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FURUNO
Introduction

The present document summarizes basic matters in installation. Be sure to see
the installation manual.

Even if your case does not fall under any installation cases stipulated in this
document, we hope that you would understand the purpose and properly
dispose of your case.

1. Grounding of the equipments is required to prevent electric shock and
noise. Be sure to ground the equipments without fault.

2. It shall not be thought that signal lines of cables only constitute electric
wiring. “Armour” and “Shield” of cables are also important electric circuits
(ground-circuits). Connect them to the specified places.

3. Consider water leakage and corrosion (electrolytic corrosion).

For example, apply taping or silicon sealant to prevent these.

4. Secure the cable wiring length with maintenance taken into account.

For example, excessively short cable length between equipment and cable

entrance to the unit prevents the unit from being pulled out.

Identify the connection to the cable.

Even if a wiring place is hidden, wire carefully, neatly, securely and in a

proper cable length. In addition, be sure to wiring of the equipments

without fault.

7. Use terminal crimper tools, soldering irons, screwdrivers, and other tools
that are properly for the purpose.

oo

Points to consider in installation

1. Equipment under the installation

Equipment to be installed is precision instruments apparatus. In addition, they
are user’s property. While installing is underway, cover the equipment with vinyl
sheet, etc. to prevent dust and damage. Protect the conductor of coaxial cables
and signal cables of outboard wiring with taping, etc. to prevent exposure to rain.

Provide taping to
prevent exposure
to rain.
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2. Cabling
2.1 When a unit is installed under a table, etc., give consideration to the cable
length so that the unit could be pulled out for easy maintenance.

| length that enables the
8 unit to be pulled out.

2.2 Armour cable
In general, it is required that metal covering of equipment at voltage exceeding
safety-voltage and metal covering of cable (Armour) should be grounded.
Safety-voltage means 50 V or lower between conductors, or between
conductor and ground.
Based on this, the armour of armour cables, which are connected to the
equipment should be grounded to the ship body at the coming outlet, and if it
is unable to provide grounding to the hull at the coming outlet, it should be
grounded by a cable clamp of equipment.
Armour is connected to the designated place in connection drawings or
installation manual, follow the method.
Apply taping to the armour peeled off portion or cable sheath peeled off
portion.

Ex. Clamp armour
with cable clamp.

cable clamp of the unit.
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Ex. Clamp armour
with cable clamp.

2.3 Shield wire
Insulate the shield wire by taping or heat shrink tubing, and connect (ground)
to designated place in the connection drawing or installation manual.
For example, use a Crimp-on lugs when connecting to chassis of equipment.
In addition, protect the shield wire with taping or heat shrink tubing to prevent
shorting to electrical circuits.

i "‘I' : SAiizzz «: Ex. Connect shield wire
o "'!' - nu 1ty uun | to EGND terminal.
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3. Grounding

Be sure to ground the unit to prevent electric shock and noise prevention.
Grounding of the antenna coupler contributes to noise prevention and sensitivity
improvement.

The concept of grounding is to use a thick and short conductor. Use ground
wires and ground copper strap thicker (wider) than those designated in
connection drawings.

Ground wire C..w__

For ground
copper strap

Ground wire

Ground wire

- LY .
— . . —

Ground bolt = 4

(more than 6 mm)

Ground bolt
(more than 6 mm)

4. Coaxial connector

Coaxial connectors should be surely processed using appropriate connectors
suited to coaxial cables. After attach the antenna cable connector, it must be
cable check.

In the case of M-type coaxial connectors, if any “loose” occurs when the shell
and coaxial cable are twisted, the attachment is not successful.

In the case of N-type coaxial connectors, protruded pins, retracted pins more
than required or bent pins, the attachment is not correct. Furthermore, any loose
that occurs when coaxial connector or coaxial cables are pulled or pressed, the
attachment is not successful.
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5. Waterproof and corrosion

Exposed ground connected portions and cable glands of units installed outboard
should be protected with silicon sealant or putty without fault to prevent water
leakage and corrosion. In addition, any portion where water leakage might occur,
such as coaxial cable connector connected portions should be applied with
taping using self-bounding tape and vinyl tape.

Also, applying silicon sealant to mounting bolts, etc. can prevent slackening of
bolts.

= 25 | Antenna mounting bolt

Apply the whole Crimp-on
lug with silicon sealant.

Water leakage/corrosion prevented portions Methods

Ground connections of each unit Silicon sealant or putty

Ground connections of antenna post Silicon sealant or putty

Coaxial connector connections Self-welding tape + plastic tape

Radar and INMARSAT mounting bolts Silicon sealant or putty

VHF antenna element mounting portions Self-welding tape + plastic tape

Antenna with PRE-AMP mounting portions Silicon sealant or putty

Unit gland part Silicon sealant or putty

Miscellaneous places where water leakage may occur S_e'lf-weldlng tape + plastic tape,
Silicon sealant or putty
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Reference: Electrolytic corrosion

The silicon sealant is applied to antenna mounting bolts.

This is to prevent electrolytic corrosion, which is generated by contact between
Radar antenna (aluminum- chassis) and antenna base (iron), and dissimilar
metal of mounting bolts (stainless steel). Conditions of electrolytic corrosion
include existence of moisture.

Consequently, to prevent electrolytic corrosion, silicon sealant should be used to
prevent moisture from existing at the mounting portion.

The antenna bracket should be properly mounted.

Excessively tightening the bracket with unnecessarily strong force will not only
deform the bracket but also peels off paint of antenna mounting mast and from
this portion, corrosion of the mast begins.

As the bolt is excessively
4l tightened, the antenna
| bracket is deformed.

Fault mounting;
U-bolt is not mounted

straight. In addition, the = 1
paint of antenna mounting | §
mast peels off at the time
of mounting.
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6. Fixing of cables

When cables are fixed with stainless band, tighten the stainless band with proper
force with care to prevent damage to the cable. If the cable sheath is damaged,
water leaks from the portion and corrodes the cable.

In addition, when cables are fix with cable tie, use weather-resistant.

Weather-resistant cable tie

Stainless band:
Tighten with proper force.

Unless the cable is securely fixed, the cable is chafed against the antenna pole
and damaged.

For example, coaxial cables of GPS antenna and INMARSAT C antenna should
be allowed to put through the mounting bracket pipe. In such event, the pipe
head end and the coaxial cable are chafed to each other, and the coaxial cable
is damaged. To prevent it, they are protected by vinyl tape or silicon sealant.

Taig with I-
vinyl tape |2

Fixing cable -

Taping to protect by vinyl
tape or silicon sealant,
etc. because a chafe may
damage the cable.

When coaxial cable is bent,
secure a bend radius more
than 10 times as much as -_

the cable diameter. R
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Fix connection of
connector portion
with cable tie.
(Top, Middle and
Bottom portions)

the ground terminal.

Apply silicon sealant to
the ground terminal. g

Apply silicon sealant to

Taping to protect by vinyl tape
or silicon sealant, etc. because
a chafe may damage the cable.

Separate between connection of
connector portion and antenna
mounting mast, because of the
chafe with vibration.

Use weather-resistant
cable tie.
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7. Wiring

Connect wires carefully, neatly, and securely.

When wires are fixed by cable tie, etc., bundle core wires of the cable to easily
check wiring later, or connect wires in accord with the signals related to each
other.

Connect wires carefully,
neatly, and securely.

Where should be connected the “Armour” and the “Shield wire”?

B I
DA | 7 TTYCSA In the case of the drawing on the left, connect the shield
P wire to the number of the designated terminal board.
™8 | 8 “Armour” is not particularly designated.
FG | 9 ] It would be appropriate to ground at the coming outlet.
“ TTYCS-1
COM-A | 10 i
COM-B | 11 ——| ,-'
FG | 12 4
TB I
TTYCS-1 In the case of the drawing on the left, connect the
TD-A 7 i ( shield wire to the chassis inside the equipment.
TD-B | 8 For example, tighten together with the P.C.B fixing
9 7J7 screw; then, connect to the screw on the chassis using
7 TTYCS-1 a crimp-on lug. “Armour” is not particularly designated.
COM-A | 10 H ( It would be appropriate to ground at the coming outlet.
COM-B | 11
2|
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B

TD-A
TD-B

COM-A
COM-B

B

TD-A
TD-B

COM-A
COM-B

TTYCS-1

TTYCS-1

10

11

12

TTYCS-1

T T
' '

. .
‘:l ‘:l

TTYCS-1

10

1L

11

12

' '
P

' '

‘:' ‘:'

In the case of the drawing on the left, connect the
shield wire to the chassis inside the equipment.
For example, tighten together with the P.C.B fixing
screw; then, connect to the screw on the chassis
using a crimp-on lug.

Clamp “Armour” at the cable clamp portion of the
equipment.

In the case of the drawing on the left, clamp the
“Armour” and the “Shield wire” at the cable
clamp portion of the equipment.

10



S-1
S-2
S-3
S-4
S-5
S-6
S-7
S-8
S-9
S-10
S-11
S-12
S-13
S-14
S-15
S-16
S-17
S-18
S-19
S-20
S-21
S-22
S-23
S-24

Icrer

The system configurations diagram described here is not all. General system
configurations are described.

© 0O N O O b W DN P

N NNNNRRRRRR R R R
N WONPOWOOWMNOOUMNOWNDNIPRPO

. INMARSAT B: FELCOM 82A/B

. INMARSAT C: FELCOM 15 (GMDSS)

. INMARSAT C: FELCOM 15 (GMDSS + SSAS)
. INMARSAT C: FELCOM 16 (SSAS)

. INMARSAT F: FELCOM 70

. GMDSS Console: RC-1800F (150W/250W)

. GMDSS Console: RC-1800F (400W)

. X-Band Radar: FAR-2817/2827 (Two Unit Type)
. S-Band Radar: FAR-2837S (Two Unit Type)

. X-Band Radar: FAR-2827W (Tree Unit Type)

. S-Band Radar: FAR-2837SW (Tree Unit Type)

. Radar/ECDIS Network Configuration

. ECDIS: FEA-2107/2807

. U-AIS: FA-150

. Weather FAX Receiver: FAX-210/214/215/410/30
. NAVTEX Receiver: NX-700A/B

. VDR (Voyage Data Recorder): VR-5000

. VDR (Voyage Data Recorder): VR-3000/3000S
. Doppler Speed Log: DS-80

. Doppler Speed Log: DS-50

. Doppler Speed Log: DS-30

. Doppler Speed Log: DS-30

. Navigational Echo Sounder: FE-700

. Navigational Echo Sounder: FE-700
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Chapter 1. Radar

1.1 Arrangement of Antenna Mast

No.1 S-Band antenna

No.2 X-Band antenna :>

Inmarsat B/F antenna

2.

Inmarsat C antenna
Inmarsat C antenna must be
; located at the top of mast.

1. No.1 and No.2 radar antenna units are mounted to the

different height not to locate in the transmission beam
of the other radar.

Radar antenna and Inmarsat B antenna are also
mounted to the different height.

3. Inmarsat B/F/C antennas must be out of the radar beam

Fig. 1.1.1 Radar antenna Mast-1

No.2 X-Band antenna

Inmarsat C antenna,
Inmarsat C antenna must be
[? located at the top of mast.

No.1 S-Band antenna

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

Fig. 1.1.2 Radar antenna Mast-2
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1.2 Installation of X-Band Radar

1.2 Installation of X-Band Radar

1.2.1 General Mounting of Radar antenna

the performance monitor antenna should be Installed to the stern direction of
Rader antenna unit.

' Y o2 - ' B>
A7 5 fﬁ AN x

Ground the radar antenna
unit with a ground wire

(RW-4747) of installation
materials.

———

Do not forget to put the seal washer.
Coat bolts and nuts with anticorrosive
sealant after fixing the bolts.

Anticomosive sealant
Seal washer

Corrosion proof
rubber mat

‘9

The radar antenna unit must be placed on
the corrosion proof rubber mat supplied.

Fig. 1.2.1 Mounting of radar antenna unit

Ground terminal must be
completely coated with
anticorrosive silicone sealant.

Fig. 1.2.2 Ground terminal
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1.2 Installation of X-Band Radar

1.2.2 Equipping the performance monitor: PM for X-Band Radar
Performance monitor unit is incorporated in the radar antenna unit.

PM Antenna

BOW

| Locating of Performance monitor
should be mount to the stern side.

Do not face the PM antenna
against the bow direction.

Fig. 1.2.3 PM antenna

Confirm that the packing is fitted in the
groove before fixing the antenna cover.

-

PM unit: PM-31

Fig. 1.2.4 PM unit
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1.2 Installation of X-Band Radar

1.2.3 Mounting of X-Band Radar: TR-UP Type antenna

Antenna mounting base
Make cable entrance and fixing holes on the antenna-mounting base.
Fabricating the signal cable as shown the below.

500mm ——b‘

-.iL 240
Armor sheath ~ Shield @50

i\
= —1O @)
b _%
Taping the shield wire.

Fig. 1.2.5 Antenna mounting base and fabricating the signal cable

Clamp the
armor between
two washers.

L

Shield wire must be fixed
with the clamping ring.

Trim the excess armor
from the washer.

iifs
Connect the shield wire to
the grounding terminal of RF
unit with using crimp-on lug.

Fig. 1.2.6 Cable entrance of radar antenna unit
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1.2 Installation of X-Band Radar

Make connections correctly and bind cables with cable ties properly.

Terminal opener

1. Insert opener
®Press downward 2. Push opener

3. Insert core

4. Release opener

Check the connection
by pulling each wire.

Fold back shield, and fix the

Shield with clamping bracket. Tighten conductor with screw.
Fix the conductor by the metal

plate securely and directly.

Fig. 1.2.7 Wiring of cable PW9600

1-5



1.2 Installation of X-Band Radar

Return the RF unit and connect the
connectors and the ground wire.
Tighten RF unit with 2 bolts securely.

=i ]

motor switch is off when &
-

. _3

Confirm that the antenna ‘i*.; : \\
Sl % |

you are wiring. “ "

g -, .i
e

Y -

Fig. 1.2.8 Fixing the RF unit

Tighten 4 bolts equally for
securing antenna cover.

4

Confirm that the packing |s
fitted in the groove before
fixing the antenna cover.

Fig. 1.2.9 Fixing antenna cover
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1.2 Installation of X-Band Radar

1.2.4 Mounting of X-Band Radar: TR-DOWN type antenna

Insert the signal cable: MPYC-19 through the cable gland at the antenna unit side, and
fabricate as shown below.

Wind vinyl tape around the edge of sheath.

5mm 6 mm

)-M" 450 mm —.‘ ‘,_
E

A =

Vinyl sheath | Vinyl sheath | |
Armor Core  Wind vinyl tape around
unused cores to insulate them.

Fig.1.2.10 Fabricating signal cable

Wind vinyl tape around the edge of sheath.

Flat washér
/ | mm 722
SRS .Y —
sl == j‘..‘ B
' P 4
il —El:rsmmk —
inyl sheath f#,,- b 5m %
_ - Gasket LY 4
Clamping gland _ e
- Trim the armor with width of washer (5 mm},
- e = e |
=, il
i g > =
Tighten the cable gland and put the pate or silicon sealant - .
into the gland entrance for waterproofing. =

Fig. 1.2.11 Fabricating cable gland
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1.2 Installation of X-Band Radar

Connect wire without fault, and bind the wires with cable tie properly.

Check connection by
pulling each wire.

Tarminal opaner

| ®Press downward

4
gnsl'//////’////;vﬁ"' 5
wEL ,;//,:,/’;3’-
oRH DInsert core

Check connection by pulling each wire.

Fig. 1.2.13 Wiring in the radar antenna unit-2
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1.2 Installation of X-Band Radar

1.2.5 Installation of Flexible Wave-Guide: TR-DOWN type

Following the bending radius must be taken into account to
prevent the wave-guide from being damaged. H
Minimum bending radius of X-band wave-guide;

E-bend: 200 mm H-bend: 400 mm. E

Antenna unit side

The connector of the antenna unit side has been factory-fitted.
Do not remove the protection cover while laying the wave-guide.

| “ANT SIDE” label

Fig. 1.2.14 Flexible wave-quide

Transceiver unit side

The Connector of the transceiver unit side has been fitted for air-tightness test.
Cut the wave-guide to length at this end.

Plug for air-tightness test.
This connector is not used.

“‘EQUIPMENT SIDE” label

This connector is removed once, and reconnected again.

Fig. 1.2.15 Flexible wave-quide




1.2 Installation of X-Band Radar

How to put the silicon sealant on the Wave-guide connector

- Apply grease to the O-ring located in the flange.

- Coat between the coupler surfaces at the end of the coaxial cable and
wave-guide flange as below with waterproofing compound (supplied with

installation materials). Do not coat the O-ring.

Apply silicone
/_ sealant here.

Coat the wave-guide flange with
silicone sealant evenly. Apply
silicon sealant sparingly; it leaks

PO outs lightly when the fixing bolts
Choke :.:.: are tightened. Be sure no silicon
groove KD sealant contacts the choke

’V
X

e

groove and wave-guide.

7
{J
0

,’V
X
S

s
Z
%

l’v
050,
]

L Apply silicone

sealant here.

e
o
’:‘
<5
4
K
)
%
.

E-bend (Option)

H-bend (Option)

E-bend, H-bend or twist bend is used to joint between
waive-guide and radar antenna unit, if necessary.

Fig. 1.2.16 Installation of wave-quide
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1.2 Installation of X-Band Radar

Fix the cable at 1 m (approx).

Wave-guide fixing bands
(option)

When using stainless bands, do not strain the
wave-guide with too strong tightening.

Fig. 1.2.17 Flexible wave-quide

Weld haere.
Deck

Thru-deck hole

TRANSCEIVER
LMIT
Drain waveguide

Watertight film

Use the thru-deck cable gland
(Type: 03-009-0521-1)

-

Fig. 1.2.18 Installing thru-deck cable gland
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1.2 Installation of X-Band Radar

1.2.6 Mounting of X-Band Radar TR unit: TR-DOWN type

Terminal cpanar

JB615 Housing

DPrass downward

Drain bend, E-bend, H-bend or
twist bend is used to joint between
waive-guide and transceiver unit,
if necessary.

Check connection by
pulling each wire.

Armor must be fixed with
the cable cramp.

Ground the TR unit with a
ground wire (IV-8 sq or larger)
or copper strap.

E-bend (option)

Twist-bend
(option)

H-bend (option)

Fig. 1.2.19 Installation of TR unit
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1.2 Installation of X-Band Radar

Minimum bending radius;
E bend R-min: 200 mm

H bend R-min: 400 mm

Lying straight.

When pulling down the wave-guide from the ceiling, select the position so as to
keep the minimum bend of wave guide.

When connecting the waveguide, take care not to apply force on the "Converter
WG." It may increase the gap shown in the figure below. It may allow microwaves to
leak through the gap, and it causes troubles.

Lees (= O 5 imim %:I

I B
g Chsipi Wiz
o
s pin X2
Conyener Wiz

Fig. 1.2.20 Installation of TR unit
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1.2 Installation of X-Band Radar

1.2.7 Fabricating Wave-guide
1. Cutting wave-guide
Cut the wave-guide at the height of wave-guide outlet of the TR unit.

Fig. 1.2.21 Cutting wave-quide

Cut off the jacket (sheath) 40 mm.

Never scratch the conductor.

Fig. 1.2.22 Wave-quide termination
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1.2 Installation of X-Band Radar

b When fix the connecter,
use FR-90 power tool.

Fig. 1.2.23 Widening wave-guide opening

The Wave-guide end must be smooth and no crack.
Radar performance degrades if the flange inadequately is fitted.

Good No Good

Appropriate tool is used Appropriate tool is not used

No crack on the wave-guide Crack and rough surface
and smooth surface

Fig. 1.2.24 Fabrication of wave-quide connector
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FURUNMNMO
1.2 Installation of X-Band Radar

2. Fabricating wave-guide connector
After assembling the connecter, pouring of silicone sealant to filling opening, then
wind the self-bounding tape between the end of connector and wave guide,

half-lapped in two layers. Further, wind vinyl tape in two layers.

-

Fix the connecter by
using six screws.

Apply silicon-sealant
to filling opening.

I

Fig. 1.2.25 Fitting wave-guide connecter

3. Connect the wave-guide to the TR unit.
Direct connection

r

| : .
: 1 Connect wave guide directly
| without joint bends.

Fig. 1.2.26 Direct connection
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1.2 Installation of X-Band Radar

Connection using drain wave-guide

Drain wave-guide

Fig. 1.2.27 Drain wave-quide

Connection using E-bend, H-bend or Twist-bend

|
_ Twist bend

Radar performance may degraded by using joint bends.

Fig. 1.2.28 Fixing with joint bends
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1.2 Installation of X-Band Radar

Tools for fabricating X-Band Radar Wave-Guide
If necessary, order these tools to FURUNO.
Type: OP03-123, Code No. 0084488800

Code No. Item Type Qty
00015179800 FR-90 power tool R4KG5549 03S9791-0 lset
10020750000 Edge gauge 03-009-0530-0 1
10020754000 Gauge (Square) 03-009-0534-0
00080584700 Tool box #2207 1
00080584800 Brush 8inch 1
00080584900 Wrench For M4 2
00080585000 Hack saw HFJ-12 1
00080585100 Saw 250 m x 24 mm 6
00080585200 File L150 1
00080585300 File L150 1
00080585400 Knife DK-N 1
00080585500 Heavy duty snhips K30, 190 1 set

Fig. 1.2.29 Tools
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1.3 Installation of S-Band Radar

1.3 Installation of S-Band Radar

1.3.1 Mounting of Radar antenna
Locating of Performance monitor should be mounted to the stern side.

Do not forget to put
the seal washer.
Coat bolts and nuts with
anticorrosive sealant
after fixing the bolts.

v -

mal
N/
L Lise two muls
- At

é\ -r,";:r--p..&-"f E‘?\:LI]I
NN (R, - corosen
A N\, e

Vinyl sheath

Clampingaland

Flat washer
Sl

Ga .;-.kﬂt

Trim the armor with width of washer (5 mm)

)

-y

Coal with silicons saalint aftar
fastening ground wire

Ground the radar antenna unit with a
ground wire (RW-4747) of installation
materials.

Ground terminal must be coated with
anticorrosive silicone sealant completely.

Y"1 PM antenna

[Fen
ol -l

Check that the antenna
motor switch is ON.

The radar antenna unit must
be placed on the corrosion
proof rubber mat supplied put
on the radar antenna base.

Garounag wire = |

Ardanna chassis

Fig. 1.3.1 Mounting of S-Band radar antenna unit
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1.3 Installation of S-Band Radar

Performance monitor must be stern
side. Do not face the PM antenna
1 against the bow side.

Uy =

SC

7 r
3

Confirm that the packing is fitted in the
groove before fixing the antenna cover.

When fixing the antenna cover, do not pinch the cover hanging rope.

Fig. 1.3.3 Fixing antenna cover
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1.3 Installation of S-Band Radar

1.3.2 Mounting of S-Band Radar: TR-UP type antenna

Bind cables with
cable ties.

Y

Fold back shield, and fix the shield with
clamping bracket.

Fix the conductor by the metal plate
securely and directly.

T — Clamp shield with bracket.

