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/\ SAFETY INFORMATION

"WARNING", "CAUTION" and "NOTICE" signs appear throughout this manual. It is the
responsibility of the installer of the equipment to read, understand and follow these no-
tices. If you have any questions regarding these safety instructions, please contact a
FURUNO agent or dealer.

Safety information for both the installer and operator begins on the next page.

This notice indicates a potentially

hazardous situation which, if not
avoided, could result in death or

serious injury.

This notice indicates a potentially

hazardous situation which, if not
avoided, could result in minor or

moderate injury or property damage.

This notice indicates an unsafe

practice which, if not avoided,
N OTl C E could result in property damage or

equipment malfunction.



http://www.reelschematic.com

AWARNING

Only qualified personnel
should work inside the
equipment.

This equipment uses high
voltage electricity which can
shock, burn, or cause death.

Turn off the power at the ship’s mains
switchboard before beginning the
installation. Post a warning sign near
the switchboard to ensure that the
power will not be applied while the
equipment is being installed.

Serious injury or death can result if the
power is not turned off, or is applied while
the equipment is being installed.

il

A\ CAUTION

Ground the equipment.

Ungrounded equipment can
give off or receive electro-
magnetic interference or
cause electrical shock.

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

Connection to the wrong power supply can
cause fire or equipment damage. The
voltage rating appears on the label at the
rear of the equipment.

The zinc block attached near the
transducer must be replaced yearly.

The junction between the transducer and
main shaft may corrode, which can result
in loss of the transducer or water leakage
inside the ship.
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EQUIPMENT LIST

Standard Supply

No. Name Type Dima? )s(iﬁr;sémm) Q'ty '\?:55 Remarks
1 | Display Unit CSH-5110 350%x430x 450 1 20

2 | Control Box CSH-5111 280%50x 90 1 1.5

3 | Preamplifier Unit CSH-5020 210%250x 85 1 7

4 | Transceiver Unit CSH-5130 325x530x 280 1 20

5 Hull Unit CSH-5040* 2343 X1605 1 75 600mm travel

CSH-5041* 2343x1250 70 400mm travel

6 | Installation Materials 1 set

7 | Accessories FP10-01600 1 set
8 | Spare Parts SP10-01200 1 set
* Specify main shaft length.

Optional Supply

No. ‘Name Type Q'ty “?s;)s Remarké
1 |Interface Module CSH-5060 1 incorporated in display unit

2 |interface Unit VI-1100A 1 2 interface module CSH-5060 required
3 | DC/AC Inverter CSH-5050 1 24/32VDC

4 | Retraction Tank OP10-5 1
5 | Motion Sensor MS-100 1

& | Switch Box CSH-5070 1

7 | Waterproofing Cover | OP10-8 1 for Control Box
8 |Handle FP10-00210 1

9 | Vinyl Cover 10-044-3402-1 1 for Control Box

10 | Hood FP02-02610 1 for Display Unit

11 | Vinyl Cover 10-044-0031-1 . 1 for Display Unit

12 | Copper Strap CP10-00900 1 for grounding of Display Unit

Special Tools (Optional Supply)

No. Name Type Outline
1 | Crimping Tool 06-1011-016 T ——a
2 | Pin Extractor 06-1877-04 -
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FURUNO CODE Na|000-069-023 10€G-X-9501

TYPE |FP10-01600

1~ & 5h = CSH-5MARK-2 h35-R*e=o%Yt-
COLOR SCANNING SONAR
ACCESSORIES
= 24 Fr 8% ] B2 /S B KB ¥ &8 B/ #E
M| N A M E OUTLINE DESCRIPTIONS @Ty| REMARKS
J4h3- 8 5 \——335—\ t=2 ' FP02-02620

1|FILTER ASSEMBLY ‘zgsa 1

CODE NQ|[002-007-290

nNoa® - 10-044-3301-1

76 ;
2 |HANGER [i :;[[sz. 1
S S CODE N0 |100-112-031

Non™ - L 10-044-3303-1
3 |HANGER 54 1
5 5 CODE N0 |100-114-671
Fo72°L-t V—'—QO__—'\ 10-044-3401
4| TEMPLATE Y\ \\ws 1
CODE Na|100-112-050
§ = +FAN2yEC L2V U RSN 20 géégozaz
= 8| S5|+TAPPING SCREW émj‘{% 4
% &é —L CODE No| 000-800-414
INNTE E £ M6 SUS304
6 | FLAT WASHER 4
CODE NQo|000-864-129
DvIe- 814 10-044-3302-1
7 |WASHER EEEE%ZP 2
CODE Na|100-112-041
YL22921-TH 23 M5X16 gEKSUS?:OA
8 | THUMB-SCREW N 2
T-TYPE '2&_ : CODE NQ|000-801-885 .
CODE NQ
CODE NQ

