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/A SAFETY INSTRUCTIONS

/A WARNING

Do not open the cover
unless totally familiar with
electrical circuits and
service manual.

High voltage exists inside the
equipment, and a residual
charge remains in capacitors
several minutes after the
power is turned off. Improper
handling can result in electri-
cal shock.

A CAUTION

Ground the equipment to
prevent electrical shock and
mutual interference.

Do not install the transducer where
noise or air bubbles is present.

Performance will be affected.

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

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

Do not allow warm water or any other
liquid other than seawater or fresh-
water to contact the transducer.

Damage to the transducer may result.

Do not install the display unit or
transceiver unit where it may get wet
from rain or water splash.

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

The transducer cable must be handled
carefully, following the guidelines below.
Keep fuels and oils away from the cable.
Locate the cable where it will not be
damaged.

The transceiver unit weights 17 kg.
Reinforce the mounting area,
if necessary.

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 damage the equipment.

Install the specified transducer tank in
accordance with the installation instru-
ctions. 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.

The mounting location must satisfy the
following conditions:

Away from rain and water splash

Out of direct sunlight

Away from air conditioner vents

Away from magnets and magnetic fields
Moderate and stable in temperature
and humidity

Observe the following compass safe
distances to prevent intereference to a
magnetic compass:

Standard Steering

compass compass
Transceiver unit 1.75m 1.10 m
Control unit 0.30 m 0.30 m
Monitor unit 0.80 m 0.55m




SYSTEM CONFIGURATIONS

MONITOR UNIT
MU-100C/MU-100C-Cl

uuuuuuuuuuuuu

OR VGA Monitor
SEIE c@g“o , | CONTROL UNIT CONTROL UNIT
) 81581552 | cresse (882 U
o ) L) o LLoJooo Cl-6888
[ 7)——>NMEAT Output

TRANSCEIVER UNIT <— —INMEAT Input__

Cl-8810 ,f:___
———>>INMEA2/CIF Output |
<——[NMEA2/CIF Input |
—-—>>[Current Indicator Data_|

R o——>IAUX (NMEA/CIF/Current Indicator Data/ |
[DataforDisplay) |
<<———[Heading Sensor]
— —>{Alert/Alarm__|
— —>Speed Log (2 lings) |
——3>!KP Output |
g o <<~ ——KP Input (Two lines) |
B £ 8 S > Fower ONIOFF Status (Contact signail|
| .| JUNCTION BOX
| 1 CI-630
24 VDC — i : Standard Supply
ffffffffffff : Optional Supply
——-——-— Local Supply
TRANSDUCER
CI-8840

System configuration



EQUIPMENT LISTS

Standard Supply

Name Type Code No. Qty Remarks
Control/Displa C1-6888/ . .
Unit play MU-100C-Cl - 1 set Chooss w/display unit

Cl-6888/ - 1set |one. w/display unit
MU-100C
Control Unit Cl-6888 - 1 set no display unit
Transceiver Unit | CI-8810 - 1
Transducer Cl1-8840-1 - 1set | w/10 m cable
Cl1-8840-2 - 1set | w/20 m cable
Installation CP66-01600 | 000-070-017 10 m
Materials CP66-01610 | 000-070-018 | Choose | Cotween 20 m
Transceiver
CP66-01620 | 000-070-019 one. and Control units 30m
CP66-01630 | 000-070-020 50 m
CP66-01501 006-917-660 1 For transducer unit
CP66-01504 006-917-350 1 For transceiver unit
CP66-01500 | 006-917-980 1 For control/display unit
CP66-01503 006-916-750 1 For control unit
Accessories FP02-05100 000-012-474 1 Hood, FP02-05101
Spare Parts SP66-00801 006-916-730 1 For control unit
SP66-00800 000-070-002 1 For control unit,
w/SP06-01101, SP66-00801
SP66-00700 006-929-730 1 For transceiver unit




EQUIPMENT LISTS

Optional Supply

Name Type Code No. Qty Remarks
Junction Box CI-630 - 1set | w/CP66-02201
000-146-086 For 5m
2 BEVNV-SX.C 000-146-087 Choose junction 10 m
Cable (4P) spatp | 000-146-088 | 7 " | box 15m
000-146-089 ' 20 m
000-146-090 30 m
Accessories FP06-01120 006-556-260 1 set | For fixing Box type
FP66-00601 006-916-680 1 set | control unit | V-type
000-148493-10| 1 | Detwesn montorand
cable Assembly 0081259 Between m’onitor and
000-148-498-10 1 _
control unit, 10 m
CI-820 000-069-044 1 For FRP, keel flush
mount type
Cl-821 000-069-040 1
Cl-822 000-069-042 1 For FRP, projection
type
Cl-823 000-069-046 1 For. steel vessels,
w/kingston
Transducer Casing Cl-824 000-069-049 ] For. steel vessels,
w/kingston
Cl-825 000-069-060 1 For.steel vessels,
w/kingston
Cl-826 000-069-095 1 For'steel vessels,
w/kingston
Cl-827 000-069-107 1 For'steel vessels,
w/kingston
Thru-Hull Pipe TRB-1500 (1) 000-069-043 1 One hole
Transducer Flange OP66-3 006-900-550 1
Multi-Purpose LCD | MU-100C-Cl - 1 set
Display MU-100C - 1 set
Control gnlt flush OP06-18 006-556.320 1
mount kit




1. INSTALATION OVERVIEW

The Doppler Sonar Current Indicator CI-88 consist of a monitor unit (not available for black
box type), a transceiver unit, junction box and transducer (hull unit). To obtain absolute tide
even in deep waters, the CI-88 must be supplied with speed/course data (or position data)
from navigation equipment (GPS) and heading data from a gyrocompass (via an A-D
converter). The equipment can output ship’s speed and true bearing data to a radar or
scanning sonar for true-motion display. Further, current data can be output to an echo
sounder or scanning sonar in CIF format.

To obtain full performance from the equipment, the installation of the units, especially the
hull unit, is very important. Poor siting of units or poor cable layout may cause pick-up of
noise, or give interference to other units. This chapter presents an overview of how to install
the equipment.

1.1 Selection of Installation Site for Transducer

The performance of the equipment largely depends on the installation of the transducer unit,
and a very important consideration is the installation site. Is should meet the following
requirements.

a) No projections (such as sonar’s retraction tank) should exist in the hatched area shown
below. However, when the transducer projects below the lowest part of the keel, the
effects when the sonar transducer is lowered must be taken into account.

Transducer

Q/ | I Hull Unit Projecting Distance

45° \
Keel

l __—— Transducer A\BOG

50°
\\ / D) — Bow

Cross Section View 50° .
80

Hull Unit >
(Transducer)

Bow

Keel

Transducer, mounting location
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1. INSTALATION OVERVIEW

b)

Mount the transducer at a location between one-third and one-half of the ship’s full
length (measuring from the bow). Select a place where the transducer is free from the
effects of air bubbles. The transducer face should not be above the sea surface when
the ship is pitching or rolling.

In general, the air bubbles produced at the bow flow backward alongside the keel.
Therefore, separate the transducer by more than 1000 mm from the keel, or flush mount
the transducer inside the keel.

The surface of the transducer should project by 250 mm or more from the hull bottom.
For better performance, its surface should be even with the keel’s lowest point or below
it.

The following is important for preventing interference between the CI-88 and other
equipment.

If the transducer of an echo sounder or scanning sonar whose harmonic is within the
frequency range of 280 kHz to 296 kHz (288 18 kHz) is mounted, interference may
occur. Even if the harmonic is out of the range, the risk of interference still exists if the
transducer of the CI-88 and other equipment are mounted near one another. For this
reason, separate the transducer of the CI-88 as far as practical from other equipment
which have high output power. If interference is unavoidable due to limited mounting
space, connect the interfering equipment to the built-in interference rejector circuit (two
inputs) in the transceiver unit. For connection to this circuit, you will need to run a
two-core cable between it and the interfering equipment.

Make the transducer cable as short as possible. The cable is generally installed in
grounded steel conduit run between the transducer and the junction box, to prevent
pick-up of noise. The transducer with the 20 m transducer cable can be used only when

it is passed inside conduit.
NOTE

® Do not transport the transducer by pulling the cable.

The internal wiring may be cut.




1.2

1. INSTALATION OVERVIEW

/\ WARNING

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

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

If a steel tank is installed on an FRP vessel,
take appropriate measurements to prevent electrolytic
corrosion.

Electrolytic corrosion can damage the hull.

Ground

This equipment uses pulse signals which may cause interference to other electronic
equipment such as a direction finder and radio receiver, if it is not grounded properly. It is
strongly recommended to ground all cables referring to the guidelines below.

()

O T
~— = ' ~—

o

Separate all units as far as possible from radio equipment.

Do not run interconnection cables close to or near radio equipment or its cables.

Run the cables in the shortest path practical.

Lay the cables on grounded copper plate and fix them every 300 mm with metal cable
clamps.

Ground all units as shown in the figure below and on the next page.

To join copper straps, use solder cream for perfect contact.

for main ground ship's body

Copper plate ( Ground to the)
every 80 cm.

Other equipment

Scrape off paint; ground To join the copper straps,
the armor with a metal cable use solder cream or silver
clamp. solder for perfect contact.

Example of ground (1)

1-3



1. INSTALATION OVERVIEW

Location of earth terminal on each unit and grounding method

/N\ CAUTION

9 Ground the equipment.

Ungrounded equipment can give off or receive
electromagnetic interference or cause electrical shock.

Monitor unit/Control unit

®) )
. .9][€
®° °e
It . o \l:®zg—Fix the ground wires
= o o =/ by the two wing nuts
1 at the rear of the units.
®) =3
e
Transceiver unit
®) =
UU UUyU UuUuyuU
UUU UUU UUJ M

O © ©

5 H_

Fix copper strap (w=50 mm)
to ground studs by the two
wing nuts.

Junction box
Ignore the protection grounding label at the fixing location for the copper strap.

Fix copper strap to ground
studs by the two wing nuts.

Location of ground terminals
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2. MOUNTING

2. MOUNTING

2.1 Monitor Unit/Control Unit

/N\ WARNING

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

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

The monitor and control units can be installed as one unit or two separate units. The
optional “separate monitor unit installation kit” is necessary when installing them as
separate units. (See page 2-3 “Mounting the control unit separately.”) Further, these units
can be mounted in a panel (requires optional flush mount kit), together or separately. See
the outline drawings at the back of this manual for details.

« Locate the units out of direct sunlight and hot air.
» The operator should face the bow while viewing the display screen.

» Select a location where the display screen can be easily observed while operating the control
unit.

» Keep the unit away from the magnetic field.

« Environmental temperature should be —15 to 55°C.
* Locate the units at the place with minimal vibration.
« Select the place well-ventilated.

» Leave sufficient space around the units for maintenance and servicing. Recommended
maintenance space appears in the outline drawing at the back of this manual.

Desktop mounting

Monitor unit and control unit

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

Mounting base

2-1



2. MOUNTING

2. Do one of the following:

e Mounting the monitor unit together with the control unit
a) Fasten the hanger at the rear of the monitor unit with four binding screws (M4x10).

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

Hanger (landscape-type)

e Mounting the monitor unit separately from the control unit

a) Dismount the coupling plate from the rear of the monitor unit to separate the monitor unit
from control unit.

b) Attach the hanger at the rear of the monitor unit with four binding screws (M4x10).

