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1.1 Radar scanner mast 
Example of a radar scanner mast 

 

 

 

 

 

 

 

 
 

Example of a radar scanner mast, enlarged

 

 

 

 
 
 
 
 
 
 
 

Fig. 1-1 Radar scanner mast 

1) No.1 and No.2 radar scanner units are mounted in different height not to 
locate in the transmission beam of the other radar.   

2) Radar scanner and Inmarsat B antenna are also mounted in different height. 
3) Inmarsat C antenna is located at the top of mast. 

Fig. 1-2 Radar scanner mast, enlarged 
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S-Band Antenna 
X-Band Antenna 

Inmarsat C 

Inmarsat B 

S-Band Antenna 

X-Band Antenna 

Inmarsat C 
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Corrosion proof rubber mat 

1.1.1 Mounting X-band radar antenna unit 
The scanner unit must be placed on the corrosion proof rubber mat supplied. 

 

 

 

Bolts and nuts must be coated with anticorrosive silicone sealant. 

Silicone sealant 

Fig. 1-3 Corrosion proof rubber mat 

Fig. 1-4 Applying silicone sealant 
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 1.1.2 X-band radar (TR-UP Type) 
Apply silicone sealant on to grounding points and terminals. 

 
 

 
 

 

 

 

 

 

 

 

 

 

Fig. 1-5 Appling silicone sealant 

Shield comes out underneath 
the gland plate. 

Fig. 1-6 Cable entry of scanner base 

Grounding points 

Grounding wire 

Outer shield must be fixed and 

grounded by fixture plate.  

Leave sheath for protecting inner wires. 
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 1.1.3 Terminal board in X-band scanner unit 

Antenna cable is connected to the terminal board in the scanner unit.  The 
connection is made by referring to the interconnection diagram in the installation 
manual.  Bind cables with cable ties for a better appearance. 

 

 

 

 

 

 

1.1.4 Performance monitor on X-band scanner unit  
Figure below shows the performance monitor fitted on the scanner unit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1-8 Performance monitor on X-band scanner unit 

Fig. 1-7 Terminal board in X-band scanner unit 

Coaxial Cable: see page 6-3 

Pull on the wire after finishing to test crimping. 

Readjustment of VRs are 
required when the 
performance monitor is 
reinstalled. 
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Cable gland 

Push the pate into cable 
glands. 

1.1.5 S-band scanner unit 
Ground the scanner unit securely.  Apply silicone sealant over grounding point and 
terminal.   

 
 

Tighten the cable gland securely.  Use monkey shit for waterproofing. 
 

 

 

 

 

 

 

 

 

Grounding point

Grounding terminal 

Fig. 1-9 Grounding scanner unit 

Fig. 1-10 Cable gland 

Grounding wire 

Grounding wire 
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Make connections correctly. 
Bind cables with cable ties. 

1.1.6 S-band scanner unit 
 
 
 

 
 
 
 
 
 

 
 
 

 
After the connection, tighten screws by following arrows in the figure below. 

 
 
 
 
 

Place the corrosion proof 
rubber mat.  

Fig. 1-11 Placing corrosion proof rubber mat 

Fig. 1-12 Fixing cover 

Do not pinch the 
cover hanging rope 
by the cover. 

1 

2 

3 4 

5 

6 

7 

8 

Order for tightening screws 

Coaxial wire: crimps 
wire properly.  

Cover hanging rope 
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 1.1.7 S-band scanner unit 
The performance monitor is fixed as below. 

 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

Fig. 1-13 S-band scanner unit with performance monitor fitted. 

Performance monitor faces to port-side. 
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1.2 How to work on X-band waveguide
Necessary tools 
If necessary, order these tools to FURUNO.  See xx for FURUNO code number. 

 
 
 

No Item Type No Item Type 

1 FR-90 power tool 03S9199 8 File L-150 

2 Brush  9 Heavy duty snips No.150 

3 Gauge (Square) 03-009-0534-0 10 Edge gauge 03-009-0530-0 

4 Wrench For M4 11 Tapes Vinyl and waterproofing tapes 

5 Knife DK-N 12 Silicone rubber 1211 

6 Hack saw HFJ-12 13 Wooden hammer  

7 Saw 250x24 14 Tool box #2207 

 
* See chapter 7 for detail.  

1

14 

13 

12 

11 

10 

9 

8 
7 

6 

5

4 
3 

2

Fig. 1-14 Tools needed 



  1.2 How to work on X-band waveguide 

1-9 

 
 
Flexible waveguide flange - Antenna side 
The connector of the antenna side has been factory-fitted. 

 

 
 
 

Flexible waveguide flange - Transceiver side 
Cut the waveguide to length at this end. 

 

 
 
The Connector of the transceiver side has been fitted for a airtightness test. 

 
 
 
 
 
 

“ANT SIDE” label 

Antenna end of waveguide 

“EQUIPMENT SIDE” label 

This connector is removed once, and reconnected again. 

Fig. 1-15 Flexible waveguide, antenna side 

Fig. 1-16 Flexible waveguide, transceiver side 

Plug for airtightness test. 
This connector is not used.
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Lying X-band and S-band waveguide 
Following bending radius must be taking into account to prevent the waveguide 
from being damaged. 
Minimum bending radius 

X-band   E plane bend: 200 mm           S-band: 150 mm 
H plane bend: 400 mm              

 
 

Cutting waveguide 
Cut the waveguide at the height of the TR unit. 

 
 
 
 
 

 
 
 
 
 
 

Never bend waveguide 
with a radius less than 
minimum bending radius. 

Fig. 1-17 Lying waveguide 

Fig. 1-18 Cutting waveguide 

Don’t crush waveguide 
when tie up with stainless
band.  

E

H
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Waveguide Termination  
Connect the connecter referring to the chapter 7. 
Cut off the jacket (sheath) 40 mm. 

 
 
 
 
 
 
                                                                                                   
 
 
 
 
 
 
 
 
 
 
 

When fix the connecter, use standard tool. 
 
 
 

Never scratch the conductor. 

40 mm 

Fig. 1-19 Waveguide termination 

Fig. 1-20 Widening waveguide opening 
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Good and bad examples of waveguide flange fitting 
Good example) Appropriate tool is used. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bad example) Appropriate tool is not used. 
 

No crack on the flame and
smooth surface. 

Fig. 1-21 Good example 

Crack and rough surface 

Fig. 1-22 Bad example  

Radar performance degrades if the flange is fitted inadequately. 
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After fitting the connecter, apply the silicone rubber from filling opening, then tape the  
waterproofing tape.  Then, tape vinyl tape over the waterproofing tape. 

 
 
 

Connect the waveguide to the TR unit. 
If necessary, use E-bend, H-bend and/or twist bend.

 
 

Taping 

Apply silicone rubber. 
Fix the connecter by 
using six screws. 

Fig. 1-23 Fitting guide connecter 

Fig. 1-24 Connecting waveguide to transceiver 

Twist bend 

E-bend 
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1.3 Display unit 
1.3.1 FAR-2805 Radar 
The example below shows two radar display units side by side. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fig. 1-25 Display units 

Fig. 1-26 Grounding chassis 

Connect grounding copper 
plate here. 

Enlarged picture of the white circle in Fig1-25. 

Fix the cable securely by 
the clamp. 
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Cable run must be
tidy. 

 

Note: RJ-7 (antenna exchanger) and power control unit (PSU-004) 
must be fixed in the shipyard. 

 
The example below shows the power control unit fitted in the console. 

Power control unit 

PSU-004 

Fix the cable securely by 
the clamp. 

Fix cables to the cable guide with cable ties. 

Fig. 1-27 Fixing cables 

Fig. 1-28 Power control unit 

Make connections 
correctly.  Bind cables 
with cable ties. 

Make connections 
correctly.  Bind cables 
with cable ties. 

RJ-7 
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Connect ground wire securely. 

 

 

 

Use protective caps supplied after the connection. 

 

 

 

 

Fig. 1-29 Grounding cables 

Fig. 1-30 Using protective caps 

1) Ground the cable through the 
armer. 

2) Tape the armer end. 

Fix cables coming in the display unit by the clamp. 
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Mounting base 
Drain hole

Antenna base 

2.1 Inmarsat B 
2.1.1 Antenna unit  
◊ Installation site: Select the location where it will have a good view of the sky in 

all directions. 
◊ Refer to the installation manual for the drawing of the mounting base. 
◊ Never put the rubber mat between the mounting base and the antenna base. 
◊ Do not cover the drain hole.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Apply silicone sealant to the bolt, 
nut, grounding point and terminal. 

The slack is not looped 
with a diameter of 30cm 
or less, otherwise the 
center conductor will 
break. 

Fig. 2-1 Inmarsat B antenna unit 

Chapter 2. Inmarsat 
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Fix the coaxial cable by the clamps. 

Never loop. 

Confirm that connecters are
connected securely. 

Leave enough slack
for servicing. 

Connect the copper plate for grounding. 

2.1.2 Connecting coaxial cable in radome (FELCOM 82) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1.3 Installation of transceiver unit and junction box  
 
 
 
 
 
 
 

Fig. 2-2 Connecting cable in radome 

Fig. 2-3 Cable slack for servicing 

Adjust mark putted on the 
cable at cable entrance. 
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plate 

Break the cover to make a cable 
entry if necessary. 

The label on the radome tells safety distance. 