% 171>
DWG. NO. C1299-F03-A

FURUNO ELECTRIC CO., LTD
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FURUNO CODE Na|006-976-570 10B0-X-9401-2
TYPE [CP10-02001
I =5 5 ¥ == CSH-5 B3-AtrzoVY3t-
CSH-5MARK-2 COLOR SCANNING SONAR
INSTALLATION MATERIALS
% B % r Bg Bz S BB ¥ a8 B& /@ =%
No. N A M E OUTLINE DESCRIPTIONS QTY REMARKS
P?-R 8 ] WEA-1004-0
C ) EREEHB
1!COPPER STRAP g 50 1
——— FOR_DISPLAY
l=1.2 | coDE NQ|500-310-040 UNIT
%23 63 00-8016-038-
< N 23 1000-751HV EREEH
2 CONNECTOR © 1
o 51 FOR DISPLAY
o CODE N0 | 000-118-308 UNIT
Jk232332%F 13 2258017—0313—00— R EE
‘——‘\ 8 R
3/ CONNECTOR 38
== FOR DISPLAY
CONTACT PIN copE N0 | 000~519-542 UNIT
AN IR ‘ CVv-150 » ‘
{d 150 . A E X E A
4 PLASTIC BAND X \ 30
S 3 FOR PRE-AMPL
‘ | CODE NQ 000-570-325 IFIER UNIT
P2 'WEA-1004-0
: oD Al E %X 8 B
S COPPER STRAP Iso 1
—— 1 FOR _PRE-AMPL
L=1.2 ; CODE NO.;SOO-310—040! IFIER UNIT
39 : I ’
x93 e D 100-8016-038-00076
F1HV EEEEERB
6 CONNECTOR 3 : 1
: FOR TRANSCEI
i - CODE NO. OOO~118—309E VER UNIT
P-2 8 1R {WEA-1004-0 ‘ .
: EEZTEEER
7 . COPPER STRAP 1
: : FOR TRANSCEI
; CODE .\'0.5500—310—040 VER UNIT
IDAN 9 IR , CV-150 ‘ B
| . 150 \ XEEEXEH
8 PLASTIC BAND hY \ 20
& = FOR TRANSCEI
CODE No| 000-570-325 VER UNIT
@CODE NO.
!
| | COLE Na
= (171>
DWG. NO. C1273-M0O6-A
FURUNDO ELECTRIC CO., LTD
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FURUNO CODE NQ 10B0-X-9402-2
TYPE
T =¥ &+ kb F=| CSH-5 NS-2%r=u2%Vt-
NSTALLATION MaTERLaLs|  COH-OMARK-2  COLOR SCANNING SONAR
8 % 7 B = By S B K KB R/ W=
No N A M E _OUTLINE DESCRIPTIONS oTvy| REMARKS
EEY-LE B $10-7-5
SIGNAL CABLE @
ASSEMBLY 3™ | copE Na| 006-976-610 Lﬁ XEXEHM
: ES-VLE S o $10-7-10 CE
1 SIGNAL CABLE = | 1 ‘
| ol FOR TRANSCEI
iASSEMBLY | CODE NQ 006-976-460 VER UNIT
EES-LE & 13 1§10-7-15 CSELECTONE .S
'SIGNAL CABLE @ | @ )
| ASSEMBLY L=15% }cope Na|006-976-470 !
RX168 157" # & 11051562 *xSMx :
i ! (
'168C CABLE ; |
!ASSEMBLY L=5m ?cops N 006-976-620 -11% X EZEH
RX168 & 5-7 b # 5 31051583 x10Mx £ s
2 168C CABLE j 1
; o _ FOR TRANSCEI
ASSEMBLY L=10m  copE N0 | 006-976-440 VER UNIT
[RX168 & 7-2 b # & 11051584 *15Mx | (SELECTONE.)
'168C CABLE < | ]
ASSEMBLY L=15n  coDE Na| 006-976-450
EEs-LE R is%gﬁé—w (38P)
! (B 3 b 3
SIGNAL CABLE @ 5
| ASSEMBLY *15m | copE Na| 006-976-580 %% B A
EB-IVLE R ;5%8;'6-30 (38P) CE
bk X
3 SIGNAL CABLE 1
Le30m —— FOR DISPLAY
"ASSEMBLY : CODE Na{006-976-590 UNIT
EE-LE B $10-6-50 (38P)
S onaL chsLe @ ¥50Mx (SELECTONE.)
ASSEMBLY L=50m [ obE Na| 006-976-600
CODE NQ
= (1/1)
DWG. NO. €1273-M07-A
FURUNO ELECTRIC CO., LTD
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[CODE NO. | 006-976-560 10B0-X-9301 -2
TYPE SP10-01200 X NO. P
SHIP NO. SPARE PARTS LIST FOR U S E VESSEL
DWG. NO. QUANTITY REMARKS/CODE NO.
ITEM | NAME OF OR WORKING
N OUTLINE
PART TYPE NO. PER | PER | SPARE
SET | VES
WLy 30 Ha 80-0074
1 | NK SOCKET = 24| §
CUNTACT ASSY. L=155 T
006-979-300
XHIV4H HE 5 80-0075
2 | contact &> — 700 20
ASSY . =
; 006-979-310
ta-2’
30 FGBO 7A AC125V
3 |Fuse T —H )f¢6 2 L
._
000-549-013
k-3
) FGMB 2A 250V
‘e =it 1 B
000-122-000
W3 (ML) 22 MLP-02
5 | connECTOR(ML) %@: 12 2
000-505-750
2499 (XH) XHP-10
27 R
6 | CONNECTOR(XH) % 12 2
000-110-947
14945 (XH) XHP-12
7 | coNNECTOR(XH) @ 14 2
6
000-116-944
1494 (XH) XHP-13
8 | CONNECTOR(XH) @% 12 2
(]
000-102-045
P95 (XN) XHP-14
1
9 | coNNECTOR(XH) @% 2 2
000-112-430
%93 (XH) XHP-15
10 | CONNECTOR(XH) @ 12 2
(]
000-110-946
MFR'S NAME FURUNO ELECTRIC CO.,LTD. DG NO. | cq573-P01- C 12

(BEO~TEZ, $HETYT,

DIMENSIONS IN DRAWING FOR REFERENCE ONLY.)
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FFWURUNO CODE No. | 006-976-560 T0B0-X-9301 -2
TYPE $P10-01200 BOX N0, P
SHIP NO. SPARE PARTS LIST FOR us E SR
DG 0. QUANTITY RENARKS/CODE NO.
| TEM NAME OF OR WORKING
NO. OUTLINE
PART TYPENO. | peR | PER | SPARE
SET VES
T8 (XH) XHP-7
11| CONNECTOR (xH) @ 12 2
N
000-105-683
{
MFR'S NAME FURUNO ELECTRIC CO.,LTD. DNG NO. (c9273-P03- A z

(BEOTEZE. $XUATT,

DIMENSIONS IN DRAWING FOR REFERENCE ONLY.)
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— FURUNO
CHAPTER 1. MOUNTING

1.1 Hull Unit

1.1.1 Installation Position of Hull Unit

Discussion and agreement are required with the dockyard and the ship owner in
deciding the installation position of the hull unit. When deciding the installation
position, the following points should be taken into account.

1) Select an area where propeller noise, cruising noise, bubbles and interference from -
turbulence are at a minimum. 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 ad-
vantageous for minimizing oil consumption in comparison with off-the-keel. In case
the hull unit can not be installed on the keel, the center of the retraction tank should
be within 1m of the keel so as to prevent a rolling effect.

