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SAFETY INSTRUCTIONS

WARNING WARNING
Do not open the equipment 
unless totally familiar with 
electrical circuits and service 
manual.    
Only qualified personnel can work 
inside the equipment.

Do not install the equipment in a 
dusty environment, or one where the 
equipment may get wet from rain or 
water splash.    
Dust or water in the equipment can 
result in fire, electrical shock, or damage 
to the equipment.

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. 

Install the specified transducer tank 
in accordance with the installation 
instructions. If a different tank is to 
be installed the shipyard is solely 
responsible for its installation, and it 
should be installed so the hull will 
not be damaged if the tank strikes an 
object.      
The tank or hull may be damaged if the 
tank strikes an object. 

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

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

Warning, Caution Prohibitive Action  Mandatory Action

ELECTRICAL
SHOCK

HAZARD
i



SAFETY INSTRUCTIONS
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).

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.

Ground the equipment to prevent 
electrical shock and mutual 
interference.

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

CAUTION
Keep away from the raise/lower shaft 
of the hull unit when it is working.    
Injury may result if caught in the shaft.

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.

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

Do not connect/disconnect the 
connector while turning the power on.     
The equipment may be damaged.

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.

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.

Unit Standard 
compass

Steering 
compass

MU-121C
CH-502
CH-602

0.75 m
0.55 m
0.55 m

0.50 m
0.35 m
0.35 m

CH-503 1.30 m 0.85 m
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SYSTEM CONFIGURATION

Display Unit
MU-121C

External monitor*
(MU-150HD or 

market equivalent)

*: XGA only.

Transceiver Unit
CH-503

Rectifier Unit
RU-1746B-2

Loudspeaker
CA-151S-ASSY

Navigational Equipment/
Fish Finder/

Heading Sensor/
Current Sensor/

Water Temp.Sensor

Sonar/
Fish Finder/ 

Current Sensor

100/110/220/
230 V AC,

1ø, 50/60 Hz

12-24 V DC

Rectifier Unit
RU-1746B-2

Hull Unit
CH-504/505

: Standard supply
: Option or local supply

100/110/220
/230 VAC,

1ø, 50/60 Hz

12/24 V DC

Remote 
Controller 
CH-256

Remote 
Controller 
CH-256

KP
 s

ig
na

l

N
M

EA
01

83
×2

NMEA2000 Equipment

N
M

EA
20

00
Control Unit

CH-502 (CH-500)/
CH-602 (CH-600)

Control Unit
CH-502 (CH-500)/
CH-602 (CH-600)

100-230 VAC,
1ø, 50/60 Hz

AC/DC
Power Supply Unit

PR-241

100-230 VAC,
1ø, 50/60 Hz

AC/DC
Power Supply Unit

PR-241



EQUIPMENT LISTS
Standard Supply

*: Hull unit can be arranged as follows:

Name Type Code No. Qty Remarks
Control/Display 
Unit

CH-502/MU-121C -
1

For CH-500, standalone type
CH-602/MU-121C - For CH-600, standalone type

Control Unit
CH-502 -

1
For CH-500, black box type

CH-602 - For CH-600, black box type
Display Unit MU-121C - 1 Supplied for black box type.
Transceiver 
Unit CH-503 - 1

Hull Unit*
CH-504 -

1
400 mm stroke

CH-505 - 250 mm stroke

Installation 
Materials

CP06-02100 001-453-960 1 Supplied for standalone type.

CP06-02200 001-471-870 1
Cable between the control unit and 
transceiver unit, supplied for black box 
type only

CP06-02301 001-456-130 1 For transceiver unit
CP06-02410 000-032-347

1 See page v.

CP06-02420 000-032-348
CP06-02430 000-032-349
CP06-02440 000-032-350
CP06-02450 000-032-351
CP06-02460 000-032-352
CP06-02501 001-468-920 1 For hull unit

Accessories

FP06-01900 000-033-449 1 Supplied for standalone type.

FP06-01800 001-454-080 1 For display unit, supplied for black box 
type

FP06-01600 000-032-340 1 For control unit, supplied for black box 
typeFP06-01610 000-032-341 1

Spare Parts
SP06-01601 001-456-120 1 For transceiver unit
SP06-01701 001-456-490

1
For hull unit (24 V DC)

SP06-01702 001-478-140 For hull unit (12 V DC)

□ □ □ □ □
Stroke Input voltage Frequency/

Tank diameter
Shaft length Cable length

4: 400 mm
5: 250 mm

1: 12 VDC 
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 : 240 kHz   8 inch
60153 : 60/153 kHz   8 inch
85215 : 85/215 kHz   8 inch

<Standard>
 Shaft length Cable length
22-35 :    2.2 m    3.5 m
22-52 :    2.2 m    5.2 m
30-52 :    3.0 m    5.2 m
38-52 :    3.8 m    5.2 m

<Shaft with cable gland>
 Shaft length Cable length
11-35 :    1.17 m    3.5 m
11-52 :    1.17 m    5.2 m
19-52 :    1.97 m    5.2 m
iv



EQUIPMENT LISTS
Hull Unit

Cables for Installation Materials

Name Type Code No. Qty Remarks

Raise/Lower Drive Unit
CH-5041 - 1 400 mm stroke
CH-5051 - 250 mm stroke

Complete Soundome 
Assembly

CH-5048 -
1

For 8 inch retraction tank
CH-5046 - For 6 inch retraction tank

Hull Unit Assembly Parts

CH-5081
000-030-337

1

For CH-5048, 1.17/1.97 m soun-
dome shaft, included liquid gasket

000-030-338 For CH-5048, 1.17/1.97 m soun-
dome shaft, without liquid gasket

CH-5082
000-030-339 For CH-5048, 2.2/3.0/3.8 m soun-

dome shaft, included liquid gasket

000-030-340 For CH-5048, 2.2/3.0/3.8 m soun-
dome shaft, without liquid gasket

CH-5061
000-030-341 For CH-5046, 1.17/1.97 m soun-

dome shaft, included liquid gasket

000-030-342 For CH-5046, 1.17/1.97 m soun-
dome shaft, without liquid gasket

CH-5062
000-030-343 For CH-5046, 2.2/3.0/3.8 m soun-

dome shaft, included liquid gasket

000-030-344 For CH-5046, 2.2/3.0/3.8 m soun-
dome shaft, without liquid gasket

Soundome Shaft

06-008-1021 001-237-220

1

1.17 m
06-008-1022 001-458-090 1.97 m
SHJ-0006 001-237-230 2.2 m
06-007-1591 001-261-030 3.0 m
06-007-1572 001-237-210 3.8 m

Type Code No.
Cable between display unit and 

transceiver unit
Cable between transceiver 

unit and hull unit
Type Length Type Length

CP06-02410 000-032-347
FRU-HDMI-5M-AS

5 m FRU-WH-A-15M 15 m
FRU-CCCAF18-05M-B

CP06-02420 000-032-348
FRU-HDMI-5M-AS

5 m FRU-WH-A-30M 30 m
FRU-CCCAF18-05M-B

CP06-02430 000-032-349
FRU-HDMI-5M-AS

5 m FRU-WH-A-50M 50 m
FRU-CCCAF18-05M-B

CP06-02440 000-032-350
FRU-HDMI-10M-AS

10 m FRU-WH-A-15M 15 m
FRU-CCCAF18-10M-B

CP06-02450 000-032-351
FRU-HDMI-10M-AS

10 m FRU-WH-A-30M 30 m
FRU-CCCAF18-10M-B

CP06-02460 000-032-352
FRU-HDMI-10M-AS

10 m FRU-WH-A-50M 50 m
FRU-CCCAF18-10M-B
v



EQUIPMENT LISTS
Option

Name Type Code No, Remarks

Control Unit
CH-502 - For CH-500
CH-602 - For CH-600

Display Unit MU-121C -
Remote Controller CH-256 -
Loudspeaker CA-151S-ASSY -
Rectifier RU-1746B-2 -
AC/DC Power 
Supply Unit

