in water of approx. 40°C (104°F) or leave it in room tempera-
ture above 20°C (68°F) for at least one hour.

4. Secure the soundome, using the eight supplied truss head screws (M5x12).
Fastening the screws in diagonal order. Note that the truss head screws do not

require washers.

Truss head screw
\\%‘/

Note 1: When screw holes on the soundome are not aligned with the screw holes
on the transducer, align the holes as follows:

* When the screw holes are not aligned slightly:
Insert a screwdriver in holes to align them.

&

* When the screw holes are totally out of alignment:
Detach the soundome as follows and then reattach it.

1) Orient the soundome vertically.
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1. MOUNTING

1-26

2) Insert two screw drivers with a blade width of 7 to 10 mm in the slits on the
soundome, then rotate them in the opposite directions of each other.
The transducer should pushed up by the width of the blade.

3) Attach the two supplied attachment plates to the transducer at the locations
directly above the slits of the soundome.

4) Insert the screwdrivers between the plates and slits of the soundome and
rotate them.
The transducer is pushed up further and will become loose enough to be re-
moved by hand.

Attachment

8 8 ;

\_/

Note 2: Do not place the oil-filled soundome on its side for more than five minutes.
Oil may leak.

Note 3: When the soundome is painted to keep marine life off the transducer, ob-
serve the following precautions.

* Use only anti-foulant “SEATENDER
20”(Manufacture: Chugoku Marine Paint

Sticker
Co. Ltd., Japan).
» Paint the area below sticker on the soun-
dome. Painting the metal parts causes cor- Paint only
1 this area.

rosion.

Calculate the required length of the soundome shaft from the retraction tank
length (Lt) and cut off the spare portion.

Note: When the retraction tank length is 1 meter, the soundome shaft whose
length is 1.17 meter can be used without cutting off any portion. Also, when the
retraction tank length is 1.8 meter, the soundome shaft whose length is 1.97 meter
can be used without cutting off any portion. If the 1.17/1.97 m soundome shaft is
shortened, attach the optional waterproof attachment kit (OP06-27) to the top of
the soundome shaft, see section 1.6.5.

Supplied length: 1.17 m, 1.97 m,2.2m, 3.0 m, 3.8 m |

For 400 mm stroke: Shaft length = Lt + 190 mm
For 250 mm stroke: Shaft length = Lt + 40 mm _|

(Lt: retraction tank length)

@@ ~ ( {
74 \
Be careful not to damage Chamfer edge to protect
the soundome shaft. O-ring from damage.




1. MOUNTING

6. Remove the hex. bolt, hex. nut, spring washer, two flat washer, and trunnion pin
from the flange assembly, then mount the raise/lower driver unit on the main body
flange, using the removed materials.

Flange

Spring washer
7. Pass the transducer cable through the soundome shaft.

8. After fully screwing the main shaft into the soundome neck, unscrew it by four
turns and apply the supplied sealant (LOCTITE NO.575) to the threads.

Wrench

-—— Apply the sealant
(LOCTITE NO.575).

Soundome shaft

Transducer
cable

Grasp the soundome neck with
a wrench, and tighten the shaft
with a pipe wrench.

9. Fasten the soundome shaft completely.

10. Remove any excess sealant with a waste cloth. The sealant does not harden
when exposed to air.
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1. MOUNTING

11. Apply liquid gasket (TB1121 or TB1184) to the inside of the shaft fixture, then fas-
ten the shaft fixture to the soundome shaft temporarily.

RN

@

Hex. nut

- : Apply liquid gasket (TB1121 or
TB1184) to the both side of the
tank guide.

EN

"~ Shaft fixture

Flat washer
Spring washer

W Hex. bolt
% (M10x40)

Torque:
28 Nem

13. Fasten the supplied hex. socket set screw to the tank guide.
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14. Pass the soundome shaft
through the flange assembly
and shaft retainer.

15. Fasten two supplied hex.
bolts, flat washers, and U-
nuts to the shaft retainer to
secure the soundome shaft.
Note 1: Face the bow mark
on the soundome and flange

assembly to the ship’s bow.
Note 2: Attach the shaft re-
tainer so it is 15 mm below
the top of the shaft. The soun-
dome is then placed 10 mm
above the bottom of the tank
when retracted.

16. Attach the jubilee clip to the
soundome shaft.

Note: Attach the jubilee clip
so that it is 1 to 2 mm below

from the shaft retainer.

17.
on the soundome.

18.
top of the soundome shaft.

1. MOUNTING

Pipe retainer U-nut
Torque:
Flat 20 to 25 Nom
washer
Hex. bolt 15 mm
(|V|10><35) 1to2mm
Torque: Jubilee clip
20 t0 25 Nem Torque:
4510 6.5 N°m
Soundome shaft
Flange
? assembly
e

S 3)2—Bow mark

Bow mark

Inscribe the bow mark to the top of the soundome shaft, referring to the bow mark

Pass the following item(s) through the transducer cable, then fasten them to the

+ 2.2/3.0/3.8 m soundome shaft: Pass the pipe cap through the transducer cable,

then fasten it to the shaft.

Note: When you use the optional waterproof attachment kit (OP06-27), see

section 1.6.5.

Pipe cap

Soundome shaft

Transducer cable

Pipe cap

Soundome
shaft

> |«
3 mm
Tighten the pipe cap for
gap of approx. 3 mm.

* 1.17/1.97 m soundome shaft: Pass two flat washer, gasket and cable gland

through the transducer cable, then fasten the cable gland to the shaft.
Note: If the 1.17/1.97 m soundome shaft is shortened, attach the optional wa-
terproof attachment kit (OP06-27) to the top of the soundome shaft, see

section 1.6.5.
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1. MOUNTING

1-30

Flat washer Cable gland
Cable gland A\

Soundome
shaft

-l |«
3 mm
Tighten the cable gland

for gap of approx. 3 mm.

Soundsohrgﬁ Gasket

Transducer cable

19. Insert the supplied grease cotton (V8133L) to the flange assembly as follows:
The grease cotton is supplied with the flange assembly.

1)

Remove two hex. bolts (M8x25) and flat washer from the flange assembly to
remove the cotton retainer.

2) Wrap the supplied grease cotton to the soundome shaft.
3) Mark on the grease cotton as shown in the figure below and unwrap the cotton,
then cut the cotton along the mark.
Note: Unwrap the grease cotton from the soundome shaft before cutting the
cotton. If the grease cotton is cut with the cotton wrapped to the soundome
shaft, the shaft can be damaged.
4) Wrap the grease cotton to the soundome shaft again, then push the cotton into
the flange assembly.
5) Reattach the cotton retainer.
Wrap the grease cotton to Spread the joints of the grease
the soundome shaft at least  cotton so they are approx. 120°
three times and cut it apart, then push them into the
diagonally, as shown below.  flange assembly.
Flat washer N
Cotton retainer Hex. bolt (M8x25)
Note: After attaching the cotton re- ~—
tainer, confirm that the t - 0 Cotton
. gap between 7109 mm%E }_ i /retainer
the cotton retainer and flange assem- U N y Grease
bly is 7 to 9 mm. If water leaks around H = [ cotton
the cotton retainer, the grease cotton |
may not be attached correctly. Reat- Soundome
tach the grease cotton. // shaft
~—

20. Clean the supplied gasket, retraction tank flange, and flange assembly.



21.

22.

23.

1. MOUNTING

Apply approx. 1 mm thickness of liquid gasket (TB1121 or TB1184) to the retrac-
tion tank flange. For the application area, see the following figure.

Note: Do not apply liquid gasket to the gasket. If applied, clean the gasket with a
waste cloth.

- ~ — Retraction tank flange
/ ) Liquid gasket application area:

P

o,/ Apply approx. 1 mm thickness of
liquid gasket. Be careful not to
apply to the bolt holes.

Apply a slight coat of lithium grease (supplied locally) to the supplied hex. bolts
(M16x75), spring washers, flat washers and hex. nuts.
For recommended lithium grease, see page 1-1.

Set the hull unit into the retraction tank, taking care not to damage the soundome,
then secure the hull unit to the retraction tank, using hex. bolts, nuts and washers.

Hex. nut

Spring washer

&— Flat washer

Flange assembly
\o
Bow mark - &
Gasket— \© a¥ <
Bow
Retraction tank— \o
flange
Flat washer

_—Hex. bolt Torque:
(M16x75) |120 Nem

1-31



1. MOUNTING

1.6.5  Waterproof attachment kit (option)

Attach the optional waterproof attachment kit (OP06-27) to the soundome shaft as fol-

lows:

1. Temporarily install the waterproofing attachment on the top of the soundome shaft

and drill holes for socket-set screws as follows:

30 mm  Push in fully. (O-ring will resist.)

Waterproofing T /Soundome shaft
attachment W {
O-ring Insert the socket-set screw (M6x%8),

using a hex wrench (hex. size: 3 mm).

1) Mark drilling point on the shaft surface by tightening two socket-set screws

(M6x8).
2) Remove the waterproofing attachment.

3) Dirill holes must be less than 2 mm in depth.
The drill bit should be stainless steel, ¢5,
120° tip. Do not drill holes through the shaft.
Use a low rpm drill, and use a cutting oil.

i
|
25 mm

Clean the top of the shaft with alcohol.

7/ |Less than 2 mm

Cut level.

Apply “LOCTITE 601” (supplied locally) to the socket-set screws, then fasten the

screws to the drill holes on the waterproofing attachment.

Soundome
shaft

mm | Clean with
alcohol here.

Waterproofing ——
attachment

30
Apply “LOCTITE 601” to the
socket-set screws, then insert
screws to the drill hodes

4. Attach the two flat washers, O-ring, waterproof attachment and cable gland to the

soundome shaft, referring to the following figure.

Flat washer

Cable gland

Soundome
shaft

\

Waterproofing  O-ring Gasket

attachment Transducer cable
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1. MOUNTING

1.6.6 Checking manual raise/lower of transducer

Raise/lower the transducer manually to check the raise/lower function after installing
the hull unit.

1. Turn the hull unit (raise/lower control unit) off.

A\ CAUTION

Turn off the power switch on the hull
unit before manually raising or
lowering the transducer.

If the raise/lower unit starts unexpectedly,
the rotating ratchet may cause injury.

| Turn the power
switch off.

D%)

Unfasten four SEMS screws (M4x20) to remove the gear cover.

Power switch

3. Setthe ratchet wrench (hex. size: 19 mm) to the motor gear and rotate the wrench.

4. Confirm that the transducer raise/lower smoothly with even force in upper to lower
limits. If not, adjust the hull mounting position if necessary, checking the following
points:

* The centers of the shaft sleeve and retraction tank are not aligned.
» Painting inside the retraction tank is not smooth.

* Inner diameter of the tank is not uniform.

* Welding bead

Note: If the transducer cannot be raised or lowered smoothly, do not use exces-
sive force.

Gear cover

«— SEMS screw
(M4x10, 4 pcs)
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1. MOUNTING

1.6.7 How to mount the raise/lower control unit separately
(not recommended)

The raise/lower control unit is pre-attached to the hull unit. The motion sensor is built
into the raise/lower control unit. Normally, install the hull unit without removing the
raise/lower control unit, to keep the performance of the motion sensor. If you need to
mount the raise/lower control unit separately from the hull unit, do as follows:

Note: When the raise/lower control unit is mounted separately, it is required to extend
the motor, upper and lower limit switch lines. Use the extension cable (supplied local-
ly) whose diameter is $7+0.5 mm.

1. Unfasten the two upper hex. bolts (M6x25), which secure the raise/lower control
unit.
Loosen the two lower hex. bolts (M6x25), then detach the raise/lower control unit.
3. Drill four pilot holes to the mounting location.

Note: Select a mounting location so that the “Reference direction” mark faces the
ship’s bow.

4. Screw two fixing bolts (M6x25, supplied locally) into the lower pilot holes. Leave
5 mm of thread visible.

5. Hang the notches of the raise/lower control unit onto the bolts fastened at step 4.
6. Screw two fixing bolts (M6x25, supplied locally) into the upper fixing holes.
7. Fasten all bolts tightly to secure the raise/lower control unit in place.
8. Adjust the offset value of the motion sensor, referring to section 3.6.
Note: If the motion sensor offset is not compensated, the beam stabilization fea-
ture does not work properly.
Bow
Hex. bolt - )
(MGX25’ Re%renicge d??ectigl;]]
4 pcs)
POWER mp
OFF ©
Disable transducer
raise/lower functii)n
Raise/lower Erue s
Luni
control unit The “Reference
direction” mark should
face the ship’s bow.
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1. MOUNTING

External Monitor

The portrait type monitor MU-150HD or a commercial monitor can be used for the ex-
ternal monitor. The transceiver unit outputs the HDMI video signal only. When you use
the monitor (ex. MU-150HD), whose input interface is DVI-D, prepare the optional
HDMI-TO-DVI-A-L=5.3/10.3M cable, to convert the HDMI video signal to DVI-D.

For details about the external monitor, see the operator's manual of the monitor.

When a commercial monitor is used, it should meet the following specifications;

Input signal interface: HDMI or DVI-D*
*: Requires HDMI-TO-DVI-A-L=5.3/10.3M cable.

Resolution: XGA (1024x768)
Refresh rate: 60Hz
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This page is intentionally left blank.
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2. WIRING

The following illustration shows the general connection of this system. For detailed in-
formation, see the interconnection diagram. Many of the cables mentioned are JIS
(Japanese Industrial Standards) cables. If not available locally, use the equivalent.
See the cable guide in the Appendix for how to select equivalent cables.

Transceiver Unit

CH-503 [ @ ® ] Control/Display Unit (Rear)
° ° o] MU-121C/CH-502 (CH-500) Remote Controller
06P0283 06P0289 MU-121C/CH-602 (CH-600) CH-256
= = P
Illllllllll..‘ =~ ~ il“of’:\Q:;
s
i)
& o\ [| 1v-2sa il
gg "i q o [¢] s u,.gs__n
oo ]
§§ . ?0‘ . @@ @ < ---:-u 'm Ship's ground ‘!I
=< ([uss] (o] Fow H TB101 ° ' ° :
38 i 815 i
%g = ??:./.5 [©] () H
23 HH S S q = b E
§§ "4 IIIIZ @ | @ E
oo s ° ® ® ) H
29 hd ° - ° ) Ol [ 1] snnnns®
i:i mp =) o] ] D = Ship’s ground
32T % =T 3 i Fomememeoai e 7
Nav Equipment 1ums® & =~ Iv-25q7” *ammm Ships ground msAt0sPFo002 i 1 Tl
(NMEAD1SS) S o8 Sy B %) 5, FRUWH-B-05/10M il | External monitor*': §
Nav Equipment2__ & <& 5 H xternal KP e Vo
(NMEA0183)""* @ = _— = i (MU'150HD or i
. E S L. MJ-A10SPF0022-050+/100+ . Emarket equwalent)i i
& w ! ittt 1 h
> 1 SE-J-J-A-X-Z-2--Xv) :
\ FRU-CCCAF-18-05/10M-B 4 [ e L 3
[ Rt u
Loudspeak i } LAS* 3
0%12363?:3{3\( G FRU-HDMI-5/10M-AS 1‘ ; ~
) HDMI-TO-DVI-A-L=10.M/5.3M™ Remote Controller
Hull Unit . M12-05BFFM-010/020/060 _ CH-256
CH-504/CH-505 Nav Equipment M
(NMEA2000) e
[eXeN]
® . \ﬁn”
= Control Unit (Rear) Vol
- I § CH-502 (CH-500) ]
Qo 2 CH-602 (CH-600) W
B 06P0291" & j $
06P0298 3 ¥
3, bunmns® 26
( J212] \ a o~} . Ship’s ground
w
j y e DPYCY-2.5 % 12.24 DC
: [ 111 Iv L1} L 1]} -,
& w AC/DC
E w-" . Power Supply Unit
41 DPYCYSLAZS Rectifier s . PR-241
- :IBIIIIIIIII_-'-:%II 12/24 VV DC RU-1746B-2
Siannsl” s :
[ u
-
L]
: Rectifier
= | RU-1746B-2 : 230 VAC, 10
N2 ps B moreeeon 50/60H
glllllll Ship’s S . X ~ z
06P0290 06P0292 ground ! N CITTTTTT TS

A== 100/110/
2201230 V AC, 10
50/60Hz

“1: Supplied locally (XGA only).
“2: Shield case is attached.

3: For maintenance.

“: Do not cut the cable.
= : Standard supply

==mm==mi: OQption or local supply

A

)

Power Supply Unit
1



2. WIRING

2.1 Control/Display Unit (Standalone Type)

Connect the cables to the connector on the rear side of the control/display unit, refer-
ring to the following figure.

Note: When the optional remote controller is not connected, do not remove the con-
nector cover on the REM port.

_

6 From left:
d « POWER/CONT port

* HDMI port
* CONT port
[| || * Ground terminal

MJ-A10SPF0002 cable

OO

R

Nl

FRU-CCCAF-18-05/10M-B cable:
Connect with the transceiver unit
(J111/112).

TSN ] (%] Al
FRU-HDMI-5/10M-AS cable:
Connect with the transceiver unit (J113).

W e

From top: washer*

+ CONT port )
« REM port Ground wire

« Ground terminal (IV-2sq., supplied
locally)

Flat washer*

Spring
/ washer*
ﬁ @, /—Wlngnut
i

Ground wire
(IV-2sq., supplied
locally)

Ship's ground

To remote controller
(option)

Wing bolt*

*

Spring washer
Flat washer*

*: Pre-attached to the unit. Ship's ground



2. WIRING

2.2 Display Unit (Black Box Type)

Connect the cables to the connector on the rear side of the display unit, referring to

the following figure.

7z

3 From left:
* POWER/CONT port
* HDMI port
\ * CONT port
* Ground terminal

°0

FRU-CCCAF-18-05/10M-B cable:
Connect with the transceiver unit (J111/J112).

FRU-HDMI-5/10M-AS cable:
Connect with the transceiver unit (J113).

Flat washer*

Spring
washer*

@ /— Wing nut*
>

Ground wire
(IV-2sq., supplied

.. Ship's ground

locally)

MJ-A10SPF0002 cable:
Connect with the control unit
(CONT port).

*: Pre-attached to the unit.



2. WIRING

2.3  Control Unit (Black Box Type)

Connect the cables to the connector on the rear side of the control unit, referring to the
following figure.