2
1
F
//,’///?‘ ;
%ﬂmrt core

1. Insert opener Tighten conductor with screw,
2. Push opener
3. Insert a core
4. Release opener

Fig. 1.3.4 Wiring of cables
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1.3 Installation of S-Band Radar

PM antenna

Bow
Connect U/V/W correctly.
Check connection by
pulling each wire.
Antenna motor connection side
Fig. 1.3.5 Mounting of S-Band Radar; TR-UP type antenna unit-1
PM antenna

Fig. 1.3.6 Mounting of S-Band Rader: TR-UP type antenna unit-2

1-22



1.3 Installation of S-Band Radar

1.3.3 Mounting of S-Band Radar: TR-DOWN type antenna

Check the connection
by pulling each wire.

Tarminal opaner

| ®Press downward

Wind vinyl tape around the
edge of sheath.

Flal_wa?
[ 1 - )

i

F

- M= -E- " e
Vinyl sheath P X I:L gy ‘Ff;‘
- Gasket h
Clamping gland

Trim the armor with width of washar {5 rnim)

Fig. 1.3.8 Fixing cable gland
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1.3 Installation of S-Band Radar

Do not forget to put the seal washer.
Coat bolts and nuts with anticorrosive
silicon sealant after fixing the bolts.

e o

Tighten cable gland suey,
and waterproof with pate or

Seal

”-Q\\\' -&\\ J“g::;m silicon sealant.
L fber

?’//{/‘4 mat

Coat the ground
terminal with silicon
sealant.

not strain the coaxial cable by
too strong tightening.

Fig. 1.3.9 Mounting of S-Band Radar: TR Down type antenna unit
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1.3 Installation of S-Band Radar

1.3.4 Laying coaxial cable of S-Band Radar
When bending the coaxial cable, keep enough radiuses to prevent transformation of the
coaxial cable. Generally, keep radius of 150 mm or more.

One side having coaxial connector
must be antenna side.

W.G Adapter

Converter
N . 4
CoaX|aI Connector ‘

Allowable bending radius: 150 mm or more.

Fig. 1.3.10 Fixing coaxial cable

Connecting the coaxial connector

1. Unfasten eight bolts (M6x20) to remove the flange cover from the radar antenna unit.

2. Apply silicon grease on the O-ling of the wave guide flange of the radar antenna unit.

3. Coat between the coupler surfaces at the end of the coaxial cable and wave-guide
flange as below with waterproofing compound (supplied with installation materials).
Do not coat the O-ring.

4. Screw 8 bolts unfastened at the step 1 to fix the coupler to the flange. Tighten screws

securely.

.'

— O-ring

e

@k\ O-ring

Cna1 with waterproofing
compound (supplied).
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1.3 Installation of S-Band Radar

Allowable bending radius: 150 mm or more

Fix the thru-deck cable gland (Option: type.
03-009-0521-1) to a deck by welding.

Fig. 1.3.11 Thru-deck cable gland
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1.3 Installation of S-Band Radar

1.3.5 Mounting of S-Band Radar: TR-UP type Transceiver unit

Tarminal openes

| DPress dowrward

Check the connection
by pulling each wire.

—Y

Fix the cable armor with cable
| cramp.

Cramping metal (option)

|
X

When using the stainless band, do
not strain the coaxial cable by too
strong tightening.

It is made for the coaxial cable drawer position
from the ceiling to take the lead in the coaxial
cable conversion flange of transceiver part.
When it shifts from a center, the case of
transceiver part may be changed and a defect of
operation may be caused.

Fig. 1.3.13 Fixing coaxial cable
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1.3 Installation of S-Band Radar

1.3.6 Fabrication of coaxial cable and connector

Installation Material

Coaxial cable

Self-bonding Tape

I T A

SUMITAPE

= < d Jii"
BIOTIE T v
RS PRL TS

sumitare C

ta
-
b

£

PVC tape

Relay Conductor |-

Dy
-L-:II:

Fig. 1.3.14 Coaxial connector assembly

Note 1: Prevent dust into the cable during the work.

Note 2: A minimum cable bending radius of 150 mm must be observed at the cable run.
When bending the cable twice or more in the close points, the bending radius
should be more than 250 mm.

Note 3: Do not lose the Relay Conductor.
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1.3 Installation of S-Band Radar

1. Cut coaxial cable

Cut the coaxial cable so that
the connecter can be fitted to
converter flange.

Fig. 1.3.15 Connection of coaxial cable

Remove the sheath 40 mm using the
tubing cutter and scale.

Be careful not to nick the outer conductor.

Do not crush the outer conductor.

Outer conductor

Fig. 1.3.16 Fabricating coaxial cable-1
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1.3 Installation of S-Band Radar

2. Remove the outer conductor and the insulator.

24.5to 25.0 mm

Remove the insulator in the
outer conductor 6 mm.

Remove burr at the edge of outer
conductor with the file.

Remove the insulator in the outer
conductor 6 mm.

Insulator

Outer conductor

Fig. 1.3.17 Fabricating coaxial cable-2
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1.3 Installation of S-Band Radar

3. Insert the connector.

Do not nick the O-ling.

Pincer
Connector

Outer T
conductor

Flare the outer conductor along the
connector by a pincer.

v

File the outer conductor beyond the
Connector diameter of the connector.

l

Fig. 1.3.18 Fabricating coaxial cable-3
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1.3 Installation of S-Band Radar

4. Insert the gauge.

Fix the gauge by the bolts.

Insert the gauge through Cut the inner conductor leaving 1 mm.
the connector.

Connector Gauge

l / Leave 1 mm.

Coaxial cable

— 1 Cutting points

Remove the gauge. Then,
smooth the edge of the inner
conductor by a file.

Fig. 1.3.19 Fabricating coaxial cable-4
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1.3 Installation of S-Band Radar

5. Assemble other parts of the connector.

Insert the pin conductor.

Fix with bolts securely.

Fig.1.3.20 Fabricating coaxial cable-5

6. Tape

Vinyl tape : :
Tape the self-bonding tape twice or more on the

Aluminium tape cable and connector. And then tape the PVC tape
i the self-bonding.
Self-bonding tape \ over the self-bonding

Silicon sealant \

Sheafh \

Connector assembled

Fig. 1.3.21 Fabricating coaxial cable-6
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1.3 Installation of S-Band Radar

7. Assemble S-band coaxial connector and connector converter

| Do not forget to attach the pin
conductor.

Fig. 1.3.22 Fabricating coaxial cable-7

Connect a coaxial connector to

the converter flange.

1. Remove the converter flange
from the transceiver unit first,
and connect with a coaxial
connector.

2. Reconnect the converter to
the transceiver unit again.

Fig. 1.3.23 Fabricating coaxial cable-8
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1.3 Installation of S-Band Radar

Tools for fabricating the S-band coaxial connector

Fig. 1.3.24 Tools for fabricating S-band coaxial connector

Table 1.3.1 Tools

No. Name Type No. Name Type

1 Hack-saw HFJ-12 8 Knife DK-N

2 Pincers 220 mm 9 Bench rule with 150 mm

stopper

3 Plier PL-200 10 Brush Small

4 Snips 170 mm 11 Brush Medium
5 Nipper 70-150 12 File Fine

6 Knife LDS-20-028 13 File Second-cut
7 Hammer 18 mm 14 Tool Box Y-350
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1.4 Installation of Radar Console

1.4 Installation of Radar Console

Two-radar consoles are installed side by side.

Fig. 1.4.1 Installation of two-radar consoles

Connect a ground to the
ground terminal with a copper
strap of 50 mm width.

|

|

: y | W/
Specially, cramp the armor of the antenna cable. Connect a

shield wire to the case of console with using crimp-on lug.
Wind the shield wire with a tape.

by pulling each wire.

- s
Check the connectio ety i - ‘I
.-.*_-"l-:!‘:i;. s , = k" - ]

Fig. 1.4.2 Wiring in the console
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1.4 Installation of Radar Console

Fig. 1.4.3 Fixing BNC connector converter

Connect the connectors for
the processor unit securely.

Fig. 1.4.4 Connection for the processor unit
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1.4 Installation of Radar Console

Connection of LAN cable

Use a cross-cable between FAR and FAR, and between FAR and CU-200. Since
the HUB-100 automatically distinguishes the difference of cable with All Port
Auto MDIX function, when connecting them through the HUB-100, either cable
can be used. The cable type must be above category five.

Pairs Pin No. Signal PinSl\}Léight Cabgiegnal Pin No.Cross CableSignaI
- (WHTEGRN) P (WHTEGRN) ™P @ WHiI'-ORG) RXP
(GRN) TXN (GRN) TXN (6. GRN) RXN

36 (WHT?ORG) RXP (WHT?ORG) RXP | @ WH§I'-GRN) P
ie (WH'ISBLU) NC (WH'IEBLU) NC (@. WH:T-BLU) NC
(BLU) NC (BLU) NC (5. BLU) NC

36 (oge) RXN (oge) RXN N (é’RN) TXN
8 (WHT;BRN) NC (WHT;BRN) NC (7. WHzr-BRN) NC
(BRN) NC (BRN) NC (8. BRN) NC

Fabrication of LAN cable
1. Cut wires remaining length of 11 mms. Cut the shield and drain wires
remaining 9 mms after turning up.

2. Insert wires into plug housing neatly side by side, so that the tip of each wire
cab is seen at the end of housing. A drain wire is set to tab side.
3. Clamp with crimp tool.

-
Shield and drain wire |
= 3

Straight Cable Cross Cable
l—1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
6 6 6 6
7 7 7 7
8 8 8 8

Clamp with crimp tool.

Fig. 1.4.5 Fabrication of LAN connector
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Chapter 2. ECDIS

2.1 Installation of ECDIS Console
2.1.1 Mounting of ECDIS console

ECDIS Console

Fig. 2.1.2 Slim-type Radar and ECDIS console; ECN-001
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2.1 Installation of ECDIS Console

2.1.2 Wiring of ECDIS console

When the number of terminal is
/| not enough, add LAN adapter.

Fig. 2.1.3 Wiring to LAN adapter

Top vie Ground and tighten the shield with cable ties.

Fasten cable with cable ties

Check the connection
by pulling each wire.

Fig. 2.1.4 Connection of LAN adapter
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2.1 Installation of ECDIS Console

Put a label ofn the
conjunctive connector
of each LAN cable.

Fig. 2.1.5 Connection of processor unit
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2.1 Installation of ECDIS Console

1. Installation of UPS (uninterruptible power source)

/

b | UPS mounting stage

Type: -196 Code No0:1-050

Name Type Code No. Qty Remarks
Hex. Bolt M6x12 000-808-428 10
Pan Head Screw M4x8 SUS304 000-801-137 24
slide rail 3504-18 000-150-514 | 1 set | ~Or left and right
sides, 2 pcs.
Processor Unit Plate 03-163-7212-3 100-320-753 1
Rail guide (1L) 03-163-7209-2 100-320-732 1
Rail guide (1R) 03-163-7208-2 100-320-722 1
Rocking edge saddle LES-2017 000-809-398 2
Procedure

1. Separate outer and inner plates of the slide rails as below.

4
!

o irrer plote

a Qo Ruter plale o a0

I-‘rles;{r-la eal spring 1o pul cht.'l"

2. Attach two locking edge saddles to the processor unit plate as shown below.
3. Fasten 10 pan-head-screws to attach two inner plates of slide rails to both
sides of the processor unit plate.

Slice rail {inner pfate) 3534-18
2 pes, finclading the oppsile side)

Lecking edge saddles !
< LES-2017 2 pos. ™ — s

v g
\\\ [ > ) T 1 @=-s sj

— — - T

IF mone vipw) [Side view]  Pannead scraw

MdxS SUS 0 o,
[5 prs. each side)

%f’

4. Unfasten two knob bolts to remove the front cover from the console.



2.1 Installation of ECDIS Console

5. Attach the outer plate of the slide rail (removed at step 1) to the rail guide
with 14 pan-head-screws as below. Do this for both left and right sides.

Slide rail
3504-18 (outer plate)

Rail guide (1L
Pan head screw 03-163-7209
ﬁ M4x8 SUS 7 pcs. ﬂ
[
E

Slide rail
3504-18 (outer plate)

Pan head screw Rail guide (1R
ﬂ . M4x8 SUS 7 ps. 03-163-7208
I
I ]
@& e ® Yo @
I , 1 Lo

(Right)

O

®e

(Left)

6. Fasten 8 hex. bolts (M6x12) to attach rail guides (assembled at step 5) to both
sides in the console.

il e
Rail guide (1L) Rail guide (1R)

Front — Hex. bolt
— Front M6x12, 4 pos.

—e —=k = n:..:ﬂ
E’n ‘Em*’ n"] [oe _————- -g
\_Hex. bolt
‘ ‘ M6x12, 4 pcs.
Left Right

7. Keep the processor unit plate assembled at steps 2 and 3 horizontally, and
push it until it contacts the springs.

8. Press the leaf springs of the left and right rails with finger to enable further
push-in.

Press leaf springs to insert the processor unit plate.

\ Processor unit plate

9. Push the processor unit plate into the back of the console, and then fix it with 2
hex. bolts (M6x12).
10. Re-attach the front cover to the console.
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2.1 Installation of ECDIS Console

On the production in 2006, Feb. and after.
Fix the UPS on the mounting stage with fixture by processing in local.

Fig. 2.1.6 Fixing UPS
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2.1 Installation of ECDIS Console

2. Check Specification of power supply (PR-62) of LAN adapter.

HUB-100
The cable between LAN adapter and HUB is standard supply.
The cable “straight cable” between HUBs are required to fabricate in the field.

Check input voltage on the
label of the PR-62 is correct.

PR-62:
Power Supply for LAN adapter

Fig. 2.1.7 Power supply of LAN adapter

Changing taps of transformer of PR-62.

Instructlon of

e E" w- _ changing taps for

PRE-. - input voltage.

Fig. 2.1.8 Changing taps of PR-62
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2.1 Installation of ECDIS Console

3. Improper Installation
Do not install the processor unit in the place where does not have ventilation,
such as in a storage place. The temperature of the above mentioned place
increase improperly, particularly in the summer, and cause malfunctions of the
processor unit. When installing to the closed area, equip ventilation in there.

Make ventilation hole.

Fig. 2.1.9 Improper location of the processor unit
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2.1 Installation of ECDIS Console

Connection of LAN cable

Use a cross-cable between the EC-1000C and EC-1010. Since the HUB-100
automatically distinguishes the difference of cable with All Port Auto MDIX
function, when connecting them through the HUB-100, either cable can be used,.
The cable type must be above category five.

Pairs Pin No. Signal Pinsl\}:)éight Cabgiegnal Pin No.Cross CableSignaI
- (WHTEGRN) P (WHTEGRN) ™P @ WHiI'-ORG) RXP
(GRN TXN (GRN) TXN (6. GRN) RXN

36 (WHT?ORG) RXP (WHT:-BORG) RXP | @ WH§I'-GRN) P
ie (WH'ISBLU) NC (WH'IEBLU) NC (@. WH:T-BLU) NC
(BLU) NC (BLU) NC (5. BLU) NC

36 (oge) RXN (oge) RXN N (é’RN) TXN
8 (WHT;BRN) NC (WHT;BRN) NC (7. WH;I’-BRN) NC
(BRN) NC (BRN) NC (8. BRN) NC

Fabrication of LAN cable
1. Cut wires remaining length of 11 mms. Cut the shield and drain wires remaining 9

mms after turning up.

2. Insert wires into plug housing neatly side by side, so that the tip of each wire
cab is seen at the end of housing. A drain wire is set to tab side.

3. Clamp with crimp tool.

11 mm

-

Straight Cable Cross Cable
11 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
6 6 6 6
7 7 7 7
8 8 8 8

Clamp with crimp tool.

Fig. 2.1.10 Fabricating LAN connector
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2.2 Custom Ordered Console

2.2 Custom Ordered Console

2.2.1 Installation

Radar Display Radar Display [5%

i . A ECDIS Display  jums f
Y 4 g Coning Displa:
=

| —
=

Fig. 2.2.1 Installation of custom ordered console

2.2.2 Wiring of Console

ECDIS Display Coning Display

Fig. 2.2.2 Processor unit and UPS ECDIS
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2.2 Custom Ordered Console

Fig. 2.2.3 Wiring for LAN adapter

1. Wiring for LAN adapter

Ground the cable shield with
cable cramp.

Check the connection
by pulling each wire.

Fig. 2.2.4 Wiring for LAN adapter
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FURUNMNMO
2.2 Custom Ordered Console

2. Wiring for B adapter

Install B adapter behind of
the coning display.

- l-:i <
T I‘I - w._-

sand Check the connection
by pulling each wire.

Ground the cable shield
with cable cramp.

Fig. 2.2.5 Wiring for B adapter
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2.2 Custom Ordered Console

3. Wiring for HUB unit

Install HUB behind of the ECDIS display.

@ Power of HUB and PR-62 are supplied by the UPS.

PR-62; Power supply for
LAN adapter and B
adapter.

Confirm that input
voltage shown on the
label is the same as
the output voltage of

the UPS.

Attach the tag which

display the counter part
of connection to LAN
cables.

HUB-100

The cable connectors between LAN adapter and HUB have been
fabricated in the factory. LAN cable Connectors between radar and
HUB must be fabricated in the field.

Fig. 2.2.6 Wiring for HUB unit
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2.3 Connection of EXT. Monitor for ECDIS

2.3 Connection of EXT. Monitor for ECDIS

EXT. Monitor ECDIS Standard Monitor

The display size must
be 17-inch or above.

The resolution must
be SXGA.

RGB Port

RGB Port DVI Port

Use High Quality Cable
KB-CHD1530L —>

(SANWA supply Co., LTD)
ﬂ [ rJ—\

RGB Distributor

VDR «—— | (VGA-HRSWa4)

(SANWA supply Co., LTD)

Fig. 2.3.1 Connection of external monitor
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2.3 Connection of EXT. Monitor for ECDIS

RGB distributor
Recommendation: VGA-HRSW4 (SANWA supply)

IR PUT AL
D BIDE THE ReiRAL

Fig. 2.3.2 RGB distributor "VGA-HRSW4"(SANWA Supply)

High quality cable
Recommendation: KB-CHD1530L (SANWA Supply).

Fig. 2.3.3 High gquality cable KB-CHD1530L (SANWA Supply)
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FURUNO
ChaEter 3. MF/HF Radio

3.1 Installation of MF/HF Antenna No.1
(Indoor installation of Antenna coupler)

3.1.1 Mounting of Antenna
In the shipyard, put red clothes to the antenna wire for calling the crane operator’s
attention.

MF/HF Whip Antenna

Fig. 3.1.1 Measure of safety

Insulator is unnecessary. j

V¢

-

Red cloth

Fig. 3.1.2 Connection of antenna feeder
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FURUNO )
3.1 Installation of MF/HF Antenna No.1

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

Insulator

Thimble

Fig. 3.1.3 Antenna feeder

Fix the feeder with an insulator.

Fig. 3.1.4 Fixing feeder
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FURUNO )
3.1 Installation of MF/HF Antenna No.1

2. Lead-in insulator
Use lead-in insulator to lead the feeder into the radio room (indoor).

Lead-in insulator is required when
the antenna coupler is installed in
the radio room (indoor)

Fig. 3.1.5 Mounting of Antenna lead-in insulator

Bind the wire twice or more to
thicken the insert diameter.

Bind the antenna wire
with antenna wire,

tighten the antenna wire
firmly with bolts.

Fig. 3.1.6 Fixing antenna wire
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FURUNO )
3.1 Installation of MF/HF Antenna No.1

3. Mounting of safety fence
Arrange the safety fence to separate the antenna feeder from crews, and put the
danger sign at the entry.

-»N A

Srmanay

“High voltage”
Danger sign nameplate

Note:
When installing the safety fence,
keep enough distance from the
antenna feeder so as to prevent
touching antenna feeder.

Fig. 3.1.7 Arrangement of safety fence




FURUNO )
3.1 Installation of MF/HF Antenna No.1

3.1.2 Mounting of Antenna coupler

1. Indoor feed line

Connect between the lead-in insulator and antenna coupler by a copper pipe.
The pipe is fixed with using stand insulators. The ANT changeover is installed for
the protection from lightning, and also for prohibiting the transmission in harbor.

ANT changeover

, . > Install at where the

Copper pipe f . operator can operate.
Stand insulator

Antenna coupler

Fig. 3.1.8 Indoor feed line

The antenna changeover is installed for lightning protection.

f — Ground with wire “IV-8 sq”

or cupper strap.

Stand insulator - 3

ANT changeover

Fig. 3.1.9 Antenna changeover

3-5



FURUNO )
3.1 Installation of MF/HF Antenna No.1

2. Grounding of antenna coupler
Ground the antenna coupler by the copper strap (width: 50 mm) securely.

For grounding the antenna
coupler, use the copper
strap welded to a steel
plate, as bellow. The steel
plate must be welded to the
ship hull.

Shorten the length as
long as possible.

Fig. 3.1.10 Grounding antenna coupler

Use wing nuts to connect the copper strap to the antenna coupler.
Fold back the shield of the coaxial cable for clamping.

Fold back the shield and clamp
it with a shield bracket securely.

—

Screw for fixing the copper strap

Fig. 3.1.11 Connecting copper strap to antenna coupler
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3.2 Installation of MF/HF Antenna No.2

3.2 Installation of MF/HF Antenna No. 2
(Outdoor installation of Antenna coupler)

3.2.1 Mounting of antenna
1. MF/HF Whip antenna

Ground antenna coupler
by a copper strap with
welding plate.

Waterproof the cable gland
with pate or silicon sealant.

Do not use an

l- - insulator.

Elevation angle of
feeder line must be
more than 45 degrees.

Equip the safety fence and
put the “High Voltage”
danger sign nameplate.

= =

Coat screws and plate with -
silicon sealant or pate. - e, i
pragy = %

Since the welded parts of copper
strap may be broken by swinging of
wind, shorten the copper strap.

Fig. 3.2.1 Outdoor installation of antenna coupler and whip antenna




FURUNO
3.2 Installation of MF/HF Antenna No.2

2. Improper installation which causes breaking connection parts

Insulator (Do not use
an insulator.)

Broken

When the connecting part is broken, it causes
antenna coupler damages or a malfunctions of
the transceiver unit.

Fig. 3.2.2 Improper installation which cause breaking connection parts
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FURUNO
3.2 Installation of MF/HF Antenna No.2

3. How to prevent wire breakage the connection part.

Add antenna wire clip.
(NO. 22/DIA=6.2 MM)

Procedure

1. Put two antenna wire clips (NO. 22/DIA=6.2 MM) through the lead-in wire.

2. Wind a piece of antenna wire around the lead-in insulator one time.

3. Using wire clips, fix the antenna lead-in wire to the wire turned around the
insulator in step 2, leaving 500 mm for a loop.

4. Put a 100-mm-long piece of antenna wire through the lead-in insulator.

5. Put the antenna lead-in wire through the lead-in insulator, making a loop about
120 mm diameter.

6. Tighten the screw on the insulator which fixes the antenna lead-in wire.

7. Apply silicone sealant over the screw to prevent it from loosening.

8. Cut off excess antenna lead-in wire extending past the insulator.

/ 100 - 120mm A

Antenna lead-in wire

Step 6

Steps 4 and 5

A 100-mme-long piece of y
antenna wire

¥

>3

Antenna wire

Step 7 Apply silicone sealant.

Fig. 3.2.3 Fixing antenna wire to antenna coupler
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FURUNO
3.2 Installation of MF/HF Antenna No.2

4. Wiring in antenna coupler “AT-5000"
There are stainless and synthetic resin types of antenna coupler case.
Generally, stainless type of case is used for outdoor installation.

Make sure of the 2.5 mm space. | 4

l.li_ll

l !ih.
Wiring “high voltage lines” has touched
| neither other wiring nor parts.