Bracket (rear view)

1 2

Monitor unit, rear view

3. Grease threads of upset screws (M6x16, 2 pcs.) used to fasten the hanger to the
mounting base.

4. Attach the waterproofing cap (MJ-A10C, supplied as the installation materials) to the
CONT port at the back of the monitor unit.



2. MOUNTING

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

Use these holes to tilt
monitor unit 20°.

>
\h
unting base

Use these holes to tilt
monitor unit 9°.

Bracket

Upset screw

Fastening hanger to mounting base

Mounting the control unit separately

To mount the control unit separately or without the monitor unit, one of the following
accessories (option) is required.

Type: FP06-01120 Code No.: 006-556-260
Name Type Code No. Qty Remarks
Mounting plate | 06-021-2111 100-279-740 1
Bracket 06-021-2112 100-281-880 1
Tapping screw 5x20 000-802-081 2
Hex. screw M4x12 000-882-040 4
Hole plug DP-687 000-808-417 2
Type: FP66-00601 Code No.: 006-916-680
Name Type Code No. Qty Remarks
Bracket 66-030-3021 100-307-800 1
Tapping screw 4x16 000-802-080 4
Pan head screw | M4x10 000-881-964 2




2. MOUNTING

Using the FP66-00601
1. Fasten the bracket to the control unit, using two pan head screws (M4x10).

=) : Pan head screws

Bracket

2. Fasten the bracket to the mounting location with four 4x16 tapping screws.

Using the FP06-01120

1. Fasten the mounting plate to the mounting location with two 5x20 tapping screws.
2. Fix the bracket to the control unit with two hex. screws (M4x12).

3. Insert screwdriver from the top of the mounting plate holes and then loosely fasten two
hex. screws (M4x12).

Fasten the screws
M ti lat Cable ]
Cable entrance hole ounting piate to fix the bracket.
T © e J |
o o

- e

Tapping screws (5X20)

Bracket Set to the hex. screws
' tightened at step 3.
7 [
":5} \ Bracket
7 7

Cable can be passed this direction. =) - Fix with hex. screws.

Mounting the control unit

4. Attach the control unit to the mounting plate and then tightly fasten two hex. screws.
5. Attach two hole plugs to the holes at the top of the mounting plate.



Flush mounting

See the outline drawing at the back of this manual.

Monitor unit/control unit

The optional flush mount kit OP06-16 is required.

Type: OP06-16

Code No.: 006-556-300

2. MOUNTING

Name Type Code No. Qty Remarks
Fixing metal 06-021-1311 100-279-611 1
Tapping screw 5x20 000-802-840 6
Hex. bolt M4x12 000-882-040 4

1. Cut out hole in mounting location referring to the outline drawings at the back of this
manual.
2. Fasten the fixing metal to the monitor and control units with four hex. bolts (M4x12).

Hex bolts

L cONT port

o

Fixing metal

Monitor unit/control unit, rear view
3. Attach the waterproofing cap (MJ-A10C, supplied as installation materials) to the CONT
port at the back of the monitor unit.
4. Using four tapping screws (5x20), fasten the fixing metal attached at step 2 to the
mounting location.

Monitor unit

For flush mounting of the monitor unit, the following optional kit is required.

Type: OP06-17 Code No.: 006-556-310

Name Type Code No. Qty Remarks
Fixing metal 06-021-1321 100-279-622 1
Tapping screw | 5x20 000-802-840 4
Hex. bolt M4x12 000-882-040 4

1. Cut out a hole (H207xW287) in the mounting location referring to the outline drawings at
the back of this manual.
2. Fasten the fixing metal to the monitor unit with four hex. bolts (M4x12).



2. MOUNTING

Hex. bolts

- CONT port

Fixing metal

Monitor unit, rear view

3. Attach the waterproofing cap (MJ-10C, supplied as the installation materials) to the
CONT port at the back of the monitor unit.

4. Using four tapping screws (5x20), fasten the fixing metal attached at step 2 to the
mounting location.

Control unit

The following optional kit is necessary.

Type: OP06-18

Code No.: 006-556-320

Name Type Code No. Qty | Remarks
Fixing metal 06-021-2101 100-279-731 1
Tapping screw 5x20 000-802-840 4
Hex. bolt M4x12 000-882-040 2

1. Cut out a hole in the mounting location referring to the outline drawings at the back of
this manual.

2. Fasten two hex. bolts (M4x12) to fix the fixing metal to the control unit.

7.

Hex. bolt

Fixing metal

3. Fasten four tapping screws (5x20) to fix the control unit to the mounting location.



2. MOUNTING

Blackbox type

Supply monitor and interconnection cable (D-sub connector, three rows of 15 pins, max.
length 15 m) locally. The monitor connects to the control unit, and should satisfy the
specifications shown below.

Note: The D-sub connector with two rows of 15 pins cannot be used.

* VGAtype
* Analog RGB, 0.7 Vpp, positive polarity
* TLL level H, V, negative polarity



2. MOUNTING

2.2 Transceiver Unit
Mounting considerations

» Since the transceiver unit generates heat, install it in a dry, well-ventilated place. The
cooling fans at the top of the unit must not be obstructed, to allow heat to escape.

* This unit is designed for bulkhead mounting to permit dissipation of heat. If bulkhead
mounting is absolutely impossible, mount the unit on the floor leaving at least 50 mm
clearance between it and the floor to permit dissipation of heat.

* This unit weights 12 kg. Reinforce the mounting area, if necessary.

» Leave space around the unit for maintenance and checking. Refer to the drawing at the
back of this manual.

Mounting procedure

1. Weld the steel plate (shipyard supply) with four mounting holes to the bulkhead.
2. Use four bolts and nuts (M10, supplied as installation material) to fix the transceiver unit
to the steel plate described at step 1.

8 Bol Steel
4-¢12 § plate
. 280+0.5 . \ Nut
| | | —
[© | F— |
© | ®
® } ° [H ~— Welding
(0]
o] ! (0] g
| I
‘ Te}
i [%M—Welding
[(©] | ®
B8 § T O=| |3
|
S 160
o
Lo
N
3+

Transceiver unit, mounting dimensions (mm)



2. MOUNTING

2.3  Junction Box (option)

Mounting considerations

The junction box forms a joint between the transducer and the transceiver unit. Install it
referring to the guidelines below.

» Keep the junction box away from noise-emitting electrical machinery, i.e., electric
generator, radio transmitter, TV, etc.

» Although the box is splashproof, do not install it in places of high humidity.

* Avoid installing the box where temperature varies greatly, since moisture may penetrate
the box.

* The box is generally installed above the draft line of the ship and the transducer cable is
run inside steel conduit. This permits replacement of the transducer without dry docking.

* Even if the junction box is installed below the draft line, the conduit is necessary to avoid
picking up noise. If use of conduit is not possible, install the box as near to the transducer
as possible.

200
180 4- 6.5
FIXING HOLES
@
% %
ol o
< ©
] I

Z Z
o =
E i
[s2]
<

Junction box, mounting dimensions (mm)

Mounting procedure

Fix the junction box to a bulkhead, referring to the figure above for mounting dimensions.



2. MOUNTING

24  Transducer (Hull Unit)

Mounting location
See Chapter 1.

NOTE

® Do not transport the transducer by pulling the cable.

The internal wiring may be cut.

2.4.1 Hull mounting

Mounting the transducer for steel hull vessels

1. Select a mounting place on the hull bottom. (Since the transducer cable is comparatively
thick, select a mounting place for the thru-hull pipe where the cable can be easily led
into the cable gland.).

2. If necessary, weld a double plate (shipyard supply) to the hull bottom to reinforce the
hull.

3. Unpack the transducer casing and determine the projecting length, making it 250 mm or
more. Before cutting the casing, note that the transducer casing has “fore-aft direction.”
Then, cut it considering the rising angle of the ship’s hull.

Weld the casing in parallel with ship’s fore-aft line with an accuracy of better than +1°.
The transducer face should be horizontal at cruising speed.
Transducer casing

—
/

Transducer fixing flange

4. Make a hole for the thru-hull pipe in the hull bottom. Before welding the thru-hull pipe,
remove the rubber packing from the thru-hull pipe. Weld the thru-hull pipe. Replace the
rubber gasket.

5. Make a hole of 10 to 20 mm diameter on the stern side of the casing to allow water to
penetrate the transducer casing.

6. Weld the casing to the hull bottom. Do not remove the transducer fixing flange to
prevent the casing from being deformed.

7. Dismount the fixing flange from the casing. Fix the transducer to the fixing flange.

8. Pass the transducer cable through the thru-hull pipe. Tighten the cable gland, leaving
0.5 to 1 m of slack in the cable below the cable gland.

Dimple to bow

2-10



9.

2. MOUNTING

Mount the fixing flange with the transducer onto the casing. Take care not to pinch the
transducer cable. Never hold the transducer by the cable. Shock will most assuredly

damage the transducer.
, A8
ﬂi—j/f] y

Transducer \i f £
- >~

Flange Nipple to bow

Fixing flange

Note: For CI-824/825/827, the following procedure is necessary in addition to the procedure

mentioned above.
Cut the top board of the transducer casing considering the rising angle of the ship’s
hull, and then fix it by welding (CI-824/825), or with bolts (CI-827).

Mounting the transducer for FRP hull vessels

1.

8.

Select a mounting place on the hull bottom. (Since the transducer cable is comparatively
thick, select a mounting place for the thru-hull pipe where the cable can be easily led
into the cable gland.)

Determine the projecting length of the casing, making it at least 250 mm. Cut the casing,
considering the rising angle of the ship’s hull, so that the transducer face is horizontal.
The casing should be parallel with ship’s fore-aft line within + 1°, and the transducer face
should be horizontal at cruising speed.

Make a hole of 10 to 20 mm in diameter on the stern side of the casing to allow water to
penetrate the transducer casing.

Make a hole for the thru-hull pipe on the hull bottom. Allow enough clearance around the
pipe for easy tightening of lock nuts.

Fix the thru-hull pipe on the hull plate with double nuts and then apply FRP glue around
the pipe.

Before fixing the casing to the hull bottom, clean the hull plate surface with an electric
sander until fiberglass appears, then remove dusts, oils, etc. from surface. Reinforce
both sides of the casing with FRP molding.

Fix the transducer to the fixing flange.

Fixing plate [~ = //- e
- // .19
173

Transducer —
_ O
1©)

Dimple to bow
Transducer and fixing flange

Pass the transducer cable through the thru-hull pipe. Tighten the cable gland, leaving
0.5 to 1.0 m of slack in the cable below the cable gland.

2-11



2. MOUNTING

To tighten the cable gland;

a) Tighten the gland securely by using the wrench.
b) Tighten the double nut securely.

777 Hull bottom
Thru-hull pipe
Thru-hull pipe, side view

9. Fix the fixing flange with the transducer to the casing. Take care not to pinch the
transducer cable.

24.2 Sideboard mounting

For the sideboard mounting, see the TRANSDUCER MOUNTING at the back of this manual.
The transducer casing and transducer flange can be supplied optionally. Prepare the pipe
assy and fixing metal at local. Stretch the transducer using a lope or chain from the bow so
that not to fall by the current at the navigation.