12, = 1/3. ~ Withinim

2) Select a place where interference from other equipment is minimal. The hull unit
should be at least 2.5m away from the transducers of other equipment.

3) Anobstacle in the fore direction not only causes shadow zone but also aerated water,
resulting in poor sonar performance.

4) The following space is required around the hull unit for wiring and maintenance. If
the ambient temperature of the unit is below 0°C, the sonar compartment must be

provided with a heater so as to keep the temperature above 0°C.
P ELYL LIS/

800
@ NNNSN CSSNSININN

o=
T
o

400
NS NN

800

NN NS ANNNNNNNN N NNNN NN

77777777 7 777777777777

~
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1.1.2 Installation of Retraction Tank

The retraction tank is 1000mm in length when supplied. Cut the end of the tank
referring to the table below so that the transducer is fully protruded beyond the keel
when it is lowered. Refer to pages D-1 thru D-8 for detailed tank installation method.

ing the End of Retraction Tank

Tank {nstallation Method

L

l | I [t
750mm 750mm
- (600 XDCR TRAVEL) (600 XDCR TRAVEL)
ang 550mm 550mm
Cutting (400 XDCR TRAVEL) (400 XDCR TRAVEL)
B ou |
Cut |

Cut along the hull bottom.

Welding Bead

NOTE: When the retraction tank is made local-
ly, finish it so that the welding bead may
not protrude on the inner surface of the
tank. The tank guide will hit the bead,
causing motor burn-out. Notice that
the gap is Imm between the tank and
tank guide. Also when installing the
tank, position the welding bead to the
port or starboard side.
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1.1.3 Assembling and Installation of Hull Unit

You will receive the hull unit disassembled to parts shown on page 1-7 and 1-8.

reassemble them follow the procedure shown below.

Necessary Tools

Spanner
1 {For M10 (Hex. Size 17mm)
For M20 (Hex. Size 30mm)

2 |Pipe Wrench ¢ 55mm Used for fastening cable gland

Double-ended spanner is recommended.

Socket-set Screw Wrench
For M6 (Hex. Size 3mm) Used for main body flange fixing

Procedure

To

Install raise/lower drive assembly onto main body flange using trunnion shaft.

Apply a slight amount of grease to the top of main shaft, pass the main shaft
through the main body flange and fix it temporarily with the shaft retainer. (The
shaft retainer should be secure enough to prevent shaft rotation.)

Apply grease
to thread.

MI0x35
e

Raise/Lower Drive Assembly

Wipe-off grease before
tightening shaft retainer

protruded by 15m fro
top of shaft retainer.

Main shaft should be j
m

1-3
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Remove sheath of transducer cable at the length of "main shaft length +
70mm", and wrap the sheath end with vinyl tape.

40

(

o]
0

3 rMain'Sha.ft' Length + 70mm

Note: Care should be taken not to damage inner wires when cutting the cable
sheath. Notice that only paper tape exists between the cable sheath and inner
wires.

Install the main shaft to the transducer.

When it is difficult to pass the transducer
cables through the flat washers of the
cable gland, unbind the transducer cables
and pdss them one by one.

Apply grease
for 50mm from
.shaft end.

Rotate transducer to
screw-in main shaft.

Socket-set Sc -
M6 xe1 :chs,rew Hold this portion
with pipe wrench.

Note: The shaft should be screwed-in by 50mm onto the transducer flange.

Inscribe bow mark on the top part of main shaft and install fastening band and
cable gland.

Inscribe a line,
referring to bow
mark on transducer.

Bow Mark Bow Mark

Fastening Band
Cable Gland

\\\\\\\\\\\{<\\\}§J Flat Washer

Tighten cable gland
securely for a gap
of 3mm.
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Install grease cotton to the main body flange and tighten the grease cotton
retainer.

Wind grease Space joints of 1207

7
cotton on to cotton at 120°
magn s;\gft and push })heé'n \
and cutitas into main body | ”
y »
m@

shown below. = » flange.

[ Tighten grease cotton retainer
\\for a gap of 7 to 9mm.

Install the tank guide. The distance between the top of the transducer flange
and the bottom of the tank guide body should be 340mm for 600mm travel type
and 140mm for 400mm travel type.

Bow Mark

Tank Guide Align with bow mark
ﬂ ‘ Kon transducer flange.

M10x55

[

340mm (for 600mm Travel Type)
140mm (for 400mm Travel Type)

/A CAUTION

The zinc block must be replaced yearly.

The junction between the transducer and
main shaft may corrode, which can result
in loss of the transducer or water leakage
inside the ship.

8
Zinc Block ~

Orient round end to
tank guide side.

Install zinc block as
near as possible to
the tank guide.
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Install the hull unit onto the retraction tank. It should be oriented so that the

ship’s fore-aft line crosses the front panel of raise/lower drive assembly at an
angle of approximately 45°.

Shock and vibration applied to raise/lower drive
assembly due to ship’s rolling and pitching are

reduced when the unit is oriented as shown
above.

Anti-vibration Stay

1171777777

Y llizrzizzzz |

1-6
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11

Set the main shaft so that the bow mark faces ship’s bow.

o <@)sen shaft retainer
and rotates main shaft

Lso that the bow mark

faces ship’s bow.