PR-241 -

Ferrite Core OP86-11 001-594-450 For PR-241
Bracket Assem-
bly with Knobs OP06-24 001-458-030 For desktop mount of display unit

Flush Mount Kit 
(DISP) OP06-25 001-458-040 For flush mount of display unit

Flush Mount Kit 
(CTRL) OP06-26 001-458-050 For flush mount of control unit

Waterproof 
Attachment Kit OP06-27 001-458-060 For soundome shaft

Cable Assembly

MJ-A10SPF0002-015+ 001-122-610-10 Cable between display unit and 
control unit, 1.5 m

MJ-A10SPF0002-050+ 001-122-630-10 Cable between display unit and
control unit, 5 m

MJ-A6SPF0011-050C 000-159-690-10

For 
NMEA0183 
connection

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 6 pin-4 pin, 20 m
MJ-A6SPF0012-050C 000-154-053-10 6 pin-6 pin, 5 m
MJ-A6SPF0012-100C 000-154-037-10 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

For 
NMEA2000 
connection

w/micro type 
connectors, 1 m

M12-05BM+05BF-020 001-105-760-10 w/micro type 
connectors, 2 m

M12-05BM+05BF-060 001-105-770-10 w/micro type 
connectors, 6 m

M12-05BFFM-010 001-105-780-10 w/micro type 
connector, 1 m

M12-05BFFM-020 001-105-790-10 w/micro type 
connector, 2 m

M12-05BFFM-060 001-105-800-10 w/micro type 
connector, 6 m

FRU-NMEA-PMM-01 001-471-560 For connecting NMEA2000 cable

FRU-CCCAF18-05M-B 001-471-470 Cable between display unit and 
transceiver unit, 5 m

FRU-CCCAF18-10M-B 001-471-480 Cable between display unit and 
transceiver unit, 10 m

FRU-HDMI-5M-AS 001-471-490 Cable 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
Cable for External 
Monitor

HDMI-TO-DVI-A-L=5.3M 001-471-450 For connecting external monitor, 
5.3 m

HDMI-TO-DVI-A-L=10.3M 001-471-440 For connecting external monitor, 
10.3 m

Cable for External 
KP

FRU-WH-B-05M 001-471-570 For external KP connection, 5 m
FRU-WH-B-10M 001-471-580 For external KP connection, 10 m

Cable between 
Transceiver and 
Control

MJ-A10SPF0022-050+ 001-471-540 For sub control unit connection, 5 m

MJ-A10SPF0022-100+ 001-471-550 For sub control unit connection, 
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

Retraction Tank

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

OP10-5 000-019-283 Aluminum, 1 m, tank diameter: 8 
inch

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

Name Type Code No, Remarks
vii

emiyoshi
ノート注釈
emiyoshi : Marked
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1. MOUNTING

1.1 Required Tools and Materials
Prepare the following tools in advance for this installation.

No. Name Qty Specification/Remarks

1
Phillips-head
Screwdriver

- #1 for M3 and #2 for M4/M5

2 Wrench -
For M4 (hex. size 7 mm), M8 (hex. size 13 mm), M10 (hex. size 
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*1 - For M5 (hex. size 4 mm)

6 Ratchet Wrench 1 Hex. size 19 mm, for checking manual raise/lower of transducer

7 Hex Wrench 1
Hex. size 3 mm, only required for optional waterproofing attach-
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

14 Lithium Grease -

Recommended: 
• Daphne Eponex Grease No.2 (IDEMITSU KOSAN CO.,LTD)
• Shell Albania Grease S No.2 (SHOWA SHELL SEKIYU K. K.)
• Mobilux EP No.2 (Exxon Mobil Corporation)
• Multinox Grease No.2 (Nippon Oil Corporation)

15 Liquid Gasket*3 - TB1121 or TB1184 (ThreeBond Holdings Co., Ltd.)

16 Retaining Compound -
For optional waterproof attachment kit (OP06-27)
Recommended: LOCTITE 601 (Henkel.,LTD)

17 Extension Cable -
Used only when the raise/lower control unit is mounted separately 
(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.

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.
1-1



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

1. Secure the supplied bracket to the mounting location, using four supplied self-tap-
ping screws ( 5 20).

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

Knob
(2 pcs)

Self-tapping screw
(Ø5×20, 4 pcs)

Bracket

Control/display unitControl/display unit
1-2



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.

1.3 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.

1.3.1 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 M4 10 C2700W MBCR2 000-163-543-10 4
Self-tapping Screw 5 20 SUS304 000-162-608-10 4
1-3



1.  MOUNTING
Procedure

1. Secure the bracket to the mounting location, using four self-tapping screws 
( 5 20).

2. Secure the fixing bracket to the display unit, using four binding screws (M4 10).
Note: Place the unit face-down on a soft, clean surface to prevent the damage to 
the LCD.

3. Fasten two knobs and bracket washers to the fixing bracket loosely.

4. Connect the cables to the unit, referring section 2.2.

Self-tapping screw
(Ø5×20, 4 pcs)

Bracket

Binding screw
(M4×10, 4 pcs)

Display unit

Fixing bracket
1-4



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

1.3.2 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.

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 
(M4 10).
Note: Place the unit face-down on a soft, clean surface to prevent the damage to 
the LCD.

Name Type Code No. Qty
Flush Mount Assembly OP06-25-1 001-454-100 1
Binding Screw M4 10 C2700W MBCR2 000-163-543-10 4
Self-tapping Screw 5 20 SUS304 000-162-609-10 4

Knob
(2 pcs)

Bracket washer 
(2 pcs)

Binding screw
(M4×10, 4 pcs)

Flush mount 
assembly
1-5



1.  MOUNTING
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 ( 5 20).

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.

Self-tapping screw
(Ø5×20, 4 pcs)

Mounting holeMounting hole
1-6



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.

Procedure

1. Secure the control mounting base to the mounting location, using two self-tapping 
screws ( 5 20).

2. Fasten two hex. head slot bolts (M4 12) loosely to the control mounting base, 
passing the bolt and screwdriver through the hole at the top of the mounting base.

3. Secure the control mounting bracket to the control unit, using two hex. head slot 
bolts (M4 12).

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

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 5 20 SUS304 000-162-608-10 2
Cosmetic Plug DP-687 000-165-997-10 2
Hex. Head Slot Bolt M4 12 SUS304 000-162-939-10 4

Hex. head slot bolt
(M4×12, 2 pcs)

Control mounting 
base

Self-tapping screw
(Ø5×20, 2 pcs)

Hex. head slot bolt
(M4×12, 2 pcs) Control mounting 

bracket
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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.

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

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.

Procedure

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

Name Type Code No. Qty
Control Fixing Fixture 06-027-2543-0 100-409-520-10 1
Self-tapping Screw 5 20 SUS304 000-162-609-10 4
Hex. Head Slot Bolt M4 12 SUS304 000-162-939-10 2

Align these notches to the hex. 
head slot bolts. 

