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/A SAFETY INSTRUCTIONS

Read these safety instructions before you operate the equipment.

A Indicates a condition that can cause death or serious
WARNING injury if not avoided.

& CAUTION Indicates a condition that can cause minor or moderate
injury if not avoided.

& Warning, Caution

® Prohibitive Action 0 Mandatory Action

/A WARNING /\ WARNING

ELECTRICAL SHOCK HAZARD
Do not open the equipment.

Only qualified personnel
should work inside the
equipment.

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

Fire or electrical shock can result if the
power is left on.

Installe the specified transducer tank
in accordance with the installation
instructions. If a different tank is to be
installed the shipyard is solely respon-
sible for its installation, and it should
be installed so the tank doesn't strike
an object.

The tank or hull may be damaged if the
tank strikes an object.

Do not install the equipment where it
may get wet from rain or water splash.

Water in the equipment can result in fire,
electrical shock or equipment damage.

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

Electrolytic corrosion can damage the hull.

Be sure no water leaks in at the transdu-
cer installation site.

Water leakage can sink the vessel.

Also confirm that the transducer will not
loosen by ship's vibration.

The installer of the equipment is solely
responsible for the proper installation of the
equipment. FURUNO will assume no
responsibility for any damage

associated with improper installation.

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

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

The voltage rating of the equipment appears
on the label above the power connector.




A CAUTION

A CAUTION

Ground the equipment to
prevent electrical shock and
mutual interference.

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

Standard | Steering

CH-302/ 0.80 m 0.55m
MU-100C

CH-303 0.55m 0.30m

IF-8000 0.95m 0.65m

CH-302 0.30m 0.30m

CH-256 0.30 m 0.30 m

Install the monitor unit MU-100C out of
direct sunlight.

It is difficult to see the display in direct
sunlight.

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

Injury to hands may result if they become
caught in the shaft.

Do not exceed 20 knots when operating
the equipment and do not exceed 15
knots when raising or lowering the
transducer.

The transducer shaft may become
damaged.

WORKING WITH THE SONAROIL

Precautions

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

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

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

Keep the oil out of reach of children.

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

If the oil contacts skin, wash within soap
and water.

If the oil is ingested, see a physician
immediately.

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

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

The hull unit is designed to withstand ship's
speed of 20 knots. For vessel with greater
speed, reinforce the hull unit.

The transducer tank should be mounted at
the place above the waterline. If this is
impossible, make safety provisions (ex.
construction of watertight compartment).

If there is a possibibility of vibration at the
soundome in high-speed cruising, which
creates prssure inside the tank, discuss the

problem with shipyard and hull manufacturer.




SYSTEM CONFIGURATION

INTERFACE UNIT IF-8000
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EQUIPMENT LISTS

Standard Supply

Name Type Code no. Qty Remarks
lc\;Agr:]E:glr Lljrr]mlitt/ Ic\;/lllj-?(())%/C - 1 | Not supplied with blackbox type
Control Unit CH-302 - 1 Not supplied with unibody type
Interface Unit IF-8000 - 1 For blackbox type (not required for MU-151C)
Transceiver Unit | CH-303 - 1
Hull Unit CH-304 - 1 400 stroke See the_ following table for
CH-305 - 250 stroke Hull Unit Standard Supply.
SP06-01101 | 006-556-200 1 For unibody type*
Spare Parts SP06-01102 | 006-556-210 1 For transcgiver unit*
SP06-01103 | 006-558-990 1 For hull unit*
SP06-01111 006-556-220 1 For interface unit*
CP06-01200 | 000-068-496 06S4078 (5 m), 0654080 (15 m), CP06-01251*
CP06-01201 | 000-068-497 0654078 (5 m), 0654080 (30 m), CP06-01251*
CP06-01202 | 000-068-498 1 set 0654078 (5 m), 0654080 (50 m), CP06-01251*
CP06-01203 | 000-068-499 0654078 (10 m), 06S4080 (15 m), CP06-01251*
Installation CP06-01204 | 000-068-500 06S4078 (10 m), 06S4080 (30 m), CP06-01251*
Materials CP06-01205 | 000-068-502 06S4078 (10 m), 06S4080 (50 m), CP06-01251*
CP06-01261 | 006-562-580 1 For transceiver unit*
CP06-01501 | 006-561-620 | 1 set | For hull unit*
CP02-06600 | 000-012-486 MJ-A10SPF0002-0015 (0.15 m), for unibody type
CP02-06610 | 000-012-480 | 1 set | MJ-A10SPF0002-015 (1.5 m ), for blackbox type
CP02-06620 | 000-012-481 MJ-A10SPF0002-050 (5 m), for blackbox type
Accessories FP02-05100 | 000-012-474 1 set For unibody type, FP02-05101*, hood
FP06-01410 | 000-068-630 For control unit, FP06-01120*, hard cover
*. See the lists at the back of this manual.
Hull Unit Standard Supply
Name Type Code no. Qty Remarks
Raise/lower CH-3041 - 1 set
Drive Unit CH-3051 -
Soundome CH-3042 - 1 set
Flange CH-2543 006-557-810 | 1set | poo nelists atthe backof
is manual.
Assembly Kit for CH-2544 006-557-820 1 set St_ae the lists at the back of
field this manual.
Shaft SHJ-0006 661-000-062 1 2.2 m, for 3.5/5.2 m cable
06-007-1572 600-715-721 3.8 m, for 5.2m cable
Sonar Qil 4 lit. 000-824-033 1




Options

Name Type Code no. Qty Remarks
Remote CH-256-E 000-068-492 1 set
Controller
Interface Unit IF-8000 - 1 set
Motion Sensor MS-100 - 1 set
Monitor Unit MU-100C - 1 set
Control Unit CH-302-E - 1 set
Clinometer BS-704 - 1 set
Loudspeaker SC-05WR 000-136-156 1
Signal Cable S06-9-5 006-556-270 1 Extension cable for
loudspeaker
Rectifier RU-1746B-2 000-030-439 1
MJ-A6SPF0012-050 | 000-134-424 6pin-6pin, 5m
Cable assy MJ-A6SPF0012-100 | 000-133-817 1 6pin-6pin, 10m
' MJ-A6SPF0011-050 | 000-132-244 6pin-4pin, 5m
MJ-A6SPF0011-100 | 000-132-336 6pin-4pin, 10m
OP06-15-1.5 NEW 006-559-140 1 For desktop, with 1.5 m
OP06-15-5 NEW 006-559-150 For desktop, with 5 m
Control Unit OP02-83-1.5 001-413-600 1 For flush mount, with 1.5 m
Separate Kit cable
OP02-83-5 001-413-610 1 For flush mount, with 5m
cable
, OP06-16 006-556-300 1 For unibody type
Flush mount kit "5566747 006-556-310 1| For separated display unit
Control unit flush | 5pog.1g 006-556-320 | 1
mount kit
06-007-1570-2 600-715-702 1 Steel, Tm
SHJ-0001-2 661-000-012 1 Steel, 1.8m
Tank 06-007-1571-2 600-715-712 1 Steel, 3.5m
06-021-4024-0 100-295-470 1 FRP, 1m
06-007-1573-0 600-715-730 1 FRP, 1.8m
OP10-5 000-069-763 1 Aluminum, 1m
Fairing 06-021-4502 001-159-790-10 | 1 set | For an FRP ship
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1.

MOUNTING

1.1

1.1.1

1.1.2

NOTICE

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

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

Monitor Unit/Control Unit

This searchlight sonar has two types of shipments, unibody type which is
shipped with monitor unit, and blackbox type which is shipped without a monitor
unit, but has an interface unit. For blackbox type, see page 1-5.

The control unit can be installed together with the monitor unit, or independently
of the monitor unit. For separate installation, the optional monitor kit is required.
These units can be installed on a tabletop or flush mounted in a console or
panel.

General mounting considerations

e Keep the monitor unit out of direct sunlight.

e Select a location where the unit(s) can easily be operated while observing the
fishing ground or area surrounding the vessel.

e For maintenance and checking purposes, leave sufficient space at the sides
and rear of the unit and leave slack in cable. (Refer to the outline drawing at
the back of this manual.)

Mounting Unibody type

1. Fasten the mounting base to the mounting location with four self-tapping
screws (5X20).

Mounting base

2. Fasten the bracket at the rear of monitor/control unit with four binding screws
(M4x10).

1-1



1. MOUNTING

Bracket (rear view)
1 2
° 3 4 L]
! 3
|
¥ L3

Bracket, rear view

3. Coat threads of upset screws (M6x16, 2 pcs.) used to fasten bracket to
mounting base.

4. Fasten the bracket to the mounting base with two upset screws. (Use the
upper holes to tilt the monitor unit 20°; lower holes to tilt it 9°.)

For 9 tilt

For 20’ tilt

Bracket

Fastening bracket to mounting base

1-2



1. MOUNTING

Flush mounting

Flush mounting for unibody (Type: OP06-16, Code no.: 006-556-300)

Name Type Code No. Qty | Remarks
Fixing metal 06-021-1311-2 | 100-279-612-10 1
Self-tapping screw | 5x20 000-162-609-10 6
Hex. bolt M4x12 000-162-939-10 4

1. Cut out a hole (W287 x H297) in the mounting location.

2. Fasten monitor/control unit with the fixing metal (supplied) and four hex. bolts
(M4x12, supplied).

3. Fasten the fixing metal assembled at step 2 to hole made at step 1 with six
self-tapping screws (5x20, supplied).

Hex. bolts

Fixing metal

113 Mounting separated monitor unit

1. Fasten the mounting base to the mounting location with four self-tapping
screws (5x20).

Mounting base

2. Dismount the coupling plate to separate monitor unit from control unit.
3. Attach the bracket at rear of the monitor unit with four binding screws
(M4x10).



1. MOUNTING

Bracket (rear view)

1 2

Bracket, rear view

. Coat threads of upset screws (M6x16, 2 pcs.) used to fasten bracket to

mounting base.
Fasten the bracket to the mounting base with two upset screws. (Use the
upper holes to tilt the monitor unit 20°; lower holes to tilt it 9°.)

Flush mounting for monitor unit (Type: OP06-17, Code no. 006-556-310)

—

Name Type Code No. Qty Remarks
Fixing metal 06-021-1321-2 | 100-279-622-10 1
Self-tapping screw | 5x20 000-162-609-10 4
Hex. bolt M4x12 000-162-939-10 4

. Cut out a hole (W287 x H207) in the mounting location.

Fasten the fixing metal (supplied) to the monitor unit with four hex. bolts
(M4x12, supplied).

Fasten the fixing metal assembled at step 2 to hole made at step 1 with four
self-tapping screws (5x20, supplied).

Hex. bolts

(]

Fixing metal




1.1.4

1.2

Cable can be passed'ihis direction.

1. MOUNTING

Blackbox type

The blackbox type requires a VGA monitor, connected via the interface unit
IF-8000. Supply commercial monitor and interconnection cable (Max. length 15
m with Dsub-15P connectors of male, three rows of 15 pins). The monitor used
should satisfy the specifications shown below.

* VGAtype
* ANALOG RGB 0.7 Vpp, positive polarity
* TTL level H, V, Negative polarity

Note: The LCD monitor MU-151C does not require the interface unit IF-8000.
For details, see the operator’s manual for MU-151C.

Control Unit

For blackbox type, fix the control unit to the mounting plate (supplied as
accessories).

See the parts list of FP06-01120 and outline drawings at the back of this manual.

1. Fix the mounting plate to the place selected with two self-tapping screws
(5X20, supplied).

2. Fix the bracket to the control unit with two hex. screws (M4X12, supplied).

3. Insert the screwdriver from the top of the mounting plate holes and then
tighten two hex. screws (M4X12) loosely.

4. Attach the control unit to the mounting plate, and fasten two hex. screws
tightly.

5. Attach two cosmetic caps to the holes at the top of the mounting plate.

Mounting plate Cable Fasten the screws to fix
Cable entrance hole e
<70 o} ””7 _—7 the bracket.
t L | 0/ d |
b ]

Tapping screws (5X20) Insert to the hex

screws tightened
at step 3.