2.1.4 FELCOM 82 handset
 

 

 
 
 
 
 
 
 
 
 
 
 
 
2.1.5 Inmarsat B radio frequency radiation hazard label 
The supplied label must be adhered to the mast at the visible place so that one 
can notice RF radiation hazard. Put label keeping distance (6m) from antenna.  
 
 
 
 
 
 
  
 
 
 
 
 
 
 

Radio frequency radiation hazard 
label on the mast. 

Never strain the plate. 

Fig. 2-4 FELCOM 82 Handset 

Fig. 2-5 Radio frequency radiation hazard label 
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2.2 Inmarsat C
2.2.1 Antenna unit 
◊ Installation site: Select the location where it will have a good view of the sky in 

all directions. 
◊ Weld the antenna mounting pipe directly to the antenna pole.  Mounting it with 

clamps is not recommended. (Fig. 2-6) 
◊ Apply silicone sealant to the bolt, nut, grounding point and terminal. 
◊ The diameter of the service (drip) loop must be 30 cm or more. 
 
 

The diameter of the 
service loop is 30 cm or 
more, or the center 
conductor will break. 

Grounding point

Fig. 2-6 Inmarsat C antenna unit 

Welding 
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3.1 MF/HF antenna 
3.1.1 General  
In the shipyard, put red clothes to the antenna wire for calling the crane operator’s 
attention. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.1.2 Feeder of 10 m antenna
 
 

Red cloth 

Do not use an insulator. 

Fig. 3-1 Measure of safety 

Fig. 3-2 10 m antenna 

Chapter 3. Communications 
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Insulator 

shackle 

Wire clip 

thimble 

Insulator 

3.1.3 Antenna feeder  
Use a support wire to reinforce the feeder. 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Fix the feeder with an insulator.

Support wire 

Feeder 

Fig. 3-3 Antenna feeder 

Fig. 3-4 Fixing feeder 
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Use lead-in insulator to lead the feeder into the radio room. 

 
 
Tighten the antenna wire firmly. 
For example, by using the extra antenna wire, thicken the insert diameter. 
 

Lead-in insulator 

Fig. 3-5 Antenna lead-in insulator 

Fig. 3-6 Fixing antenna wire 

Lead-in insulator is required 
when antenna coupler is 
installed in radio room. 



  3.1 MF/HF antenna 

 3-4

3.1.4 For safety 
Arrange the safety fence to separate the antenna feeder from humankind and 
put the danger sign at the entry.

“High voltage”
Danger sign 

Safety fence 

Fig. 3-7 Arrange safety fence 

Note: When install safety fence, keep enough distance from antenna 
feeder so as to prevent touching antenna feeder. 
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Stand insulator 
ANT changeover 

3.1.5 Indoor feed line 
Connect the lead-in insulator to the antenna changeover by a copper pipe.  The 
pipe is fixed using stand insulators. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
The antenna changeover is installed for lightning protection. 

Copper pipe 

ANT changeover
Stand insulator 

Fig. 3-8 Indoor feed line 

Fig. 3-9 Antenna changeover 

Antenna Coupler 
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3.1.6 Grounding of antenna coupler
Ground the antenna coupler by the copper plate securely. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Use wing nuts to connect the copper plate to the antenna coupler. 
Hold the braid of the coaxial cable for clamping. 

Screws for fixing the earth plate. 

Fig. 3-10 Grounding antenna coupler 

Fig. 3-11 Connecting copper plate to antenna coupler 
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3.1.7 MF/HF Antenna installation, when antenna coupler is 
installed in the open. 

 

Do not use an insulator. 

MF/HF Antenna 

Ground the antenna coupler
by the copper plate. 

Coat bolts and plate with 
anticorrosive sealant or pate. 

Weld ground plate to ship’s hull. 

Silver Brazing 
Copper plate 

Steel Plate 

Stretch the wire so that the wire 
may not swing. 

Tighten the antenna wire firmly. 

Antenna coupler 
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Antenna connector must be waterproofed by the waterproofing and vinyl tapes. 

 

3.2 VHF antenna 
 

 
 
 
 

 
 
 
 
 
 
The service (drip) loop of the antenna cable is not smaller than 30 cm in diameter.  
If not, the center conductor of the cable will break. 

Tape from the bottom up. 
See chapter 6. 

Fig. 3-12 Waterproofing of antenna connector 

Fig. 3-13 Antenna cable 

3.2 VHF antenna 
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Grounding terminal 

Grounding wire: 
8 sq 

Grounding bolt 

Grounding 
terminal 

3.3 NAVTEX/FAX antenna coupler 
◊ Fix the coupler onto the antenna pole by using hose clamps supplied. 
◊ Grounding wire must be 8 sq or above. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Fix internal grounding wire and external grounding wire together at the grounding terminal. 

Apply anticorrosive silicone sealant to grounding points and terminals.  
 
 
 
 
 
 
 
 
 
 
 
 

Grounding wire 

Fig. 3-15 Protecting grounding terminal 

Fig. 3-14 Grounding antenna coupler 

3.3 NAVTEX/FAX antenna coupler 

Grounding wire 
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Apply anticorrosive silicone sealant around the base of the whip antenna. 

 

 

 

 

 

 

 

 

 

 

Fig. 3-16 Waterproofing of whip antenna base 

3.3 NAVTEX/FAX antenna coupler 
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3.4 Antenna junction box 

◊ All connection must be tight. 
◊ Apply anticorrosive silicone sealant to bolts, nuts, grounding points and  

terminals. 
 
 

 
  
 
 
 
 
 
 
 
 
 
 

Fig. 3-17 Grounding antenna junction box 

Weld φ 6-8 
grounding bolt. 

Grounding wire: 8 sq 
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3.5 Radio console 
3.5.1 RC-1800F  
Put a protective cardboard on the table not to scratch it.  Cover the console with 
a vinyl sheet to keep dust away when not working. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Put a protective cardboard on the table.
Vinyl sheet 

Fig. 3-18 Radio console 

Fig. 3-19 Radio console with protective cardboard 
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3.5.2 RC-1800F grounding and leading-in cables  
The cable coaming locates at appropriate position so that no stress is on any 
cable. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Connect the grounding copper plate as below. 

Copper plate 
Cable coaming 

Copper plate 

Fig. 3-21 Grounding console chassis 

Fig. 3-20 Cable entry 
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3.5.3 RC-1800F routing cables  
Connection must be tight.  Bind cables for a better appearance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3-23 RC-1800F with rear panel removed 

Fig. 3-22 RC-1800F with front panel removed 
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The length of coaxial cable between MH/HF antenna coupler and PA must be as 
short as possible.  A slack for servicing is needed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Be sure to follow carefully the instruction on the later page to fit Inmarsat C 
antenna connector. 

Inmarsat C antenna connector 
See xx. 

Fig. 3-25 Inmarsat C antenna connector 

Fig. 3-24 cable length for servicing 

Cut the coaxial cable to length. 
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3.6 VHF radio  

3.6.1 Wiring in VHF console

1) Connection must be tight. 
2) Bind cables for a better appearance. 

Fig. 3-26 Cables in VHF console 
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3.6.2 Junction box for VHF radio wing handset 
The handset is installed in a watertight box to prevent it from corroding.

Watertight box 

Microphone receptacle 

Fig. 3-27 Microphone receptacle in watertight box 
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3.7 Weather FAX receiver 
Grounding must be securely and connections tight.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.8 NAVTEX receiver 
Grounding must be securely and connections tight.

Grounding terminal 

Connect cables tightly and bind
cables for a better appearance 

Grounding terminal 

Connect cables tightly and bind
cables for a better appearance 

Fig. 3-28 Grounding and wiring in FAX receiver unit 

Fig. 3-29 Connections on NAVTEX 



  3.9 Reserve source 

 3-19

3.9 Reserve source (Battery) 
Battery cables must have sufficient dimensions to prevent voltage reduction.  
Connections must be tight.  Apply grease or vaseline to battery terminals.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Board up the inside of the box with copper plates for corrision-proof. 
Spare parts must include the distilled water, specific gravity meter, voltmeter. 

Connect cables tightly and bind 
cables for a better appearance 

Fix the battery by wedges. 

Apply grease or 
vaseline to terminals. 

Distilled water 

Copper plate boarded inside the box 

Fig. 3-30 Reserve source 

Fig. 3-31 Reserve source 
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3.10 SART 
3.10.1 Installation site 
Typically the SART is installed near the door either port or starboard side on the 
bridge.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.10.2 Fitting SART mounting bracket 
Fit the SART mounting bracket onto the lifeboat. 

Consider ease of access in an emergency. 

SART mounting bracket 

Fig. 3-32 Installing SART 

Fig. 3-33 SART mounting bracket 
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Primary battery 
Write expiring date for the 
battery (5years later). 

3.11 Two-Way radio
Set the switch to either 110 V or 220 V according to ship’s main, and change the 
fuse accordingly. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Place primary batteries (BP-1208) beside the charger. 

Fig. 3-34 Two-Way Radio charger 

Fig. 3-35 Primary batteries 
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3.12 EPIRB 
3.12.1 Mounting base for KANNAD406WH 
Mount the EPIRB at the position with sufficient space for lid ejection and 
maintenance. 
 

These plates protect the 
EPIRB lid from dropping into 
the water when the lid 
opens. Make fixing holes near side for 

sufficient space for lid ejection. 