Cosmetic plug (2 pcs)
1-8



1.  MOUNTING
2. Secure the control fixing fixture to the control unit, using two hex. head slot bolts 
(M4 12).

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

4. Set the unit to the mounting hole, then secure the unit with four self-tapping 
screws ( 5 20).

1.5 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.

Hex. head slot bolt
(M4×12, 2 pcs)

Control fixing 
fixture

Self-tapping screw
(Ø5×20, 4 pcs)
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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.

Procedure

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

2. Screw two supplied self-tapping screws ( 5 20) 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.

4. Screw two supplied self-tapping screws ( 5 20) 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:

OK

UP

Self-tapping screw
(Ø5×20, 4 pcs)
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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.

• 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.

• If the ambient temperature will be be-
low 0°C, provide the sonar compart-
ment with a heater to keep the 
temperature above 0°C.
The hull unit can not work if the am-
bient temperature is below 0°C.

• 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.

For a wooden vessel For other than a wooden vessel

Retraction tank

Keel Within 1 m Keel Within 1 m

Retraction tank

Mounting range
1/2

1/3

800 500

30
0

Bow direction

Compartment
Safety fence)

30
0

Lt
+1

80

Unit: mm
Lt: Tank length
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1.  MOUNTING
1.6.2 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.

Note 1: Do not shorten the 1 meter and 1.8 meter re-
traction tanks. Shortening it may also necessitate short-
ening of the top part of the soundome shaft, thereby 
destroying the watertight construction of the soundome 
shaft. If the soundome shaft is shortened, attach the op-
tional waterproof attachment kit (OP06-27) to the top of 
the soundome shaft, see section 1.6.5.

Note 2: When the retraction tank is constructed local-
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.

• 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

Cable gland

Flat washer

Gasket

Soundome 
shaft

Welding bead

Welding bead

Tank guide
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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.

• Weld four reinforcement plates to the retraction tank.

• 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

Hull plate

Li: The length of the tank

Bow

t

Min. 100 

(Unit: mm)

M
in

. 5
00

Min. 250

Thickness (t): More than hull plate

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

Li

Reinforcement plate

Retraction tank
Min. 100

Min. 200 Bow

(Unit: mm)

M
in

. 1
50

Doubling plate
Thickness: More than hull plate

Reinforcement rib
Min. 100

M
in

. 1
50

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.

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

Air vent

Bow

Example: Technical drawing of the fairing plate

After installing the fairing plate

Bow

Doubling plate

Frame

Hull plate
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1.  MOUNTING
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.

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.

Retraction tank

Bottom of ship

Fin
Water flow

Attach the fin (height: 1 to 1.5 cm, 
FRP). This fin makes a smooth 
stream in the retraction dome.

α
β

α = β

Bow
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1.  MOUNTING
1.6.3 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.

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.

3. Pass the transducer cable through the soundome shaft.

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

Be careful not to damage 
the soundome shaft.

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

Chamfer edge to protect 
O-ring from damage.

(Lt: retraction tank length)

Raise/lower drive unit

Hex. nut

Flat washer

Flange
assembly

Trunnion pin
Spring washer

Flat washer
Hex. bolt
(M10×130)
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1.  MOUNTING
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. 

5. Fasten the soundome shaft completely.

6. 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-
firm the narrowest gap between the 
tank guide and retraction tank is within 
0.5 mm.
Note: If the gap is more than 0.5 mm, 
attach the supplied shim(s) to make the 
gap within 0.5 mm.

1) Unfasten four hex. bolts (M10 50)
from the tank guide.

2) Unfasten two countersunk screws (M4 16).

3) Attach the supplied shim(s) to make the gap within 0.5 mm.

Wrench

Apply the sealant 
(LOCTITE NO.575).

Soundome shaft

Transducer cable

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

Tank guide

0.5 mm0.5 mm

Soundome 
shaft 

Retraction 
tank

Hex. bolt 
(M10×50)
Spring washer
Flat washer

Flat washer

Hex. nut

Countersunk screw 
(M4×16)

Guide plate Shim*:
Add the supplied 
shim(s) to adjust 
the gap.

*: Pre-attached a shim whose 
thickness is 1 mm in default.

Torque:
28 N•m
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1.  MOUNTING
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 diameter is 191.25 
mm, shim thickness is 2.5 mm as shown in the following table.

S
hi

m
 th

ic
kn

es
s 

(m
m

)

0

1

2

3

4

5

6

7

8

189 190 191 192 193 194
0

200

400

600

800

1000

1200

1400

1600

1800

Ta
nk

 le
ng

th
 s

ho
rte

ne
d 

A
 (m

m
)

Tank inside diameter ØB (mm)

: For 1 mm tank
: For 1.8 m tank
: Shim thickness

0 1 0 1 0 1 0 1 0 1 0 1 0 1Number of shim (thickness: 0.5 mm)

0 0 1 1 0 0 1 1 0 0 1 1 2 2Number of shim (thickness: 1.0 mm)

0 0 0 0 1 1 1 1 2 2 2 2 2 2Number of shim (thickness: 2.0 mm)

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5Shim thickness (mm)

188.1 188.7 189.3 189.9 190.5 191.1 191.7 192.3 192.9 193.5 194.1 194.7 195.3 195.9Tank inner diameter ØB (mm)

A

The following table shows number of shims required and shim thickness.

ØB
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1.  MOUNTING
8. 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.

9. Pass the soundome shaft 
through the flange assembly 
and shaft retainer.

10. 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 as-
sembly to the ship’s bow.
Note 2: Attach the shaft retainer 
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.

11. 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.

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

13. 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.

Hex. nut

Bow mark

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

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

Flat washer
Spring washer

Hex. bolt
(M10×70)
Torque:
28 N•m

15 mm
1 to 2 mm
Jubilee clip

Soundome shaft
Flange 
assembly

Pipe retainer

Bow mark

U-nut
Flat 
washer

Hex. bolt
(M10×35)

Torque:
20 to 25 N•m

Torque:
20 to 25 N•m

Torque:
4.5 to 6.5 N•m
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1.  MOUNTING
• 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.

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 (M8 25) 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.

Soundome shaft

Pipe cap

Soundome 
shaft

Pipe cap

3 mm
Tighten the pipe cap for 
gap of approx. 3 mm.

Transducer cable

Flat washer
Cable gland

GasketSoundome 
shaft

Transducer cable

Soundome 
shaft

Cable gland

3 mm
Tighten the cable gland 
for gap of approx. 3 mm.

Cotton retainer
Flat washer

Hex. bolt (M8×25)

Wrap the grease cotton to 
the soundome shaft at least 
three times and cut it 
diagonally, as shown below.

Spread the joints of the grease 
cotton so they are approx. 120° 
apart, then push them into the 
flange assembly.
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1.  MOUNTING
Note: After attaching the cotton re-
tainer, confirm that the gap between 
the cotton retainer and flange assem-
bly is 7 to 9 mm. If water leaks around 
the cotton retainer, the grease cotton 
may not be attached correctly. Reat-
tach the grease cotton.

15. Loosen twelve socket head cap screws (M5 20), 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.

Cotton 
retainer
Grease 
cotton

Soundome 
shaft

7 to 9 mm

Protective sponge

Soundome

O-ring

Socket head cap screw
(M5×20, 12 pcs)

Spring washer

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

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

Transducer

NOTICE
Do not unfasten truss head screws.   
Oil may leak inside.