Bracket
y/

Bracket

6. Attach hard cover to protect the control unit.

How to remove the hard cover

Place your thumbs at the locations shown with

circles in the illustration at right, and then lift the O

cover while pressing it with your thumbs. 2 O |l

1-5



1. MOUNTING

To mount the control unit separate from the monitor unit, the optional control unit
separate kit is required. Mount the control unit same as the above procedure.

See the outline drawing at the back of this manual to mount.

Type: OP06-15-1.5 NEW
Type: OP06-15-5 NEW

Code no.: 006-559-140: with 1.5 m cable
Code no.: 006-559-150: with 5 m cable

Name Type Code no. Qty Remarks
Cable MJ-A10SPF0002-015 | 000-142-878 For 1.5 m cable
MJ-A10SPF0002-050 | 000-131-411 1 For 5 m cable
Bracket 06-021-2112 100-281-880-10 1
Mounting Plate 06-021-2111-1 100-279-741-10 1
Self-tapping Screw | 5x20 000-162-608-10 2
Cosmetic Cap DP-687 000-165-997-10 2
Hex. bolt M4x12 000-162-939-10 4

Flush mounting for control unit
Type: OP02-83-1.5, Code no.: 001-413-600 (1.5 m cable)

Type: OP03-83-5, Code no.: 001-413-610 (5m cable)
Name Type Code No. Qty Remarks
Fixing metal 06-021-2101-2 100-279-732-10 1
Self-tapping screw | 5x20 000-162-609-10 4
Hex. bolt M4x12 000-162-939-10 2
MJ-A10SPF0002-015 | 000-142-878 1 1.5m | Select
Cable assembly one
MJ-A10SPF0002-050 | 000-131-411 1 5m '

—

. Cut out a hole (W287 x H87) in the mounting location.

2. Fasten the fixing metal to the control unit with two hex. bolts (M4x12,

supplied).

3. Fasten the fixing metal assembled at step 2 to holes made at step 1 with four

self-tapping screws (5x20, supplied).

Hex. bolts

=

° s
(o)
©

7.

Fixing metal




1.3
1.3.1

1.3.2

Transceiver Unit

General mounting considerations

1. MOUNTING

The mounting location should be well ventilated and dry.

The unit can be mounted on a bulkhead or the deck.

The maximum cable length between the transceiver unit and the raise/lower

drive unit is 50 m.

The maximum cable length between the transceiver unit and the monitor

(interface) unit is 10 m.

Keep the transceiver unit out of splash.

Mounting method

Fasten the transceiver unit with four self-tapping screws (5X20, local supplied).
For bulkhead mounting, do as follows:

1.

2.

Tighten upper self-tapping screws so there is 5 mm clearance between

bottom of screw head and bulkhead.
Hook the transceiver unit on the upper screws.

Tighten the upper screws followed by the lower screws.

475

428

340

1 ®

296.5+1

LED

16.5

=i
N
O

82
C

4-¢6

" 4" FIXING HOLES

Transceiver unit
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1. MOUNTING

1.4
1.4.1

1.4.2

Hull Unit
General mounting considerations

* Noise and air bubbles will affect performance.

* Do not turn on the equipment with the transducer exposed to air. Exposing the
transducer to air may damage it.

Installation position considerations

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

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

172 173

Within 1 meter

Installation location for hull unit

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

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

Mounting method

1-8

A typical mounting method is shown in the outline drawing at the back of this
manual. Consult ship’s owner, dockyard and user to determine appropriate
mounting method. Pay attention to safety (strength, watertightness) first,
followed by ease of maintenance and inspection.



1. MOUNTING

1.4.3 Transducer tank
Tank length

Shorten the transducer tank so the transducer is lowered into water as deep as
possible. Pay particular attention to the tank length Lt. Determine the length of
the main shaft.

* Length of main shaft = Lt + 200 mm (for 400
stroke)

* Length of main shaft = Lt + 50 mm (for 250
stroke)

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

Welding bead

Welding bead

For small FRP ship

The retraction tank should be mounted in

parallel with the ship’s draft. For a small ship, however, the hull has 2 degrees of
tilt rising toward the bow. This creates high water pressure in the tank because
of the resistance at the rear of the tank well. To solve this problem, attach a fin to
the hull at the location shown in the figure below.

Retraction tank

Bottom of ship

Fin )

This fin creates a smooth stream in the retraction dome. Fin specifications:
Height, 1-1.5 cm, Material, FRP.

1-9



1. MOUNTING

Mounting of transducer tank

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

Note 1: When making a retraction tank locally, the inside diameter of the
retraction tank should be ©190+0.5 as shown in the outline at the back of this
manual. If larger, the hull unit may be damaged.

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

1.4.4 Assembling and mounting of hull unit

The hull unit is shipped as the parts shown in the hull unit kit in the Equipment
Lists (page v). Assemble the hull unit as shown in the procedure below.

Note: Confirm the frequency of soundome before mounting by referring to the

table below.
Frequency Specification
60/153 kHz There is NO label attached on the dome.

There is the label “85/215 kHZz” attached
on the dome.

85/215 kHz

For 85/215 kHz, the label is
attached here.

Necessary tools

Name Specification Remarks

Wrench For M10 (Hex. size 17 mm) Recommended: double offset wrench
Wrench For M20 (Hex. size 30 mm)

Pipe Wrench 55 mm For fixing gland

Ball Wrench Hex size 4 mm For fixing the dome
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1. MOUNTING

1. Calculate necessary length of main shaft from the length of retraction tank
and cut off the unnecessary portion.

Supplied length: 2.2 m or 3.8 m

-

Lt + 200 mm for 400 mm travel
Lt + 50 mm for 250 mm travel

= X

Take care
not to damage.

2. Remove hex bolt, nut, spring washers, flat washers and trunnion pins from
the main body flange. Then, mount the raise/lower drive unit on the shaft
sleeve by using the hardware removed.

Jl —~Raisel/lower
drive unit

i
|washer /

Hex. bolt

Flange assembly
(M10X30)

co—-—-—-
\ \

Spring washer
Flat washer

P

\
Trunnion pin

Shaft sleeve and raise/lower drive unit assembly

3. Pass the transducer cable through the main shaft.
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1. MOUNTING

4. Fully screw main shaft into the soundome neck, and then unscrew by four
turns. Coat threads with CEMEDINE HIGH SUPER.

Main Shaft

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

Coat threads with CEMEDYNE
HIGH SUPER.

Applying CEMEDINE HIGH SUPER to main shaft

5. Screw in main shaft completely.
6. As shown in the drawing below, confirm that the narrowest gap between the
tank guide, and retraction tank in the range (20 to 170 mm) is within 0.5 mm.

fa sg
(ILW\L

Adjustment range
(travel) 250 or 400
— Retraction tank
20 mm (400 travel) - /

170 mm (250 travel)
Y /

Tank guide

less than 0.5mm

Tank and tank guide, sectional view
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1. MOUNTING

. If the gap at a side is more than 0.5 mm, install shim(s) to make the gap

within 0.5 mm.

a)Unscrew four M10x50 bolts.
b) Unscrew four countersunk screws, then attach shim(s) with the countersunk
screws as shown below.

. \

Flat washer
\ I

Hex. bolt ~.
(M10x70) . -

Flat washer
\@

Spring washer \

Hex. bolt
(MlOXSO)\

:

Installing shims

Countersunk screw
(M4x16)

Guide plate
Sh|m (1.0)

Shim (1.5)
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1. MOUNTING

The table below shows tank length and necessary shim thickness. In addition,
the shim thickness shown is for one side. For example, when cutting the 1800

mm tank to 800 mm, the tank inside diameter is 191.25 mm, and shim thickness
is 2.5 mm as shown the table in below.

1800 8
3
= 1600 7
(7]

N 1200 15 =
= »n
S 1000 )
= 4 <
E 800 S
S 3 £
< 600 £
5 400 2 o

8 200 1

0 0

189 190 191 192 193 194

Tank inside dia. ® B (mm)
Th T
_____________ For 1 m tank
ity For 1.8 m tank
Shim thickness
@
{8

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

Shim thickness 0 0.5 1 15 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5
t2.0 1 1 1 1 2 2 2 2 2 2
t1.0 1 1 1 1 1 1 2 2
t0.5 1 1 1 1 1 1 1

Inside dia of tanid 188.1 | 188.7 | 189.3 | 189.9 ] 190.5 | 191.1 | 191.7 | 192.3 | 192.9 | 193.5 | 194.1 | 194.7 ] 195.3 | 195.9
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1. MOUNTING
8. Coat the inside of the tank guide with ADHESIVE 1104 200G. Then, fasten

tank guide at the neck of the main shaft securely with M10X80 bolts.

Hex. bolt — [ : Coat with ADHESIVE 1104 200G
(M10X80)

Flat washer
/ /Spring washer

@ I/\lut
@

Bow mark

Face the tank guide
toward ship's bow.
Tank guide attachment

9. Pass the main shaft through the flange assembly.
10.Pass the main shaft through the shaft retainer at the raise/lower drive unit.

Pipe cap

Bow mark

Main body flange
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1. MOUNTING

11. Align the bow mark on the soundome with the bow mark on the flange
assembly, and then fix the main shaft with and shaft retainer.
12.Fix the jubilee clip to the main shaft.

Hex. bolt

Shaft retainer

Jubilee Clip

Main shaft

Note: Attach the shaft retainer so it is 15 mm from the top of the shaft. The
soundome is then placed 10 mm above the bottom of tank when retracted.
13.Insert grease cotton (supplied with flange assembly), and fix them with the
cotton retainer as follows.

a) Wind grease cotton onto main shaft.
b) Mark on the cotton as below.

¢) Remove the cotton from the shaft, and then cut it at the position of the mark.
Discard the ends.

d) Wind cottons as shown below.

e)Push cottons into the flange assembly.
14.Tighten the grease cotton retainer.

N
Wind grease cotton Space joints of grease cotton
onto main shaft and 120’apart and push them into
cut it as shown below. body flange.

Aring washer

Cotton retainer

Installing grease cotton on the main shaft

15.Fasten the pipe cap (supplied) to main shaft.
16.Unscrew eight pcs. of M5x30 socket head cap screws with soundome fixing
tool to dismount soundome.

Note: Do not unfasten two nuts painted in red.
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1. MOUNTING

17.Remove and discard the protection sponge placed in soundome.

NOTE Q

Do not unfasten two nuts e SO
painted in red.
Unfastening the nuts may allow '\‘ 7

water to leak inside, which can AN V2

damage the soundome. \\ <

Socket head cap screw
8 pcs, M5x30

Spring washer

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

O-ring

Remove.
T /\ // X - "

Trusshead screws (6 pcs.)

Protection sponge

Do not unfasten these trusshead
screws. Oil may leak inside.

Soundome

Detaching the soundome

18.Stand the soundome upright on top of the soundome packing. Fill the
soundome with oil (supplied) so the level is 5 cm from the top of the
soundome. Keep the soundome packing for future use.

~

Ball wrench

/Sonar oil

\-—_) __— Stand the soundome upright
on top of the soundome packing.

Filling the soundome with sonar oil
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1. MOUNTING

A CAUTION

Keep oil away from eyes. Where protective
goggles when working with the oil. The oll
cause inflammation of the eyes.

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

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

Keep the oil out of reach of children.

EMERGENCY

If the oil enters the eyes, flush with clean
water about 15 minutes. Consult a
physician. If oil contacts skin, wash with
soap and water. If the oil is ingested, see a
physician immediately.