2-12



2. MOUNTING

2.4.3 Mounting the anti-corrosive zinc plate

When flush mounting the transducer into the keel, attach the anti-corrosive zinc plate
(shipyard supply) to prevent the electronic corrosion.

Narrow keel

Make holes on the keel and transducer casing, attach the anti-corrosive zinc using the bolts
and nuts (supplied).

Hull
C y
— [T 1 /l**
Zinc plate — Keel
5 @ @
Transducer
(C1-820)

Wide keel

Fasten an end of the earth wire between thru-hull pipe and jubilee clip (supplied). Attach a
crimp-on lug to another end of the earth wire, and then fasten it with the anti-corrosive zinc
using the bolt and nut (supplied) as bellow.

Earth wire

Zinc plate Jubilee clip

Keel

Transducer (CI-820)

Zinc plate Plate 8sq. IV earth wire
I Crimp-on lug
M12 Nut
M12 bolt
| '\(Welded to the plate)

M12
Nut

| Washer
Apply FRP
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3. WIRING

See the interconnection diagram at the back of this manual.

Attach the connector of the control unit to the cable (66S1238) from the transceiver unit as

&

3.1  Wiring the Control Unit
3.1.1 Connection with the transceiver unit
below.
[O o]
[0 ®
o e To J11 on the
PCP Board 66P3920
/a: i Cable 6651238
I'7 10/20/30/50 m
® //// ® \
8§ 8 =3

g 3

Transceiver unit

3.1.2

)}
i
{F

@ @

2 (N

&

Connection with the monitor unit

Control unit

Choose one from the follows to connect the control unit and monitor unit (VGA monitor).

Control/monitor units

Cable

6651239 Monitor unit

Control unit

Cable
6651239
5m or
10m
(option)

VGA monitor

|

Control unit

N

> User supply

Cable
6651242
0.3 m
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3. WIRING

3.2  Wiring the Transceiver Unit

LOG-ALM
CID NMEA1 RX

Gyro NMEA2 RX
input NMEA2 | NMEAL TX

Gyro > Transducer cable

output

WIRCICVACACAS
0 TB3 to TB4 to TB1 -

TV U DU mu

to TB4
| D) ©
KP. OUT AUXTX*2| Control unit cable (66S1238)

LOG200_2
LOG200_1 KP.IN2 ON_OFF*

Power cable KP. IN1

o

*1: Contact alarm signal
*2: CIF/NMEA/Current
*3: When connecting the cable from the junction box, reverse the direction of the clamp.

Transceiver unit, bottom view

1) Fabricating DPYC-2.5 and DPYCY-2.5 (Japanese Industrial Standards) or equivalent
cable

DPYC-2.5
(DPYCY-2.5: w/outer sheath)

20 Vinyl tape

Armor «
E 3

le |._
I g
30 65 FV5.5-54

Dimensions: mm

Power cable DPYC-2.5 or DPYCY-2.5
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2. WIRING

2) Fabricating 4P cable (66S1067, from the junction box)

Anticorrosive ~ Armor
sheath Vinyl sheath Shield Blue
Green Red Black Shield
1 \\ \\ \‘
N \ \ !
—
30 5
) ) 130 |
) l
Carefully connect the wires to respective terminals,
referring to the interconnection diagram. Wrong connection
can damage the transducer.
3) Fabricating of the transducer cable
Remove the shield. -
Fold back the shield =© FV1.25-4
on the armor. l ©
Anticorrosive - Vinyl tube
sheath
35 mm |
Transducer cable 1
Earth terminal
Connect the crimp-on lug of the shield wire here.
1] ®
& | 2 (Brown)
3| ® BEAM1
& | 4 (Blue)
5| &
® |6
7| ®
o & | 8 (Red)
Black) 9
75 Temperature ( ) @ 10 (Yellow) BEAM2
sensor | (White) 11 | & 5
® | 12 (Green)
Lay armor in cable 13| ® ® | 14 (Gray) BEAM3
clamp to ground cable. y) ]

Transducer cable 2
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3. WIRING

4) Fabricating of the control unit cable (6651238)

Cut off the internal
shield and sheath.

Armor Vinyl tape
\ | 8t09
l—
6651238 | —
30| | ‘
50 ' 150 !

3.3 Connecting the Junction Box

The transducer cable is connected to the junction box with an extension cable. After making
the connection, seal the cable gland with putty for watertightness.

1) Transducer cable (66S1066, no armor)

) Cut to suitable length considering location on terminal board.
Vinyl sheath ~ A —

—

~Q7 FV1.25-4
A

= -
“nrer 4= (= [10)

FV2-P4
Insulation tube

Rubber gasket
Junction box \ FV5.5-5

Vinyl tape

See interconnection
diagram.

Vinyl tape

To internal earth stud

Transducer cable (no armor)
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2. WIRING

2) 4P pair cable (66S1067, extension cable, with armor)
Attach crimp-on lugs in the same manner as shown above. Fabricate the armor as follows.

Anticorrosive
sheath

Solder vinyl wire.
Rubber gasket
Gland

= To earth terminal
(Wing nut)

4P cable (w/armor)
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3. WIRING

- N
O BLK)_(RED) RN) O

O O

& % %

. . . *
*: Similar line color BL

RED 6
% sllieli[<)|(H]IoXASI Il@ll@]i@lf@%
1 2 3 4 5 6 7 8 9 10 i1 t2
®l& Q€ Ili(elie]ife]
BRf JBLE RE],_JvEl GR,_JGR BLKL_fi

Outer shield

Clamp vinyl sheath
by cable gland.

Armor

Transducer  Copper strap 4P cable
cable

L, TR Y

JmI"l" After clamping cable,
A seal cable gland with
— putty for watertightness.

o I
e k

Vinyl tape

Junction box, inside view
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2. WIRING

3.4 External Equipment

A gyrocompass, NMEA equipment, LOG pulse and KP signal are connected to the
transceiver unit. Use the connectors attached to the PCN Board (66P3924) in the
transceiver unit. Also, the opener is supplied as installation materials for the transceiver unit.

‘ 66P3926(PPW8) ‘

66P3923(PTX8)

5 66P3920(PCP) B6P3921(PTRE)
Q@ 1 [1 090000
8 T8 o | |[TB1 5SS
ale Q00000 Opener
7 000
BB g4 f C000
0 000000
o Q90000
66P3924(PCN
4.3 ( 'I)'BZ i'| eTelele]ole)
T J11

Transceiver unit, internal view

TTYCYS-1 TTYCY-4S
Vinyl b =21.1 Vinyl
Shéath B~ oS She:uh
rmor
Armor Shield
Vinyl Vinyl
Sheath Sheath
Conductor Conductor
S =0.75 mm? S =0.75 mm?
¢=1.11 mm d=1.11 mm

Sectional views of cable TTYCYS-1 and TTYCY-4S

TB1
Use TB1 to transmit/receive NMEA and current indicator’s signal.
| 300
4 5l 8~9
| |
Outer ATMOT |nner Sheath gy
TTYCYs-1  Sheath l " Shield
=

Vynyl Folded Shield
Tape Clamp the armor with cable clamp
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3. WIRING

TB2

Use TB2 to output RS-422 (ship’s speed, current data etc.) and power ON/OFF (contact
signal).

' 200
5l 8_’:|9 L
SRR
s S =
Outer ArMOr  |nner Sheath
TTYCYS-1  Sheath l zzs Shield
=
Folded Shield
Tape Clamp the armor with cable clamp
TB3
Use TB3 to input/output GYRO signal.
< 330 >
LLJ 5 |<— 8_:|9 (_
T

Outer

Armor  |nner Sheath
TTYCY-4S  Sheath

Vynyl

Folded Shield
Tape

Clamp the armor with cable clamp

TB4

Use TB4 to input/output the following signal.
Alarm signal Output

Log signal Output

KP signal Input

KP signal Output

' 250

TTYCYS-1

Folded Shield
Clamp the armor with cable clamp

Tape



2. WIRING

1. Attach the opener to the connector.
2. Push the opener.

3. Insert the cable core.

4. Release the opener.

How to attach cable core to the connector
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4. ADJUSTMENTS

4.1 INSTALLATION Menu

411 /O menu
To show the INSTALLATION menu, do the following.

1. Press the [MENU] key.

2. Press A to move the cursor to the top of the menu.

3. Press » several times to show the message "PRESS ANY FUNC KEY TO OPEN
INSTALLATION MENU.”

4. Press the [F1], [F2] or [F3] key.

5. Press V.

6. Press « to select “1/0.”

MENU 1 MENU 2 ALARM INSTALLATION
CALIB OTHER

NMEAVERSION : 15 20| 30 | IEC61162

NMEA PORT 1

BAUD RATE . [ 4800] 38400

NMEA2/CIF

FORMAT . [ NMEA CIF

NAVSOURCE  :[ AUTO GPS LORAN-C

NAV DATA [ sPD LIL

TIME INTERVAL* :
HEADING DEVICE : YES

FORMAT** AD-10 NMEA
HDG OUT <0.5kn :| COG| HEADING
HDG OUT >0.5kn HEADING
LOG PULSE MODE: WT

LOG PULSE OUT : FORE |[FORE/AFT

TIDE OUTINT  :
TEMP SENSOR  : NO

MENU ON INSTALLATION SETTINGS.

[A/V]:SELECT, [4/P]: CHANGE, [MENU]: EXIT

* Shown when NAV DATA is set to L/L.
** Shown when HEADING DEVICE is set to YES.

I/O sub menu



4. ADJUSTMENT

NMEA VERSION

Choose NMEA version of sentences which are output from the NMEA 1 port and
NMEAZ2/CIF port. The choices are NMEA 1.5, 2.0 and 3.0, and IEC61162. The input
sentences do not require NMEA version.

NMEA PORT 1 BAUD RATE

Choose baud rate of equipment connected to NMEA 1 port. The choices are 4800 and
38400 (bps).

NMEA2/CIF FORMAT

Choose format of equipment connected to NMEAZ2/CIF port. The choices are NMEA and
CIF.

When selecting “NMEA” here, the sentences are output with the NMEA version selected ar
NMEA VERSION. The baud rate is fixed to 4800 bps. To choose “CIF”, set the jumper
switch J4 on the PCN Board (66P3924) to CIF.

NAV SOURCE

Choose source of nav data among AUTO, GPS and LORAN-C. AUTO reads position data
in order of accuracy: GPS>LC.

NAV DATA

Choose source data for calculation of sea tide in the NAV mode.

SPD: Speed data from the GPS navigator is used as ground tracking speed to calculate

sea tide.

L/L:  Position data from the GPS navigator is used as ground tracking speed to calculate
sea tide.

TIME INTERVAL

Set the time interval for reading position data to use for calculating speed. Effective when
NAV DATA above is selected to “L/L.” The choices are 1, 2, 3 and 4 (min).

HEADING DEVICE

Choose YES if a heading device is connected to the current indicator. When “YES” is
selected, you can choose NU or HU on the DISP1 menu. For selection of “NO”, the display
mode is fixed to HU.