Bow Mark

1-7
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Sk * k ok sk % % % ¥ ok % %k % %k % % % * %
25 % b+ o B [#] e /R e Ba&/ E=
No. N A M E OUTLINE DESCRIPTIONS QTY| REMARKS
: T | )] 1)
1 | RAISE/LOWER DRIVE 1
SSEMBLY
A CODE No. |
) 3% 2 #® 25 @ _
— 1
TRANSDUCER ASSEMBLY o5 o, ]
: @I4S
725 v P E A& —— 10-044-2201
3 Tty | 1
0DY FLANGE —Q
MAIN B e 227 | GODE No. | 100-112-540
7 Yy A a2y b v 9.5 =0, TM#
4 1
GREASE COTTON
CODE No. |
SR——
JYRaw kL EE—LS——, 10-044-2204 i;é%E}\“'“‘ﬁ
5 (ED ) 1 .
GREASE COTTON RETAINER | '® L ES—=—=22 Temporarily fitted
. — - CODE No. | 100-112-571 to main body flangg
A 5 = % v 235 . | 10-044-2205 G
6 . i:&iiﬁ g 1 RE
@l2 4 g .
TRUNNION SHAFT o0t o [ T00-112581 Ditto
95 YU Ny kY #3350 SHJ-0009-1 Bk
7 I L 1
GASKET @ Ditto
e CODE No. | 661-000-091
& ) <4 v A 3% 25 SUS304 B
8 2
SPLIT PIN i = Ditto
CODE No. | 000-801-702
I N EE % |__1°’5 M12 SUS304 Rt
° = 2
LAT WS D, Ditto
FLAT HASHER ~— CODE No. | 000-864-132
rE TFT.¥ & 7 b F 1300 | 10-044-2301 600 A bu—2H
10
MAIN SHAFT 4551 4 ) For 600mm travel
~ | CODE No. | 100-112-591 1
E T ¥y » 7 ¢ F 945 | 10-044-2305 400 A ho—2H
11 _ :
MAIN SHAFT #5651 Q1 ) For 400mm travel
~ | CODE No. | 100-112-630
TavtyY—21y v g' 2 x SU304
12 Y < 1
FASTENING BAND «/r
“=E—" [ CODE No. | 000-801-924
53 :
B 4 7 5 v K 10-044-2302-1 EF 7 bR5KE
13 1 | For waterproofing

CABLE GLAND

main shaft

CODE No. [ 100-112-601

1-8
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&5 2 a1 BE L O ¢ ug, MmE&E /W=
No. N A ME OUTLINE DESCRIPTIONS ITY| REMARKS -
y - 7 N B & ﬁ 10-044-2303 ALt
14 4
WASHER P.Lt
FLAT A > CODE No. | 100-112-611 °
149
S—TNHRL v b l‘ 10-044-2304 .t
15 — !
GASKET | , Ditto
CODE iio. | 100-112-621
v o HAFBE
16 1
TANK GUIDE
CODE No. | 006-979-160
£ H N Y K oA 10-044-2411
17 | 1
HAND CRANK
CODE No. | 006-979-150
ASRE - R S M20x 80 SUS304
18 8
HEX. BOLT
CODE No. | 000-801-833
TN R E® M20 SUS304
19 16
- | FLAT WASHER
CODE No. | 000-864-136
K2 B & M20 SUS304
20 8
SPRING WASHER
CODE No. | 000-86:-270
A A+ v b M20 SUS304
21 8
HEX. NUT
CODE No. | 000-863-116
X H & # I & 10-044-2431
22 1
CONNECTOR PULLER
CODE No. | 100-122-480
B O#® N v K HP-18N
23 5
CABLE FIXING BAND
CODE No. | 060-113-838
B o® N v F HP-5N
24 z
CABLE-FIXING BAND
CODE No. | 000-570-003
A A Loy F ¥HD 3mm
25 HEX. SIZE 3mm 1
SOCKET SCREW WRENCH
CODE No. | 000-830-131
" ® 7 = v 24455 AXIS DIASS
26 1
ZING BLOCK CODE No. | 000-802-966
A A L v oF '| ALG500
27 . 1
SOCKET SCREW WRENCII
- CODE No. | 000-802-418

1-9
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1.1.4 How to use Hand Crank

1. Turn off the POWER switch on the hull unit.

2. Remove the gear cover.

®Maxs Gear Cover
X
Screw / \L
i
A
C —4— Pre-amplifier Unit
POWER Switch
e

Screw Shaft Gear

Motor Gear

3. Mount the hand crank onto the screw shaft gear or motor gear.

a) Mounting hand crank
on screw shaft gear
(requires greater force but
smaller number-of-turns.)

Hand Crank

Fix with screw
(Use cover fixing screw.)
Screw Shaft Gear

120 turns to move main shaft
by 600mm.

1-10

b) Mounting hand crank
on motor gear
(requires smaller force but
greater number-of-turns.)

Motor Gear

‘ o~ ’
~

Fix with screw
(Use cover fixing screw.)

210 turns to move main shaft
by 600mm.
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1.2 Pre-amplifier Unit

The pre-amplifier unit is installed on the hull unit with the following procedure.
1. Detach the mounting angles (2pcs.) from the pre-amplifier unit.

2. Fix the mounting angles onto the hull unit with M6 x 12 hex. bolts.

3. Utilizing M6 x 12 bolts, fix the pre-amplifier unit to the mounting angles.

i Mounting Angle (2pcs,) :

MEX12

e —afd

\L/*' =

__— Pre-amplifier Unit

Pre-amplifier Unit Mounting

1.3 Transceiver Unit

Since the transceiver unit generates heat, install it on a dry, well ventilated location.

(PRI
29977 stpsety 2 g
7 2 1

z 4

4 b1 a 4

7

3 7

¢ 4

-

7/

m r-1 ;

A 7 Z
; I Qe I [T 2
7 2

Z 2 2

5 7 L

Ty h U L 4

e o) /

: 4 ey

O T v v i 2 4

H 7

i 7

P2 I *

EARTH TERMINAL

s

1-11
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1.4 Display Unit

To install the display unit, the following conditions should be considered.

1) Place where operating personnel are able to

control the unit easily while observing the fish-

ing ground or area surrounding the vessel. o
2) Place at least 1m away from magnetic com-

ponents (radar magnetron, loudspeaker, high

power transformer, etc.) and magnetic compass.

3) Place where the unit is not exposed to direct
sunlight, water splashes or hot air.

4) Place where maintenance and ventilation clearance shown in the outline drawings is
ensured.

S) Place where the CRT face is within +45° from the vertical.

1.5 Control Box

The control box can be installed not only on the table-top but also on the bulkhead if
the mounting direction of the hanger is changed as shown below. Use the supplied
template to determine the fixing position of the hanger.

