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SAFETY INSTRUCTIONS

WARNING

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 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.

Be sure no water leaks in at the trans-
ducer 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.

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.

WARNING
Install 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 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 a wooden
or FRP vessel, take appropriate
measures to prevent electrolytic
corrosion.

Electrolytic corrosion can damage the
hull.

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.

CAUTION

Observe the following compass safe
distances:

Ground the equipment to
prevent electrical shock and
mutual interference.

Display unit
for CSH-83

Display unit
for CSH-84

Standard     Steering

0.9 m         0.68 m

1.7 m          1.3 m
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1. SYSTEM CONFIGURATION

STANDARD OPTION

REMOTE CONTROL BOX
CSH-116

DISPLAY UNIT
CSH-230 (CSH-83)

CSH-2400 (CSH-84)
CSH-2400-88 (CSH-84)

REMOTE DISPLAY*
CSH-106

SUB-DISPLAY*
CSH-236

STEP-DOWN
TRANSFORMER

PT-400INTERFACE UNIT
CS-120A

VI-1100A
INTERFACE UNIT

FNZ JOINT BOX
CS-170

TRANSMITTER UNIT
CSH-810

HULL UNIT
CSH-81080 (800 mm stroke)

CSH-81120 (1200 mm stroke)

 

SHIP’S MAINS
100 VAC, 1φ,
50/60 Hz

110/115/220/230 VAC,
1φ, 50/60 Hz

SPEED LOG

NAVIGATOR

CURRENT INDICATOR

COLOR VIDEO SOUNDER

AD CONVERTER

ECHO SOUNDER, COLOR
VIDEO SOUNDER

NET SONDE

SHIP’S MAINS
100 VAC, 1φ,
50/60 Hz

POWER UNIT
CSH-880

SHIP’S MAINS
100/110/220 VAC, 1φ,
50/60 Hz

RECEIVER UNIT CSH-820

ECHO SOUNDER

*’CSH-83 only
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2. EQUIPMENT LISTS

Standard Supply

emaN epyT ytQ ssaM
)gk(

snoisnemiD skrameR
skrameR

tinUyalpsiD 032-HSC
1

53 525x244x734 38-HSCroF

0042-HSC 66 256x106x545 48-HSCroF

88-0042-HSC 256x106x545 48-HSCroF

tinUrettimsnarT 018-HSC 1 28 083x446x036

tinUrevieceR 028-HSC 1 62 003x525x564 tinulluh/w

tinUlluH 08018-HSC 1 573 428x0702x515 mm008ekorts

02118-HSC 093 428x0742x515 mm0021ekorts

tinUrewoP 088-HSC 1 65 572x006x533

lortnoCetomeR
xoB 611-HSC 1 4.0 81x081x27

tinUecafretnI A021-SC 1 3 57x091x023

noitallatsnI
slairetaM

00030-01PC tes1 01030-01PC 38-HSCroF fokcabeeS
.launam

elbacriap6

00630-01PC tes1 01630-01PC 48-HSCroF fokcabeeS
.launam

elbacriap6

seirosseccA 00120-01PF

tes1

10810-01PF
10210-01PF
30210-01PF

38-HSCroF fokcabeeS
.launam

revocnolyN 1301-150-01
.onedoC(

)982-308-000

00910-01PF

tes1

10210-01PF
30210-01PF
10910-01PF

48-HSCroF fokcabeeS
.launam

revocnolyN 1201-150-01
.onedoC(

)639-408-000

straPerapS 00020-01PS tes1 .launamfokcabeeS



2-2

Optional Equipment

emaN epyT .oNedoC skrameR

tinUyalpsiD-buS 632-HSC — ylno38-HSC

yalpsiDetomeR 601-HSC — ylno38-HSC

retrevnI 5342-RT —

retrevnIRT 00142-RT —

remrofsnarTnwod-petS 004-TP — CAV032-002

elbaCeroc-73 8521S01 600-101-000 htgnelyficepS

elbaCeroc-7 9521S01 700-101-000 htgnelyficepS

elbaCriaPdetsiwT61 P61x5.0C-BS-VEPS-0C 800-101-000 htgnelyficepS

tinUecafretnIS/E A0011-IV —

xoBtnioJZNF 071-SC —

erutxiFgnitnuoM 9-01PO 040-099-600 611-HSCroF

xoBretimiLtnerruC 0041-HSC — .1-8egapeeS

teSelbaCnoisnetxE 0031-HSC 699-960-000 gnidnetxeroF
elbacreviecsnart

knaTnoitcarteRPRF 1-01PO 168-860-000

knaTnoitcarteR 1000-GHS 043-409-600

dooH 10810-01PF 038-720-600 38-HSCroF

retliF 11-01PO 017-799-600 38-HSCroF

retliF 00020-01PF 065-809-000 48-HSCroF

Optional Tools

emaN epyT .oNedoC skrameR

looTgnipmirC 610-1001-60

rotcartxEniP 40-7781-60 595-915-000

looTgnitteSniPediuG 0-9710-019-01
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3. MOUNTING THE EQUIPMENT

3.1 Mounting the Hull Unit and Receiver Unit

Location of hull unit

Determine the mounting location through consultation with the shipyard and shipowner. When
deciding the location, consider the following points:

• Select an area where propeller noise, cruising noise, air bubbles and interference from turbu-
lence are minimal. Generally, the point at 1/3 to 1/2 of the ship’s length from the bow on or
near the keel is optimum. On-the-keel installation is advantageous for minimizing oil con-
sumption in comparison with off-the-keel. If the hull unit can not be installed on the keel, the
center of the retraction tank should be within 600 mm of the keel to prevent a rolling effect.

Within 600 mm
1/3 1/2

Figure 3-1 Hull unit mounting location

• Select a place where the hull bottom is flat and the draft is sufficiently deep. Normally, the
transducer should protrude at least 500 mm beyond the keel to minimize the effect of air
foam and bubbles.

• Select a place where interference from other equipment is minimal. Locate the hull unit at
least 2.5 m away from the transducers of other equipment.

• No obstacle should be in the fore direction since it causes a shadow zone and aerated water,
resulting in poor sonar performance.

• Secure sufficient space for wiring and maintenance. Refer to the hull unit outline drawing
for recommended wiring and maintenance space.