FORMAT

When “YES” is selected at HEADING DEVICE above, choose the format of the heading
device which is connected to the current indicator. The choices are AD-10 and NMEA.
HDG OUT <0.5kn

Choose type of bearing to output when ship’s speed is higher than 0.5 kn. The choices are
COG (Course Over Ground) and HEADING.
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4. ADJUSTMENT

HDG OUT >0.5kn

Choose type of bearing to output when ship’s speed is lower than 0.5 kn. The choices are
COG (Course Over Ground) and HEADING.

LOG PULSE MODE

Choose the tracking mode to use as source for the log pulse. The choices are water
tracking/ground tracking and water tracking.

LOG PULSE oUT

Output log pulse in fore direction or both fore and aft directions.
Note: The log pulse cannot be output when using the NAV mode.

TIDE OUT INT

Choose the output interval for tide data, from among 15 and 30 seconds, and 1, 2, 5 and 10
minutes.

TEMP SENSOR

Choose YES if a water temperature sensor is connected to the current indicator.

4.1.2 CALIB menu

MENU 1 MENU 2 ALARM INSTALLATION
/0 Eo\NIR OTHER

DRAFT [ 0.0m]

HEEL ANGLE | 0.0°

TRIM ANGLE L 0.0°

GTSPDCALIB  :[ 0.0%]

WTSPD CALIB  :[  0.0%]

BEARING CALIB :[  0.0° |

COURSE CALIB :[ 0.0° | (GT:0.0° NAV:0.0°)
CSE CALIB MODE :| GT | NAV MANUAL
CSECALIBEXEC*:[ NO |  YES

SOUND VELOCITY:[ NO |  YES
EXTERNALKP1 :[ 0.0m |

EXTERNALKP2 :[ 0.0m |

MENU ON INSTALLATION SETTINGS.

[A/V]:SELECT, [4/»]: CHANGE, [MENU]: EXIT

* Shown when CSE CALIB MODE is set to GT or NAV.

CALIB menu
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4. ADJUSTMENT

DRAFT
Set ship’s draft to get depth from draft rather than transducer. (-5 — 25.0 (m))

HEEL ANGLE

Compensate lateral (port-starboard) inclination of the transducer face. Set “+” angle for
port-high state and “-” angle for starboard-high state. (-12.8 — 12.7 (°))

Port Starboard

0

Set to +5.0 when port side
is higher than starboard side
by five degrees.

TRIM ANGLE

Compensate for fore-aft inclination of the transducer face. Set “+” angle for fore-high state
and “-” angle for aft-high state. (-12.8 — 12.7 (°))

1

Set to +5.0 when fore side
is higher than aft side by
five decrees.

GT SPD CALIB

Calibrate ship’s speed in the ground tracking mode. (setting range: -12.8 — 12.7 (%)) True
speed should be calculated at the sea trial. Calibration value is obtained as follows:

True speed - (Cl-88-measured speed)

Calibration value (%) = X 100

True speed
WT SPD CALIB

Calibrate ship’s speed in the water tracking mode. In general, enter the same value as the
GT SPD CALIB. (-12.8 — 12.7 (%))

BEARING CALIB

Calibrate bearing offset angle of the transducer. When the transducer’s fore-aft axis is
deviated to starboard from the ship’s fore-aft line, set a positive angle. (-30 to 30 (°))



4. ADJUSTMENT

COURSE CALIB

Calibrate course here when the course value in ground tracking mode is different from the
external GPS navigator reading though BEARING CALIB on the previous page is done
correctly. The setting range is -30 to 30 °. The GT and NAV values next to COURSE CALIB
show the calibrations of CSE CALIB MODE in below.

CSE CALIB MODE

Choose tracking mode to use to calibrate course so that it is the same on both the current
indicator and GPS navigator.

GT: Enter suitable value so ship’s track in the ground tracking mode is the same as
that on the NAV mode.

NAV: Assuming that the tide near own ship is constant, offset it so tide in fore-aft
direction is constant for ten minutes.

MANUAL.: The course manually entered at NAV in COURSE CALIB.

CSE CALIB EXEC

Calibrate course. Choose GT or NAV from CSE CALIB MODE and then choose YES here.

When ground tracking is obtainable (Depth is approx. 3 to 180 m)

1. Press the [TRACK MODE] key to choose the ground tracking mode. For details, see

paragraph 1.6 in the operator’s manual.

Press the [MENU] key to open the menu.

Press A to place the cursor on the menu title area.

Press » to choose INSTALLATION.

Press any function key (F1, F2 or F3) to unlock the INSTALLATION menu.

Press ¥ to choose the sub menu title area.

Press <« or » to choose CALIB.

Press A or ¥ to choose CSE CALIB MODE.

Press <« to choose GT.

0. Run the vessel at a speed of about 10 kn, keeping heading constant. To minimize gyro

speed error, it is desirable to turn along parallels; namely, eastward or westward.
11.Press V¥ to choose COURSE CALIB EXEC.

12. Press » to choose YES.

13. Press any function key to start the calibration. As soon as you press a function key, “0.0”
on the COURSE CALIB line should be shown in reverse video. After you have traveled 2
nm, the display will show the course calibration angle (result of the calibration) in normal
text. (This value is not retained in the memory; it is reset to zero when the power is
turned off.)

14.Press A to choose COURSE CALIB.

15. Press « or P to enter the value.

16. Press ¥ to choose CSE CALIB MODE, and then press » to choose MANUAL.
COURSE CALIB input value is only effective when MANUAL is selected on the menu.

SO NoOORODN
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4. ADJUSTMENT

MENU 1 MENU 2 ALARM | INSTALLATION
110 [JXHI=} OTHER

DRAFT :
HEEL ANGLE [ 0.0°
TRIM ANGLE 1 0.0°
GT SPD CALIB | 0.0%
WT SPD CALIB Reverse video
BEARING CALIB ‘ while calibrating
COURSE CALIB GT:[J% NAV: 0.0°)
CSE CALIBMODE :" GT' NAV  MANUAL
CSE CALIB EXEC : NO YES
SOUND VELOCITY : NO YES
EXTERNALKP1 :  0.0m
EXTERNALKP2 :  0.0m

Course made good
by ext. navaid (GPS)

Course made good
by CI-68 plus Gyro
Start Point

(Func. key)
pressed

2 nm (approx) Course calibration angle

Lead run Calibrated to fit these )
two courses made good

When ground tracking is not obtainable (Depth is more than 180 m)

1. Press the [TRACK MODE] key to choose the ground tracking mode. For details, see
paragraph 1.6 in the operator’s manual.

2. Press the [MENU] key to open the menu.

3. Press A to place the cursor on the menu title area.

4. Press » to choose INSTALLATION.

5. Press any function key (F1, F2 or F3) to unlock the INSTALLATION menu.

6. Press V¥ to choose the sub menu title area.

7. Press « or » to choose CALIB.

8. Press A or V¥ to choose CSE CALIB MODE.

9. Press « or »to choose NAV.

10.Run the vessel at a speed of about 10 kn for five minutes, keeping heading constant,
then return to the starting point, following

11.Press A or ¥ to choose COURSE CALIB EXEC.

12. Press P to choose YES.

13.Press any function key to start the calibration. As soon as you press a function key, “0.0”
on the COURSE CALIB line should be shown in reverse video. In about ten minutes
(when the calibration is finished), the course calibration angle appears. (This value is not
retained in the memory; it is reset to zero when the power is turned off.)



4. ADJUSTMENT

14.Press A to choose COURSE CALIB.

15. Press <« or P to enter the value.

16. Press ¥ to choose CSE CALIB MODE, and then press » to choose MANUAL.
COURSE CALIB input value is only effective when MANUAL is selected on the menu.

Start Point 5 minutes
(Func. key) (half way)
pressed

Lead run
Off the track by 5 to
10° not to get on

Calibrated to equalize own wake

these tides

SOUND VELOCITY

Choose YES to calibrate sound velocity.

EXTERNAL KP1,

Set distance between transducer of this current indicator and external KP transducer which
is connected to the current indicator as an interference source. The setting range is 0.0 —
25.5 (m).

Also, set the DIP switch as shown on page 4-14.

EXTERNAL KP2

Set distance between transducer of this current indicator and external KP transducer which
is connected to the current indicator as an interference source. The setting range is 0.0 —
25.5 (m).

Also, set the DIP switch as shown on page 4-14.
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4. ADJUSTMENT

41.3 OTHER menu

This menu sets up units of measurement, interface language, etc.

MENU 1 MENU2 ALARM INSTALLATIONl
I/O CALIB geaigl=

DEPTH SOURCE : [INTERNAL | EXTERNAL

BTM TRACK BEAM : B1 B2 B3  ALL

PULSE LENGTH : | NORMAL LONG

PWR REDUCTION : ON

DEPTH UNIT : m HR

TEMP UNIT : °C °F

PULSE UNIT : /nm /km

CURFLOWDIR FROM

BEAM TEST : OFF

LANGUAGE . JAPANESE 3¢ INDONESIA
VIETNAM  [g§eo

SIMULATION : VARIABLE FIXED

RESET SETTINGS : NO YES

MENU ON INSTALLATION SETTINGS.

[A/W]:SELECT, [4/»]: CHANGE, [MENU]: EXIT

OTHER menu
DEPTH SOURCE

Choose source of depth data, internal or external.

BTM TRACK BEAM

Choose sounding beam to use to detect bottom. The choices are B (beam) 1, B 2, B 3 and
ALL.

PULSE LENGTH

Choose pulse length to use in the water tracking mode. The choices are NORMAL and
LONG.

PWR REDUCTION

Choose LOW to reduce output power.

DEPTH UNIT

Choose unit of depth measurement from m or HR.



4. ADJUSTMENT

TEMP UNIT

Choose unit of temperature measurement from °C or °F.

PULSE UNIT

Choose unit of distance measurement from nm or km.

CUR FLOW DIR

Choose how to display tide data. FROM shows the direction from which the current is
flowing. TO shows the direction the current is heading.

Tide
Vector

TO FROM

Current flow direction
BEAM TEST

Choose the beam to test among beam 1, beam 1-2, beam 1-3 and beam 2-3. Press « or »
to choose the beam to test. “NOW TESTING BEAM XX*” (* XX = beam number being
tested) appears when a beam is being tested.

LANGUAGE

Choose the interface language.
JAPANESE, ENGLISH, #3¢, INDONESIA, VIETNAM, |§$°"°

SIMULATION

Turn the simulation mode on or off and choose simulation mode parameters.

VARIABLE: Feeds simulation mode data from the processor to the control unit.
FIXED: Use the user-set speed and tide values.

Procedure

1. Choose VARIABLE or FIXED and then the message “Press any function key to
execute.” appears. Press any function key to start the simulation mode.

2. If you selected FIXED, the menu and message disappear and then the screen below
appears. Enter desired ship’s speed and course and tide speed and direction for three
layers. Press the [MENU] key to close the menu. The message “LOADING
SIMULATION DATA” appears.

Note: To turn off the simulation mode, set SIMULATION to OFF.

RESET SETTINGS

Restore all (except LANGUAGE) default menu settings. Press any function key to reset
settings. Three beeps sounds when all settings have been reset.