Table-top Mounting

<ﬁ ' { _Max. 30°

T ITS SIS LSS S s

1-12
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Bul ntin
: 7
— %
7
7
~ . Z
3 YA LI
'\.E;.. 7
| 7
) ,
s 7
) Max. 30 //

Note: When a sufficient mounting space can not be secured, exchange the right and left
hangers. Necessary space can be reduced by 3cm.

1.6 Unit Grounding

Since all units are very sensitive to noise, they should be grounded with specified copper
strap or grounding wire (all units should be grounded to ship’s hull).

Rad] .
[ ©eo | [ 2o |
o
I _J_F;_
: H7 ! Eﬁl ,
‘-—J Q-—QJ 1 i
TTII I 777 //4////////7/7/{/////.
Z-2F /
P-2I4F
H TERM
EARTH TERMINAL EARTH TERMINAL
Display Unit . Transceiver Unit

(890588 oD
g -

i
7 -2 MF /
EARTH TERMINAL

Pre-am-plifier Unit

1-13
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CHAPTER 2 WIRING

2.1 General Descriptions for Cabling

1) DISPLAY Cable between display and transceiver units (19 pair cable)

The cable supplied is 15m, 30m or S0m long as specified when ordering. A connector
has been fitted for the transceiver unit side. The display unit side of the cable should
be fabricated at installation, after cutting it to an appropriate length.

2) TX Cable between transceiver and pre-amplifier units

Sm, 10m or 15m long cable is available. Both ends of the cable are fabricated at the
factory. However, the connector housing is not factory-fitted at one end (pre-
amplifier unit side), considering the easiness of running the cable through conduit
pipe. It should be fitted at installation referring to the interconnection diagram.
Note that the cover plate should not be fitted to the connector of the pre-amplifier
unit side.

3) RX Cable between transceiver and pre-amplifier units

5m, 10m or 15m long cable is available. The RX cable has factory-fitted connectors
at both ends and does not require any field fabrication.

4) HULL Cable between hull and pre-amplifier units

The HULL cable is factory-connected to the hull unit, the other end being fitted with
connectors at the factory.

/\ cAUTION

Ground the equipment.

Ungrounded equipment can
give off or receive electro-
magnetic interference or cause
electrical shock.

2-1
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2.2 Hull Unit/Pre-amplifier Unit

2.2.1 Transducer Cable Wiring

Excessive stretching force should not be applied to the transducer cables (12pcs.) during
raise/lower operation. Follow the procedure below to run the cables.

[1]

Fix the 12 transducer cables with the cable clamp [A]

Raise/Lower
Drive Assy i Cable Clamp ([A])

Cable Clamp

e

Run the cables to the cable clamp and position them as shown below.
Temporarily tighten the cable clamp

7
7 D@
Z Bla N
7 BYa Ex.) The cable which is fixed at @
Cable Clamp|[B] / Bla 0£ tlﬁe c}amp should pass@
pr pg|  cftecamp B
JONJIUENY
AN NN

Adjust the cable length between the cable clamps [A] and as follows.

600mm Travel Type 400mm Travel Type
Length of cable between [A] @ and [B] @ 660mm 580mm
Length of cable between [A] @ and [B] @ 690mm 610mm

Adjustslack of the other ten cables so that it becomes the same as the ones adjusted
at step [3]. Tighten the cable clamp (B].

2-3
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2.2.2 Fabricating TX cable (from transceiver unit)

Each wire of the TX cable has factory-fitted contact pin. Insert it into the connector
housing.

Twisted Pair Wire
Binding Tape
Braided Shield

Dot Mark Sheath

No. :1to4 (5 colors)
Color : Black or Red

Anti-corrossive
Sheath

nn in No -Wir lor

ABCD Note: 1. Wire discrimination
L Mw N" BRN

' Y 3 — Number of dot mark (1 to 4)

x v Dot mark color {B: Black, R: Red)
A BC ____ Sheath color
Rz RA E WH RB c

os @ F H 2. BRN and GRN show the follow-
j ,': t W : : Z’}%‘\"O I?r.s.. Light brown

::: : GRN ... Light green

3. Cover plate is not fitted to the
connector.

24
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2.2.3 Pre-amplifier Unit Wiring

For wiring in the pre-amplifier unit, refer to the instruction sheet provided at the back
of its front panel.

10PG610 ‘_—T
] P ] onnector for transducer cable
@ Dﬂpa] 75ﬂEF() (P1 ~ P3 x 12)
A . B U
U“”J P3[|D (®—Cable No. of transducer cable
o o o
I ng
@|0 Psum 11%“[} \[)
A8 e
:
10P6610 —F
U Pe|
|

UI]P3 P P P3HD @
IR @_E_[_—f—————nx cable number

® D[IP:']“PI P1 P3”D @

‘Pre-amplifier Unit U A g U
. C——/ —/
Front View [pz Pa”

@ DHPB P1 P1 PSUD ®

Connector for U A 8 U /Connectorfor HULL cable

TX cable \ — ——
O~(@:TD Cable
/-7~ [D~[D:RX Cable
DODIOD i~ o
00008 DB

N 10—

Transducer cable clamp position

Wiring Instruction Sheet
at Back of Front Panel

Procedure

Plug in the 38P connector of the TX cable (19 pair cable).
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2| Connectthe transducer cablesin the following order and bind the wires with plastic
band. Do not connect the slip-on lugs of cables 2 to 3 at this stage.

Cable connecting order  (2) = (6) -~ 10~ D> - (3
e ®-®-2-0-0-0

un cables through

*:;
£
&

T = this space. Note: Cable and connection
® Uﬂ’ o1 ”" "']0 ® b k d
P numbers are marked on
S 2N Slip-on the side of each connecor
3 |lps [\ A P' “ B
ejof o e Q{}'i% astic Bage Lug as shown below.
@ U{]” o m " '!I]U D
b (P - 71
®) Uu" Py ”" '{IU [¢)]
- L
: f Connector No.
g DB” A3 e 4}3 ©

UM)\ ©~©: 1D Cable Cable No.
& ([~ {D: /X Cable

[3] Pass the transducer and TX cables through the cable calmp. Note that the
transducer cables should arranged as shown below and clamped at the point of

marking.
OOOOOD |~ G
amp
ooo000 O (®) ctamp Bl
- Marking

Transducer cable clamp position
(Numeral shows cable number.)
Transducer Cable

Elj Pass the HULL and RX cables through the cable clamp, and assemble/tighten
the cable clamp.