• If the ambient temperature of the hull unit is below 0°C, provide the sonar compartment with
a heater to keep the temperature above 0°C.
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Heater

Heat insulator

Figure 3-2 Typical sonar compartment
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Shortening the retraction tank

The retraction tank is 900 mm in length when supplied. Shorten the tank as necessary so that the
transducer is placed well below the keel when it is lowered. The following table provides guide-
lines for shortening the tank. Refer also to the retraction tank installation drawing at the back of
this manual.

Installation 
Method

XDCR Travel

800 mm Remove 0 to
50 mm from 
bottom.

Same as left Remove 0 to 
50 mm from 
bottom.
Length D must 
be less than 
1150 mm.

Same as left

1200 mm Remove 0 to
50 mm from 
bottom.

Same as left Remove 0 to 
50 mm from 
bottom.
Length D must 
be less than 
1350 mm.

Same as left

D D

Figure 3-3 Guidelines for shortening the retraction tank

Note: When 50 mm is removed and “D” is minimum, the effect of air foam is minimized when
the transducer is fully protruding in water.
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Remarks on installation of retraction tank

• If possible, the installation location should be of double bottom structure.

• If possible, install the tank on the keel, where the tank can be most firmly fixed.

• Install the reinforcement rib as near as possible to the top of the retraction tank, allowing
space for tightening bolts and nuts.

Reinforcement rib
Retraction tank

250–300 mm

Figure 3-4 Installation of reinforcement ribs

• When an attachment flange is used, install reinforcement ribs to the attachment flange.

Attachment flange

250–300 mm

Figure 3-5 Attachment flange

• Add a doubling plate where the retraction tank is welded to the hull bottom. The size of the
doubling plate is normally 1200 to 1300 mm in diameter so it lies across two bottom frames.
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Installing hull unit on retraction tank

After welding the retraction tank and allowing sufficient time for cooling, install the hull unit as
follows:

1. Clean the O-ring and O-ring groove and coat them with a slight amount of grease. Place the
O-ring in position on the tank flange.

2. Lay the gasket (1) on the top of the tank flange.

3. Orient the hull unit so that the arrow on its flange points toward the ship’s bow.

4. 7 of the 16 bolt holes on the hull unit flange have already been fitted with bolts. Insert the
gasket (2) into the bolt holes of the tank flange to which these seven bolts are fitted. Note
that it is difficult to fit them after the hull unit has been placed on the tank.

5. Confirm that the O-ring and the gasket (1) are in position. Place the hull unit on the tank.

6. Coat every bolt, washer and nut with slight amount of grease to ease removal. Fit the insu-
lation gasket (2) into the bolt holes of both the tank and hull unit flanges. Fasten the hull unit
to the retraction tank with gasket (2), flat washers, spring washers and hex bolts.

7. Reinforce the hull unit against vibration by extending stays to the ship’s hull from the two
eye bolts at the top of the hull unit, referring to figure at the top of the next page.

Hex Bolt

Insulation Gasket (2)

Hex Nut

Hex Nut

Hex Nut

* Used only on 1200 mm
   travel type.

Gasket (1)

Flat Washer

Gasket (2)*

Insulation Gasket (2)*

Gasket (2)*

Flat Washer
Spring Washer

Flat Washer
Gasket (2)*

Hull Unit Flange

Gasket (1)

O-ring

Tank Flange
Insulation Gasket (2)*
Gasket (2)*
Flat Washer
Spring Washer

*

Figure 3-6 Installation of hull unit
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Installing stays (anti-vibration measure)

Install stays from the top of the hull unit to the ship’s hull. The stays should be angle iron with
a size of 75 x 75 x 9 mm or more and at least two pieces should be used; one each to ship’s bow
and stern directions. If possible, install two more stays in ship’s transverse direction.

Stay

Stay

Hull Unit

Figure 3-7 How to install stays

Do not install the stays vertically as shown below. Vibration-resistance effect is reduced since
vibration is applied to the stays as rotation force. Install them horizontally.

Crossbeam
on ceiling

Proper installation

90°Hull
Unit

Eye bolt

Stay

Figure 3-8 Proper and improper installation of stays

Fastening receiver unit to hull unit

Fasten the receiver unit to the left side of the hull unit as
shown at right.

A transducer cable protection cover has been fitted where
the receiver unit is to be fastened to the hull unit. Re-
move it when mounting the receiver unit.

Figure 3-9 Fastening the
receiver unit to the hull unit

Raise/Lower
Control Box
(Attached at
factory)

Receiver
Unit
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3.2 Mounting the Display Unit and Sub-Display Unit (option)

The display unit and sub-display unit are designed for tabletop mounting. When selecting a
mounting location, consider the following conditions:

• Place where operating personnel are able to control the unit easily while observing the fish-
ing ground or the area surrounding the vessel.

• Place at least 1 m away from a magnetic compass and equipment which have a magnet (radar
magnetron, loudspeaker, high power transformer, etc.).

• Place not exposed to direct sunlight, water splashes or hot air.

• Place where maintenance and ventilation clearance shown in the outline drawings is en-
sured.

• Place where the CRT face is within ±45° from vertical.

Mounting the display unit/sub-display unit

1. Remove the mounting base by unscrewing the two bolts at the front bottom.

2. Fix the mounting base to the table by using four M10 bolts, flat washers, spring washers and
nuts. It is recommended that a rubber mat be placed under the mounting base to absorb
vibration.

3. Fasten the unit to the mounting base with two bolts. When the space around the unit is
limited, make wirings to the display unit first and then fasten the unit.

                                  

CRT viewing angle

45° 45°

Flat washer
Steel washer
Nut

M10 bolt
Steel washer

Figure 3-10 Mounting the display unit and sub-display unit

Note: For the CSH-84, remove eye bolts
at the top of the display unit and set
cosmetic screws to eye bolt holes.
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3.3 Mounting the Transmitter Unit

The transmitter unit can be mounted with or without mounting legs. For use without mounting
legs remove them and use inside mounting holes.

Reinforce the transmitter unit against vibration by stays extending from the eyebolts on the top
of the unit.

Attach stay to
this eye bolt.

Mounting leg for
outside leg mounting

For mounting without legs,
remove legs and use inside
holes for mounting.