Truss head 
screw

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. 

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

Torque:
4.5 N•m
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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.

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. Oil 
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.

CAUTION
WORKING WITH THE SONAR OIL

• 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.

Precautions

Use packing 
material to 
support 
soundome.

Super Sonar oil

6 cm

Transducer

Sticker

Paint only this area.
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1.  MOUNTING
19. Clean the supplied gasket, retraction tank flange, and flange assembly.

20. 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.

21. Apply a slight coat of lithium grease (supplied locally) to the supplied hex. bolts 
(M20 80), spring washers, flat washers and hex. nuts.
For recommended lithium grease, see page 1-1.

22. 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.

Retraction tank flange

Liquid gasket application area:
Apply approx. 1 mm thickness of 
liquid gasket. Be careful not to 
apply to the bolt holes.

Hex. nut

Bow

Bow mark

Retraction tank 
flange

Gasket

Flange assembly

Spring washer

Flat washer

Flat washer

Hex. bolt 
(M20×80)

Torque:
230 N•m
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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 procedure.

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.

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

CAUTION
WORKING WITH THE SONAR OIL

• 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.

Precautions

Use packing 
material to 
support 
soundome.

Super Sonar oil

Appx. 6 cm

Transducer

O-ring
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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 (M5 12).
Fastening the screws in diagonal order. Note that the truss head screws do not 
require washers.

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.

40°C

Truss head screw1

2

3 4
55 88

67
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1.  MOUNTING
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.

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 
Co. Ltd., Japan).

• Paint the area below sticker on the soun-
dome. Painting the metal parts causes cor-
rosion.

5. 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.

Attachment 
plate

Sticker

Paint only 
this area.

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

Be careful not to damage 
the soundome shaft.

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

Chamfer edge to protect 
O-ring from damage.

(Lt: retraction tank length)
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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.

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. 

9. Fasten the soundome shaft completely.

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

Raise/lower drive unit

Hex. nut

Flat washer

Flange
assembly

Trunnion pin
Spring washer

Flat washer
Hex. bolt
(M10×130)

Soundome shaft
Transducer 
cable

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

Apply the sealant 
(LOCTITE NO.575).

Wrench
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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. 

12. Move the shaft fixture to the neck of the soundome, then fasten the fixture tightly.

13. Fasten the supplied hex. socket set screw to the tank guide.

Shaft fixture

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

Flat washer
Spring washer

Hex. bolt
(M10×40)

Hex. nut
Flat washer

Torque:
28 N•m
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1.  MOUNTING
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. Inscribe the bow mark to the top of the soundome shaft, referring to the bow mark 
on the soundome.

18. 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.

• 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.

Bow

15 mm
1 to 2 mm
Jubilee clip

Soundome shaft
Flange 
assembly

Pipe retainer

Bow mark

U-nut

Flat 
washer

Hex. bolt
(M10×35)

Torque:
20 to 25 N•m

Torque:
20 to 25 N•m

Torque:
4.5 to 6.5 N•m

HEAD

Bow mark

Soundome shaft

Pipe cap

Soundome 
shaft

Pipe cap

3 mm
Tighten the pipe cap for 
gap of approx. 3 mm.

Transducer cable
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1.  MOUNTING
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 (M8 25) 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.

Note: After attaching the cotton re-
tainer, confirm that the gap between 
the cotton retainer and flange assem-
bly is 7 to 9 mm. If water leaks around 
the cotton retainer, the grease cotton 
may not be attached correctly. Reat-
tach the grease cotton.

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

Flat washer
Cable gland

GasketSoundome 
shaft

Transducer cable

Soundome 
shaft

Cable gland

3 mm
Tighten the cable gland 
for gap of approx. 3 mm.

Cotton retainer
Flat washer

Hex. bolt (M8×25)

Wrap the grease cotton to 
the soundome shaft at least 
three times and cut it 
diagonally, as shown below.

Spread the joints of the grease 
cotton so they are approx. 120° 
apart, then push them into the 
flange assembly.

Cotton 
retainer
Grease 
cotton

Soundome 
shaft

7 to 9 mm
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1.  MOUNTING
21. 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.

22. Apply a slight coat of lithium grease (supplied locally) to the supplied hex. bolts 
(M16 75), spring washers, flat washers and hex. nuts.
For recommended lithium grease, see page 1-1.

23. 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.

Retraction tank flange

Liquid gasket application area:
Apply approx. 1 mm thickness of 
liquid gasket. Be careful not to 
apply to the bolt holes.

Hex. nut

Bow

Bow mark

Retraction tank 
flange

Gasket

Flange assembly

Spring washer

Flat washer

Flat washer

Hex. bolt 
(M16×75)

Torque:
120 N•m
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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:

1) Mark drilling point on the shaft surface by tightening two socket-set screws 
(M6 8).

2) Remove the waterproofing attachment.

3) Drill 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.

2. Clean the top of the shaft with alcohol.

3. Apply “LOCTITE 601” (supplied locally) to the socket-set screws, then fasten the 
screws to the drill holes on the waterproofing attachment.

4. Attach the two flat washers, O-ring, waterproof attachment and cable gland to the 
soundome shaft, referring to the following figure.

Push in fully. (O-ring will resist.)
Soundome shaft

Insert the socket-set screw (M6×8), 
using a hex wrench (hex. size: 3 mm).

Waterproofing
attachment

O-ring

30 mm

Less than 2 mm

ø5 mm Cut level.

Soundome  
shaft

Waterproofing
attachment

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

30 mm Clean with 
alcohol here.

Flat washer

Gasket

Cable gland

Transducer cableO-ring

Soundome 
shaft

Waterproofing 
attachment
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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.

2. Unfasten four SEMS screws (M4 20) to remove the gear cover.

3. Set the 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.

Turn the power 
switch off.

Power switch

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.

SEMS screw 
(M4×10, 4 pcs)

Ratchet wrench

Gear cover

Motor gear

Raise

Lower
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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 (M6 25), which secure the raise/lower control 
unit.

2. Loosen the two lower hex. bolts (M6 25), 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 (M6 25, 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 (M6 25, 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

Disable transducer 

ON

OFF

POWER

Reference　direction

raise/lower function

Disable transducer 

ON

OFF

POWER

Reference　direction

raise/lower function

Disable transducer 

ON

OFF
POWER

Reference　direction

raise/lower function

Hex. bolt
(M6×25, 
4 pcs)

The “Reference 
direction” mark should 
face the ship’s bow.

Raise/lower 
control unit
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1.  MOUNTING
1.7 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 (1024 768)

Refresh rate: 60Hz
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1.  MOUNTING
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.

Remote Controller 
CH-25606P0288 06P0289 

Hull Unit 
CH-504/CH-505

J1
12

J1
18

J1
15

J1
14

USB LAN HDMI

Nav Equipment 1 
(NMEA0183)

Remote Controller 
CH-256

+

-

DPYCYSLA-2.5

+

-

TB101

J106 J105

J1
11

J226

06P0298*2 

06P0290 06P0292 

06CA10040 L=3.5/5.2M

Transceiver Unit
CH-503

FR
U

-W
H

-A
-1

5/
30

/5
0M

Rectifier 
RU-1746B-2

100/110/220/
230 V AC, 1Ø
50/60Hz

DPYCY-2.5

S0
6-

9-
5

M
J-

A6
SP

F0
01

1-
05

0C
/1

00
C

/2
00

C
,

M
J-

A6
SP

F0
01

2-
05

0C
/1

00
C

/2
00

C

FRU-HDMI-5/10M-AS*4

FRU-CCCAF-18-05/10M-B

J1
24

External KPFRU-WH-B-05/10M

MJ-A10SPF0022-050+/100+

*1: Supplied locally (XGA only).
*2: Shield case is attached.
*3: For maintenance.
*4: Do not cut the cable.