Connect a drain line of a
signal cable to the

grounding terminal of the
coupler board with using
crimp on lug.

For receiving coaX|aI cable clamping bracket, the
4— connection is the same as a transmitting coaxial
i cable.

Cable cramp !

Check the
connection by
pulling each wire.

P EEERERRE]

Connection

Pin No. Sig.
1 BRN la+
2 RED la-
3 ORG TUNE OK
4 YEL GND
5 GRN TX
6 BLU GND
""""" 7 WHT TUNE
8 BLK DUMMY
9 | WHT(BIg) 18V+
10 | BLK(Big) 18V-

>

"""‘“‘-—'— 1. Remove the end of
each core by 5-6 mm.
Fold back the shield and

| clamp it with fixture
securely.

2. As shown in the figure, terminal
set the opener in a A\ openar
terminal. While pulling  aw 3
the opener downward,
insert the care, p—

3. Release the opener.

confirm it is inserted
properiy.
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FURUNO
3.2 Installation of MF/HF Antenna No.2

5. Wiring in the antenna coupler “ AT-1560"
There are stainless and synthetic resin types of antenna coupler case.
Generally, stainless type of case is used for outdoor installation.

_| Fix the conductor with
| screw securely.

Connect a drain wire of
a signal cable to coupler
board fixing screw with
using crimp on lug.

Fold back the shield and fix
it with fixture securely.

Connection S
; 1.Remove the end of "1 "

Pin No. S each core by 5-6 mm.
1 BRN la
2 RED TUNE OK 2. As shown in the figure, terminal
3 ORG TUROUGH set the openerin a \\. openar
4 YEL TUNE terminal. While pulling )
5 GRN DUMMY the opener downward,
6 | WHT(BIG) 15V+ insert the core, A
7 | BLK(BIG) oV

3. Release the opaner.
Tug an the core to
confirm it is inserted

properly.

Fig. 3.2.5 Wiring of AT-1560
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3.3 Installation of Radio Console

3.3 Installation of Radio Console
3.3.1 General Mounting of Radio console

Cover the console with a vinyl sheet to keep dust away and prevent damaging,
when not working.

i —_——
C =

Put a protective cardboard on the table.

Fig. 3.3.1 Protect from damagingies

GMDSS Operating COMSARI/Circ.25
Guidance for Ship. (Actions by upon reception of HF,
Master in Distress Situations VHF/MF DSC Distress Alert)

Put up a legal card near
the operation place of
radio console.

When the same kind of
terminal is equipped, a
connecting equipment name
must be specified.

Put labels of IMN, MMSI, CS, AAB, QRC and others.

Fig. 3.3.2 Indication of legal card and others
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3.3 Installation of Radio Console

1. High of radio console

When it is the "Fig. 3.3.3 Installation of radio console-1" which a front field of
view opens, the height of a console depend on shipping classifications. If it is a
DNV shipping classification, less than 1.2 m is demanded from the floor.
However, if a console is equipment like "Fig. 3.3.4 Installation of radio console-2",
it is not related to them.

Q
Less than 1.2 m

(] | = Sr—— ;

---------- ]
B i =
A - B T |
} =

AL

Radio console

Fig. 3.3.4 Installation of radio console-2
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3.3 Installation of Radio Console

3.3.2 Mounting of RC-1800F console (150/250W: FS-1570/2570)
1. Grounding and cabling

Place of connection

terminals, power
supply, and battery
charger.

Fix copper strap with fixing
round plate securely.
- Connect a console to ground
= - | with a copper strap.
The cable coming outlet locates | ; g - <
at the appropriate position so - a B Th
that no stress is on any cable. ' i .

Weld grounding plate to the ship hull.

Stuff the cable coming

outlet with pate. —)

Fig. 3.3.5 Cable coming outlet of console
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3.3 Installation of Radio Console

2. Wiring in the middle and lower parts of console

|

| Tm

[
i

Tighten coaxial connector securely.

LK

WR antenna terminal

Depending on the case, 440 VAC
/220 VAC step down transformer
is mounted.

Connection
terminal for battery

Input/output terminal of AC
power source

Tighten power supply cable.

S EXT BK/AF terminal

i

Insert a core of cable while
pressing the stopper down.

w ¥ I

Fig. 3.3.6 Wiring in the middle and lower parts of console
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3.3 Installation of Radio Console

3. Improper fabrication of M-type coaxial connector

No Good

Connector and shield Center conductor is
wire are not soldered too long, and not
together properly. soldered properly.

Fig. 3.3.7 Improper fabrication of M-type coaxial connector

4. Wiring of the upper left side in console (not required in the field)

T

§

| Pul up cables
(To upper side)

Fig. 3.3.8 Upper left side in console
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3.3 Installation of Radio Console

5. MF/HF transceiver unit in console: wiring of FS-1570T/2570T
For cabling of MF/HF transceiver unit, remove the upper board on the right-hand
side of a console.

Connections of antenna coupler,
NMEA data and BK line

1. Remove the end of
aach core by 5-6 mm.

2. As shown in the ligure, terminal
set the openerin a hY CPEner
terminal. While pulling &
the opener downward,
insert the core. core

3. Release the opener.
Tug an the core to
confirm it is inserted

properhy.

Fig. 3.3.9 Wiring of FS-2570/1570T
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3.3 Installation of Radio Console

6. Connection of Inmarsat C

h -0 3
onnect coaxial connector
of antenna cable with

using the adapter.

Fig. 3.3.10 Connection of Inmarsat C

Fabrication of N-P-8DFB connector

Duiler Shaath Cemaricns in mdimsors
[ termor Innor Shaath  Shiskd

Remove outer sheath and armor by the dimensions shown left.

— == ¥ gl Expose inner sheath and shield by the dimensions shown left.

Corear with hesal-shnnk lubing and heat

P i ~——| Cut off insulator and core by 10 mm.
™ L
e — Twist shield end.

Slip on clamp nut, gasket and clamp as shown in left.

Clamp  Gaskel | Clomp
Rt (redaEsh
Bt}

Aluminum Foil

Fold back shield over clamp and trim.

5 Cut aluminum foil at four places, 90 from one another.
Trim shiald hara

j:j[[[m_.__ Fold back aluminum tape foil onto shield and trim.

Iresulaloe

t
% Expose the insulator by 1 mm.

Expose the insulator by 5 mm.

Trem alaminum
tapa foil hare

— | Slip the pin onto the conductor. Solder them together through
the hole on the pin.

Insert the pin into the shell. Screw the clamp nut into the shell.

Tighten by turning the clamp nut. Do not tighten by turning the shell.
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3.3 Installation of Radio Console

7. Junction Box (IC315),

Distress Alert/Received Call unit (IC305) and Alarm unit (IC306)
The Distress Alert/Received Call unit and Alarm unit are connected through
junction box “IC-315” to console when installing without the inside of a console.
When installing them in the console, they are fixed in the factory.

Check the
connection by
pulling each wire.

It is located at the right
side of the console, where
is back of NBDP terminal.

-

Fig. 3.3.11 Wiring of Inmarsat C junction box

Connect a shield wire

of the cable to ground
| aterminal securely.

Fig. 3.3.12 Wiring in the Distress Alert/Received Call unit and Alarm unit
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3.3 Installation of Radio Console

8. Reassembling the units

Tighten the connector, ground terminal and screws, which has dismounted for
installation.

Left side of console
Inmarsat C terminal

Right side of console
NBDP terminal

Center of console
MF/HF radio controller

Fig. 3.3.13 Reassembling the terminal units
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3.3 Installation of Radio Console

3.3.3 Mounting of RC-1800F console (400W: FS-5000)
1. Installation of FS-5000 transceiver unit

|
k Ke Ty & | service space

' |'|l| - Right and left side: more than 100 mm
- Back side: more than150 mm

Cable entrance on the rear

| panel of transceiver unit

Transceiver unit

Fig. 3.3.14 Installation of FS-5000 transceiver unit

Fix the power
cable securely.

Cramp cables with
~ | cable cramp.

Fabricate coaxial
connector properly.

...
g

> > Y
Check the

connection by
pulling each wire.

wu

A

Connect a drain wire of a O | Dagy
signal cable to IF board Terminal opener lb
fixing screw with using Connect cable cramp to .
crimp on lug. grOl_md vv_lth copper strap i

having width of 50 cm.

Fig. 3.3.15 Installation of FS-5000 transceiver unit
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3.3 Installation of Radio Console

How to Use Terminal Opener at terminal oo
1. Remove the end of each core by 5-6 mm.
2. As shown in the figure, set the opener in a terminal.
While pulling the opener downward, insert the core. '
3. Release the opener. Check the connection by pulling A}/-
each wire. !

terminal
opener

2. Improper fabrication of M-type coaxial connector

Connector and shield Center conductor is
wire are not soldered too long, and not
together properly. soldered properly.

Fig. 3.3.16 Fabrication of M-type coaxial connector
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3.3 Installation of Radio Console

3. Installation of FS-5000 Controller unit

When installing control unit on the table, there is an optional Trunnion mount and
fixing base fixing base.

Type: OP05-37 (005-931-760)

Connect ground wire (IV-1.25 sq or
larger) to ground terminal with using
crimp on lug.

| Check the
connection by
pulling each wire.

Do not bent and pull flat |
cable with a strong hand.

——

Connect the drain wire of signal cable between transceiver and controller unit to
the chassis of controller with screw which fixing the PC board.

Connect the drain wire of the cable between the controller and DSC terminal, or
NBDP terminal to the S-GND of TB terminal.

Fig. 3.3.17 Installation of controller

BBmm

How to Use Terminal Opener at terminal
1. Remove the end of each core by 5-6 mm.

2. As shown in the figure, set the opener in a terminal. ' \\ :f;:::::?l
While pulling the opener downward, insert the core. A

3. Release the opener. Check the connection by pulling
each wire.
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3.4 Installation of RX antenna

3.4 Installation of RX antenna

3.4.1 Mounting of Antenna junction box

*  All connection must be tighten.
*  Apply silicone sealant to bolts, nuts, grounding points and terminals.

Weld ¢ 6-8 groundmg 2
bolt. Apply silicone sealant

to grounding points and
terminals.

oy B :
When fasten the coaxial | - \:Q"* \\
cable with stainless band, - \ Al

do not damage the cable.

]
o of the gland for waterproofing.
[/ »> 7 :l‘lﬁ ik

AL,
&

Grounding wire: 8 sq or larger : \; e
W ' i

Loop excess coaxial cable having
diameter over 20 cm to prevent
damages of the center conductor.

Fig. 3.4.1 Mounting of Antenna junction box

3-24

Tighten the cable gland and put the
i pate or silicon sealant into the entrance




3.4 Installation of RX antenna

3.4.2 Installation of Antenna with Pre-amplifier
* Fix the coupler onto the antenna pole by using hose clamps and a bracket.
* Waterproof the junction part of coaxial cable with self bounding tape and vinyl
tape properly.
* When loops coaxial cable, keep diameter over 20 cm in order to prevent
damages of the center conductor.

Apply silicone sealant around the base of the
whip antenna.

1
Fix antenna to antenna mast
with hose clamp and mounting
bracket securely.

,-" '

Apply silicone sealant ; <
to grounding points _— \r_

|
|
L
and terminals. -

; When fasten the coaxial
cable with stainless band,
do not damage the cable.

N |
b
<
h

Ml &

Do not connect attaching the ground wire of the Pre-amplifier unit to ground of ship hull
directly. Connect between ground terminal on the Pre-amplifier unit and ground of ship
hull with additional ground wire (“IV-1.25 sq or larger” with using crimp on lug).

Connect ground cable (IV-1.25 sq or larger)
to ground terminal with using crimp on lug.

Fig. 3.4.2 Installation antenna with Pre-amplifier-1

3-25



3.4 Installation of RX antenna

Loop excess coaxial cable having
diameter over 20 cm to prevent
damages the center conductor.

Waterproofing the connectors

How to wrap
Pull the self-bonding tape to be
about two times in length and wind
it up, overlapping by 1/2 the width
of the tape. And then wrap vinyl
tape on it as well. Tighten both
ends with cable ties.

Fig. 3.4.3 Installation antenna with Pre-amplifier-2
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3.5 Installation of Reserve Source (Battery)

3.5 Installation of Reserve source (Battery)

3.5.1 Lead-acid battery

Battery cables must have sufficient dimensions to prevent voltage reduction.
Connections must be tighten in order to reduce voltage drop caused by the
contact resistance. Apply grease to battery terminals to prevent corrosion.

LL]

Fix the battery by wedges.

Fig. 3.5.1 Installation of Lead-acid battery

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

Connect cables tightly and bind
cables for a better appearance.

Copper plate boarded inside the box

Fig. 3.5.2 Installation of Lead-acid battery
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3.5 Installation of Reserve Source (Battery)

Maintenance parts of Lead-acid Battery

Distilled water

5 WK

Measure cup

: |

i i

_L l y Voltage meter |}
3 i ] I|
s |

TOMO l\\

Gravity meter

Fig. 3.5.3 Maintenance parts of Lead-acid Battery
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3.5 Installation of Reserve Source (Battery)

3.5.2 Maintenance Free battery

Select cable size considering -
of voltage drop of the cable.

Fix the battery by wedges.

Fig. 3.5.4 Installation of maintenance free battery

When using a maintenance free battery, put labels of “AUTO/OFF” and
“CAUTION?", as bellow.

Lead-acid battery Maintenance free battery

|
|
|
BATTERY | BATTERY
|
i
i

CHARGER CHARGER
— O
I . = . = OFF
s 118 L
: = - w)
v | !

LARILIAL : AT

]

! No use AUTO

Charger control SW

CAUTION

1. KEEP BATT CHARGER SW PLACED
AT "AUTO".
2. IN CASE THE VOLTAGE IS NOT

BATTERY
CHARGER

LOW VOLT

KEPT BETWEEN 26.5V AND 27.0V.
TURN BATT CHARGER SW TO OFF
AND CONTACT ENGINEER FOR
RE-ADJUSTMENT.

AUTO/OFF CAUTION

Fig. 3.5.5 Labels of “AUTO/OFF” and “CAUTION”
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FURUNO
Chapter 4. VHF Radio

4.1 Installation of VHF Antenna

* Fix the antenna with antenna fixing bracket securely.

* Waterproof the junction part of coaxial cable with self-bonding tape and vinyl tape
properly.

* Loop excess coaxial cable having diameter over 20 cm to prevent damaging the
center conductor.

When the antenna is installed as shown in figure 4.1.1 (a), the reflection power
increases. Therefore, install the antenna as shown in figure 4.1.1 (b).

The fixed antenna ; — i

: - i — + Less than 5 cm
element is too lower | — — . _—

Figure 4.1.1(a) Improper installation

Less than 5 cm |

v

Mount the antenna
element, keep up only a
litte from antenna holder.

.............
SEsErssssnans

Fig. 4.1.1(b) Proper installation

4-1



4.1 Installation of VHF Antenna

Waterproofing with tape.

For the bottom of antenna
element, too mach taping prevent
from fixing antenna element.

Waterproofing the connector.

How to wrap
Pull the self-bonding tape to be
about two times in length and
wind it up, overlapping by 1/2 the
width of the tape. And then wrap
vinyl tape on it as well. Tighten
both ends with cable ties.

— I

Fig. 4.1.2 waterproofing with tape

Fasten nuts equally and securely, use
double-nuts.

When loop the coaxial cable, keep
diameter over 20 cm to prevent
damages the center conductor.

When fasten the coaxial cable with stainless band,
do not damage the cable. Do not bind at the part of
connection.

Fig. 4.1.3 Fixing Antenna
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4.2 Installation of VHF Console

4.2 Installation of VHF Console

The Emergency lamp powered by the reserve source is required to illuminate the
control panel.

No.2 VHF without DSC Printer

No.1 VHF with DSC Printer

- .
_ Emergency light

| DSC Printer

Fig. 4.2.1 VHF console

Check the
connection by
pulling each wire.

Connect ground wire
(IV-1.25 sq or larger)
and cable shield to

ground terminal with
using a crimp on lug.

Connect each wire
and bind the cables

with cable ties properly
and securely.

Lk

Fig. 4.2.2 Wiring in the VHF console
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4.2 Installation of VHF Console

Wiring to terminal

1. Remove sheath 5 to 6 mm. I f;f" Comr
. . & -8mm
2. Set a terminal opener, insert the center conductor oo —
in terminal with pushing up . T
3. After inserting, check the connection by pulling each wire.

Connect ground wire (IV-1.25 sq or
larger) to ground terminal with

Connect the antenna coaxial using crimp on lug.

connector securely.

Fig. 4.2.3 Connection of VHF Console

Improper fabrication of M-type connector

No Good

Connector and shield wire Center conductor is too
are not soldered together long, and not soldered
properly. properly.

Fig. 4.2.4 Improper making of M-type coaxial connector
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4.3 Installation of Remote Station

4.3 Installation of Remote Station

Maximum 4 remote stations are connected to the junction box.

Total 4 sets
RB-8800/HS-8800 or (and) RB-8810/HS-8800

,F_

W-MIC W-MIC

B-B-5 §

RB-8800/HS-8 RB-8810/HS-8

Incorporated in the VHF console

Fig. 4.3.1 Connection of remote station

Check the connection
by pulling each wire.

||||||||

Connect a drain wire and shield
wire to ground terminal with
using crimp on lug.

Fig. 4.3.2 Installation for Remote Station: RB-8800/HS-8800




4.3 Installation of Remote Station

Check the connection

by pulling each wire.
o =
Clamp cable

Break the cover to make a
cable entry if necessary.

shield wire to ground
terminal with using crimp

Fig. 4.3.3 Remote station: RB-8810/HS-8800

Set jumpers in the last remote station, the end of line, as shown bellow.

)
r_@\.‘ Fom
e W |
ETT T S |
e L4 o =
: 2.
R o %3
h I
| T
L | r:;ﬁ hlﬂ?______\_\‘ End of RB-880 unit;
WS ) el Set jumper J3 to ON: connect #2 and #3.
= 2 71 @

R N 1
LINC 12545 |
TFRHINAMGE | [TERMINAT:OR
Nl LB = |
H = - '
oM

T "]il End of RB-8800 unit;

+= | Setjumpers J2 and J3 to ON: connect
#2 and #3.

Fig. 4.3.4 Connection of Remote Station :RB-8810/HS-8800
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4.4 Installation of VHF Wing Handset

4.4 Installation of VHF Wing Handset

Microphone receptacle

Microphone hanger (option)

Fig. 4.4.1 Installation of wing handset Case 1

The handset is installed in a watertight box to prevent it from corroding.

Microphone receptacle

Watertight box

Fig. 4.4.2 Installation of wing handset Case 2
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4.4 Installation of VHF Wing Handset

When the receptacle is installed
without the box, tighten the
cable gland and put the pate or
silicon sealant to the gland for
waterproofing.

Connect wires with using
crimp on lug, and fasten
each wire securely.

Fig. 4.4.3 Wiring in the handset receptacle




FURUNO
Chapter 5. INMARSAT

5.1 General installation of Inmarsat Antenna

Select the location where it will have a good view of the sky in all directions and
also select a location of low vibration.

- : _ Inmarsat C antenna

Inmarsat B or F antenna - ﬁ !I’.

el

Put steps to antenna mast for
safety and the improvement in
workability.

Fig. 5.1.2 Antenna installation-2
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5.2 Installation of INMARSAT B

5.2 Installation of INMARSAT B

5.2.1 Antenna unit

* Select the location where it will have a good view of the sky in all directions.
* Select a location of low vibration

* Never put rubber mat between the mounting base and the antenna base.

* Do not cover the drain hole.

’ Coat here with 13 mm Nut
silicone sealant.

FIXING OF RADOME
Do not cover the drain hole.

Tighten the cable gland
and put the pate or silicon
sealant to the gland for
waterproofing.

Apply silicone sealant to the

bolt/nut and ground terminal.

When looping the coaxial cable, keep
diameter over 30 cm to prevent
damages of the center conductor.

Fig. 5.2.1 Mounting of antenna unit
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5.2 Installation of INMARSAT B

5.2.2 Radio frequency Radiation hazard label

Install the safety fence keeping distance (6 m) from antenna to separate the
antenna from humankind. And, put label keeping distance (6 m) from antenna,
so that one can notice RF radiation hazard.

f.'-r";lllr -ﬁ:mi_-':'\—.\_“‘l
Don't enter within 6 m -
4.)1‘-/' from antenna. |
L ST T F e
f S %\5
| - e h S PLY R
¥ ] =
& A A
i L |
k 6m 6m

Fig. 5.2.2 Safety Zone

Radio frequency radiation hazard label
on the mast

A caution label is stuck on the
going-up position of the
INMARSAT B antenna mast.

The label on the Radome tells
safety distance.

"The cautions label to the radio electric wave of a high
radiation level" is stuck on a legible position. When an
antenna is approached, there is a bad influence to the
human body by the radio electric wave.

Fig. 5.2.3 Caution label




5.2 Installation of INMARSAT B

5.2.3 Connecting Coaxial cable in Radome (FELCOM 82)

Check the connection between
coaxial cable and the antenna
drive mechanical part so as not |4
to get a touch when turning the
antenna drive mechanical part.

Adjust mark putted
on the cable at cable
entrance.

1

Never loop.

Fig. 5.2.4 Connecting cable in the Radome

5.2.4 Installation of Transceiver unit and Junction box

Leave enough slack of cable for servicing. Junction box

Leave enough slack
for servicing.

Connect ground cable (IV-1.25 sq or larger) |
to ground terminal with using crimp on lug.

‘F_ Make sure of connecting.

Communication Unit -

Fig. 5.2.5 Communication Unit
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5.2 Installation of INMARSAT B

5.2.5 Mounting of FELCOM 82 Handset
and TEL Distress Button unit

Never strain the mounting plate to prevent the
malfunction of distress switch.

Break the cover to make a
@ cable entry, if necessary.

Insulate the shield wire
by taping

Check a feeling of click
by pressing bottom, after
fixing a plate and before
connecting a wire.

Ay

Fig. 5.2.6 Mounting of Handset and TEL DIS Button unit




5.3 Installation of INMARSAT C

5.3 Installation of INMARSAT C

5.3.1 Mounting of Antenna unit
* Installation site: Select the location where it will have a good
all directions. Select a location of low vibration

view of the sky in

* Weld the antenna mounting pipe directly to the antenna pole. Mounting it with

clamps is not recommended.

* Apply silicone sealant to the bolt, nut, grounding point and terminal.
* The diameter of the service (drip) loop must be 30 cm or more.

* Do not cut or shorten the coaxial cable supplied.

. Fixing antenna

WN P -

shrink tube (SCM2, supplied).

N

(upper).

o O1

. Apply silicone sealant (local supply) to the threads of the pipe.
. Unscrew three screws to remove the antenna base from the antenna unit.
. Pass the cable assy TPA5FB0.3NJ5FBA-5DFB (supplied, 300 mm) into the

. Attach the above cable assy to the connector at the bottom of the antenna unit

. Shift up the shrink tube until it touches the bottom of the antenna unit (upper).
. Heat the shrink tube, and then apply silicone sealant to the upper edge of the

tube, also wind self-bonding tape around the lower edge of the shrink tube and

then wrap vinyl tape over self-bonding tape.

Note: Between the bottom of the antenna unit (upper) and the end of the

taping should be less than 50 mm.

7. Insert the cable protector (supplied) in to the slot at the bottom of the antenna

base.

8. Pass the antenna cable through the pipe and antenna base in order. When laying
the cable along side the pipe, put the cable aside to pass through the projection in

the antenna base.