Figure 3-11 Transmitter unit

3.4 Mounting the Power Unit

The power unit can be installed in any dry, well-ventilated place.

3.5 Mounting the Interface Unit

The interface unit connects with several navigation and fishing equipment, so determine the
installation site with the wiring to them taken into account. Furthermore, the unit incorporates
a data selector and self-check switch, therefore select a place where they can be easily operated.

3.6 Mounting the FNZ Joint Box

The FNZ joint box interchanges both Tx trigger and sounder marker pulses from the echo
sounder and the net sonde. Therefore, install it as close as possible to the net-sonde indicator.
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3.7 Grounding the Equipment

Ground all units with a suitable copper strap or ground wire. The location of the ground termi-
nal on each unit is shown below.

CAUTION
Ground the equipment to
prevent electrical shock and
mutual interference.

DISPLAY UNIT                            POWER UNIT                         TRANSMITTER UNIT

RECEIVER UNIT                     INTERFACE UNIT                      FNZ JOINT BOX

Ground
wireGround

wire

Figure 3-12 Location of ground terminals on equipment
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4. WIRING

This chapter provides the information necessary for wiring the CSH-83/84. Wire the equipment
referring to the drawings shown in the table below.

Display Unit CN-A5                                        Interface Unit J201

4.1 Cable Configuration

Figure 4-1 Cable configuration
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4.2 How to Use the Crimping Tool and Pin Extractor

A crimping tool is necessary for connection of wires to the contact pins of the 38P connector.
The pin extractor removes the contact pin from the connector body. This paragraph describes
how to crimp and extract a contact pin.

Crimping Tool
06-1001-016

Contact Pin
60-8017-0313-00-339

Pin Extractor
06-1877-04

Figure 4-2a Crimping tool, contact pin, pin extractor

How to use the crimping tool

1. Strip the vinyl sheath of the wire to expose the core by 3.2
mm to 4 mm.

2. Hold the crimping tool horizontally and insert the contact
pin with its slit facing downward into the crimp hole on the
crimping tool.

3. Insert the wire onto the contact pin and squeeze the handle
until the ratchet releases. (Place the wire deep enough into
the contact pin so that its end comes in contact with the
stopper plate of the crimping tool.) With crimping completed,
pull the wire while holding the contact pin to make sure that
the pin is fastened tightly.

How to use the pin extractor

If a contact pin is inserted into an incorrect hole on the
connector body, remove it with the pin extractor.

1. Push the pin extractor into the pin hole from the side
opposite to the pin inserting side.

2. Push in the head of the pin extractor. The retaining
spring comes free and the contact pin can be removed.

Figure 4-2b Crimping tool

Figure 4-2c Crimping tool
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4.3 Location of Connectors
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4.4 Cable Fabrication and Connector Assembling in
      Display and Interface Units

Assembling 38P connector (CN-A1, CN-A5, J201)

Fabrication of cable 10S1258-1

L
45

40
Anticorrosive
sheath

Armor
Vinyl sheath

Shield

Core Insulating tape

Expose cores, and then wind
shield around the armor.

L = 250 (CN-A1)
      320 (CN-A5)
      170 (J201)

Figure 4-4 Fabrication of cable 10S1258-1

Assembling the 38P connector

Shorten unused wires and wrap their ends with vinyl tape to prevent short circuit.

Insulate unused wires
with vinyl tape.

Guide Pin A Guide Pin B

Position No.

Guide Pin A
(Large)

Guide Pin B
(Small)

Figure 4-5 How to assemble the 38P connector
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Positioning guide pins

The guide pins of the connector identify the mating receptacle. Position them as shown in the
table below.

Table 4-1 Connectors CN-A1, CN-A5, J201 and guide pins

                    Connector

Guide Pin
CN-A1 CN-A5 J201 Guide Pin Setting Tool

Guide Pin A (Large) 1 5 1

Type 10-910-0179-0
Guide Pin B (Small) 1 1 1

Clamping the cable

Fix the cable in the clamp where shield is folded back onto the armor.

Cable clamp Shield + armor

Anticorrosive sheath

Figure 4-6 Clamping the cable

Assembling connector NCS-253P (CN-A15)

Armor Vinyl sheath

TapingSolder lead wire to armor and
connect it to #1 pin of connector.

#2
#3
#1

�������������
�������������
�������������
�������������
�������������
�������������
�������������
�������������
�������������
�������������
�������������
�������������
�������������
�������������

���
���
���

���
���
���

Conductor
S = 1.25 mm
∅ = 1.35 mm

2

Vinyl
sheath

Armor

Cable DPYCY-1.25

Use cable DPYCY-1.25
(Japan standard cable)
or equivalent cable.

Figure 4-7 Assembling connector NCS-253P



4-6

Assembling BNC connector (CN-A7, CN-A8, CN-A9, CN-A10,
CN-A11, CN-A12)

Housing Clamp Washer Nut

GasketCenter pin

15
1

2

Shield

3

3

4

5

6

1. Remove vinyl sheath of the cable by 
    15 mm.

2. Pass the cable through the nut, washer, 
    gasket and clamp.

3. Unravel the shield and fold it back 
    onto the clamp.

4. Shorten the insulator, leaving 3 mm.

5. Trim the shield as shown in the 
    drawing. Solder the center pin to the 
    conductor of the cable.

6. Pass the cable through the housing 
    and tighten the nut.

Figure 4-8 Assembling BNC connector
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4.5 Cable Fabrication and Connector Assembling in
      Power Unit

Assembling 38P connector (CN-E1)

Fabrication of cable 10S1260

45
40

200

Vinyl sheath

Shield

Armor
Anticorrosive sheath

Core Insulating tape

Fold back shield
onto armor.

Figure 4-9 Fabrication of cable 10S1260

Assembling the 38P connector

1. Bundle unused wires outside the connector case.

2. Fix the cover 1, noting the cable outgoing direction.

3. Dress the wires and fix the covers 2 and 3. Use a fragment of
cable sheath to fix the wires at the cable clamp.

4. Shorten unused wires and tape their ends with vinyl tape to prevent
short circuit.

Position No.

Guide Pin A
(Large)

Guide Pin B
(Small)

Cover 1

Insulate unused
wires with vinyl
tape.