HDMI-TO-DVI-A-L=10.M/5.3M*4

TB
20

1

06P0291*2

TB
21

1

J213

J212

: Standard supply
: Option or local supply

MJ-A10SPF0002

Ship’s ground

IV-2sq.

Ship’s ground
IV-2sq.

Ship’s groundIV-2sq.

IV-2sq.

*3 

J227

Nav Equipment 2 
(NMEA0183)

External monitor*1

(MU-150HD or 
market equivalent)

12-24 V DC

12/24 V DC

Ship’s 
ground

Loudspeaker
CA-151S-ASSY

Ship’s ground

IV-2sq.

Rectifier 
RU-1746B-2

100/110/
220/230 V AC, 1Ø
50/60Hz

Nav Equipment 
(NMEA2000)

FR
U

-N
M

EA
-P

M
M

-0
1

M12-05BFFM-010/020/060

Control/Display Unit (Rear) 
MU-121C/CH-502 (CH-500)
MU-121C/CH-602 (CH-600)

Control Unit (Rear) 
CH-502 (CH-500)
CH-602 (CH-600)

AC/DC
Power Supply Unit

PR-241

AC/DC
Power Supply Unit

PR-241
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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.

Ship's ground

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

To remote controller 
(option)

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).

From left:
• POWER/CONT port
• HDMI port
• CONT port
• Ground terminal

From top:
• CONT port
• REM port
• Ground terminal

MJ-A10SPF0002 cable

Flat washer*

Spring 
washer*

Wing nut*

Wing bolt*
Spring washer*

Flat washer*

Flat 
washer*

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

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

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).

From left:
• POWER/CONT port
• HDMI port
• CONT port
• Ground terminal

Ship's ground

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

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

Flat washer*

Spring 
washer*

Wing nut*

*: Pre-attached to the unit.
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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.

2.4 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 (M4 8) to remove 
the cover. Loosen two upset bolts (M5 12) to remove the cable fixing plate.

From top:
• CONT port
• REM port
• Ground terminal

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

Connect with the optional 
remote controller.

Wing bolt*
Spring washer*

Flat washer*

Flat washer*

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

Ship's ground

*: Pre-attached to the unit.

Binding screw
(M4×8, 6 pcs)

Cover

Cable fixing plate 1

Upset bolt
(M5×12, 2 pcs)
Upset bolt
(M5×12, 2 pcs)

Cable fixing plate 2
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2.  WIRING
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

No. Cable
Access point on the 

transceiver unit
Cable from

1 MJ-A6SPF0011-050C/100C/200C,
MJ-A6SPF0012-050C/100C/200C

NMEA1/NMEA port Navigation equipment 
(NMEA0183, max. 2)

2 Speaker cable, S06-9-5 SPEAKER jack Loudspeaker
3 FRU-HDMI-5/10M-AS DIGI board 06P0288: 

HDMI port (J113)
Display unit

Notch

1 2 3 4 5 6 7 8

10

DIGI Board 06P0288

Secure the cables with the 
cable clams.

9
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2.  WIRING
*: Fabricate the power cable (DPYCY-2.5, supplied locally), referring to the following 
figure.

External KP connection

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.

4 FRU-CCCAF-18-05/10M-B DIGI board 06P0288: 
POWER port (J112) and 
CONT port (J111)

Display unit

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

ANLG board 06P0289: J105 
and J106

Hull unit

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

No. Cable
Access point on the 

transceiver unit
Cable from

10 mm

100 100 
40 mm40 mm 60 mm60 mm

Inner sheathArmor

Vinyl tape

Fabrication of DPYCY-2.5 cable

Clamp with the cable fixing plate. Attach the supplied crimp-on lug (FV2-4 
BLU) to the cores.

12V_P  > 1 >
KP_OUT  > 2 >

KP_IN  > 3 >
AUX_SIG_OUT_LF (no use)  > 4 >

EXT_SW (no use)  > 5 >
GND  > 6 >

AUX_SIG_OUT_HF (no use)  > 7 >

3.3 V

10 kΩ

5 kΩ 2.4 V

10 kΩ

GND

J124

DIGI board
06P0288 KP input signal setting

DIP SW S8-3
  ON: Negative

OFF: Positive KP
  5 to 12.6 V

FRU-WH-B-5M/10M

External 
equipment

Blue

Orange
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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.

2.5 Hull Unit 
Unfasten four binding screws (M4 10) 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 and pull it.

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.

Orange

FRU-WH-B-5M/10M

12V_P  > 1 >
KP_OUT  > 2 >

KP_IN  > 3 >
AUX_SIG_OUT_LF (no use)  > 4 >

EXT_SW (no use)  > 5 >
GND  > 6 >

AUX_SIG_OUT_HF (no use)  > 7 >

J124

12 V

KP OUT

10 kΩ 5 kΩ

GND

KP signal
  12 V, 30 mA max

Brown280 Ω

DIGI board
06P0288

External 
equipment

KP output signal setting
DIP SW S8-4
  ON: Negative
  OFF: Positive

Cover

Handle
(2 pcs, at top 
and bottom)
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2.  WIRING
No. Cable Access point on the raise/lower control unit Cable from
1 Transducer cable 

(06CA10040)
PRA board 06P0291: J213
FLT2 board 06P0298: J226

Transducer

2 FRU-WH-A-15/30/50M PRA board 06P0291: J212 and TB211
FLT2 board 06P0298: J227

Transceiver unit

3 DPYCYSLA-2.5* FLT board 06P0292: TB201
Note: For the drain wire of the DPYCYSLA-2.5 
cable, fasten to the cable fixing plate.

Ship’s main (12/24 V 
DC)

4 Ground wire (IV-2sq.) Ground terminal Ship’s ground

FLT board 06P0292

PRA board 06P0291

Press downward.
How to connect wires to WAGO connector

Terminal 
opener

WAGO 
connectorTwist

Cable clamp

Rubber sleeve
Lock nut

Terminal opener

1

2

3

4

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.

Procedure
1. Twist the cores.
2. Press the terminal opener downward.
3. Insert the wire to hole.
4. Remove the terminal opener.
5. Pull the wire to confirm that it is secure.
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2.  WIRING
*: Fabricate the power cable (DPYCYSLA-2.5, supplied locally), referring to the follow-
ing figure.

2.6 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.

Drain wireDrain wire
10 mm

180 180 
80 mm80 mm 100 mm100 mm

Inner sheathArmor 50 mm50 mm

Vinyl tape

Fabrication of DPYCYSLA-2.5 cable

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

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.
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2.  WIRING
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.

2.8 Input/Output PGNs (NMEA2000)
This equipment can input/output following PGNs:

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

Input PGNs

Sentence Data NMEA0183 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 -

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
2-10
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2.  WIRING
Output PGNs

*: To change “Device Instance” or ”System Instance” field of “060928 ISO Address 
Claim”, use “126208 NMEA - Command group function”.

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

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

PGN Data
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2.  WIRING
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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.

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.

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

On-keel Installation Off-keel Installation

1 m max.Note: Do not cut the keel.