4. ADJUSTMENT

4.2 Input/Output Data

NMEA Input Sentences

Talker Format | Information
> ZDA Time (UTC), Date
GP RMC GPS ship’s speed, Bearing, Own ship’s position
LC RMA LC ship’s speed, Bearing, Own ship’s position, Time difference
> GGA Own ship’s position (L/L), Ship’s speed
GP, LC GLL Own ship’s position (L/L)
GP, LC VTG SOG, True course
> HDT Heading (True)
> HDM Heading (Magnetic)
> HDG Heading (Magnetic)
> DBT Depth (below the transducer)
* DPT Depth
> MTW Water temperature
**: Not specified
Priority
Information Talker: Sentence
Own ship’s position (L/L) GGA>RMC>RMA>GLL
Ship’s speed VTG>RMC>RMA
Heading HDT>HDG>HDM
Depth DPT>DBT
NMEA Output Sentences
Talker Format Information Interval
VD VBW STW, SOG 1s
VD VDR Current direction/speed 3s
VD VHW STW, Heading 1s
VD VTG SOG, Course (True) 1s
VD VLW Trip distance 3s
VD CUR Multiple-layered current 3s

NMEA output sentences are changeable as below depending on the NMEA VERSION
setting on the 1/0 menu. (See page 4.2.)

NMEA Ver. 1.5: VDR, VHW, VTG, VLW (Trip distance in water tracking mode only)

NMEA Ver. 2.0: VBW, VDR, VHW, VTG, VLW (Trip distance in water tracking mode only)
NMEA Ver. 3.0: VBW, VDR, VHW, VTG, VLW, CUR

IEC 61162-1 Ed 2: VBW, VDR, VHW, VTG, VLW (Trip distance in water tracking mode only)
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CIF Input/output Sentences

Input sentences

Priority

Data No. Information

11 System Time

21, 28 Positioning data (L/L)

44,48 Ship’s speed bearing data

4: Bearing data

57 Depth data

58 Water temperature data

54 LC time difference
Information Priority (No,)

Positioning data

28>24

Ship’s speed bearing data

48>44

Output sentences

4. ADJUSTMENT

Data No. | Information Interval
56 Single-layered current data 3s

66 Current indicator-measured speed/bearing 3s

76 Multiple-layered current (by depth) 15s
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4. ADJUSTMENT

4.3 External Noise and Interference Check

4.31 External noise check

Noise level can be measured (without transmission) at the “GENERAL” on the self test.

Preparation

o s wWwh =

Press the [MENU] key.

Press A to move the cursor to the top of the screen.
Press « several times to select “MENU 1.”

Press V¥ several times to select TEST.

Press « to choose GENERAL.

Press the [F1] key.

If the NL is —5 or more, the unit is receiving affects of interference. In this case, check the
following points.

= Grounding of the transducer unit
= Noise source around the transceiver unit
= Distance between the transducer cable and ship’s power line.

Cl-88

Cl-6888

Starter. 6653000-xx.xx
Booter1. 6653001-xx.xx
Booter2. 6653001-xx.xx
VOL. 6653003-xx.Xxx

PR 0053004 00 NL  -5,-6,-7 Noise Level of
SIO. OK TVG ON Beam 1, Beam 2
858L§106651003-xx.xx Beam 3 Beam 1 Beam 2 and Beam 3
TBL. (Port) (Bow) (Starboard)

MEM. 12345678 OK
ANA. 12V;12.03V BV;110.0V
TRM. +25.02 deg.

DSW. 00 00 00 01

DSW. --0000 01

[PRESS [MENU] KEY TO QUIT. |

XX: Program Version No. Echo display for three beams

Self test (GENERAL)
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4.3.2 Suppressing interference
Input

Up to two interfering equipment can be connected to the interference rejection circuit in the
transceiver unit via EX KP IN 1 or EX KP IN 2 port. This circuit receives the keying pulse

(KP) from the interfering equipment to reject interference.

(bAaN (6RP2094) |
PCN (66P3924)

TB-4 TP2 CR14

H T R
9 ! I

M ANA— P
EKP1 — Photo
Coupler
161-C Flip
Flop

— Circuit
Lo TP4 CR15

H T W
1" . —

M ANA— P2
Photo
EKP2 — Coupler]

C

12
\V4

L

Interference rejection circuit

Check of keying pulse
The following keying pulse is required from the interfering equipment.

5to 15V l

ovV-—&7———"—""""""""""—"—"— I_ less than 1V

Keying pulse needed

If the level is out of the ratings or KP output circuit is not provided, take the measures
shown on the next two pages to prevent equipment malfunction.

Buffer circuit for positive-going KP

S— Ty C1-8810
T TB4
KP out
H
jm. 300 mjn- c
Interfering - T Interference
Equipment Additional Circuit Rejector
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Buffer circuit for negative-going KP

5to 15V CI1-8810
_|_,_ B4
KP out
H
is e -
Interfering Interference
Equipment Additional Circuit Rejector

The following method also is available.

! CI-8810
12V i Y.
i _
i H
1
: C
! !
VY @ o )
Interference
Additional Circuit Rejector

Buffer circuit for keying pulse (KP)

DIP switch settings

When KP signal is input to KP IN1, set the switch S1-#3 on the PCN Board 66P3924 to ON.
KP signal is positive logic: Set the switch S1-#1 on the PCN Board to OFF.
KP signal is negative logic: Set the switch S1-#1 on the PCN Board to ON

When KP signal is input to KP IN2, set the switch S1-#4 on the PCN Board 66P3924 to ON.
KP signal is positive logic: Set the switch S1-#2 on the PCN Board to OFF.
KP signal is negative logic: Set the switch S1-#2 on the PCN Board to ON

Output
When outputting keying pulse to suppress interference to other ultrasound equipment, take
the TX trigger pulse from TB4 (KP OUT), which is the KP terminal for external output.

AN (RAPaood )]
PCN (66P3924
B-4

)
5V 5V T
220Q
7 |H
CR12 KP OUT
[R é 8|C
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4. ADJUSTMENT

44  Setting Output Data
TB1

You can change the data type of input/output from TB1-#5,#6,#7 ,#8 by the setting on the
PCN board 66P3924.

Type

NMEA (factory setting) or CIF

Setting location: J4 of PCN board 66P3924

B2

You can select data output from TB2-#1 and #2 on the terminal board by the setting on the
PCN Board 66p3924.

Type

RS-422 (factory setting) or RS-232C

Setting location: J5 and J6 of PCN board 66P3924

Data

Select the output data among NMEA, CIF, Current data and Display data.

Use the jumper block J8 on the PCN Board 66P3924.

Mini connector

O O
2 J3 J3
3 4 B=o) J4
S For NMEA
- For CIF
-
3 ®
mg%g:; JSM Mini connector
=94
AUX J5<_? J5 %
4221232C == Jp % G212 J6
CR14 o
For R$-232C ForRS-422
-
— 8
CR150 ES
s1 (0D 5
2|0 0%
— f S ol Jumper
8 < 2199 block
ONIOFF rsg| U8
9loo
O 7 ©)
Inscription on PCB Output data
1 | (N_TXD) Row data (N value)
2 | CID DL TXD Current data (TX)
3 | NMEA1 TXD NMEA1 (TX)
4 | NMEA2_TXD NMEA2(TX): Switchable with CIF on menu
5 | DISP TXD Display data
6 | (CID DL RXD) |[Current data (RX)
7 | (NMEA1 RXD) [NMEA1 (RX)
8 | (NMEA2 RXD) [NMEA2(RX): Switchable with CIF on menu
9 | (DISP_RXD) Current data
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4. ADJUSTMENT

4.5 DIP Switch Setting

4.51 Tide calculation response

If the tide calculation response is too slow, set the DIP switch S1 on the PON Board
66P3924 appropriately.

DIP # Function OFF ON Default
setting
Milnutt(? constant Normal Slow
selection (Normal setting. (When current speed is
5 E&u;r]%?tl\:if/ponse Minute constant: 0.05kn) | siow and unstable. OFF
mode) Minute constant: 0.01kn)
6 Smoothing filter Yes No OFF
Adds bearing information | Adds bearing information
7 Bearing addition before averaging the after averaging the OFF
ship’s speed. ship’s speed.
4.5.2 Speed output interval
Select the output interval of ship’s speed to display.
DIP # | Function OFF ON Default setting
8 Select output interval of ship’s speed. 3 sec. 1 sec. OFF
O O
o B .
U
@
N
g G
o =9J3
=244
AUX —==2J5
=206 —
CR14, e
CR15 —
o @ ®
S1({886868688 s UU00 L
ON ]
O e,
PON Board 66P3924
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4. ADJUSTMENT

4.6 Sea Trial Check
4.6.1 Ship’s speed test

Do the milepost test where ground tracking measurement can be done.

1.
2.
3.

o

Reset the distance run at the moment the milepost test is initiated.

Read the distance run at the moment the milepost test is initiated.

Calculate true ship’s speed (1) from the data of the milepost test and ship’s speed of the
CI-68 from that of the distance run (2).

If the error between (1) and (2) is more than + (1%+0.1 kn), correct it referring to the GT
SPD CALIB on page 4-5. Calibrating is not necessary when the error is within £ (1%+0.1
kn).

Repeat the milepost test several times. Record the data in Table 1.

Record the ship’s speed every 10 seconds in table 2.

Calculate the average ship’s speed from the data in the Table 2 to compute accuracy.

4.6.2 Current data check

Use the ground tracking mode to record the current (tide) data.

1.

Run your boat following the square course shown below. Each side of the square is
about 1 mile in length.

g N

Ship’s route:
Advance straight 1 mile approx.

AQ‘ ‘Jk
Milepost test-1

Record the ship’s speed and tide data every 30 seconds in table 3.
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4. ADJUSTMENT

3. On a separate piece of paper, plot the current speed and direction based on the table 3.
Confirm that the current reading is stable in any ship’s heading. (Only when the current
changes minimally while the ship runs square course.)

A A A A
~
7 4
7 /7 >Current
7 4
7 4
N\ A A A A Jx
Ship’s route
Milepost test-2

Confirm that the currents orient the same direction. If not, the interference from other
equipment, air bubbles and noise may be present. Also, take into account that interference
from air bubbles may occur since there is no load in the milepost test.

Note 1: When a “bearing sensor” is connected in lieu of a gyrocompass, accurate
measurement of current direction is not expected because the bearing data itself is
in error.