Fragment of
anticorrosive sheath

Guide pin

Cover 3

Guide Pin A Guide
Pin B

Cover 2

Figure 4-10 How to assemble the 38P connector

A

TT

Cable outgoing
direction
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Positioning guide pins

The guide pins of the connector identify the mating receptacle. Position them as shown in the
table below.

Table 4-2 Guide pins and connector CN-E1

                    Connector

Guide Pin
CN-E1 Guide Pin Setting Tool

Guide Pin A (Large) 2

Type 10-910-0179-0
Guide Pin B (Small) 1

Clamping the cable

Cable clamp Shield + armor

Anticorrosive sheath

Figure 4-11 Clamping the cable

Fabrication of cable 10S1259 (connected to terminal board TB-E1)
Armor

270

30 5

3.5sq
x 3
1.25sq
x 2

M4 (YEL) x 3

M4 (RED) x 2

Figure 4-12 Fabrication of cable 10S1259

Fabrication of cable DPYCY-3.5 (connected to terminal board
TB-E1)

M4 (YEL) x 2

Anticorrosive
sheath

Armor Vinyl
sheath

330
35
30

Conductor
S = 3.5 mm
ø = 2.4 mm

2 Vinyl
sheath

Armor

Cable DPYCY-3.5

Note: DPYCY-3.5 is Japan standard cable.
         Use equivalent cable.

Figure 4-13 Fabrication of cable DPYCY-3.5
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4.6 Cable Fabrication and Connector Assembling in
      Transmitter Unit

Assembling 38P connector (CN-B2, CN-B3, CN-B4)

Fabrication of cables 10S1258-1, 10S1260

45
40

300

Vinyl sheath

Shield

Armor
Anticorrosive sheath

Core Insulating tape

CN-B4: Fold back shield
             onto armor.
CN-B2, B3: Expose cores;
                   wind shield
                    around armor.

Figure 4-14 Fabrication of cables 10S1258-1, 10S1260

Assembling the 38P connector

1. Bundle unused wires outside the connector case.

2. Fix the cover 1, noting the cable outgoing direction.

3. Dress the wires and fix the covers 2 and 3. Use a fragment of cable
sheath to fix the wires at the cable clamp.

4. Shorten unused wires and tape their ends with vinyl tape to prevent short
circuit.

Position No.

Guide Pin A
(Large)

Guide Pin B
(Small)

Cover 1

Insulate unused
wires with vinyl
tape.

Fragment of
anticorrosive sheath

Guide pin

Cover 3

Guide Pin A Guide
Pin B

Cover 2

Figure 4-15 How to assemble the 38P connector

Cable outgoing
direction
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Positioning guide pins

Guide pins of the connector are used to identify the mating receptacle. Position them as shown
the table below.

Table 4-3 Connectors CN-B2, CN-B3, CN-B4 and guide pins

                    Connector

Guide Pin
CN-B2 CN-B3 CN-B4 Guide Pin Setting Tool

Guide Pin A (Large) 1 1 3

Type 10-910-0179-0
Guide Pin B (Small) 1 1 1

Clamping the cable

Cable clamp Shield + armor

Anticorrosive sheath

Figure 4-16 Clamping the cable

Fabrication of cable 10S1259 (connected to terminal board TB-B1)
Armor

250

45 5

3.5sq
x 3
1.25sq
x 2

M4 (YEL) x 3

M4 (RED) x 2

Figure 4-17 Fabrication of cable 10S1259
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4.7 Cable Fabrication and Connector Assembling in
       Hull Unit (incl. receiver unit)

Assembling 38P connector (CN-C1, CN-C3, CN-C4)
20P connector (CN-C2)

Fabrication of cable for 38P and 20P connectors

CN-C1, CN-C3                                                  CN-C2, CN-C4

Shield
200

Vinyl sheath
Armor

Anticorrosive
sheath

45

 40

Core Insulating tape

Expose cores; wind
shield around armor.

Fold back shield
onto armor.

Insulating tape

45

 40

L
Shield

Vinyl sheath
Armor

Anticorrosive
sheath

L = 200 (CN-C2)
      250 (CN-C4)

Core

Figure 4-18 Fabrication of cable for 38P and 20P connectors

Assembling the 38P connector

1. Bundle unused wires outside the connector case.

2. Fix the cover 1, noting the cable outgoing direction.

3. Dress the wires and fix the covers 2 and 3. Use a fragment of cable
sheath to fix the wires at the cable clamp.

4. Shorten unused wires and tape their ends with vinyl tape to prevent short
circuit.

Position No.

Guide Pin A
(Large)

Guide Pin B
(Small)

Cover 1

Insulate unused
wires with vinyl
tape.

Fragment of
anticorrosive sheath

Guide pin

Cover 3

Guide Pin A Guide
Pin B

Cover 2

Figure 4-19 How to assemble the 38P connector

Cable outgoing
direction
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Positioning guide pins

The guide pins of the connector identify the mating receptacle. Position them as shown in the
table below.

Table 4-4 Connectors CN-C1, CN-C2, CN-C3, CN-C4 and guide pins

                    Connector

Guide Pin
CN-C1 CN-C2 CN-C3 CN-C4 Guide Pin Setting Tool

Guide Pin A (Large) 2 1 1 3

Guide Pin B (Small) 1 1 1 1
Type 10-910-0179-0

Clamping the cable

Anticorrosive sheath

Cable clamp

Figure 4-20 Clamping the cable

Fabrication of cable 10S1261 (connected to terminal board TB-D1
in raise/lower control box)

Shield

Anticorrosive
sheath

Vinyl tape

Fold back shield onto
anticorrosive sheath.

35

90

M3 (RED) x 12

Figure 4-21 Fabrication of cable 10S1261
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Fabrication of cable 10S1259 (connected to terminal board TB-D2
in raise/lower control box)

Armor

70

30 5

3.5sq
x 3
1.25sq
x 2

M4 (YEL) x 3

M4 (RED) x 2

Figure 4-22 Fabrication of cable 10S1259

4.8 Connection of Transducer Cables

The transducer cables come with connectors attached. Plug the connectors into the proper re-
ceptacles on the receiver unit, referring to the labels on the cables.