[5] Run the RX cable as shown below and plug-in the connectors.

Note: Cable and connector
numbers are marked on
the side of each connector
as shown below.

==

|

| 2~ A

*Fix the wires to | |

the board with L

plastic band. Connector No.
Cable No.

@ Plug in the slip-on lugs of transducer
cables 2) to (3).
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2.2.4 Fixing Transducer and HULL Cables

Fix the transducer and HULL cables to the hull unit body with cable bands.

For 400mm transducer travel type
hull unit

Pre-amplifier Unit

HP-18N

Fix cables to
hull unit body.

Hull Cable

HULL Cable

For 400mm transducer travel type hull unit,
make sure that the cable does not touch the
flange.
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2.3 Transceiver Unit

All cables, except for power cable, connected to the transceiver unit have factory-fitted
connectors and lugs.

Bdon

IEE

i
crepgon ‘1 i

N
4

1 12
__-—="_|"‘=§':;C=S 1D

-
428

§

oumpr _ ope
TAMP 10P6614

cum oy
TAMP 10PE614
O&II CN&QI

BuB B4iA B BLIA

e
TAMP 10P£6 14

i

al Bl & 8

3 5 5 S
il 1
=[5
| PWR3 1

PWR2 [pwa sw

e C

Coqncctor/l‘ erminal Board Location
in Transceiver Unit

2.3.1 Connecting TX Cable
The connector numbers are marked on respective 2P plugs (12pcs.) of the TX cable.

Connect them to the transceiver unit, referring to the sticker on the board pressing
plate. The grounding wire should be connected to the chassis as shown below.

Board Pressing ——
Plate

T EN-B20¢
Connector No. ¢N-B507

CN-B508

)l

="/
Earth Wire

TX Cable Transceiver Unit

2-8
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2.3.2 Connecting RX Cable

The connector numbers are marked on respective plugs. Connect them, referring to the
instruction at the back of the front panel of the transceiver unit.

NOTE: CN-B41C/41D are provided on the both PAMP boards and you may use either

side.
7
{ \\ [
DISPLAY Cable | /RX Cable :
p O

T T

Grounding Wire Connections of DISPLAY and RX (_;a'blres_f

+2.3.3 Connecting Power Cable

40 15 TB-B1
7 / = OO #1
/ /i = X9 > #2

/ /

Vinyl Sheath  Armor

Note: Change connection of white wire at the TB-BI according to be ship’s mains.

TB-B1
112 |1 3141 565167
N
zl N
O —= 9 «, =,
- ] N, N, N
\ \ \ \ )
white

Ship’s Mains

2-9
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2.4 Display Unit
2.4.1 Cable Fabrication

The display unit side of the DISPLAY cable (interconnection cable between display
and transceiver units) is not fabricated at the factory. Install the 38P connector locally.

Cable Construction

Twisted Pair Wire

Binding Tape
Braided Shield
Vinyl Sheath
Armor
Bg.t Ma:r l§ to 4 (Sshggltgrs) Anti-corrossive

Color : Black or Red Sheath

Cable Fabrication

Remove the anticorrosive sheath, armor and vinyl sheath as shown below.

i
L
. tem 45— ]
Shics _(_3_0_'9\ , Vinyl Tape
Vinyl Sheath 4 Anticorrosive Sheath |
Armor Fold back shield onto
the armor

Connecting Contact Pins

A special crimping tool is necessary for connection of wires to the contact pins of 38P
connector. In addition, a pin extractor should be used to remove the contact pin from
the connector housing. The following describes how to crimp and extract the contact
pin. '

Crimping Tool Pin Extractor
06-1001-016 06-1877-04

—T=—

2-10
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1. Wire Crimping Procedure

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

2) Hold the crimping tool horizontally and insert
the contact pin, with its slit faced downward,
into the crimp hole of the crimping tool.

3) From the same side, place the wire onto the
contact pin and squeeze the handle until the
ratchet is released. Pull the wire to make sure
that it is securely crimped.

2. Procedure to Extract Contact Pin

When a contact pin has been inserted into an
incorrect hole on the connector housing, remove
it by using the pin extractor.

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

2) Firmly push in the head of the pin extractor.
The retaining spring will come free and contact
pin can be removed.

Inserting Contact Pin Into Connector Housing

The wires fitted with contact pins should be inserted into the connector housing

referring to the drawing below or interconnection diagram on page S-1.

2-11

Note: 1. Wire discrimination

Number of dot mark (1 to 4)

Dot mark color (B: Black, R: Red)

Sheath color

2. BRN and GRN show the follow-
ing colors.
BRN ... Light brown
GRN ... Light green

3. Cover plate is not fitted to the
connector.
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Assembling Connector Housing

1. Fix the cover @, paying attention to the cable
outgoing direction.

2. Dress the wires and fix covers @ and Q.

3. Use a fragment of cable sheath to secure the wires
at the connector clamp.

Cable Outgoing
4, Cut the unused wires to proper lengths and wrap Direction
their ends with vinyl tape.

Cover® .
? Guide Pin A—d] aeld Guide Pin B
~S. | |

Fragment of Anti-
corrosive Sheath

.0

A aaea|

+

/J * £5é
Position No. °r Lan o |°
Insulate unused Guide PinA  Guide PinB
wires with vinyl (Big) (Small)
tape. . : )
Clamping Cable

Secure the cable with cable clamp at the shield and armor portion.

Cable Clamp
Shield + Armor

f Anticorrosive Sheath
Plugging-in Connector

Plug-in the connector to CN-A1 in the display unit.

2.5 Control Box

Connect the interconnection cable of the control box to J6 on MAIN board in the display
unit.

2-12
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2.6 Synchronizing Transmission with Other Equipment
2.6.1 Synchronizing with another CSH-5/CSH-5 MARK-2

When two CSH-5 MARK-2’s are installed, make connections as shown below, and the
transmission of the 2nd sonar is synchronized with that of the first sonar.