Note: When the optional remote controller is not connected, do not remove the con-
nector cover on the REM port.

From top:

* CONT port

* REM port

* Ground terminal

MJ-A10SPF0002 cable:
Connect with the control unit
(CONT port).

— , © o Connect with the optional
Y, remote controller.
X/ @ 2 T
) Flat washer* J
*: Pre-attached to the unit. Ground wire - g%_
(IvV-2sq., supplied Wing bolt*
locally) Spring washer*

Flat washer*
Ship's ground

24 Transceiver Unit

Remove the transceiver unit cover and two cable fixing plates, to connect the cables
to the connector on the internal board. Loosen six binding screws (M4x8) to remove
the cover. Loosen two upset bolts (M5x12) to remove the cable fixing plate.

ﬁ Cover
Binding screw

(M4x8, 6 pcs) -

< Upset bolt
(M5x12, 2 pcs)

\ Cable fixing plate 1

Cable fixing plate 2



Note: When you reattach the cable fixing plates,
the plate which has the notch (cable fixing plate

1) should be attached to the

right side.

Internal wiring of the transceiver unit

2. WIRING

I

| DIGI Board 06P0288 |

Il
0

OEm——v- PN [e

| ANLG Board 06P0289

o
HDMI (J113) ®)
Secure the cables with the
cable clams.
o 1=
° b []
—TB101
—1 4 f! it K
o o o ° @ 0% J
10
1 2 3 4 5 6 7 8 9
No. Cable Access p?mt on .the Cable from
transceiver unit
1 | MJ-A6SPF0011-050C/100C/200C, | NMEA1/NMEA port Navigation equipment
MJ-A6SPF0012-050C/100C/200C (NMEAO0183, max. 2)
2 | Speaker cable, S06-9-5 SPEAKER jack Loudspeaker
3 | FRU-HDMI-5/10M-AS DIGI board 06P0288: Display unit

HDMI port (J113)




2. WIRING

Access point on the

No. Cable - . Cable from
transceiver unit
4 | FRU-CCCAF-18-05/10M-B DIGI board 06P0288: Display unit
POWER port (J112) and
CONT port (J111)
5 | FRU-NMEA-PMM-01 DIGI board 06P0288: J118 Navigation equipment
(NMEA2000)
6 | MJ-A10SPF0022-050+/100+ DIGI board 06P0288: J115 No.2 control unit
7 | FRU-WH-B-05/10M DIGI board 06P0288: J124 External KP
8 | FRU-WH-A-15/30/50M DIGI board 06P0288: J114 Hull unit
ANLG board 06P0289: J105
and J106
9 | DPYCY-2.5* ANLG board 06P0289: TB101 | Ship’s main (12-24 V DC)
10 | Ground Wire (IV-2sq.) Ground terminal Ship’s ground

*: Fabricate the power cable (DPYCY-2.5, supplied locally), referring to the following

figure.

Fabrication of DPYCY-2.5 cable

Clamp with the cable fixing plate.

<40 mm ‘

BLU) to the cores.

External KP connection

Attach the supplied crimp-on lug (FV2-4

To synchronize the KP (Keying Pulse) signal from the external equipment, make the
connection as follows. Also, change the DIP switch (S8-3) on the DIGI board
06P0288, according to the logic signal of the external equipment.

DIGI board
06P0288

33V

10 kQ

GND

KP input signal setting
DIP SW S8-3
ON: Negative

OFF: Positive J124

5kQ 24V

10 kQ

12V_P >1>
KP_OUT >2>
T KP_IN >3
AUX_SIG_OUT _LF (nouse) >4 >
EXT_SW (no use) >5>
GND >6
AUX_SIG_OUT_HF (nouse) >7 >

Blue

Orange

KP signal
5t0126V

External
equipment

FRU-WH-B-5M/10M
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2. WIRING

To output the KP signal from the transceiver unit to external equipment, make the con-
nection as follows. Also, change the DIP switch (S8-4) on the DIGI board 06P0288,
according to the logic signal of the external equipment. The transceiver unit outputs
the KP signal while the power is turned on.

gég:)gggrd KP output signal setting
DIP SW S8-4 KP signal
8:;1': NF?ga_E[[ve J124 12V, 30 mA max
: Positive —
280 Q 12V P >1>
12V % — KP_OUT >2 >—Brown _
KP_IN >3>
AUX_SIG_OUT_LF (no use) >4 > External t
10 kQ []5 k0 EXT_SW (nouse) >5> equipmen
GND >6
KP OUT AUX_SIG_OUT_HF (no use) >7 >
\V4 FRU-WH-B-5M/10M
GND

Hull Unit

Unfasten four binding screws (M4x10) to
remove the cover from the raise/lower
control unit, then connect the cables to
the connector on the internal board.
When you remove the cover, hold the

Handle
handle and pull it. (2 pcs, attop  \
and bottom) N D

Internal wiring of the transceiver unit

Remove the lock nut and rubber sleeve from the cable gland (3 pcs) on the raise/lower
control unit, then insert the cables into the unit after passing the lock nut and rubber
sleeve on to the cable.

The shield cover is attached on the PRA board 06P0291. When you connect the ca-
bles to the connector on the PRA board, loosen four binding screws to remove the
shield cover.

Note: For the pin assignment of each connector, see the interconnection diagram at
the back of this manual.



2. WIRING

/— Cable clamp

Rubber sleeve

=

- How to connect wires to WAGO connector

e

’ S = = ‘ Lock nut
0 (©] o 19 0
PRA board 06P0291 :l
@ @ ' | KLY | g 1
Q)
11 ©_[FLT2 board 06P0201] @ | .:'-I“ 9 )
e H s |®e p ,:gfr il ]:[[ j 12
lie o) i~ /AgP il )
vg:. = ‘ P -y \
A; -y' € sH— Terminal opener
:Y
| [H s
)

Fasten the drain wire of the
power cable to the cable
[~ fixing plate. The screw for
the drain wire is pre-attached
to the cable fixing plate.

Press downward.

Procedure
1. Twist the cores.

2. Press the terminal opener downward.

Z —~Terminal 3. Insert the wire to hole.
J opener 4. Remove the terminal opener.
5. Pull the wire to confirm that it is secure.
WAGO
Twist connector
No. Cable Access point on the raise/lower control unit Cable from
1 | Transducer cable PRA board 06P0291: J213 Transducer
(06CA10040) FLT2 board 06P0298: J226
2 | FRU-WH-A-15/30/50M | PRA board 06P0291: J212 and TB211 Transceiver unit
FLT2 board 06P0298: J227
3 | DPYCYSLA-2.5* FLT board 06P0292: TB201 Ship’s main (12/24 V
Note: For the drain wire of the DPYCYSLA-2.5 | DC)
cable, fasten to the cable fixing plate.
4 | Ground wire (IV-2sq.) | Ground terminal Ship’s ground
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*: Fabricate the power cable (DPYCYSLA-2.5, supplied locally), referring to the follow-
ing figure.
Fabrication of DPYCYSLA-2.5 cable

180 mm >|

‘<— 80 mm

< 100 mMm——>
=
=
/ |
Armor Inner sheath }«—50mm—>‘ > _10mm
rain wire

Attach the supplied crimp-on lugs (FV2-4 BLU)
to the cores.

f

Clamp here. Pass the drain wire through the heat shrinkable tube (supplied

locally) and attach the supplied crimp-on lug (FV1.25-3 (LF)
RED), then fasten the crimp-on lug to the cable fixing plate.

Auto Filter

The auto filter ensures that you get clear and crisp echoes even when traveling at
speed. The auto filter also decreases interference from other fish finder equipped ves-
sels.

The auto filter functions automatically by inputting the following data from a GPS.

* VTG sentence

* HDG, HDT, THS, VHW, Gpatt*, or HDM sentence
*: FURUNO proprietary sentence

Notice for connecting a GPS

Connect a GPS to this equipment, keeping in mind the following points.If you do not
observe the following points, this equipment may not detect fish echoes properly.

» Connect a GPS to the transceiver unit directly. When the interface unit (ex. IF-2300)
is connected between the GPS and transceiver unit, the input signal may be de-
layed.

» Set the GPS smoothing as short as possible. For how to adjust the smoothing set-
ting, see the operator’'s manual of the GPS.
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2.7 Input/Output Sentences (NMEA0183)

This equipment can input/output following sentences:

Note: The NMEA0183 format data has higher priority than NMEA2000 format data.

Sentence | Data | NMEAO0183 Version
Input sentences

CUR Water Current Layer Ver. 1.5/2.0/3.0/4.0
DBS Depth Below Surface Ver. 1.5/2.0/3.0/4.0
DBT Depth Below Transducer Ver. 1.5/2.0/3.0/4.0
DPT Depth Ver. 1.5/2.0/3.0/4.0
GGA Global Positioning System Fix Data Ver. 1.5/2.0/3.0/4.0
GLL Geographic Position Ver. 1.5/2.0/3.0/4.0
GNS GNSS FIX Data Ver. 1.5/2.0/3.0/4.0
HDG Heading, Deviation & Variation Ver. 1.5/2.0/3.0/4.0
HDM Heading, Magnetic Ver. 1.5/2.0/3.0/4.0
HDT Heading True Ver. 1.5/2.0/3.0/4.0
MDA Meteorological Composite Ver. 1.5/2.0/3.0/4.0
MTW Water Temperature Ver. 1.5/2.0/3.0/4.0
RMC Recommended Minimum Specific GNSS Data | Ver. 1.5/2.0/3.0/4.0
THS True Heading and Status Ver. 1.5/2.0/3.0/4.0
VDR Set & Drift Ver. 1.5/2.0/3.0/4.0
VHW Water Speed and Heading Ver. 1.5/2.0/3.0/4.0
VTG COG/SOG Ver. 1.5/2.0/3.0/4.0
ZDA Time and date Ver. 1.5/2.0/3.0/4.0
GPatt FURUNO proprietary sentence -

pireq FURUNO proprietary sentence -
Output sentences

TLL Target Latitude and Longitude Ver. 3.0/4.0

pidat FURUNO proprietary sentence -

2.8 Input/Output PGNs (NMEA2000)

This equipment can input/output following PGNs:

Note: The NMEAQ183 format data has higher priority than NMEA2000 format data.

Input PGNs

PGN Data

059392 | ISO Acknowledgement

059904 | ISO Request

060160 | ISO Transport Protocol, Data Transfer

060416 | ISO Transport Protocol, Connection Management - BAM group

060928 | ISO Address Claim

061184 | FURUNO Proprietary PGN

065240 | ISO Commanded Address

126208 NMEA - Request group function

NMEA - Command group function

126720 | FURUNO Proprietary PGN

126992 | System Time
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PGN Data
126996 | Product Information
127250 | Vessel Heading
128259 | Speed
128267 | Water Depth
129025 | Position, Rapid Update
129026 | COG & SOG, Rapid Update
129029 | GNSS Position Data
129033 | Local Time Offset
129291 | Set & Drift, Rapid Update
130310 | Environmental Parameters
130311 | Environmental Parameters
130312 | Temperature
130316 | Temperature, Extended Range
130577 | Direction Data
130821 | FURUNO Proprietary PGN

Output PGNs

PGN Data Sending Cycle
059392 | ISO Acknowledgement Non-periodic
059904 | ISO Request Non-periodic
060928 | ISO Address Claim Non-periodic
061184 | FURUNO Proprietary PGN Non-periodic
126208 | NMEA - Acknowledge group function Non-periodic
126464 PGN List - Transmit PGN’s group function Non-periodic

PGN List - Received PGN’s group function Non-periodic
126720 | FURUNO Proprietary PGN Non-periodic
126993 | Heartbeat 60,000 ms
126996 | Product Information Non-periodic
126998 | Configuration Information Non-periodic
130822 | FURUNO Proprietary PGN Non-periodic
130823 | FURUNO Proprietary PGN Non-periodic
130828 | FURUNO Proprietary PGN Non-periodic

*: To change “Device Instance” or "System Instance” field of “060928 ISO Address

Claim”, use “126208 NMEA - Command group function”.

2-11




2. WIRING

This page is intentionally left blank.

2-12



3. CHECKING AND INITIAL
SETTINGS

3.1 Check Points After Installation

Check the following points in the dockyard after installation:

Item

Check point, Rating

Retraction tank level

* The retraction tank is installed on the keel, or is located within 1 meter of

the keel.
* The distance between the keel and bottom of the retraction tank is 500

mm or more.
* The retraction tank flange is located 100 mm above the water level, or

higher.

On-keel Installation Off-keel Installation

100 mm
min.
100 mm
min.

Water level

Note: Do not cut the keel.

1 m max. E.E'
o'E

Distance between
transducer and bottom
of the retraction tank
when transducer is
completely retracted.

» Distance between the transducer and bottom of the retraction tank when
the transducer is retracted completely is approx. 1 cm.

e

* Approx. 1 cm

Transducer travel

» Distance between the transducer and bottom of the keel when the trans-
ducer is lowered completely is following value.

|
/1 }/For 400 mm stroke:
T i Minimum 30 cm
—

U For 250 mm stroke:
“Minimum 22 cm
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Item

Check point, Rating

Direction of the bow
mark

» The bow mark on the transducer and flange assembly should be faced to
the ship’s bow. If not faced to the bow, target echoes may not be dis-
played correctly.

A

2D
55

¥

i

71
V'F !_
=t Bow
.":J.‘{ , mark
= Transducer Transducer
Flange assembly (CH-5048) (CH-5046)

Wiring check

» All cables are correctly connected.

+ All screws (ex. cable clamp screw, ground terminal) are firmly fastened.
» Cables are firmly secured.

» Cable shields are properly grounded.

Rejecting source of
noise and interference

* Noise generating machinery (motor, radiotelephone, TV set, etc.) are not

placed nearby.

Ground

« Each unit is grounded correctly.

Note: The ground terminal should be connected to ship’s ground. If the
ground terminal is connected to the terminal other than the ship’s ground
(ex. main engine), electrolytic corrosion may occur.

Ship’s main voltage

+ Ship’s main voltage is stable 12 or 24 V DC.

Watertightness

» Water should not leak from the flange assembly or cotton retainer.

Heading alignment

» Atarget echo is displayed on the correct bearing. For how to adjust head-

ing alignment, see section 3.3.

3.2 Language Setting

Turn the system on after completing the installation. The following language selection
screen appears the first time the power is turned on. Press A or ¥ on the cursorpad
to select desired language, then press the MENU key.

Please set language.
([A/W¥]: Select, [MENU]:Enter)

EEELEIRLTTSLY, ... For Japanese Customer
([A/V]:BR [A=a2—]:#T)

BAE
English
alvg
Viet Nam
Hasz
Espafiol
Indonesia
Melayu
Bieo
Francais
Nor sk
Italiano
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3.3 Heading Alignment, Draft and Stroke Adjust-
ments

Do as follows to compensate the heading line and set own ship’s draft and stroke
length of the hull unit.

1. Locate a target (buoy, etc.) in the bow direction and display it on the screen at
close range.
The heading alignment is correct when the target is displayed at 12 o’clock on the
screen.

Heading
12 o’clock position

. When on-screen target is
skewed right, transducer
heading is skewed left.

2. Press the MENU key to open the menu.

[TEM WO COW2 HOR VERT ES__ FUNC Key  System | [ MBM _ WGW0  COMZ__ HOR. VERT ES __ FUNC Key _ System

TX Power High TX Power High
TX Pulselength  Long TX Pulselength  Long
TX Rate 10 TX Rate 10
Interference On Interference-LF ~ On
AGC 0 Interference-HF  On
Auto Filter Wide AGC-LF 0
Reverberation Off AGC-HF 0
Volume 0.0 Auto Filter-LF Wide

Auto Filter-HF Wide
Reverberation Off
Volume 0.0

AV Select 4P Change  Menu: Apply AV Select P> Change  Menu: Apply

For CH-500 For CH-600

3. Press P on the cursorpad to select [COM2] on the menu bar.
4. Press V¥ to move the cursor inside the menu.

Pvenyd CONT___IQ1_FOR.VERT ES___ FUNC Key  System | [ 1 COMT__ MO HOR.__ VERT ES _ FUNC Key  System

White Marker Off Mix Mode Compress

Erase Color Off White Marker Off

Echo Colors 32 Erase Color Off

BKGD. Colors 3 Echo Colors 32

Bearing Relative BKGD. Colors 3

Heading +0 Bearing Relative

Roll Offset +0.0 Heading +0

Pitch Offset +0.0 Roll Offset +0.0

Sensor Correct ~ +0 Pitch Offset +0.0
Sensor Correct  +0

Delete sonar track. Delete sonar track.
AYV: Sclect €W Change  Menu: Apply AV Select 4P Change  Menu: Apply

For CH-500 For CH-600
5. Press ¥ several times to select [Heading].

+Q°
(-180~+179°)

Press P> to open the setting window. _
Heading |

7. [Heading] is selected with the cursor; press € or » to
adjust the setting value.
Adjust the setting value so that the target echo se-
lected at step 1 appears at the 12 o’clock position (+:
clockwise direction, -: counterclockwise direction).
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8. Press A several times to move the cursor to the menu bar.
9. Press P several times to select [System] on the menu bar.
10. Press V¥ to move the cursor inside the menu.

Menu COM1 COM2  HOR.  VERT ES FUNC Key

Go to SYS Menu Yes

11. Press « to select [Yes]. The [System Menu] appears.

* % System Menu * *

System Settings >

Range Settings
Train Speed Setting
Color Settings
Language Settings
System Backup
Load Backup Data
Preset Backup

Load Preset Data
Draught Offset

TX Frequency Offset
Audio

Tests

Test Pattern

NMEA Port Monitor
Simulation

Restore Initial Settings

AYV:Select P:Change Menu: Close

12. Press V¥ several times to select [Draught Offset].
13. Press P> to open the [Draught Offset] window.

* % Draught Offset % %

Draught . [ 00 m (-50~60.0m)

Set the draught.

Hull Unit Stroke : [4 0 0] m (0~400mm)
Set the hull unit stroke length.

AY :Sclect 4P :Change  Menu: Apply
14. [Draught] is selected with the cursor; press € or P> to set own ship’s draft.
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15. Press V¥ to select [Hull Unit Stroke].

16. Press « or P> to set the stroke length of the hull unit.
17. Press the MENU key to apply the settings.

18. Press the MENU key to close [System Menu].

Checking TX Frequency

Check the TX frequency after completing the installation.