Transducer
cable

TD COMMON

Ground wire

1. Connect transducer cables
    to the XRS terminal board
    referring to labels inside
    the receiver unit.
2. Connect ground wires to
    slip-on terminals.

Transducer cable entranceC
N

-C
3

C
N

-C
2

C
N

-C
1

C
N

-C
4

P1
P2

P3
P4
P5

Cable clamp

Sleeve Vinyl tape

Seal with putty.

Lead the cables into the receiver unit and
clamp them as shown below.

Connector
Puller

Note: Use the connector puller
          (supplied) whenever
          unplugging connectors.

Figure 4-23 Receiver unit, rear view
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4.9 Connection of Interface Unit

With connection of a navigator, the Interface Unit CS-120A and fishing equipment, the func-
tion of the CSH-83/84 is expanded to include true motion presentation, target lock, echo sounder
picture, FNZ marker presentation and digital indication of position, water temperature and depth.
This chapter provides the information for interfacing the CSH-83/84 with external equipment.

Connections for true motion and target lock

True motion and target lock functions require heading (digital) and speed (200 pulses/nm) data,
fed to the display unit via Interface Unit CS-120A.

Basically, there are two methods to feed the data:

• Heading data is fed to J205 from A/D Converter AD-100 and the speed data to J206 from the
electromagnetic speed log.

• Both heading and speed data are fed to J207 from the CIF line of the CI-30/50/60.

Select one of the methods depending on the equipment installed. When both methods are avail-
able, it is recommended to connect both and select one by the DIP switch inside the CS-120A.

DISPLAY UNIT
CSH-230
CSH-2400
CSH-2400-88

Figure 4-24 Connection of external equipment to Interface Unit CS-120A

Note 1: AD-100 outputs two types of data. Do not use data for radars (25 ms interval).

Note 2: 200 pulses/mile ship’s speed data can be taken from a doppler sonar current indicator.
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Connections for echo sounder picture and FNZ markers

You may display echo sounder picture and FNZ markers. Connect echo sounder to J203 and net
sonde to J202. The signals applied to J202 and J203 are

J202: Net sonde signal and trigger signal (keying pulse of echo sounder). A white line
signal from an echo sounder may be additionally applied as described on the next
page if the digital depth data is not available on J204.

J203: Echo signal and keying pulse from an echo sounder.

Connection 1: Displaying echo sounder picture

Figure 4-25 Connections for displaying echo sounder picture

Connection 2: Displaying echo sounder picture and FNZ markers by one echo
                         sounder

This method is used when the net sonde is installed and both echo sounder and net sonde signals
are taken from the same echo sounder. The net sonde signal is applied to both J202 and J203.

Figure 4-26 Connections for echo sounder picture and FNZ marker by one echo sounder
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Connection 3: Displaying echo sounder picture and FNZ markers
                         by separate echo sounders

Figure 4-27 Connections for echo sounder picture
and FNZ markers by separate echo sounders

Connections for digital indication of position, water temperature
and depth

The data for the above readouts are taken from the equipment shown in the table below and
input to J204. When data from multiple equipment are input, use Hybrid Interface IF-5000 to
feed the data serially.

Table 4-5 Data and source

ataD ecruoSataD

noitisoP rotagivanSPG,rotagivanCnaroL

erutarepmeTretaW van,02-IT/0002-TrotacidnIerutarepmeT
rosneserutarepmetotdetcennoctnempiuqe

htpeD 228-EFrednuoSohcE,rednuosoedivroloC
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Note: When a color video sounder having digital depth data output is not available, the white
line signal of a paper-type echo sounder can provide digital depth readout. Connect the echo
sounder as shown below or as shown in connection 2 or 3 (page 4-15, 4-16) and operate the
echo sounder front panel controls so that the white line is effected on the seabed contour.

Figure 4-28 How to output white line signal of paper-type echo sounder

Wiring

Connect equipment referring to the interconnection diagram at the back of this manual.

Cable configuration

Wire
Symbol

Meaning

Vinyl sheath wire

Shielded wire

Twisted pair wire

02S8040
No. Color

1 WHT/BLK

2 BLK

3 PNK

4 GRN

5 ORG

6 YEL

7 RED

CO-SPEVV-SB-C 0.2 sq. 5P No. Color

1 YEL/BLK

2 YEL/WHT

3 YEL/RED

4 YEL/BLU

5 YEL/GRN

Figure 4-29 Cable configuration



4-18

Assembling 10P and 7P connectors

VINYL SHEATH

VINYL SHEATH

VINYL SHEATH
(OUTER)

SOLDER UNUSED CORES
AND EARTH WIRE TO
BRAIDED SHIELD

WIND VINYL TAPE
CONNECTOR CASE

EARTH
WIRE CLAMP FIXING SCREW

CLAMP
SET
SCREW

2cm
BRAIDED
SHIELD

SOLDERING-SIDE

SOLDERING-SIDE

CLAMP SHIELDING TAPE
WITH CONNECTOR CLAMP
FOR GROUNDING.

WIND VINYL TAPE

CONNECTOR CASE

SOLDERING WIND SHIELDING TAPE

CLAMP FIXING SCREW

CLAMP
SET SCREW

VINYL SHEATH
(INNER)

VINYL SHEATH
(OUTER)

SOLDER UNUSED CORES
AND EARTH TO
BRAIDED SHIELD

EARTH WIRE

1cm
8cm

2cm
BRAIDED
SHIELD

ARMOR

3 m
m

10P Connector (SRCN6A16-10P)

7P Connector (SRCN6A16-7P)

J202 (FNZ), J204 (CIF), J205 (GYRO), J207 (CI)

J203 (E/S)

Figure 4-30 Assembling 10P and 7P connectors
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4.10 Connection of Sub-Display Unit (option)

The Sub-Display Unit CSH-236 controls the sonar from a remote location, and its outline di-
mensions and control panel layout are identical to the display unit. One sub-display unit can be
connected to three display units.

Note: The Sab-Display Unit can be connected to CSH-83 only.

Connections

Refer to the interconnection diagram on page S-1 and the connector assembling/cable fabrica-
tion procedure on page 4-4.

Note: A sub-display unit may not be connected to different models (for example, CSH-73 and
CSH-24).

DIP switch setting

Set DIP switch S1 on RDCB board 10P6724 in the sub-display unit referring to the figure and
table below.