Fig. 3-36 EPIRB mounting base 
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4.1 GPS antenna
• Use the antenna fixture supplied when fixing the GPS antenna. 
• Waterproof the cable joint with waterproofing and vinyl tapes. 
• The diameter of the service loop is 30 cm or more, or the center conductor 

will break.

Fig. 4-1 Installing GPS antenna 

The diameter of the 
service loop is 30 cm or 
more, or the center 
conductor will break. 

Antenna fixture 

Chapter 4. GPS receiver 
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Earth cable 

4.2 GPS signal distribution box
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SRC connector 
 

See page xx about how to fit the SRC 

connector. 

Fig. 4-2 Distribution MD-500 

Fig. 4-3 Fitting SRC connector 
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ABubbles 

Bubbles 

A

5.1 Transducer position (DS-30/50/80, FE-700) 
 
5.1.1 Best location  
 
Select following locations for the transducer of acoustic equipment such as a doppler 
sonar and echosounder,  
 

1. Location where is least affected by bubbles. 
2. Location where is least affected by propeller and side thruster noises. 

 
The most important is to avoid bubbles. 
 
Flow of air bubbles created at ship’s bow varies from hull to hull and according to 
ship’s speed.  Typically, bubbles flow along the hull as shown in Fig. 5-1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Side view 
 
 
 
 
 
 
 

   (b) Bottom view 
 

Fig.5-1 Flow of bubbles   
 
 
 
 
Arrow A in Fig. 5-1 shows the best location for the transducer. 
Fig.5-2 is the example of an installation. 
 
 
 
 
 
 

Chapter 5. Acoustic equipment 
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▪ When side thruster is installed 
 
The transducer is mounted in front of the side thruster about 1 m. 
 
 
 
 
 
 
 
 

Side thruster 

Fig.5-2 Location of transducer 

The performance of the doppler sonar is easily degraded
by bubbles so the transducer must be placed at the
location "A" as shown in Fig. 5-1. 

Transversely, the transducer is mounted on the keel or as near to the keel as 
possible. 
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Fig.5-4 Location of echosounder transducer 

200 kHz  transducer        200 kHz or 50 kHz transducer 

Installation at bow bulb 
 
If the bottom is not flat, the transducer tank must be welded as shown in Fig. 5-3 to 
make the transducer surface flat.   The installation at an angle will cause a false 
reading of depth. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
▪ Location for transducer of echosounder 
The best position is the above-mentioned A.  Installation at other areas may be 
affected by air bubbles and cause unstable depth indications. 
 
 
The lower the frequency, the more the air bubble interference.  Use 
200 kHz transducer where there is the possibility of air bubble interference. 
 
 
 
 
 
 
 
 
 
 
 

Side thruster 
B 

Fig.5-3 Installation at bow bulb 



   5.1 Transducer position 

 

5-4 

Recommended area
for echosounder 
transducer 

DS-80 transducer

Bow 

Doppler sonar transducer Echosounder transducer 

keel 

Fig.5-5 Echosounder and doppler sonar transducers 

Bow 

Recommended 
area for 
echosounder 
transducer 

DS-30/50 transducer 

Fig.5-6 DS-30/50 and FE-700 transducers 

5.1.2 Installation of echosounder and doppler sonar transducers 
  
Decide location of doppler sonar transducer first. 
 
When installing doppler sonar and echosounder transducers, decide the location for 
the doppler sonar transducer first.  The echosounder transducer is placed behind the 
doppler sonar transducer about 2 m or more.  
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5-6 shows the recommended area for echosounder transducer to be mounted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Doppler sonar transmits three beams in directions A, B and C.  Never place the 
echosounder transducer in the directions A, B and C. 
 
▪ DS-80 and FE-700 
 
 
 
 
 
 
 
 
 

Fig.5-7 DS-80 and FE-700 transducers 
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5.2 Piping transducer cable 
 
Pipe the cable from the transducer flange to the transducer or matching box. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5-8 Piping transducer cable 
 
 
 
 
 
 
 
 

Note: The transducer cable of doppler sonar must be piped.  

 

Transducer tank 

 Matching box 

Piping 
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5.3 Installation on ship with protruded keel 
 
When the transducer is mounted in the keel, take followings into account to prevent 
the adverse affect from bubbles. 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

(1) "in keel" installation 

 

bubbles 

Keel

Transducer 

bottom 

(2) "beside keel" installation  
(Using tank) 

 

bubbles 

Keel 

 

, 

Fig.5-10 "Beside keel" installation 

Fig.5-9 "In keel" Installation 

The transducer face must be flush 
with the bottom of the keel. 

The transducer face must be flush
with the bottom of the keel. 

Hull bottom 

Transducer
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bubbles 

Keel 

 

 

(3) "parallel to keel" installation (Using tank) 

Fig.5-11 "Parallel to keel" installation 

About 1 m from the keel 

Hull bottom 

Transducer 
The transducer face must be 
flush with the bottom of the 
keel. 
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5.4 Installing DS-30 transducer 
 
5.4.1 Hull fixed tank 
 
1) Align the transducer tank so that the bow mark is in fore direction. 

(The tank supplied by FURUNO carries "bow mark".) 
 
 

 
Fig.5-12 DS-331A/331N tank 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

DS-331-A DS-331-N 

Bow 

 

Fig.5-13 DS-331A tank 

Error: within ± 1 degree 
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700 to 900 mm 

 

Hex. bolt 

2) Install the tank parallel to draft line longitudinally and transversely. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
When welding the tank, remove the waterproof rubber of the 
transducer to prevent the damage from the heat. 
 
 
 
3) Leave a slack of the transducer cable in the tank for servicing. 
 
 
Procedure 
 
1. Let the cable gland, flat washer and  

waterproof rubber through the transducer 
cable in order.   

2. Put the cable through the cable gland from 
the bottom.  The length between the  
connecter and the cable gland is 700 to  
900 mm.  A slack is required for servicing. 

3. Hand-tighten the cable gland. 
4. Tighten the gland securely using the  

wrench supplied. 
5. Fix the hex. bolt to prevent the gland  

from loosening.  
 
 
 
 
 

Bow 

Bottom 

 

 

Fig.5-14 DS-331A tank 

Fig.5-15 Installing transducer cable 

Welding 

Waterproof rubber 

Waterproofing rubber 

Flat washer 
Cable gland 
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4) Connecting waterproof transducer connector  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Apply silicone grease (supplied in installation materials) on the connecter face. 

(Whole area)  Excess grease will isolate pin contacts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Plug the connector while holding up the connector ring. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

Transducer connecter (Plug) Transducer 

Transducer connector 
(Jack) 

Pin hole 

 
Connector ring 

Connector ring and cover in 
position 

Fig.5-16 Transducer, DS-330 

Fig.5-17 Waterproof connector 

Fig.5-18 Installing waterproof connector 
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3. Place the connector ring in position and fix the connector cover using the 
supplied flat washer, spring washer and nut.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.5-19 Fixing waterproof connector 

 
 
Use the titanium nuts and washers or equivalents to fix the 
connector cover.  If not, corrosion will result. 
 
 
5) Place the transducer with a correct alignment. 
 
The protuberance on the DS-30 transducer should be in stern direction.  Fix the 
transducer with three bolts supplied. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

protuberance 

Bow 

Fig.5-20 Mounting transducer 
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6) After fixing the transducer, apply supplied silicone sealant on the 
head of three bolts. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
 

 
Fig.5-21 Applying silicone sealant 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5-22 Check at hull bottom 
Confirm that the face of transducer is level to hull bottom plate, or projected a little (0.5 to 1 

mm). 
 
 
 
 
 

The transducer face is coated with Marinestar 20 at the factory.  Recoating should be made only
by Marinestar 20. 

Silicone sealant 

Three Bond No1211 
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5.4.2 Gatevalve Tank  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5-23 Gatevalve DS335 
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11))  IInnssttaalllliinngg  SSppaacceerr  TTaannkk   
 
 

FORE mark 
 
 
 
 

Fig.5-24 FORE mark of spacer 
 
! Align “FORE” mark of the tank to ship’s bow direction. 

(Accuracy must be within 1 degree) 
! The tank is mounted at right angles to the draft line.  

! Never cut the tank. 
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22))  OOrriieennttiinngg  ""FFOORREE""  mmaarrkkss  ooff  ggaatteevvaallvvee  aasssseemmbbllyy 
 

 

 
 

 
 
 

 
 

 
 
  

   
 
 

 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

FORE mark 

FORE mark 

FORE mark 

FORE mark 

FORE mark 

AAllll  ““FFOORREE””  mmaarrkkss  mmuusstt  bbee  oonn  oonnee  
vveerrttiiccaall  lliinnee 

Remove these three bolts and fix the 
transducer by bolts supplied 

33))  FFiixxiinngg  ttrraannssdduucceerr 

This hole is for the  protuberance 
(stern direction) of the transducer. 

Fix shaft plate to shaft flange by 8 bolts supplied, 
after oriented the “FORE” marks.   



  5.5 Installing DS-50 transducer 

 

5-16

5.5 Installing DS-50 transducer 
 

5.5.1 Hull tank 
 

 
    DS-531B 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5-25 DS-50 Hull tank DS-531A/531B 
 
 
 
 
 
 

DS-531A 



  5.5 Installing DS-50 transducer 

 

5-17

"Bow mark"  
 
The mark on the tank points toward the FORE direction. 
 