1. Press the MENU key to open the menu.
2. Press P several times to select [System] on the menu bar.
3. Press V¥ to move the cursor inside the menu.
4. Press 4 to select [Yes] to open [System Menul].
5. Press V¥V several times to select [Tests].
6. Press P to start the self test.
The test result displayed on the screen.
DIGI CPU . 0650131-XX.XX DIGT Ver. . 0650139-xx.xXx
1 0650132-XX XX DIGI Revision |
© 0650134-XX.XX ANLG Revision o0
ROM T 0K DRY Revision 00
RAM D 0K
DATA : 0K TEMP : 36.8C
51 : 00000000 (00 P5VA 2.3V
+B © 108.9
LAN MAC address  : D0:DO:1D:1B:6F:E2 P12V o 12,28V
CAN Unique No  : FRPFFRFT P5V ©5.00v
UsB S 0K P2.5V D 2.49V
NMEAT . DRVI2V :0.00v
NMEA2 D DRYSY :0.00v
NMEA3 -
LA - PITCH |
ROLL D0
DRV CPU : 0650140-xx.XX
DRY CPLD © 0850130-XX.XX TRAIN PULSES A T A )
DIGI FPGA D 0850129-xx.xx [ TANK CODF _______: &inch(M) __
PANEL1 - 'TX FRED IXXXkHz(==) |
PANEL2 © DB50112-XX.XX TRY GHECK ok
ON TIME © 187.8H
N NS

7. Check that the frequency at the [TX FREQ] line on the test result is same as the
transducer’s frequency. If not, contact your dealer.

Press the MENU key three times to close the test result.
Press the MENU key to close [System Menul].
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3.5

3.6

Setting for Synchronizing Transmission with
other Equipment (External KP)
To synchronize transmission with other echo sounder, do as follows:

1. Press the MENU key to open the menu.
2. [COM1]is selected on the menu bar; press ¥ to move the cursor inside the menu.

[TEM [0 COW2  HOR. VERT ES  FUNC Key System | [ BN WG  COM2 HOR. VERT ES _ FUNC Key  System

TX Pulselength  Long TX Pulselength  Long
TX Rate 10 TX Rate 10
Interference On Interference-LF~ On
AGC 0 Interference-HF  On
Auto Filter Wide AGC-LF 0
Reverberation O AGC-HF 0
Volume 0.0 Auto Filter-LF Wide
Auto Filter-HF Wide
Reverberation Off
Volume 0.0
Toggle TX power level. Toggle TX power level.
AV Select 4P Change  Menu: Apply AV Select P> Change  Menu: Apply
For CH-500 For CH-600
3. Press V¥ several times to select [TX Rate].
4. Press P to open the setting window.
TXRate | 10
5. Press d several times to select [EXT.]. EXT. min max
6. Pressthe MENU key to apply the settings and close the ....(ggq!%).

menu.

Motion Sensor Offset

The motion sensor is built in the raise/lower control unit. Stabilizer functions use the
measurements of the motion sensor. To perform stabilization correctly, offset the mo-
tion sensor.

* When the raise/lower control unit is not separated from the hull unit:
Adjust [Heading] and [Sensor Correct] in the [COM2] menu as required. [Roll Offset]
and [Pitch Offset] do not require adjustment. If the Hull Unit and Raise/Lower Con-
trol Unit do not have a matching heading, adjust the value for [Heading]. See step 7
of the procedure in section 3.3. If the Hull Unit and Raise/Lower Control Unit do not
have a matching azimuth, adjust the value for [Sensor Correct]. See step 13 of the
procedure in this section.

* When the raise/lower control unit is separated from the hull unit:
Adjust [Roll Offset], [Pitch Offset] and [Sensor Correct].

Note: When you adjust the motion sensor offset value, the vessel should be stable.
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Measure the roll and pitch angles of the two locations shown in the following fig-
ure, using a angle meter. When the raise/lower control unit is not separated from
the hull unit, go to next step.

Measure the roll and pitch
angles of these locations.

£ 5@
Reference drection || Roll Offset Pitch Offset
|
POWER mp
OFF ©

e Sensor Correct By

rrmEe [}

Hull unit Raise/lower control unit
Press the MENU key to open the menu.

Press P> on the cursorpad to select [COM2] on the menu bar.
Press ¥ to move the cursor inside the menu.

[ comn FOR__ VERT ES _ FUNC Key System | [ MMM cown FOR__VERT ES __ FUNC Key _System

White Marker Off Mix Mode Compress

Erase Color Off White Marker Off

Echo Colors 32 Erase Color Off

BKGD. Colors 3 Echo Colors 32

Bearing Relative BKGD. Colors 3

Heading +0 Bearing Relative

Roll Offset +0.0 Heading +0

Pitch Offset +0.0 Roll Offset +0.0

Sensor Correct  +0 Pitch Offset +0.0
Sensor Correct  +0

Delete sonar track. Delete sonar track.
AV Select 4P Change  Menu: Apply AV Sclect «P>:Change  Menu: Apply

For CH-500 For CH-600

Press ¥ several times to select [Roll Offset]. When the raise/lower control unit is
not separated from the hull unit, go to step 11

Press P> to open the setting window.

Roll Offset |  +0.0°
(-10.0~+10.0°)

;

. Detectval: -- —— Compensated value
appears here.

Press « or P> to adjust the offset value.
Calculate the offset value for [Roll Offset], using the values measured at step 1.

 [Roll Offset] = "Hull unit’s roll angle" minus "Raise/Lower control unit’s roll an-
gIell

Press V¥ to select [Pitch Offset].
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3.7

9.

10.

11.
12.
13.

14.
15.

Press P> to open the setting window.

Pitch Offset |  +0.0°
(-10.0~+10.0°)

___________________________

. DetectVal: --  ——Compensated value
appears here.

Press 4 or P to adjust the offset value.
Calculate the offset value for [Pitch Angle], using the values measured at step 1.

+ [Pitch Offset] = "Hull unit’s pitch angle" minus "Raise/Lower control unit’s pitch
angle"

Press V¥ to select [Sensor Correct].

Press P> to open the setting window. Semsor Corect | Y

(-180~+179°)

Press « or P to adjust the offset value.
The [Reference direction] mark on the raise/lower o .

. . Direction of motion sensor
control unit should face the ship’s bow. When the is the same as cable gland.
mark is skewed 2° in the starboard direction, enter
“+2°” to [Sensor Correct].

Note: When the raise/lower control unit is not separated from the hull unit, enter
the same value as the heading alignment value (see section 3.3).

Press the MENU key to apply the settings.
Press the MENU key to close [System Menul].

Navigation Equipment Setup

Do the following settings depending on the external equipment connected.

o b~ w D~

Press the MENU key to open the menu.

Press P to select [System] on the menu bar.

Press ¥ to move the cursor inside the menu.

Press d to select [Yes] to open [System Menu].
[System Settings] is selected with the cursor; press p.

* x System Setting 1 * *

2 3
Positin Display . Ship's L/L
Track . Off
Current Data : Inbound Outbound
Heading Indication : [True Azimuth
Display Range Ring : Off
North Mark : On
'CSE.Data ~: Nav.] Gyro
'NAV. Data : Other !
'NMEA1 Baudrate ~ : 9600 19200 38400
NVEA2 Baudrate ;800 9600 19200 38400
TVQ Correction : 1/2 Setup these menu
Units : ft fm items.
Temp Display : °F
Temp Graph : 20min
TLLOutput @ POff] | on
= N
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3. CHECKING AND INITIAL SETTINGS

6. Setup the following menu items, referring to the table below.

Menu item Description

[CSE. Data] Selects heading data source, navigator or gyrocompass, to
draw ship’s track. For heading sensor of gyrocompass connec-
tion select [Gyro].

[Nav. Data] Selects source of navigational data ([GPS] or [Other]).

[NMEA1 Baudrate]/ | Sets the baud rate for the NMEA1 and NMEAZ2 port. Select from
[NMEAZ2 Baudrate] [4800], [9600], [19200], [38400], as appropriate.

[TLL Output] Select [On] to output the target position data specified by the

Event Mark key to the plotter.

7. Press the MENU key two times to apply the settings.

System Backup

After setting up the equipment, do the following procedure to backup system settings.
Backup data can be loaded in the event of equipment trouble, to restore previous sys-
tem settings.

How to backup the system data

Press the MENU key to open the menu.

Press P> to select [System] on the menu bar.
Press ¥ to move the cursor inside the menu.
Press « to select [Yes] to open [System Menu].
Press V¥ several times to select [System Backup].

2 o

Press P to open the [System Backup] window.

%%  SystemBackup k%

Internal External

Note: Previous backup data will be overwritten.

<P : Change Menu: Apply

7. Press « or P to select the item.
* [No]: Chancel the backup of the system data.

* [Internal]: Save the current system data to the transceiver unit.
Note: When [Internal] is selected, the previous system data in the transceiver
unit is overwritten with the current data.

» [External]: Save the current system data to the USB flash memory. This setting
item appears only when a USB device is connected to the transceiver unit.
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8. Press the MENU key to apply the settings.
When [External] is selected at step 7, the following pop-up message appears.
Press the MENU key to close the message.

File name for backup data.
(XX: Numbered automatically)

*%  SystemBackup k%

Backup saved with the folloys#ig names.

Menu: Close

%%  SystemBackup %k

Backup saxed with the following names.

_________________________

Menu: Close

For CH-500

For CH-600

9. Press the MENU key to close [System Menul].

3.8.2 How to load the system data

Press the MENU key to open the menu.

Press P to select [System] on the menu bar.

Press ¥ to move the cursor inside the menu.

Press «d to select [Yes] to open [System Menu].
Press V¥ several times to select [Load Backup Data].

2B

Press P to open the [Load Backup Data] window.

* % Load Backup Data 3 %

Load Internal Data  Load External Data

Note: Current settings will be overwritten.

<P : Change Menu: Apply

7. Press « or P to select the item.
» [No]: Chancel loading the backup data.
» [Load Internal Data]: Load the backup data saved in the transceiver unit.

» [Load External Data]: Load the backup data saved in the USB flash memory.
This setting item appears only when a USB device is connected to the trans-
ceiver unit.

Note: After loading the backup data, current system settings is overwritten with
the backup data.
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8. Press the MENU key to apply the settings.
When [External] is selected at step 7, the file selection window appears. Press A
or ¥ to select the backup file, then press MENU key.

File name for backup data.
(XX: Numbered automatically)

Please selectafietoload. ===~ _—"_ Please selectafiletoloadr—~—~__ _______
CH-500_AlSettings_00.datl fCH-500_ AllSetings_00.dath
1 CH-500_AlISettings_01.dat , 1 CH-500_AlISettings_01.dat
1 CH-500_AllSettings_02.dat | 1 CH-500_AllSettings_02.dat |
-\CH-500_AIISettings_03.dat ) -‘CH-500_AIISettings_03.dat !

AV : Select <P :Nextpage MENU:Load R/B: Cancel AV : Select 4P :Nextpage MENU:Load R/B: Cancel

9. Press the MENU key to close [System Menul].

Color Settings

When newly installed, set the default color settings by [System] - [Color Settings] -
[Color Palette] - [Default Set]. The display colors are different between the MU-101C
and MU-121C even if they share the same display color settings. This is because the
properties of their LCDs are different. In order to keep the colors as close to the pre-
vious model as possible, the factory default settings have changed. Depending on
your configuration, one of the following measures may be necessary.

* When the MU-101C is replaced with MU-121C:
Default display colors: Use [System] - [Color Settings] - [Color Palette] - [Default
Set] to get the default display colors.
Custom display colors: Set the MU-101C-used custom display colors on this
equipment.

» Using MU-101C:
Adjust the color settings so that the color settings is same value as the previous

model. When you use the same display, the colors on the display are same, if the
color setting value is same between previous model and this equipment.

For details about adjusting the color settings, see the operator's manual.

Automatic adjustment of the train direction

The soundome assembly has a function to adjust the train direction automatically in
case it shifts due to vibration or external shocks. When the bow mark on the transduc-
er and flange assembly are faced to the ship's bow, as per the "Direction of the bow
mark" on section 3.1 "Check Points After Installation" the function is enabled. When
they are not faced to the ship's bow, change the DIP switch (S8-5) on the DIGI board
06P0288 to ON, referring to "External KP connection" on "2.4 Transceiver Unit”. The
function is enabled.

3-11
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3.11

3-12

Decreasing cavitation

When operating with high water temperatures, cavitation can occur in the soundome
assembly and the signal level can be subsequently decreased during high frequency
transmission. In this case, change the DIP switch (S8-6) on the DIGI board 06P0288
to ON, referring to "External KP connection" on "2.4 Transceiver Unit” to reduce the
effects of cavitation by adjusting the transmission power of the transducer.



APPENDIX 1 JIS CABLE GUIDE

Cables listed in the manual are usually shown as Japanese Industrial Standard (JIS). Use the following guide to locate
an equivalent cable locally.

JIS cable names may have up to 6 alphabetical characters, followed by a dash and a numerical value (example:
DPYC-2.5).

For core types D and T, the numerical designation indicates the cross-sectional Area (mm?) of the core wire(s) in the
cable.

For core types M and TT, the numerical designation indicates the number of core wires in the cable.

1. Core Type 2. Insulation Type 3. Sheath Type
D: Double core power line P: Ethylene Propylene Rubber Y: PVC (Vinyl)

T: Triple core power line

M: Multi core

TT: Twisted pair communications
(1Q=quad cable)

DPYCY

29)) (@@

4. Armor Type 5. Sheath Type 6. Shielding Type
C: Steel Y: Anticorrosive vinyl SLA: All cores in one shield, plastic ~ TPYCY
sheath tape w/aluminum tape

-SLA: Individually shielded cores,
plastic tape w/aluminum tape

MPYC-4

EX: TTYCYSLA - 4 MPYC - 4 ‘gg’
Designation typeJ # of twisted pairs——l_ Designation type:l #Ofcofes:l_ TTYCSLA-4

The following reference table lists gives the measurements of JIS cables commonly used with Furuno products:

Core Cable Core Cable
Type Area Diameter | Diameter Type Area Diameter | Diameter
DPYC-1.5 1.5mm? 1.56mm 11.7mm TTYCSLA-1 0.75mm?  1.11mm 9.4mm
DPYC-2.5 25mm?  2.01mm 12.8mm TTYCSLA-1T 0.75mm?  1.11mm 10.1mm
DPYC-4 4.0mm? 2.55mm 13.9mm TTYCSLA-1Q 0.75mm?  1.11mm 10.8mm
DPYC-6 6.0mm? 3.12mm 15.2mm TTYCSLA-4 0.75mm?  1.11mm 15.7mm
DPYC-10 10.0mm?  4.05mm 17.1mm TTYCY-1 0.75mm?  1.11mm 11.0mm
DPYCY-1.5 1.5mm? 1.56mm 13.7mm TTYCY-1T 0.75mm?  1.11mm 11.7mm
DPYCY-2.5 25mm2  2.01mm 14.8mm TTYCY-1Q 0.75mm?  1.11mm 12.6mm
DPYCY-4 4.0mm? 2.55mm 15.9mm TTYCY-4 0.75mm?  1.11mm 17.7mm
MPYC-2 1.0mm? 1.29mm 10.0mm TTYCY-4SLA 0.75mm?  1.11mm 19.5mm
MPYC-4 1.0mm? 1.29mm 11.2mm TTYCYSLAA1 0.75mm?  1.11mm 11.2mm
MPYC-7 1.0mm? 1.29mm 13.2mm TTYCYSLA-4 0.75mm?  1.11mm 17.9mm
MPYC-12 1.0mm? 1.29mm 16.8mm TTPYCSLA-1 0.75mm?  1.11mm 9.2mm
TPYC-1.5 1.5mm? 1.56mm 12.5mm TTPYCSLA-1T 0.75mm?  1.11mm 9.8mm
TPYC-2.5 25mm?  2.01mm 13.5mm TTPYCSLA-1Q 0.75mm?  1.11mm 10.5mm
TPYC-4 4.0mm? 2.55mm 14.7mm TTPYCSLA-4 0.75mm?  1.11mm 15.3mm
TPYCY-1.5 1.5mm? 1.56mm 14.5mm
TPYCY-2.5 2.5mm? 2.01mm 15.5mm
TPYCY-4 4.0mm? 2.55mm 16.9mm
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APPENDIX 2 HOW TO MAKE THE
RETRACTION TANK FOR WOODEN

VESSEL

These instructions show how to make the retraction tank for a wooden vessel.

Retraction tank (conceptual drawing)

Necessary components for the retraction tank

Prepare the components shown in the table below for the retraction tank. The dimensions in the
table are recommended values. Follow the recommended values as near as possible.

Name Material Thickness | Qty Remarks
PVC pipe PVC-U More than 1 | 8inch PN13.5 Inside diameter: 188.5 - 195
13 mm mmUse the VP type.Prepare a thread
groove that is suitable for the outside diam-
eter.
ae) 1200
Al 96 (M215x4)
91
C4
{e)
o
— +
© o
- (o))
N ~—
Q ©
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APPENDIX 2 HOW TO MAKE THE RETRACTION TANK FOR WOODEN VESSEL

Name Material Thickness | Qty Remarks
Flange-1 SS400 More than 1 | Inside diameter: Same as the outside di-
20.0 mm ameter of the fixing pipe.Outside diameter:
343 mm
c1 cC1

8 x 723

@343
(2230)

Fixing pipe SS400 More than 1 | Inside diameter: 10 mm smaller than the
7.0 mm outside diameter of the PVC pipe.
Prepare a thread groove that is suitable for
the thread groove of the PVC pipe.
(232)
=7
C1
|
(M215x4) ‘
7 | S
‘ ~
|
\

I

Cc3
| (230)
Angle-1 | SUS304-CP | 4.0 mm | 4 | Welded to the flange-1.
~ ()
3| 42 42
£ JET—
¥ Q
26

Drill the pilot holes for the M12 nut (15,

60
42
n—
mn)

2 locations), then weld the hex. weld nuts.
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APPENDIX 2 HOW TO MAKE THE RETRACTION TANK FOR WOODEN VESSEL

Name Material Thickness | Qty Remarks
Flange-2 SS400 More than 1 Inside diameter: Max. 259 mm,
12.0 mm Min. Pipe O.D + 20 mm
Outside diameter: 343 mm
C1 C1

o
AN 7
+
a
(@)
(0]

o 2

3 o
A

S
A
(o]
Te)
N | —
Q

I.D: Inside diamater
Pipe O.D: Outside diameter of the PVC pipe
Angle-2 SUS304-CP | 4.0 mm | 4 | Welded to the flange-2.