DISPOSAL OF OIL AND ITS CONTAINER
Dispose of oil and its container in
accordance with local regulations.

For further information, contact place of
purchase.

STORAGE
Seal container to keep out foreign material.
Store in dark place.

19.Rotate the transducer manually to position it at the angle shown below, and
then refit the soundome.

- Transducer

<—Soundome

Note 1: Do not lay the oil-filled soundome down for five minutes. Oil may leak.
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1. MOUNTING

Note 2: When the soundome is painted (to keep marine life off the transducer),
observe the following precautions:

* Use only anti-fouling paint type MARINE STAR 20 (Manufacture: Chugoku
Marine Paint Co., Ltd., Japan).

* Paint only the plastic portion of the dome. Painting the metal parts causes
electric corrosion.

_

20.Clean surface of gasket, tank flange and shaft sleeve, and then coat flange
gasket with ADHESIVE 1104 200G.

21.Lightly coat bolts, nuts and washers with KINORUSTER.

22.Set the hull unit into the retraction tank, taking care not to damage the
soundome.

U-nut
F

Shaft retainer

“Spring washer
Hex. bolt M10X35

—N

ut
@® <—— Spring washer
~—— Flat washer

Bow mark

Flange gasket

Retraction tank
flange

~<Flat washer

~<—Hex. bolt M20X80
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1. MOUNTING

23.Fix the shaft sleeve and retraction tank with hex bolts, flat washers and
spring washers.

Hex bolt

Shaft retainer

Jubilee clip

Main shaft
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1. MOUNTING

Checking manual raise/lower of soundome with hand crank

Perform this check after all wiring has been completed.

A CAUTION

Turn the main power off before this check,
otherwise the raise/lower motor action may
cause injury.

Turn off the breaker on the hull unit.

Detach the gear cover.

Set wrench (opposite side19 mm) to the screw shaft gear.

The transducer should rise/lower smoothly with even force in upper to lower
limits. If not, the centers of the shaft sleeve and the retraction tank are not
aligned. Adjust the hull mounting position if necessary. Check the following
points.

hoON -~

Painting inside tank not smooth.

Inner diameter of tank not uniform.

* Welding bead is obstructing raising and lowering.
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1. MOUNTING

1.5

151

152

1-22

120

Interface Unit

The interface unit is shipped with the blackbox type to enable connection of a
monitor. Note that this unit is not necessary when using monitor MU-151C.

General mounting considerations

The mounting location should be well ventilated and dry. Avoid locations
subject to water splash or rain.

The unit can be mounted on a bulkhead or the deck.

The maximum cable length between the interface unit and the transceiver unit
is 10 m. Keep the length in mind when choosing a mounting location.

External
monitor
- 06S4078 ; ;
Tranlfrc]:ittelver Intﬁ;\fﬁce 0654078 Monitor unit | A g<i5m
A B
External External
monitor monitor

Transceiver|0654078] |yerface  [2654078| interface |  asc<ism

unit unit unit
A C

Mounting method

Fasten the interface unit with four self-tapping screws (5X20, local supplied).
For bulkhead mounting, do as follows:

1. Tighten upper self-tapping screws so there is 5 mm clearance between
bottom of screw head and bulkhead.
2. Hook the transceiver unit on the upper screws.
3. Tighten the upper screws followed by the lower screws.
335
205 4-96
FIXING HOLES
|
[<¢] 1 ® ® ®
AN '
Aanrd & N
3 7
N~
J’L ® ? ® _IL
| [<aN)
315+0.5 S ‘




1.6

1.6.1

1.6.2

1. MOUNTING

Motion Sensor MS-100 (option)

The MS-100 measures ship’s pitching and rolling angles with a sensor, using the
principles of the gyroscope. The MS-100 is free from error caused by ship’s
vertical and horizontal motion. Therefore, it can be installed at any convenient
location. However, ship’s semi-permanent inclination due to loading imbalance
cannot be detected. Compensate for this as described in Chapter 3.

Mounting considerations

 Vibration in the mounting area should be minimal.
* Locate the unit away from areas subject to water splash.
* The ambient temperature should not exceed 50°C.

Mounting procedure

Orient the FORE mark on the unit toward the ship’s bow and mount the unit level
to within 5° in all directions. For the offset, see Chapter 3.

4

[ 9<5e n

:.\
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1. MOUNTING

1.7

1-24

Clinometer BS-704 (option)

The clinometer detects ship’s inclination caused by ship’s rolling, pitching and its
output is used to stabilize the sonar beam against rolling and pitching.

The clinometer is, in principle, a pendulum. It measures the inclination of the
ship by sensing the direction of gravity acted on it and therefore when installed
on a ship, it should be placed on or near the rotation axes of the ship’s rolling
and pitching. If it is placed away upward from the axes, the measured value
becomes larger than the actual value. On the other hand, if it is placed below the
axes, the measured value is smaller than actual value. The same can be said
when it is placed far to the left or right from the axes.

The rotation axes of pitching and rolling are theoretically considered to be
located on the level of the ship’s draft and in the center of the ship. In other
words, as follows:

1. Vertical position of the pitching and rolling axes is on the draft level of the
ship.

2. Horizontal position of the rolling axis is in the center of the ship’s
port-starboard line.

3. Horizontal position of the pitching axis is in the center of the ship’s fore-aft
line.

From 1, 2 and 3 above, the crossing point of the two axes is indicated by the
black dots in the illustration below. The clinometer should be mounted as close
as possible to this point.

) . Pitching Axis
Rolling Axis
: /

\/ \ ;—‘A Water line

LR/2 LP/2

LR LP

LR/2

LP/2 LP/2
LR/2

Note 1: The area near the hull unit is too low to install the Clinometer and should
be avoided, since the polarity of the measured value is reversed.

Note 2: When it is impossible to install the clinometer on the intersecting point of
both rolling and pitching rotational axes, a special effort should be made to
install it at a place where the vertical distance to the intersecting point is
shortest.

Note 3: Install the clinometer with the bow mark pointing toward ship’s bow.

Note 4: Be sure to adjust the clinometer following the procedure in section 3.6.




2. WIRING

2.1 Wiring Among Units

» The figure on the next page shows wiring among units.

* The signal cables are fitted with connectors. Connect the cables to the monitor,
transceiver and hull units referring to the interconnection diagram on page
S-1.

* The power cable should be arranged locally. Use power cable type
DPYCYS-2.5 (Japan Industrial Standard cable) or equivalent cables. Attach
crimp on lugs (FV2-4) as shown below.

Armor 30 40 5

|
I | ||‘—

FV2-4 (blue)

= -—

=<—(D@)

I— | Braided shield
n (Fold the braided shield back on the vinyl sheath.

Vinyl sheath vinvl tape
YHape. iy here with the cable clamp.)

Conductor

Insulator

Inclusion

Tape

Braided shield
Sheath

S=25mm? \Armor
$=15.2 mm \Vinyl sheath

» The raise/lower drive motor and breaker are different depending on ship’s
mains.

* Install the mains switch for the sonar where it can be easily accessed. Turn off
this switch when the sonar is not being used, to reduce power consumption
and to prevent the transducer from slipping by vibration.

* If the D-sub connector is too large to pass through the hole in a bulkhead, etc.
remove it, pass the cable through the hole and then reattach the connector.
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2. WIRING

USSR ,
i Navigation equipment :
Monitor/control unt [ [ - |
CH-302/MU-100C
Note 3
] MJ-A10SPF0002-0015
0.15m
Note 1
: Remote !
= Gmj conroler
0654078 | o.iMonitor
(B110m) b=y e : } (User supply) :
x Transceiver unit
[+] o o
eUTU -a—»- CH-303
—_ A .
e i i MJ-A6SPF
i Loudspeaker : ! o 2 DPYCYS-2.5 12-24VDC
i (wicable) i} S ST '
CE o i Satellite
: {1 compass ‘:
i 06S4037: T
Ext. KP (10m)
{ Motion sensor :
i Clinometer 0654081
""""""""""" J:L= (3.5/5.2m)
) [ ?
06S4080 (15/30/50m) o)
] [+— 12/24vDC
Hull unit _ 250V-DPYCYS-2.5
O
CH-304 | B
CH-305
Note 1: Optional cable between the
monitor unit and control unit

for separate installation
-MJ-A10SPF0002-015 (1.5m)
-MJ-A10SPF0002-050 (5m)

Note 2: a+b<15m
Note 3: MU-151C can be connected for MU-100C.
In this case, the monitor and control units should

be mounted seprately.
Also, the MU-151C requires the independent powe

Note 4: Satellite compass SC-50/110 can be connected.
See the schematic diagram.

r.

Wiring, with monitor

2-2
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Interface unit

IF-8000
° ° °
Note 1
® ° °
R RERELELELELEEEEEEEEE Navigation equipment
§ Pl Max. 15m
: T R EEREE RS :  External monitor; Note 2
Note 3 : feeeemmmmmmeeeeeennnnny eemeeeeeeeeeeeees .
af o e T e ! Interface unit  t------ i External monitor:
0654078 Note 3* b I LS R e :
(5/10m)
[ I o o \J
MJ-A10SPF0002-050 “
056/%1078 (5m) L ° oL
( m) Control unit |ge O
CH-302 Control unit, rear view —l—
(5m)
i Remote controller
= @ j\ = Transceiver unit :
SPEAKER@ : ﬁ CH-303
= 5 - —
:"""""""I"-': i EMJ-AGSPF
: Loudspeaker L ' 0012 DPYCYS-2.5
(w/cable) i} R LT : 12-24VDC
""""""""" : i Satellite
i vl I
et kP i P compass | 0654081
xt. KP ------- :
0654037 (3.5/5.2m)
i (10m) R
| Monitor unit _:
\ Clinometer 1
————————— 4 12/24VDC

Hull unit

Note 1: Two interface units may be connected.
Note 2: For interface unit, the external monitor (user
supply) is required.

Note 3: *a+h<15m

Wiring, without monitor



2. WIRING

2.2 Transceiver Unit

Connect the cables as shown in the figure below.

06P0254

O
7P-NH connector
Q (local supply)

J2
TB1

Tie these cables with @ ©)
[ 1]

locking spacer.

06P0255
8G20d90

| | g._
L] *Note DATA/VIDEO OUT “é ﬂ *Nme
va e + IoTion sEnsor] | [Earth ]

HULL | Monitor uni -,
External loudspeaker I UNIT | MU-100C  Motion sensor To ship's

SC-05WR

0654080 o MS-100 arth  ppycys2s

External KP  Hull unit Interface unit o Ship's mains
CH-304/CH-305  IF-8000 C'E';”S‘)f;‘gff 12-24 DCV

INMEA/SATELLITE COMPASS]
Satellite compass
SC-50/110, etc.

*: Fix the braided shield with the clamp.

Transceiver unit, internal view
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Svynchronizing Transmission with Echo Sounder or Other Sonar

To synchronize transmission of the CH-300 with an echo sounder or other type
of sonar, connect it as shown below.

H7P-SHF (local supply)
Transceiver unit

Vinyl wire (local supply) Sonar, E/S
_____________________ I AWG22-26 N
06P0254 J3 / 3to 15V
KPI > 3> KP OUT positive
EXT _SW>5 > +5V to 15V —
GND>6 > GND

[HULL UNIT clamp

Connection of transceiver unit to other sonar/echo sounder

Note: Outputting KP of CH-300 to other sonar, echo sounder

Transceiver unit

T ooy KPO> 2 (E/S transmits, SONAR)
J positive GND> 6

Outputting KP of CH-300 to other sonar, echo sounder
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2. WIRING
2.3 Hull Unit
Pass the cables to the 06P0257 Board, through the cable protectors.
/ O O \ Fasten glands securely
by hand.
J2
06P0257 I - Cable from transducer
13 J1 0654081

] ] Attach the EMI core RFC-4 (supplied)

U\ *Note to this cable, and then fix the core to the
cable for JI with the cable tie CV-100N

£ (supplied)
J1 J2 i
S~ :'MD- Cable from transceiver unit
06S4080
Power cable
250V-DPYCYS-2.5
*Note
’é Power switch
06P0243 Should always be in up position (ON).
Earth
Connect to ship's earth.
\__O O /

2-6

*Note: Fix the braided shield with cable clamp.