Alignment error is within 1 degree.  The tank is mounted at the right angles to the 
draft line. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Mounting transducer 
 
Transducer is also mounted 
with correct alignment. 
 
The fixing hole which is closest to 
the edge locates in the fore 
direction.  
If the transducer is inserted into 
the tank in wrong direction, it 
cannot be fixed.  See Fig.5-23. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bow 

FO
R

E 

 
Accuracy: +/- 1 degree 

Bow FO
R

E 

Top view Bottom view 

Fig.5-26 DS-50 Hull tank 

Fig.5-27 DS-50 transducer: DS-530 

 

7 mm 

2 mm 

7 mm 

Fore direction 
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After mounting the transducer, apply supplied silicone sealant on 
the head of three bolts. 
 
 
The transducer face is coated with MarineStar 20 at the factory.  Coating is not 
necessary at installation.  For maintenance, use MarineStar 20 only. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.5-28  Applying silicone sealant 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5-29 Check level of transducert 

Confirm that the face of transducer is level to hull 
bottom plate, or projected a little (0.5 to 1 mm). 
If the transducer face sinks from the hull bottom level, 
reinstall the tank. 

 
Hull bottom plate TD 
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5.5.2 Installing tank with gatevalve 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5-30 Transducer tank with gatebalve: DS-532 
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Bow mark on the flange must locate in fore direction. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Installing tank 
 
The center line between the fixing holes is the fore-aft line. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bow 

A 

B

Bow mark 

Bow mark 

Bow mark

Tank 

Gatevalve 

Transducer case 

Shaft 

Shaft flange 

Shaft plate

Never cut the tank. 

Fig.5-31 Transducer tank with gatevalve,exploded 

Fig.5-32 Bow direction of tank 
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Before mounting tank 
Put bow marks A and B on the tank as shown in the Fig.5-26. (Accuracy: within 1 
degree)  The tank is mounted at right angles to the draft line. 
 
 
Installing transducer 
Insert the transducer into the case.  The transducer fixing hole which is closest to 
the edge matches to the fore mark on the case.  The transducer is fixed with three 
bolts supplied. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5-33 Mounting transducer 
 

Bow 

FORE (Bow direction) 

Bottom View of transducer case 
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Caution on mounting shaft / transducer assembly to gatevalve 
 
"FORE" marks must be in bow direction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5-34 Orienting "FORE" marks 
 

 
 
 
 

 

 

 

A 

B 

"FORE" marks 

"FORE" marks 

"FORE" mark 
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Fig.5-35  Mounting transducer 
 
 
 
 
 
 
 
 
 
 
 
 

 
The shaft plate is fixed to the
flange using 12 Hex. bolts.
"FORE" mark on the shaft
plate matches to that on the
flange. 
 

The transducer face must 
be flush with the bottom of 
the tank. 

Push down the shaft
as far as it will go. 
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5.6 Installation of DS-80 transducer 
 
5.6.1 Gatevalve tank: DS-782 

 
 
 

 

No. NAME Q’TY No. NAME Q’TY 
1 TRANSDUCER    1 14 CABLE GLAND 1 
2 GATEVALVE          1 15 STUD BOLT 8 
3 HULL FLANGE 1 16 SPRING WASHER 16 
4 UPPER FLANGE 1 17 HEX. NUT 16 
5 RETRACTION SHAFT 1 18 GASKET 2 
6 TRANSDUCER CASE  1 19 O-RING 2 
7 TURNING STOPPER   1 20 HEX. BOLT 8 
8 LOCK RING 2 21 FLAT WASHER 4 
9 HANDLE 1 22 SPRING WASHER 4 
10 SPACER 2 23 BOX. BOLT 4 
11 LOCK RING 1 24 HEX. BOLT 2 
12 GASKET  1 25 HEX. BOLT 2 
13 SECURE RING  2 26 HEX. BOLT 1 

 
Fig.5-36 DS-80 gatevalve tank: DS-782 

 

TTyyppee::  DDSS--778822  
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(1) Weld the hull flange (3) to the hull bottom with the FORE mark 
pointing toward the bow direction and reference marks on the 
side of the hull flange aligned with the fore-aft line.  

 
• Fore-aft alignment is accurate within ± 1 degree.  
• The flange must be parallel to the draft line within ± 1   

degree. 
• Grind the welding area outside the hull bottom to 

accomplish flatness.  
 
 
 
 
 
(2) Apply KINORUSTER or alternative anticorrosive sealant to the 

flanges and the gasket as shown in Fig. 5-32.  Use the sealant 
for both side of the gasket. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bow 
Fig.5-37 Bottom flange 

Fig.5-38 Gatevalve DS-782, enlarged 

 

Hex. nut Spacer 

Flange 

Gasket 

Transducer 

Gatevalve 

Gasket 

Hull flange 

Observe the direction 
of the transducer  
when putting it  
through the flange. 
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(3) Mounting transducer 
 
Insert the transducer into the head cap so that the protuberance 
of the transducer engages to location mark.  Then, fix the 
transducer to the head cap with the Hex. bolts. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 

The protuberance of the transducer 
points toward fore direction. 

Fig.5-33 Transducer (DS-820) 

Hex.bolt 
M5 X 18 SUS 

Head cap 

 Transducer 

Fig.5-39 Mounting transducer 

Remove Hose clamp. 

Never remove
screws. 
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5.6.2 Gatevalve tank: DS-786 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No.  Q’TY No.  Q’TY 
1 TRANSDUCER  12 HEX.BOLT  
2 HULL FLANGE  13 HEX. SOCKET HEAD BOLT  
3 BUSHING  14 SPRING WASHER  
4 4FLANGE  15 HEX. SOCKET HEAD BOLT  
5 SHAFT  16 SEAL WASHER   
6 6  LOCKRING  17 O RING  
7 GASKET  18 GASKET  
8 WASHER  19 FIXING GLAND  
9 TAP-END STUD BOLT  20 GATE VALVE  
10 HEX. NUT  21 CONNECTION CABLE  
11 SPRING WASHER     

 
Fig.5-40 DS-80 gatevalve hull tank: DS-786 

TTyyppee::  DDSS--778866 
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Mounting transducer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 

Remove Hose clamp. 

Remove 4 flat 
screws.  

Apply ThreeBond #1104. 

Align the FORE mark on 
the top of the shaft with 
the protuberance on the 
transducer.  

Never remove this screw. 

Fix the transducer 
by using four Hex. 
socket head bolts. 

Fig.5-41 Mounting DS-80 transducer  
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Weld the hull flange with FORE mark aligned to the bow direction 
and the reference marks to the fore-aft line. 
 
▪ Fore-aft alignment is accurate within ± 1 

degree.  
▪ The flange must be parallel to the draft line 

within ± 1 degree. 
▪ Grind the welding area outside the hull 

bottom to accomplish flatness.  

 
 

Fig.5-42 Mounting bottom flange 
 
 

 
Apply KINORUSTER or alternative 
anticorrosive sealant to the flanges 
and the gasket as shown in Fig. 
5-32.  Use the sealant for both side 
of the gasket. 
 
 
 
 
 
 
 
Align FORE mark on the flange with 
that on the bottom flange. 
 
Align FORE mark on the top of the 
shaft with that on the flange. 
 
Confirm that the transducer face 
flushes with the hull bottom. 
 
 
 

 

Flange 

Gasket 

Shaft 

 

Lock ring  

Gatevalve 

Gasket 

 

Bow (FORE) 

Transducer 

Bottom flange 

Fig.5-43 DS-786 enlarged 
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5.6.3 Hull tank: DS-783 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No. NAME Q’TY 

① 送受波器 
Transducer 

1 

② 船底フランジ 
Flange 

1 

③ 送受波器フランジ 
Transducer Flange 

1 

④ キャップナット 
CAP NUT 

1 

⑤ トメナット 
Nut 

1 

⑥ ガスケット 
Gasket 

1 

⑦ 平座金 
FlatWasher 

1 

⑧ Ｏ リング 
O-Ring 

1 

⑨ 六角穴付きボルト 
Hex. Socket Head 
bolt 

4 

⑩ バネ座金 
Spring Washer 

4 

 
Fig.5-44 Hull tank: DS-783 

Note: Before welding the hull 
flange, remove the o-ring, 
transducer and transducer 
flange. 
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5.6.4  Hull Tank : DS-784 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

ITEM NAME Q’TY 

① 送受波器 
Transducer 

1 

② 船底フランジ 
Flange 

1 

③ 送受波器フランジ 
Transducer Flange 

1 

④ キャップナット 
CAP NUT 

1 

⑤ トメナット 
Nut 

1 

⑥ ガスケット 
Gasket 

1 

⑦ 平座金 
FlatWasher 

1 

⑧ Ｏ リング 
O-Ring 

1 

⑨ 六角穴付きボルト 
Hex. Socket Head bolt 

4 

⑩ バネ座金 
Spring Washer 

4 

Fig.5-45 Hull tank: DS-784 

Note: Before welding 
the hull flange, remove 
the o-ring, transducer 
and transducer flange. 
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FORE mark on the bottom points
toward the fore direction.  Weld
the flange with reference marks
aligned to the fore-aft line.
(Accuracy: within 1 degree)  

Engage the protuberance of 
the transducer to the slot of 
the hull flange. 