Figure 4-31 Sub-display unit, cover opened

Table 4-6 DIP switch S1 setting on RDCB board

SW
No.

Used for Description

1
2
3

Display unit on CH-1
Display unit on CH-2
Display unit on CH-3

ON: Turning on the sub-display unit automatically turns on
       the display unit.

4
5
6

Display unit on CH-1
Display unit on CH-2
Display unit on CH-3

ON: Turning on the display unit automatically turns on the
       sub-display unit.
OFF: Sub-display unit is turned on.

7 Remote ON/OFF Used in remote display unit. Set to ON in sub-display unit.

8 Not used

Note: You may wish to have both the display unit and a sub-display unit turn on when one is
turned on. To do this turn on both #1 and #4.
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4.11 Connection of Remote Display Unit (option)

Three display units may be connected to one remote display unit. Operating controls provided
on the remote display are power on/off switch, brilliance control and channel selector, which
selects a display unit.

Note: The Remote-Display Unit can be connected to CSH-83 only.

Connections

Refer to interconnection diagram on page S-1 and cable fabrication/connector assembling pro-
cedure on page 4-11.

Note: The display unit has two ports: one for sub-display unit and the other for remote display
unit. When there is no sub-display unit, both ports can be connected to remote display units.

Set DIP switch S1 on RDCB board 10P6724 in the remote display unit referring to the table and
figure below.

Figure 4-32 Remote display unit, cover opened

Table 4-7 DIP switch S1 setting on the remote display unit

WS
.oN rofdesU noitpircseD

1
2
3

1-HCnotinuyalpsiD
2-HCnotinuyalpsiD
3-HCnotinuyalpsiD

.desutoN

4
5
6

1-HCnotinuyalpsiD
2-HCnotinuyalpsiD
3-HCnotinuyalpsiD

tonnehwFFOnrut;detcennocsitinuyalpsidnehwnonruT
.detcennoc

7 FFO/NOetomeR sitinuyalpsidanehwnosnruttinuyalpsidetomeR:NO
yalpsidllanehwffosnrutyalpsidetomeR.nodenrut

.ffodenruterastinu
.hctiwsFFO/NOstiybffo/nodenrutsiyalpsidetomeR:FFO

:etoN asselnunodenrutebtonnacyalpsidetomerehT
.nodenrutsitinuyalpsid

8 desutoN
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4.12 Synchronizing Transmission with Other Sonars or
        Echo Sounders

You may synchronize transmission with other sonars or echo sounders.

Connections
a) For current driven KP

Display unit
CN-A6

EXT KP H <Z<
EXT KP C <AA<

b) For voltage driven KP

Display unit
CN-A6

EXT KP H <MM<
GND <TT<

E/S
Sonar

E/S
Sonar

a) Current driven KP output

Display unit
CN-A6

EXT KP H <DD<
EXT KP C <EE<

b) Voltage driven KP output

Display unit
CN-A6

INT KP H <KK<
GND <RR<

E/S
Sonar

E/S
Sonar

Figure 4-33 Connections for synchronizing transmission with other sonars or echo sounders

Menu setting

Set polarity of the KP on the INIT/SET menu. Set transmission cycle to “0” on data setting
window. Refer to the operator’s manual for further details.
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4.13 Interlocking Operation with Other Sonars

Functions (range, tilt, fish marks, etc.) and remote control may be mutually interlocked with
those on other sonars (CSH-23/24/73/83/84). For example, if the range is interlocked, changing
the range in one sonar automatically sets the other sonar to the same range. The functions to be
interlocked can be selected on the SYSTEM menu. See the operator’s manual for further de-
tails.

Connections for interlocking functions

Two sonars

Sonar 1

CN-A4
TD H

TD C

RD H

RD C

A

B

E

F

Sonar 2

CN-A4
RD H

RD C

TD H

TD C

E

F

A

B

P

P

Figure 4-34 Connections for interlocking two sonars

Three sonars

Sonar 1
TD

RD
Sonar 2

RD

TD

Sonar 3

TD RD

Figure 4-35 Connections for interlocking three sonars

DIP switch setting

Set ID code with DIP switches #1 thru #3 on the display unit. Any code is acceptable, provided
that it is not the same as that set on the other sonar. For how to access the DIP switches see page
7-3.
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Connections for interlocking remote control

A single remote control box can control three display units. Connect it to the display units as
shown below.

REMOTE CONTROL

Connect same pin numbers. Connect same pin numbers.

CONE Board on 
DISPLAY UNIT 1

CONE Board on 
DISPLAY UNIT 2

CONE Board on 
DISPLAY UNIT 3

CN-A13 CN-A14 CN-A13 CN-A14 CN-A13 CN-A14

Figure 4-36 Connections for remote control of multiple display units
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5. CHANGING POWER SPECIFICATIONS

The display unit is set at the factory for connection to ship’s mains of 100 VAC. To power it by
110 VAC or 220 VAC, use step-down transformer PT-400, change the transformer taps on the
power unit as below and connect the ship’s mains directly.

POWER UNIT

F  Photo No.1747

The unit is set at the factory
for 100 VAC.

0V 90V 100V 110V 0 90V 100V 110V

Ship's
Mains

For 110 VAC Ship's Mains

0V 90V 100V 110V 0 90V 100V 110V

Ship's
Mains

For 220 VAC Ship's Mains

0V 90V 100V 110V 0 90V 100V 110V

Ship's
Mains

For 100 VAC Ship's Mains

Figure 5-1 Changing tap connections on the power unit
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6. INSTALLATION OF FRP RETRACTION TANK

6.1 Before Beginning the Installation
Note the following before installing the FRP tank:

• Use only the tank supplied.
• Follow the instructions in this chapter.
• If the owner of the equipment elects to use a shipyard-prepared FRP tank, FURUNO will

assume no responsibility for any damage caused by water leakage. If the shipyard supplies
the FRP tank, do the following:
• The finished surface of the tank flange must be within 0.5 mm of horizontal.
• Use sealant recommended by shipyard.