Prepare the long holes for the bolt

&

AL 4
N

TT

(@14 x 30, 2 locations)

2
26
"

B

60

il

AN
<

@14 x 30 long hole

Fixing plate SUS304-CP | 4.0 mm 4 | The equal angle iron (L50 x t4.0) is also
available.
235 32.5
(4)
Prepare the long holes for the bolt
(@14 x 30, 4 locations)
L ﬂﬁ/ _ _ - _ _ -
o 1 1 3
™
50 R4 - 6
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APPENDIX 2 HOW TO MAKE THE RETRACTION TANK FOR WOODEN VESSEL

Welding the components

Before assembling the retraction tank, weld the components to create the flange assembly 1 and
2.

* Flange assembly 1
Weld the fixing pipe and four angle-1 to the flange-1. After welding, mask the thread groove of

the fixing pipe, then apply anticorrosive coating to the flange assembly 1.
—--— Welding area (4 locations) (80)

Welding bead must be 62 [
within the welding area. 42)
O |
o
2] I S
© |
L
o &
M N ]
M M215 x 4 g S S
Flange-1 £
8 | A\
| =] gl
/ 3 (@230) N
11028} 0343 /Ra3.2

A-A

* Flange assembly 2
Weld four angle-2 to the flange-2.

(72)
47
(12) ((35)
&=
ol = <
o
— —--— Welding area (4 locations)
Welding bead must be
within the welding area.
A-A
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APPENDIX 2 HOW TO MAKE THE RETRACTION TANK FOR WOODEN VESSEL

How to assemble the retraction tank

To assemble the retraction tank, prepare the installation materials shown in the following table.

Name Material Type Qty

Hex. Bolt SUS304 M12x20 - 25 8

SUS304 M12x25 or more 8

Hex. Nut SUS304 M12 8
Spring Washer SUS304 M12 16
Flat Washer SUS304 M12 24

1. Fix four fixing plates to the flange assembly 1.

— Detailed view

Spring washer

Hex. bolt’
(M12x20 - 25)

Flat washer

Hex. weld nut

Angle-1 —/\\/A\

Fixing plate

*: Length of bolt should be such that bolt does
not interfere with other bolts when tightened.

2. Fix the flange assembly 2 to the component assembled at step 1.
Tighten the bolts temporarily to allow for fine adjustment later.

= Detailed view

Insert the hex. bolt from the inside (angle-2
side), then tighten the hex. nut from the outside.

Angle-2

Vy— Fixing plate
Flat washer f Spring washer
Hex. bolt —"
0 (M12x25 or more) —
i¢ - _\— Hex. nut
& o AN Flat washer
S8
Flange
assembly 2
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APPENDIX 2 HOW TO MAKE THE RETRACTION TANK FOR WOODEN VESSEL

3. Apply marine sealant to the threads of the PVC pipe, then screw the PVC pipe into the flange
assembly.

Flange
asssembly

Apply marine sealant to
the threads.

4. To prevent water from entering at the threads, fill the clearance between the flange assembly
and PVC pipe with marine sealant.

- Cross-section view:
marine sealant application area
Apply marine sealant carefully, so
that the it does not go over the top
surface of the flange.

Fill this area with
marine sealant.

Marine sealant

%
#
PVC pipe

AN

Flange/assemblyq

AP-7



APPENDIX 3 HOW TO INSTALL THE
RETRACTION TANK FOR WOODEN
VESSEL

Install the retraction tank for wooden vessel (prepared in APPENDIX 2) as shown here.

Installation location considerations

Discussion and agreement are required with the dockyard and ship owner in deciding the location
for the retraction tank (hull unit). When selecting the installation location, consider the following
points:

+ Select an area where the noise and interference are minimal.
The point at 1/3 to 1/2 of the ship’s length from the bow or near the keel is the best. The center
of the retraction tank should be within 1 meter of the keel to prevent a rolling effect.

* Install the retraction tank off the keel.
Do NOT install the retraction tank on the keel and mounting hole for the retraction tank should
not be contact with the keel.

%ﬂ Retraction tank
] I:I-Il:l @_ |—L|

/
Mounting range |

- Keel
1/2 Within 1 m
» Select a place where interference from the transducers of other equipment is minimal.
The hull unit should be at least 2.5 meters away from the transducers of other sounding equip-
ment.

» Select a place where no obstruction should be around the full-lowered transducer.
No obstruction should be in the fore direction since it causes a shadow zone and aerated water,
resulting in poor sonar performance.

* The distance between the bottom line of the keel and retraction tank should be 50 mm.
When the distance between the bottom line of the keel and retraction tank is more than 50 mm,
the echo beam may be interrupted with the keel or other ship’s bottom structures.

Keel

Bottom line of the retraction tank

Bottom line of the keel — %

Echo beam area
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APPENDIX 3 HOW TO INSTALL THE RETRACTION TANK FOR WOODEN VESSEL

 Install a flow rectification component to the hull where the transducer projects.
Install a fairing or stainless plate as the flow rectification component. See the next page to select
a faring or stainless plate.

Selection of the flow rectification component

According to the vertical distance between the !
bottom line of the keel and center of the retrac-

Imml
tion tank, select a fairing or stainless plate as _jﬁu_ "
the flow rectification. I 1 Retraction tank
il
Iyl
Iyl
I
Kol 1|
|.L_V_JJ
A <50 mm: Select a stainless plate

—<
| A 250 mm: Select a wooden fairing
|

<1000

Recommended dimensions for the stainless plate

* Length (bow-stern direction): R. P + 20 mm or more

* Length (both sides direction): Pipe O.D + 100 mm or more
* Thickness (T): 10 mm or more

» Diameter of the hole: Pipe I.D + 1 mm

Note: For flat bottom hull, prepare a wooden reinforcement block to decrease the vibration of the
retraction tank. The recommended dimensions of the reinforcement block are shown below.

Recommended dimensions for the reinforcement block

* Height: 300 mm or more

* Length (bow-stern direction): Same as the distance between the ribs
» Length (both sides direction): Pipe O.D + 100 mm or more

» Diameter of the hole: Pipe O.D + 1 mm

= Pipe O.D + 100

Pipe 0.D

ey e 1D R.P: Rib pitch

7 Pipe I.D: Inside diameter of the PVC pipe
Pipe O.D: Outside diameter of the PVC pipe

Reinforcement block

> Pipe O.D + 100 T Rib o
| / ¢
- e s { N =3
_ _ _ _7 8 [ o
A _ ol *
o\ x ;égf o &
@'?\9— - :.___—{ Al R
= g _ 4 S
Stainless / T=10 Rib
\V\,\\plate -\
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APPENDIX 3 HOW TO INSTALL THE RETRACTION TANK FOR WOODEN VESSEL

Recommended dimensions for the faring

* Length (bow-stern direction): R. P + 100 mm or more (700 mm or more recommended)
» Length (both sides direction): Pipe O.D + 100 mm or more

» Diameter 1: Pipe O.D + 1 mm

* Diameter 2: Pipe I.LD + 1 mm

» Distance between the bottom lines of the fairing and PVC pipe: 30 mm

Note 1: Be sure the fairing does not interfere with the raising or lowering of the transducer.

Note 2: Streamline the fairing to keep water pressure and bubbles minimal.

Note 3: If the height of the fairing is less than 300 mm, install a wooden reinforcement block on
the inside of the hull.

Reinforcement block

Diameter 2 |

= Pipe O.D + 100

o @ (] o
| ~ - R
@ @ Al
____________ _\:; [ Sp—
------------- i 2
\
N
N
N
\
N
— \
NA
\ Case 1 Case 2
R.P: Rib pitch (No reinforcement block)  (With reinforcement block)

Pipe 1.D: Inside diameter of the PVC pipe
Pipe O.D: Outside diameter of the PVC pipe
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APPENDIX 3 HOW TO INSTALL THE RETRACTION TANK FOR WOODEN VESSEL

Mounting hole and installation of the flow rectification component

1. Select the installation location referring to "Installation location considerations" on page AP-8.

For the location of the mounting hole, consider the following points:
* Make the mounting hole between ribs.

* The mounting hole should not be across the hull plates of the vessel.

OK
Hull platex
D)
Mounting /
hole

Mounting hole is at the
center of the hull plate.

Hull

WRONG

=

Mounting hole is
across the hull plates.

2. Install the flow rectification component (fairing or stainless plate) on the ship’s hull.
Be sure the bolts penetrate through the ribs or wooden reinforcement block.

waterproofing.

Apply the adhesive to the area between the ship’s hull and flow rectification component for

Apply the adhesive evenly to provide smooth water flow around the flow rectification compo-

nent.

— For the fairing

Reinforcement block
Rib ‘\
_\f E: e s

[

, \)

S
Adhesive:

The water flow around the
rectification component
must be smooth.

Hull plate
/
/ 74

— |
2N

Fairing

|:| : Adhesive application area

Fill the bolt holes with the adhesive.

— For the stainless plate

|:| : Adhesive application area

Reinforcement block
Rib—\ . ‘\

200002020 %020200¢ g Hull plate
| | RS, / /
i =
Adhesive: 4 =) = /
The_\{vatgr flow around the \—Apply the adhesive
rectification component around the bolts.
must be smooth. Stainless

plate

4. Open a mounting hole in the hull and flow rectification component perpendicular to the water-

line.
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APPENDIX 3 HOW TO INSTALL THE RETRACTION TANK FOR WOODEN VESSEL

Installation of the tank reinforcement structure

Install the tank reinforcement structure to prevent the retraction tank from coming off and vibrating.
Fix the tank reinforcement structure to the ribs or ship’s superstructure.

Tank reinforcement structure

L

Tank reinforcement structure (concéptual drawing)

Create the tank reinforcement structure considering the structure of the hull. The minimum dimen-
sions of the tank reinforcement structure are shown below. Ensure the reinforcement structure
meets the minimum dimensions or better.

To fasten and assemble the tank reinforcement structure, use the M10 (or more) bolts.

~

>100 Rib—
=700 D
o
q o . o i
S oY ]
M~ ]
Al o “\ o o
q - 61;9‘_1:
»OQO 3
Ox; § Al N
T T Al —
o] | | o
/ =100 =100

Note: Make the bolt holes for the tank reinforcement
structure so that the center of any two bolt holes is facing
the ship’s bow.
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APPENDIX 3 HOW TO INSTALL THE RETRACTION TANK FOR WOODEN VESSEL

How to install the retraction tank

1. Set the retraction tank to the tank reinforcement structure and mounting hole.

2. Loosen the bolts fixing the flange (8 locations, 16 pcs), then adjust the flange of the retraction
tank so that it is parallel with the waterline.

Level gauge: Retraction tank
Set a level gauge on the \ ——_/_

retraction tank. Adjust the flange 5)
of the retraction tank so that it is
parallel with the waterline.

Tank reinforcement structure

3. Fasten the bolts that are loosened at step 2.
4. Mark a line on the location on the retraction tank and tank reinforcement structure that points
toward the ship’s bow.

. | /B

e

%, :
=
Mark the line that points '(
toward ship's bow. N -

Bow

5. Pull out the retraction tank.
6. Sand the retraction tank (PVC pipe) with a grinder to increase adhesion.

Sand the adhesion area on the
hull and flow rectification \ //

component.

Retraction tank
(PVC pipe)
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APPENDIX 3 HOW TO INSTALL THE RETRACTION TANK FOR WOODEN VESSEL

7. Use a hair dryer or the like to dry the mounting hole, then apply the adhesive to the contact
areas between the retraction tank and mounting hole.
Apply the adhesive both to the retraction tank and mounting hole.

8. Set the retraction tank to the tank reinforcement structure and mounting hole to align the line
marked at step 4.
After setting the retraction tank, remove the adhesive run over the mounting hole.

Retraction tank
(PVC pipe)

I
NS

Reinforcement block —\ L

Hull plate

T T

) [ Adhesive application area

(Fairing or stainless plate)
9. Fasten the retraction tank to the tank reinforcement structure with eight hex. bolts (M12).

o Hex. bolt (M12)

_  Detailed view

Washer
Flange

Washer ;

Hex. nutxj@

10. Confirm that the flange of the retraction tank is parallel with the waterline.
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CH-506*—%

HULL UNIT ASSEMBLY PARTS

001-461-300-00 **

CODE
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C1354-210-B

= 1
2 TRUNNION PIN 06-021-4022-2 ROHS 1
CODE
NO. 100-280-392-10

PRz e

3 | GRASE cOTTON COVER 06-02174025-0 ROHS 1
CODE
0. 700-330-630-10
73997 9
4 | Puavce pusi SoF-1618 2
CODE
o 000-166-569-10
vy (P)
5 | ormer €0 0041A (P42) 1
CoDE
0. 000-166-366-10
047" (AS568)
6 €0 0355 A 1

0-RING (AS568)

CODE
NO. 000-196-415-10

) o
7| ensker SHJ-0009-1 ROHS |
CODE
t=2 W 661-000-091-10
9" 9R37kn-) 150
—

8 | GREASE COTTON SEAL (AN — LR !
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N0 661-400-230-10
2NN g D
“ V8133L 9. 549 *0. 6l
GLAND PACKING 10 T20.6M 1
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O 000-192-198-10
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A-18