Water level

10
0 

m
m

m
in

.
50

 m
m

m
in

.

10
0 

m
m

m
in

.

Approx. 1 cm

For 400 mm stroke: 
Minimum 30 cm

For 250 mm stroke:
Minimum 22 cm
3-1



3.  CHECKING AND INITIAL SETTINGS
3.2 Language Setting
Turn the system on after completing the installation. The language selection screen 
appears the first time the power is turned on. Press  or  on the cursorpad to select 
desired language, then press the MENU key.

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.

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 • A target echo is displayed on the correct bearing. For how to adjust head-

ing alignment, see section 3.3.

Item Check point, Rating

Bow

Transducer
(CH-5048)Flange assembly

Bow

Bow 
mark

Bow 
mark

Transducer
(CH-5046)

HEAD Bow 
mark

Bow
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3.  CHECKING AND INITIAL SETTINGS
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.

2. Press the MENU key to open the menu.

3. Press  on the cursorpad to select [COM2] on the menu bar.

4. Press  to move the cursor inside the menu.

5. Press  several times to select [Heading].

6. Press  to open the setting window.

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).

Heading

Buoy

12 o’clock position

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

Menu
TX  Power
TX Pulselength
TX Rate
Interference-LF
Interference-HF
AGC-LF
AGC-HF
Auto Filter-LF
Auto Filter-HF
Reverberation
Volume

: Select : Change Menu: Apply

COM1 COM2 HOR. VERT ES FUNC  Key System
High
Long
1 0
On
On
0
0
Wide
Wide
Off
0. 0

Menu
TX  Power
TX Pulselength
TX Rate
Interference
AGC
Auto Filter
Reverberation
Volume

: Select : Change Menu: Apply

COM1 COM2 HOR. VERT ES FUNC  Key System
High
Long
1 0
On
0
Wide
Off
0. 0

For CH-600For CH-500

Menu

: Select : Change Menu: Apply

COM1 COM2 HOR. VERT ES FUNC  Key System
No
Off
Off
32
3
Relative
+0
+0.0
+0.0
+0

Delete Track
White Marker
Erase Color
Echo Colors
BKGD. Colors
Bearing
Heading
Roll Offset
Pitch Offset
Sensor Correct

Delete sonar track.

Menu

: Select : Change Menu: Apply

COM1 COM2 HOR. VERT ES FUNC  Key System
No
Compress
Off
Off
32
3
Relative
+0
+0.0
+0.0
+0

Delete Track
Mix Mode
White Marker
Erase Color
Echo Colors
BKGD. Colors
Bearing
Heading
Roll Offset
Pitch Offset
Sensor Correct

Delete sonar track.

For CH-600For CH-500

Heading +0°

(-180~+179°)
3-3



3.  CHECKING AND INITIAL SETTINGS
8. Press  several times to move the cursor to the menu bar.

9. Press  several times to select [System] on the menu bar.

10. Press  to move the cursor inside the menu.

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

12. Press  several times to select [Draught Offset].

13. Press  to open the [Draught Offset] window.

14. [Draught] is selected with the cursor; press  or  to set own ship’s draft.

Menu

Yes        No

COM1 COM2 HOR. VERT ES FUNC  Key System

Go to SYS Menu

: Select : Change Menu: Close

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

Draught Offset

0. 0  m

4 0 0  m

(-5.0~60.0m)

(0~400mm)  

Set the draught.

Set the hull unit stroke length. 

: Select : Change Menu: Apply

Draught  

Hull Unit Stroke  
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3.  CHECKING AND INITIAL SETTINGS
15. Press  to select [Hull Unit Stroke].

16. Press  or  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].

3.4 Checking TX Frequency
Check the TX frequency after completing the installation.

1. Press the MENU key to open the menu.

2. Press  several times to select [System] on the menu bar.

3. Press  to move the cursor inside the menu.

4. Press  to select [Yes] to open [System Menu].

5. Press  several times to select [Tests].

6. Press  to start the self test.
The test result displayed on the screen.

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.

8. Press the MENU key three times to close the test result.

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

xx.xx
xx.xx
xx.xx

xx.xx
xx.xx
xx.xx

xx.xx

xx.xx

xxx
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3.  CHECKING AND INITIAL SETTINGS
3.5 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.

3. Press  several times to select [TX Rate].

4. Press  to open the setting window.

5. Press  several times to select [EXT.].

6. Press the MENU key to apply the settings and close the 
menu.

3.6 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.

Menu

: Select : Change Menu: Apply

COM1 COM2 HOR. VERT ES FUNC  Key System

Toggle TX power level.

TX  Power
TX Pulselength
TX Rate
Interference
AGC
Auto Filter
Reverberation
Volume

High
Long
1 0
On
0
Wide
Off
0. 0

For CH-600For CH-500

Menu

: Select : Change Menu: Apply

COM1 COM2 HOR. VERT ES FUNC  Key System

Toggle TX power level.

TX  Power
TX Pulselength
TX Rate
Interference-LF
Interference-HF
AGC-LF
AGC-HF
Auto Filter-LF
Auto Filter-HF
Reverberation
Volume

High
Long
1 0
On
On
0
0
Wide
Wide
Off
0. 0

TX Rate 1 0
EXT. min max

(EXT, 1~10
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3.  CHECKING AND INITIAL SETTINGS
1. 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.

2. Press the MENU key to open the menu.

3. Press  on the cursorpad to select [COM2] on the menu bar.

4. Press  to move the cursor inside the menu.

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

6. Press  to open the setting window.

7. Press  or  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-
gle"

8. Press  to select [Pitch Offset].

Roll Offset Pitch Offset

Sensor Correct Bow

Measure the roll and pitch 
angles of these locations.

+

- +

-
+ -

Disable transducer 

ON

OFF

POWER

Reference　direction

raise/lower function

Disable transducer 

ON

OFF
POWER

Reference　direction

raise/lower function

Hull unit Raise/lower control unit

Menu

: Select : Change Menu: Apply

COM1 COM2 HOR. VERT ES FUNC  Key System
No
Off
Off
32
3
Relative
+0
+0.0
+0.0
+0

Delete Track
White Marker
Erase Color
Echo Colors
BKGD. Colors
Bearing
Heading
Roll Offset
Pitch Offset
Sensor Correct

Delete sonar track.

Menu

: Select : Change Menu: Apply

COM1 COM2 HOR. VERT ES FUNC  Key System
No
Compress
Off
Off
32
3
Relative
+0
+0.0
+0.0
+0

Delete Track
Mix Mode
White Marker
Erase Color
Echo Colors
BKGD. Colors
Bearing
Heading
Roll Offset
Pitch Offset
Sensor Correct

Delete sonar track.

For CH-600For CH-500

Roll Offset +0.0°

(-10.0~+10.0°)

Detect Val : - - Compensated value 
appears here.
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3.  CHECKING AND INITIAL SETTINGS
9. Press  to open the setting window.

10. Press  or  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"

11. Press  to select [Sensor Correct].

12. Press  to open the setting window.

13. Press  or  to adjust the offset value.
The [Reference direction] mark on the raise/lower 
control unit should face the ship’s bow. When the 
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).

14. Press the MENU key to apply the settings.

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

3.7 Navigation Equipment Setup
Do the following settings depending on the external equipment connected. 

1. Press the MENU key to open the menu.

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

3. Press  to move the cursor inside the menu.

4. Press  to select [Yes] to open [System Menu].

5. [System Settings] is selected with the cursor; press .