Hull unit, inside view

Attaching EMI core RFC-4



2.4

Interface Unit

-

ONT _ NMEA

DATANIDEO IN DATA/VIDEO OUT RGB OUT
e Y e O

l
Transceiver unit cable / VGA / NAV Earth
0654078 monitor Control Connect to ship's earth.
Monitor unit unit
cable cable
0654078 MJ-A10SPF0002
(2.5/5 m)

The blackbox type requires connection of a VGA monitor, via the interface unit
IF-8000. Supply monitor and interconnection cable (Max. length 15 m with
Dsub-15P connectors of male, three rows of 15 pins). The monitor used should
satisfy the specifications shown below.

* VGAtype
* ANALOG RGB 0.7 Vpp, positive polarity
* TTL level H, V, Negative polarity

Note 1: Two interface units can be connected to the transceiver unit in parallel.
Note 2: When using DATA/VIDEO OUT port, cut and remove the rubber covers
as below to attach connectors to the interface unit.

Remove the
fixing metals.

Cut and remove
the covers.

Note 3: Connect control unit or navigator equipment to either interface unit or
monitor unit (supplied by FURUNO).

Note 4: When connecting the monitor unit MU-100C to the interface unit, or two
interface units in parallel to the transceiver unit, the length of cables should be
as shown in the figure on next page. Note that two cables 0654078 (10 m
length) cannot be used.
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2. WIRING

2.5

2-8

Transceiver
unit

Transceiver
unit

A+B<15m

Control unit may be connected
to interface unit or display unit.

External
monitor
0654078 Interface 0654078 Display unit
A unit B MU-100C
External External
monitor monitor
06S4078| Interface | 0654078| |nterface
A unit C unit

1/0 Sentences

Talkers may be chosen from among GP, LC, LA, DR, DE and other (Il). Refer to

A+C<15m

Connect control unit to an
interface unit.

“NAV DATA” in System Setting 1 menu.

Available I/O sentences

Sentences I/0 Remarks

GLL I Geographic position, latitude/longitude

GGA I Global positioning system fix data

RMA I Recommended minimum specific LORAN-C data
RMC I Recommended minimum specific GPS/TRANSIT data
VTG I Course over ground and ground speed

VHW I Water speed and heading, any talker

HDG I Heading, magnetic, any talker

HDM I Heading, magnetic

HDT | Heading, true, any talker

VDR | Set and drift, any talker

DBS I Depth below surface, any talker

DBT I Depth below transducer, any talker, NMEA Version 1.5
DPT | Depth, any talker, NMEA Version 2.0

MTW I Water temperature, any talker

MDA | Water temperature, any talker

att I True heading, pitching, rolling, P sentence

TLL O | Target latitude and longitude




3. ADJUSTMENTS

3.1 General Checks

General checks

Check Item

Check point, Rating

Retraction tank level

On-keel Installation

v

Off-keel Installation 2
th

| ]

Within 1 m

Clearance between transducer and
bottom of retraction tank when
transducer is completely retracted
by hand crank

£1cm

Transducer travel
(lowered by hand clank)

Note: For checking purposes, a
clearance of approximately 1 meter
is required beneath the bottom of
the transducer.

400 travel:
Minimum 30 cm

J | 250 travel:
Minimum 22 cm

Transducer heading

Bow mark on the shaft sleeve should face to
ship's bow.

s

<
(@

‘:‘
| Rl
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3. ADJUSTMENT

General checks (con't)

Check Item

Check point, Rating

Wiring check

All cables are correctly connected.

All lead wires are tightly fixed with contact pins
or crimp-on lugs.

All screws are firmly fastened.
Cables are firmly secured.

Cable shields are properly grounded.

Rejecting source of noise and
interference

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

Magnetic devices are not placed in the vicinity of
display unit.

Earth

Each unit is grounded with a copper strap.

Ship’s mains voltage

Ship’s mains voltage is stable 12 or 24 VDC.

Watertightness Water should not leak from the main body flange
or along the main shaft.
3.2 Checking TX Frequency

3-2

Check the TX frequency after installing the equipment.

1. Press the MENU key to open the menu.

2. Press the cursor pad to select SYS at the top of the menu display.
3. Press V¥ to select GO TO SYS MENU.

COM1 COM2 HORZ VERT ES SHORT-CUT SYS

GO TO SYS MENU

YES

AV sElEcT P CHANGE ~ MENU: END

User menu (SYS)

4. Press « to select YES to display the system menu.




** SYSTEM MENU **

SYSTEM SETTING }

RANGE-SONAR MODE
RANGE-VERTICAL MODE
RANGE-E/S MODE
RANGE-TRACK MODE
COLOR PALETTE
LANGUAGE

SYSTEM BACKUP

LOAD BACKUP DATA
HEADING OFFSET, DRAFT OFFSET
ADJ MOTION SENSOR
TX FREQ ADJUST

TEST

TEST PATTERN

DEMO MODE

DEFAULT

A 'V SELECT { P : MENU DISPLAY MENU: END

System menu

5. Press V to select TEST.
6. Press P to show the test display.

3. ADJUSTMENT

MAIN PROGRAM NO. 0650111-****
PANEL PROGRAM NO. 0650112-** **

ROM :OK
RAM 1 OK
VRAM :OK
NMEA 1 :OK
NMEA 2 :OK

TX FREQUENCY : 85/215 kHz (or 60/153 kHz)

ROLL MS: 10 SC:__ _
PITCH MS: 10 SC:__
PULSES NG
TRAIN 359 0
TEST COUNT= 10 REMOTE CONTROL
PANEL
0 0 0 0 0 00O 0
0 0 0 0
000
0 0O 0 0 O
0 0 EXIT
0 0 0 0 0 0 0 0 0
** Program Version No.
Test display

7. Check the frequency at the TX FREQUENCY line on the test display.

8. Press the MENU key several times to close the menu.
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3. ADJUSTMENT

3.3 Heading Alignment Setting

The heading line can be compensated from the system menu (—-180° to +180°).

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

., Heading

Buoy 12 o'clock position

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

Checking heading alignment

Press the MENU key to display the menu.

Press € » to select SYS at the top of menu display.

Press V¥ to select GO TO SYS.

Press « to select YES to display the system menu.

Press V¥ to select HEADING OFFSET, DRAFT OFFSET, and then press »
to display the heading offset display.

2.
3.
4.
5.
6.

** HEADING OFFSET/DRAFT OFFSET **

HEADING 3 o] (-180° - +180°)
DRAFT : ’ (0.0 - 60.0m)

AWV SELECT  p:CHANGE  MENU: END

Heading offset display

7. Press « or » to align heading (1° step) so that the target selected at step 1
appears at the twelve o’clock position.

8. Press V¥ to choose DRAFT.

9. Press <« or » to set ship’s draft.

10.Press the MENU key twice to close the menu.

11. Confirm that the target on heading direction appears at the twelve o’clock
position.
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3. ADJUSTMENT

Setting for Synchronizing Transmission with
other Equipment

To synchronize transmission with other echo sounder (see paragraph 2.2), do as
follows:

1. Press the MENU key to display the menu.
2. Press « to select COM1 at the top of menu display.

MENU COM2 HORZ VERT ES PRESET SYS
TX POWER MAX

PULSELENGTH LONG

TX RATE 10

INT REJECT OFF

AGC OFF

AUDIO LEVEL 0

AV setect € P:CHANGE  MENU: END

Menu (COM1)

3. Press V¥ to select TX RATE.
4. Press » to display the setting window.

TX RATE 5
EXT. MIN MAX
1 11| |mEEEN
(EXT., 1-10)

TX RATE window

5. Press d several times to select EXT.
6. Press the MENU key to close the menu.
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3. ADJUSTMENT

3.5  Setting for Satellite Compass

FURUNO Satellite Compass SC-50/110 can be connected to feed
rolling/pitching data to this equipment. Connect the SC-50/110 sensor to the
NMEA/SATELLITE COMPASS port, and set up this port as below.

1. Press the MENU key to show the menu.

2. Press P to select SYS at the top of menu display.

3. Press V¥ to select GO TO SYS MENU.

4. Press « to select YES to display the system menu.

5. Press V¥ to select SYSTEM SETTING.

** SYSTEM SETTING 1 **
Bl VENU | 2

POSITION - [sHIP'S L/ SHIP'SLOP  CURSOR L/L
TRACK - [OFF] ON
CURRENT DATA : FLOWFROM  FLOW TO
HEADING INDICATION : AZ
NORTH MARK : ON
CSE DATA : GYRO
NAV DATA - [GPs] LoranC LoranA DR DECCA OTHERS
NAV2 BAUDRATE : 9600 19200 38400
TVG CORRECTION 1/2 1/1
UNIT - [m] ft fa HIRO P/B
TEMP : F
TARGET L/L : ON
CUSTOM KEY : [PRESETKEY| SHORT-CUT KEY
ETA MARK . |OFF 10sec 30sec 1min 3min  6min

AV SELECT { P :CHANGE  MENU: END

System setting 1 menu

6. Press V¥ to select NAV 2 BAUDRATE, and then press » to select 38400.
7. Press A to select MENU at the top of the menu, and then press » to select
2.
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3. ADJUSTMENT

* SYSTEM SETTING 2 **

MENU 1

GAIN SETTING PROTECT: OFF

HORZ/HISTORY . OFF

HORZ/VERT ZOOM . OFF

HORZ/PLOTTER . OFF

EMPHASIS MODE . OFF NORMAL RED

STABILIZER . OFF [MOTION SENSOR|  SAT. COMPASS

AUTO RETRACTION : (OFF, 5-15 kt)

SPEED ALARM/MESSAGE : |OFF ON

SWEEP INDICATOR : DOT LINE

DEFAULT SETTING YES
MAXIMUM ALLOWABLE SPEED IS 15 KNOTS WHILE SOUNDOME IS BEING
RETRACTED. IF VESSEL HAS REPAID ACCELERATION CAPABILITIES,
AUTO RETRACTION SETTINGS OF 10-12 KNOTS ARE MANDATORY TO
AVOID CATASTROPHIC DAMAGE TO SOUNDOME ASSY. ANY PHISICAL
DAMAGE TO THE SOUDOME ASSY. IS CONSIDERED ABUSE AND
IS NOT A WARRANTY ISSUE.

A VW SELECT  p:CHANGE  MENU: END

System setting 2 menu

8. Press V¥ to select STABILIZER.
9. Press P to select SAT. COMPASS.
10.Press the MENU key twice to close the menu.

Note: To output data from SC-50/110 in NMEA format, set the SC-50/110 as
follows.
-Output format: IEC ed1
-Sentence: ATT (For others, set all OFF.)
-Baud rate: 38400 bps
-Cycle: 25 ms
(Talker : any)

Note: When connecting the analog signal of Satellite Compass SC-50/110 to the
MOTION SENSOR port on the transceiver unit, choose MOTION
SENSOR at step 9 in the above procedure. For wiring details, see the
interconnection diagram at the back of this manual.
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3. ADJUSTMENT

3.6  Setting of Motion Sensor/Satellite Compass

When connecting the motion sensor, clinometer or satellite compass, enter
ship’s roll and pitch angles as shown below. Note that the adjustment can be
done only when connected to the MOTION SENSOR port. For the satellite
compass, however, do not duplicate this adjustment; enter values at one location
only.