Note 2: Note that it is difficult to distinguish this unit reading when the above test is done
where the current is complex.
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4. ADJUSTMENT

Table 2 Ship’s Speed Test

TIME i::? Remarks TIME i::? Remarks

00 00

10 SHIP’'S NAME 10 SHIP’'S NAME
20 20

30 DEPTH (m) 30 DEPTH (m)
40 TEST SITE 40 TEST SITE
50 50

00 WIND SPEED 00 WIND SPEED
10 A 10 A

20 (ms) 20 (ms)
30 COURSE 30 COURSE

40 _ 40

50 50

00 00

10 10

20 20

30 30

40 40

50 50

00 00

10 10

20 20

30 30

40 40

50 50

00 00

10 10

20 20

30 30

40 40

50 50

00 00
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L J 3
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| | 9
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| I -
| [
! |
I 1
L 2
LFTJ
[ r v
100
F1 TABLE 1
<+iEE 43 (mm) N2 (mm)
DIMENS ION TOLERANCE
FE O EEUETTELAERIRIICLS, 0 <L§ 50 | 1.5
NOTE TABLE 1 INDICATES TOLERANGE OF DIMENSIONS. ”5)8 : t > ;gg - i-’; 53
DRAIN N i TITLE
AP (200 [IAIACL b C1-630
JCHECKED g 2%
AN (e Dm0 L R
APPROVED . C1-80 i
,,_Ay_(",]_@ 1\~ |ci-60/606 | FANEY ] _
ISCALE MASS +10% NAME
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PRINCIPAL ITEMS
_[mEros
=i FROM BOW "
g3 | x-ups
10 = = = | FROMKEEL mm
= BE s A BRoECTON
mm
DIFSEQ[\:'/TAI% A Ik R ETEKE
oL FIXING HORIZONTAL
i 2 CONDITION AT RUNNING
1. BRRUMT LR BN BEOL. BATEIL, e
2. EERSEIEKC FAIR 3 FICERL TLREW, PROTECTION
3. EERBET - M OB MY . WEORDEL TR, TANK B
4, BEOR, RERBEERELENTR TN,
5, 55V RBEIL - AZE Y% 57 BHATY FBIUEDFY
PEZEDTY SNBUBIEY DY TR TN,
®
\ - NOTE
: 1. DECIDE PRINCIPAL ITENS UPON DISCUSSING WITH SHIP'S OWNER CR SHIPYARD.
./ memsm 2. THE FACE OF TRANSDUCER SHOULD BE PARALLEL WITH THE WATERLINE ON SAILING.
o bR ® :{é é:—:- 3, MAKE SURE THE FORE DIRECTION OF THE CASING.
B Z 7 4. DO NOT PAINT TRANSDUCER FACE
, z”—? ;[ 5, ALLOV SUFFICIENT CLEARANCE ARDUND THRU-HULL PIPE FOR EASY TIGHTENING
3 g £ AND SERVICING,
BhAbE3H e ES)
= 6 = 12| cha c SHIPYARD SUPPLY
= WAL
e S e 5 I TS L | ursresor 20
' Sw %3
| ( | 10| VAry (R N
| | ET 55
&0 S i . i | 9 | riaTuesteg BRASS 2| Jrsresul 2
- | | 8 | " $5400 L |e6-001-3205
BIBT Y I
IL : _)l T | TiGHeniG ot $8400 L ] e6-te1-3e04 B
ol @) 6 | hERes 5400 L [66-11-3203
S ACES TOXEDR
= ) PACKING o RUBBER ! 66-021-3206
L A S SUS304 6 [ Mext0 TB2361 35CPS
T ER
104 | 104 3| Shioweate SUS304 L |eg-to1-3000
' o | EEas [ |CI-B40 CI-80/%0)
230 TRANSDUCER C1-8840 (C1-89)
REREY -2
| | B2 SUS304 !
oF 5z & | BB B g =
iid] NAVE NATERIAL 0Ty DWGNL. REMARKS
I
N pec 1003 TSI | I M (1-620
HEEDoc 10003 THATSUGUCHL | L % FRPHA (£—)0iBA)
LN s Ao I PR g
WHE g s B M FRP HULL (KEEL MOUNT)
MW (7239-T01- 1 TRANSDUCER INSTALLATION
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FURUNO D-10
1 ‘ .

2 | 3
KA TF vy T
. PIPE CAP o 4T
PIPE ASSY.
NA4Txe v T, BREBIS VI
with PIPE CAP and
TRANSDUCER
o B A M@
FORWARD
DIRECTION
B
EEE BRI
@ﬁﬂﬁ%
- g FIXING BRACKET
F1-v OR O-7T3%E3 ASSY.
PULL WITH CHAIN OR ROPE,
ERREOSVY
TRANSDUCER FLANGE . % F1-v OR O-JT3E3
‘ _PULL WITH CHAIN OR ROPE..
ERIRH
TRANSDUCER
i o ERART-2
TRANSDUCER GASE
3.1 RERRE — AR OB EME. REOEBEL TY—LL
EfTIRZBEHIILTLIREEN.,
2EFTRBEAF IO TICL3HBICERBLTTIWL,
D BERRBEFISKICFTICEIRLEBUTT IV,

' NOTE
" 1. INSTALL THE TRANSDUCER CASE SO AS TO BE PARALLEL WITH KEEL.

2. MAKE SURE THE FACE OF TRANSDUCER SHOULD BE UNDER KEEL.
3. THE FACE OF TRANSDUGER SHOULD BE PARALLEL WITH THE WATERLINE WHEN SAILING.

REMARKS TYPE
.................................................... c1-821
&%
PR b | EEERAE B R
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) 1) BERSTERERRIILE S,
2) &ZkBICI-80/88CcREv &Y, BRERHV EHA,
NOTE
1. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
2. TRANSDUCER TYPE IS NOT COMMON BETWEEN CI-80 AND CI-88.
AR E— L |
APPRI]VE]I%eC' 903 T.MATSUGUCH'I ________ : _____ EX I V0 (BARRH)
SCALE e Mi% — | NAME )/JI\TJ-
- 3 ™ 2 g TRANSDUCER TANK (SIDE HULL)
_ (/239-G05-F 66-021-3100-(1 (QUTLINE DRAWING
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N 1
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7 L % 7 7 e
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o lo =
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= RH
FRP - PROJECTION "
] Wi %R EAWRAT
N FIXING HORIZONTAL B
l o CONDUITION AT RUNNING
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l < PROTECTION
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] s
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1
' —ee S l - T o
! o QY]
e
I i -
O
AR =4
12 |$pacer seP | 4 66-021-3403 c
— TS
= 11 |FCAT wasHeR 4 M12
gl , ERRE
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® | | N af = g |TE= SUS304 4
— M12
!(<"\>\‘ i ] Jl ll((r\..y)\'L ;;Lgﬂ: ;/ASHER
) | Q== =F === ©H \/ T |FXiNG PLATE SS41 1 66-021-3402 B
E::::::::::::sj/ -'_ﬁj-“l\
— | =] 6 |hex Nut SUS304 8 M12
RRIAZY
540 5 | THRU - HULL PIPE BC2 ! TR8-1500
r f INRES
280 4 |SPRING WASHER SUS304 4 M12
i 240 3 |BEwt susaos | 4 Mi2 x40 ||
1 EBRBMERIBRAEBEOLE, BALTTEL, SR ATET ERRBISUY
. o o NOTE . _ . L ok SS41 1 66-021-3401 |
2EREET - AUREMHBLEDETYHL TFEL, 1. DESIDE PRINGIPAL ITEMS UPON DISCUSSING WITH 2 ;Rﬁi;g,f_ =
B.RASWI O U -AFICEL 5GVIEHT, BTy b, ik SHIP'S OWNER OR SHIPYARD. 1 |Gsng FRP 1 66-017-1301
EDTF Y b OB RO ZECERTG B L, 2. CUT CASING FOR RISING ANGLE OF SHIP'S HULL. =S R ¥ E TR E = E
4. lmﬁm[: R’o‘m%ﬁﬁﬁ ELFRP &B;?‘ P 3. ALLOW ENOUGH CLEARANCE AROUND THRU-HULL PIPE ITEM NAME MATERIAL Q’TY DWG.NO. REMARKS
v r 80 a im g o . o FOR EASY TIGHTENING AND SERVICING.
5.4FRY T - AMPOMITIEIMY. MEOEREL TTFa WL,
e e 88 o g 4. USE FRP TO INSIDE AND OUTSIDE TO CONSTRUCT e : —
B.ETREBBHIIEKICETICEAFICHEBLTTI L, THRU-HULL PIPE. i CI-822
TEAROR. BREBWEERLBL L, 5.MAKE SURE THE FORE DIRECTIONOF THECASING. | [ . W
B AREE Y — ABRTOFRPENT 52 . 6. THE FACE OF TRANSDUCER SHOULD BE PARALLEL WITH NS S N —— — L XRI AR R
THE WATERLINE WHEN SAILING. DRAHN ~ " APPROVED Jugﬂf’ 7 ! NAE |
7. DO NOT GOAT TRANSDUGER FAGE T.Y L EBA €I-80 ! TRANSDUCER INSTALLATION |
e . SCALE MASS APPLICABLE T0; i BLOCK NO. WG NO. | i
8. USE FRP WITHIN TRANSDUCER TO CONSTRUCT IT. — kg | (M0DED ! C7239-702- | ¢ |

FURUNO ELECTRIC CO,,

LTD, |
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A% STANDARD : TYPE No 2 = FREQUENCY / kHz

% SPECIFY < TYPE No - | DIRECTION T
| DEIR =
F &1 (Table1)

TEES (mm) | 2% (mm)
I ] Dimension Tolerance

L<50 +1.5

\
T_< / HULL PLATE
|
(Efarr F&) ‘ 50<L <100 2.5
%4 7{;&;& | ‘ 100<L <500 +3
(SHIPYARD SUPPLY) eae jc \ 200 <L £1000 ks
|

o
- ® 5 %
A PRINCIPAL ITEMS
] - z[ wEns
82| FROM BOW m
Q R
S & | FROM KEEL mm
ZhEH
: PROJECTION mm
WMARE | EAEAT
FIXING HORIZONTAL
@ 3 4 CONDITION AT RUNNING
RESY Y
PROTECTION
TANK
- 2l S B3 B
g N ANTICORROSIVE COATNG
13 | BAER 1 B EE
T ZINC PLATE SHPYARD SUPPLY
S'Z
12 | HEB% \\olier POM 4 | T-201-11
EERE _ BECSE7
11 | TRANSDUCER 1| C1=840/8840 | \TNCIlU0ED o aSs
AN—Y
10 | &ickr SGP 4 |66-021-3603
T Y
9 | BB o ate SS400 | 1 |66-021-3402
FES
id 8 |FLAT WASHER SUS3teL | 4 | M12
\ ZEZ
1. % i FE 7 | SPRING WASHER SUS316L | 4 | M12
2. RERE T - ALMERH AL HDE THR LT O, 6 |HEY "NuT SUS316L | 8 | M12
3.9 - BEOBG. TAKLORSEERELROILARET —Tansash T
"7 99 EBTRYMG THO T LSO, BEARERF—E, N THESHULL FIPE
& BEFSBALACFALRBRERL CCLE0, 12 EGTST%@JRGDF%E%@ANGLE0F5H|P’SHULL * | SPRING WASHER SUSSTL |5 M2
EiHEy s Cy %Y ([E - 5 : : RAKL b
> 8 E\E BINERET SR, /1y % Y SHUTATS TRE 0. 510 v DISTORTION BY HEAT, PUT "FIING FLANGE” ONTO CASING 3 HEX. “BOLT SUSSTBL | 5 | M12x50
6. RERB T -~ AMMORICUME. BROERE L TR (WTHOUT TRANSDUCER) WHILE CUTTING AND/OR WELDING. 2 |22 SS400 | 1 |66-021-3602
7. MEILRCZRREMA (61 0~ $20BE) 2B TLT0, 4. THE FACE OF TRANSDUCER SHOULD BE PARALLEL WITH THE WATERLINE ON SAILING. EER®E, - X S5200 56_021—3601
8. BREBENMILT L - LEOFEICASHBOF CERRBICUASF, 5 REMOVE GASKET FROM CABLE GLAND BEFORE WELDING. 1 | CASING 1
(g - ; ) . 6. MAKE SURE THE FORE DIRECTION OF THE CASING. 2% & & W& B B| 3 % o=
Yo T7y IRSRLABAT SN MBERIAG TR, 7. MAKE A HOLE $10-20 T0 ESCAPE AR ON THE UPPER SDE OF AFT-TANK ITEM NAME MATERAL | Q'Y | DWGNo. REMARKS
o e ) . s ,
9. figg. A5y 7BBRCEL TR TRIEL TR0, 8. ALLOW SUFFICIENT CLEARANCE AROUND THRU~HULL PIPE FOR EASY TIGHTENING AND SERVICING. [DRAIN .0 45 -0= T YAMASAK] TE (0]—823
10. BHEEY CLEWBREAALLREROBREB S0 TKHEO, 9 NET-PROTECTOR OR PROTECTIVE TANK SHOULD BE PREPARED BY SHIPYARD. T A Y
11, 2%0R. XZREMEBELLOROIEL TR0, 10. THE TANK SHOULD BE FINISHED HIGH ADHESION COATING, AFTER REMOVE ANTICORROSIVE PAINT. Feb. 2105 T.MATSUGUCH 64
12. REREIMAGR. A BORAEY Y 3y FTRHTIREL, 11.FLTHE 4P 4 W SLICNE SEALANT AFTER TRANCDUCER NSTALLED gziﬁsWDFeb-zz'OS MASS7 A, Cw—égﬁliffg 0 EF R e
13. BEROTALZR. R10BYTT, 13, TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECFIED. 1/5 I 35 kg | MASS W/O TRANSDUCER WA STEEL HULL
14, &0 MVECEHEMBIESY A (T —-71910% & BAL TR, 14 APPLY BURN-PREVENTION GREASE T0 BOLTS. DHNo. 7939704 F 66-021-3606-3 TRANSDUCER INSTALLATION