LU

yim

Silicone/

sealant

Shrink
tube 7‘ ........................

Antenna unit -
(upper)

(Inner) Shrink tube

less than

(Outer) Vinyl tape

Antenna base

Do not forget waterproofing
of the connector.

Apply silicone sealant.

Antenna base, bottomn view

Do not forget to apply
silicone sealant.

Insert the cable

into this slot.

Select [A] or [B].—= [A] [B] Cable protector

protector (wide side)

Fig. 5.3.1 Before installing the antenna
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5.3 Installation of INMARSAT C

Apply silicone sealant to the
antenna base fixing screws.

Waterproof the connectors.
How to wrap;
Pull the self bonding tape to be about two
times in length and wind it up, overlapping by
1/2 the width of the tape. And then, wrap vinyl
tape on it as well. Tighten both ends with

'_" [ el

nﬂlﬂﬂnmrtr.snmﬂﬁfi

B

7.

When looping the coaxial
cable, keep diameter over 20 y
cm to prevent damages of the / "I
center conductor.

i ' i When fastening the coaxial cable
." !; A _ with stainless band, do not damage
the cable.

Fig. 5.3.2 Mounting of Antenna




5.3 Installation of INMARSAT C

2. Sample of Antenna Installation -
In case that the cable is passed through pipe: /

o _—Grovmd termoal
Apply silicone sealant to =
the antenna base fixing e .jl \ Apply silzcne sealant
SCrews. e AN e - SEPRC,
Nape)
e Cable i
L I' (weatherpracfed)
Ny
Mounting

Ground (RW4747)
(Alongside of the pipe)

Wrap the cable or apply silicon
sealant in order to protect from
scratching by the edge of pipe.

Fig. 5.3.3 Example of the installation through the pipe

In case that the cable is fixed along the mast;

M- Ground tarminad
& {4
—3 |
Taping == '-!1" Apply siicons seatant

[Selt-bording -| — l
Ground wire (RW4747) e -
(Alongside of the pipe) P . | ™\ Snip's-ground point
P.‘m - = _I | -— Masi
Sea the figure in balow. - - :[:';:I

! aa—  Cabla e
[Waabh rproafocd )

Fig. 5.3.4 Example of the alongside of the pipe
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5.3 Installation of INMARSAT C

5.3.2 Mounting of Terminal unit
1. Connection in the radio console

Tighten the removed screws
when installing securely.

Connect to the antenna coaxial
connector with the coaxial
connector adapter (TNCP-NJ).

Fig. 5.3.5 Connecting connectoers

Fabrication of N-P-8DFB connector

Duilar Shaath Cemaricns in mdlimsions
[ fermor Innor Shaath  Shiokd

Remove outer sheath and armor by the dimensions shown left.
— 50 T Expose inner sheath and shield by the dimensions shown left.

Con'ar with heal-shnnk lubing and heat

j:_:,il:ﬂif_ Cut off insulator and core by 10 mm.
= |
i — Twist shield end.

Slip on clamp nut, gasket and clamp as shown in left.

Clamp  Gasket  Clomp
Rl (redaEsh
Bt}

Aumanum Foll

Fold back shield over clamp and trim.

’ Cut aluminum foil at four places, 90 from one another.

Trim shieid hera

m————— Fold back aluminum tape foil onto shield and trim.

Iresuilalor

t
% Expose the insulator by 1 mm.

Expose the insulator by 5 mm.

Trem alaminiuem
tape foil heare

- Slip the pin onto the conductor. Solder them together through
tis | the hole on the pin.

Insert the pin into the shell. Screw the clamp nut into the shell.

Tighten by turning the clamp nut. Do not tighten by turning the shell.
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5.3 Installation of INMARSAT C

2. Junction Box (IC315), Distress alert/Received call unit (IC305)
and Alarm unit(IC306)

=

Clamp cable shield.

'.‘._.;

./ T
i
ll.

Check the connection
by pulling each wire.

— .
=

= =

Locate at the right side
of the console, where is
back of NBDP.

Fig. 5.3.6 Wiring of junction box

Ex; 1C-305/306 installation at
the conning position

Do not drop and
lose the buzzer cap.

Tighten screw of
terminal securely.

Connect shield wire of cable to ground terminal securely.

Fig. 5.3.7 Distress Alert/Received Call Unit and Alarm Unit

5-10



5.3 Installation of INMARSAT C

5.3.3 Installation of SSAS unit
1. Antenna
When installing FELCOM 16 as SSAS equipment,
Because FELCOM 16 is not GMDSS corresponding equipment, the antenna

location is not required to GMDSS requirement. However, select the place in good
view of sky such as compass deck.

Notice of antenna installation

1. When installing the both antenna of FELCOM 15 and 16 at the closed place.
Keep distance at least 1.5 m between them having level difference more than 40
cm (15 degrees down from anther antenna).

2. Keep distance more than 5 m between the antennas of FELCOM 15/16 and the
terminal unit “|C-215".

3. Keep distance more than 3 m between the antennas of FELCOM 15/16 and the
communication unit “IC-216" of FELCOM 16.

3m

FELCOM 16

FELCOM 15

Keep distance more than 3 m between the antennas of FELCOM-15/16
and the communication unit “IC-216" of FELCOM-16.

Fig. 5.3.8 Relationship among antennas and terminal/communication units
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5.3 Installation of INMARSAT C

2. Mounting of FELCOM 16 Communication unit
The communication unit and junction box of FELCOM 16 are installed in the place
where is not conspicuous, such as storage space.

Junction box

Fig. 5.3.9 Installation of communication unit and junction box

Clamp the shield of cable by the
cable fixture.

Check connection by
pulling each wire.

Fig. 5.3.10 Wiring in junction box

Tighten the connector and Ground the ground terminal with using
wing screw of ground terminal 30 cm width of copper plate.
securely.

Fig. 5.3.11 Wiring of communication unit
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5.3 Installation of INMARSAT C

3. Mounting of IC-307

The Security alert signal is generated from the bridge. In addition, it must be able to
activate from one or more place except bridge.

Install the “IC-307” at the place where operator can easily press the switch, and at
the place where it is not pressed carelessly.

Alert unit is installed at the place where it is not found by pirates easily, such as
under the table near the radio console or under the table in the captain room.

Installation in the bridge
e.g.) Install IC-307 under the table near the radio console

S
In the bridge .

-y

FELCOM 16

FELCOM 15

Total 200 m Maximum 3 alert units can be connected.

e.g.) in the captain room

Connect IC-307 in series.

Another place of installation;
Under the table in the captain room

Fig. 5.3.12 Mounting of SSAS Alert Unit
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5.3 Installation of INMARSAT C

L ___| Put cover supplied.

. T o roeee—
Connect the shield line of the cable after taping.

Only the end of unit,
change jumper plug
from JP2 to JP1

™) e 4

l . ——4 Tighten screw securely.

Fig. 5.3.13 Installation of SSAS Alert Unit
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5.4 Installation of INMARSAT F

5.4 Installation of INMARSAT F

5.4.1 Mounting of Antenna unit

* Select the location where it will have a good view of the sky in all directions.
* Select a location of low vibration

* Never put rubber mat between the mounting base and the antenna base.

* Do not cover the drain hole.

* For the antenna side, the connector is fixed to the coaxial cable.

Coat earth terminal by
silicon sealant

Tighten the cable gland and put
the pate or silicon sealant to the
gland for waterproofing.

Do not cover the drain holes.

5

When looping the coaxial
cable, keep diameter over
30 cm to prevent damages
of the center conductor.

mffE
MOUNTING BASE

YAV Y — I Flg
e rES

APPLY SILICONE

SEACANT ELAT WASHER
12ES

SPRING WASHER

Ty H(3E)
MIB NUT
M1E  BOLT ty r%m)
MIB NUT
EL Y. =
DETAILS OF FIXING BOLT

Fig. 5.4.1 Mounting of antenna unit

Bad example;

The Coaxial cable cannot be fixed
in the Radome because of the not
enough cable length.

Tighten coaxial
connector securely.

Fix the coaxial cable with a cable tie in the
Radome (Fixing approximately 1 m).

"

Fig. 5.4.2 Connecting cable in radome
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5.4 Installation of INMARSAT F

5.4.2 Radio frequency Radiation hazard label

Install the safety fence keeping distance (4 m) from antenna to separate the
antenna from humankind. And, put label keeping distance (4 m) from antenna,
so that one can notice RF radiation hazard.

fill i
Don't approach less than 4 m
of radiation in microwave.

Fig. 5.4.3 Safety Zone

A cautions label is stuck on
the going-up position of the
INMARSAT B antenna mast.

"The cautions label to the radio
electric wave of a high radiation
level" is stuck on a legible position.
When an antenna is approached,
there is a bad influence to the
human body by the radio electric
wave.

The label on the Radome tells
safety distance

Fig. 5.4.4 Caution label
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5.4 Installation of INMARSAT F

5.4.3 Mounting of BDE

Installation of Communication unit

Communication unit

L=

i

Distress Alert unit

ISDN Handset

Inmarsat G3 FAX

| PC for data communication

,1" —

Ex; Communication unit installed
in the storage space

Communication unit

Fig. 5.4.5 Installation of BDE
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5.4 Installation of INMARSAT F

5.4.4 Wiring of Communication unit

\ e W
Check the connection
by pulling each wire. i " VT

o, L L

w7

D B — —
S 5 Ground by using 30 mm
- ? width of copper strap.

.I-., X N
Fix the cables to cable clamp
with using cable ties.

oo L
g

.

LR FE

with using crimp on lug.
|l Taping the excess shield wire.

—

o — EX = 2
L)

'l_
G

Fig. 5.4.6 Wiring of Communication unit
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5.4 Installation of INMARSAT F

Tighten coaxial connector
securely.

S L W —

a E]

pover oo RS

AR BN
-] L
LR

Attach the unplug protection
clamp for power supply plug.

Fig. 5.4.7 Rear panel of Communication unit

Fabrication of N-P-8DFB

Ouilint Shasath Dirmatsreticns in millimalors

[ Ammor innaf Shoath  Shiald - -
jim Remove outer sheath and armor by the dimensions shown left.
| Expose inner sheath and shield by the dimensions shown left.

1 50 | 30

Copvar with haad-shrink fubing and haat

M Remove insulator and core by 10 mm.
1

| .

I — Twist shield end.

Ij}mﬁw Slip on clamp nut, gasket and clamp as shown left.

T . e Fold back shield over clamp and trim.

becravni)

Alurnirum Foll

—

Cut aluminum foil at four places, 90 from one another.

Trim Is-llmld i

m— Fold back aluminum tape foil onto shield and trim.
)
I::W Expose the insulator by 1 mm.

Expose the insulator by 5 mm.

Trim alurminum
g Toel har

; — | Slip the pin onto the conductor. Solder them together through the
W _ | hole on the pin.
Pin
Eﬂmp ) l E&@ Insert the pin into the shell. Screw the clamp nut into the shell.
—L mf ] Tighten by turning the clamp nut. Do not tighten by turning the shell.
F Ehrough
hia g
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5.4 Installation of INMARSAT F

5.4.5 Wiring of Distress Alert unit

Communication unit
81,2 ISDN port
1. RX+ <-> RX+
2. TX+ <-> TX+
3. TX- <-> TX-
<-> RX-

Fix the shield
wire of cable.

Miss-connection of ISDN line may
be damaged the modem unit.

TB 2 isthe same as TB 1

Fig. 5.4.8 Distress Alert unit

When connecting another Distress Alert unit or ISDN Wall Socket, make cable
entrance of “8 mm hole” with a drill.

1. Remove the PC board from the distress alert unit before making a hole.
2. Make hole at the position “a”, “b” or “c” in accordance with the cable run.
3. Smooth the inner and outer edge of hole.

Fig. 5.4.9 Modified Distress Alert unit
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5.4 Installation of INMARSAT F

5.4.6 Connection of ISDN devices

ISDN devices are connected to the ISDN outlet on the Communication unit either
terminal blocks or RJ45 jacks.

The ISDN bus can be connected to one of the ISDN outlets. Maximum extension
length is 100 m, min. 0.22 mm. In this case, the cable length connected to other
outlets must be less than 10 m.

Up to 8 ISDN devices can be
operated with FELCOM 70.

15DN ET

-

Local eqguapment

ESDN wvall sockel

#

Set switches S1- #1
and #2 to ON in the
last ISDN wall socket.

FEOM tebaphone, TA, tebafax grd orpo

Fig. 5.4.10 Connection of ISDN equipments

I-‘l

ISDN Port

[ l
l!

o I .

Set S1-#1 and #2 to on for the end socket.

Miss-connection of ISDN line may
be damaged the modem unit.

ISDN Communication unit
socket ISDN port
al. TX+ <-> TX+
; ’ bl. TX- <-> TX-
g a2. RX+ <-> RX+
The end socket b2. RX- <-> RX-

Standard settings of S1: #1 OFF, #2 OFF

Fig. 5.4.11 Wiring in ISDN Wall Socket
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5.4 Installation of INMARSAT F

5.4.7 Connection of Analogue Telephone/G3 FAX (option)

II Terminal Adapter
1l (QDGY911912)

RJ11, | RU45 |

ISDN Port 7 =L

Analogue wall socket
(OP16-10)

L1, L2: Non-polarity

L[ 1A Power (230 VAC ->12 vDC) !':Li', !:Li',

Use hook and loop
fasteners for fixing FAX.

M,
A

Connect to [LINE]

Analogue Telephone Incoming indicator
(KK-893-3977)

|2

:
.|
L]

Use a wall fitting when mounting the
analog telephone on the wall.

Fig. 5.4.12 Connection of Analogue devices
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FURUNO
Chapter 6. NAVTEX/FAX

6.1 Installation of NAVTEX

6.1.1 Mounting of NAVTEX antenna

* Fix antenna to antenna mast with hose clamp and mounting bracket securely.

* Waterproof the junction part of coaxial cable with self-bounding tape and vinyl
tape properly.

* Loop excess coaxial cable having diameter over 20 cm to prevent damaging
the center conductor.

=L

Fix antenna to antenna mast
with  hose clamp and
mounting bracket securely.

Wrap the cable with tape in
order to protect the cable

from scratching by the edge
of pipe.

el — ——

Loop excess coaxial cable having diameter over
® 20 cm to prevent damaging the center conductor.

Waterproofing the connector.
How to wrap

Pull the self-bounding tape to be about two times
in length and wind it up, overlapping by 1/2 the
width of the tape. And then, wrap vinyl tape on it
as well. Tighten both ends with cable ties.

When fastening the coaxial cable with stainless
band, do not damage the cable.

Fig. 6.1.1 Mounting of NAVTEX antenna
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6.1 Installation of NAVTEX

6.1.2 NAVTEX Display unit
Install the NAVTEX display unit in the wheelhouse.

NX-700A: Built-in printer type

Front view Rear view
NX-700B: No printer type

Front view Rear view

Fig. 6.1.2 NAVTEX display unit

Fasten screws securely.

Connect ground wire (IV-1.25 sq or larger) to
ground terminal with using crimp on lug.

- e

Fig. 6.1.3 Connection
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FURUNMNMO
6.1 Installation of NAVTEX

Terminal cpanear

6.1.3 NAVTEX Receiver unit

JE15 Housing
| ®Press dowmward

e

R s

Fasten screws securely. YEL ////ij"'
s @insart core

1

| Check the connection by
“. %] pulling each wire.

Connect shield wire of signal
cable to F.GND of TB terminal.

i .
I - Connect M-type coaxial
connector properly.

Connect ground wire (IV-1.25 sq or
larger) to ground terminal with

using crimp on lug.

Fig. 6.1.4 Connection of the Receiver unit

Improper fabrication

No Good

Center conductor is too long,
and not soldered properly.

Connector and shield wire are
not soldered together properly.

Fig. 6.1.5 Improper fabrication
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6.2 Installation of FAX Receiver

6.2 Installation of FAX Receiver

6.2.1 Mounting of Antenna

* Fix antenna to antenna mast with hose clamp and mounting bracket securely.

* Waterproof the junction part of coaxial cable with self-bounding tape and vinyl
tape properly.

* Loop excess coaxial cable having diameter over 20 cm to prevent damaging the

center conductor.
* Ground the antenna having whip antenna (FAX-5) properly to improve the S/N

ratio.

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

Fix antenna to antenna mast with hose
clamp and mounting bracket securely.

Apply silicone sealant
to ground terminals.

When fasten the coaxial cable with
stainless band, do not damage the cable.

Connect ground wire (IV-1.25 sq or larger) to
ground terminal with using crimp on lug.

Fig. 6.2.1 Mounting of FAX antenna-1
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6.2 Installation of FAX Receiver

Loop excess coaxial cable having diameter
over 20 cm to prevent damages of the center
conductor.

Waterproofing the connector.

How to wrap
Pull the self-bounding tape to be about two

times in length and wind it up, overlapping by
1/2 the width of the tape. And then, wrap vinyl
tape on it as well. Tighten both ends with
cable ties.

Fig. 6.2.2 Mounting of FAX antenna-2
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6.2 Installation of FAX Receiver

6.2.2 Installation of FAX Receiver

Fig. 6.2.3 Mounting of FAX receiver

1. Remove the and of
each core by 5-6 mm.

2. As shown in the figure.,
sel the opener in a
terminal. While pulling
the opener downward,
insert the cora,

Tug an the core to
confirm it is inserted

properhy.

.- B

R

lerminal
opaner

Check the connection
by pulling each wire.

Make connection without fault,
and bind wires with cable ties.

Connect ground wire (IV-1.25 sq
or bigger) to ground terminal with
using crimp on lug.

Fig. 6.2.4 Grounding and wiring of FAX-215 receiver
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6.2 Installation of FAX Receiver

Connect ground wire (IV-1.25 sq
or larger) to ground terminal with
using crimp on lug.

Connect the M-type
coaxial connector
properly.

Remove sheath 5 to 6 mm,
and then insert them into
connection holes.

Fig. 6.2.5 Connection of FAX-410

Improper fabrication

Good No Good

Connector and shield wire are not Center conductor is too long, and
soldered together properly. not soldered properly.

Fig. 6.2.6 Improper fabrication
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Chaeter 7. GPS

7.1 Mounting of GPS antenna

* Fix antenna to antenna mast with hose clamp and mounting bracket securely.

* Waterproof the junction part of coaxial cable with self-bonding tape and vinyl tape
properly.

* Loop excess coaxial cable having diameter over 20 cm to prevent damaging the
center conductor.

* Ground the antenna unit with a whip antenna (GPA-018/018S) properly to
improve the S/N ratio.

Apply silicon sealant or taping
with self-bonding tape and vinyl |:'>
tape to the junction point. O

Apply silicon sealant to
the ground terminal.

Fix grounding wire. |::>

Wrap the cable with tape to
protect the cable from
scratching by the edge of pipe.

Fix antenna to antenna mast with

hose clamp and mounting bracket
securely.

Grounding must be made securely.
Use the ground wire “IV-1.25 sq”.

Apply silicon sealant to
the ground terminal.

GPA-018/018S

Fig. 7.1.1 Mounting of GPS antenna-1
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7.1 Mounting of GPS antenna

| Loop excess coaxial cable having
| diameter over 20 cm to prevent
damages the center conductor.

Waterproofing the connectors.

How to wrap
Pull the self-bonding tape to be about two times in
length and wind it up, overlapping by 1/2 the width
of the tape. And then, wrap vinyl tape on it as well.
Tighten both ends with cable ties.

When fastening the coaxial cable with
stainless band, do not damage the cable.

Fig. 7.1.2 Mounting of GPS Antenna-2
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7.1 Mounting of GPS antenna

Fabrication of N-P-8DFB

Outer Sheath
Armor  Inner Sheath Shield
,’} '( Remove outer sheath and armor by the dimensions
shown left.
50 | 30 Expose inner sheath and shield by the dimensions
' shown left.

Cover with heat-shrink tubing and heat.
Cut off insulator and core by 10mm.

Twist shield end.

Clip on clamp nut, gasket and clamp as shown left.

Clamp Gasket Clamp
Nut (reddish

brown)
Aluminum Foil

__;um:@b

1}

Trim shield here.

;[mﬂm— Cut aluminum foil at four places, 907 from one

another.

Fold back shield over clamp and trim.

Insulator

Fold back aluminum foil onto shield and trim.

Trim aluminum
tape foil here,

Expose the insulator by 1mm.

Expose the core by 5mm.

Pin Slip the pin onto the conductor. Solder them together
Shell through the hole on the pin.
Cl Insert the pin into the shell. Screw the clamp nut into
| the shell.
< (Tighten by turning the clamp nut. Do not tighten by
Solder through turning the shell.)

the hole.
Never turn the shell.
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7.2 Mounting of GPS Display unit

7.2 Mounting of GPS Display unit

F

No.1 GPS

S| switch position.

Signal Exchanger

Fig. 7.2.1 Mounting of GPS display unit

Connectors: ANT, DATA, POWER
and others must be fixed securely.

Connect ground wire (IV-1.25 sq or
larger) to ground terminal with using
crimp on lug.

Fig. 7.2.2 Connections of GPS

7-4



7.3 Mounting of GPS Multi-Distributor

7.3 Mounting of GPS Multi-Distributor

MD-550

| Shield wire must be
connected to F.GND of the
terminal with crimp on lug.
Other parts of shield wire
except crimping part must
be insulated with heat

ek (he eemRaEETen shrink tubing or vinyl tape.

by pulling each wire.

Securely connect each
wire and bind the
cables with cable ties

properly.

Connect ground wire (IV-1.25 sq or
larger) to ground terminal with using
crimp on lug.

IF-2300

Shield wire must be connected to
F.GND of the terminal with crimp on
lug. Other parts of shield wire except
crimping part must be insulated with
heat shrink tubing or vinyl tape.

Connect each wire and bind the
cables with cable ties properly
and securely

Fig. 7.3.1 Installation of IF-2300




Chapter 8. U-AIS

8.1 Mounting of AIS antenna

* Fix antenna with antenna fixing bracket securely.

* Waterproof the junction part of coaxial cable with self-bonding tape and vinyl tape
properly.

* Loop excess coaxial cable having diameter over 20 cm to prevent damages of
the center conductor.

Waterproof the connectors
of VHF and GPS antennas

properly.

Fix antenna fixing bracket by
fastening the 4 pieces of nuts
equally.

To prevent damages of the center
conductor, more than 20 cm of diameter
is required.

Waterproofing the connectors.

How to wrap
Pull the self-bonding tape to be about two times in
length and wind it up, overlapping by 1/2 the width
of the tape. And then, wrap vinyl tape on it as well.
Tighten both ends with cable ties.

When fastening the coaxial cable with a
stainless band, do not damage the cable.

Fig. 8.1.1 Mounting of AIS antenna
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8.2 Mounting of AIS Display and Transponder units

8.2 Mounting of AIS Display and Transponder units

8.2.1 AIS Display unit: FA-1502

The AIS display unit is installed at where the ship’s officer controls the ship,
where the ship’s officer can operate AIS easily, or at the coning position.

For example, beside of radar display unit, ECDIS display unit or center of the
coning position.

FUIELUMI  UNVERSAL AIS

~ A #
- L
N

MENU. ENT

SR DM
HAY
SRS

FA=150 ' rwm

Fig. 8.2.1 AIS Display unit

Connect ground wire (IV-1.25 sq or
larger) to ground terminal with using
crimp on lug.

Fig. 8.2.2 Connection of AlS Display unit
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8.2 Mounting of AIS Display and Transponder units

8.2.2 AIS Transponder unit: FA-1501

Connect ground wire (IV-1.25 sq or
larger) to ground terminal using with
a crimp on lug.