Pitch Offset +0.0°

(-10.0~+10.0°)

Detect Val : - - Compensated value 
appears here.

Sensor Correct +0°

(-180~+179°)

Direction of motion sensor
is the same as cable gland.

System Setting 1

1 2 3Menu
Positin Display :
Track :
Current Data :
Heading Indication :
Display Range Ring :
North Mark :
CSE. Data :
NAV. Data :
NMEA1 Baudrate :
NMEA2 Baudrate :
TVG Correction :
Units :
Temp Display :
Temp Graph :
TLL Output :

Ship's L/L          Cursor L/L
Off           On
Off           Inbound           Outbound
True         Azimuth
Off           On
Off           On
Nav.         Gyro
GPS        Other
4800   9600   19200   38400
4800   9600   19200   38400
Off           1/2          1/1
m        ft         fm        HR         pb
°C           °F
Off           20min          60min
Off           On

Setup these menu 
items.
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3.  CHECKING AND INITIAL SETTINGS
6. Setup the following menu items, referring to the table below.

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

3.8 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.

3.8.1 How to backup the system data

1. Press the MENU key to open the menu.

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

3. Press  to move the cursor inside the menu.

4. Press  to select [Yes] to open [System Menu].

5. Press  several times to select [System Backup].

6. Press  to open the [System Backup] window.

7. Press  or  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.

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]/
[NMEA2 Baudrate]

Sets the baud rate for the NMEA1 and NMEA2 port. Select from 
[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.

System Backup

Note: Previous backup data will be overwritten.

: Change Menu: Apply

Are You Sure?                 No                         Internal                      External
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3.  CHECKING AND INITIAL SETTINGS
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.

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

3.8.2 How to load the system data

1. Press the MENU key to open the menu.

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

3. Press  to move the cursor inside the menu.

4. Press  to select [Yes] to open [System Menu].

5. Press  several times to select [Load Backup Data].

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

7. Press  or  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.

System Backup

Backup saved with the following names.

CH-500_AllSettings_XX.dat

Menu: Close

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

System Backup

Backup saved with the following names.

CH-600_AllSettings_XX.dat

Menu: Close

For CH-500 For CH-600

Load Backup Data

                     Note: Current settings will be overwritten.

: Change Menu: Apply

Are You Sure?               No               Load Internal Data      Load External Data
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3.  CHECKING AND INITIAL SETTINGS
8. Press the MENU key to apply the settings.
When [External] is selected at step 7, the file selection window appears. Press  
or  to select the backup file, then press MENU key.

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

3.9 Color Settings
The color on the MU-101C for previous model and MU-121C for this equipment is dif-
ferent, even if the both color settings are same value. This is because MU-121C’s liq-
uid crystalline property is different from MU-101C. Therefore, default color settings is 
adjusted so that the colors on the MU-101C and MU-121C are same (the default color 
settings are different from the previous model).

• When the MU-101C is replaced with MU-121C:
If you kept default color settings for the previous model, it is not required to adjust 
the color settings. If you customized the color settings for the previous model, adjust 
the color settings for this equipment on the menu.

• When you divert the display unit used for the previous model:
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.

3.10 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. 

Please select a file to load.

: Next page MENU: Load: Select R/B: Cancel

CH-500_AllSettings_00.dat
CH-500_AllSettings_01.dat
CH-500_AllSettings_02.dat
CH-500_AllSettings_03.dat

•
•
•

Please select a file to load.

: Next page MENU: Load: Select R/B: Cancel

CH-500_AllSettings_00.dat
CH-500_AllSettings_01.dat
CH-500_AllSettings_02.dat
CH-500_AllSettings_03.dat

•
•
•

File name for backup data.
(XX: Numbered automatically)
File name for backup data.
(XX: Numbered automatically)
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3.  CHECKING AND INITIAL SETTINGS
3.11 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. 
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AP-1

APPENDIX 1 JIS CABLE GUIDE

Core
Type                 Area          Diameter

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

TTYCSLA-4

MPYC-4

TPYCY 

DPYCY 

Cable 
Diameter

DPYC-1.5 1.5mm2 1.56mm 11.7mm
DPYC-2.5 2.5mm2 2.01mm 12.8mm
DPYC-4 4.0mm2 2.55mm 13.9mm
DPYC-6 6.0mm2 3.12mm 15.2mm
DPYC-10 10.0mm2 4.05mm 17.1mm
DPYCY-1.5 1.5mm2 1.56mm 13.7mm
DPYCY-2.5 2.5mm2 2.01mm 14.8mm
DPYCY-4 4.0mm2 2.55mm 15.9mm
MPYC-2 1.0mm2 1.29mm 10.0mm
MPYC-4 1.0mm2 1.29mm 11.2mm
MPYC-7 1.0mm2 1.29mm 13.2mm
MPYC-12 1.0mm2 1.29mm 16.8mm
TPYC-1.5 1.5mm2 1.56mm 12.5mm
TPYC-2.5 2.5mm2 2.01mm 13.5mm
TPYC-4 4.0mm2 2.55mm 14.7mm
TPYCY-1.5 1.5mm2 1.56mm 14.5mm
TPYCY-2.5 2.5mm2 2.01mm 15.5mm
TPYCY-4 4.0mm2 2.55mm 16.9mm

TTYCSLA-1 0.75mm2 1.11mm 9.4mm
TTYCSLA-1T 0.75mm2 1.11mm 10.1mm
TTYCSLA-1Q 0.75mm2 1.11mm 10.8mm
TTYCSLA-4 0.75mm2 1.11mm 15.7mm
TTYCY-1 0.75mm2 1.11mm 11.0mm
TTYCY-1T 0.75mm2 1.11mm 11.7mm
TTYCY-1Q 0.75mm2 1.11mm 12.6mm
TTYCY-4 0.75mm2 1.11mm 17.7mm
TTYCY-4SLA 0.75mm2 1.11mm 19.5mm
TTYCYSLA-1 0.75mm2 1.11mm 11.2mm
TTYCYSLA-4 0.75mm2 1.11mm 17.9mm
TTPYCSLA-1 0.75mm2 1.11mm 9.2mm
TTPYCSLA-1T 0.75mm2 1.11mm 9.8mm
TTPYCSLA-1Q 0.75mm2 1.11mm 10.5mm
TTPYCSLA-4 0.75mm2 1.11mm 15.3mm

EX: TTYCYSLA - 4            MPYC - 4
Designation type # of twisted pairs Designation type # of cores

1      3    4    5         6                                                 1    2    3    4

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 (mm2) 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
D: Double core power line
T: Triple core power line
M: Multi core
TT: Twisted pair communications 

(1Q=quad cable)

2. Insulation Type
P: Ethylene Propylene Rubber

3. Sheath Type
Y: PVC (Vinyl)

4. Armor Type
C: Steel

5. Sheath Type
Y: Anticorrosive vinyl 

sheath

6. Shielding Type
SLA: All cores in one shield, plastic 

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

plastic tape w/aluminum tape

Core
Type                 Area          Diameter

Cable 
Diameter



APPENDIX 2 HOW TO MAKE THE 
RETRACTION TANK FOR WOODEN 
VESSEL

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

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 

13 mm
1 8inch PN13.5 Inside diameter: 188.5 - 195 

mmUse the VP type.Prepare a thread 
groove that is suitable for the outside diam-
eter.