Press the MENU key to display the user menu.

Press to P select SYS at the top of the menu display.

Press ¥ to select GO TO SYS.

Press « to select YES.

Press ¥ to select ADJ MOTION SENSOR, and then press » to display the
ADJ MOTION SENSOR menu.

A

** ADJ MOTION SENSOR **

ROLL ANGLE: |l ADJ:[+5%] © (-10" - +10°)

PITCHANGLE: 0" ADJ:[+5%] ©  (-10"-+10°)

AV SELECT { P:CHANGE  MENU: END

*: For Clinometer BS-704, tilt angle is displayed. For Motion Sensor MS-100,
the readout is "0" (zero) when the ship is stopped, regardress of actual roll or pitch.

Adj motion sensor menu

6. Press A or V¥ to select ROLL ANGLE or PITCH ANGLE.

7. Press « or » to adjust (-10° to +10°).

8. For MS-100, use a clinometer or other similar measuring device to measure
ship’s semi-permanent inclination angle. Take the polarity of the angle. For
example, if the stern is 3° down, set -3°.

[ 1
[ pum]
e/ = J
Yao 2o0®
0 0
+ -
ROLLANGLE | Starboard up Starboard down
PITCH ANGLE | Stern up Stern down

For clinometer BS-704, adjust so that the indication shows “0” (zero).
9. Press the MENU key several times to close the menu.

3-8



3.7

3. ADJUSTMENT

System Back Up

After setting up the equipment, follow the procedure below to back up system
settings. Backup data can be loaded in the event of equipment trouble, to restore
previous system settings.

hoON -~

o

~

Press the MENU key to display the user menu.
Press » to select SYS at the top of the menu.
Press ¥ to select GO TO SYS MENU.

Press « to select YES.

The system menu appears.

Press V¥ to select SYSTEM BACKUP.

Press P to display the system backup menu.

** SYSTEM BACK UP**

ARE YOU SURE? : YES

NOTE: OVERWITES PREVIOUS BACKUP DATA

P :CHANGE  MENU: END

System backup menu

Press » to select YES.

Press the MENU key to backup data.

The backup data is saved, and then return to the System menu.
Press the MENU key to return to the normal display.
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3. ADJUSTMENT

Setting of Interface Unit

Set DIP switch S1 in the interface unit as follows.
« Aunit is connected to DATA/VIDEO OUT] port of the interface unit : all OFF.

« Nothing is connected to DATA/VIDEO OUT] port of the interface unit: all ON.

3.8

_|
I W o
Je==F 2
ON Cﬁ&i
Poegr 2 77 ®
® 1 J2 J3
JL L [ ] [ ] —® JL

3-10

Iﬁﬁ (f\)l

*: J6 and J7 set to "THROUGH" side.

Interface unit, DIP switch S1 location

Processor
Unit

External
Monitor

Processor
Unit

Interface

Unit

S1:All OFF

External
Monitor

Processor
Unit

Interface
Unit

S1:AllON

External
Monitor

Interface

Monitor
Unit

External
Monitor

Unit

S1:All OFF

Interface
Unit

S1:All ON
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8 H A &1 (Tablet) - . ~
BOW 555 s EE T i 1) EENOTERXERBRLICI %,
7 7 <50 | 1.5 ImAREs 2.
7800 #500 S— 50<L.£100 +2.5 3) EPyx7 tOERT (LS)Li\ By sOR (Lt)(C\
158 B—MZOXAEL b 100<L<500 +3 200mMm#IIARETYRT 5 &,
S _ HEX. BOLT 500<L<1000 | 22 Ls=Lt+200(mm)
0 T 4) LETHEBERUBMSY 7OMEARARIROIE<,
" q 5) F-LABRTFIRBENSSD. L FEBLEHICERROANR -2 %
_________ v IR RIBIEREEEBZRHAFILI00X00mmMBEDANRZHITF B,
O
0 g
S 7 NOTE 1> TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
R ERRIFI[URAA < A(#P) 2> THE HULL UNIT IS GENERALLY PLACED ABOUT 1/3 (1/2 IN' CASE OF SMALL
# RECOMNENDED  SERVICE CLEARANCE 180 2 BOAT) OF THE SHP'S LENGTH FROM THE BOW ON THE FORE-AFT LINE AND
/ — WTHN 1000mm FROM KEEL LINE.
7 i 3)  THE MAN SHAFT SHOULD BE CUT TO A LENGTH(Ls) GIVEN BY THE FOLLOWING
5 - FORMULA
— | o | Ls=Lt+200(mm) Lt TANK LENGTH
A/ \ il I 4)  BOW MARK SHOWS FORE OR AFT FOR HULL UNIT AND TANK.
_L iIIEE _/,@ ) |F THE OVERHEAD CLEARANCE SHOWN IN THE DRAWNG CANNOT BE OBTAINED,
T : ‘l”e MAKE A HOLE OF 300x300mm ON THE OVERHEAD FOR SERVICING.
@ S/ |
E3 13 & o |
NAVEPLATE © A | 15 | £ EFIERE ]
© | $343 . Hl{LL UNIT¢ CONTROL BOX
| o|ls L1 14 §E§Rﬁé§\7m SUS304 1| 06-021-4006
@\' o| M 13 | i’ G@gEgz@ POM 2| 06-021-403
2o | 5 12 @/ngg”gﬂﬁ)< 1) |FrRP 2| 06-021-4031
@\ [ ‘Hf% 1M | e g5 Y7 |sus3o4 | 1 |«
@ s% o) E X 10 :I'R%\I\SDUCER !
.\ .‘95] = | 9 | Honbose’ 1
| = | 8 | £5 4,540 BC2 1| 06-021-4201
@\ o P S W | 7 | bt Ty 7 CR 1| SHN-0ort
Bt ~ N | 6 |2l " v XY |cR 1 | SHi-0009
A = T
| J = | 5 |43 &R BC6 1| 06-021-4009
QJ; 2 | 4 MiAE Y2t _|sussos |
ﬂf ] | 3 | Geaf ok aether |BC2 1 |06-021-4029
| #190 2 |Ea8g FC200 1 | 06-021-4020
= | 1 EEI{I%ZC\{ICZ\I TANK 1
soio o Og| A" 7 2% 2 % T 5 i
. | h0Ommme, 250mm400mm e A, LTEW NAME [ MATERIAL | Q' T7 | DWG.NO. | REMA
| ) UDPCATON T0 25t 1o BF WAOE L0CALY e o 1305_EMYOSH LS
NP " | CHECKED ™™ TAKAHASHL T 2H_+ F#E(400mmA F0-7)
APPROVED Y. Hatai | (H-300 SR
£185 i PSS 4t T KRR, vaee YW HULL UNIT(400mm TRAVEL)
% C1325-606- A 06-030-4006-0 OUTLINE DRAWING

FURUNO ELECTRIC CO., LTD.
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#800

#500

#300

#300

HRRFRIRA A < — A (#60)

# RECOMMENDED MOUNTING SPACE

8—M20XAR W b

HEX. BOLT

450

10

#190

250

Lt + 180

475

Lt (MIN. 475mm)

sV IR

TANK LENGTH

21 (Tabte) 1) EEHOTEAZER LSS,
- 2) HHEMBEMEN>1/3 CIERMTE/2) BETX-1HD
TEES (mm) | 8EF (mm) 1mMURET 3
DIVENSIONS | TOLERANCE °
<50 15 3) tFyr7 tORE (Ls)E. BMsYs0RE (Lt)KC.
50<L<100 +2.5 SOMMZNMALETHMT 32 &,
100<L <500 +3 Ls=Lt+50(mm)
500<L=1000 | =2 4) LTHEBRUBMY Y 7OREFEABEROIE <,
5) F-LABRRTFILRENLSH. L TEBEHCEIRRNDAN-2%
RIFBNERELEBZRHAFLI00XI00mmMBEDANREHITF 3.
NOTE 1>  TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
2)  THE HULL UNIT IS GENERALLY PLACED ABOUT 1/3 (1/2 N CASE OF SMALL
BOAT) OF THE SHP'S LENGTH FROM THE BOW ON THE FORE-AFT LINE AND
WTHN 1000mm FROM KEEL LINE.
y 3)  THE MAN SHAFT SHOULD BE CUT TO A LENGTH(Ls) GIVEN BY THE FOLLOWING
FORMULA.
Ls=Lt+50(mm) Lt:TANK LENGTH
| 4 FORWARD DIRECTION ARROW SHOWS FORE OR AFT FOR HULL UNIT AND TANK
! ) |F THE OVERHEAD CLEARANCE SHOWN IN THE DRAWING CANNOT BE OBTAINED
| MAKE A HOLE OF 300x300mm ON THE OVERHEAD FOR SERVICING.
|
I [
8|1yt 5 [ LT AR 1
O |t | HULL UNIT CONTROL BOX
ol |ilsses 14 j;E,}ﬂR’?C’c}\jER~ SUS304 1 | 06-021-4006
S ol T 13 | Zai” Aieln® [PoM 2 | 06-021-403
| 12 | S Qe |FrP 2| 06-021-4031
B | B 11| DaE ads’? 7 |sussos T X
2 g oe
10 %ANSDUCER 1
9 F—L (2) 1
SOUNDOME
8 | {p ﬁ:oﬁsll,gc BC2 1| 06-021-4201
7 |t 7C§E,’v v 7 CR I EE
6 | & ™ ¥ |cR 1 | sHo-0009
5 | 331 L& BC6 1| 06-021-4009
4 MJ:A—IE e SUS304 1
| > L
3 | Gers Toiiok wemer | BC2 1| 06-021-4023
2 | SNAFT SLeEvE FC200 1| 06-021-4020
YTy 1
RETRACTION TANK
25 R B | & = 5 W
ITEM NAME MATERIAL | Q' TY DWG.NO, REMARKS
RN g, 13,'05_ EMYOSHI ME CH-309
CHOE)  TAKAHASHLT B L T#E(250mmA tO-7)
APPROVED Hatai | (H-3()) I
SALE g g I gt T O, e WWVEHULL UNIT (250mm TRAVEL)

GNo. " 1395-607- A

06-030-4106-0

OUTLINE DRAWING

FURUNO ELECTRIC CO., LTD.
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B E5E= EE &S _
v l : ; bl
TEXD (mm)  |4QE (mm)
DIMENSTON TOLERANCE
0 <L £50 1.5
50 < L <100 2,5
/ \\ 100 < L €500 3
| EX
TABLET
= c —f & DT AR
@ HANGING HOLE
— N
S = == iR
7 = = NAWEPLATE
kmc:lj /
@ | _
R 1) EERETEAERF XS,
NOTE 1 TABLE L INDICATES TOLERANCE OF DIMENSIONS.
W omeroms HMAKI | L e CH-256
CHEEKED TakahashiT. | :_____ K DE-NIDMDO-D
APPRIVED Tal;z;z?shi T. o CH-250/CH-210 ! _ - SNTE
A 1/2 0.3 kg Mi%%//JCABLEJDEE%E{’ REMDTE CDNTRDLLER
Moo C1316-606- 1 06-021-6000-(2 OUTLINE DRAWING

FURUNO ELECTRIC CO.,LThD.
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487 ERA$ R
FIXING HOLE
] 12
v
:
‘ 168
n -
_.q]t_ HH -
;""'_\.7._..__1‘7 —-:
N A A R
T 3
: ! I Q
I l’ l
L SN
% / e —
NOTE 1. RFERRUCKMALLT XENOR~-2%: 3K, ]
DIMENSIONS MARKED "%"SHOW RECOMMENDED MAINTENANCE AND
VENTILATION SPACE.
2. BAECABEOH.LIC KFCRYATHZE., ]
INSTALL THE UNIT HORIZONTALLY ON THE ROTATION AXES OF
SHIP’S ROLLING AND PITCHING. |
& E = & & R = B & ]
ITEM NAME MATERIAL | Q'TY DWG. NO. REMARKS
AgléRO\rg;’éD %{é S GLE PROUE N
'THIRD ANGLE PROJECTION | TITLE IR 5 & 48 ¢ 52
i Ja - TSl g g : BS-704 CLIINOM;ETER%E
CHECKED | ,  SCALE 3 . :
5 i s 2 r % _
DRAWN WEIGHT | oweno C1259-009-C