Fig. 8.2.3 AIS Transponder unit

Terminal opener

Bind the cables with
cable ties securely.

| Check the connection by
pulling each cable.

il

Connect shield wire to cable cramp using with a crimp on lug.
Other parts of shield wire except for crimping part must be insulated
with heat shrink tubing or vinyl tape.

Fig. 8.2.4 Wiring in the AIS transponder unit
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8.2 Mounting of AIS Display and Transponder units

8.2.3 AIS Power Supply: PR-240-CE
AIS and connected sensors (e.g. GPS) should be connected ship’s main source
and other source, such as emergency source or reserve source.

Power supply (PR-240-CE)

AIS Distributor

Bind the cables with
cable ties securely.

Connect ground wire (IV-1.25 sq or larger)
to ground terminal with using crimp on lug.

Fig. 8.2.5 Wiring of Power supply unit

PR-240-CE has already set to a 200 - 230 VAC in the factory. If the AC input power
source is 100 VAC - 115 VAC, change the tap connection and terminal board
connection as below. Attach label supplied as accessories to the check mark on the

front panel according to the AC input power source.

sssss

220VAC spec.
(defaultd

Fig. 8.2.6 Changing Ship’s Mains Specifications of PR-240-CE
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8.2 Mounting of AIS Display and Transponder units

8.2.4 Pilot Plug

All ships who navigate the Panama canal, the Saint Lawrence river and enter a
port of the USA are required the pilot plug for the AIS. And also required AC plug
for the PC at near the pilot plug.

The pilot plug is installed at where the pilot commands the navigation, such as
coning position. Pilot Plug should apply [AIS Pilot Plug] label, and the AC plug
should apply the label of [Receptacle for Pilot PC] too.

Receptacle should be USA Standard (NMEA 5-15R) 120V AC triple plug.

AIS Pilot Plug
(OP-24-3)

Label: AIS Pilot Plug 4!@

Label: Receptacle for Pilot PC
#l' <:I AC plug for Pilot PC

Fig. 8.2.7 Mounting of Pilot Plug
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FURUNO
Chapter 9. VDR

9.1 VR-5000: Installation of Data Collecting unit (DCU)

9.1.1 Mounting of DCU

The DCU is fixed by using 4 holes in the bottom plate (shipyard supplied; welding to
hull) onto the supplied shock absorber with M10 bolts (x 4) as follows.

Fix the shock absorber onto the DCU mounting base arranged by the shipyard with
four M10 bolts, put the cover over the shock absorber, fix the cover with supplied
screws, and then fix the DCU to the shock absorber.

Keep 300 mm clearance
around the DCU.

A

Shock absorber with cover

Front side
Shock absorber without cover ‘

Front side

Fig. 9.1.1 Mounting of DCU
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9.1 VR-5000: Installation of Data Collecting unit (DCU)

Wide cable entrance of cover must be front side of the DCU.
If the direction is inverted, because the balancer fixed to shock absorber does
not work properly.

Balancer :
4 N
\ J
( N\
Cable entrance
(. J
Front side

Fig. 9.1.2 Mounting of Shock Absorber
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9.1 VR-5000: Installation of Data Collecting unit (DCU)

Change eye bolts with cosmetic
caps of installation materials.

Fig. 9.1.3 Changing eye bolts with cosmetic caps

Note:
The DCU (data correcting unit) has anti-vibration system. If service space
around the DCU is blocked, anti-vibration system does not work properly, and
it causes the damage of the hard-disc or PC board of the DCU.
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9.1 VR-5000: Installation of Data Collecting unit (DCU)

9.1.2 Wiring of DCU

Radar video signals

. Bind the wires with cable
e — ties securely.
“ - s : | For DCU unit

Fabricate BNC
connector properly.

Connect ground wire
(IV-1.25 sq or larger) to
ground terminal with
using crimp on lug.

{f' For DRU (data recording unit)

sy

Fix connector to

Fix cals to cable
fixture with cable ties.

Connect fire wire without fault.

Fig. 9.1.4 Wiring of DCU-1

_| Fabricate D-sub
connector securely,

specially the

soldering of pins.

r

Shield wire must be grounded at the cable fixture Wih uing crimp on lug. Other part of shield
wire must be insulated with heat shrink tubing or vinyl tape.

Fig. 9.1.5 Wiring of DCU-2
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9.1 VR-5000: Installation of Data Collecting unit (DCU)

Fabrication of BNC connector

7 mm

|“WMHW|MME SOm
_-_

I mm

‘”llull -v- it ] =0cem
[ ]
5 JET iEE pl=) 30

Center pin ¢

ki

Shedl

1. Cut off a cable jacket only 7 mm.
Don't damage the insulator in this time.

2. Strip shield and insulator by 3 mm.

3. Slip clamping nut, washer and gasket to the
cable. Insert clamp to cable and fold back
shield.

4. Put solder on core thin slightly.

5. Insert center pin to core and solder through pin
hole.

“Do not melt the insulator by heating.”

6. Screw the shell into cable.
Do not screw connector housing otherwise the
core may be damaged.

Shell




9.2 VR-5000: Installation of Remote Alarm Panel and MIC

9.2 VR-5000: Installation of Remote Alarm Panel and MIC

9.2.1 Remote alarm panel
Install the Remote alarm panel in the wheelhouse.

Example: Remote Alarm Panel installed on the switch panel

VDR ALARM PANEL

1

o il oo |

REMOTE ALARM PANEL
TYPE

sen v RN W —

COWPASS BAFE DNRTANTE

Connect ground wire (IV-1.25 sq or
larger) to ground terminal with using
a crimp on lug.

Check the connection by
pulling each cable.

Fig. 9.2.1 Mounting of Remote Alarm Panel
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9.2 VR-5000: Installation of Remote Alarm Panel and MIC

9.2.2 Mounting of Bridge Microphone

Microphones are installed for recording all sound in the bridge. A maximum of 6
microphones can be connected to DRL.
For example:
It should be installed in the ceiling above chart-table, radar console, GMDSS
console, engine telegraph and steering stand.

Microphone
Note:
When the microphone is attached in the ceiling with
the height of 2 m, it can record in the range with a 2m
diameter of 10 m. o
Around the ceiling near the GMDSS console Coverage of microphone

Around the cellmg above the radar
console and steering stand ; Around the celllng
5 above the chart table

above the GMDSS - E
console ' =

Fig. 9.2.2 Example of mounting the microphone
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9.2 VR-5000: Installation of Remote Alarm Panel and MIC

Indoor microphone

in the ceiling Check the connection by

pulling each cable.

Fig. 9.2.3 Microphone installed in bridge-1

A position is not desirable.
The VDR records the noise of air jet.
(Microphone pick-up noises.)

Fig. 9.2.4 Microphone installed in bridge-2
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9.2 VR-5000: Installation of Remote Alarm Panel and MIC

9.2.3 Mounting of Wing Microphone

On the large-size vessel, which equips steering stand at the wing, install a
microphone at where the conversation of wing area can be recorded.

Perform waterproofing by putty or
silicone sealant.

Standard position of the
microphone at wing area

Fig. 9.2.6 Microphone installed in wing area-2
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9.2 VR-5000: Installation of Remote Alarm Panel and MIC

——

Microphone on a
steering console

Fig. 9.2.7 Microphone on the steering stand of wing
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9.3 VR-5000/VR-3000: Installation of DRU

9.3 VR-5000/VR-3000: Installation of DRU
9.3.1 Mounting of DRU

The DRU contains a protective capsule and it should be installed in the vicinity of
the bridge on the open deck area of the vessel. This will maximize the probability
of its survival and facilitate recovery following an incident. The DRU should be
positioned clear of rigging and other potential obstructions and as near to the
centerline of the ship as possible. Constructing a “fence” around the DRU is
recommended.

Fig. 9.3.1 Position of DRU

: " Do not cover the DRU.

Fig. 9.3.2 Do not cover the DRU
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9.3 VR-5000/VR-3000: Installation of DRU

The important matter of the DRU attachment place.

- Must be separated from fuel or other potential fire hazards.

- Must be separated from probable sources of mechanical damage.

- Must be installed in a place that facilitates routing maintenance and copying of
recorded data.

- Must be installed where a diver or remote operated vehicle could remove and
retrieve.

- There should be a clear and unobstructed area around the DRU to allow a diver
or an ROV to work.

Note:
When installing the fire wire cable, protect the connector of fire wire from
damages by taping etc.

9.3.2 Fixing DRU

The Data Recording Unit comes with the mounting bracket fitted. Require to a
shipyard to construct a mounting base of the DRU. On the mounting base, mount the
bracket with M8 bolts and nuts (double nuts). The gap between vibration absorber
and bolt should be at least 3 mm.

Mounting
bracket

Mounting
base

Vibration absorber | GaP
- \ More than 3 mm

A details

Fig. 9.3.3 Mounting base of DRU
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9.3 VR-5000/VR-3000: Installation of DRU

9.3.3 Connection of DRU
Insert the IEEE1394 plug of fire wire into the receptacle securely.

Label which shows DRU side

e |

Coat the rubber bushing (outside and
inside), screw part of the cap nut with
Gold Grease No.2 of installation material.

Fig. 9.3.4 Connecting fire cable to DRU

Label which shows DRU side

T
Never cut the cable.

Fig. 9.3.5 Fire wire cable

Note:
Protect the connector by taping in order to prevent damaging when cabling
the fire- wire cable. And waterproof the connector if it is left out of doors.
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9.3 VR-5000/VR-3000: Installation of DRU

Fasten cap-nut of DRU leaving “One-Thread” as shown bellow.

Note;
Cannot screw thread completely.

Fig. 9.3.6 Fixing cap-nut

Waterproofing with silicon sealant

Fig. 9.3.7 Waterproofing
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9.3 VR-5000/VR-3000: Installation of DRU

Wind excess cable and fix to Never cut the excess cable.

the handle with cable tie.

Fig. 9.3.8 Installation of DRU-1

Do not forget to put the Hinge Pins.

Fig. 9.3.9 Installation of DRU-2
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9.4 Installation of VR-3000

9.4 Installation of VR-3000

1 VGAL to VGA4 (DSUB-15 pin) —
, -

c; 5 4
d

IEEE-1394 CABLE

<===> VR-5020
Bind wires with cable tie.

B Terminal of AC and DC
power source

Connect directly the shleld wire to ground
terminal with using crimp on lug after taping, or
connect additional ground wire (IV-1.25 sq) to
shield of cable with soldering, and then connect
to ground terminal with using crimp on lug.

Fig. 9.4.1 Connection of DCU
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9.4 Installation of VR-3000

s

i
5 II.:.. ]

W

T AAAE |
L L

: | - e
A s
Tighten by taping
| .= : _ £

Line up the coaxial cables and fasten with
cable ties, and then fix with cable cramp.

Fig. 9.4.2 Fixing coaxial cable
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9.4 Installation of VR-3000

-
L8
S

Fix the cables at interval of over 300 mm.

Fig. 9.4.3 Fixing cables

Connect ground wire (IV-1.25 sq or

larger) to ground terminal with using

crimp on lug.
L]

Connect directly the shield wire to ground terminal with
using crimp on lug after taping, or connect additional ground
wire (IV-1.25 sq) to shield of cable with soldering, and then
connect to ground terminal with using crimp on lug.

Clamp armor by the cable clamp.

Fig. 9.4.4 Remote Alarm Panel
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Chapter 10. Life-saving Appliance

10.1 Installation of SART

Generally the SART is installed near the door either port or starboard side on the
bridge.

Install to the place where can
be accessed at the emergency
easily.

Attach fluorescence label
(shipyard supply), which shows the
location of SART under a blackout.

Fig. 10.1.1 Installation of SART

Installing of the SART mounting bracket onto the lifeboat

Fig. 10.1.2 Location of SART mounting bracket
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10.2 Installation of Two-Way VHF Radio

10.2 Installation of Two-Way VHF Radio

Set the switch either 110 V or 220 V according to the ship’s main, and change
the fuse accordingly. The switch and fuse are set for the ship’s main 220 VAC in

the factory.

Two-Way VHF Radio

Battery charger

FUSE
- 2 Afor 100 VAC

_ Slide switch for
selecting ship’s
main

Fig. 10.2.1 Installation of Two-Way VHF Radio-1

Attach lithium batteries (BP-1208) beside the Battery charger.

Lithium battery (For spare)
Write expiration date of the
battery (5 years later).
Once breaks the “battery
seal”, the expiration date
becomes invalid.

Fig. 10.2.2 Installation of Two-Way VHF Radio-2
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10.2 Installation of Two-Way VHF Radio

Attach a fluorescence label (shipyard
supply), which shows the location of
two-way radio under a blackout.

Fig. 10.2.3 Installation of Two-Way Radio

Safety link

Instrument to prevent the strap from being caught on an object. About 35 to 45
kgf force is necessary to release the Safety link from the strap. The Safety link
facility is mandatory on all IMO vessels for safety purpose from July 1, 2005. The
Safety link does not come off when the radio is dropped.

Shoulder strap

: Safety Link is fixed at
the only one side. Clip assembly

a@

Fig. 10.2.4 Safety Link
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10.3 Installation of EPIRB

10.3 Installation of EPIRB

Install the EPIRB to be float, when the EPIRB container cover is opened
completely.

Install the container- mounting
base, which protect the container
cover from dropping when the

container cover opens.

For opening container-cover, make
fixing holes to the front side of the
container-mounting base.

o W
/;!. A

Eaile "

Fig. 10.3.1 Container-Mounting base
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10.3 Installation of EPIRB

Install the container-mounting base so that
the EPIRB is not blocked around the hull
structure when it floats.

Fig. 10.3.2 Locating of EPIRB

Attach a fluorescence label (shipyard
supply), which shows the location of
near the EPIRB.

Pick away the seal of the year
and month indications for the
expiration date on the water
pressure sensor.

Expiration: 2 years later after
the inspection.

Fig. 10.3.3 Mounting of EPIRB
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10.3 Installation of EPIRB

CSN number Cording data

Fig. 10.3.4 Display on EPIRB
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FURUNO
Chaeter 11. Navigational Echo Sounder

11.1 Laying the Transducer cable

Pass the cable through pipe or on the cabling from the transducer flange to the
transceiver unit or matching box. The cable must be fixed well to prevent the
damage caused by vibration.

Do not lay the transducer cable together with the cable of power supply and
others.

/ /

|
|

JUNCT 10N
I| Box
|
|

BOSUN STORE

Metal pipe

Transducer tank

Fig.11.1.1 Piping transducer cable
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11.2 Inner Hull Tank

11.2 Inner Hull Tank

- Install the tank parallel to draft line longitudinally and transversely.
- Remove the paint at the welding part of the tank.

- Before welding the tank, remove the damper and gasket to prevent the damage

caused by the welding heat. Never do welding with transducer mounted.
- When fixing the tank, put fixing flange to tank in order to prevent the tank from

distorting with welding heat.
- Do not paint on the transducer face.

- Fasten the cable gland so that the gap B becomes 7.0 mm to 7.5 mm. Too

much fastening cause damage of cable.

1. Inner Hull Tank: TTF-2000

rﬂ——w
i

Em

1542

39

!
|
|
|
4

T
|
|
|

T | e
MEE #2163£2

FTU v FRUBEREI >
DOUBLING PLATE AND WELL
PREPARED BY SHIPYARD.

9 | §5HNG wasHER SUS3TEL | 4 | M6

8 | RBRES Rty SUS316L | 4 |M6x25

7 |G CR 1 | TPB-11-08

6 | N8 C3604B | 1 |TPB-11-07

5 |BEZZIE C36048 | 1 |JSF8801 20 1a

4 | BRibtr CR 1 | TIF-2000-03

3 | BURR toance SUs316L| 1 [TTF-2000-02

2 | &KSEE KSTPG370| 1 | TTF=2000-05 |AAEBEA cery

EPOXY ZINC RICH PRIMER APPROVED MATERIAL

1| B uc 1 |200B-88B e B
X5 & & " B ] Eq W m
| TEM NAME MATERIAL [Q'TY DWG.NQ. REMARKS

Fig. 11.2.1 TTF-2000
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11.2 Inner Hull Tank

2. Inner Hull Tank: TTF-2001

(o]
» )
n ]
- ) =1 J—
fe=]
(=]
7 /@ i =
(5) 8 -
o~ =
Lo
(s) E
. I +
A oM ﬁ g /@ :
HULL PLATE 4k / :
N i .
1
~ 4 |
@ 6216 PHI5E <F 3 1 AR —
SOLDERING DIMMENSIONS
DEGIDED BY SHIPYARD.
NRESR
12 SPRING WASHER SUS304 6 M6
kT L _
11 PACKING CR 1 TWB-1009
BARILHAER i 007
10 | BA- SUS316 1 65-007-6006
ity b _007—
9 TIGHTENING NUT SuUs316 1 65-007-6005
RE R ERL -
8 ;E‘x_ é(;u SUS304 6 M6X20
RATY+
7 BAT SUS304 8 10
NFESE
6 SPRING WASHER ‘ SUS304 4 ’ wio
T ‘ ‘ |
5 FLAT WASHER ; SUS304 4 ‘ M10
AR | 02129~
s BAR | ss400 1 02-129-7012
I5u \ 99—
3 | Jos | SUS316L 1 02-129-7011
EPrEY i 129 !
2 | 25 - KSTPG3T0 1 02-129-6017 |
EE R ‘ - |
1 TRAT}SDUGER ‘ 1 200B-8B ;
E | B B HOE # & !
ITEM NAME o MATERIAL QTY DWG. No. }

Fig.11.2.2 TTF-2001
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11.2 Inner Hull Tank

3. Inner Hull Tank: TTF-2002

TEEE (mm) 22 (mm)
Dimension Tolerance
LS50 5]

1.
50<L<£100 +2.5
100<L<500 +3

® 2 (Table 2)

#1152

[ o ]

az>

]
35

l 25

D

MER

E
139@@96@
[/ T
\
5

{
H

- ! -
=44l L J -
\A ‘ FTVY FRUBEBAREC YN T EMMA—F

0216342 DOUBLING PLATE AND WELDING PREPARED BY SHIPYARD.

12 | BA3F CR 1 [tws-1009
11 | BRILRAER SUS316 1 |65-007-6006
10 | Bftry b oo SUS316 1 |65-007-6005
TXES
9 | SPriNG wastEr SUS304 6 M6
8 | sty Sus304 6 | MBX20
7 e SUS304 8 |MI0
B | ShmusHer SUS304 4 [m10
5 | FE= SUS304 4 |M10
4 | RAR 55400 1 |02-129-7012
FIXING PLATE
3| J3E SUS316L 1 |02-129-7011
2 | 052" KSTPG370| 1 |02-129-6017
EER
1 jrimwst?gt:sm 1 200B-88B
2 £ H R X & B #
NAME MATERI AL Q' TY DWQ NO,

Fig.11.2.3 TTF-2002
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11.2 Inner Hull Tank

4. Inner Hull Tank: TTF-2000-2

% | ER e & J
> T i |
E ! A : @ ? /f)
| “
i .I, S |EnN| / % [ 3 ]
T A y
: [Me : / / 4
| & % . / %
| = R ] i T
| B I, & | I
¥ Tl
] LI ] g 'Pd’- ' @:
P — e |
::r’ it @
- s 5ot =

002-311

SO0t 3

in

Fig.11.2.4 TTF-2000-2
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11.3 Installation of Display unit and Distribution box: FE-700

11.3 Installation of Display unit and
Distribution box: FE-700

11.3.1 Mounting of Display unit

The following shows an example of the installation of Display uint: FE-700 on
the switch board.

Fig. 11.3.1 Mounting of Display unit

Grounding must be made |

securely Use the grounding -
wire “IV-8 sq” or cupper strap. "‘

Attach connectors firmly.
Bind cables with cable ties.

Fig. 11.3.2 Rear side view of FE-700
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11.3 Installation of Display unit and Distribution box: FE-700

11.3.2 Mounting of Distribution box

!

Check the connection
by pulling each wire.

| Bind cables with cable ties.

Fig. 11.3.3 FE-700 processor unit, enlarged
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11.3 Installation of Display unit and Distribution box: FE-700

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

For 200 kHz Matching box: MB-504

Check the connection
by pulling each wire.

1| Tighten the cable gland securely.

Fig. 11.3.4 Matching box: MB-504

For 50 kHz Matching box: MB-502

a L

Fig. 11.3.5 Matching box: MB-502
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11.3 Installation of Display unit and Distribution box: FE-700

11.3.4 Mounting of Transducer cable/flange

Bind the transducer cable to the cable guide.

Fig. 11.3.6 Transducer cable-1

Bind the transducer cable to the cable guide.

— Tighten the cable gland securely.

.| Transducer flange

Fig. 11.3.7 Transducer cable-2
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11.3 Installation of Display unit and Distribution box: FE-700

Do not paint to the face of transducer.

Completed !!

Paint only around the transducer.

Fig. 11.3.8 Hull bottom
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FURUNO
Chapter 12. Doppler Sonar

12.1 Laying the Transducer cable

Pass the cable through pipe or on the cabling from the transducer flange to the
transceiver unit or matching box. The cable must be fixed well to prevent the
damage caused by vibration.

Do not lay the transducer cable together with the cable of power supply and others.

[ /

JUNCTION

|
|
I| Box
|
|

Fig. 12.1 Piping transducer cable
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12.2 Installation of DS-30 transducer

12.2 Installation of DS-30 transducer
12.2.1 Hull fixed tank

1. Align the transducer tank so that the bow mark is in the fore direction.
(The tank supplied by FURUNO carries "bow mark".)

T e
Kgna
BOW
8155 RAF CGERHTR)
)

CONDUTT PIPE
CSHIPYARD SUPPLYY

|
2-p ®\\
”t A APk
25 5
S
ok
7 R | s
a7 IAVANN % |
i RGmE HULL PLATE

DS-331-N

NOTES
STAMDARD THICKNESS OF THE TASING 15 23 mm.
CONSULT WITH “URUNG WHEN THICKER ONE TS REQUIREL.

315 \M P,
G{ @/ é@ BETERviaeD B ivaa,

T 2. CHEMICAL COMPOSITION OF THL CASING MATERTAL IS AS TABLE 2.
EEHE 3. CABLE GLAND €5 CAN BZ TIGHTENED BY -HE TODL SUPPLIED
BOW
ekt e
B e Ju m [ s |5 |m
EWE (X)) 023 AT (035 HF | 030-09% | 0.04 UF | Q04 OF |nb Bl
UHITNT RLESS LSS ®LES REESS ¢ ML
TABLE
T T RE
280 1<l § 50 =5
"‘ﬁ}_ BW (BHTFRD L M0<L €500 3 )
f: TONDUIT PIPE
@\; |y A GHFYARD SOPPLY: o N — B l
Lt 2| T2 g vaie
-2l G\ l‘ T s 05308 (LTEF
CS)\ | : T | TeEmd e FC20 T [Jis 32220 ¥
pel & 0| 77 hger THoid95 | 1 | JIS TKeSlA
v : — 17 i o SS400 T | 660525
L-m_- lg_| ¥&7~, AE‘%_TEP covee | SMAOD 1
| B gt 503304 T [#x30
25 1 CNﬂig,gmm_rTsasc T [66-0I3-1303
CETTY) KR Aatadads 3 | 6h0I-1983
] 3 i AT VAR SUS304 3 T Eb-Uees
OO T | *EZ SUSa04 L
7 = I Rl T U3 T | ee-ig1Ee
j T R R340 L
F X 3 B FLaT wagHER 12343 g MH';:’:.
7 7o 340
7 d ” B MR e | 1P3C R
. / - '] R i = SUS316 1 [£6-015-1204
oA ! 3 7 LAl ASIER SUS316 T 56051203
‘ t | HBLL PLATE 3 FEIS T Zl T 166-019-1°0FP
+315 . rwEss WSTPGI/0 | 1 b0 ;a_’"m
') 0:; :@ DETEREH?EED ¥ Tvan T S O W 155
¥ F e © lomm e 1 Ty | Mo |

Fig. 12.2.1 DS-331A/331N tank

Fig. 12.2.2 DS-331A tank

Bow
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12.2 Installation of DS-30 transducer

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

Waterproof rubber —» Bow
alis, | 4G
R
7%
. Y 4
Bottom _,Zé\ %%
N -

Fig. 12.2.3 DS-331A tank

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.