FURUNO ELECTRIC CO., LTD.
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] A ]
|| o | ||
| ‘ © o o
I_N___::*j_:____:____:__ I / i __:_%C:____:____:___‘J
(@)
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270 606

573

2—¢20
(Bm<mI)

MAKE HOLES ON FACE-B

A7 JRIE
SKEG SIDEFACE

4—R5

i

1. AR ERFCTREL T E L,

4—R10

2. EREET - ASHEMRM AL HDH T LI,
3. i - BRORE. EABLOLHEXZRBEZMVIILLRET

P19y EBRTEVRITEOTLE IO, BESEREMFT—F,

 EERREEAEKCETREARICKEL TFT0,

CEREET - ARMORICIIMNE. REROEREZL T<RIO,

4
5. EREBESWEBET AR, /1y xYEEVIIL T TLEE N,
6
7

CEREREME I U - LEORBL S ROR TERERBIC YL DT,
Xvy TTHy MBBICHEDFISNAMEICHRYMFFTLEETO,
8. BT, BE5Y 7URBCL TEMAICTRAEL T O,

9. ZEOR. XEZREAZERELRORIOIEL TS0,

10, EERETAHE. A BORELYY 1V ETEH TR0,
11, R OTEALE. £108YTF.
12, 0 VECSHHBE ) A (T)Y -7 1910% J&2% L T< 51, 12 APPLY BURN-PREVENTION GREASE T0 BOLTS

BRIV IVY IV FTIAY—B-2

D-14
RHEENEETS
INSTALLATION T—
METHOD
B ¥ %
FREQUENCY / kHz
E B %
I PRINCIPAL ITEMS
— | Z| WMENS
_ﬂ | B0 O | FROM BOW m
—==7 S | g28|x-whd
oF 3 /4 | & | FROM KEEL mm
/ | ZHEH
Il _| o PROJECTION mm
Il & B B R ETRAE
| FIXING HORIZONTAL
| CONDITION | AT RUNNING
| RESY 4
| PROTECTION
————" | TANK
e — ————
__JL___J____J #&1 (Table?)
TEED (mm) | 2Z (mm)
Dimension Tolerance
L <50 +1.5
50<«L <100 +2.5
100<L <500 +3
500<L<1000 +4
1000<L <2000 +5

COATING: EPCOM ZINC RICH PRIMER B-2

> 14 | AR SS400 1 66—021—4002
Q\F*\\k /«(////// UPPER PLATE
R ERF R
CS\\ . 13 | ZINC PLATE L 3
= TES
D - g @) _ .
37 o ~| 2| & 11 | TRANSDUCER 1| C1=840/8840 | \orhormoeD hass
- AN =% —_021—
\()& -, 10 | 85acER SGP 4 |66-021-3603
¢ 57 B2y oo
pr o |BRE. o ate SS400 1 | 66-021-3402
Iz ﬁ
8 |FBZ . .\cHEr SUS316L | 4 | M12
NZES
240 7 | SPRING WASHER SUSST6L | 4 | M12
AT b
280 | 6 (7877 \uT SUS316L | 8 | M12
TREERN _
360 5 | THRU=HULL PIPE 1 | TFB—5000C
NRESD
NOTE 4 | SPRING WASHER sus3teL | 5 | M12
1. UPPER PLATE SHOULD BE WELD BY SHIPYARD. 3 [7RRLT SUS316L | 5 | viax50
2. CUT CASING FOR RISING ANGLE OF SHIP'S HULL. ggﬁfou
3. 70 AVOID DISTORTION BY HEAT. PUT "FIXING FLANGE” ONTO CASING 2 | FLANGE SS400 1 |66-021-3602
(WTHOUT TRANSDUCER) WHILE CUTTING AND/OR WELDING. 1 |EEBET-2 SS400 1 | 66-021-4001
4 THE FACE OF TRANSDUCER SHOULD BE PARALLEL WITH THE WATERLINE ON SAILING. = - i B BT = 5 E
5. REMOVE GASKET FROM CABLE GLAND BEFORE WELDING. Tl T NAME MATERAL | Q'TY DWGNO. REMARKS
6. MAKE SURE THE FORE DIRECTION OF THE CASING. R ) T
7. ALLOW SUFFICIENT CLEARANCE AROUND THRU-HULL PIPE FOR EASY TIGHTENING AND SERVICING Feb. 2105__T.YAMASAK] Cl=824
8. NET-PROTECTOR OR PROTECTIVE TANK SHOULD BE PREPARED BY SHIPYARD. CHECKEDE 91 %05 TMATSUGUCH B MM L) A
9, DO NOT PAINT TRANSDUCER FACE. PR —— ' <7\ 0o
10. FILL THE GAP 'A’ WITH SILICONE SEALANT AFTER TRANCDUCER INSTALLED. Feb.2205 /" (1-80/90/83 5T 1% 32 0 2 3%
11. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED. SHE 1/5  NASS 54 *1&“ TR NME STEEL HULL (PORT)

KMo +9939-705- A

66-021-4006-0

TRANSDUCER INSTALLATION

FURUNO ELECTRIC CO., LTD.



tmatsuguchi
Feb.22'05

tmatsuguchi


@%Ii\sz%ﬂﬁ
SEE SEPARATE DWG
E¥% STANDARD: TYPE No
& SPECIFY :TYPE No

g0 Jfo

A \\\
Wm & »5 @
FORWARD
DIRECTION

300
291
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D-15
REENEES
INSTALLATION T—
METHOD
A ¥ %
FREQUENCY / kHz
2 B %
PRINCIPAL ITEMS
Z| feEh s
B © | FROM BOW m
g8|x-hd
& | FROM KEEL mm
ZHEH
PROJECTION mm
Hufit ok A& FETEHKE
FIXING HORIZONTAL
CONDITION | AT RUNNING
REsY
PROTECTION
TANK
#&1 (Tablet)
TEES (mm) [ 2ZF (mm)
Dimension Tolerance
L<50 +1.5

50<L=100 +2.5

100<L <500 +3

500<L <1000 +4

1000<L £2000 +5

12, %1 VEICHBABLE S Y 2 (1Y —7 19108 /& BAL T <5 (1,12 APPLY BURN-PREVENTION GREASE T0 BOLTS.

o
I@]
/ N
V\ BE:ICIYIY Iy FTIA =B -2 COATNG EPCOM ZINC RICH PRIMER B-2
xig —021—
1 BB e
13 zg% PLATE 1 SHPYARD SUPPLY
T
12 | BB wAsHER POM 4 | T-201-11
EERE - BRI 237
2-$20 197,90, S 11 | TRANSDUCER 1| CI=840/8840 | \oT hiofToes i wass
(B@0T) ] = SKEG SIDEFACE 10 | &5icta SGP 4 |66-021-3603
573 AKE HOLES ON FACE-B _ 9 |F3B. ol SS400 T | 66—021-3402
270 606 TES
2 B2
- 7 | SPRING WASHER SUS316L | 4 | M12
. NETY b SUS316L
1. RIRISBMAC TREL TR EO, 6 w}:@xﬁ‘ﬁlﬂ 8 | M12
2. EEBRT - ACMERHALHOE THH LT O, 5 | THRUZHULL PIPE 1 | TFB=5000CI
3. G8F - BEOBE. TABLOLoESREXTVILLRET NOTE 4 | S3BE. chER SUS316L | 5 | M12
"3V ERTRYMB TBOTLRE O, BEAKEEMA—E. 1. UPPER PLATE SHOULD BE WELD BY SHPYARD. 3 6B oLt SUS316L | 5 | M12x50
4, XEFBAIEACTALBERCEHL THEIO, 2. CUT CASING FOR RISING ANGLE OF SHIP'S HULL. HEX
5 EEBESNEBET BEL. Ay %V EBEYIL THo T &0, 3 T0AVOD DISTORTION BY HEAT. PUT "FIXING FLANGE” ONTO CASING 2 | FLANGE SS400 1 |66-021-3602
k ‘ EEFET — A
LR 7 B OB  MROBEELTE O, (WTHOUT TRANSDUCER) WHILE CUTTING AND/OR WELDING. 1 SS400 1 | 66-021-4001
6. ?fﬁ;” ZHYH_EH uie EGE fﬁﬁg;‘g?\b <7é 4 THE FACE OF TRANSDUCER SHOULD BE PARALLEL WITH THE WATERLINE ON SALING. __{CASING z B R B § B E
/. BRRBENET L - LEOFRCALBORTRERSCIR DT, 5 ReyOVE GAKET FROM CABLE CLAND BEFORE WELDING. v e B s
o - ~ - - Q
Xvy Ty MABBIEDTISNAMBILEMYMITL IO, 6. MAKE SURE THE FORE DIRECTION OF THE CASING. T ) T
8. Bk, RESY JURBLBU TEMAICTRIEL TRTO, 7. ALLOW SUFFICIENT CLEARANCE AROUND THRU-HULL PIPE FOR EASY TIGHTENING AND SERVICING Feb. 2105 _T.YAMASAK] Cl=825
9. BEOE. EERREABELHORCLEL TR0, 8. NET-PROTECTOR OR PROTECTIVE TANK SHOULD BE PREPARED BY SHIPYARD. CHECKED-. 9105 THATSUGUCH 26 e (58D A
v S . 9. DO NOT PAINT TRANSDUCER FACE. PPROVD —— o e
10. BZREMMUE. A HORAEY Y IV FTROTILEL, 10. FILL THE GAP 'A" WITH SILICONE SEALANT AFTER TRANCDUCER INSTALLED. Feb.22°05__“/=#*% _10-80/90/88 . 16 32 3R 28 %
1. EEROTEAER. X1 0BV TY, 11. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED. SAE 1 /5 |MASS 54 ﬂfg% MAists“w OmAﬁS?)lTCER NAME - STEEL HULL (STBD)