FURUNO ELECTRIC CO.,, LTD.
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FURUDNO D-15
1 2 | 3
/7’11441 S S S S /.
7 4-010  HUFR %
7 \_F_@I'N__‘IX G FOLES g =
Tl w00 | 210 L #100 = "
/ 1 e
/| | /
/] E— / | v -
@ D5 -
) ‘C_; -
| g g =
I ) T
© O N
5] X L
v ) 4
/|
" 250 10
7
; , 270 N 2
;'/ =
/ e
” 7 '
I s o
NOTE 1. # . #E3EH—E XEM
W RECOMMENDED SERVIGE GLEARANCE.
F—JN@EtER | - -—
CABLE CRAMP 115V
S 200 — 1OV 02 30
= ' 100V o< g 29
2 2
L 3 ;
1 |lressl, = e |
= — : va
/ - ! 1oV g i
/ S 100V Ik
/918 (p14 \¢16 o
/ v o o) .
— OR: AC
~ 7\ 5A T1401 / L FOR: A 2_20\,
e 5
/\lNﬁPUT o J ”083 30 R1401 L1401, SnH L1402, S U
100 3 .
AG 100-115V 0_3 — S0t —‘*r‘“@ T
220-230V
50~60Hz | () o, I|¢ g 81+ g ol
<, oy 20B48R , §§ zr 83 52 DG 24V
=~ L1022 i g7 he 5% 5% 8 13A MAX.
€)) 100 8:3 i 518 / el 613K
3 ¢ . . &
® EENE e ~J©
U EE AC220VA Ai=xt L Tl T1401—REBEEIN IR T 5,
NOTE FOR 220V AG INPUT, CONNEGT T1401 PRIMARY WINDINGS IN SERIES.
: TITLE
- bor TaMASAE= b RU-1746B-2
Ex:3 .
APPRO%D MR e | I Bk
Aue T oo T F2u 5 AN
SCALE 7 s =10% NAVE
1/5 17 ke ) - RECTIFIER UNIT ) ]
DWG o
£3002-002— N OUTL INE_DRAWING

FURUNO ELECTRIC CO, LTD.
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FUoRUNG \ : 516

£1 TABLE 1

TEEA(mm) AE(MM)
DIMENSTINS TOLERANCE
0<L < 50| #15

20 <] < 100 P25

100 <1 < 500 13

900 < | <1000 t4

#2 TABLE 2
5y 9% (mm)| BE kg) | 5V 7R

TANK LENGTH | MASSC+107%) | TANK TYPE
1000 12 06-021-4024

1800 18 06-007-1973

$343
$220
o = 290205 HERHT 7Y
+ 1
au g ] STEEL REINFORCING FLANGE
o N
— 11/
[ [ X( / [ " ~
$243 al 1P
o =
N
¥ 3
# =
& o
= (an)
(00]
w
i ﬁo
\\/\ o
(an)
743 i
*i

D) EEHOTERAEZRRIC I B,

NOTE

1, TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED,

DRAWN

Nov. 0405 E. MIY[ISHI

" 06-021-4024/06-007-1573

CHECKED

TAKAHASHLT

¥ TRPig# s 4

APPROVED

Y. Hatai

CH-250 yl\ TJ_

SCAE

S RO SR

NAS
1/4| SEE TABLE ?

s v, SteeL eemegeeng pLanee |- RETRUCTION TANK (FOR FRP HULL)

DWGNa,

C1319-G14-C

06-0P1-4024-0/06-07-1573-0 UTLINE DRAWING

FURUNO ELECTRIC CO.,,LTD.
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2 | 3 D-17
23 DIA. EQL SP
THRU & HOLES
QA
BN 70K 2 ;
LENGTH/ OF
RETRACTION  TANK;
fan\ fan
pILS
[‘f’ = mm
—A-
% %p> EE 4 BERE A o1
\ /) =
ST 111k
N:x2 BFE
SEE NOTE 2
&
e
QS
&
““"
1P | xS
N
o
H"\“
%3
Q
Q
_—_—
T 7 3
E1 AR
SEE NOTE /
727110
7190108
BAE B0 L& 217
NOTE FOR FABRICATION 02783

7. KEFI2STPGIS-E-C (E 7 B fE B A K 47 48 7 “%F’i/fi);ﬁﬁ%ﬁ SBAR SR E 1B 200A
2 Ya—-/ 80) EEFA N ¢,

LIRS

N N

USE S§S41P

¥fr oNIT: mm

B2 SSe/PEE RN,
S 7 RE IR KIR NI NRFLSIANAC NE2E RF NI,
g7 RM I3 E=-LAF (PERM)L2EHBRHax,
gr7rmiBELDLV T

USE STPG-38-E-C (8"SCHEDULE 80,715 63954, CARBON STEEL PIPE FOR PRESSURE SERVICE), |
(J1S 63707, ROLLED STEEL FOR GENERAL STRUCTURE).

G/VE TWO COATS OF FAST-DRYING RED LEAD PAINT ON OUTS/DE OF TANK,
GIVE TWO COATS OF VINYL PAINT AF OR ANT/-FOULING PAINT ON INSIDE OF TANK.
DO NOFr PA/NT ON SURFACE OF FLANGE,

I &
ITEM

NAME

Lz

MATERIAL

LR -1

QTY

m =
REMARKS

= &
DWG. NO.

K 58
APPROVED

Nol 7 27

= A i
THIRD ANGLE PROJECTION

Ei
CHECKED

NOV.. § 7

R & %

£ _ W
TITLE

S RAEN 7088 K
STEEL RETRACT/ON
TANK OUTILINE DRAWING

2]
DRAWN

77+ & 2§

SCALE
1000mm * 73

E 2
WEIGHT

3§00mm : 231

1800mm : 123 4g

]

DWG. NO.

C1229-006-G

FURUNO ELECTRIC CO,, LTD.
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?343

G VA
3 I -
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|
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\&/ AN
2 7
>
1000

20

a

VBN D RIBES

7 ORIENTATION OF TANK

iE)
NOTE. DO NOT CONNECT GROUNDING WIRE OF OTHER EQUIPMENT TO
RETRACTION TANK.

BRE, BRI VI ICHOBRBEROT —RAEWMS KRNI &o

REHS ISUTINyFY
MAIN BODY FLANGE 1 S %/;SKE; o CR ] SHJ-0009-1
g INwF
9 7 g / 8 | INSULATION PACKING (2) | CR 8  MS-1000-68
@\ B 1 )) _ 7 | IEE ASHER SUS304 | 8  M20A
! B
\ &\ 6 | [BALL SUS304 8 M20x100
- i 5 | IEFyL SUs304 8  M20
' = \ 4 | ATUITTyw 8 i
2 ?ATVEQUTSE D O SR 1S AR | SPRING WASHER |
T et I 7 st 5 swo-onoz
|~ MEAE ORIENT WELDING BE T RBiE (2
— e 7 SHiP'S BOW TO PORT OR STARBOARD. 2 iNsuLaTiON wasHER | CR 8 | SHG-0004
. 1 B TRk A5083 | 1 | 10-044-2601
5 [ | & & | & E3 T ® & B ©® & | @ =
i ITEM] NAME . MATERIAL . Q'TY DWG. NO. REMARKS
& @ DEC: 27-90| = A & &
APPROVED 7~ /AL © 1 THIRD ANGLE PROJECTION = TITLE ~ = 4
" 7;50 TR A m— W ‘ BRI D(PILI) T
X 32
oy KFAL B 4 RETRACTION TANK (ALUMINUM)
. w DEC-27 %o |
E s g , = B 3 3
CSH-5 DRAWN | £7. /78t/DA WEIGHT 35 kg ' DWG.NO. C1273 G09-A

FURUNO ELECTRIC CO., LTD.



miyosi

miyosi
D-18


| 1 2

D-19
3 4 5 , 6
6343
, 4. NI To ML Ro ik EH 4y,
o 1) BATALE LGS V3 ORI oBezz) I2A,
2) ¥ &) 1 KA,
H TILYORULNFOOROTIVY TELEMEM (= ERRF) LoR<
100mm A AN-ZANWH3ZZx,
4) g 0% T F-L o BHEY) SOomm LT H Bk,
$) 9 7075 VEIKEERMBEIKPTHI L,
s
3 2. KBERe 70 Bl o BsBRARIK & 1000F2& 0 777 ‘1_7"27&1:2..
o 3. RPRIL 7o R KEA BRI EE < AR EEK TS L.
= 4 NERLUIBIAL 7 EE IHIE coMBRARLH 5L
N It 727 ElH. 3. 452 THSBEAR IS Bl L FR R E BAETIZ ¢,
2 ¥ FRERW KEM 71T E. E8PFEYEL Ex Ko ATEN L
BAITIL B sk AR F L XETIL,
N 1. SATISFY THE FOLLOWING CONDITIONS IN DECIDING THE RETRACTION TANK MOUNTING
3276.3- Q - SITE,
— . =8 R K
. . o B 1) ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT) OF SHIP'S LENGTH FROM BOW ON
FS AT EYS ) § INNER HULL PLATE ) FORE.AFT L(IN{E )
RETRACTION TANK L 2) WITHIN 1000 mm FROM KEEL LINE.
OUTLINE DRAWING . )i g T #iE v n BB EEIR 3) ALLOW CLEARANCE OF MORE THAN 100 mm BENEATH TANK FLANGE TO FACILITATE
FUEL oIt BULKHEAD BOLTING,
7 58 AR / 4) KEEP LOWEST END OF TANK 50 mm ABOVE BOTTOM OF KEEL.
REINFORCEMENT PLATE 5) TANK FLANGE SHOULD BE EXACTLY HORIZONTAL WHEN SHIP- IS NORMALLY
A g7y L 7" TRIMMED,
. te ti DOUBLING PLATE
F-i :] r/ tz 2 ty
KEEL } 2.  DOUBLING PLATE OF ABOUT 1000 mm IN DIA, SHOULD BE INSTALLED BY THE SHIPYARD.
‘ > 0 3.  FAIRING PLATE (NET PROTECTOR) SHOULD BE INSTALLED AROUND THE PARTS OF THE
! MAX. 1000 TANK PROTRUDING FROM THE HULL BOTTOM BY THE SHIPYARD,
4. IF REQUIRED, FUEL OIL BULKHEAD AND REINFORCEMENT PLATE SHOULD BE INSTALLED
BY THE SHIPYARD,
MIN. #7000
77 7 CAUTION: DISCUSSION SHOULD TAKE PLACE AND AGREEMENT, BE REACHED WITH THE
DOUBLING PLATE SHIPYARD FOR SUFFICIENT REINFORCEMENT AND WATERTIGHTNESS OF THE
HULL TO COMPLY WITH THE REGULATIONS CONCERNED,
R
FAIRING PLATE ]
2 E E) Z M & [ x R F wm =
ITEM NAME MATERIAL | Q' TY DWG. NO. REMARKS
&R INoV 37 = % % N "\
APPROVED 4% ) l THIRD ANGLE PROJECTION | TITLE B#n g 7 HOTR IR MR (X (SRS
/ L -
| 1@ e L — p | RETRACTION TANK INSTA
CSH5 ~ CHECKED | /"~ SCALE 40 LATION ON STEEL HULL
AL UNIT: mm CSH-5 MARK-2 5 97717 - 7 s 8 =
DRAWN WEIGHT kg C1243-017- ,F

CH-12/14/16/24/26

i DWG. NO.