Waterproofing

Procedure rubber

Let the cable gland, flat washer and

waterproof rubber through the transducer
cable in order.

1) Put the cable through the cable gland

from the bottom. The length between

Flat washer
Cable gland

the connecter and the cable gland is N
700 to 900 mm. A slack is required for
servicing.
2) Hand-tighten the cable gland. Hex- bolt
3) Tighten the gland securely using the am Hm@/
wrench supplied. 700 to 900 mm
4) Fix the hex-bolt to prevent the gland ?_4 /;}

from loosening.

Fig. 12.2.4 Installing transducer cable
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12.2 Installation of DS-30 transducer

4. Connecting waterproof transducer connector

Transducer connector
(Jack)

Transducer connecter

Transducer (Plug)

Fig. 12.2.5 Transducer, DS-330

1) Apply silicone grease (supplied in installation materials) on the connecter face
(whole area). Excess grease will isolate pin contacts.

Fig. 12.2.6 Waterproof connector

2) Plug the connector while holding up the connector ring.

Connector ring

Pin hole Connector ring and cover in

position

Fig. 12.2.7 Installing waterproof connector
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12.2 Installation of DS-30 transducer

3) Place the connector ring in position and fix the connector cover using the
supplied flat washer, spring washer and nut.

Fig. 12.2.8 Fixing waterproof connector

Use the titanium nuts and washers or equivalents to fix the connector cover.
If not, the corrosion will be resulted.

5. Place the transducer with a correct alignment.
The protuberance on the DS-30 transducer should be in the stern direction. Fix the

transducer with three bolts supplied.

Protuberance

Fig. 12.2.9 Mounting transducer
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12.2 Installation of DS-30 transducer

6. After fixing the transducer, apply supplied silicone sealant on the head of
three bolts.

Three Bond No1211

Silicone sealant

The transducer face is coated with Marine-Star 20 in the factory.
Recoating should be made only by Marine-Star 20.

Fig. 12.2.10 Applying silicone sealant

Fig. 12.2.11 Check hull bottom

Confirm that the transducer face is leveled to hull bottom plate, or projected a little
(0.5to 1 mm).
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12.2 Installation of DS-30 transducer

12.2.2 Gate-valve Tank

585

= e

¥ x5 @

FORWARD
DIRECTION

@
L _®
— O
"~

HAX 500

@
&
340

("MX16Sm

(MX1126y 3

o
At
— <
o R319e0eD
o %[ Ll QH/@
< ] 2\\% | Illl @
pos @$¢373 , wlog
186 | S64 ) | Qe ¢ 5
| =
& % 2 \\i N NN
4280
@] i #2688 B EN
RER @/ $334 FORE-AFT LINE
HULL PLATE $379CMERE
TINNER DIAVETER)
6550 CUTAUT SIZD)
(APPROX)1050

Fig. 12.2.12 Gate-valve DS-335
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12.2 Installation of DS-30 transducer

27 TRANSDUCER 1 DS-330

26 | X imon SH400,/KSTPG410 1 66-019-1431

25 W ANT |-CORROS [VE ZING 3 ZAP B-1 1/2

24 | 5l FG200 1 ! SHIPYARD SUPPLY
23 °'T;A'}é"ﬁ35 9.8%10° Pa | SC450 1 JIS F7366-350 SHIPYARD SUPPLY
22 DOUBL {6 PLATE KA 1 66-019-1432

21 B SR SUS316L 3 M12

20 B SPRING WASHER SUS316L 3 M2 ;

19 | ALY " sUsatel | 3 [M12x20 |

18 TEE | SUS316L 4 M10x 35 1

17 | 7% SUS316L 32 M22 ]

16 | “AEE ser SUS316L 32 M2

15 | TAE SUS316L 32 IM22x80

14 | 7k SUS316L 8 'MI6

13 | RER e SUS316L g8 Mi6

12 | ™hE SUS316L 8 M16 <150 I
I e I T SET  VALQUA _ Ne. 7061

10 e CR ‘ 2 JIS B2401 1A P75

9 | ARZZF T=3mm  OVSESTIS OINT T | 2 66-019-1404 [NICHIASU No. 1995
8 ZIXING PLATE SUS304 1 ' 66—019-1407

T | e, TSUS304 T 1 AWi4

6 | T sus3o4 K AN14

5 FIA 1% GRAND | SUS316 I 66-019-1204

4 o BLATE | $S400 1 66-019-1403

3 ® st o 'SMA00/KSTPG3TO 1 | 66—019—1402

2 e | SUS316L 1 '66-019-1433

1 NMeee SUS316L ;1 66-019-1434
ﬁEﬂi a NAME = ﬂTERIA!L I nil"!"fl ‘ No§ ’ ;'amms!

1. Installing Spacer Tank

FORE mark

Fig. 12.2.13 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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12.2 Installation of DS-30 transducer

2. Orienting "FORE" marks of gate-valve assembly

FORE mark

FORE mark

FORE mark

FORE mark

FORE mark

All “FORE” marks must be
on one vertical line

12-9

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

3. Fixing transducer

Remove these three bolts and fix
the transducer by bolts supplied.

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



12.3 Installation of DS-50 transducer

12.3 Installation of DS-50 transducer
12.3.1 Hull tank

S -
N = e
ERRT REAA
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)
WS L
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I SN :
ol e ‘f
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4 |
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P SOLDERING DIMMENS |ONS { 8
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\/ 7,1" 8
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8 Mi0 ‘ SUS304 { 3 |
| T - 1
L7 R ®10 | susaod a
I ,:g,ﬁgﬁﬁ."* WIGX 110 } SUS304 3 i
: ‘ L ‘ ,
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L4 BE ! susaps T 68-017-1402
L3 ] A | cr .1 VA-25
tp | BEXVY | xseaaro : i\ 66-022-7001 !
DR -3 i 1 bs-530
A% ] 3 | " { " 1 ] L] |
| 1EH WARF WATER 1AL g v D¥G_HD

Fig. 12.3.1 DS-50 Hull tank DS-531A/531B
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12.3 Installation of DS-50 transducer

1. 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 angle of the
draft line.

Fig. 12.3.2 DS-50 Hull tank

2. Mounting transducer

Transducer is also mounted with B2l
the correct alignment. ! e P
‘ FCIR'MRI;l
DIRECTICN

\

The fixing hole, which is closest to the
edge, locates in the fore direction. If 1 T i
the transducer is inserted into the tank P §
in wrong direction, it cannot be fixed. i ! 1
See Fig. 12.3.3. L z
I
B ! L'I o 1
P 4 i v
I

! 1461

59.5+0.5 :

le— 990205

|
N

Fig. 12.3.3 Heading of Transducer

86. =1

| ESDE— TN
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12.3 Installation of DS-50 transducer

After mounting the transducer, apply supplied silicone sealant on
the head of three bolts.

The transducer face is coated with Marine-Star 20 in the factory. Coating is not
necessary at installation. For maintenance, use Marine-Star 20 only.

THREE BOND No1201

Fig. 12.3.4 Applying silicone sealant

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

m plate

Fig. 12.3.5 Check level of transducer
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12.3 Installation of DS-50 transducer

12.3.2 Installing tank with Gate-valve

REER
FORE-AFT LINE

443

BMUTRSF 7y 2
LIFTING_HOOK
(&WF8) (SHIPYARD SUPPLY)

BERR X
FORE—AFT LINE , Q\/
wn
[fp]
o
[se)
% -
~ 8
0
ol
T
©
- (2]
EDAMIEREE o2
DETAIL VIEW 5 b
~ N
b o
8 <
(APPROX.)840 |
HE $146 \@
HULL PLATE T
(BHFEE) (SHPYARD SUPPLY) 15.1 (TRANSDUCER) 53606
$272
B & U B R I — d ) P
GROOVE DEPTH AND WELDING METHOD
10 BE DETERMINED BY SHIPYARD
A\ V... S
ﬂ ' B E 5 A
L rm—m/ oou

TEEE (mm 2% (mm i ]
DIMENSl(ONS) TOL! RAN)CE v UU—LU—\ %
<L< 50 A U FORE—AFT LINE
M <L g 10 £2.5 :
100 < ¢ 50 e
200 < £ 100 +4
1000 <1 < 2000 +5

Fig. 12.3.6 DS-50 transducer: DS-530
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12.3 Installation of DS-50 transducer

32 | ” 2 SUS316L 1 | 65-005—8104
31 - MID__ | SUS316L 3
30 |Sa88%ucure W10 SUS316L 3
29 |1 M10x1200 SUS316L 3
28 g@@@m SUS316L 1 | 65-002—1011
Y 1 | 65-005-8101 |mikZ=n
27 |SaceR KSTPG370 CLUSSHLAR SOCETY SROND TR
SUSH6L 2 | 65-007-1071
SUSH6L 2 165-002—-1024
ZAP 2 [ 65-002-1079/78
5 FC20 1
Doy IS F7366-2508 | MBRZH
22 |Hle Vi w0 o SC46 CLSSFRATIN SOETY PR ATERAL
27 18257 JONTSHEET | 1| 65-002-1003 |t=23mm
BEXTTIYF 65—-005—8102 |RBBEH
20 |ooveue Pt KAS ! (LSS SICETY PR AT
19 77 F W22 | SUS3TeL | 24
18 2‘&%&%@”53 M2 [SUS316L | 24
17 5% M22x801 SUS316L | 12
16 |47 M22x70[ SUS316L | 12
15 ééﬁﬁm MB SUS316L 12
14 |2 M6x25 [SUS316L | 12
13 |4 S MiZ_ | SUS3i6L 12
12 [EMT N12x1500 SUS3T6L 12
(A e 12.7 X 12.7
10 |D%%? NBR 21 JIS B2401 6-85
g |Fun? NBR 1 1 JIS B2401 6280
B &z CR 1 [ 65-002—1004 |t=2mm
7 o SUS316L 1 66=017-1405
8 o CR 1T [ VA-25
LR TF e SUS316L 1 | 86—029—8003
4 |wh o S5400 | 65-002-1009
EACCUER PRIMER
Y—FzAlkvy T 65-002—1005 | WlREn
3 |Gt o KSTPG370 | 1 CUSTLATH SXE AFROD TR
2 g5z 7" SUSH6L 1 | 65-005—8105
1 %msuucgn 1 DS-530
X & & TR m w5
ITEM NAME MATERIAL |Q'TY DWG.NO. REMARKS

Fig. 12.3.7 Transducer tank with Gate-valve: DS-532
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12.3 Installation of DS-50 transducer

1. Bow mark on the flange must be located in fore direction.

Bow mark

I

Shaft plate —

! R Bow mark
Shaft flange { A;L___l/

Shaft —————
Bow mark

Transducercase — p —

e

: er}ff\% — ~/4—— Gate-valve
{1 i
0 |

',F_,___riam..‘_ _

! 7
Ti J Never cut the tank.

&&m@_ )
. 4— Tank
i T

Fig. 12.3.8 Transducer tank with Gate-valve, exploded

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

O

R

O

Fig. 12.3.9 Bow direction of tank

3. Before mounting tank
Put the A and B bow-mark on the tank as shown in the Fig. 12.3.9. (Accuracy:
within 1 degree) The tank is mounted at right angles to the draft line.
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12.3 Installation of DS-50 transducer

4. 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.

FORE
(Bow direction)

Bottom View of
transducer case

Fig. 12.3.10 Mounting transducer
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12.3 Installation of DS-50 transducer

5. Caution on mounting shaft / transducer assembly to Gate-valve

"FORE" marks must be in the bow direction.

"FORE" mark

"FORE" marks

"FORE" marks

*A

Fig. 12.3.11 Orienting "FORE" marks
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12.3 Installation of DS-50 transducer

Push down the shaft
as far as it will go.

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

T

| T e

r.} T

Ui '

185

aifi

N
iy
A

A

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

Fig. 12.3.12 Mounting transducer
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12.4 Installation of DS-80 transducer

12.4 Installation of DS-80 transducer

12.4.1 Gate-valve tank: DS-782

Type: DS-782

576 (WHEN GATE YALVE IS CLDSED )

I 459
! . #2000

No. NAME QTY. | No. NAME QTY.
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 | LOCKRING 1 24 | HEX. BOLT 2
12 | GASKET 1 25 | HEX. BOLT 2
13 | SECURE RING 2 26 | HEX. BOLT 1

Fig. 12.4.1 DS-80 Gate-valve tank: DS-782
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12.4 Installation of DS-80 transducer

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.

‘ Bow

Fig. 12.4.2 Bottom flange

2. Apply KINORUSTER or alternative anticorrosive sealant to the flanges and
the gasket as shown in Fig. 12.4.3. Use the sealant for both side of the

gasket.
@é Spacer

<— Flange

Gasket

Transducer

Gatevalve

Observe the direction
of the transducer
when putting it
through the flange.

Fig. 12.4.3 Gate-valve DS-782, enlarged
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12.4 Installation of DS-80 transducer

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.

Transducer (DS-820)

-@@(@:@ﬂ

W

{

N

{
|
|

@

The protuberance of the transducer
points toward the fore direction.

Hex-bolt
Y M5X18SUS

L

Remove Hose clamp.

Never remove
SCrews.

Transducer

Head cap

Fig. 12.4.4 Mounting of transducer
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12.4 Installation of DS-80 transducer

12.4.2 Gate-valve tank: DS-786

Type: DS-786

BOW DIRECTION

T

(20] 350

. T \| T A Y
: : ‘ 18
HULL PLATE FACE A 4 \bs JX@

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

Fig. 12.4.5 DS-80 Gate-valve hull tank: DS-786
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12.4 Installation of DS-80 transducer

1. Mounting of transducer

Remove 4 flat
Screws.

Never remove
this screw.

Remove Hose clamp.

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

oility & LPG raslstance.

b egpnd |Liouid Gasket

i s o mme i i 8 St e pincm Pl

0D

Apply Three-Bond #1104.

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

Fig. 12.4.6 Mounting DS-80 transducer
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12.4 Installation of DS-80 transducer

2. 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.

<«4— Lock ring

Fig.12.4.7 Mounting bottom flange

Apply KINORUSTER or alternative
anticorrosive sealant to the flanges
and the gasket as shown in Fig.

12.4.8. 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.

Fig. 12.4.8 DS-786, enlarged
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12.4 Installation of DS-80 transducer

12.4.3 Hull tank: DS-783

Note:
Before welding the hull flange, remove the O-ring, transducer and transducer
flange.
fﬁ‘\\
N \
N
K — '/
\_/E)\_"' VT 'Qé‘ “/’f
PS 3/4
—F
8/1j 8
P
A
_'.\\}\\7\
R
KAS
5541
L #i30_ ]
No. NAME QTY.
1 | Transducer 1
2 | Flange 1 [
3 | Transducer Flange 1
4 | CAP NUT 1
5 | Nut 1 e
6 | Gasket 1 =
7 | Flat Washer 1
8 | O-Ring 1
9 | Hex. Socket Head bolt 4
10 | Spring Washer 4

Fig. 12.4.9 Hull tank: DS-783
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12.4 Installation of DS-80 transducer

12.4.4 Hull Tank: DS-784

Note:
Before welding the hull flange, remove the O-ring, transducer and transducer
flange.

zZ
o

BSle|o|~N|o|o|s|w|n|e

NAME QTY.

Transducer

Flange

Transducer Flange
CAP NUT

Nut

Gasket

Flat Washer

O-Ring

Hex. Socket Head bolt
Spring Washer

e EH e
BOW DIRECTION

INEN N N T T T

"FORE" ¥-7 EEM

X LG (R 5E . .
AL!GNMENTEUNE J FORE" MARK
11 7
’ X s B AR
(r-2) /| / A 4 rra \?fbgc.? 4 HULL PLATE
A 1 30tes _—

&

Fig. 12.4.10 Hull tank: DS-784
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12.4 Installation of DS-80 transducer

Apply KINORUSTER or alternative
anticorrosive sealant to the O-ring
groove, O-ring, transducer flange
and Hex. nut.

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

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)

The flange must be parallel to the
draft line within + 1 degree.

Grind the welding area outside the
hull bottom to accomplish flatness.

Fig. 12.4.11 DS-784 enlarged
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12.4 Installation of DS-80 transducer

12.4.5 Protruded hull tank

Use the hose clamp.

Bow

Place the transducer with
correct orientation.

Fig. 12.4.12 Mounting DS-781
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12.5 Example of installations

12.5 Example of installations

12.5.1 Example of DS-50 installation
1. Gate-valve: DS-532

| “FORE” mark

Fig. 12.5.1 Gate-valve
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12.5 Example of installations

2. DS-50 Main display unit (DS-500)

AR B s v s

Fix cables to cable
fixture with cable ties.

Sse i
DERER 2] olL: i b

o A0 Connect wires to terminal
4 7l with using a crimp on lug.

ol E Wind Shield wire
B he

R s |h.:|lruu with Vlnyl tape

w ol .l
Check the connection
by pulling each wire.

-

Fig. 12.5.2 DS-50 Main display unit (DS-500)
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12.5 Example of installations

3. DS-50 Processor unit (DS-511)

1Ir ]| Armor must be fixed with
the cable cramp.

Connect wires to terminal
with using a crimp on lug.

Fix cables to cable
fixture with cable ties.

Fig. 12.5.3 DS-50 Processor unit (DS-511)
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12.5 Example of installations

Cable Fabrication of DS-50

1. Transducer cable

Shorten considering log&ﬂon on terminal strip

‘ N 8y FV1.254
e — o }'33“
- - - S ~ )
i FV1.254
Rt : .
Rubber gasket Insulating tubing

2. Cable between transceiver unit, junction box and processor unit (TTYCY-19S)

a. Transceiver unit/ junction box

hield ""?’?;"dﬁ
Eghc= i
g el S|
' xg"f Note: 1.Unravel shield only
Insutating "‘;@ near ierminal strip.
Anticortosive sheath tubing  FV1{,25-4 2‘.52??12?3:122 rr?;;r?mo
Vinyl sheath
\ Cable elamp ' between washer and

Rubber gﬁsket Washer  Armor
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12.5 Example of installations

b. Processor unit

Cores and shields are fabricated the same as on transceiver unit/junction box side.
To ground the cable, remove paint from the armor and set the armor in the cable
clamp.

Cable ¢lamp
A S

3. CIF/NMEA Data Signal Cable (CO-SPEVV-SB-C 0.2X5P)

Anticorrosive
Sheath Armor Vinyl sheath

- Py

) =
2olia
— 20 Screw.
Clamp
- Set Screw

rt
A\

—
Connector shell

Pin

4. Other Cables

All other cables are terminated at a terminal strip.

<Cable passed through cable clamp>
Locate the armor in the cable clamp.

i Cable Clamp

<Cable passed through cable gland>
Solder a vinyl wire w/crimp-on lug to the armor and fasten it to the earth terminal.

Bare wire

Solder here.»” wire

45

Fasien to earth ierminal.
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12.5 Example of installations

Processing the shield
<Individual shields>
Undo individual shields only near the terminal strip to which its wire is connected.
Tape shields for insulation.

Cable glamp
A

<Common shield>
Undo individual shields only near the terminal strip to which its wire is connected.
Tape shields for insulation.

2 Common
shield

Vinyl Tape
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12.5 Example of installations

12.5.2 Example of DS-30 installation

,E ; = Check the connection

by pulling each wire.

Connect wires to terminal
with using a crimp on lug.

RS

Fix cables to cable
fixture with cable ties.

\ VRTINS MG N

Wind Shield wire [* == n~digs =
with vinyl tape.

Fig. 12.5.4 DS-30 Processor unit (DS-310)

Check the connection
by pulling each wire.

Fix cables to cable
fixture with cable ties.

Connect wires to terminal
with using a crimp on lug.

B o et e :
T e A

e, T H TR
I I ars

Wind Shield wire
with vinyl tape.

Fig. 12.5.5 DS-30 Junction unit (DS-360)
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12.5 Example of installations

Cable Fabrication of DS-30

1. Transducer cable

D o e P 2]

=

FV1.254
Insulation Tube

“q@ " .
Puffer Packing . \
FV1.254

Junction Box
Cable Gland

Wind Vinyl T
nd Viny apc_\

- 0 \
Wind Vinyl Tape™, To #16 terminal of
terminal board

2. Cable between transceiver unit, junction box and processor unit (TTYCY-16S)
1) Transceiver unit, Junction box side

Bare Wire &
Anticorrosive Sheath Armor Shield

Vinyl Sheath

Soldering Insulation 7
Vinyl SheathWire Tube Fv1.254

Cable Gland

P77 Zu;
N

NN i
NE22

&

To Earth Terminal

Note: Do not undo the shield at the entrance into the unit. Noise induction through unshielded
wires cause equipment malfunction.

12-36



12.5 Example of installations

2) Processor unit side
Fabricated the wires and shield in the same way as the transceiver
unit/junction box side. For the cable armor, remove paint and ground it
through the cable clamp.

Cable Gland

3. Cable between Processor unit/Main display unit/sub display unit
(CO-SPEVV-SB-C 0.2x10P)

Connect the 20p connector as follows.

1) Cable Fabrication

Armor

Vinyl Sheath )
Shield In‘s}ulauon Tape Core

Anticorrosive Sheath

Fold back shield
onto armor

2) Crimping Tool and Crimping method
A special crimping tool is necessary for connection of wires to the contact
pins of 38P connector 00—8016-038-000-751. Also a pin extractor should be
used to push out the contact pin from the connector body. The following
describes how to crimp and extract the contact.

———
Crimping Tool Pin Extractor
06-1001-016: 06-1877-04
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12.5 Example of installations

3) Wire Crimping procedure

1. Strip the vinyl sheath of the wire to expose the
core by 3 mm to 4 mm.

2. Hold the crimping tool horizontally and insert the
contact pin with its slit faced downward into the
crimp hole on the crimping tool.

3. Insert the wire onto the contact pin and squeeze
the handle until the ratchet releases. Note that
the wire should be inserted deep enough until its
end comes in contact with the stopper plate of
the crimping tool. After crimping, pull the wire to

make sure that it is securely fixed.

4) Inserting contact pin into connector housing
The contact pins fitted to wires should be
inserted into the connector housing referring to
the interconnection diagram.

5) Procedure to extract contact pin
When a contact pin is inserted into an incorrect A
hold on the connector body, take it out by using
the pin extractor.

1. Push the pin extractor into the pin hole from
the side opposite to the pin inserting side.
2. Push in the head of the pin extractor, and the
contact pin is unlocked and pushed out.