Hull flange 

O-ring 

Transducer flange 

O-ring groove 

The flange must be parallel to the 
draft line within ± 1 degree. 
Grind the welding area outside the 
hull bottom to accomplish flatness. 

Fig.5-46 DS-784 enlarged 

Apply KINORUSTER or alternative 
anticorrosive sealant to the o-ring 
groove, o-ring, transducer flange 
and Hex. nut. 
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5.6.5 Protruded hull tank 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bow 

 
Place the transducer with
correct orientation. 

Bow

Use the hose clamp. 

Fig.5-47 Mounting DS-781 
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5.7 Installing echosounder FE-700 
Figure below shows an example of the installation of FE-700 on 
the switch board. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FE-700 

Grounding must be made securely. 

Attach connectors firmly. 
Bind cables with cable ties. 

Fig.5-48 Installation of FE-700 echosounder

Fig.5-49 Rear side view of FE-700 echosounder 
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The processor unit is mounted inside the switch box.

Processor unit 

Fig.5-50 Installation of FE-700 processor unit 

Fig.5-51 FE-700 processor unit, enlarged 

Connections must be made securely. 
Bind cables with cable ties. 



          5.7 Installing echosounder FE-700 
 

 5-36

Matching box 
Typically, the matching box is installed in the engine room.  Connect the cables 
correctly.  Cut the transducer cable to length. 

Fig.5-52 Installation of FE-700 matching box 

For 200KHz 
Matching Box MB-504 

For 50KHz 
Matching Box MB-502

Processor Unit 

Transducer 
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Transducer cable /flange 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fix the transducer cable to the cable guide. 

Tighten the cable gland securely. 

Fig.5-53 Transducer cable 

Transducer flange 

Fix the transducer cable to the 
cable guide. 

Ceiling 

Do not paint to the face of transducer. 

Paint around the transducer. 

Completed. 

Fig.5-54 Hull bottom 
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! The transducer tank should be
welded flush with ship’s hull plate. 
 
! Peel off surface of welding part of
casing ‘2’ before welding. 
 
! To avoid distortion by heat, put
“Fixing flange” without transducer,
damper, and gasket onto casing while
welding. 
 
! Material of tank meets NK standard
KSTPG370. 
 
! The transducer tank is finished by
zing flake chromated dispersion
coating. 
 
! It is recommended to apply epoxy
shop primer of high adhesion from
coating. 
 
! Do not paint transducer face. 
 
! Tighten grand nut so that
dimension ‘B’ becomes between 7.0
mm and 7.5 mm. 
 
! Fill the space of position ‘A’ and the
gap between casing and fixing flange
with silicone after attaching the
transducer. 

IInnnneerr  HHuullll  TTaannkk  TTTTFF--22000000  

IInnnneerr  HHuullll  TTaannkk    TTTTFF--22000011  
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IInnnneerr  HHuullll  TTaannkk::  TTTTFF--22000022  
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IInnnneerr  HHuullll  TTaannkk      TTTTSS--22000000--22  
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6.1 Cable termination 
6.1.1 Fixing crimp-on lug 
1) Use a crimper for correct gauge. 
2) Use the proper size terminal for the wire. 
 
Tools (Example) 

Tool Model Manufacturer Photo 
Insulated terminal crimper MH-112 Minoru Kogyo 1 
Insulated terminal crimper CR1MPCX 34S Izumi 2 
Noninsulated terminal crimper P-75 Hozan 3 

 

1 2 3 

Wire stripper Cable cutting scissors

Crimp-on lugs

Chapter 6. Basic installation knowhow  
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Tape the end of the armor. Remove protectives. 
Never nick the inner 
insulation. 

After removing the jacket by
the wire stripper, twist the
conductor. 

The length of the jacket to be removed is 

(l + 1) mm. 

 

 

 

 

 
 

 
 

Metal 
Insulator 

Cable jacket 

Conductor 

Cable jacket 

Crimping lug 

Cable 
conductor  
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Finishing 

When crimping a lug on the coaxial cable, fold the conductor. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
  Pull on the wire after finishing crimping to test your crimp. 
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6.1.2 SRCN connector 

 

 

 

 

 

  

 

 

 

 
 
Wires must be soldered to pins properly. 
Never burn the insulator by the soldering iron. 
 
 
It is recommended to use heat shrink tubes, 7 mm in length to prevent pins from  
being short-circuited to the case. 
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SRCN connector 
When grounding the grounding cable 

 
 

 

 
When not grounding the grounding cable  

 

 

 

 

 

 

 

 

 

 

Soldering  

Taping 

Tape the vinyl tape 

Soldering side 

The shield is grounded through the clamp. 

Clamp screw 
Clamp 

Connector case 

 Shield 

Solder the grounding  
cable and unused cables  
to the shield. 

Grounding 
cable Clamp screw 

Clamp 
Fix by  
the screw. 

Tape the vinyl tape. Connector case 

Soldering side 

Never apply excess heat! 
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6.1.3 Fitting BNC coaxial connector 
 

  

 

 

 

Braid 

Jacket 

Clamp Gasket 

Washer 

Solder the contact to the inner conductor 
of the cable through a hole. 

Clamp 

Body 

Contact 
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Soldering 

Soldering 

6.1.4 Fitting M-type coaxial connector

 

 

Pre-soldering 
(Do this quickly) 

30 mm 

5 mm 

2 mm 
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6.1.5 N-type coaxial connector (N-P-8DFB) 
 

 

 

 

 

 

 

 

 

 

 

Cut a break to the aluminum
tape every 90 degrees. 

Fold the aluminum tape. 

Aluminum tape 

Solder hole. 

Cut off the insulator. 

Outer sheath 

Armor 

Inner sheath 

Shield 

Heat shrinking tube 

Washer 1 

Clamp nut 
Packing 

Clamp 

Fold the shield and cut it to length. 

Insulator  Washer 2 

Clamp nut Center pin 

White spacer 

Shell 

Cut the aluminum tape even. 
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6.2 How to solder 
Use a suitable soldering iron! 
 
Use 30 to 80 W soldering iron for indoor, 100 W or more for outdoor.  Using the 
soldering iron of lower wattage results in bad soldering. 
 
Use a good quality multicore solder (rosin-core solder); a standard 
60 % tin, 40 % lead alloy solder with cores of non-corrosive flux. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Procedure 
Apply a thin layer of solder to the part to be soldered. 
Heat both parts of the joint by soldering iron. 
In a couple of seconds, the two parts to be jointed will reach the solder’s melting 
temperature.  Now apply the solder to the point where parts of the joint and the 
soldering iron are all touching one another.  
Remove the iron from the joint.  Make sure that no parts of the joint move after the 
soldering iron is removed until the solder is completely hard. 
 
Good and bad examples of the soldering 
 
 
 
 
 
 
 

 
Good example 

Example  Tin: Lead = 6: 4 

The shape of the tip is important.   
This type of the tip is ideal for soldering wires. 

Example  15 to 150 W adjustable soldering iron 

 
Bad example: Not enough temperature
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Soldering connector plug 
 
Multi-pin connector 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
Bad example:  
Little solder (Half finished 
appearance) 

 
Bad example:  
Excess solder (causing
vibration problem) 

 
Bad example: 
Bridge to other contact 

3. Apply a thin coating of the solder. 

 

5. Apply a thin layer of solder to the
tap. 

6.Put the heat shrinking tube over the
sheath. 

 

4. Cut the conductor to length. 

 

1. Strip the jacket. 

 

2. Twist conductors. 
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7.Place the tinned wire on the tap and 
heat them.  When the solder starts 
melting, apply the end of the solder. 

 

9. Place the heat shrinking tube in place. 

 

10. Heat the tube by the soldering iron. 

 

Bad example 
Conductors are not thoroughly covered 
by solder because of low temperature. 

Jacket is removed too long. 

Too little of solder 

8.Use the right amount of solder.  Do 
not move parts until the solder has 
cooled. 
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Example: Connecting M-P connector 
 

 
 

 

 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

1. M-P connector 

5. Tape the soldered area. 

6. Mark 10 mm from the end. 

 

7. Remove the shield from the mark. 

 

 

8. Remove the insulator leaving it 2 mm from the shield end. 

    

Never nick the center conductor. 

3. Strip the cable 300 to 400 mm. 
Do not nick the braid. 

 

4. Apply a thin layer of solder. 

 

 

10~20mm 

2. Slide the coupler over the cable. 

 

2 mm 
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10. Tin the end of the center conductor. 

 
 

13. Solder the center conductor. 

 
Do not apply excess solder. 

12. Solder the connector and shield through 
holes. 

 

11. Insert the cable in the M-P connector
as far as it will go. 

14. Trim the center connector. 15. Be sure that the solder covers holes
entirely with a smooth shiny appearance. 

 

Appearance of good soldering 
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Bad example 
 
 

 

 

 
 
 

Solder shortage (No solder between the shield and connector) 

 

Solder shortage 

 

Solder shortage 
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6.3 Waterproofing by taping 
 

 
 
 

27 MHz Whip Antenna 

 

 

 

Vinyl tape Self-bonding tape 

Waterproofing 

Waterproofing 

For waterproofing, wrap the 
self-bonding tape three times. 
Then, wrap vinyl tape over 
the self-bonding tape. 
 