Table 6-1 Contents of FRP retraction tank installation kit

emaN epyT .oNedoC ytQ

knaTnoitcarteRPRF 1000-GHS 110-008-066 1

teksaGgnifoorpretaW 1-3000-HHS 130-008-066 1

tnalaeSdnoBeerhT g0021011 101-458-000 1

6.2 Installation of the FRP Retraction Tank

Fasten the hull unit to the retraction (after installing the retraction tank) as follows.

1. Clean the surface of the tank flange. Coat the flange with about 1 mm thickness of sealant
(Three Bond 1101, supplied).

Note: Use only the sealant supplied.

100 mm

2 mm 1 mm

FRP Tank

Sealant

Figure 6-1 Coating the tank flange with sealant (supplied)

2. Lay the waterproofing gasket on the tank flange and coat the gasket with about 1 mm thick-
ness of sealant.
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Waterproofing
gasket

Sealant

Figure 6-2 Laying the waterproofing gasket on the tank flange

3. Orient the bow mark (arrow) on the hull unit flange toward ship’s bow. (If the mark cannot
be perfectly oriented toward ship’s bow adjust heading after installation as shown in the
next chapter.)

Hull unit flange

Ship's
bow

Figure 6-3 Orienting hull unit flange toward ship’s bow

4. For the 1200 mm stroke hull unit, insert insulation gaskets in each of the 11 holes for stud
bolts on the tank flange. (Do this before setting the hull unit to the retraction tank.)

Insulation
gasket

Figure 6-4 Inserting insulation gasket in tank flange

5. Before setting the hull unit on top of the retraction tank, observe the following cautions:

• Clean the hull unit flange to make sure no foreign material has fallen into the retraction
tank.

• Confirm that waterproofing gasket is in place.
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Bolt
hole

Figure 6-5 Tank flange

6. Set the hull unit on top of the retraction tank. Pass flat washer onto hex bolt and insert them
in stud bolt hole from the top of the hull unit flange. At the retraction tank, fasten the bolt
with insulation gasket, flat washer, spring washer and nut, in the order shown in the figure
below.

Hex bolt

Flat washer

Insulation gasket

Hull unit flange

Tank flange
Insulation gasket

Flat washer

Spring washer

Nut

Figure 6-6 Fastening the hull unit to the retraction tank

7. Install stays from the top of the hull unit, using the eye bolts.

Stay

Stay

Post

Figure 6-7 Installing stays on the hull unit
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7. ADJUSTMENT AND CHECK

7.1 Hull Unit Check

1. Press the ON switch to turn on the equipment. Con-
firm that the lamps above the ON and c switches
light.

2. Confirm that the 5V and UP lamps on the raise/
lower control box are lit.

3. Remove the cover of the raise/lower control box
and check the following voltages:

Terminal Terminal No. Voltage

TB-D1 7 – 8 +12 V

TB-D2
1 – 2
2 – 3
1 – 3

100 VAC
100 VAC
200 VAC

4. In the raise/lower control box, turn the TEST/NOR-
MAL switch to TEST. Press the d switch to con-
firm that the transducer lowers. Also, while the
transducer is being lowered, check that the MD LED
lights when the MD L. SW kicks. Note that the MD
L. SW does not stop the transducer when the TEST/
NORMAL switch is in the TEST position.

5. Press and release the d switch. Confirm that the transducer stops at the moment the switch
is released.

6. Press the d switch again. Confirm that the transducer stops at the moment the lower limit
switch kicks.

7. Confirm that the c switch operates in a similar manner.

8. Check that LEDs on the panel of the raise/lower control box light as follows:

1) UP, MD and DN LEDs light when corresponding limit switch kicks.
2) UP and DOWN LEDs light while UP and DOWN switches are pressed and extinguish

when switches are released.

9. Set the TEST/NORMAL switch to NORMAL.

10.At the display unit, press the d (mid position) switch. Confirm that the lamp above the
switch blinks while the transducer is being lowered, a short beep sounds when the mid limit
switch kicks, and the lamp lights when the transducer is fully lowered.

POWER TRANSDUCER

ONOFF

Figure 7-1 Display unit front panel

Figure 7-2 Raise/Lower control box
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11.Press the d switch. Confirm that the lamp above the switch blinks while the transducer is
being lowered, a short beep sounds when the mid limit switch kicks, and the lamp lights
when the transducer is fully lowered.

12.Press the c switch. Confirm that the lamp above the switch blinks while the transducer is
being raised, a short beep sounds when the mid limit switch kicks, and the lamp lights when
the transducer is fully raised.

13.Press the OFF switch. Confirm that the transducer is completely retracted and then the
power is turned off.

14.With the transducer lowered, confirm that the transducer is raised when c or OFF is pressed.

7.2 Heading Adjustment

When the arrow on the flange of the hull unit cannot be directed toward ship’s bow adjust the
heading so an echo which is dead ahead appears dead ahead on the display.

1. Locate a target in the bow direction (buoy, for example) and display it on a near range. If the
target appears at 12 o’clock the heading alignment is correct and no further adjustment is
necessary. If it is not go to step 2.

Buoy

e

If target's on-screen
position is right of ship's
bow, for example, hull unit
heading is skewed to left.

Bow

Figure 7-3 Heading adjustment

2. Turn on the power while pressing and holding down the MENU key. The INIT SET/TEST
menu appears.

INIT SET/TEST MENU                    

Select item with dc[ \ keys and press MENU key.
Press END key to close menu.

HEADING ADJ

SELF TEST

BAUD RATE

ECHO TEST

EXT KP

E/S NET REC

UNIT/LANGUAG

DEFAULTS

OTHERS

Figure 7-4 INIT SET/TEST menu

3. Select HEADING ADJ.
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  DISPLAY UNIT

INIT SET/TEST MENU                    

Select item with dc[ \ keys and press MENU key.
Press END key to close menu.

HEADING ADJ 359°            Setting range: 0° to 359°

Figure 7-5 HEADING ADJ menu

4. Enter heading correction with [ or \, referring to the example in the table below for
guidance.

noitacoLtegraT gnitteSnoitcerroC

03decalpsidtegraT ° tropot 03otteS °.

03decalpsidtegraT ° draobratsot 033otteS °.

7.3 DIP Switch Setting in the Display Unit

Set the DIP switch in display unit, referring to the table
shown below.