1) Wiring

Ist Sonar’

DISPLAY UNIT

MAIN Board  J9

2nd Sonar

DISPLAY UNIT
[ e e e
i J9 MAIN Board
> 1)

2) DIP Switch Setting

Set DIP switch S1 on the MAIN board as follows.

MAIN Board

DIP SW 1st Sonar 2nd Sonar
S1-#2 OFF
S1-#1 ON
S1

3) Menu Setting

Set the external KP item of MENE-2 to “ON” for the 2nd Sonar.

Refer to the operator’s manual for the menu setting procedure.

2-13
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2.6.2 Synchronizing with echo sounder or other sonar

To synchronize the transmission of the CSH-5 MARK-2 with an echo sounder or other
type of sonar, make connections as shown below.

1) Wiring
DISPLAY UNIT
e |
MAIN Board J9
EXT )3 ) ( E/S ) The CSH-5 MARK-2 accepts KP with
GND ) 4 )——\Sonar/  an amplitude of 5V to 15V.
|
I, i
2) DIP Switch Setting

Set DIP switch S1-#2 on the MAIN board to “OFF” when the positive KP is fed and
“ON” when negative.

3) Menu Setting

Set the external KP item of MENU-2 to “ON”.

Note:  To output the KP of the CSH-5 MARK-2 to other sonar or echo sounder, make
connections as shown below.

DISPLAY UNIT
e L LA B |
MAIN Board J9 |
INT >7>———-(E/s )
————— —\Sonar,

GND ) 8 )
|

2.7 Unpluging XH Connector

When unpluging the XH connector in the pre-amplifier and transceiver units, use the
supplied tool as shown at right. ‘
Supplied Tool

XH Connector

=

2-14
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CAHPTER 3.

AFTER-INSTALLATION CHECK AND ADJUSTMENT

3.1 General Check

3.1.1. Check on Slipway or in Drydock

Before the ship is launched, check the following points.

. Refer to
No. Check ltem Ratings page Result
Retraction Tank Level On-keel Installation
Li~Flush with keel ];_
1 Off-keel Installation :
&
within 1Tm Y—=
Clearance between
transducer and bottom
of retraction tank when D-9
2 | transducer is completely D-10
retracted by hand crank.
Approx. icm
Transducer Travel
. (lowered by hand crank) : -
CAUTION:When checking, i
3 a clearance of ™
approximately
im is required
under the bottom
of the transducer_ Minimum Value is 300mm
Transducer Heading
Bow
Mark
4 | 1-6
Bow mark inscribed
on main shaft should
face ship’s bow.

3-1
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3.1.2 Overall Check

MAWARNING

Only qualified personnel
should work inside the
equipment.

This equipment uses high
voltage electricity which can
shock, burn, or cause death.

No.

Check Item

Ratings

Refer to
page

Result

wiring Check

1) All cables are correctly
connected.

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

3) All screws are securely
tightened.

4) Cables are firmly bound.

5) Cable shields are
properly grounded.

Rejecting Source of
Noise and Interference

1) Noise generating
machines are not
placed nearby, e.qg.,
motor, radiotelephone,
transmitter unit, TV set,
etc.

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

1-11

Grounding

Each unit is grounded
with a copper strap.

Ship’s Mains Voltage

Ship’s mains voltage is
stable at 100/115/200/220
[240VAC.

3-3

Watertightness

Water should not leak
from the main body flange
or along the main shaft.

' Heading Alignment

A target is displayed in the
-correct bearing.

3-8
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3.2 Line Voltage and LED Status Check

3.2.1 Transceiver Unit

0
2
240V

»

w

> «w 100V
WHITE

*
DPYCY-3.5

Ship’s Mains

Confirm that the ship’s mains voltage is stable and within £15% of the rated

VAU = mmmmmmmmmmm e e e —- D

2) Line voltage check

[] Checkvoltages at test points and LEDs on PSW
- (10P6612) board VAC
Line LED TP Measured Value
L o TP-6 (Allowance)
[y ¢—— CR-
e A S +5V | CR5 | TP-6 V (+£5%)
> «——— CR-4 -12V | CR4 | TP-5 V (£10%)
O TP-4
> ¢—— CR-3 +12V | CR3 | TP4 V (£10%)
o0 TP-3
< R -8/ | CR2 | TP-3 V (+£5%)
TP-2 .
S Y M +8V | CR1 | TP-2 V (£5%)
O TP-1(Check Point) GND TP-1
[

When the voltage is out of allowance, adjust as follows.

Slide out RWR 2 ————————Pot. for +5V and =12V
and RWR 3.
(Take care of D
wires connected.) +5.x12V PWR
[ _PWR3 ] _
Pot. for +8V
A Pot. for -8V
(-] (=]
+8v PWARL PWR 2 _8V PWR

Connect the multimeter to the test points on the PSW board (10P6612) and adjust the
potentiometer for a rated voltage.

[OF]
1
w
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3) LED Status Check

Check the LED status on the PC boards D

—— TRCPU 10P6615

BMF 10P6613
l""'PSW 10P6612

TAMP 10P6614 X 3 l l
|

QO:; Light @ ;Flicker @ ; Off

PCB LEL) Remarks
No. | Signal | Status
TRCPU CR3 | KPR ® | Flickers all the time.
10P6615
O CR6 | RXD d Lights with serial data input from display unit.
| CR7 | TXD @ | Lights with serial data output to display unit.
-0 cR3 :
CR9 KP @ Flickers during transmission
g CRG (TX SW:ON, XDCR:Lowered).
CR7
: CR12 Change status with tilt angle.
HO CRS
CR13
; -0 CR12 CRIA TLT |CR12|CR13|CR14|CR15|CR16|CR17
8 ol e| e | e (e |0 @
CR15
-0 cRi7 W0 e O0O|e@|0O|e]| e
CR16 .
| crez CR17 5°lOoO|lOjO | @O O
—) CR23
CR22| —-12Vv O
D CR23| +12V