Waterproofing
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How to tape 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Up 

Bottom 

Good example Bad example 

No water immersion Water immersion 

Tape from the bottom up. 

Connection 

Taping is made from 70 mm lower than 
the connection up to 70 mm upper than 
the connection. 

First wrapping 
Second wrapping 

First, wrap the self-bonding tape more than two times.  When
wrapping, stretch the tape to double length. 

Wrap the vinyl tape over the self-bonding
tape more than two times. 

Half-lap wrapping 

Self-bonding tape Vinyl tape 

Clean the surface
thoroughly. 
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Chapter 7. Radar waveguide 

Caution on handling waveguide 

Minimum bending radius 

E bend 
H bend 
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7.1 Waveguide for X-band radar  

 Necessary tools ○: Needs separate order 
*: Supplied with waveguide 

FR-90 power tool Hack saw (HFJ-12)      Code 

Saw (250x24)     Code 

6 saws 

File 
Fine file  Code 

Code 

Brush           Code TONE heavy duty snips (No.150) 
Code 

Gauge (Square)             Code 
(03-009-0534-0) 

Edge gauge 

Code 

Wrench (For M4)     Code PVC tape and tape 

Cloth Silicone compound 

Hammer 

Knife (DK-N) Code TONE tool box 
Code: 

Code 

2 files a set 
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 How to terminate 
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END 
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7.2 Waveguide for S-band radar 
High frequency Coaxial cable 
The scanner unit is connected to the transceiver unit by a high frequency coaxial cable.  It 
is necessary to install the connector at the transceiver side of the coaxial cable.  The 
connector for the scanner unit side has been installed at the factory. 
 
Installing coaxial cable 
Use the cable band for fixing the cable supplied.  
 
 
 
 
 
  
 
 
 
 
 
The cable band Fig. 7-1 (Type: 03-011-3228, Code: 100-049-62) is also available optionally. 
 
 
 

 

 

 

Fig. 7-1 Cable band, optional 

 

Necessary tools 
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Installation Material 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Note1: Prevent foreign substances from being entered into the cable during the work.  
Note2: A minimum cable bending radius of 150 mm must be observed at the cable 

run.   
When bending the cable twice or more in close points, the bending radius  
should be more than 250 mm. 
 

 

Procedure 
1. Straighten the cable and cut it even using the hacksaw and scale (gauge). 
 

 

 

 

 

 

 

PVC tape 

Coaxial cable Gauge 

Connecter Assembly 

Relay Conductor Bolts 

Self Bonding Tape 
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2. Remove the sheath 40 mm using the tubing cutter and scale.  
Note: Be careful not to nick the outer conductor. 
 

 

 

 

 

 

 

 

3. Remove the outer conductor and the insulator. (Tools: Hacksaw, scale) 
 
 
 

 

 

 

 

4. Removing burr of the outer conductor with the file. 
5. Remove the insulator in the outer conductor 6 mm. 
 
 
 
 

 

 

 

6. Connect the connector to the coaxial cable. 
Screw connector onto the coaxial cable. 
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7. Flare the outer conductor along the connector by a pincers.  
8. File the outer conductor beyond the diameter of the connector. 

 

 

 

 

 

 

 

 

9. Insert the gauge through the connector.  Fix the gauge by the bolts and then cut the inner conductor 

leaving 1 mm for finishing.  (Tools: Gauge, M4 Wrench, Hacksaw) 
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10. Remove the gauge.  Then, file the inner conductor to finish. 
 
 
 
 
 
 
 

 

 

 

11. Assemble relay connecter and relay conductor, and then connect it to the coaxial cable. 
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12. Tape the self- bonding tape twice or more on the cable and connector. And then tape 
the PVC tape over the self-bonding.  
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AAppppeennddiixx..11  SSyysstteemm  CCoonnffiigguurraattiioonn  

!!  IINNMMAARRSSAATT--BB::FFEELLCCOOMM  8822AA  

!!  GGMMDDSSSS::RRCC--11880000TT  

!!  RRAADDAARR  

!!  NNAAVVTTEEXX  RReecceeiivveerr  

!!  WWEEAATTHHEERR  FFAAXX  

!!  DDOOPPPPLLEERR  SSPPEEEEDDLLOOGG  

!!  NNAAVVIIGGAATTIIOONNAALL  EECCHHOO  SSOOUUNNDDEERR  

!!  AAIISS  

!!  VVDDRR  
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ANTENNA 

TEL(option) 

B-FAX Handset & Bracket 

Terminal for TLX 

Printer 

PC for MSD 
PC for HSD 

GNSS 

Gyro 

Junction BOX 

IINNMMAARRSSAATT--BB::FFEELLCCOOMM  8822AA//BB  

9.6 KBPS for E-mail  
56 or 64 KBPS for picture & others 

AC100/220 V 

Incoming IND 

DIS. Button for TTEELL  

DIS. Button for TTLLXX  AC100V 
Port 1 

Port 2 

Multi PB Box 

Port 3 

Coaxial cable  

5DFBCV(RG10UY): 30m or less 

8DFBCV:30/50m 
12DSFACV:100m  

System Configuration   

A type only 

Distributor

CCoommmmuunniiccaattiioonn  UUnniitt  
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GGMMDDSSSS::RRCC--11880000TT  

 
No.2 VHF 
With DSC&WR No.1 VHF 

with DSC&WR 

DIS. Button  
for INM-C 

Battery Fuse box BATT. Charger 

AC/DC Power supply (for 
DSC,NBDP,SSB,No1VHF) 

AC/DC Power supply 
Inmar C/No2 VHF) 

ATU  
for MF/HF 

For VHF 

For MF/HF 

For WR For VHF For MF/HF WR 

For INM-C 

GNSS 
GP-80 

NBDP 

TTXX//RRXX  
AAnntteennnnaa  
  

RG10U RG10U 

Pre-amp 

Unit RG10U 

RG10U 

TTXX//RRXX  
AAnntteennnnaa  

WWaattcchh  
RReecceeiivveerr  
ffoorr  CCHH7700  

DDSSCC6600  ((MMFFHHFF))  

DSC/NBDP Printer 

AC100/220

AC100/220 

AC100/220 VDC24 V 

DC24 VDC24 V DC24 V 

DC24 V

DC24 V 

INM-C Printer 

Inmarsat- C 

System Configuration 

150MHz 

150MHz 

Coaxial cable  

5DFBCV(RG10UY): 30m or less 

8DFBCV:30/50m 
12DSFACV:100m  

Charger 
Controller 

Incoming Indicator 

Duplicate System 

TTXX//RRXX  
AAnntteennnnaa  

RRXX  AAnntteennnnaa  
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FAR-2835SW-7AF 

Gyro 

ECDIS 

P Mon. 

GNSS 

LOG 

S band-ANT XX  bbaanndd--AANNTT  

P Mon. 

Power  
CONT unit 
PSU-004 

INT SW 

Display Display 
TR unit TR unit 

Power  
CONT unit 
PSU-004 

The TR unit installed in W/H. (TR Down:Three Unit Type) 

FAR-2825W-4A 

DS-80

L/L data 

Water tracking Speed 

Heading Data 

RRAADDAARR  System Configuration 

Waveguide Waveguide 

Ship’s Main 
AC 

Ship’s Main 
AC 

RJ-7 
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Gyro 

ECDIS 

P Mon. 

GNSS 

LOG 

S band-ANT/TR unit XX  bbaanndd--AANNTT//TTRR  uunniitt  

Power  
CONT unit 

INT SW 

Display Display 

FAR-2835S-7AF 

P Mon. 

FAR-2825-4A 
The TR unit is incorporated in ANT unit. (TR UP:Two Units Type ) 

DS-80

GP-80 PSU-004 

RRAADDAARR  System Configuration 

RJ-7 Ship’s Main 
AC 

Ship’s Main 
AC 
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WWEEAATTHHEERR  FFAAXX  

Pre-AMP unit+2.6m Whip ANT or 
6m Whip ANT 

Option : NAVTEX ANT 
Pre-AMP unit+2.6m Whip ANT 

Option:  
NAVTEX Receiver P.C.B 

NX-5 FAX-5 

Note: Even though NAVTEX receiver is 
incorporated in FAX receiver, independent 
NAVTEX receiver (NX-500), which is 
type-approved, is required by regulation. 

FAX210/214/215 

System Configuration 
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NNAAVVTTEEXX  RReecceeiivveerr  

GNSS 

NX-5 (518 kHz) 

NX-500 

System Configuration 

NX-500 has type-approvals. 

Ship’s Main 
AC 

DC24V 

(Option) 

Ship’s Main 
10.8 to 40 VDC 
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DISTRIBUTOR DS-801 

TRANSCEIVER 
UNIT DS-810 

JUNCTION 
BOX CI-630 

TERMINAL BOX 
       DS-802 

TRANSDUCER DS-820  

GATE VALVE 

DISPLAY UNIT  DS-800 

DIGITAL INDICATOR 
           DS-830 

TERMINAL BOX 
       DS-802 

RANGE 
SWITCH BOX 

ANALOG 
INDICATOR 

DIMMER 
CONTROLLER 

Ship’s Main AC 
Or DC24V 

DDOOPPPPLLEERR  SSPPEEEEDDLLOOGG  System Configuration  DS-80 

DDSS--8800  GNSS (for backup) 
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DDSS--337700  

DDOOPPPPLLEERR  SSPPEEEEDDLLOOGG::  DDSS--3300  
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DDOOPPPPLLEERR  SSPPEEEEDDLLOOGG::  DDSS--3300  
Connections to/from Processor unit and distribution box.  