A-17
FuURVND GOOE W0 [001-461-250-00 | 06AY-X-9405 1 FuUuRVND OODE Mo [001-461-210-00 | OGAY-X-9403 1
TYPE CH-5061/5062 1/1 TYPE CP06-02101 1
[=]
AR AR IEMHE
LOCAL ASSENBLING PARTS
INSTALLATION MATERIALS
B & % ® B BE e g EE & 5 & W ® E Tz uE Rt WE
NO. NAVE OUTLINE DESCRIPTIONS a'TY RENARKS NO. NAVE OUTLINE DESCRIPTIONS Ty REMARKS
TIY N YR 780 +MIRIE VA 1 20
==~ 0132303
! et C@ RS R ! [ seLr-Tarping screw @5 | 5X20 SUSS04 4
I conE CODE ‘
vz 0. 700-098-711-10 No. 000-152-608-10
9" 9R37kon-y 130
| ne— 0132304
2| GREASE COTTON SEAL AN — L la LA !
CODE
0. 700-098-720-10
b= avd Loto
EJ) P 1616 | 06-021-4022-2 Ros |
CODE
o 100-280-392-10
7 RMBAE
* | GREASE COTTON COVER 06-021-4025-0 ROHS 1
CODE
0. 700-330-630-10
REHE
S | WAIN BobY FLANGE 06-027 45211 !
CODE
NO. 100-409-731-10
93957 9 ®18
=1
6 | FLaNeE BusH @ S0F-1618 2
CODE
0. 000-166-569-10
G b0
7 | osmee @ 00 0041A(P42) |
CODE
o 000-166-368-10
027" (AS568) $64
8 | o-rinG (Ass68) © €0 0356 A 1
CODE
0. 000-196-415-10
759K N gk D
9 [ can packine 10 = 2 o IS 0.5 40, e 1
CODE
NO. 000-192-198-10
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FURUNO ELECTRIC CO ., LTD. FURUNO ELECTRIGC GO .. LTD. KR
(1354-M05-B C1354-M01-B
A-19 A-20
FuUuRUNOD GODE M0, [001456-130-00 | 0BAY-%-9401 —1 FuUuRUNOD GOE W0 06AYX-9417 -1
TYPE CPO 1/1 TYPE 1/1
INSTALLATION MATERIALS INSTALLATION MATERIALS
5 & W 3 B Rk HE i/ % &5 & W 3 Ba ik HE i E
NO. NAVE OUTLINE DESCRIPTIONS QT REMARKS NO. NAVE OUTLINE DESCRIPTIONS QY REMARKS
+HIRIE VY 192 20 47" b (93t) HOMI TR B AR ERER
1| SeLF-TAPPING SCREW (:)W—W;[ @5 | 5X20 SUSS04 7 4 1| caBLE ASSEMBLY 5 FRU-HOML-SWAS 1 |OR SISTLAY T
CODE CODE
NO. NO.
ERETF 21 =7 W (93tv) HOMI %Q’é §§§Egg§{%3§
1 it
2 | cRiwp-oN LU &) fv2-4 BLU K 2 2 | GABLE ASSENBLY FRUHONTONAS 1 |EoRSASTLAY T
CODE | CODE
NO. NO.
77" b (93£2) ﬁ;g&;g%ﬁ#
3 FRU-CCCAF 18-05H-8 1 |FOR DISPLAY UNIT-
CABLE ASSEWBLY TRANSCEIVER UNIT
CODE
NO.
4 FRU-CCCAF 18-101-8 1 |FoR DISPLAY UNIT-
CABLE ASSEWBLY TRANSCEIVER UNIT
CODE
NO.
77" b (93£2) SR ARERE-LT
FRU-H-A-15M e R O
5| cBL B/W TRX AND HULL 1 [SEEEIED EOR
ﬁgDE RAISE/LOWER DRIVE
77 b (h3EY) BR ARERE-LT
FRU-HH-A-30M D R
6 | cBL B/ TRX AND HULL 1 |jEkEeED EOR
CODE l RAISE/LOWER DRIVE
NO. 001-471-530-60
77" b (93£2) ﬁiﬂ}%mﬁﬁﬁ ?EfrF
7| GBL B/ TRX AND HULL FRU-MH-AZ50M 1 [SEEEIED FOR
CODE l RAISE/LOWER DRIVE
. 00
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A-21 A-22
F unu-o CODE NO. 001-468-920-00 06AY-X-9402 -2 F unu“o CODE NO. 001-461-270-00 06AY-X-9406 -3
TYPE CP06-02501 /1 TYPE CH-5081-N 1/2
=]
ooooo Bk 18 B
LOCAL. ASSEMBLING PARTS
INSTALLATION MATERIALS
(aign) oooo oooo ooooo oo ooooo & 5 & # B = BE /R ey Bk E
NO. NAVE OUTLINE DESCRIPTIONS Q1Y REMARKS NO. NAVE OUTLINE DESCRIPTIONS Ty REMARKS
oooo 16 & =Mt 135
1 b= FV1.25-3(LF) RED K 1 b B 11810
CRINP-ON LUG NS : 1 BALL WRENCH 25| 1
cooe | . oo No.
NO- 000-166-756-11 000-162-561-10
nooo 21 S 4K R =54,
A /s
2 | crivp-oN LG o) P24 BUK 2 2 | TANKGUIDE ASSEWBLY CH-5061/82 1
cooe | conE No.
NO- 000-157-247-11 001-473-920-00
g M 35
5 | yex gLt (wjd,m W10K35 SUS304 )
copE: No.
500-162-786-10
o AR »21
[ FLaT wasteR M0 SUS304 4
copE No.
000-167-232-10
Ut
5 @ W10 SUS )
N
<=7 fmew
000-167-533-10
Yk =997
P —
13
6 | FASTENING BAND ’nTJlJmm]mﬂ 1X_30/40 SUS304 1
copE No.
000-177-039-10
T p—
7 | oo 06-008-1031-0 ROHS )
46 [coo No
T00-028-520-10
EE $31.4
¢ | ysrr s 0601121110 Rois__|
oot 10
T00-057-990-10
N 9Fy @37
9 | packine = I" 06-011-2209-1 ROHS )
= conE No.
i T00-436-831-10
S M 2 %
10 ex. soLT Wﬁ 20 | W2OXED US04 8
oo Mo
000-162-826-10
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0000000000000 00000000000. FURUNO ELECTRIC CO .. LTD.
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A-23 A-24
FuURUNO CODE W0 [001-461-270-00 | 06AY-X-9406 3 FuURUND CO0E W0 [001-461-260-00 | 06AY-X-9407 3
TYPE CH-5081-N 2/2 TYPE CH-5081-A 1/2
=] =]
T A A T e A AR
LOCAL. ASSEMBLING PARTS LOCAL. ASSEMBLING PARTS
% 5 E- L) B 18 ﬁi Bk s & 5 & [ -] BRI By it g
No NAVE UTLINE DESCRIPTIONS 0Ty RENARKS N NAVE OUTLINE DESGRIPTIONS 0Ty REMARKS
N iE® 34 ¥ bt ; 135 ,
11| spRiNG wASHER 20 SUS304 8 1| ot wmenc ZSJ\L@ THB—40 |
(CODE No. ! [CODE NO.
500-167-401-10 000-162-561-10
W EFES 40 Soph A 4R 154
p— o
12| FLAT WASHER M20 SUSS04 1 2 | TANKGUIDE ASSENBLY Gl 5081/82 1
conE No. oo No
000-167-452-10 001-473-920-00
Ao 1 A B 35
13| Hex ot N20 SUS304 16 3 | vex gLt ijo W10X35 SUS304 )
oo No. oD No.
000-167-476-10 0016278610
I4(0.5) w0 o ATEE 521
— 0214035
| simos) "9 06-021-4035-1 4 [ FLar waster —— 4
=05 |cobE No. [CODE NO.
10029542110 000-167-232-10
IL(1.0) w0 Ut
15 | sunct.o —— 06-021-4036-1 ) 5 {aur @ W10 SUS )
=1 |cooE No, ” (CODE NO,
10028523110 500-167-533-10
4(2.0) I
39 P
o) 06-021-4037-1 3 s
16 {suimcz. 0 L, 4 6 | easteninG B0 A 1X_30/40 SUS304 |
=2 cop o. CODE No.
T00-295 44110 000-177-039-10
M %\ o
[ P—— @ 07934k NO.575 #50Mx | 4 7 oo 7 06-008-1031-0 ROHS )
& conE No. 46 [oo0E No.
000-194-894-10 T00-028-520-10
ES $37.4
¢ | ysrer s 06-011-2111-0__ROHs__|
= copE No.
T00-057-940-10
N9y 31
9 | pckne = I” 06-011-2209-1 ROHS )
= oo No.
T00-436- 83110
s a0
10
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A-25 A-26
FuURwUNOo CODE W0, [001-461-260-00 | 0GAY-X-9407 -3 FuURUNO e W0, [00 90-00 | 06AY-X-9408 2
TYPE CH-5081-A 2/2 TYPE CH-5082-N 2
=]
T 3 40 5
LOCAL ASSEMBLING PARTS IEMHE
INSTALLATION MATERIALS
& 5 & W ® =R BE IR Eed A& EE = = Z % " Ha ey T
. NAVE OUTLINE DESCRIPTIONS o REWARKS No. NAVE QUTLINE DESCRIPTIONS oy REMARKS
NAER 34 * -MF 135 0
11| spRinG WasHER N20 SUS304 8 [ - 25] § THB-40 1
oo No e
000-167-001-10 I
WAATEES 40 SN AN 154
12| FLAT WaSHER N20 SUS304 16 P - CH-5081/87 .
cooE: No. e
J00-167-452-10 NO. 001-473°926-00
Atk 1 Even -
13| Hex nur N20 SUSS04 1 L3 I— 610 | M0X35 SUS304 2
conE Mo o0t
000-167-476-10 o
Y4(0.5) FTES $21
14 06-021-4035-1
SHIN(.5) 4 4 W10 SUS304 4
— FLAT WASHER G e
10029542110 I e
- e 06-021-4036-1 o
15 sima.o o 2 5 |yt W10 SUS )
=1 |cooE o = o
10020543110 0 S
4(2.0) At 207
39 Y aE U997
16 = 5.9 06-021-4037-1 e
SHIN2.0) 2 o 4 6 | Fastening sa %W 1X_30/40 SUS304 1
100 29544110 o0
RN 2974 —
" 225 e N AT $497 35
LIQUID GASKETS 20 1 7 | prpe oap b4 SHN-0011-1 ROHS f
140 Joone no. cor
000-193-909-10 P
M4 %\ AREF I 24 80
18 | sennr % a5k NO_ST5 0MLx__| 4 e sor | 20 8030 S350 ,
S conE No. oo
000-194-894-10 o
N iEe 34
% | SPRING WASHER 120 SUss04 8
cone |
o 60 187°461 10
WAATES
L3 Fp—— W20 SUS304 16
cone l
o 0016745570
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C1354-M07-D (2) C1354-M08-C (1)
A-27 A-28
FuRuUNOD 06AY-X-9408 —2 FlurRuNo COE 0, D6AY-X-0409 3
2/2 TYPE 12
IEMHR IEMHER
INSTALLATION MATERIALS INSTALLATION MATERIALS
& 5 & # B LE sz Rk ik & 5 % B A g mRE
o NAVE OUTLINE DESCRIPTIONS Ty RENARKS o, NAE QUTLINE DESCRIPTIONS 0Ty RENARKS
Afatoh 1 Wt 135
L (- 120 SUS304 16 - 29 W40 .
cone: cone
No o
4(0.5) ZRDE T 1ot
12 | sninc.5) 06-021-4035 1 4 2 | TANKGUIDE ASSENBLY @ Ct5081/62 1
cooe | cone
o i No
IL(1.0) AR I 35
13 | suimct. o) 06-021-4036-1 2 3 | yex soLt 1610 M10X35_SUS304 2
cone l e |
o i o 00-165-786-10
¥h(2.0) 3 W HPESR »21
1 | s o T e [ooiai 4 o st msen o SUsaod .
=2 cone cooE |
o NO. 000-i67-733710
S { 205 Utk
15 | seamr (% 859341 NO.575 %50MLx | 5 |y @\2 oSS )
cooe | i conE
o 60016456410 No
V' at -7
[ —
P 13 /i
6 | FASTENING BAND I 1X_30/40 SUS304 1
cone l
o 601 77-736- 10
W4T F7 35,
[ Ojﬂ“‘ SHN0011-1 ROHS 1
cone:
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ABE I 28  w
8 | e sour 120 | 120080 SUS304 s
cooe
o
N iR 24
O | SPRING WASHER @ 120 SUSS04 8
cooe |
No ln
W ATESR $40
10 W20 SUS304 18
FLAT WASHER
cooE
No
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A-29 A-30
FuUuRUND GO0 W0 06AY-X-9409 3 FURUND GO0E W0__[001-461-310-00__[06AY-¥-9410 5
TYPE 2/2 TYPE CH-5061-N 1/2
[=]
IEMHE I3 1 4B 5D
LOGAL ASSEMBLING PARTS
INSTALLATION MATERIALS
& 5 % ® B L& #E ik LAd & B o® BE U £ ik i
o NAE OUTLINE DESCRIPTIONS 0T RENARKS No. NAVE QUTLINE DESCRIPTIONS 0Ty REMARKS
AP 10 HMEER
1 hex ot Mo SUs304 16 (1 PS—— 06-027-4882-2 )
cone CoDE No.
NO. 0 700-408-682-10
I4(0.5) % W iER 18
12 | sumo.s =y 06-021-4035-1 4 L3 (R— W10 SUS316L i
=05 [oone CoDE No.
NO. il 000-167-389-10
Y4(1.0) » TS
13 | smnct.0) = 06-021-4036-1 2 8 | puar washER W10 SusateL s
=t fooe | CODE NO.
o 100-595-431 10 00016741610
I4(2.0) N Afath 1
= = -021-4037- 4 W10 SUS316L
14 | shime. o) $ 06021740571 4 HEX. NUT 4
T2 lome | cobE No.
o 00-395- 44170 000-167-430-10
AR R b 295 RAF M2 70
225
15[ Lioui easkeTs go | TB1I21 2006 i 5| Hexacon Head sceen @iju WI0XT0 SUSST6L .
140 oope CODE N
NO. 000-193-806-70" 000-192-641-10
M %\ A M 35
16| seaLaNT % 09954} NO.575 +50ML+ 1 6 | ex o W}élﬂ N10X35 SUS304 )
cone CoE o,
NO. 000-154-89410 | 000-162-786-10
o FEES 521
L - W10 SUS304 i
o o,
00016723210
8 W10 sus
Nt 2
ST foeno
00016753310
VAt =977
QT
P 13 /1
® | Fastening BaD I 1X_30/40 SUSS04 1
CoDE o,
00017703910
Y 5
10 | qan 06-008-1031-0 ROHS )
4 [coo No
100-028-520-10
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FURUNO ELECTRIC CO .. LTD. FURUNO ELECTRIC CO .., LTD.
C1354-M09-D (2) C1354-M10-F (1)
A-31 A-32
FuURUNO GODE N0 [001-461-310-00 | 06AY-X-9410 -5 FuURuUNOD OOE W0 [ 001-461-300-00 |06AY-X-9411 =5
TYPE CH-5061-N 2/2 TYPE CH-5061-A 1/2
L] [=]
T A A T e A AR
LOGAL ASSEMBLING PARTS LOCAL ASSEMBLING PARTS
& 5 & B oE BE U B ik E & = % W ®E X ] Bl AR EE
[ NAVE QUTLINE DESCRIPTIONS Ty REMARKS N NANE UTLINE DESCRIPTIONS 0Ty RENARKS
Ed WEER @
06-011-2111-0__Roks 10,7 ———
T yasHer 4 [ ——— [4\‘ 06-027-4882-2 N
[CODE NO. WL [CODE NO.
700-057-040-10 T00-408-682-10
N ok N AES 1
12 | ppcking 06-011-2209-1 ROHS 2 2 | soming wasHER @ W10 SUS316L 4
CoDE No. coE o,
10043663110 000-167-389-10
AR I FES 021
WI6X75 SUS304 ==
13 hex soLT 6 3 | uar wasteR = W10 SUS316L s
coE o, CoE o,
000 162823 10 00016741610
W AR Afith 1
41 SpRING WASHER N6 SUS304 8 4 e W10 SUS316L 4
CoDE No. o o,
00016740010 00016749010
W ES REH IR n
19| FLAT wAsteR M6 505304 1 5 | Hexacon HEAD ScReN W‘* 0 [MIOKT0 SUSST6L 4
oD o, CoDE 1o,
00016744810 00019264110
Afath 1 AR b 35
16 | HexaconAL NUT N6 5US304 16 6 | ex goLt @W}bm WI0X35 SUS304 )
CoDE 1o, oD o,
00016747410 00016278610
T o AR »21
17 | et 07934k NO.575 #50Mx | 4 - TR .
oD o, CODE 1o,
000-104-894-10 00016723210
Ut
8 @ W10 SUs )
Nt
<& faew
00016753310
Yt y-hYy7
13
O | FAsTENING BAND i 1X_30/40 SUSS04 1
o o,
00017703910
WY
10 [ o @ 06-008-1031-0 ROHS )
46 [oo0E No.
100-028-520-10
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A-33
FURUNO GODE N0 | 001-461-300-00 | 06AY-X-9411 5
TIPE CH-5061-A 2/2
=]
T 3 40 5
LOCAL ASSEMBLING PARTS
s e b B[R miE
No. NAVE UTLINE DESCRIPTIONS 0Ty REWARKS
Ee $37.4
1 uasHer [ — 06-011-2111-0 ROHS | 4
oo No
T00-057-940-10
R 831
12| packing I . 06-011-2209-1 RoHS )
— cooE: No.
T00-436-831-10
AEE M "
(3N P— ﬁlms WI6XT5 SUS304 B
conE Mo
000-162-823-10
RS 2
14| SPRING WASHER = W16 SUS304 s
oo No
500-167-400-10
W ANTESR
15 [ FLAT wasteR M6 SUs304 “
oD No.
000-167-448-10
A 15
16 HexaconAL nuT W16 sUs304 16
conE Mo
000-167-47410
RN 2974 yos
|
17| Liaui easkeTs 50 |TBI121 200G 1
140 Joone no.
000-193-909-10
MW 205
18 | seaLant % a5k NO_ST5 0MLx__| 4
~ conE No.
000-194-894-10
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A-34

FuURUNO CODE No. | 00 30-00 | 06AY-X-9412 -4
TYPE CH-5062-N 12
INSTALLATION MATERIALS
= 5 L [ Eryz T HE|  meomE
o. NAVE OUTLINE DESCRIPTIONS QT RENARKS
WEER
! [ saFT FixTuRe 06-027-4882-2 2
CODE
No.
NS
2 [ sprine wasteR 10 SUs316L B
CODE |
NO. 000-157-389-70
FEE 621
22
3 [ FuaT wasteR =3 W10 SUSS 161 .
CODE
No.
Afth 192 —
EB I8
4| Hex e 110 SUS316L B
1 CODE |
NO. 000-187-490-10
AEE IR 70
5 | HEXAGON HEAD SCREW @W}t 10 | M10X70 SUS3T6L 4
CODE l
N0, 000-197-641-70
KA M 35
6 | Hex. soLT (Qpmmmioto [ W10 U530 )
CODE
No.
o FTES w21
7| FLAT WASHER 110 SUS304 4
CODE
O
upsh
¢ @ W10 SUS )
U-NUT
ST e
No. i
¥ b y-hY97
[ gm——
= 13
O | FASTENING BAND ;‘W 1X_30/40 SUS304 .
CODE |
NO. 000-177-039-70
N A7 497" 35
/ : SHN-0011-1 ROHS
101 prpe cap @ﬂd’“ |
CODE l
No. 661-400-17i~70
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FURUNO ELECTRIC CO .. LTD.
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A-35
o 06AY-X-0412 —4
22
INSTALLATION MATERIALS
b & W O EryTe RE| WA
o, NAVE QUTLINE DESCRIPTIONS Ty RENARKS
A M "
11 e goLT (ﬁle org | HIOKTS Sisiod .
cone:
No
NAER 2
]
12 | spRiNG WASHER == W16 SUS304 s
cooe |
o i
O TR 20
13| FLAT WAsHER @ 116 SUS304 “
= CODE |
No i
Afatrh 15
14 HexaconaL NuT W16 SUs304 "
cooE
o
P
15| seLant 179341 NO.575 +500Lx |

CODE

NO. 600-154-89410""|
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A-36
u .. n CODE NO. 06AY-X-9413 -4
TIPE 12
IEMHR
INSTALLATION MATERIALS
= wom e WE| ma wE
10 OUTLIKE DESCRIPTIONS Ty REMARKS
1| staFT FixTuRe 06-027-4882-2 2
coE
NO.
W HER o
2 | SPRING WASHER @ W10 SUS316L B
CoDE
NO.
TES
3 [ FLaT waster W10 SUS316L .
cooE |
NO. 000-187-476-10
Afatoh 192
4| Hex. nur W10 SUS316L B
CoDE l
NO. 000-17-490-70
AFH MR 70
5 | HEXAGON HEAD SCREW (EW]MO MI0X70 SUS316L B
cone l
N0, 000-192-641~10
A I 5
6 | Hex. soLT 11610 MI0X35 SUS304 )
coE l
NO. 000-163-786-70
FRER 21
7| FLAT WASHER 110 SUS304 4
cone
NO.
upsh
¢ @ W10 SUS )
U-NuT
= CODE |
NO. [0
£ )97
[ gm——
= 13
O | FASTENING BAND ;‘W 1X_30/40 SUS304 |
CoDE
NO.
NAT %97 r_354
10 [ pipe op ®ﬂ¢44 SHN-0011-1 ROHS .