7

FURUNO ELECTRIC CO, LTD.
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FURUNO

D-20
3 : A 4 | 5 , 6 ,
p3as , | | : : 1. AENGT o B Ko Srra BTk,
N A I‘L — 1) BRATALBELRSE»S V3 (W RoHhend Vz ) 72K,
2.7 B R Y BT AU MR 2) *-L &Y 1mHNRA,
- e '-'F—.“-—?ﬂ%r‘f—i——ﬂ?—’;‘- BIEERIRS FL-a ) 73 VARSI oS 7T E r HE, (=EREE) oK
:'."‘llz*é’..‘. ,] - 4~ﬁ$ P n ) |‘-:.’ ERAME 100mm AL ZNR-Z N HBx, .
Lol 2 —lail 4_' 4) I U0 ERIEF - o EHyEY) SO0mm ETHI T X,

L_j]li_/ $) #7077 T MIZAIEEE FLIFICKETHIZ X,

B | ’

|| 2, R 7o0KMI. ROBARELKF L2472,
S T 1) 7L-aMo MK < 7> 7 HWH 3T L HT 3. e o
3 | 1 2 1 7H30I 97 BB wFE BB st 0 EIR 772V @ 0 Rt SNI R O L4EY
~ ST - FRP T ZL-4. MER T EIRE T3, i - }

— 3 772 Q) BRATILIRONE L AT G I RULF AL 22, wBWOHNIT 75>% E4EY
N - Rk E8SE s ABM>e3,
< a1l : 4) FRPFRILIR #2783t $F xR * K5,
N | £ 7@ BAETS, o

== ¢ 75> @) FH RO 527 INFl IS FRP - K AT e B LRIR 727 LRI 2173,
o y, : 7. RKEGERPEMN K FRP TR BIBPRER ) ENS, R 927 B )3 MR B X B L
3 x::xs:ﬂ:ﬁ.&wﬂ%%&i%/’f}!&»:.s':zs;géﬁéma:é.g o7 "
h &) MBRRULT F>7075>CH TER 700mm o4 B &) T IS BT AR ML S ESXITIC X,
Ik 7523 Q@) BEH S 7 0FH 0, 4T 75Y @ ISET T A BRREBIETI.
l E: RE g KEM <70 X ERMESE, iFoMTEABE L. RAME, 5%,
T T S X HFLRETI2Y,
2 700
®2/6.3 ——
76 R R 1. SATISFY THE FOLLOWING CONDITIONS IN DECIDING THE RETRACTION TANK MOUNTING SITE.
. REINFORCEMENT PLATE 1) ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT) OF SHIP'S LENGTH FROM BOW.
K B A8#N 7> 7 MR K] ZZx 2) WITHIN 1000 mm FROM KEEL LINE, ' -
STEEL RETRACTION TANK FLANGE 3) ALLOW TLEARANCE OF MORE THAN 100 mm BENEATH TANK FLANGE TO FACILITATE BOLTING.
OUTLINE DRAWING 4) KEEP LOWEST END OF TANK 50 mm ABOVE BOTTOM OF KEEL,

5) TANK FLANGE SHOULD BE EXACTLY HORIZONTAL WHEN SHIP.IS NORMALLY TRIMMED,

7533 ® 2, INSTALL THE“RETRACTION TANK REFERRING TO THE PROCEDURE BELOW,
£ FLANGE 1) CUT OUT A HOLE FOR PASSING THE TANK ON THE HULL PLATE.
CEEL y 2) PASS THE TANK OR A CORE HAVING THE SAME DIAMETER AS THE TANK THRU THE HULL PLATE. MAKE A MOUNTING
T BED WITH WOODEN BLOCK AND FRP AROUND THE TANK OR THE CORE, THIS BED IS USED TO MOUNT THE FLANGE @&
X 1000 > s0 3) WHEN FABRICATING THE MOUNTING BED, STAND THE BOLTS ON THE BED' FOR FIXING THE FLANGE (). IF NECESSARY,
MAKE THE FLANGE (B) TO ENSURE FIXING OF THE FLANGE @). ;
4) AFTER FRP IS STIFFENED, DRAW OUT THE TANK OR THE CORE FROM THE MOUNTING BED.
5) WELD THE FLANGE (A) TO THE TANK,
6) APPLY A STEEL-FR? ADHESIVE TO THE TANK AND THE FLANGE (&), AND INSTALL THE TANK WITH FLANGE & IN
PLACE, SETTLE THE FLANGE () WITH BOLTS AND NUTS,
7) APPLY FRP AROUND THE PARTS OF THE TANK PROTRUDING FROM THE HULL BOTTOM FOR SUFFICIENT REINFORCEMENT,
EnB MAKE.A FAIRING BLOCK WITH FRP AROUND THE PROTRUDING PARTS OF THE TANK TO MINIMIZE THE EFFECT OF .
FAIRING AERATION ‘ : |
BLOCK 8) IF REQUIRED, INSTALL A REINFORCEMENT PLATE WHEN THE FLANGE (&) IS WELDED TO THE TANK. IT IS ADVISABLE TQ
PROVIDE REINFORCEMENT ANGLES BETWEEN THE TANK AND THE ADJACENT BULKHEAD OR CEILING. i
CAUTION': DISCUSSION SHOULD TAKE PLACE AND AGREEMENT BE REACHED WITH THE SHIPYARD FOR SUFFICIENT -
REINFORCEMENT AND WATERTIGHTNESS OF THE HULL TO COMPLY WITH THE REGULATIONS CONCERNED, |
& & & E2 R E wm =
ITEM NAME MATERIAL | Q'TY DWG. NO. REMARKS
& @ NOVe 22177 = A & & .5 57 IS (FRPH#
! APPROVED| { %% THIRD ANGLE PROJECTION | TITLE KRB AEHAS > 7 W R #N,'})
- Nou. & . 7 ’ STEEL RETRACTION TANK
| Aov- 5 R & JA
osHiE CHECKED | /]/ SCALE V20 /NSTALLAT/ON ON FRP HULL
'CSH5 MARK-2 5y vT7 /17 | 8 B B T
. . | - kg ; - -
¥ UNIT: mm CH-12/14/16/24/26 DRAWN () £ gl s | WEIGHT | owano. C1243-019-F

FURUNO ELECTRIC CO., LTD.
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FURUNO | D-21
| | 2 1 3 4 | 5 | 6
1. REIITn BRI RORMFEFA S L,
1y BRATAL B RSB S /3 (N B R oHmE T Y2) BRE.
2) F-ALUImXA, ‘
3) TS VU aRUINBAN O 7T TR LEEY (mERAF ) oI
\l 100mm A £y AN~ ZAINH B,
[For == 4) S 70T F L EIHL)SOMm LTHB k.
A s §) 927075 CEITIAEBERMBFIKETHE I v,
: B 2. BKEWCRHRANC FRPT w BIBFT & R VEINS, Py 78 )3 RERE cAEL
[E o I T KILZBIL R LERELR VIR AT 23k Fhsze. "
i N 9. MBIZLUTISTINTILCE FER 100mm o) B L) FRAEF 1B P TRM EHESK TE L. i
3. BERw RKEMicont, BE BRMEEF rho B AL RMAME FE,
o M EERETI L, ,
3 .
S 1. SATISFY THE FOLLOWING CONDITIONS IN DECIDING THE RETRACTION TANK MCUNTING SITE.
S 1) ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT) OF SHIP'S LENGTH FROM BOW..
B = 2) WITHIN 1000mm FROM KEEL LINE. ‘
> 00 3) ALLOW CLEARANCE OF MORE THAN 100mm BENEATH TANK FLANGE TO FACILITATE BOLTING.
¥ 4) KEEP LOWEST END OF TANK 50mm ABOVE BOTTOM OF KEEL.
4204 1 Eanre ""[ ! l? 5) TANK FLANGE SHOULD BE EXACTLY HORIZONTAL WHEN SHIP IS NORMALLY TRIMMED.
_— ] S
RETAINER
FRP B &R 5 7 9MNERE.
’;’;’: , /flémg,gle’yv GTAN K L 2. APPLY FRP AROUND THE PARTS OF THE TANK PROTRUDING FROM THE HULL BOTTOM FOR SUFFICIENT
1ZZ1 ‘ REINFORCEMENT. MAKE A FAIRING BLOCK WITH FRP AROUND THE PROTRUDING PARTS OF THE TANK
e RN TO MINIMIZE THE EFFECT OF AERATION,
3, IT IS ADVISABLE TO' PROVIDE REINFORCEMENT ANGLES BETWEEN THE TANK AND THE ADJACENT
BULKHEAD OR CEILING. :
+ -0 CAUTION: DISCUSSION SHOULD TAKE PLACE AND AGREEMENT BE REACHED WITH THE SHIPYARD FOR SUFFICIENT
c KEEL * REINFORCEMENT AND WATERTIGHTNESS OF THE HULL TO COMPLY WITH THE REGULATIONS CONCERNED.
MAX, 7000 250
5 _
(& & | k3 M " B B ® & | m B
ATEM! NAME MATERIAL . Q' TY DWG. NO. . REMARKS
& -8R v ‘ = = 4N 4 L %1 (F, S
APPROVED | - THIRD ANGLE PROJECTION  TITLE FRPBAS-H S 7 s I IR AR B (FRPARS)
i e 1L os a*q R = P ‘ FRP RETRACTION TANK ’
T ;, sp8 T e T g P !
oshs CHECKED =~ . 'SCALE 20 INSTALLATION ON FRP HULL
CSH5 MARK-2 w @ 8 s g | 5
CH-12/14/16/24/26" DRAWN  /7).7)s04, . | WEIGHT lowano. - C1220-038-F