_ _ Cable out going direction
6) Assembling connector housing

-Cover @)
"' ‘ — I \j Guide Pin A
L

juide Pin
Qadwm 8
W
Vinyl Sheat]
inyl Sheath Cover(D
j }

: _ /’3@; J i
Pin Posifion NG,

TFape unused wires Guide Pin A Guide PinB
for insulation. (Big) {Small)

1. Fix the cover “1”, paying attention to the cable outgoing direction.
2. Dress the wires and put covers “2” and “3” on.
3. Use a fragment of cable sheath to fix the wires with the connector clamp.
4. Cut the unused wires to proper length and wrap their ends with vinyl tape.
Note: Cover “1”, “2” and “3” are not fitted on the connectors contacted to
the main and sub display units.
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12.5 Example of installations

7) Clamping cable
Clamp the shield and armor of the cable with cable clamp.

Cable Clamp  Shield + Armor
4 Anticorrossive Shesth

4. CIF/NMEA Data Signal Cable (CO-SPEVV-SB-C 0.2X5P)

Anticaorrosive
Sheath Armor Vinyl sheath

el
» =
20,13
Lost 240 Clamp Screw
_ Clamp
i + Socket-set Screw
4
N =

Cornnector Case

5. Other Cables
All other cables are connected to terminal boards. Fabricate their ends as follows.
1) Cable Armor
<for cables led in though cable clamp>
Expose the armor and clamp it with the cable clamp.

4l Cable Clamp

<For cables led in though cable gland>
Solder a vinyl sheath wire to the armor and connect it to the grounding
terminal.

Bare wire

A _.Vinyl Sheath Wire
_ g, T0 Earth Terminal

Soldering



12.5 Example of installations

2) Cable shield

<For individual shield>
Undo individual shields only near at the terminal boards to which the wires are

connected. Further, tape shields for insulation.

Individual Shield~

Vinyl Sheath

<For common shield.
Undo common shield at entrance of the unit and tape it for insulation.

= Common
shield

Vinyl Tape

6. Insulation of cables for transducer

Insulation check
1. Remove all cores and shields of the transducer from the terminal board. All

wires of the transducer are open.
2. Set the multimeter to the maximum resistance range and measure the

resistance between each transducer line ‘TD1, TD2, TD3) and individual or

common.
TD1:Black g
Cable of
transducer
TD2:Red
fack
TD3:Green  Reg
Black
Multimeter
Temperature Sensor 1 Yellow, White
Temperature Sensor 2: Biue, Grey % é:/
= Va4
Measurement places Insulation resistance
- polarity lead - polarity lead value
Red wire of black sheath Shield in black sheath
Red wire of black sheath Common shield Digital multimeter:
Red wire of red sheath Shield in red sheath More than 10 M-ohm,
Red wire of red sheath Common shield Analog multimeter:

Red wire of green sheath Shield in green sheath Needle dose not swing.
Red wire of green sheath Common shield

Note: If rating is not met a location, suspect faulty insulation. Replace a new one.
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Appendix 1. Acoustic Equipment
]

AP1.1 Transducer Position (DS-30/50/80, FE-700)

AP1.1.1 Best location
Select following locations for the transducer of acoustic equipment, such as a Doppler
sonar and Echo sounder.

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

The most important thing 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. AP1.1.1.

-

S
Ij :} 5SS
o
°dooo o (6]
500000 o] <} 5000 ooﬁw 5;.
008800395 5929 690°5 690%5 890°60205 50T o 0o © %

Bubbles ..................
(a) Side view
Bubbles
[eXe) °) <5 5000 o
0 S0 0 0% % S0 0%0° 00 20°°°6°° 20 2
o 00 0% 0
000 0 O o) ~——— 00 _00
o)
0002°0900,00 £ 6 2090 ©9o 55
©00° 0800 60 @20a° 0, %% 02055

(b) Bottom view

Fig. AP1.1.1 Flow of bubbles

- The best location for the transducer shows arrow (a) in Fig. AP1.1.1.

- The example of an installation is Fig. AP1.1.2.
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AP1.1 Transducer Position

Side thruster

Fig. AP1.1.2 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. AP1.1.1.

Transversely, the transducer is mounted on the keel or as near to the keel as
possible.

When side thruster is installed;
The transducer is mounted in front of the side thruster about 1 m.
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AP1.1 Transducer Position

Installation at bow bulb
If the bottom is not flat, the transducer tank must be welded as shown in Fig. AP1.1.3

to make the transducer surface flat. The installation at an angle will cause a false
reading of depth.

Fig. AP1.1.3 Installation at bow bulb

Location for transducer of Echo sounder

The best position is the above-mentioned B. Installation at other areas may be
affected by air bubbles and cause unstable depth indications.

The lower frequency, the more the air bubble interference.

Use 200 kHz transducer which there is the possibility of air bubble interference.

200 kHz transducer 200 kHz or 50 kHz transducer

Fig. AP1.1.4 Location of Echo sounder transducer
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AP1.1 Transducer Position

AP1.1.2 Installation of Echo sounder and Doppler sonar transducers

Decide location of Doppler sonar transducer first.
When installing Doppler sonar and Echo sounder transducers, decide the location for

the Doppler sonar transducer first. The Echo sounder transducer is placed behind the
Doppler sonar transducer about 2 m or more.

keel

Echo sounder transducer Doppler sonar transducer

Fig. AP1.1.5 Echo sounder and Doppler sonar transducers

The recommended area for Echo sounder transducer to be mounted shows Fig.
AP1.1.6.

Recommended area C
for Echo sounder DS-30/50 transducer
transducer “ 120°
l\\ /
A
_____ _. e —— - — —{ 9% — —_————  —_»Bow

| \J /

| w\|,120°

! L>2m B ]

Fig. AP1.1.6 DS-30/50 and FE-700 transducers

Doppler sonar transmits three beams in directions A, B and C. Never place the Echo
sounder transducer in the directions A, B and C.

DS-80 and FE-700

Recommended area
for Echo sounder
transducer

Fig. AP1.1.7 DS-80 and FE-700 transducers
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AP1.2 Piping Transducer cable

AP1.2 Piping Transducer cable

Pipe the cable from the transducer flange to the transducer or matching box.

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

/[ /

|

[ .
WUNCTION | Matching box

[l Box

|

|

BOSUN STORE

Transducer tank

Fig. AP1.2.1 Piping transducer cable
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AP1.3 Installation on ship with protruded keel

AP1.3 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

Keel bottom
(@]

Transduceér
The transducer face must be flushed

with the bottom of the keel.

Fig. AP1.3.1 "In keel" Installation

2. "Beside keel" installation (Using tank)

Hull bottom

Transducer The transducer face must be flushed
with the bottom of the keel.

Fig. AP1.3.2 "Beside keel" installation
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AP1.3 Installation on ship with protruded keel

3. "Parallel to keel" installation (Using tank)

About 1 m from the keel

v \
The transducer face

must be flushed with  Transducer
the bottom of the keel.

Fig. AP1.3.3 "Parallel to keel" installation
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FURUNO
Appendix 2. Antenna Installation

AP2.1 Safety measures

AP2.1.1 MF/HF antenna

For the transmission antenna installation of MF/HF radio equipment, safety
measures fo high-voltage electricity should be considered.

Where high-voltage electricity runs; e.g. feeder, secure the height 2.5 meters or
more from the deck where crews walk. However, as far as the portion lower than
2.5 meters has a construction which does not easily come in touch with a human
body, or as far as it is located at the place which the human body does not
readily come in touch with, this shall not apply.

Where high voltage is
applied

More than
2.5m

.

Note: If the metal safety
fence is metal mesh, it must
be understood that radio
radiation would be lowered.

Fig. AP 2.1.1 Example of safety measures for transmission antenna
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AP2.1 Safety measures

AP2.1.2 Caution label

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

Personnel should not approach an area in which the radiation level is higher
than 10 W/m?, e.x., within 4 m from the radome surface.

For example, apply Caution Label

1. A prominent place under the antenna mast (to the dome, one sheet is affixed
but people may come close to the dome to read the characters written and
does not work as the prevention of disability. Understand the purpose and
choose appropriate place.)

2. A prominent place at the approaching place to compass deck that is rigged
with the radome.

INMARSAT B: 6 m
INMARSAT F: 4 m

For example, it is one method to ’ | ‘
paint a danger zone.

Affix a caution label for radio
waves of high radiation level.

Caution label for radio waves
of high radiation level

Fig. AP2.1.2 Examples of safety indications by INMARSAT radiation levels
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AP2.2 Antenna arrangement

AP2.2 Antenna arrangement

In order to satisfactory communication, the distance between necessary
antennas should be ensured, and interference between antennas should be
reduced. However, in case the antenna is mounted to a compass deck or radar
mast with a limited space, there are cases in which the antenna is unable to be
mounted as per the guidelines stipulated herein or it is difficult to mounted the
antenna, but consider the mounting in conformity to the purport of this document
as much as possible. The basic concept of antenna mounting includes:
1. Each antenna should be rigged out of beams of radar or INMARSAT.
2. Rig with receiving antennas kept more than 1 m away.
3. Rig with VHF transmission antennas including AIS kept away as much as
possible. If possible, keep them more than 10 m away.
4. Separate between MF/HF transmission antennas and receiving antennas
as much as possible.
5. Rig the antenna of INMARSAT C to the top of the radar mast free of
obstacles. In addition, grasp the shadow sector of INMARSAT B, F and

explain users.

Rigging example of INMARSAT F radar mast

FAX No.1 VHF WR  AlS

No.1 GPS \ Safejy_Eiiiteznce / /
¢ ¢

e o ¥ S

No2VHFTR ! \

A\ @)
N wEmFDSC ) NAVTEX @

Mag kC—ompas

N

N B ANT No2GPS @

S Band Radar Mount antennas outside the
X Band Radar N compass safety distance which
magnetic compass requires.

No.2 VHF WR No.1 VHF TR
/MfHF Tx

INMARSAT C

Example of rigging two IMARSAT C

FA No.1 VHFWR AIS

X
Safety Distance
MF/HF DSC \ o
C LN / /
¢ ¢

\\ LR \
No.2 VHF TR ! N
R
\ O INMARSAT F J NAVTEX @
Ma;.’C—ompas

\' B.C ANT

No.2GPS @

No.1 GPS Mount antennas outside the

[ ]
M compass safety distance which
magnetic compass requires.

No.2 VHF WR No.1 VHF TR
INMARSAT C MF/HF Tx

INMARSAT C

AP2-3



AP2.2 Antenna arrangement

AP2.2.1 INMARSAT antenna

INMARSAT C antenna

Mount the omnidirectional antenna unit high atop a mast clear of stays and the
turning diameter of a radar antenna. The ideal mounting location would be where
no obstacle appears in the fore and aft directions down to -5° and down to -15° in
the port and starboard directions. This concept is shown in the figure below.
Shadow sector of the antenna mast, whip antenna, etc. should be within 2
degrees at one meter from the antenna unit.

Allowable
shadow
5m CEEEEE 1 m: 0.035 m
=] 2m:0.07m
-1 4m:0.14m
im
0.5m
0.1m
im 5m 10m 50m 100m
Distance

Fig. AP2.2.2 Size of allowable shadow sector of INMARSAT C
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AP2.2 Antenna arrangement

1. Rigging of two INMARSAT C antennas

The arrangement should be carried out as below. Adjust heights between two
antennas so that any of the antennas does not enter the following range. Keep at
least 1.5 m distance between two antennas in order to avoid interference
between antennas. Provide 1 m or more level difference between two antennas.

-15 deg. or more

Set 1 m or
more apart. Set1.5mor

more apart.

<

2. Relation between INMARSAT C and INMARSAT B, F

Provide more than 3.5 m distance between INMARSAT B, F and INMARSAT C
antennas. If beams of INMARSAT B, F are directed to the antenna of INMARSAT
C, INMARSAT C can not synchronize to the receiving signal.

-15 deg. or more

FURLUING

|‘ > Set 3 m or
more apart.
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AP2.2 Antenna arrangement

3. Rigqging of INMARSAT B, F antennas

Antenna blocking should be considered. Mount INMARSAT B, F at locations free
of any obstacles (radar mast, etc.) that exceed 6° within 10 m from INMARSAT B,
F antennas.

The size of an obstacle of 6° at 10 m distance is about 1 meter.

Set 10 m or
more apart

FURWwMN

Obstacle
exceeding 1 m

4. Relation between INMARSAT B, F and GPS antenna

Keep them 5 m or more away from each other. If GPS antenna is rigged at
locations within 5 m from INMARSAT B, F antennas, rig it deviated more than

2 m from INMARSAT beams.

Directing INMARSAT B, F beams to the GPS antenna lowers the GPS reception
level.

Fupuwe?

/: Fum"'r‘ \\/Z\I -5° or more

Fupuwe?

Keep 5 m or
2m more away.
< " >

1
gl ¥

Keep 2 m or more
away from the out
of beams.
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AP2.2 Antenna arrangement

5. Relation between INMARSAT C and GPS antenna
Keep them at least 3 m away from each other. If GPS antenna is rigged at

locations within 3 m from INMARSAT C antenna, rig it deviated more than 1 m
from INMARSAT beams.

Fupuwe?

1
g‘ "

/ —— || -15° or more

Keep 3 m or
Tm more away
<> >

Keep 1 m or more away from
the out of beams.

6. Relation between INMARSAT B, F, C, GPS and S band radars

Deflect from radar beams and avoid rigging in an area within 5 m from radar
antenna.

Mount INMARSAT C to the location above the shaded areas of the figure below
so that antennas are not subject to S-Band radar interference.

FUr2ws M

instan above this line

}

INSTALLTION

- ZONE
P OHIBETED
2m : ZONE
=27
M
| 5m
S-band radar§
Punuu'. HORIZONTAL LINE

==z FUR2 W NG
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AP2.2 Antenna arrangement

7. Relation between INMARSAT B, F, C, GPS and X band radars

Avoid rigging in an area within 5 m from radar antenna.

If it is unavoidable to rig antennas in an area within 5 m from radar antenna,
adjust height between antennas so that antennas are not subject to radar beams
in the range within £15°.

If locations are kept 5 meters or more apart from radar antenna, adjust the height
between antennas so that antennas are not subject to radar beams in the range
within £10°.

If antenna is rigged within
5 m, keep away from the
radar beam range within
about 15°.

-15° or more

Within 5 m: £15° or more 5 m or more: £10° or more
| |
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AP2.2 Antenna arrangement

AP2.2.2 VHF (AIS) antenna, MF/HF antenna
1. Relation between VHF antenna, MF/HF antenna and INMARSAT B, F, C

5 m or more
<< >
INMR-B/F |[Fumwm
: MF/HF RT
2 m or more
5 m or more
MF/HF
NAVTEX
INMR-C - DUP-RX ANT
2 m or more VHF LT -BC ANT
> - AIS VHF 2 - MF/HF WR

-VHF RT —
- VHF WR

2. Relation between VHF antenna and MF/HF antenna

MF/HF
- DUP-RX ANT MF/HF RT
-BC ANT VHF
- MF/HF WR - AIS VHF
NAVTEX -VHE RT
- VHF WR
R 5 m or more 3 m or more
: < > | « |
a 1 m or more

4m or more
\ \ GPS VHF
—— - AIS VHF
1 m or more -VHE 1 m or more rumuwse 1 M OF More _VHE RT

“VHFWR «—  » 00 E—

E

NAVTEX
—— 2 m or more

MF/HF MF/HF —
- DUP-RX ANT - DUP-RX ANT
-BCANT -BCANT
- MF/HF WR - MF/HF WR VHF
- AIS VHF
- VHF RT
1 m or more 2 m or more

¢ —r | —mmm>

AP2-9



AP2.2 Antenna arrangement

3. Relation between VHF antenna and VHF antenna
Note that channels which cannot avoid interference occur even if antennas
between VHF telephones are kept away 5 m to 10 m.

Structure

VHF  Between RT and WR: 5 m or more VHF
Between RT and RT: 5 m or more
Between WR and WR: 1 m or more

<+—> | < >

3 m or more
2 m or more

4. Relation between VHF antenna and AlS antenna

When VHF radiotelephone interferes with AIS, the AIS target is lost.

The target-lost conditions differ according to ship speeds and navigation status.
For example, with FA-150, in the case of a target with ship speed lower than 14
knots, it becomes a “Lost target” when no signal is received from the target for

50 seconds.
VHF RT
VHF WR
AIS VHF VHE RT
3 m or more 10 m or more |
>
5 m or more |£
>
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AP2.2 Antenna arrangement

5. Relation between VHF antenna, MF/HF antenna and radar antenna
In case the distance between VHF antenna, MF/HF antenna and S, X band
radar antennas is within 5 m, install VHF antenna, MF/HF antenna without radar

beam zoon.
Install above this line
|
INSTALLTION
S ZONE P
OHIBITED
2m
- pd

B %

S-band radarj

HORIZONTAL LINE
VHF MF/HF

AP2-11



AP2.2 Antenna arrangement

6. Points to be remembered in mounting MF/HF antenna

It is recommended that a feeder angle is 45 degrees or more in order to improve
radio radiations.

In addition, when the antenna feeder line is connected to the antenna terminal of
the antenna coupler, it is required to prevent slacking at antenna connections or
feeder breakage due to feeder swinging.

In case of duplex operation, it should be considered for prevention of interfering
from transmitting signal to receiving signal.

Keep the receiving antenna away from the transmission antenna as much as
possible. (For example, mount receiving antennas to the fore mast.)

Element tightening
torque should be
100 N.m.

Element tightening
torque should be
200 N.m.

Grounding of antenna coupler

Use 50-mm or wider copper plates to
establish ground.

If the copper strap is more than 1 meter,
use a 100 mm wide copper strap.




AP2.2 Antenna arrangement

Reference:

Oscillation range of AT-101DS antenna;

Keep more than 5 m away in order to avoid contact of AT-101DS antenna with
radar mast and other structures.

/ Wind velocity: 20.0 m/s
X=147m

Wwind velocity: 40.0 m/s

/ X=4.13m
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AP2.2 Antenna arrangement

7. VHF antenna: FAB-151D

Installing the VHF antenna in the way as shown in (a) defective mounting

example increases reflection electric power, to which care must be taken.
Reference: Reflection electric power shall be within 10%.

In addition, excessively tightening the antenna mounting brackets deforms the

brackets. Mount the antenna with proper brackets.

Mounting position of
antenna brackets is
excessively low.
Mount within 5 cm.

Excessively low |-
fixing position of [~
antenna ;

(a) Example of defective mounting

T e A

The antenna-fixing portion
slightly comes out.

Mount
within 5 cm.

SEEEsEm R s
EEs s s E ...
I
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AP2.2 Antenna arrangement

AP2.2.3 Radar antenna
For S-band radar and X-band radar, arrange antenna units in such a manner to
avoid beams from each other.

S-band radar

X-band radar

.
L
-

N N
e

X-band radar i

*' S-band radar

7>
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AP2.3 Table of antenna interactions

AP2.3 Table of antenna interactions

Table of antenna interactions

No.1 No.2 INMAR- INMAR- No.1 VHF | No.1 VHF | No.2 VHF | No.2 VHF
INMR-C INMR-C SSAS B/E AIS NAVTEX |MF/HF WR| MF/HF RT | MF/HF Rx RT WR RT WR GPS S- RADAR | X- RADAR
No.1 L=15m L=15m
INMR-C - H=1m H=1m 35m 2m 2m 2m 5m 2m 2m 2m 2m 2m 3m Beam Beam
No.2 L=15m L=1.5m
INMR-C H=1m -- He1m 35m 2m 2m 2m 5m 2m 2m 2m 2m 2m 3m Beam Beam
INMAR- L=15m L=15m
SSAS H=1m H=1m -- 35m 2m 2m 2m 5m 2m 2m 2m 2m 2m 3m Beam Beam
INMAR
B/F 35m 35m 35m -- 2m 2m 2m 5m 2m 2m 2m 2m 2m 5m Beam Beam
AlS 2m 2m 2m 2m - 2m 2m 3m 2m H:l_Omor 5m H:1.0mor 5m 1im Beam Beam
V:3m V:3m
NAQ/;EX 2m 2m 2m 2m 2m -- 1m 5m 1m 2m 1m 2m 1im 1m Beam Beam
M\I/:\/ISF 2m 2m 2m 2m 2m im -- 5m im 2m im 2m 1m im Beam Beam
MF/HF
RT 5m 5m 5m 5m 3m 5m 5m -- 5m 3m 3m 3m 3m 4m Beam Beam
M;’SF 2m 2m 2m 2m 2m im 5m -- 2m im 2m 1m 1m Beam Beam
H: 10 m
Nol1lVHF RT 2m 2m 2m 2m orV:3m 2m 2m 3m 2m - 5m 5m 5m 1m Beam Beam
No.1
VHE WR 2m 2m 2m 2m 5m 1m im 3m im 5m - 5m 1m im Beam Beam
No.2 H: 10 m
VHE RT 2m 2m 2m 2m VR B T 2m 2m 3m 2m 5m 5m - 5m 1m Beam Beam
No.2
VHE WR 2m 2m 2m 2m 5m 1m 1m 3m 1m 5m 1m 5m -- im Beam Beam
GPS 3m 3m 3m 5m im 1m 1m 4m 1m 1m 1m im im -- Beam Beam
R ASD_AR Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam - Beam
R A)I(D-AR Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam Beam --
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FURUNO
Appendix 3. Radar Waveguide

AP3.1 Waveguide for X-Band Radar

Caution on handling wavequide

Be careful not to deform the waveguide.
WREEELVEIERLTT A,

HE Minimum bending radius
Straight section more E bend Rmm =200 mm
than 300mm Hbend Rmm =400 mm
AR E300mm 2 L E@E
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AP3.1 Waveguide for X-Band Radar

Tools for fabricating X-Band Radar Wave-Guide

If necessary, order these tools to FURUNO.
Type: OP03-123, Code No. 0084488800

Code No. Item Type Qty.
00015179800 FR-90 power tool R4KG5549 03S9791-0 1set
10020750000 Edge gauge 03-009-0530-0 1
10020754000 Gauge (Square) 03-009-0534-0
00080584700 Tool box #2207 1
00080584800 Brush 8inch 1
00080584900 Wrench For M4 2
00080585000 Hack saw HFJ-12 1
00080585100 Saw 250 m x 24 mm 6
00080585200 File L150 1
00080585300 File L150 1
00080585400 Knife DK-N 1
00080585500 Heavy duty snhips K30, 190 1 set
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FURUNO
AP3.1 Waveguide for X-Band Radar

Procedure

Make sure not to leave scrapings in the waveguide.
WEREDOROYREMFOTTF S,

- Cutting of PE sheath.
AL EAND,

.

Take care not to damage

| 40""
| the conductor with knife.

- | Wind a PVC tape at a part away from. W LTIV LI TER T AL,
the cutting point. -
P RISE =T —T e ' :

Raise up and remove the sheath.
L—A%|IER D

Wipe the compound with cloth,
FENT, T ERERTFEN,
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FURUNO
AP3.1 Waveguide for X-Band Radar

Finish the edge of the conductor with a file.
WAL T LT TTF AW, g:‘igtfg;?gt?bt?év

Slip the connector
ARTFEMALLT.

Turn the feed gear counterclockwise and
bring flare roller to the center of the holder.
ENXPEEBHEEHCELTNENER BRI —
DhR(ZIFTEET,

TE
1L LTEy F< vyLET.

put forth the conductor one pitch i\
from.the end of attachment.
- F £ v PRGSO WEE

Avoid accidental starting.
Don't carry tool with finger on switch.

After upper attachment put on the
conductor, fix it by metal fittings.