CODE |
NO. 661-400-11i-10°
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A-38

A-37
F unu“o CODE NO. 06AY-X-9413 -4 F unu“o CODE_No. 001-458-100-00 0BAY-X-9502 -1
TYPE 2/2 TYPE FP06-01601 ”
o
IEMHE TRmE
INSTALLATION MATERIALS ACCESSORIES
& 5 & W [ G BE HE R HE & 5 2 B = BE HE Ak
o NANE OUTLINE DESCRIPTIONS o REWARKS o, NANE oUTLINE DESCRIPTIONS Ty RENARKS
A M R PRI
— Tz
L [— WI6XT5 SUS304 6 o ot oo | Sy 06-021-2112-0 ROHS |
o0E | T e .
o [0 No 10038158610
W iR BERATE R TR
12| seRins wsier 6 Sussor 8 2 | coNTROL NOUNTING BASE __ 06027725410 1
oo | s o coDE
o i 0.
AT ER +hIRIIE 12 20
13 1 FLAT WASHER 6 Sussod 14 3 | SELF-TAPPING SCREW ém—m;[ o5 [ OX20 SUSSO4 2
cone | coDE
NO. 000-167-448-10° No.
ARtk 191 =075 L ®20 g
14| HexagonaL NuT M6 SUS304 16 4| coswETIC PLUG _ DP-687 0 P
CoDE | L4 CODE |
NO. 000-167-474-10° NO.
RN 297h 225 AEA9) 241B 12
225 oy
15 | oo askers 50 | TB1121 2006 | [ [P —— “")‘ lT g |12 SU5308 4
[140 feope | WASHER 24 =7 |cove i .
o 601537565716 No 0015355610
vM A 205
16 | senmr f% 879344 NO. 575 +50MLx |
cone |
o 6016456410
(BE®T %L, $HMTT,  DIMENSIONS IN DRAWING FOR REFERENGE ONLY.) (BE® %Ik, $EMTT,  DINENSIONS IN DRAWING FOR REFERENCE ONLY.)
FURUNO ELECTRIC GO .. LTD. FURUNO ELECTRIC CO .. LTD. KR
C1354-M13-E (2) C1354-F02-B
A-39 A-40
FuUuRUNOD OODE W0, [001-476-920-00 | 06AY-X-9501 -0 FWwRuUNoD [CoDE Mo [001-456-120-00__[06AY-X-9301-1_1/1
TYPE FP06-01902 1 [ TreE | sPos-01601 [pox mo._p
SETS PER
HTERE SHIP N0. SPARE PARTS LIST FOR USsE Ity
ACCESSORIES
& = I ] UE B HE T
No. NAVE oUTLINE DESCRIPTIONS Ty RENARKS QUANTITY RENARKS,/ODE. NO.
DHG. MO, d
T Uen | Nane OF OUTLINE ® WORKING
26 - 090-013- d
1 | HANGER WASHER @I 05-029-0132-1 ROHS 2 TPEW. | PER | PR | SPARE
7
coDE -
o l'm 1 £ »
77 (N2.5 1 | eLass Tuse — [ R
2 ) r 16-078-5073-1 FUSE OIS (rigs iz
KNOB (2. 5) "@Id’ 73 2 B4 PeF 000-131-004-10
coE |
o ‘
NFR'S NAME FURUNO ELECTRIC CO.,LTD. DWG NO. | C1354-P01-B 11
(MEOT (X, SAMTT, DINENSIONS IN DRANING FOR REFERENCE ONLY.)
(RE®THIX, $HETT. DINENSIONS IN DRAWING FOR REFERENCE ONLY.)
FURUNO ELECTRIC CO .. LTD. R

C1354-F01-A




A-42

A-41
FuUrRuUNOD [o0E Mo [001-456-490-00_ [06AY-X-9302-2_1/1
[TPe_ spos-or701 [pox wo. P
SHIP No. SPARE PARTS LIST FOR USE e
DWA. NO. QUANTITY REMARKS/GODE NO.
1TE | NAE oF QUTLINE ok [woRaNG |
TYPE NO. PER | PER | SPARE
SET | VES
E1-2"
1| BLADE FUSE 1 1 2
0287010. U
000-193-054-10
£1-3"
2 | FUSE 6LASS 1 1 2
TUBE TYPE FGMB-A 125V
6 PBF 000-157-492-10
NFR'S NAME FURUNO  ELECTRIG CO., LTD. DG NO. | C1354-P02-B n

FuURUNO [o0E Mo, [001-478-140-00_ [06AY-X-9303-0_1/1
[TPE spos-01702 [pox no. P
SETS PER
SHIP No. SPARE PARTS LIST FOR USE 2ty
DWG. NO. QUANTITY REMARKS/CODE NO.
e | NAME OF OUTLINE o [ vomN ]
TYPE NO. PER | PER | SPARE
SET | VES
b=z 19
1| BLADE FUSE \m ! 1 2
U :[19 0287015.U y
000-193-055-10
[S54
20 1 1 )
2 | FUSE GLASS 1
TUBE TYPE H)I¢ 5 FGMB 125V 6A
PBF 000-157-492-10
WFR'S NAME FURUNO ELECTRIC CO.,LTD. DG NO. | C1354-P03-A 1

(RE®OFEE, $2MTT. DIMENSIONS IN DRAWING FOR REFERENCE ONLY.)

(EOTEHE, #

EMT3 . DIMENSIONS IN DRAWING FOR REFERENCE ONLY.)




v
(@)

"all “02 J14.L0313 ONNHNA

| | | 2 | 1
TRV N L0 )13 R TR (173 4 R
(N JOLTT6VD) TIN TOBINDD + LN WV ST ] SO ATONLIN SISO o0 T O 1
I 009/00G-H3 | IMVIN'H w_‘om\>m_>_\mmm_>5&<
o o bk T Sermonez
(BETE) BYH+BRLE 4y ||||4_|||||||| s s B2 XS RAYHRUL L ARG ILEEYY Y A-APNL -4 (v
209/206-H + I 3 _ DIVSVNVA'L A CRCOBMPR0OCXGEOMNCLAAAEY L PIAYHNE (€
°Q EIENEEY I — 4 ERELEE (2
Ce PN EHBLEL O ZE (]
X
N x Y | — \W\ | — §
% 93 25555553 B
. e
ey ©555565
(NOTLdD)
JOLIANNDD [ ” 5]
TUNOIS | 0 |
(TERLD) q N |
44¥C% A ~ |
Ul 7 i
31 7d NN |
@%w@ MIEE
00T# 7
il ) 7
B 20€
= ooy < 08# 8ee 08
7 \h% N m
JONYNIINIVW 404 LINN 3HL ONIH3E HLONTT 378v0 INFIOLANS 433 % E Il ° w
— - 'LINN 3HL ONIXLH 304 02XCg SATNIS ONLddYL IS €
e 00Ss71>00T —
m_mw s vv - JONVAYITD IOIAYIS WOWININ 2 , @
e 5 (314103dS LON ST HOIHA SNOISNIWIQ 40 IONVYTTOL SILYOIONI T 18wl 1 —_— : *
TNETOL| NOISNAIT 310N _ -
(W) 27 | (WW) $RAER ] ® =
ST10H ONIXTS T o
137851 12 MLy T 179€2 -
) AV ) ) m ) .H
SNNSEMm=



"al1 “09 214190313 ONNYNd _ _ _ 2 _ I
N NIAVIL N 1D LS R I 753 R
= (INOR dO17 YD) TN TRING) | STV AUTRLINSTISSHH IO ET T 97T e JONYNILNIVH 304 LINN FHL ONIH3E HLONTT 378¥0 INLQT4ANS 3N
RS i W/05-H0 | INVIVH 91 0CTReNIZE "LINN 3HL ONIXIH 04 02XG@ SAIIIS ONIddvL 3Sh '€
(BFETE) BYE oo DIVWH oermwree - JINVIYITD FITALIS WOWINIW % *¢
. 209/206-H) g ||||4_|||||||| TIWSVRVAL ermws | ([314103dS LON ST HITHM SNOISNIWIT 40 JONVEII0L SAUIVIIONT T 318YL T |4
110N
PR AUHZUE
CYTRAMPRICEUHIILIEZYY Y A-L4RNL-LER (V
. J0IS WOLLOA WOY3 034 3 N 37899 CR2OMBROZXGHONALAAALY LY +RIs sy (e |
(NDLLJD) 378%) TWNOIS anw\wm@m% CCEREIMBREY A - A\ ERELBEHE (2
(REARLE) NL—-L&E ) CELNTENEVELOIZEL (1
\ \ oz ¥
7 3145 TN9IS I ’
NE-4&2 NG
EINARE A
WZENTL s
i TONINGAL IND - — -
Fuy -«
00TE 1T Ob# 00€ OF #
g S10H ONIXIS g
[9-2 5
AYALYR:f % %
7 @ ﬂ B
o i w
€% | 005515000 O | O
G'CF 00Ts1>08S ,
ClF 0Gs 3157d ONTINNOW (WOLLOE) AJINT 378¥I
Y| [TWSTDL[  NOSNGWIC ShE T WIS /e =B DY 'L -4y
(WW) 27 | (WW) GREL 11— 4&2
131491 T2 1¥09¢
_ S ' ¥ ' [3) ' c ! 1
GNMIEN=N




X
)

‘all “09 21410313 ONNHNL

! 2 ! 1

ONIAVA INTTLND c-ummm-a_w-g W' ¥ -F00-%GETD _s__é
CINNOW HSNTA) LINN TO4INDD _mssmmgm._um,ﬁm_wmumﬁ_nwmﬁ Nﬂ 960 ng_ Zi
&4 _ 005/005-HO [ TMVIN'H 910Z/RBIN/Og o o

(BEVE BRI

297206 g |

DIV 0e/mon/Ge

[3X93H)

TN NI -

TYNING3L OND

FHY -«

(NOLLdD)

(REARLEY ML-LEE)

318 IWNIIS

"JONVNIINIVW 04 LINN 3HL ONIH3E HLON3T 378¥3 INJTAT44NS d33
'LIN 3H1 ONIXIA d04 00XGg SA3YIS ONIddYL 38N

JONVAYITI JOIASIS WOWINIW 4

(Q314103dS L1ON ST HITHM SNOISNIWIQ 40 JONvAI 101 SILVIIANT T 318V1

ERLE TP 1
CPYAMRICU+ILEINY HY I - LFIL - LBE

CROOHBZEOCXGENNCEAAANLY L + P Y HNE

CZXRNTEHEFVELOSZE
CCEREPREY A - ENE,EY
[

4
€
°
T
J1ON

(¥
(€
(c
(1

JOLIINNDD THNOIS /
_ o
OO0 OoOo.o O0o.;
O 00O 0000 hOooo -
(@») o o (e O
| @Xokokolol®
Vl .M..vf\
- 1[0 —L&2 a1
062
T S3T0H ONIXT4
[D—1 S'0F90E
SNOISNIWIT LNOLND ST0H L071d M
HKLM Nl  2DMyE- 00T# £ A 0ce
57 . %
@ \%
L i ¥ y N 777
" ) o r - ‘ €7 00G> 1> 001 g
7 °¥/8¢ geT 0075 1> 05 o
\ x gE: 0G5 1
i / TNV 0L TRE
(W) 27 | (WW) ERAEL
190 RN CTRE
! [S] ! ¥ ! [S) ! e




b
@)

‘al1 “09 21419313 ONNHNL | | | . | .
ONIAVAC INLILNT 2216 N 175 R—
(INNOW dOL3TEYDLIND AVIdSIT gy o UE | ST p|  JONUNILINIVA 04 LINN 3HL ONIH3E HIONIT 318V INJIDLANS 34 v
&4 B 00EH | DIVINH 9102007 gy 'LIN 3H1 ONIXTA 404 0XGg SAIS ONIddvL 3Sh '€
BETD BLE 4 DIVWH  9W0e/0%8 /0 JONVAVITI JOIASIS WOWINIW % ¢
MW qu| T | DIWSONWAT 9@ ol '0314103dS LON ST HOTHA SNOISNIWIQ 40 JONVYITOL SILWOIONT 137491 T 3LON

JLY1d 3NN
WIETE

TR RS BUL P ATRIEGHILEZYY Y A-ARMN L - LEE (¥
CROBHFROCXSGHOAMAYAAALY LY RAYHNE (&
Y FREKPEEZY A - L4\ ERKLHE (2

CEETENEVEKLOKZEE (1T 2 K

a2 Z,

r | , | R
8 |
3 Y |
I+ \0 !
J |
mo/ | S , -
—— 2" v —_— T g
TONINY3L OND /
FUTY — 4 & 20¢e
00T# 8/1 GFE9 |
SOLIINNDD T9NDIS + 08% gce 08#
£4%¥C&Y
f ~ _ W _ A W
du b t |+
S | 5
@
| no
T 00Ss 1> 001 ma 1
coF 0015 1>0G T
STF 0G5 11 T ® =
INATOL] NI |
(WW) 30 | (WW) G, S310H ONIXI 159€2
[ 318V 7= YNE /¥
T G 1 ¥ ! [} ! e



R
)

"all “09 21410313 ONNYN4d _ _ _ 5 _ I
ONTAVIQ INLTLND TO-I-0 T .
T IO STTD TN VIR oo I TT g T g SOVNIUNIZH 03 LIND SHL ONEH3E HION3T 31890 INIDLINS 433
SIS T W] DN OOy LINY 4L ONIXLS 3404 02XG9 SAJA0S NIddbL 350 €
(JHREVE) BLZE 4 | DWRH Swersssre - JONVAVATD JIALIS WOWINIW # - ¢
TN |||J_-||||||| DISTTAT ST | (31412348 10N ST HIIHM SNOISNAWIT 40 NV 10L SALVIIANT T 3789L T 310N
CROCAYMBULCLSARRICUAILIMIYY Y A - LRIV L - LBE (b
RCOBPZOCXSHONALAAALY LY AYHYE (€
IV 1NN CEPNTENFVELOZE (<
WIENTE CCEREILBAEZY A - AESELEY (T B K
SRS \
WNNGELIN e —— - % 5 5
Ty - £ T — .m N ;. | _
) iy ﬁ |
| |
HHHH , Mo % Mo
| S
q ﬁ O
i 7
= & H )
< o
A SITOH ONIXLS /|
PE o
\ g 0ce# /2 S0¥v2E
% Ove
| . (2/1:3WI9) ¥ 304 Y130
| v (/T 5D HE RBY
I+ n ¥
$MN i \ﬁw
7 | & W
| dJl
17682 | = § X 00G5 71> 00T
| T |[Se7 0015 71>0S
7 e U STF 0S5
INNOW HSN3 304 FONDdS i -
\\ % : TNVEIIOL | NOISNWI
STIOH L07TId GRUEYHEN Ae2TRACL (Wu) Z7 | (WW) GRAK]
= COTyoE = By NE-¥ %
' S ' ¥ ' [3) ' e ' 1
@SNMNATEMNR=S




FURUNOG 2

! 2 ! 3
71 TABLE 1

SEES (mm) (2 (mm)
DIMENSION TOLERANCE

L<50 +1.5
50<L <100 2.5
100<L <500 t3

444 BY 1 7%
2- 606 p
045 SRISE FING HOLES W
O
‘ N
i | F -
® T ® q
£ RE ‘ .
\ND\CATOR 553277
'SIGNAL CONNECTOR
| 13518
i " NAMEPLATE 3 <
€@ 1@]
[ N )
! Ea/J_ W? M
I3 | //SOURCE [
HDMI ‘ ot 5
LAN L & )
® ‘ ® q
TE = il ooy | ]
| 6 |
00
54.5] 33541 -
2 -HfTRYX Yo
E21204% FIXING NOTCH -
SIGNAL CONNECTOR R ik
/

@ Q @H:Zg

% %

2 1) BEIOTELAZRIXR LK 3,
2) #PTERBEN —CAEETEET %,
) MMfAXYBE N9 A9y EYXIYRUBREX20%2FHNZ &,
4) r=7NVEAOITAICATFSESE,
NOTE 1. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
2. # MINIMUM SERVICE CLEARANCE.
3. USE TAPPING SCREWS #5x20 FOR FIXING THE UNIT.
4. FACE THE CABLE ENTRIES DOWNWARD.

™ o TYMMASAK | [ ™ CH-503
O kepn HMAK | A OXSEREE G
WPOR a7mayiz016 HMAKI | CH-500/600 ! st
S ME " TRANSCEIVER UNIT (BULKHEAD MOUNT)
Moo 01354-602-B | 06-027-3506-1 OUTLINE DRAWING

FURUNO ELECTRIC CO., LTD.



FFURUNG@ D-7
1 | 2 | 3 | 4 | S | 6
7 %1 TABLE 1
2800 = 2500 T 3B 1) EENOTEAEEEI XA,
iR i DIMENSION TOLERANCE 2) EBUBEHKE»>1 /3 (NERKTIZ1/2) BETEFI)uhs
S E-Me0 vk L <50 +1.5 I mMARET 3,
&  — 50<L.<100 2.5 3) kFy+2h0EX (Ls) k. B9V o0ES (Lt) I,
< ’ ' 100<L €500 +3 200mmEAETHHIT 5 &,
-z 4 - N N7 500<L<1000 | *4 Ls=Lt+200 (mm)
7/ — N 4) LTHEBRUKRMNIVIOMESEAREROZ &L,
n \ 5) K-ARBERTFEAEORD, LFEBLHICRERORR-2%
= - ] S B EPEELEIRAZC300X300mmiZEDENE BT 3,
™M L —— Al o
2 wmmraem - 2¢my || 198
CLCTMVENDED. HOUNTING. SPACE DIRECTION . NOTE 1 TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED,
181 2. THE HULL UNIT IS GENERALLY PLACED ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT)

OF THE SHIP'S LENGTH FROM THE BOW ON THE FORE-AFT LINE AND BESIDE THE
KEEL LINE CLESS THAN 1000mm FROM KEEL LINE).
3. THE MAIN SHAFT SHOULD BE CUT TO A LENGTH (Ls) GIVEN BY THE FOLLOWING FORMULA.
| Ls =Lt +200 (mm) Lt:TANK LENGTH
. : /@ 4, FORWARD DIRECTION ARROW SHOWS FORE OR AFT FOR HULL UNIT AND TANK.
R 9. IF THE DVERHEAD CLEARANCE SHOWN IN THE DRAWING IS NOT OBTAINED, MAKE A HOLE
4% OF 300x300 mm ON THE CEILING FOR FACILITATING INSTALLATION AND FUTURE

SOUNDOME SERVICE.

Lt+180

»

3R
NAMEPLATE

— ]

o
T
Ci

@ O
L\
625
U@

i %’ = ‘ 33473 RAISE/LOWER CONTROL UNIT
3 I !
o ; ‘

. 1S | Erame 1
14 | v SUS304 | 1 |06-021-4006
° 13 | L it ol 2 y3M30 | 2 | 06-021-4032
: /@ 12 | ey FRP(SMCY | 2 | 06-021-4031
| SE-DEZPCE)
S N 11 | FASTERING BAND SUS304 | 1 |1X 30/40
S - g
=T O = | 10 | TRANSDUCER 1
jQE o | 9 | e ABS 1 |06-027-4711
M~ ! -
' N | 8 | BShe 2 BC2 1 | 06-027-4701
w ! NATFx+v T N _
@\ L 3 EI | 7 | CRT4 1 | SHN-0011
N = ‘ 6 |aaer 2T CRT4 1 | SHJ-0009
| " = 25 (K28 -
\EW Q= | S | S fctier 0-T7OIRB-8| 1 | 06-021-4009
&J n | AR EL SUS304 | 1
: —r JU2dy VXS -0P1-
5190 | 3 | GREASE COTTON RETATVER BC2 1 | 06-021-4025
ROHE opl-
= g 2 | &S eve FC200 1 |06-021-4020
e 02> BEEPE 1
— or | RETRACTION TANK S L — -
: 5 1 o &b &b X
T X ; KANC=D ITEM NAME MATERIAL QTY DWG. No. REMARKS
rw g| IRAVEL RN /27 T.YAMASAKT | M 0H-504
: ‘ : N 400mmiEE, 200mmiz400mm%z \/IeiE, 'CH—ECWE]]——@———'— —————————————— +———- h o -
U STANDARD SUPPLY LENGTH: 400mm, 0/danveor7 HMAKT | A ETHEE (84VF) 400”2 bO—2
T MODIFY THE SHAFT LENGTH LOCALLY FOR 230mn USE. [PPRVED, o, o017 vk | creson/eag i S E
P18s W |MASS 4 NS 0% T e st oame. | HULL UNIT (B-INCH) 400 TRAVEL
M o35a-g05-B ™ 06-027-4506-] DUTLINE DRAWING

T . z T 3 ' ' FURUNO ELECTRIC CO., LTD.