AP1-11 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DDOOPPPPLLEERR  SSPPPPEEDDLLOOGG::  DDSS--5500  
PPrroocceessssoorr  aanndd  TTrraannsscceeiivveerr  UUnniittss  SSeeppaarraattee 
TTyyppee..  

PPrroocceessssoorr  aanndd  TTrraannsscceeiivveerr  UUnniittss  CCoommbbiinnaattiioonn 
TTyyppee..  
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DDiissppllaayy  Unit  FFEE--770000  
Distribution Box FE-702 

Matching Box 
MB-504  

Matching Box 
MB-502 

5500BB--66BB  200B-8B 

Switch Box  EX-8 

Ship’s Main AC 

Digital Depth Indicator
FE-720 

NNAAVVIIGGAATTIIOONNAALL  EECCHHOO  SSOOUUNNDDEERR::  FFEE--770000  

PC 

System Configuration  FE-700 

Continue to next page 

GPS 
Soft 
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Display Unit FE-700 
Distribution Box 
FE-702 

Matching Box 
MB-504  

200B-8B 

Ship’s Main AC 

Digital Depth 
Indicator FE-720 

NNAAVVIIGGAATTIIOONNAALL  EECCHHOO  SSOOUUNNDDEERR  
System Configuration  FE-700 

PC (Windows 98) 

GPS 

Soft 
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Turn rate Indicator  
(If available) 

TTrraannssppoonnddeerr  
FFAA--110000  

GGPPSS  
GGPP--8800//550000MMKK22 

ECDIS 
FEA-2105 
FEA-2100 

Radar 
FR-15x5 MK3 
FR-21x5 
FAR-28x5 

PC 

JJuunnccttiiooiinn  BBooxx  
CCBB--110000  

GGyyrrooccoommppaassss  

AAIISS  ssyysstteemm  

DDiissttrriibbuuttiioonn  BBooxx  
DDBB--11  

PPoowweerr  SSuuppppllyy  
PPRR--224400--CCEE  ((ooppttiioonn))  

GGPPSS//VVHHFF  
ccoommbbiinnaattiioonn 
aanntteennnnaa::  
GGVVAA--110000  

AADD--110000  

FFAABB--115511DD  oorr  
115500MM--WW22VVNN  GGSSCC--000011  

1 m 

3.3 m 

FFAA--110000  

Ship’s Main12
to 24 VDC 

Ship’s Main 
 AC and DC. 

Standard 

Option 

Connection is required. 

Connection is required. 
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Remote 
Junction Box 

Data Collecting Unit  
DCU 

Data Recording Unit  
DRU 

PC 
(for servicing)

Remote Alarm 
Panel 

Ethernet 

FireWire 
cabling, 
30 m   

(60 m max with repeater)  

115/230 VAC     

GPS 

Bow thruster

Fire doors  

Steering gear 

Speed log 
Heading 
Echosounder 
Autopilot  
Engine telegraph 

M/E remote system 
Main air compressor 

Shell door system 
Watertight doors 

Anemometer 
Fire detection 

Main alarms 
Others  

Bridge Mic 

VHF audio 

Radar Video

6 ch 

2 ch max 

RGB H/V 

1 ch, 4 max 

Analog, 16 ch 

Digital, 52 ch

Contact, 12 ch 

IEC 61162, 8 ch 

RS-422 

RS-422 

IEC61162 (x 8ch) 
Analog (x 16ch) 
Contact (x12ch) 

VVDDRR  ((VVooyyaaggee  DDaattaa  RReeccoorrddeerr))  SSyysstteemm  

VVRR--55000000  
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2 degrees 

Appendix.2 Mounting Location of Antenna 
 
 

1. Inmarsat C 
 
 
1. Mounting location should be atop a mast, where no obstacle appears in fore 
and aft directions down to -5 degrees and down to -15 degrees in port and 
starboard directions. 

 
 
 
 
 
 
 

 
Figure 1 Fore-Aft direction                    Figure 2 Port-Starboard direction  
 

The blind sector caused by any obstruction in the above area should be within 2 
degrees. The sector size depends on the size of the obstruction and the distance 
to it. Figure 3 shows the size and the distance of the obstruction which causes 2 
degrees blind sector.  
 
 
 
 
 
 
 

Figure 3 
 
Separate the antenna unit from a S-band radar, Inmarsat A/B, and GPS 
antennas as follows. 
 
 

 
 
 
 
 
 

-5o -15o -15o-5o 

No obstacles No obstacles 

Starboard Port Fore Aft 

-15o 

Do not install S-band radar, Inmarsat A/B and GPS 
Antenna in this area. 

Inmarsat C 

GPS 

S-Band Radar 

Inmarsat A/B Figure 4 
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When S-band radar is installed, never install Inmarsat C antenna in the hatched 
area in figure 5. 
 
 

 
Figure 5 

 
 
 
When two Inmarsat C antennas are installed, both antenna should be separated 
as follows. 
 
 
 
 
 

 
 
 
 

Figure 6 
 
 
 
 
 
 
 
 
 
 
 
 
 

-15o 

Keep distance more than 15 m. 

Need approval of authority. 

5 m 

2 m 

2 m 
30 degrees Prohibited Zone 

Installation Zone 
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2. Inmarsat B 
 
 
 
 
 
 
 
 
 
 
 
 
 
The ideal mounting location secures an unobstructed path between the antenna 
unit and the satellites, from horizontal to zenith. In other words, whatever the 
direction the antenna unit is pointing there are no interfering objects within the 
main beam (12 degrees).  
While this might be feasible on some vessels, on others it is impossible due to 
space considerations. The antenna unit should be located at least 3 meters 
away from masts less than 15 centimeters in diameter.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 
 
Minimum distance from other antenna 
 

1. HF antenna, communication/navigation antennas 
• HF antenna should be at least 5 meters away from the Inmarsat A/B 
antenna. 
• VHF, GPS and other communication antennas should be at least 4 
meters away. 

2. The radar antenna should be at least 5 meters away. And the Inmarsat 
antenna should not be within the radar beam as shown in Figure 8.  

Radio waves can be harmful to human body. Since safe distances vary by
country and ship construction, there is no uniform formula for calculating
safe distance. However, below are general guidelines. 

• Unprotected persons should not approach an area in which the
radiation level is higher than 100W/m2. For an Inmarsat A/B antenna is
less than 100W/m2 at 1 meter distance from the radiation surface 
• Unprotected persons should not approach within 6 meters of a
transmitting Inmarsat antenna 
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3. Radar 
 
1. Install radar antennas so that the beams never overlap each other. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S-Band Radar 

X-Band Radar 

15 degrees 

15 degrees 

Radar beam 
Do not install in
this area. 

10 degrees 

10 degrees 
Radar beam 
Do not install in 
this area. 

S-Band radar 

S-Band Radar 

X-Band Radar 

X-Band Radar 

30 degrees 

20 degrees

Figure 8 

Figure 9 
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2. Do not locate the GPS and Inmarsat A/B/C antennas in the S-band radar beam. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10 
4. Antenna of Radio 
 
4.1 MF/HF Antenna 
 
1. Keep the distance between the TX and RX antennas as long as possible.  
 

Note:  
• If TX and RX antennas are installed without having enough distance between them, 
it may cause the interference problem. Specially, when FS-5000 with duplex mode is 
installed, transmission signal interfere the reception. 
• Locating the RX antennas of other equipment without having enough distance from 
the MF/HF TX antenna interferes the reception. 

 
   For example, when TX antenna of the MF/HF is located at far starboard of compass deck, 

install RX antennas at far port side of compass deck as shown in Figure 11. 
   
 
 

 
 
 

 
 
 
 
 

 
 

Figure 11 
 
The TX antenna and antenna feeder should be fenced in order to separate a human being 
from them. 
 

30 degrees 

Compass deck 

MF/HF TX/RX antenna 

MF/HF RX antenna 

RX antenna Fence 

Mast 

Keep Distance 
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Keep safe distance from the antenna feeder and antenna tuning 
unit.  
 
Install the safety fence to separate the antenna feeder from humankind. 
 

 

 

 

 

 

 

 

 

Keep enough high of antenna feeder.  

Compass deck 

Type:AT101D/S2 

2.0 m

Self-supporting antenna 
t

AAnntteennnnaa  ffeeeeddeerr  mmuusstt  nnoott  ttoo  bbee
ttoouucchheedd  bbyy  mmeenn..  

Wheel-house deck

ATUFeeder wire

Keep enough distance from antenna 
feeder so as to prevent touching antenna 
feeder. ATU unit 

Fence 

Keep enough high of antenna stand. 
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4.2 VHF TX/RX Antenna 
 
• Keep the distance between the TX and RX antennas as far as possible. 
 
• When TX/RX antennas are installed in different height, the TX antenna is located at the 
upper position such as at the top of mast. 
 
When TX and RX antennas are separate horizontally, the more the horizontal distance, the 
more the vertical distance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12 VHF TX/RX Antenna location 
 
Do not install the antennas beneath or at the side of steel plate. 
 

Vertical Distance 

Horizontal Distance 

No2:TX/RX Antenna 

No1:TX/RX Antenna 

Keep Distance 

No2:TX/RX Antenna No1:TX/RX Antenna 

Keep distance at least 5 m. 