Kb 09939708 A
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B% STANDARD: TYPE No
& SPECIFY :TYPE No

Jo Jfo

A \\\\ N
it & K5 @
FORWARD

. b DIRECTION
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t_‘ /" HULL PLATE

(BWFER)
5Ty
DOUBLING
(SHIPYARD SUPPLY)

300

14, &1 VECBHEMBILES Y A (VY -71910% e BAL T<LEO,

D-16
REENEES
INSTALLATION T—
METHOD
A ¥ %
FREQUENCY / kHz
%1 (Table1)
STEES (mm) | 24ZF (mm)
Dimension Tolerance
L<50 +1.5
50<L<100 +2.5
100<L <500 +3
500<L <1000 +4
E B %
PRINCIPAL ITEMS
Z| fyhs
W 2| FROM BOW m
g8lx—Wms
& | FROM KEEL mm
RYEH
PROJECTION mm

HATRE EATE KT

14. APPLY BURN-PREVENTION GREASE TO BOLTS.

o FIXING HORIZONTAL
CONDITION AT RUNNING
RESV 7
PROTECTION
(WOO) TANK
R200 .
S
4-R5 J S
A | N .
/1@ m====l===== ‘:\\ \/\ 13 | BEER 1 B EE
("() oy ———— e Q) — \ Q;g PLATE SHIPYARD SUPPLY
N = I | | | gy = ol oo 12 | FLAT WASHER POM 4 | T-201-11
o ° —- - - -—- ~<-—-1 9 ol o © EEFE _ BB 227
ol 2l o~ I©'|L | R7 /ﬂ 2 © N =2l T 11 | FRANSDUCER 1 [ CI=840/8840 | \oTiic{ToeD m uass
(@) NI /| @) i 10 | 0actR SGP 4 |66-021-3603
N R R I Bl
:::::::::::::I/ /\/ 9 |BAE. pLATE SS400 1 |66-021-3402
HE 4*3@5 | 8 |FEE | asiER susateL | 4 | w2
o) «ZE/\
1. X .EEBFﬁE : ] o 7 | &5EnE wASHER SUS316L | 4 | M12
2. RBRET - AUMEMP AL HDE T L TR0, = 6 |78 7Nt SUS316L | 8 | M12
3. ﬂ]w? ° %*&mﬁﬂ\ Erﬁﬁfiﬂ:@f: wﬁﬁﬁﬁ’géﬂw)%bfcﬁ%f E&iiﬁﬁ% TFB—5000C]
19y I ERTHYAB TEOTL LT, BESEEERNF—F, N 5 THRU=HULL PIPE 1
4, FFRBEAGKC FAABRICEHL TRaL, 12 ZU?%?«%DFS:ET;EGANGLE0F3H|P’5HULL 4 |S3EL L cier SUS316L | 5 [ M12
5. EREBEMA BRI BRIEL. Ay xYHRUSL T TKER O, » e 3 |hAFvt SUS316L | 5 | M12x50
vl T . ) 3. 70 AVOID DISTORTION BY HEAT. PUT "FIXING FLANGE" ONTO CASING HEX. BOLT
6. RERET - AMMOMICLENE. BROEBEL TR (WTHOUT TRANSDUCER) WHILE CUTTING AND,/OR WELDING. 2 | 203 5400 1 | 66-021-3602
/. MERLECZRREAN (410~ 208E) £HTTLE e 4 THE FACE OF TRANSDUCER SHOULD BE PARALLEL WITH THE WATERLINE ON SAILING. XERET X <5200 56— 021—4201
8. EREBEEME T L - LEOFBLASBOR TESHBC L5, 5. REMOVE GASKET FROM CABLE GLAND BEFORE WELDING. T | EASING ! —021-
Tty RS B BI-HU MY T<at, 0 MAKE SURE THE FORE DRECTION OF THE CASING. 2% & & B R E| D & w =
%VL/ 71y l~\7J‘ﬁE:|L ﬁﬁﬂ %‘H ;‘ilémlﬂ_’tc Hy)ﬁ; fff 7. MAKE A HOLE #10-20 TO ESCAPE AIR ON THE UPPER SIDE OF AFT-TANK. ITEM NAME MATERAL | QTY DWG.NO. REMARKS
9. M. REYY TUBRLOU TEMAI TRIFL T, 8. ALLOW SUFFICINT CLEARANCE AROUND THRU-HULL PIPE FOR EASY TIGHTENING AND SERVIONG. DRI . 01 20 T YA ASAK] TE (]—826
10, #BEGEY CLEHREEEA UL BEROBEE B> TKHEEO, 9 NET-PROTECTOR OR PROTECTIVE TANK SHOULD BE PREPARED BY SHIPYARD. (e, e pp I
11, 2HORB. ESRBAERELHORCIELTHEO, 10. THE TANK SHOULD BE FINISHED HIGH ADHESION COATING, AFTER REMOVE ANTICORROSIVE PAINT eb. 21°05 TMATSUGUCHI A (7 7 v I
12. BEREMMI%. A HOREE Y Y IV ETEH TR, 11. DO NOT PANT TRANSDUCER FACE. WROED oy 20w05 /%2 | 01-80/90/88 1% 52 383 [
Col 0 SSEAZH. %1 OBY TS 12, FILL THE GAP "A’ WITH SILICONE SEALANT AFTER TRANCDUCER INSTALLED. THE (/5 S 47 06| HEE FETES MIE STEEL HULL (W/ FLANGE)
13. 1 azid. ° 13. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED. 1/5 43 g |MASS W/O TRANSDUCER I,

Dhebo.“09939-T07- A
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INSTALLATION —
©) SEE SEPARATE DWG LA T
E% STANDARD: TYPE No 5 183 260 260 260 A ¥ %
#% SPECIFY :TYPE No 2 o 2 FREQUENCY kHz
: == g 8B £
! ‘@ PRINCIPAL ITEMS
‘ = - - Z| HE»S
o ! wE H @ #2 | FROM BOW m
= DIRECTION HB[% ~uh >
_ & | FROM KEEL mm
_ ______ ZHhEH
o | PROJECTION mm
7 i = R EFTREKTE
‘ FIXING HORIZONTAL
2— 420 i} CONDITION | AT RUNNING
RESY 7
270 606 PROTECTION
o 934 TANK
: —F I : | St——=sz——== S :L,:rEI:::::T‘ ;[L [ = =1 (Tablet)
3 (@) - 1 ] |
o F L N - b ' = | TEES (mm) | 2% (mm)
s44 ||| |~ PF3/4 1 Dimension | Tolerance
- | | 12 | | 1= <50 1.5
940 | | - | | 1 50<L<100 £2.5
| ‘ S ¢ 1 | 100<L =500 £3
k : ‘ Mo ===l 500<L <1000 +4
L i LI::::*‘_—::::— { I — I nl —--- -:_::_—_I_| I= =t —— 1000<L<2000 +5
(@)]

BEHIESEE  (0ATING EPCOM ZNC RICH PRIMER

*i 01—
14 | 5F5er pPLATE SS400 1 | 66-021-4302
2 5 I 13 | BEER 1 ERm e
SKEG SURFACE %_rlgg PLATE SHIPYARD SUPPLY
/ 12 |F5AF WASHER POM 4 | T-201-11
‘ , XEIRE _
-~ f 11 TF\’X NSDUCER 1 | CI—-840,/8840
AN =Y
10 | 85 ACER SGP 4 |66-021-3603
B30 01—
o = 9 | E%iING PLATE $S400 1 | 66-021-3402
>/ el A g | TER SUS316L | 4 | M12
- FLAT WASHER
ENT
7 | SPRING WASHER SUS316L | 4 | M12
ABFy b
6 | L8 "NUT SUS316L | 8 | M12
< ERERSY _
1. 08 - BROBRE. FARHLOLDREZRELHVILLRET 4 | ST asHER SUS316L | 11 | M12
“T9v9" ERTRUABTEONTREO, BEHESEMA—E, 3 | ARV SUS316L | 11 | M12x50
2. ERBEAMEKIC TR B BRICEHL TRE O, NOTE 'jvay' gBOLT
3. SHERAMEBETARE. Ay xVEEUIL T TLEE O, 1. TO AVOID DISTORTION BY HEAT. PUT "FIXING FLANGE” ONTO CASING 2 | FLANGE 55400 1 |66-021-3602
4, ZZRET - ADMORICIIMHE. MEOEREZL TR0, (WITHOUT TRANSDUCER) WHILE CUTTING AND/OR WELDING. 1 %;:%S»‘iih%ﬁ@v—x SS400 1 1 66-021-4301
5. BRERAMET L - LEOREC S OF TRESRE 2. THE FACE OF TRANSDUCER SHOULD BE PARALLEL WITH THE WATERLINE ON SAILING. = - B RE § —
Uh b E kry Tty MARBCEHA SN A MECRY YT T a0, 5 REMOVE GASKET FRON CBLE GLAND BEFORE WELDING iely NAME WATERIAL | ot oG L AReS
] ‘ 4, MAKE SURE THE FORE DIRECTION OF THE CASING. T TE (807
6. B, REY Y 7HBBIIEU TEMAC CTRIFL TR0, 5. KEEP SUFFICIENT CLEARANCE AROUND THRU-HULL PIPE FOR TIGHTENING AND SERVICING. 0ct.26'05 __ 1. YAMASAKI —
7. 2ROR. XIFBA#RELBORCEEL TRV, 6. NET-PROTECTOR OR PROTECTIVE TANK SHOULD BE PREPARED BY SHIPYARD. CHECKED 1 oo T TAKENO 24 ESWERsY 4 K. EER)
g\ ORE L L % ) 1) o) B 7. DO NOT PAINT TRANSDUCER FACE. ' : ,- = o
8. %ﬂiﬁmﬁé‘ Agﬁmﬁ\ﬁfj JavECRBTREL, 8, FILL THE GAP 'A' WITH SILICONE SEALANT AFTER TRANCDUCER INSTALLED. WPRORD .50 7/Tep | (180 /90 /88 - EZRBRAEN
O VEARER R 712 (215719 1 081 T 0 1y Mo OTTALE AN WH S I SECAED VT TR it WE__TRANSDUCER TANK_(STEEL HULL, PORT)
' - ' ol ¢7939-109- A % 66-021-4306-0 TRANSDUCER INSTALLATION

FURUNO ELECTRIC €O, LTD.
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=1 TABLL |
STESEE (mm) N
DIMENSIONS TOLERANCE
L <10 +1.0mm
10<L<20 | +1.5mm 130
20<1<35 | £2.0mm R N e
35<1<50 | £2.5mm || o SRR
50<L +57% i O
| C5
u’% \»)
' 1
e |
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B 209
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s 85
10
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" T
- | 9
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\_ ! X /970
\. i J
%£2 TABLE 2
N T-TLRS (M) | BE (kg
Ea CABLE LENGTH | MASS
1) FEATEAZEE 1L X5, L o 120, ]
NOTE
TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHITCH IS NOT SPECIFIED. 20 8.9¢1.0
N v 2503 T.YAMASAK] M (C-8840
0 ov. 2603 S ASAUMI O gRe
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