FURUNO ¥
1 ] 2 ] 3 ] 4 | o) | 6
7/ #1 TABLE 1
#800 L #500 TEES ) | 22 () A @ 1) BESOTAAZEARIICSS. .
T o DIMENSION TOLERANCE 2) EFUEBEMENS> L1 /3 CMEMTRL /2) BETX- LMD
o S—MZU XAKL b L <50 +1.5 I mURET 3,
“ Y S— 50<L <100 +25 3) tFyx 7 tOEE (Ls) . B#sY 70EE (Lt) (<.
3 100<L <500 +3 S0mmizfALETHKITES &,
- 500<L <1000 14 Ls=Lt+50 (mm)
— 7 R /= 4) LTHBRUBKSY 7 ORBSEAREROSE <,
8 . 5) F-LABEFERNLD. FFEBEBICEIRNROAR- 2%
S - . I H RIBNERELEZEAZCI00XI00OmMmBECAREHIT 3,
S| ReTaRAA - AGE | | 138 T FORWARD
RECOMHENDED MOUVTING SPACE | ™y DIRECTION NOTE L TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED,
2, THE HULL UNIT IS GENERALLY PLACED ABOUT 1/3 <172 IN CASE OF SMALL BOAT)
% OF THE SHIP'S LENGTH FROM THE BOW ON THE FORE-AFT LINE AND BESIDE THE
KEEL LINE (LESS THAN 1000mm FROM KEEL LINE).
7 3, THE MAIN SHAFT SHOULD BE CUT TO A LENGTH (Ls) GIVEN BY THE FOLLOWING FORMULA.
Ls =Lt +350 (mm) LE:TANK LENGTH
L _ 2 4, FORWARD DIRECTION ARROW SHOWS FURE OR AFT FOR HULL UNIT AND TANK,
- i 9 [F THE OVERHEAD CLEARANCE SHOWN IN THE DRAWING IS NOT UBTAINED, MAKE A HOLE
N /@ OF 300x300 mm ON THE CEILING FOR FACILITATING INSTALLATION AND FUTURE
ARSI | SOUNDOME SERVICE.
NAMEPLATE . /@
| T
© + Y
0 .| 15 | RAISE/LWER CONTROL UNIT !
i \ 0342 14 EXR%ER SUS304 | 1 |06-021-4006
I 2 ] ‘ 13 ﬁ&tﬁ& (Fé)@) MO0 | 2 | 06-021-4032
. = jé“ 1P ﬁsﬁK%LﬁfE et >° FRP(SMCY| 2 | 06-021-4031
— ‘ 11| Adraie s’ SUS304 | 1 |1X 30/40
@\t 1 - \g @ ~ 10 | By 1
2 jg_g = \ 9 | p” ABS 1 | 06-027-4711
; ‘ /@ § ‘ 8 [BShe - BC2 1 | 06-027-4701
. N ‘ 7 Ff,}’F{E%"Aﬁ;\' v 7 CRT4 1 | SHN-0011
) A = \ ST ITOTRB-8 1 | 06-021-4009
\\CJ = ‘ 4 @E%H"Arjﬁ \ SUS304 | 1
- J — i 3 | N thrion B BC2 1 | 06-021-4023
?190 ;—m—u _ Z o o | EEB0 FCeoo 1 | 06-021-4020
) N [ [ By .
! ! = RETRACTION TANK
L ! J % &F ] B nE * B
o o ITEM NAME : MATERIAL QTY DWG. No. REMARKS
W v TYAMASAKE | [ ™ CH-505
3185 O vy HMAT | A " ITE8 (8/vF)250att0-7
WPROVED, o 2017 H.MAKI | cr-500/600 ! STE
ME |MASS 4 DS AT e T oame. ™ HULL UNIT (8-INCH) 250 TRAVEL
Wolo  ri354-goe-B  |®%  6-0p7-451G-1 DUTLINE DRAVING

T . z T 3 ' ' FURUNO ELECTRIC CO., LTD.

o



FURUNG D-9
1 ! 2 ! 3 ! 4 ! o) ! 6
7/ &1 TABLE |
#800 L #500 TEES my | 22 () 2 1) BESOTERXEIRICXS,
iR ‘ DIMENSION TOLERANCE 2) HEEMBIMEN»>1 /3 CMEMTELI 2) BETx-ILHD
S | O-MIo RAKY ¢ <50 | 15 LmMET 3,
2 e HERBILT S0<Ls<100 | *25 3) tFyv7 tOEX (Ls) . BMsY 70ES (L) <.
¥ // T 3240 100<L €500 13 190mmZNMALBETYMS 22 &,
B : 7 500<L <1000 | 4 Ls=Lt+190 (mm)
ﬁV/i*H 777777777 - S N7 4) LTHBRUBHSY 70MEFALERNOSE<,
@ \ 92 5) F-LABKRTAROLD. LFEBLBICHENRORS 2%
S . (é -k T BRI BNEEEEZEAZICS00X300nnEEDBRE B IS,
“| HRRTEIRAA < — AGHD) | | 138 FORVARD
RECONENDED NONTING SPACE | g DIRECTION / NOTE L TABLE L INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED,
7 2. THE HULL UNIT IS GENERALLY PLACED ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT)
% OF THE SHIP'S LENGTH FROM THE BOW ON THE FORE-AFT LINE AND BESIDE THE
e KEEL LINE (LESS THAN 1000mm FROM KEEL LINED.
@ : 3 THE MAIN SHAFT SHOULD BE CUT TO A LENGTH (Ls) GIVEN BY THE FOLLOWING FORMULA.
- | Ls =Lt +190 (mm) Lt:TANK LENGTH
|_ o . /@ 4, FORWARD DIRECTION ARROW SHOWS FORE OR AFT FOR HULL UNIT AND TANK,
X o [F THE OVERHEAD CLEARANCE SHOWN IN THE DRAWING IS NOT OBTAINED, MAKE A HOLE
AR IR 4@6 OF 300x300 mm ON THE CEILING FOR FACILITATING INSTALLATION AND FUTURE
NAMEPLATE » ‘ SOUNDOME SERVICE.,
m
< | T HHEE
° 1| 450 &
' leaso. 1S | RAISE/LDMER CONTROL UNIT L
sl | 14 | AR COVER SUS304 | 1 |06-021-4006
_ et L[ ., 13 | 2 it POM 2 | 06-027-4881
I, | 1p | BEZE SMC 2 | 06-027-4882
h:] e . w 1| Bsie i’ SUS304 | 1 |1X 30/40
~_ T & ~_, e v 3
@\ /Th/ S ‘ 10 | A& e 1
i g | 9 | dnb’ ABS 1 |06-013-2101
| ' % 8 | 1 fHuSiew BC2 1 |06-013-2102
M N - AT CRT4 1 | SHN-0011
— — — -
@\ &8 5 " = ‘ 6 | ddir XY CRT4 1 | 06-013-2303
- * | D = | SRR T70RRB-8| 1 | 06-021-4009
“ﬂ) = | 4 | e SUS304 | 1
1 i 3 | GReade thro ke raieR BC2 1 |06-021-4025
DLa6 C ‘ ol o | EEB0 FC200 1 | 06-027-4521
‘ | LN | | By s .
| 02> RETRACTION TANK
v . _ &% B B ' nE & W =B
l—%—ﬁ—i % ™ ¥A MO =7 ITEM NAME MATERIAL | QTY | DWG. No. REMARKS
‘ | RAvEL IRAN TYAMASAK] | M eH-504
0 S| 400nmiEE. 250mmiE400mm Riens. e Al IR Fommm- = s \ -
L STANDARD SUPPLY LENGTH: 400mm, Bge07 HMAKT | A FTNEE (6/VF) 400A +O—72
“‘J MODIFY THE SHAFT LENGTH LOCALLY FOR 250nm USE. [PPRIVED \ o017 Akt | cresog i T
140 WE 0 [ a4 o R e e | HULL UNIT (6-INCH) 400 TRAVEL
-~ Wolo  ciasa-goz-c [ g6-0p7-4500-2 DUTLINE DRAVING

T . z T 3 ' ' " FURUNO ELECTRIC CO., LTD.



FURUNG 570
1 ! 2 ! 3 ! 4 ! ) ! 6
7/ &1 TABLE |
#800 o #500 TEES | 22 () & 1) BESOTERXEIRICIS,
i L DIMENSION TOLERANCE 2) E@UEdMmEnsl /3 ChEfTRL/2) BETX - LMD
o | 6-MI6 AL b L <50 +1.5 I mURET .
2 e HEXCBILT S0<Ls<100 | *25 3) EkFyv7 tOEX (Ls) . BV 70ES (L 1) (<.
3 // T $240 100<L <500 +3 190mm%ZNASBETCHTE L,
7 I ! e — 72 500<L<1000 | +4 Ls=Lt+190 (mm)
I 1 1 7 4) LTHBRUBMS Y s ORBFEREDO S <,
@ \ 9 5) F- LRBRFEROKS. L FEE B LEROAS - %
S - [ =-C = R BNBEEGEEAECI00Xx300mMnBENRBREHI 5.
2 WRRTERMA < — A | | 138 FORWARD
RECDMVENDED MONTING SPACE | g DIRECTION ) NDTE 1 TABLE I INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED,
7 2. THE HULL UNIT IS GENERALLY PLACED ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT)
% OF THE SHIP'S LENGTH FROM THE BOW ON THE FORE-AFT LINE AND BESIDE THE
KEEL LINE (LESS THAN 1000mm FROM KEEL LINED.
o 3 THE MAIN SHAFT SHOULD BE CUT TO A LENGTH (Ls) GIVEN BY THE FOLLOWING FORMULA.
o Ls =Lt +190 (mm) Lt:TANK LENGTH
N 4, FORWARD DIRECTION ARROW SHOWS FORE OR AFT FOR HULL UNIT AND TANK,
o IF THE OVERHEAD CLEARANCE SHOWN IN THE DRAWING IS NOT OBTAINED, MAKE A HOLE
213521 | OF 300x300 mm ON THE CEILING FOR FACILITATING INSTALLATION AND FUTURE
- /@ SOUNDOME SERVICE.,
\
©
% Ll 1S [ ET s )
< ‘ ?280 | RAISE/LEIWER CONTROL UNIT
" ! 14 ?EZR%&S/ER SUS304 | 1 |06-021-4006
_ Lo 1] 13 | 4Lk POM 2 | 06-027-4881
] A A 12 gﬁ'ﬂ?ﬁwaE SMC 2 | 06-027-4882
E | V@ - A 11 | Saie g~ SUS304 | 1 |1X 30/40
@\ T = 10 | RSy 1
ﬂ i g | 9 | &by’ ABS 1 |06-013-2101
/@ = | g | F-r (U BCP 1 | 06-013-2102
| = | TOP HOUSING(W)
T gy E | 7 F/,}’F{Eg;;* v 7 CRT4 1 | SHN-0011
@\! el s I = 6 | s ™ CRT4 1 |06-013-2303
iy N ; | 5 |27 k2R 0TTOIRB-8| 1 | 06-021-4009
! S l 3 | Gendethriok keraer | BC2 1 |06-021-4025
Sit e J L ol b = o | E0B0 . FCeoo 1 | 06-027-4521
T~ 1 <o | | By s |
TN - RETRACTION TANK
Ry Ie 2% ® % & B2 & B =
~ o ITEM NAME : MATERIAL QTY DWG. No. REMARKS
T "W s mecrour TYAMASAKI | [ ™ CH-505
3140 MO s HMAT | A " ITEB (64vF)250at0-74
WRIVED & Dec/2017 H.MAKI CH-500 ! T
ME |MASS 33 DS AT et Taromerone. ™ HULL UNIT (6-INCH) 250 TRAVEL
Welo  ci354-gog-p [ g6-0p7-4536-0 DUTLINE DRAVING

T . z T 3 ' ' ' FURUNO ELECTRIC CO., LTD.
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TEXD (mm)  |[AE (mm)
TINENSION TOLERANCE
0 <L £50 *1.5
S0<L<00 | £2. 5
/i — i\ 100 < L <500 13
— % 1
TABCET
. s —f 5O TR
& HANGING HOLE
= N
S o = == iR
= — = NAMEPLATE
ij /
| | |
BE 1) BRI TEAEREISE,
NOTE 1 TABLE 1 INDICATES TOLERANCE OF DIMENSIONS,
P wer o MM | L M CH-296
CHETNED Takehashi T. | o B JE-NIVNO-S
IO T T. GOSN | S
W S T TRRE I VETEEG  [WE REMITE CONTROLLER
DVGNo. CI316-G06-D 06-021-6000-G2 DUTLINE DRAWING

FURUNO ELECTRIC CO., LTED.
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NOTE 1. # : &4 —tE RZERM
>< RECOMMENDED SERVICE CLEARANGE.
it L% ADE A N "?\/\/\/\/\/\ - o
CABLE CRAMP ] 15V o
\ S 20 1OV o2 30
= ! 100V & E:g 29
: J||e-o 2
O 3|
N O[] wo e
BB 1 Fmv o—||C
/ \ ! SNV 62|
/ ’ \ 100V o ;
A < =
/H18 [ p14 \B16 e —©
— FOR: \;c—mv
VAV 11401 / - : )
ADB @“*C{\gﬂ— 115 o— 30 .

INPUT *— :(')g ;u:j ;—_O CR1401 L1401, 5mH L1402, 5mH b@

AG 100-115V i & wn
220-230V o oz ouTPUT
50~60Hz  |(2). o11¢ s =8 DC 24V

3 L 052 (% z8 13 MAX.
3 100 03|15 B S S PN BT
™ - NE©
) Lo U
VA Fi AC220VAAIZX L Tl TI401 D —REBEHEN(Z1ERT 5.
NOTE FOR 220V AG INPUT, CONNEGT T1401 PRIMARY WINDINGS I[N SERIES.
, N ; TILE
ol Tassaet | o RU-17468-2
2H .
TR S I i
APPROVED PN i -
Aur 1T 'vo [ = A 9}‘7’- B
SCALE ¥ WSS =109 NAVE
1/5 17 ke RECTIFIER UNIT -
DWG. No.
€3002-002- N OUTL INE_DRAWING

FURUNO ELLECTRIC CO, LTD.
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FORNG : | 7 D4

1 TABLE1
STERA(MM) [E(Mm)

| DIENSIN | TOLERANCE |
0 <L €90 1.0
90 (L £ 100 129

100 <L €500 13
500 <L €1000 14
1000 <L € 2000 15
2000 <L £ 4000 17
8 4400
| .
1) | (TR
8 \@ :
Ip.
' ™
) (04
( (]
©
— -~
e ?tﬁ\@ =
12.7%1.0

$190+0.5
9216.3

BHIVoORYT Lt
LENGTH OF RETRACTION TANK: Lt

Lt = I:lmm

A2
1) BEBETERERR 1L B,

2) ISVIENEREL NI L,

3) AVIERIEI VIV Iy FISAT (NEENR) 22HT 52 L,
4) 9V 0NEEEZIVEEERE “BIc2hT 5L,

K& L (mm) | BE(kgtl0%)
NOTE LENGTH (mm) | MASS
1, TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED, 1000 73
¢, DO NOT PAINT ON SURFACE OF FLANGE, 1800 123
3, APPLY ZINC RICH PRIMER ON OUTSIDE OF TANK, 3500 231

4, APPLY VINYL ANTI-FOULING PAINT TWICE ON INSIDE OF TANK,

23503

2 | FLANGE SS41P 1 JIS G3101 ROLLED STEEL FOR GENERAL STRUCTURE
| ?ﬁﬂxﬂr STPG-38-E-C| 1 | 200A, 8" SCHEDULE 80
& ] E3 % " i E W E
ITEM [ NAME MATERIAL ATy | DWG. No. REMARKS
" eyroua TYAMASAKL | o ™ 06-007-1570
w3 HMAL | L ¥ ks v GRED
APPR']VEa]%/May/2013 H. MAKI I ST
W5 M W RETRACTION TANK (STEFL HULL)
Welo riopg-gs- 4 [ 6-007-1570-2 OUTLINE DRAWING

FURUNO ELECTRIC CO, LTD.
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&1 TABLE !