 

AP2-8 

5. AIS Antenna 
 

Keep distance the AIS antenna from other VHF TX antenna and MF/HF TX 

antenna. 
 

• When VHF TX antenna has been installed atop of mast, install the AIS antenna at 

the front end of Compass deck 
 

• When TX antenna of MF/HF antenna is located at far starboard of compass deck, 
install AIS antenna at far port side of compass deck 
 
 
 
 
 
 
 
 
 

On the compass deck

Compass deck 

VHF TX/RX antenna 

RX antenna 

Fence 

Mast

From VHF antenna 

Vertical: at least 2.8 m. 

Horizontal: at least 10 m. 

No.2 VHF No.1 VHF 

Recommended area MF/HF TX/RX antenna 

Do not locate the GPS antenna of AIS

combination antenna in the Inmarsat C

and S-band radar beam. 

GVA-100
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AAppppeennddiixx..  33    HHooww  ttoo  SSeelleecctt  PPoowweerr  SSuuppppllyy  CCaabbllee    

 

• LLoossss  ooff  tthhee  sshhiipp’’ss  mmaaiinn  vvoollttaaggee  ccaauusseedd  bbyy  tthhee  ssuuppppllyy  ccaabbllee..    
 
• Generally, tolerance of the power supply voltage for navigational equipment must 
be within +/-10 % of the standard voltage. 
 
• Since the voltage decreases in accordance with the length and thickness of cable, 
the type of the cable must be determined so as to keep the voltage within this range. 
 
• Generally, the type of cable is selected so that the decrease of voltage is limited 
within 3 to 5 % of the standard voltage.  
 

VVoollttaaggee  ddrroopp  

TThhee  vvoollttaaggee  ““VVdd””  ddeeccrreeaasseedd  bbyy  tthhee  ccaabbllee  iiss  ggiivveenn  bbyy  tthhee  ffoolllloowwiinngg  eeqquuaattiioonn;;  

  

VVdd  ==  KK  ii  rr  LL  //  11000000  
K: Coefficient 

Single phase AC and DC voltage: 2 

Three phase AC: square root of 3 

i: Current flow in cable (A) 

r: resistance of cable (ohm/km) 

L: length of cable 

 

MMaaxxiimmuumm  CCaabbllee  lleennggtthh  

LL  ==  11000000  VVdd//  KK  ii  rr  
 

RReessiissttaannccee  ooff  tthhee  ccaabbllee  ((oohhmm//kkmm))   
Type Nominal area (mm2) Number of wires/diameter 

of each wire (mm) 
Resistance of cable 
(ohm/km) 

DPYC-1.5 1.5 7/0.52 12.1 
DPYC-2.5 2.5 7/0.67 7.41 
DPYC-4 4.0 7/0.85 4.61 
DPYC-6 6.0 7/1.04 3.08 
DPYC-10 10.0 7/1.35 1.83 
DPYC-16 16.0 7/1.70 1.15 
DPYC-25 25.0 7/2.14 0.73 
DPYC-35 35.0 7/2.52 0.52 
DPYC-50 50.0 19/1.78 0.39 
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Calculation of the maximum length of power supply cable.  
 
• EExxaammppllee  11::  VVHHFF  mmooddeell  FFMM--88550000  ((2244  VVDDCC))  
 
When type of the cable is DPYC-6 (6 mm2, r = 3.08 ohm/km), and transmission current 
is 7A, the length of cable which decrease the voltage to 3 % of standard voltage (24V) 
is 16.7 m.  
Vd= 24 x 0.03 = 0.72V, 
 L=(1000 x 0.72) / (2 x 7 x 3.08) 
                      =16.7 m. 
If longer cable is required, Type DPYC-10 or thicker one is appropriate.  
 

• Example 2: Cable for battery (back up:24VDC) 
 
When type of the cable is DPYC-35 (35 mm2, r = 0.524 ohm/km), and consumption of 
current is 50 A, the length of cable which decrease the voltage to 5 % of standard 
voltage (24VDC) is 22.9 m. 
Vd=24 x 0.05 = 1.2V 
     L=(1000 x 1.2) / (2 x 50 x 0.524) 
      =22.9 m 
If longer cable is required, Type DPYC-50 or thicker one is appropriate.  
 

• Example 3: PR-850A (AC/DC Power supply) 
 
When the type of the cable is the DPYC-4 (4 mm2, r = 4.61 ohm/km), and current 
consumption is 7A (220 VAC), the length of cable which decrease the voltage to 5 % 
of standard voltage (220VAC) is 170 m. 
Vd= 220 x 0.05 = 11 V 
 L=(1000 x 11) / (2 x 7 x 4.61) 
  =170m 
If longer cable is required, Type DPYC-6 or thicker one is appropriate.  
 

CCuurrrreenntt  vvss..  mmaaxxiimmuumm  lleennggtthh  ooff  ccaabbllee..   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CCuurrrreenntt  

MM
aa x

x ii
mm

uu
mm

  CC
aa b

b l
l ee

  LL
ee n

n g
g t

t hh
  ((

mm
))   
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KK==22  ((SSiinnggllee  pphhaassee  aanndd  DDCC))  

1.0 2.0 3.0 4.0 V

10

20

30

40 m

0

5A 10A 15A 20A

5.5sq = 3.36 ohm/km

Voltage drop in cable

Cable length

1.0 2.0 3.0 4.0 V

10

20

30

40 m

0

5A 10A 15A 20A 30A 40A

14 sq = 1.31 ohm/km

Voltage drop in cable

Cable length
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1.0 2.0 3.0 4.0 V

10

20

30

40 m

0

5A
10A

15A
20A

30A

40A

60A

22 sq = 0.859 ohm/km

Voltage drop in cable

Cable length

1.0 2.0 3.0 4.0 V

10

20

30

40 m

0

10A 20A 30A
40A 60A

120A

50A

38 sq = 0.483 ohm/km

Voltage drop in cable

Cable length
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Cable length(m) v.s. current(A) at e=1.2V
CURRENT
(A)

DPYC-1.5
(m)

DPYC-2.5
(m)

DPYC-4
(m)

DPYC-6
(m)

DPYC-10
(m)

DPYC-16
(m)

DPYC-25
(m)

DPYC-35
(m)

DPYC-50
(m)

0.00
2.00 24.59 39.68 63.83 96.46
4.00 12.30 19.84 31.91 48.23 81.52
6.00 8.20 13.23 21.28 32.15 54.35 86.21
8.00 6.15 9.92 15.96 24.12 40.76 64.66

10.00 4.92 7.94 12.77 19.29 32.61 51.72
12.00 4.10 6.61 10.64 16.08 27.17 43.10 68.12
14.00 3.51 5.67 9.12 13.78 23.29 36.95 58.39
16.00 4.96 7.98 12.06 20.38 32.33 51.09 70.89
18.00 4.41 7.09 10.72 18.12 28.74 45.41 63.01
20.00 3.97 6.38 9.65 16.30 25.86 40.87 56.71
22.00 3.61 5.80 8.77 14.82 23.51 37.16 51.56 69.75
24.00 5.32 8.04 13.59 21.55 34.06 47.26 63.94
26.00 4.91 7.42 12.54 19.89 31.44 43.62 59.02
28.00 4.56 6.89 11.65 18.47 29.19 40.51 54.80
30.00 6.43 10.87 17.24 27.25 37.81 51.15
32.00 6.03 10.19 16.16 25.54 35.44 47.95
34.00 5.67 9.59 15.21 24.04 33.36 45.13
36.00 5.36 9.06 14.37 22.71 31.51 42.63
38.00 8.58 13.61 21.51 29.85 40.38
40.00 8.15 12.93 20.44 28.36 38.36
42.00 7.76 12.32 19.46 27.01 36.54
44.00 7.41 11.76 18.58 25.78 34.88
46.00 7.09 11.24 17.77 24.66 33.36
48.00 6.79 10.78 17.03 23.63 31.97
50.00 6.52 10.34 16.35 22.68 30.69
52.00 6.27 9.95 15.72 21.81 29.51
54.00 9.58 15.14 21.00 28.42
56.00 9.24 14.60 20.25 27.40
58.00 8.92 14.09 19.56 26.46
60.00 8.62 13.62 18.90 25.58
62.00 8.34 13.18 18.29 24.75
64.00 8.08 12.77 17.72 23.98
66.00 7.84 12.39 17.19 23.25
68.00 7.61 12.02 16.68 22.57
70.00 11.68 16.20 21.92
72.00 11.35 15.75 21.31
74.00 11.05 15.33 20.74
76.00 10.76 14.92 20.19
78.00 10.48 14.54 19.67
80.00 10.22 14.18 19.18

Cable length(m) v.s. current(A) at Vd=1.2V (drops 5% of ship’s main 24V) 

Conductor Resistance at 20°C(Ω/km)
Conductor
Sectional
Area DPYC-1.5 DPYC-2.5 DPYC-4 DPYC-6 DPYC-10 DPYC-16 DPYC-25 DPYC-35 DPYC-50
Conductor
Resistance
(Ω/km)at
20°C 12.2 7.56 4.7 3.11 1.84 1.16 0.734 0.529 0.391

 L=1000 X e /(2 X I X R) L: length, I: current, R: resistance, e: voltage drop
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