Retraction tank (conceptual drawing)

(Ø
21

6)

Ø
19

0
≥ 

13

Ø
20

8

1200
96
91

C4

(M215x4)

+5 -1
.5
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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 

20.0 mm
1 Inside diameter: Same as the outside di-

ameter of the fixing pipe.Outside diameter: 
343 mm

Fixing pipe SS400 More than 
7.0 mm

1 Inside diameter: 10 mm smaller than the 
outside diameter of the PVC pipe.
Prepare a thread groove that is suitable for 
the thread groove of the PVC pipe.

Angle-1 SUS304-CP 4.0 mm 4 Welded to the flange-1.

8 × Ø23
C1C1

Ø297±0.3Ø297±0.3

45°45°
22.5°22.5°

Ø
34

3
Ø

23
0

(232)

(230)

(M215x4)

C1

C3

≥ 7

10
0

20

42

(4
)

R16

42

26

42

26

60
42

Drill the pilot holes for the M12 nut (Ø15, 
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 

12.0 mm
1 Inside diameter: Max. 259 mm, 

                           Min. Pipe O.D + 20 mm
Outside diameter: 343 mm

Angle-2 SUS304-CP 4.0 mm 4 Welded to the flange-2.

Fixing plate SUS304-CP 4.0 mm 4 The equal angle iron (L50  t4.0) is also 
available.

8 × Ø14

45°

22.5°

Ø297±0.3Ø297±0.3

C1C1

Ø
34

3

Ø
25

9 
≥ 

I.D
 ≥

 P
ip

e 
O

.D
 +

 2
0

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

R1642

(4
) 35

42

26

26

35
60

Ø14 × 30 long hole

Prepare the long holes for the bolt
(Ø14 × 30, 2 locations)

235 32.5

30

50

50

(4)

R4 - 6

Prepare the long holes for the bolt
(Ø14 × 30, 4 locations)
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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.

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

45° 4
Welding area (4 locations)
Welding bead must be 
within the welding area.

8 × Ø23 45°45°

22.5°22.5°

Ø297±0.3Ø297±0.3

A

24
6

Angle-1246246

(232)(232)

(1
94

)

(80)
62
(42)

C1C1

B
C1

Angle-1
M215 × 4

C3

M
60°

6
8

(Ø230)
Ø343
A-A

10
0

20Ma
sk

ing
 ar

ea

Ra 3.2

Flange-1

0.2 B

A

Flange-1

(72)
47

(35)(12)

Ø
34

3

Ø
24

4

(1
94

)

A-A

24
6

45° 45°45°
22.5°22.5°

AA 8×Ø14

Ø297±0.3Ø297±0.3

AA
246

44
Welding area (4 locations)
Welding bead must be 
within the welding area.

Angle-2

Flange-2
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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.

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

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

Name Material Type Qty
Hex. Bolt SUS304 M12 20 - 25 8

SUS304 M12 25 or more 8
Hex. Nut SUS304 M12 8
Spring Washer SUS304 M12 16
Flat Washer SUS304 M12 24

Fixing plateAngle-1

Flat washer

Hex. bolt*

M12×20 - 25

Detailed view

Hex. weld nutHex. weld nut

Spring washerSpring washer

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

Fixing plateFixing plate

Flange assembly 1Flange assembly 1

Fixing plate
Angle-2

Flat washer

Hex. bolt
M12×25 or more

Detailed view

Hex. nutHex. nut

Spring washerSpring washerFlat washer

Flange 
assembly 2
Flange 
assembly 2

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

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

Apply marine sealant to 

the threads. 

Apply marine sealant to 

the threads. 

PVC pipePVC pipe
Flange 

asssembly

Flange 

asssembly

Apply marine sealant carefully, so 
that the it does not go over the top 
surface of the flange.

Apply marine sealant carefully, so 
that the it does not go over the top 
surface of the flange.

Fill this area with 
marine sealant.
Fill this area with 
marine sealant.

Flange assemblyFlange assembly

Marine sealantMarine sealant

PVC pipePVC pipe

Cross-section view:
marine sealant application area
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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.

• 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.

Mounting range

1/2
1/3 Keel

Within 1 m

Retraction tank

Echo beam area

Keel

≥ 
50

≤ 1000

Bottom line of the retraction tank
Bottom line of the keel
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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-
tion tank, select a fairing or stainless plate as 
the flow rectification.

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

A

Keel

≤ 1000

Retraction tank

A < 50 mm: Select a stainless plate
A ≥ 50 mm: Select a wooden fairing

≥ Pipe O.D + 100

Reinforcement block

≥ 
30

0

Keel

R.
 P

Stainless 
plate

≥ 
R.

P 
+ 

20

Rib

Rib

T ≥ 10
Ø Pipe I.D + 1

Ø Pipe I.D + 1

Pi
pe

 O
.D

 +
 1

≥ Pipe O.D + 100

Rib

R.P: Rib pitch
Pipe I.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
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.D + 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
Fairing

≥ 5
0

Keel
≤ 1000

Keel

Rib

≥ Pipe O.D + 100

≥ 
70

0

Pipe O.D
Pipe I.D

Diameter 2
Diameter 1

≥ 
30

0

30

Rib Rib

Rib Rib

≥ 300≥ 300

R.
 P

R.P: Rib pitch
Pipe I.D: Inside diameter of the PVC pipe
Pipe O.D: Outside diameter of the PVC pipe

Case 1
(No reinforcement block)

Case 2
(With reinforcement block)
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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.

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.

3. Apply the adhesive to the area between the ship’s hull and flow rectification component for 
waterproofing.
Apply the adhesive evenly to provide smooth water flow around the flow rectification compo-
nent.

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

Hull

OK WRONG
Hull plate

Mounting 
hole

Mounting hole is at the 
center of the hull plate.

Mounting hole is 
across the hull plates.

Reinforcement block

Fairing

Fill the bolt holes with the adhesive.

Adhesive:
The water flow around the 
rectification component 
must be smooth.

Rib
: Adhesive application area

Hull plate

Apply the adhesive 
around the bolts.

For the fairing

For the stainless plate

Reinforcement block

Rib
Hull plate

Stainless 
plate

Adhesive:
The water flow around the 
rectification component 
must be smooth.

: Adhesive application area
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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.

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.

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.

Rib

Rib

Tank reinforcement structure

Tank reinforcement structure (conceptual drawing)

Ø Pipe O.D+1

Ø Pipe O.D+1

Rib
≥ 700

≥ 
70

0

≥ 100

≥ 
10

0

≥ 
10

0

≥ 100≥ 100

α= β

Bow

α β
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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.

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.

5. Pull out the retraction tank.

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

Retraction tankLevel gauge:
Set a level gauge on the 
retraction tank. Adjust the flange 
of the retraction tank so that it is 
parallel with the waterline. 

Tank reinforcement structure

Bow

Mark the line that points 
toward ship's bow.

Retraction tank 

(PVC pipe)

Retraction tank 

(PVC pipe)

Sand the adhesion area on the 
hull and flow rectification 
component.
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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.

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

10. Confirm that the flange of the retraction tank is parallel with the waterline.

: Adhesive application area

Reinforcement block

Flow rectification component
Fairing or stainless plate)

Hull plate

Retraction tank
(PVC pipe)
Retraction tank
(PVC pipe)

Tank reinforcement structureTank reinforcement structure

Detailed view

Hex. boltWasher
Flange

Hex. nut
Washer

Hex. bolt (M12)

Washer

Washer

Hex. nut
AP-14
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