FEHEEA(mm) AE(mm)
DIMENSIONS TOLERANCE
0<l < 50| #1595

20 <L < 100 P9

100 <1 < 500 13

500 < L <1000 14

#2 TABLE 2

5y 7R(L) (mm) B8 (kgt10%)] 5V /%5,
TANK LENGTH | MASS TANK TYPE
1000 12 06-021-4024

1800 18 06-007-1573

$343
220
- 2190200 —Tios) | BEEEI IV
FUI U STEEL REINFORCING FLANGE
V|« g
L IR
I~
Xﬂ #2143 / o
oz
Rl =
(W
= £
_, -l
7+3 i
$3
D) BEOTEAELE]C & B,
NOTE
1. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
QRA—CV:ED—@M—‘”S—L YAMASAKL | O 1™ g6-gp1-4004/06-007-1573
13/Dec/208_H. MAKI CH3IBBete, | o FRPR#s Y ¥
WPRVED 1 3 Deci2018 H;v;le;l EEZS&%%%% | TR
W SRR o] s et raineorcnie rLane | ™ RETRACTION TANK (FOR FRP HULL)
Welo r315-614- ] REENo. 0 _0p1-404-( DUTLINE DRAVING

FURUNO ELECTRIC CO.,LTD.
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80
62
E: =r
|
=

2—915+33

=
79v9I1 B 8232 | Mi2rary v
< =1 M12 HEX. NUT WELDED)

4—14x30EAKR (#230) v — L FIR T g
OVAL HOLE APPLY SILICONE SFALANT o 1
o (9215) T0 CONTACT SURFACE © 2L T C £,
1 &/ | 42 50 S
<~
- AN TBA—A
S | %z VIEW A—A
w NN o
| o v
/ —
90, | 1 2 % bat FIXING ROLES
= . | 208 o =5
0 | | I S /r)/ 42 \ _©
o P? A? i ‘ ‘ ?AS 5 -— _hk
(@) n | _
) | M 4
) @\ | o | § =
V\(’\J) ‘ | i 4 ) 45 { /
) B& l ‘ ‘ &B \ w / \ 4
| o \ !/ \
SOOONY| S %EQ / /7 \
N q \
o @\ B o ; _R&/B-B (o4 8—14x30EAR
_ - —— 77 V\EWEH%I < =1 /QVAL HOLE
! | (9244) ;47 | | N
| 0343 | N | ~ I -
[ | ~ |
| | ' )
i L 343 J
—— Iy I2 %1 (Table1)
3 TNCE 0 —  —
FLANGE 2 THEEA (mm) | 2% (mm)
e | A
V1 wei ] } | . L<50 +1.5
o = ! § 50<L<100 +2.5
HULL PLATE 7 I \ : 100<L.£500 £3
| A 500<L<1000 +4
A 2 1000<L.£2000 +5
12797 . s
FARING 1ML 21907 8 [ TEa, SUS304 | 24 |12
OR MORE (9216) 7 [rzEs 5US304 16 | M12
.- IiEé.i.H.f.SCREW
. VAN Y
1) EEsETHRARBE LSS, 6 | fex nur US04 | 8 |12
2) 19vyDLOBMRG #MAu%. BHRBREEF . | 5 | RRHaT SUS304 | 16 | M12x20
3) TI9YIV@DEPVCALT@® %Yy NIV ITLTHBENZ &, PVC/iAT _ _009_ BHFE
4 | BLemss PVC-U 1 | 79-002-5875 | BT
NOTE 3 ﬁ)gf,j% PLATE SUS304 4 | 79-002-5874
1. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED. 75992 SUS304 79-002—5873
2. AFTER THE FLANGES ( @ AND FIXING PLATE ® ARE ASSEMBLED, 2 ';Lg'!fg% 1
APPLY PAINT FOR ANTICORROSION. T | FLANGE 1 55400 1 | 79-002-5913
D| 3. COAT THE PIPE @ AND THE FLANGE (D WITH SILICONE SIEALANT. =3 N JJLE zRl B F R
" et TYAMASAKL | [ ™ PVC TANK
CHECKED 2% R
s/un/o0t HMAKI | 4 RNy 7 (RARA)
APPROVED
26/Jun/2014 H MAK1 - CH-250 ' YAt
WE /5 [S351 % "E _RETRACTION TANK (WOODEN HULL)
e oxe-cta-B  [® 79-000-5003-f OUTLINE DRAWING

FURUNO ELECTRIC CO., LTD.
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125
ol

$19173
>—{>]
®343

(9215)

2
V.20
>
1000
i) BE, B VI ICHhOEIHBOT—A MO BN &,
@\ NOTE. DO NOT CONNECT GROUNDING WIRE OF OTHER EQUIPMENT TO

VB S > D A B 7R RETRACTION TANK
@\\ijm‘ 9 ORIENTATION OF TANK :
RS # S ' I5IITNyFY
T\?/I’(AIN BODY FLANGE z . - GA7$KET CR SHJ-0009-1

9 1
BNy FT (D)
>/ \/% 8 | INSULATION PAckiNG @ | CR 8 MS-1000-68
s ) ) ) 7 | FEE  cew SUS304 8 |M20A
\ K\ 6 | [ARLE SUS304 8 | M20 X100
r 5 | BTak SUS304 8 |M20
- \ 4 ATV T Dy % 8
TR GUDE 950 0y 85 R
4 @ 75[51:@;%[:[)@*50 ? 3 | WASn SUS304 8 SHG-0002
fice AR ORIENT WELDING BEED BER (2
SHIP'S BOW TO PORT OR STARBOARD. 2 INSULATION WASHER (2) CR 8 SHG-0004
1| R TR AB083 1 |10-044-2601
% & & & 2 #H ' |[B K & R
" ITEM NAME MATERIAL QTY DWG. NO. REMARKS
Koo |PEC 290 = & & £
APPROVED 7~ /A © | THIRD ANGLE PROJECTION | TITLE - =) A+
p CEC FHE S R | I D (PILI) ST
. e 39 .
CHECKED | T Mlysgy | SCALE A RETRACTION TANK (ALUMINUM)
. o |DEC- 27 %o - .
Y £ B ; & _ .
CSH-5 | orAWN | 7. yrsupq | WEIGHT 354 pwano C1273-GO9-A

FURUNO ELECTRIC CO,, LTD.




FURUNO s
| 1 2 3
8-18%1
18 DIA. ELQ SP
THRU 8 HOLES
BRRonES;
: LENGTH OF
&R RETRACTION TANK;
‘ Lt= mm
b /0 A EAEA 01
M A |
= L [ I
E25H
7 SEE NOTE 2.
O
O
4
+ n
M% =z
| § >
ﬁ_z =
h\___/--—"_\__.w D<O
! S
I1BR S
SEE NOTE 1.
3
+2.0
P146.6 10
NOTE FOR FABRICATION

1. MEISTPE38-E-(ENEERAR MM E ST LERERBEME)N150A%Sch60
(SR P1652 B9 TREN P66 ) ntorFERAozL,

B ISSLIPEEEN L,

CBRUOBIERABENAUINRE T SAT-(TSTUEIRE RO L.

RUORERE Z-LAFGEE#) 2B EHA DT L.

oo FEEBEBEELZVL,

USE STPG-38-E-C (CARBON STEEL PIPE FOR PRESSURE SERVICE) WITH OUTER DIAMETER

$165.2, INNER DIAMETER 914662  AND THICKNESS 9.3.

SUT W

2. USE SS&41P (JIS 43101, ROLLED STEEL FOR GENERAL STRUCTURE).

3. GIVE ONE COAT OF FAST-CRYING RED LEAD PAINT ON QUTSIDE OF TANK.

L. GIVE TWO COATS OF VINYL PAINT "AF“OR ANTI-FOULING PAINT ON INSIDE OF TANK.

S. DO NOT PAINT SURFACE OF FLANGE.

2 & & = M ' & B = B A =

B4 UNIT - mm ITEM| NAME MATERIAL . Q' TY ' DWG.NO. REMARKS

& iR o = A5 & B oam =y - S
APPROVED | THIRD ANGLE PROUEETION | TiTLE A MR TR L O INEX

p R & 1. STEEL RETRACTION
CHECKED SCALE T TANK OUTLINE DRAWING

e NI . i
5 AWa-270%8 0 = = 1000mm: 46 i %=
DRAWN | M Licioa | WEIGHT 13%0mm: 626 pwa.no. (1271-003-A

FURUNO ELECTRIC CO,, LTD.
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| 3 D-19

8-18%Y
18 DIA EQL SP
THRU 8 HOLES

BMR oD EE:
LENGTH OF
RETRACTION TANK;

®280 t
= mm
7104
[L[A 104]
HIE A BEAE A MNl o
2T A /. S
| | |
' -
o EE:E!‘ v<151L+6.6‘_‘265 FoR1000)]' -
© @146.6 *P> (FOR1800) HRMRTII Y
| STEEL
REINFORCING
FLANGE
| o | 2
=S
- HE
— /-\~. fXD >
T gL
2|4
P146.6205-
<
#160 5
P176 \l
o E 5 - # ’E} w8 ] [E m =
ITEM NAME MATERIAL QTY | DWG. NO. REMARKS
& g |SEP. [-dd = ; £ % . A
APPROVED T Atk i, | THIRD ANGLE%ROJE%TION TitLe FRP &R 2> 2 9 7 X
% @ e L7 R & | ] FRP RETRACTION TANK
CHECKED | -7° - . | SCALE ok OUTLINE DRAWING
EY AUG+3C -’32 & g 1000mm: 10 @ ,
DRAWN | 1y oo | WEIGHT 800mm: 16 ¢ | owa.no.  (1271-004-A

FURUNO ELECTRIC CO., LTD.




E-UBEZUPIREEP , , . ] [ D20
% % F &
_ N \ EPN ’ -
(A)x-nE (®=#) ON KEEL(PROJECTED) (D)#v 7&1 nbltoia(TANK'S LENGTH 2 1m) o L RO EL T, B A < A 5.
- 7y 7% LmALOBEORBRE) XBAROLE Ty Y v EEEMBHADEL L,
o S (REINFORCEMENT PLATE 1 FOR THE TANK LENGTH 1000 OR MORE. X5V DTSy VTN, BEETECKTIC/ZEE,
x ] ®\ Q o KEERRE RS HRBCREREC— LA % — ) TESN
A ®\ i W " o BOKICTBI L,
2 ' ' @ ‘ \ 3 x5y 7RE. x—LOPRSVSOmmBlE ETHBZ &,
e T " Ea (1) :fisERELL 2. B#MsY /OABLIMESBOOMMBENS T YUY I® %
©. BULKHEAD THICKNESS (t): MORE THAN HULL PLATE Bff 5. X. REEH (B @) 0BECE. BRUEE
+ o 2950 RE-EAEE (ER #MUMI 5. 571 Y /L BARECE.
o :
S MEREELCHE. REOLOXEAT .
‘ n 3. sV /A4 MU LICHARQ 2 BET 5.
i | ¥ 5y 751 nLlLoBa0HER D 4, FTRBABERMS Y 7KL MEST HDCRES A - -
KEEL ! f @REINFORCEMENT PLATE 2 FOR THE TANK LENGTH 1000 OR MORE. ALLT. 79V YEHOMUENHER - —EMERIV 1 00mm
| [ —— 2100 BEEY. TEREASORIC O BORET I ERERE T,
(B)* - i (B> OFF KEEL(PROJECTED) | AN-AEHRT B Lo
- - 6 3 B (0 cMERELE  INSTALLATION METHOD OF RETRUCTION TANK
© > 4l THICKNESS (t): MORE THAN HULL PLAT
= | 29600 £S5 {0 ORE : 1. Install tank to hull plate with fillst welding taking the following points into account

x The tank flange position is desired to be above water line.
x Flange face is exactly harizontal at normal ship’s trim.
x When transducer is fully lowered,transducer beam is desired not to be blocked
by the keel.

x The tank bottom, it is above 50mm from the lower end of the keel.

2. Fit doubling plate ® of outer dia. about $600mm around the tank on hull plate.
Fit fairing plate ® referring to the drawing ® for instdllation method ®and ®.
Use same material and thickness of doubling and fairing plate as hull plate.

3. Areinforcement plate 3 is welded to the 4 pcs or more around the tank.
4. Allow clearance of more than 100mm below the flange face for easy bolting.
KEEL <1000 Lower the inner hull plate as shown in the drawing ©)if the specified clearance
is not secured.
C
(C)x- i (ZEME) OFF KEEL (DOUBLE HULL)
o - | #%iE (2)
© (E)®%® FAIRING PLATE alvea H e
®\ . 6 | FAIRING PLATE
%*x— )t ON KEEL *x— ) OFF KEEL 5T 5
i : 5
@\ .y 600 {?QOEL%BUNG
< KEEL 5 | | 4 | HOLL PLATE
— e e -— 3 | BEEORCEMENT PLATE
¢ = { o | B#zY 7
RETRACTION TANK
»216.5 1 5V 9T IYY
TANK FLANGE
5 E 2 % B | EE % B B
B ITEM NAME MATERIAL |Q'TY|  DWG.NO. REMARKS
KEEL " PN ossen/ams TYAMASAKI ™ 06-007-1570
<1000 WD ssensrots HMAKI Ry s GRS 7L 3D
FPPROVED 3/5ep/2013 H.MAKI EHEZSE
WE g M AR WE RETRACTION TANK (STEEL/ALUMINUM HULL)
1 e oste-vor-c T 06-021-4016-2 INSTALL ATION PROCFDURE

. 7 ' 3 ' ' ' FURUNO ELECTRIC CO., LTD.
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1000 / 1800 /3600

®2/6.3

KB AN > 7 9 X

STEEL RETRACTION TANK

OUTLINE DRAWING

¥st UNIT: mm

* -1
KEEL

7

~

> 100

TR K

REINFORCEMENT _PLATE

772

K FLANGE

.7,_

75> 8B
FLANGE

T
1
|
|

PR A —
AR F,o0-.
BN 3
N PRMC A
< RIS .

ERE

FAIRING
BLOoCk

T

CSH-5
CSH-5 MARK-2 5
CH-12/14/16/24/26

3
1. RBIRI T M1 R K i HIT o, .
1) BRALBIIFE»S V3 (WERSashend 1z2) 32X,
2) F-L&Yy1mRAA, .
i) 73 VAR 75 TRy ER (mEREE) tatix
100mm Al AN -Z BB L, 7)3 .
4 9 70 EMEF- Lo KWL Somm LTHI X,
$) 927073 B AREERIT KR THIZ ¢,

. MR T RS, RoBRELRE L2477
1) 7L-a MoK sy 7B 3 e HT 3.
2) 2.7 H303 927 Rl Ao vFs BB =
CFRPT ZL-a, MR EIE 13, )
D 732 m’fzxﬁr%ltén;tz AT G ITRLNEL 7T &4,
KL BB AR >e3,
4 FRPFEILR 9> 7H3nIL $F 2R * KRS,
$) 7 T@eI 7 BIFTS, ' y .
6) 75 TR FTHRX 727 SRR IS FRP- K BATI s D H LK ¥ 7%

&

% ¥

8z
707528 FER r00mm o K &) B

£
KISEZML R AEREL VBRI TR3
8) MBIRUIT S
=

1. SATISFY THE FOLLOWING CONDITIONS IN DECIDING THE RETRACTION TANK MOUNTING SITE,
1) ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT) OF SHIP'S LENGTH FROM BOW.
2) WITHIN 1000 mm FROM KEEL LINE, -
3) ALLOW CIEARANCE OF MORE THAN 100 mm BENEATH TANK FLANGE TO FACILITATE BOLTING.
4) KEEP LOWEST END OF TANK 50 mm ABOVE BOTTOM OF KEEL.
5) TANK FLANGE 'SHOULD BE EXACTLY HORIZONTAL WHEN SHIP IS NORMALLY TRIMMED,

2, INSTALL THE“RETRACTION TANK REFERRING TO- THE PROCEDURE BELOW,
1) CUT OUT A HOLE FOR PASSING THE TANK ON THE HULL PLATE,

PENHNIT 75>V @ EIEY

O TANRFRPTUIDRIBIRER)EINS, MM s> 7 F] 013 5L B X B L

BEETIRNLEAEITICY,
752 @ BHEW S 70BH 5, e T 772 @ IKETT MR E BT

ST HSE ERMEAL koM TEAD L. RIAME, FE
zx,

2) PASS THE TANK OR A CORE HAVING THE SAME DIAMETER AS THE TANK THRU THE HULL PLATE., MAKE A MOUNTING

BED WITH WOODEN BLOCK AND FRP AROUND THE TANK OR THE CORE, THIS BED IS USED TO MOUNT THE FLANGE @) .
IF NECESSARY,

3) WHEN FABRICATING THE MOUNTING BED, STAND THE BOLTS ON THE BED FOR FIXING THE FLANGE @).
MAKE THE FLANGE (®) TO ENSURE FIXING OF THE FLANGE (@).

4) AFTER FRP IS STIFFENED, DRAW OUT THE TANK OR THE CORE FROM THE MOUNTING BED.

5) WELD THE FLANGE (&) TO THE TANK,

6) APPLY A STEEL-FRP ADHESIVE TO THE TANK AND THE FLANGE @, AND INSTALL THE TANK WITH FLANGE @ IN

PLACE, SETTLE THE FLANGE @ WITH BOLTS AND NUTS,

7) APPLY FRP AROUND THE PARTS OF THE TANK PROTRUDING FROM THE HULL BOTTOM FOR SUFFICIENT REINFORCEMENT,
MAKE.A FAIRING BLOCK WITH FRP AROUND THE PROTRUDING PARTS OF THE TANK TO MINIMIZE THE EFFECT OF

AERATION

8) IF REQUIRED, INSTALL A REINFORCEMENT PLATE WHEN THE FLANGE @ IS WELDED TO THE TANK,
PROVIDE REINFORCEMENT ANGLES BETWEEN THE TANK AND THE ADJACENT BULKHEAD OR CEILING.

CAUTION': ﬁ¥S¢HSSIQN SHOULD TAKE PLACE AND AGREEMENT BE REACHED WITH THE SHIPYARD FOR SUFFICIENT

REINFORCEMENT AND WATERTIGHTNESS OF THE HULL TO COMPLY WITH THE REGULATIONS CONCERNED,
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1. SATISFY THE FOLLOWING CONDITIONS IN DECIDING THE RETRACTION TANK MOUNTING SITE,
1) ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT) OF SHIP'S LENGTH FROM BOW..
2) WITHIN 1000mm FROM KEEL LINE.
3) ALLOW CLEARANCE OF MORE THAN 100mm BENEATH TANK FLANGE TO FACILITATE BOLTING.
4) KEEP LOWEST END OF TANK 50mm ABOVE BOTTOM OF KEEL,
5) TANK FLANGE SHOULD BE EXACTLY HORIZONTAL WHEN SHIP IS NORMALLY TRIMMED,

1000/1800.
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FRP RETRACTION TANK
OUTLINE DRAWING

2, APPLY FRP AROUND THE PARTS OF THE TANK PROTRUDING FROM THE HULL BOTTOM FOR SUFFICIENT
REINFORCEMENT. MAKE A FAIRING BLOCK WITH FRP AROUND THE PROTRUDING PARTS OF THE TANK

TO MINIMIZE THE EFFECT OF AERATION,
3. IT IS ADVISABLE TQO' PROVIDE REINFORCEMENT ANGLES BETWEEN THE TANK AND THE ADJACENT
BULKHEAD OR CEILING,

CAUTION: DISCUSSION SHOULD TAKE PLACE AND AGREEMENT BE REACHED WITH THE SHIPYARD FOR SUFFICIENT
REINFORCEMENT AND WATERTIGHTNESS OF THE HULL TO COMPLY WITH THE REGULATIONS CONCERNED,
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