FURUNO ELECTRIC CO, LTD.
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- WiRkWUWN O p-22
1 : 2 | 3‘ | 4 { 5 i 6
| |
& A AU RFHEHFORKBO LE TN D188, : B 1. AT7O—XVIZETHEBZRYETLTEBE, C B REFRKBETINAVMEE T, HUFEERALAVLE,
== 1ZF WHEN THE LONGER TANK IS USED SO THAT ITS FLANGE POSITIONS | WHEN THE LONGER TANK IS USED SO THAT ITS FLANGE POSITIONS WHEN THE LONGER TANK OR A GATE VALVE CANNOT BE USED
CONDITION ABOVE WATER LINE. | ABOVE WATER LINE.
‘ 2. AVORFEKBOLETRAGCNIES,
WHEN THE LONGER TANK IS USED DUE TO LIMITED GLEARANCE.
AL APIIP PP RIPPIIINII P
300 || NOTE 2 ,
| ~
N =
| .l g !
IR
i
0
)
+ 0
hrt . ]
+
S 1k o :
METHOD =
== . ) I . % VSIS IS LSS, 772777
®3 < =z "
” ! | SR
A DBLKR l ] B ; 7 o —
WATER LINE - - -- 1 | - -- - -- — e -- - -- - - -- - - -]
AT FULL LOAD ' ; = 1 7 + WKEE * ]
| it WATERTIGHT HATCH !
| a8 oT NOTE 2 ~
! at O :
o " 0
P - \ g
W = j 5 = -
N s s 23 wEx e 2 .
\a INVYF eata ~ l.{'\'l og N ) -
- GASKET ‘ B Z U 0
Q\§ | 4\__, ' "
' = i i & - 4
"j ﬁ:t}j#* \\\.‘_// g KEREEE * il Lo }—A?Sa'
Z GATE VALVE — + = COFFERDAM g}m/ “*
=z AR &gk, D12200 ' .
B CAST IRON, 8 DIAMETER - - !
! 11. 2kgf/cm’ (1. 1MPa) fffffiff;;;}%gq C 1 )
= i = T =
* - N
R Ry % gi o NS
GASKET T
3 = | =
A = A
< T =
0 0 Q 0 5 olo o ﬂ'; Solo e &/ E
/ : / ; / <0
-
F—JL KEEL < Iz *: ERAFRTFEC F— )L KEEL < =z + Ef T FE F—)L KEEL = =
B3 SHIPYARD SUPPLY. K3z SHIPYARD SUPPLY. 3=
. = 1. COEMAEREL LTHES S, 1. EEBO(N) OBEMTIOEREETSBHEIZEER () EFHKIZ 1 KEREEL. WRBRAESBL, SR THELTIESL,
p EE THIS METHOD IS RECOMMENDED AS STANDARD INSTALLATION. BABOLEETEIVIREMIAMNEELLY, ZORR., T—EXZEMLERLTIESL,
NOTE _ X o o e THE TANK FLANGE POSITION IS DESIRED TO BE ABOVE WATER LINE, FABRICATE THE GOFFERDAM BY SHIPYARD IN AGCORDANGE W{TH GONCERNED
2. LTEEOLHISH+HET—CXEMABALNBEE, AS LIKE THE INSTALLATION METHODE " A'. REGULATIONS. ALSO ALLOW ENOUGH SERVIGE CLEARANGE.
KHIZ"300X300"DREHITTEHEL T &,
WHEN OVERHEAD CLEARANGE IS NOT ALLOWED, MAKE A HOLE 2. KERBOLBZBKBOLETEALWOSRIZH, LTEERYALD
OF 300x300 mm ON CEILING FOR FAGILITATING INSTALLATION | ODOBKRERITSI L,
AND FUTURE SOUNDOME SERVICE. | PROVIDE A WATERTIGHT HATCH FOR FUTURE MAINTENANCE IF A COFFERDAM
IS NOT HIGH ABOVE WATER LEVEL
DRAWN R ! TITLE
b | Onan [0 0 M£C_@J _________ L CH-250/S
A ot s o= = e - - CHECKED - : r £ ¥ R
L EWAOREICBELTE. Ret CAE. KBNS £FAL. BT  RROBSSCLEET 5L, U 'ns Yk t | Bz
DECIDE AN INSTALLATION METHOD CONSIDERING SUFFICIENT REINFORCEMENT AND Posoeven . .. |~~~ —7 TTTT T =
APPROVED , s o, | ‘M T, BB s (A
WATERTIGHTNESS OF THE SHIP'S HULL. ALSO PROVIDE ENOUGH MAINTENANGCE GLEARANGE. ] o [0 "‘ﬁi‘s‘%’”‘“”“ f HE | 1 AR R RE
SOAE g S AR NAME RETRUGT ION TANK
DWG No. ‘
° C1316-T01- A TRANSDUGCER INSTALLATION

FURUNO ELECTRIC CO., LTD.
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= QRO
1 ]

2 | 3 | 4 , 5 , 6 S-1
0000 ooooad 007000 CONTROL/DISPLAY UNIT CH-302/MU-100C
- - TRANSCEIVER_UNIT _
HULL UNIT oooo CH-303  r31[cPufo6P0254 oog oog
CH-304 400mmO O ODOO RAISE/LOWER DRIVE UNIT MONITOR UNIT MJ-AL10SPF  MJ-A10SPE | CONTROL UNIT
TRAVEL CH-3041 XHP-20 | 32 MU-100C *4 *3 CH-302 *4 *3
CH-305 250mO0 0000 | CH-3051 K1 puRon-y  CAAVIDEO U o501 | DATAZVIDED ) [conT] |/ M9-A105PF0002, 9 MI-ATSPF
TRAVEL J1 IVHR-4N 2 < PARON-C R4 A 1R TRTD-A > 1 Q2955 A ¢ TRXTD-A - RENSO-N > 1D} 5'“1
TRID 1> 3 < RLCONT-H 6 <2 4 > 216 TRXTD-B > 2 > < 2 < TRXTD-B REMSL-N > 2 >
—— TR2 > 2 g 4 <! RLCONT-C B <3< T 3>i8 CONTD-A > 3 > i< 3 < CONTD-A REMRO-N {> 3 >y |
ooogo . D GND > 3 D1 5 <! TRUL-H HS-N i< 4 454 HS-N CONTD-B 1> 4 > 1< 4 <i CONTD-B REMR1-N D> 4 > |
SOUNDOME *3 | NC'> 4> = 6 < TRM1-C VS-N i< 5 : : : : 55 VSN PSI-H > 5 > <5 < PSli-H RENR2-N > 5 > |
CH-3042 VHR-3NI <Jz J?; IXHP-3 5 72 TRM2-H YCN <6 € T 6 YCN PSI-C 1> 6 > < 6 < PSI-C +12V 1> 6 1 :
i U KLGTDL SIGPH > 1 > 3 8 <t TRM2-C TRXTD-A i 7 7 > TRXTD-A +2Vi> 7 7< 412V GND > 7 >
5B1IDoMI06R0244) | : 225 T2  SIGP- 5;2 >>~—: *3 > 92 TINL-H CONTD-A i< 8 : : 3 : : 8 > CONTD-A GND > 8 : : : : 8 <i GND :
i 32 IVHR-3N Cﬁ 3O NCD3 | '~ 0654080 10<; TImL-C TD-A K9 95 TD-A  SCAN-REV 9 9 <} SCAN-REV
1> 1>‘.ﬁ* = _ T | 15/30/50n T L1<ETIM2-H RD-A <10 : : 00S4078.5/10n.0 12 : : 10! RD-A F.OND 5105 Ti10¢ F.oNp I
2t S - 13.7 .
N Gt e—— “° sries sl 23R |
i P15 < o121 32 J1 IxHp-20) 14<; UPLNT-H 1ng ggé I Il }ﬁi }2&2 oD = 1v-250 |
I J1 = - - - - -25Q.
TIPL D 1 ﬁ S 1<, TIPL  PWRON-H > 1 >— 15<; DNLNT-H R-GND <14 BECy s ||
TIP3 D2 >+ o - 2</ TIP3 PWRON-C {> 2 >+— 16<; TRO-H G-GND I<15¢— 5 155! 6-0ND !
! TIP2 {3 >HH] 3<iTIP2  RLCONT-H D 3>—] | 17<; FO-H B-GND [<16<1 L 165 B-ohD I
TIPADAH 4<iTIP4  RLCONT-C > 4 > — 18< F1-H HS-N-GND {<17H 115 175! HsN-GND IDOTTOOTODO0 | |
TRPLS 2t o SCTRPL - TRML-H D 52— 19¢i F2-H VSN-GND [<18¢H T 185} VS N-GND IRENOTE CONTROLLER =2 |-————
| TRP3 > 6 > o 6<ITRP3  TRUL-C > 6 >— 20<' CoM_C VON-GND (<198 L 105 Yo-N-GND | CH-256 |
! TRP2 D> 7 >HH § 7<ITRP2 TRM2-H D 7 > TRXTD-B (<20<H | Dot | | T
TRPA > 8 >+ B 8<ITRP4  TRU2-C 1> 8 > HTP-SHHl 33 CONTD-8 K214 L K915 CoNTD-8
TRO {> 9 >H+ 9<; TRO TIML-H > 95— <1< +12v TX0-B K22¢H | L5225 T-B :
' +12V D10>HH 1< 412 TINL-C PI0Y—] <2< Kpo EXTERNAL il I MI-ABSPF | IW-AGSPFO0L1(6P-4P)
m : KP/SIG RD-C {<23<r 923> RD-B . __MJ-AGSPF0012(6P-6P) . [J J O [
GND 11>+ i 11<; GND TIM2-H 11> <3< KPI PSI_GC K24 245! PSI_C TD-A;>1>~P[ 7 T s/10m.0 6.1 NAV. EQUIPMENT
GND >12>4— —KLd oD TINR-C 12> <4<isl6 1ovA oBei ] L 565! 10vA TD-8:> 2 >~ ’ IECE1162-1(NVEA)
- " HULLV-H {>13>— < 5 <} EXT-SW & = RD-Hi> 3 7
- UPLMT-H [>14>— < 6 < GND RD-Ci> 4 >
DNLMT-H i>15>—— <7< 8162 - Gmgi Zi
TRO-H (16— g -GND*
FO-H DITO— ! [382[TRx06P025H
(¥)12/24VDC F1-H >18>— viR-anl 35 *1
F2-H 19>+ A1 2 =1V-250.
coM_C >2|0>._, s S R2
- TL3< 1 o
- <ad'ne |
XHP-3l 36
<1<, S1GP+
K 2<islep-
12/24VDC * K3KNC
' SPEAKER |
~—
l)h____Sm__z___Qr&5> i [WEAZ
> * | M SATELLITE| *
oooo Lig ;i@oi—&iém (. COMPASS " J—AGSPE ________
LOUDSPEAKER oooooo TD-AD 1 >7—I’:‘—L MJ-A6SPF0011 ’
SC-05WR *2 B T
EXTENSION CABLE 383[PuR [06P0256 ;g_ﬁ ig Q‘I-E _______ “4+[]m4 ooooo | |
* TR1 RD-C !> 4 Dt —— —— — — — —~4+[2|m-e oooo | | 000000000Se-50/11000000000
12-24VDC DPYCYS-2.5 r o \?9 M (+)12-24VDC GND E> 5 >E i SATELLITE I | MONITOR SENSORDDDDO 000000000
*1 H H * THE SATELLITE COMPASS SC-50/110 CAN BE
100/110/115/ _ DPYC(Y)-1.5 J ) _ GND > 6 ! COMPASS *2 | | CONNECTED TO "MONITOR SENSOR™ PORT (ANALOG S1G.)
200/220/230VAC - —__56c-50/110 | '
1¢ , 50/60 Hz - SRCN2A 9 = ====Z=ZZ= = ' 0
’ I _L516]—= 13-55 00000 = | SENSOR| |srcN2A Mec s
| 000 G0 | 12V8 > 1 >y - S0E-L0G-80).00,0 0.2 4 o oL o (R | | 1355 “ SC-50/110
| RECTIFIER I ROLL > 2 >+ I ys-100 I | 12v8 > 1) TTYes-10 N J11[ROLL]
| RU-1746B-2 PITCH > 3 > 1 o0 or | ROLL 1> 2 > —————— T ——[L]RoLL
————— -+ GND 24 21 loooono | | PITCH P 3 > —————— 7 (2] 6
Voes- GND :>5>‘5;_&?'J | CLINOMETER *2 I I OND {4 > -— ————— T ]
o BS-704 | | GND > 5 > — ———— Ty | (21elPITc)
“ e | i 1 L[] Prros
=1V-25Q. | ——[2]s6
oo : 4, ——
oooooooono |
oooooooono |
oooooooboobooooo I
O00oOoDoDbOOM-1l00CODOODOM-15ICO0DOODODOODO0OOn |
gooow-151C0 000000000
DRATN | TITLE  CH-300
NOTE | spr.13, o5 E. MIYOSHL | F _____
CHECKED 0o
*1. SHIPYARD SUPPLY. TAKARASHI.T | _I_ _____ 200ooooogoaao
*2. OPTION. APPROVED Y. Hatai | Oooooo
*3. CONNECTOR PLUG IS FITTED AT FACTORY. SCALE VASS NAVE
*4_ THE MONITOR UNIT MU-151C CAN BE USED INSTEAD OF MU-151C. kg DUAL-FREQUENCY SEARCHLIGHT SONER
HOWEVER, THE MU-151C MUST BE POWERED FROM SHIP™S MAINS. DWG No.  ~1355_c01- A INTERCONNECTION DIAGRAM

FURUNO ELECTRIC CO., LTD.
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