FROT S+ FA Y FEREERE.
BAISGRATRELTTFSW,
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FURUNO
AP3.1 Waveguide for X-Band Radar

Apply silicone grease to the end of the flare roller.
YL A% EIET.

rmE:m1

Change the switch to flaring
mode(R). Do not touch movable parts or
accessories unless the power source
-7 -BON-FILhH Q&SR has been disconnected.
PYAA > FERFBELTTFEN, v

R: flaring mode
L: reverse mode
O: neutral mode

X4 2 ¥k ) Y2 A
R:7v7-InIxd 38 . .
L:u=5-2RCREIt cooh the switch, and flaring

Qi:=za—-t3 00

A4 v FEEREMTLEEIEEVET,
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FURUNO
AP3.1 Waveguide for X-Band Radar

If give crack, once more /
bL. T — BRSNS CIEPY LT T EWN,

Insert the “edge locating jig" into the waveguide
and finish with scissors and a file.
FFIGHRAEBERITIIAL,

MBS ACERE—HTAEANAFIL TR TEEIS2T,

Metal-cutling scissors
SIS
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AP3.1 Waveguide for X-Band Radar

Cleane well the inner surface of the conductor.
75 TARmEENWZLTTaL,

o

Set the front side (havingw

outward. X
Cpdes g HYET. = . Set the conductor in the center
SAACREN HUET. SIEE T of groove of the gasket.

NoF OROPRICEEROY) 0%
ShtTTI,

Take off the cloth.
HENEFBMIHLUTTEW,

Tighten the bolts in numerical order.
BRICHTHILMHENLTTF AL,

Pouring of sealing compound.
L= XA EFALET, 0

Wind the self-bonding tape (FCO tape) between
the ends of the connector and PE sheath,
half-lapped in two layers.
ACMEF—F(x7a7—)TEIv72WHELLET,

Further, wind PVC tape hazlf-lapped in twa layers
That is the end of the treatment.
EC ZOLITPVCTF—T 54 5v 7 2RBELET . A TRTTT.
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AP3.2 Waveqguide for S-Band Radar

AP3.2 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 in the factory.

Installing coaxial cable
Use the cable band for fixing the cable supplied.

The cable band Fig. AP3.2.1 (Type: 03-011-3228, Code: 100-049-62) is
also available optionally.

&7

Fig. AP3.2.1 Cable band, optional
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AP3.2 Waveqguide for S-Band Radar

Necessary tools

No. Name Type No. Name Type
1 Hack-saw HFJ-12 8 Knife DK-N
2 Pincers 220 mm 9 Bench rule with stopper 150 mm
3 Plier PL-200 10 Brush Small
4 Snips 170 mm 11 Brush Medium
5 Nipper 70-150 12 File Fine
6 Knife LDS-20-028 13 File Second -cut
7 Hammer 18 mm 14 Tool Box Y-350
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AP3.2 Waveqguide for S-Band Radar

Installation Material

SUMITAPE

- | PVCtape

Notel: 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 with using the hacksaw and scale (gauge).

Cutting point
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FURUNO
AP3.2 Waveqguide for S-Band Radar

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

Cutting point

Y 40

Outer conductor

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

24.5~25mm
Removing burr

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

Insulator

AP3-11



FURUNO
AP3.2 Waveqguide for S-Band Radar

7. Flare the outer conductor along the connector by the pincers.
8. File the outer conductor beyond the diameter of the connector.

Connector Pincers - File this portion.

l

Coaxial cable -

Quter conductor

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 and Hacksaw)

Connector Gauge

l 7~ Leave 1 mm.

Coaxial cable

Cutting points
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FURUNO
AP3.2 Waveqguide for S-Band Radar

10. Remove the gauge.
Then, file the inner conductor to finish.

11. Assemble the relay connecter and the relay conductor, and then connect it to the
coaxial cable.
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FURUNO
AP3.2 Waveqguide for S-Band Radar

12. Tape the self-bonding tape twice or more on the cable and connector. And then,
tape the PVC tape over the self-bonding.

Vinyl tape

Aluminium tape
Self-bonding tape

Bond

W I;:l l | [
Iff f-i i,.'|| I
f J

Sheat-h \

Connector assembled
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Appendix 4. Cables

AP4.1 Power cable

- Loss of the ship’s main voltage caused by the supply cable.

- 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.

4.1.1 Voltage drop
The voltage “Vd” decreased by the cable is given by the following equation;

Vd =K irL/1000

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

Maximum Cable length
L=1000Vd/Kir

Resistance of the cable (ohm/km)

Type Nominalzarea Number of Wires/diameter Resistance of cable
(mm”) of each wire (mm) (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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AP4.1 Power cable

Example 1: VHF radio (24 VDC)

When the cable type is DPYC-6 (6 mmz, r = 3.08 ohm/km) and transmission
current is 7 A, the cable length which decreases the voltage to 3 % of standard
voltage (24 V), is 16.7 m.

Vd=24x0.03=0.72V
L =(1000x0.72) /(2 x 7 x 3.08) = 16.7 m.

If the longer cable is required, Type DPYC-10 or thicker one is appropriate.

Example 2: Cable for battery (back up: 24 VDC)

When the cable type is DPYC-35 (35 mmz, r = 0.524 ohm/km) and consumption
of current is 50 A, the cable length which decrease the voltage to 5 % of
standard voltage (24VDC), is 22.9 m.

Vd=24x0.05=1.2V
L =(1000x1.2)/(2 x50 x 0.524) =22.9 m

If the longer cable is required, Type DPYC-50 or thicker one is appropriate.

Example 3: PR-850A (AC/DC Power supply)

When the cable type is the DPYC-4 (4 mmz, r = 4.61 ohm/km) and current
consumption is 7 A (220 VAC), the cable length which decrease the voltage to
5 % of standard voltage (220VAC) is 170 m.

Vd=220x0.05=11V
L =(1000 x 11) /(2 x 7 X 4.61) = 170m

If the longer cable is required, Type DPYC-6 or thicker one is appropriate.
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AP4.1 Power cable

Current vs. Maximum cable length

Fig. AP4.1.1 shows the maximum cable length versus current in order to keep
the voltage drop within 5 % when power supply is 24 VDC.

65.00 m ‘\
’g A 60.00 \L\ \
E 55.00
< 5000 il %
S 4500 FALA N
S 4000 e
Q 3000 ;K i! B‘& \
e ; Ve W ~5
< 25.00
2 1000 o= Tk S ——
£ 500 —Sw - Sdadllil SRR
g 0:00 | I 1 ! | | | | | |
9 O © & & & & ©
RO R SN S LI\ A SIS N
N3 ,\Q. ‘19 ‘”bQ' th (QQ' “OQ' /\Q. (bg.
> Current
—=—DPYC-1.5 DPYC-2.5 DPYC-4
—+—DPYC-6 —=—DPYC-10 —DPYC-16
—DPYC-25 DPYC-35 DPYC-50
Diameter of DPYC
wire 15| 25| 4 6 10 16 | 25 | 35 | 50 | 70
Conductor
resistance 12.2| 756| 47 | 311 | 1.84 | 1.16 |0.734|0.529|0.391 | 0.27
(Ohm/km)
at 20°C

Fig. AP4.1.1 Current vs. maximum cable length
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AP4.1 Power cable

The following tables show the relation among voltage drop of load current and
cable length in accordance with the cable type.

DPYC-1.5 (12.2Q /km) DPYC-2.5 (7.56 Q2 /km)

40m | EEEEEEEEE EEEEEEEEEE RN 40m LE T
| EEEEEEEEE EEEEEEEEEN | 1T 7111
I Allowable current: 23A [0
Allowable current: 16A | [5A |
30 S5A | 30
4
4
v [10A H
20 A 20
| 10A [ aa .
4 & / [15a
10 =P TT 10
1 7
EEE= 15A A
1 -
= ot
0 1.0 2.0 3.0 4.0V 0 1.0 2.0 3.0 4.0V
m
40m 11T TT 1]
Allowable current: 31A = i
| 5A T T
10A [10A ]
y
30 4
my man 30 -+
A 1sA b
L/ 20A
4 / vd
4
4
20 20 vi a
[20aH y y
A
4
AN ANEEP 4NN EEEDZSEEEE EEEEEEEEEE A EEEEEEEEE
10 /- 10 v <
4
4 4
| [}
| Allowable current: 39A  H
I EEEEEEEEEE I EEEEEEE|
0 1.0 2.0 3.0 4.0V 0 10 20 3.0 4.0V
DPYC-10 (1.84Q /km) DPYC-16 (1.16Q /km)
o 1 40m TR
10A
T a [20A [
[20A] {30A ]
30 4 ] Vi 1' 1 40A
/ A1 30A [ 30
4
A
A
4
20 < 20 y.d
/ 4
Y
P 4 A
A
10 vi 10 my.
4
» v
Allowable current: 55A H . N
EIEEEE EIEEEEEEEEE EEEEEEEE| Iﬁlllolv:llat:)llellclulrlr??flz?ﬁII N
0 10 2.0 3.0 4.0V 0 1.0 2.0 3.0 4.0V
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AP4.1 Power cable

DPYC-25 (0.734Q /km)

DPYC-35 (0.529 Q /km)

40m 11T 117 40m 11T
11T | ]
[30A B/HA 2041 I y
A 50A | [ ==7 y
y, f Al S0A
60A [ L
30 30 £
/ 4 v
y /4
/ /0
/ /
/ /
20 20
V. y 4
/
4
y
/
10 A 10
w4
A
y4
M 4
Allowable current: 98A [ i Allowable current: 118A E
0 1.0 2.0 3.0 4.0V 0 1.0 2.0 3.0 4.0V
DPY/DPYC/DPYCY cables.
; : DPYC | DPYCY | Conductor | Conductor .
Nom'”‘?" il Quter DPY Outer Outer resistance | resistance Test Ins‘ulatlon
cross-sectional | number/ h Outer . . ; ; resistance
. diameter . diameter | diameter | without with voltage
area Diameter A diameter : - . . (M Ohm
(mm?) (mm) of wire i fin. fin. plating plating V) km)
MM | mm) | (mm) | (©hmikm) | (©hm/km)
1.5 7/0.52 1.56 10.4 11.7 13.7 12.1 12.2 1300
2.5 7/0.67 2.01 11.5 12.8 14.8 7.41 7.56 1100
4 7/0.85 2.55 12.6 13.9 15.9 4.61 4.70 900
6 7/1.04 3.12 13.9 15.2 174 3.08 3.11 800
10 7/1.35 4.05 15.8 17.1 19.3 1.83 1.84 3500 700
16 7/1.70 5.10 18.1 19.4 21.8 1.15 1.16 600
25 7/2.14 6.42 21.7 23.0 25.6 0.727 0.734 500
35 712.52 7.56 24.2 25.5 28.1 0.524 0.529 450
50 19/1.78 8.90 28.1 29.4 32.2 0.387 0.391 450
70 19/2.14 10.7 33.3 35.1 38.5 0.268 0.270 450
MPY/MPYC/MPYCY cables.
Nominal ' MPYC | MPYCY | Conductor | Conductor .
Number | Cross-sectional L Outer MPY Outer Outer resistance | resistance | Test | 'nsulation
area number/ n Outer A . : ] resistance
of : ; diameter : diameter | diameter | without with voltage
(mm?) Diameter : diameter . . - : (M Ohm
conductor (mm) of wire fin. fin. plating plating V) km)
(o (mm) (mm) | (Ohmikm) | (Ohm/km)
2 8.7 10 12.0
4 9.9 11.2 13.2
7 11.9 13.2 15.2
12 155 16.8 19.0
19 1 7/0.43 1.29 18.3 19.6 22.0 18.1 18.2 1500 1200
27 22.1 23.4 26.0
37 24.8 26.1 28.9
44 28.0 29.3 32.1
77 35.9 37.7 41.0
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AP4.1 Power cable

MPYCS/MPYCYS Cables

Nominal Wire MPYCS | MPYCYS | Conductor | Conductor imelkiten
Number | cross-sectional ber/ Outer Outer Outer resistance | resistance Test istance
of area Sil;rr?leirer diameter | diameter | diameter | without with voltage re(}:/:sOhm
conductor (mm°) (mm) of wire fin. fin. plating plating () e
(mm) (mm) (RQ/km) (R/km)
2 10.7 12.7
4 11.9 13.9
7 13.9 15.9
12 17.6 19.8
19 1 7/0.43 1.29 206 23.0 18.1 18.2 1500 1200
27 24.3 26.9
37 27.0 29.8
44 30.2 33.2
TTY/TTYC/TTYCY cable.
Pair Nominal Wire TTY TTYC TTYCY TreniEiien
cross-sectional QOuter Outer Outer Outer Conductor Test )
Number number/ . . . . ; resistance
of wire area; Diameter dlame_zter d|ar_neter d|ar_neter d|ar_neter resistance | voltage (M Ohm
(mm°) of wire fin. fin. fin. (Ohm/km) V)
(mm) km)
(mm) (mm) (mm)
1 2 7.9 9.2 11.0
1T 3 8.6 9.9 11.7
1Q 4 9.3 10.6 12.6
4 8 14.2 15.5 17.7
7 12 0.75 7/0.37 111 16.9 18.2 206 26.0 1500 300
10 20 21.7 23.0 25.6
14 28 23.5 24.8 27.4
19 38 26.4 27.7 30.5
TTYCS/TTYCYS Cables with shield.
Pair Nominal . TTYCS | TTYCYS .
N cross-sectional | _\Wire Outer Outer Outer | Conductor | Test | MSulation
s area number/ | - meter | diameter | diameter | resistance | voltage | "€SiStance
of wire (mmz) Diameter : ’ ! g (M Ohm
of wire fin. fin. (Ohm/km) (V) K
() (mm) (mm) 1)
1 2 10.1 12.1
1T 3 10.6 12.6
1Q 4 11.3 13.3
4 8 16.3 18.5
7 12 0.75 710.37 1.11 19.0 214 26.0 1500 300
10 20 24.0 26.7
14 28 25.7 28.3
19 38 28.8 31.6
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AP4.2 Coaxial cable

AP4.2 Coaxial cable

When the coaxial cable type is selected, the decrease of RF signal loss is
recommend within 3 dB around.

For example, if the VHF antenna coaxial cable is RG-10/UY and the cable length
is 30 m, the loss of 2.4 dB is resulted. In this case, antenna input power is
decreased from 25 W to 14 W around. The receiving sensitivity is also
decreased.

1000 dB/km E

100 dB/km

10 dB/Kkm ==

RF signal loss

| A T ; : :
10MHz 100MHz 1000MHz
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AP4.2 Coaxial cable

AP4.2.1 Using Coaxial cable list

Equipment Type Freq, Range Remarks
30 m: 8D-FB-CV
Inmarsat B FELCOM 82 1.5/1.6 GHz 50 m: 8D-FB-CV
100 m: 12D-SFA-CV
30 m: TP5FBAW-5DFBB
Inmarsat C FELCOM 15 1.5/1.6 GHz 50 m: 8D-FB-CV
100 m: 12D-SFA-CV
15 m: TP58A15W-RG58
30 m: TP5FBAW-5DFBB
FELCOM 16 1.5/1.6 GHz 50 m: 8D-FB-CV
100 m: 12D-SFA-CV
30/40/50/60 m: 8D-FB-CV
Inmarsat F FELCOM 70 1.5/1.6 GHz 100 m: 12D-SFA-CV
FS-5000 1.6 ~30 MHz 50 m: RG-8A/U, or RG-10/UY
; 50 m: RG-10/UY
MF/HF Radio FS-1570/2570 | 1.6t0 30 MHz | or
50 m: 0550462(5D-2V)
Built-in 15 m: FAX-5 (3D-2V)
MF/HF W/R 2/4/6/8/12/ )
FS-1570/2570 18/22/25 MHz 50 m: RG-10/UY
. 40 m: RG-10/UY
VHF Radio FM-8800S/D 150/160 MHz 100 m: 8D-EB-CV
Built-in 40 m: RG-10/UY
VHF WR FM-8800S/D 156.725 MHz 100 m: 8D-FB-CV
20 m: RG-10/UY
AIS FA-150 150/160 MHz 30 m: 8D-FB-CV
50 m: 8D-FB-CV
50 m: NX-7 (3D-2V)
NAVTEX NX-700 518 4“2';3 ggk%L‘HZ' 50 m: RG-10/UY
) 200 m: RG-214
15 m: TNC-PS-3D-15
GPS GP-90 1575.42 MHz 30 m: 8D-FB-CV
50 m: 8D-FB-CV
. 80to 160 kHz | 15 m: FAX-5 (3D-2V)
FAX Receiver | FAX-215 2t025MHz | 50 m: RG-10/UY
All band Receiver 0.1to 30 MHz 50 m: RG-10/UY
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AP4.2 Coaxial cable

AP4.2.2 decibel (dB)

The decibel (dB) is a measure of the ratio between two quantities, and is used in
a wide variety of measurements in acoustics, physics and electronics. While
originally only used for power and intensity ratios, it has come to be used more
generally in engineering. Decibels are useful because they allow even very large
or small ratios to be represented with a conveniently small number (similar to
scientific notation). This is achieved by using a logarithm.

Substituting a measured voltage and a reference voltage and rearranging terms
leads to the following equations and accounts for the difference between the
multiplier of 10 for intensity or power and 20 for voltage:

PdB=10log(P,/Po)
PdB=10log(VZ/Ry / VZ%/R,) > VdB=20 log(V3d/ V3,)

Where V, are a specified reference voltage. This means a 20 dB increase for
every factor 10 increase in the voltage, or approximately 6 dB increase for every
factor 2.

Note that in physics, decibels refer to power ratios only; it is incorrect to use
them if the electrical impedances are not the same at the two points where the
voltage is measured, though this usage is very common in engineering.

For example, dBm is an abbreviation for the power ratio in decibel (dB) of the
measured power referenced to one milliwatt (mW).

- dBm (N dBm=10log10P/1mW)

dB(mW): power relative to 1 milliwatt.
- dBp or dBu (N dBu=20log10V/1pV)

dB(uV/m): electric field strength relative to 1 microvolt per metre.
- dBW (N dBW=10log:10P/1W)

dB(W): power relative to 1 watt.
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AP4.2 Coaxial cable
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FFURUNO
Appendix 5. Basic Skill

AP5.1 Cable Termination

AP5.1.1 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 CRIMPCX 34S | lzumi 2
Non-insulated terminal crimper | P-75 Hozan 3
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AP5.1 Cable Termination

Procedure:

1. Remove the armor, and tape the end of the armor.
2. Remove the inner sheath without cutting inner wires.

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

Tape the end of armor.

Remove protectives.
Never nick the inner insulation.

3. Crimping on lug

The jacket length to be removed is (I + 1) mm.
‘4— —>

_E__ - P iiii > _ﬁ )
T T e .
'f;-_*ﬂr.:ffv::]'t)/

_ ! Cable
Cable jacket » «—» conductor

Insulator .
|_ P Metal Crimping on lug

e e e

F'_'.'_': O

S gttt

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

E) Cable jacket %
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AP5.1 Cable Termination

4. Finishing

Pull on the wire after finishing the crimping to test your crimp.
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AP5.1 Cable Termination

AP5.1.2 SRCN connector

Wires must be soldered to pins properly.
Never burn the insulator by the soldering iron.
It is recommended to use heat the shrink tubes (7 mm length).
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AP5.1 Cable Termination

SRCN connector
When grounding the grounding cable

7 Soldering

Cl,amp screw

¢ Connector case \ _
_/1/'} ra 4 Soldering side
k b, 7~
Tape the vinyl tape The shield is grounded through the clamp.

When not grounding the grounding cable

Shield 2cm

Solderinp side

Grounding

Solder the grounding ‘ cable  Clamp screw

cable and unused cables .

to the shield. \ Fix by

‘ Clamp___the screw.
Never apply excess heat! : -

7 :
Tape the vinyl tape. | = Connector case
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AP5.1 Cable Termination

AP5.1.3 Fabrication of BNC connector

Braid

® e
N

T

Jacket

1

W
G 7
<o [l
¥

Clamp

b |

Gasket
Clamp

Washer

Contact

/

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

«

-]

W ) i
- [b]
4

-

Body
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AP5.1 Cable Termination

AP5.1.4 Fabrication of M-type coaxial connector

Pre-soldering
(Do this quickly)
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AP5.1 Cable Termination

AP5.1.5 Fabrication of N-type coaxial connector (N-P-8DFB)

Outer sheath Inner sheath

Armor Shield
’

50

Heat shrinking tube

|

30

Clamp nuit

Packing

Aluminum tape

g i ===

Fold the shield and cut it to length.

Cut a break to the aluminum
tape every 90 degrees.

4 ] E
Insulator ~ Washer 2

X

Fold the aluminum tape.

Cut the aluminum tape even.

Cut off the insulator.

White spacer

Clamp nut i
Center pin Shell
Solder hole.
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AP5.2 How to solder

AP5.2 How to solder

AP5.2.1 Soldering

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.

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

Procedure
1. Apply a thin layer of solder to the part to be soldered.

2. Heat both parts of the joint by soldering iron.

3. In a couple of seconds, the two parts to be jointed will reach the solder’s melting
temperature. And, apply the solder.

4. Remove the soldering iron from the point. And, do not move the point until the solder
Is completely hard.

Good and bad examples of the soldering

Good example Bad example: Not enough temperature
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AP5.2 How to solder

Bad example:

Excess solder (causin Bad example: Bad example:
vibration problem) 9 Little solder (Half finished Bridge to other contact
P appearance)

AP5.2.2 Soldering connector plug

Soldering for Multi-pin connector

1. Strip the jacket. 2. Twist conductors.

3. Apply a thin coating of the solder. 4. Cut the conductor to length.

il L S
-‘--

- 2

5. Apply a thin layer of solder to the 6.Put the heat shrinking tube over the
tap. sheath.
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AP5.2 How to solder

8.Use the right amount of solder. Do
not move parts until the solder has
cooled.

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

Bad example

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

Jacket is removed too long.

Too little of solder

9. Place the heat shrinking tube in place.

10. Heat the tube by the soldering iron.
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AP5.2 How to solder

Soldering for M-P connector

1. M-P connector 2. Slide the coupler over the cable.

3. Strip the cable 300 to 400 mm. 4. Apply a thin layer of solder.

Do not nick the braid.

10 to 20 mm

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.

ig

Never nick the center conductor.
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AP5.2 How to solder

10. Tin the end of the center conductor.

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

holes.

13. Solder the center conductor.

Do not apply excess solder.

14. Trim the center connector.

15. Be sure that the solder covers holes
entirely with a smooth shiny appearance.
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AP5.2 How to solder

Bad example:

Solder shortage.

Solder shortage (No solder between the shield and connector).

Solder shortage.
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AP5.3 Waterproofing by taping

AP5.3 Waterproofing by taping

Vinyl tape Self-bonding tape

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

self-bonding tape.

3910

7 TR (&K

ANTENNA BASE (STEEL) \l

Waterproofing

B

X1
<4—— Waterproofing

X1

Eis 4 — F I (76-2V)
COAX CABLE 0. 3m
E#a R4 M)
COAX CONNECTOR

el

Waterproofing

X1

/

<~ 75X
ANTENNA STANCHION
*¥1

3L

27 MHz Whip Antenna
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AP5.3 Waterproofing by taping

How to taping

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

Good example Bad example

No water immersion

Water immersion

)

//_

Tape from the bottom up.

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

—
.

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

Clean the surface
thoroughly.

—

1

=t

i

v"l:‘ I'l | Tialtiap wrapping
I'l

Self-bonding tape Vinyl tape
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