1. Unfasten six screws on the main panel.

2. Draw out the main panel and unplug four connectors.

3. Set DIP switch referring to the table below.

Figure 7-6 Dismounting the main panel
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TPIF Board (10P6713)

metI .oNWS gnitteS

kcolretnIrofedoCDI
noitcnuF

1 teS ranos48/38/37/42/32-HSCfonoitarepokcolretnirofedocDI ynA.
.sranosdekcolretnirehtonidesusitisselnuelbatpeccasiedoc

2

3

edoCtinU 4 FFO NO NO FFO NO

5 FFO FFO NO FFO NO

6 FFO FFO FFO NO NO

tinU

85-HSC
)zHk82(

35-HSC
)zHk82(

35-HSC
)zHk55(

42/32-HSC -HSC
48/38/37

-HSC
/LF32/F32

LF42/F42

kcehCMORPEE 7 NO kcehC FFO FFO kcehC NO

enolAdnatS 8 .syawlaNOotteS.esuyrotcafroF

PND Board (10P6714)

metI .oNWS gnitteS

tinuyalpsiD
gnittes 3

FFO tinuyalpsidTRC"12roF
)48/LF42/F42/42-HSC(

NO tinuyalpsidTRC"51roF
)LF42/F42/LF32/F32-HSC(
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7.4 Setting and Adjustment in the Interface Unit

DIP switch setting

Nav data and fish data input from external equipment can be turned on or off with DIP switch
DP-1 in the Interface Unit CS-120A.

Ship's speed and bearing (for track plotting, true motion, target lock, etc.)

Input Device S1 S2 Select navigation which feeds 
nav data for drawing ship's track 
by switch S1 and S2.

Gyrocompass, Speed Log OFF OFF

GPS or DR (Note 1) ON OFF

Current Indicator OFF ON

DR or Current Indicator (Note 2) ON ON

Note 1: GPS has priority. Switched automatically from GPS to DR when 
GPS data is absent for more than 61 seconds or ship's speed measuredwith 
GPS is 0.2 kts or less. If DR is not available when switched from GPS to 
DR, heading readout is fixed at 0 degrees and ship's track is plotted by using 
the last GPS data obtained before switching to DR. If you still require speed, 
heading data from GPS even though ship's speed is less than 0.2 kts, set the 
GPS format to DR. Note however that the heading direction becomes erratic 
if the ship's speed is less than 0.2 kts.

Note 2: Use this setting when both DR and current indicator are available. 
Normally DR data has highest priority, and is switched to current indicator 
data if the DR data is absent for more than 61 seconds. The heading data for 
the bearing scale is always provided from the current indicator. When DR 
data is taken from GPS be sure to set GPS output format to "DR." GPS with 
no "DR" output format cannot be used.

Ship's position

Input Device S3 S4 Use this position for GPS or DR. 
GPS data has priority.Loran C OFF OFF

Depth (echo sounder, color video sounder, etc.)

Input Device S5 Note 1: For using white line pulse when 
depth data is taken from an echo 
sounder which does not have digital 
depth output.

Note 2: When the depth data is taken 
from an echo sounder which has digital 
echo output (FE-822, FCV, ED-202, 
IF-3000, or IF-5000). 

Echo Sounder (Note 1) OFF

GPS or DR (Note 2) ON

S1

1
2

3
4

5
6

7
8

S2

S3

S4

S5

1
2

3
4

ON

Standard
setting

ON

GPS or DR ON OFF

Figure 7-7 DIP switch settings in the interface unit
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Adjustments

If the echo sounder picture color does not have the desired coloration, adjust the appropriate
potentiometers on the I/O board.

R27 (W/L INHIBIT TIME)

R36 (OFFSET)
R55 (W/L GAIN)
R56 (E/S GAIN)

S02 MODE: Selects the signal mode (AC or DC) 
according to the echo sounder

                     connected. Default setting is "AC."

S01 FNZ MARKER: Turns on/off the FNZ marker on the echo sounder 
picture. Default settings is "ON."

I/O 10P0047

AC DC

Figure 7-8 I/O board

Adjustment of signal level (potentiometer R36, R56)

Verify that the output level of E/S Interface VI-1100A satisfies the following ratings.

1) For AC INPUT

5Vp-p
max.

2) For DC INPUT

-6V

0V

Figure 7-9 E/S interface unit output level

If not, adjust the potentiometers in the VI-1100A referring to the installation manual for the
FCV series.

Procedure

Turn the E/S GAIN and E/S OFFSET potentiometers (R56 and R36) so that the color gradation
of the echo sounder picture appears similar to the intensity gradation of the combined echo
sounder echogram.

Case A: The echo sounder picture on the CSH-83/84 is comparatively higher in sensitivity
than that of the paper echogram. In this case, turn the E/S OFFSET potentiometer so
that weak signals painted in blue or light blue are displayed in deep blue.

Case B: The echo sounder picture on the CSH-83/84 is comparatively lower in sensitivity than
that of the paper echogram. In this case, turn the E/S GAIN potentiometer clockwise
until the picture is even in quality.
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Adjustment of white line inhibit time (potentiometer R27)

When no digital depth data is input to the interface unit, the white line signal from the echo
sounder is used for depth information.

The potentiometer R27 cancels the white line pulse for about 10 ms after transmission to avoid
false depth indication caused by unwanted noise in short ranges.

No readjustment of potentiometer R27 is required as long as the CSH-83/84 indicates the cor-
rect depth. If the depth is wrong, turn R27 clockwise about 90 degrees.

Adjustment of white line output level (potentiometer R55)

Improper setting of potentiometer R55 causes the seabed line to be painted in deep blue due to
the white line pulse. Adjust R55 so that the seabed is painted in reddish brown.
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8. WHEN SHIP’S MAINS IS 24 VDC

When the ship’s mains is 24 VDC, use DC/AC inverter unit TR-2435, TR-24100 and current
limiter box CSH-1400. (All units are optional supply.) The system diagram and interconnection
diagram are as follows.
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BLK

100 VAC
OUTPUT
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INPUT
24 VDC

Inverter
TR-2435

100 VAC
OUTPUT

- +

INPUT
24 VDC

CN-A15

Display Unit
CSH-230

CSH-2400
CSH-2400-88

*: Local supply

1 kVA 350 VA

Figure 8-2 Connection with 24 VDC ship’s mains
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