3-4
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PCB LED Remarks
No. | Signal | Status
has12 CR1| +8v | O
(] CR2 -8V O
Ow | CR3| «12v O
O CRs
: CR4 - 12V O
L) cRs
-0 chs CR5 | +5V O
O CR3
% s CR6 | O.SIG @ Lights with received echoes.
CR7 | ESIG d Ditto
1
U CR8 | AUDIO | (@ | Ditto
1BSAPF66 13 CR1 | SIGO ¢ Lights with received echoes.
0 CR2 | SIG1 o Ditto
o o CR3 | SIG2 o Ditto
O | CR4| SIG3 @ | Ditto
O cRe CR14| FS O* | Flikers with FS signal.(Looks as if it is lighting.)
-0 cRri4
0
Ié%% 4 CR1 TX o Lights every transmission.
[F—
-0 cai
-0 cR1
\._/\\
PWR CR1 U e . H .
10P6617 /D O,/ ® | XDCR rising:Lights, XDCR lowering:off
CR6 |TX PWR1 Voltage for TAMP1
O | Vottage for CR8 is brightest and CR6
CR7 |[TXPWR2| O Voltage for TAMP2 darkest.
CR8 |[TXPWR3| O Voltage for TAMP3
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3.2.2 Display Unit

1) Line Voltage Check

Check line voltages at test points on MAIN board 10P6601

Main Board
) MAIN
(10P6601)

L]

o o [ | i
+5V | CR36 | TP11 V (£5%)
+12V | CR38 | TP12 V (£10%)
-12V | CR40 | TP13 V(£10%)
GND TP14

2) Check of LED Status

Check the LED status on the MAIN (10P6601) board. ---

MAIN

Since the power pack is located on the bottom of the unit, a
long screwdriver is required. Be aware of high voltage.

Connect the multimeter to the test points on the MAIN
board and adjust the potentiometer for a rated voltage.

L]

(10P6601) LED Remarks
No. Signal | Status
O CR12 i
o Serial data to

© CRI13 CR12 TXD transceiver unit

O CRi5 CR13 RXD o Serial d.ata from
transceiver unit
Lights during KPR

CR15 | KPR ® period

3-6

\
o
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3.2.3 Preampilifier Unit

1) Line Voltage Check
Check the LED on the PBUF (10P6610) board. : [ ]
i Py 10PB610
CR49 CR50

(+8v)  (-8V)

Since the test points for +8V and -8V lines are
not provided, check the voltages with LEDs.

+ 8V and -8V are supplied from the transceiver
unit.

3.3 Measurement TX Output Signal

1. Set the controls of the display unit as follows
Range: 400m Output: 10 (Max.) Ver.Beam: Wide
Tilt: 0° Pulselength: 10 (Max.)

2. Connect the oscilloscope across Vout + and Vout — jacks on the TAMP board
(10P6614) and measure the peak-to-peak voltage of the TX signal at the center point

of its pulselength. 1
00 -0 TP8 | (V.DC)
L) TP7 | (GND)
5311 O TP | (Vout®)
O TP2| (Vout©)
61412 -0 TP1 | (Vout®)
—O TP2| (Vout®)
7TH9N
-0 TP1 | (Vout®)
TP2 | (Vi
sl1olf12 0 P2 (Vour®
O TPt (Vout ®)
u___u_____u__ 0O TP2 | (Vout ©)
Channel No.,

Test Point Location;
Waveform measured across Vout (3 and Vout ©

2ms,/div. 50V 7div.
3-7
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To measure the peak-to-peak voltage (Vpp), expand the waveform to Sms/div. In the
example shown on the previous page, the amplitude is 220Vpp.

| Typical Value of TX Output

CH | Vout (H - CH |Vout(®H-(> |CH |[Vout(®-(D
1 100Vpp 5 250Vpp 9 190Vpp
2 100Vpp 6 250Vpp 10 | 190Vpp
3 190Vpp 7 250Vpp 11 | 100Vpp
4 190Vpp 8 250Vpp 12 | 100Vpp

3.4 Headng Alignment

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

\Buoy

)

2. When the heading alignment is incorrect, rotate the main shaft after loosening two
bolts.

— When the target on the screen is
: skewed to the right, the transducer
|:> A heading is skewed to the left.

=S

Shaft Retainer

. Loosen two bolts
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3. After the adjustment, do not fail to fasten the loosened bolts.

NOTE: 1. The heading alignment can be performed on the menu screen of the display unit
if the heading error is small. When the erroris large, the shaft should be rotated;
the tank guide should be oriented to ship’s fore-aft direction to reduce shock
applied to the main shaft due to ship’s pitching.

2. Refer to the operator’s manual for the heading alignment on the menu screen.

3.5 DIP Switch Setting

Check the DIP switch settings on the MAIN board in the display unit and TRCPU board
in the transceiver unit.

- MAIN Board

. {— TRCPU Board

= AR |

i [} [
i ®!
DIP Switch .
PCB  ISymbol| No. | ON [OFF Function
TRCPU 1 O PTVG curve saturation point
10P6615 1| ON OFF ON OFF
200m 400m 600m 800m
20 2| ON ON OFF OFF
30 Gain at R=100m point
3| ON OFF 5 ON OFF .
109dB 114dB 119dB 124dB
4 Ol [4]/ON| 7| ON Tl e ==
S1
5 O TVG curve for R = 100m
31 N L osiogh-2—{ 30i0g -2 asi0g 2P| 401
6 |0 6| oN |79 onN |*P°%[oFF |9 oFF | V9
7 O TVG NEAR curve terminating point
7| ON 300m OFF 400m ON 500m OFF 600m
8 O 8| ON ON OFF OFF

3-9
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DIP Switch .
PCB Symbol| No. | ON |OFF Function
TRCPU 110 )
10P6615
210
3|0
4 O
S2 > Do not change settings
510
60O
710
8O
MAIN Polarity of KP output
10P6601 110 ON: ﬂ OFF: l I
Prolarity of external KP input
2O —
ON: OFF:
. ][ ]
310
rDonotchangesemngs
4 O
110
210
3|10
410
S2
510 > Do not change setting.
6 |O
710
8 |O

3-10
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3.6 Check at Sea Trial

3.6.1 Cruising Noise Check

Check and record the cruising noise displayed on the screen with the transmitter turned
off while the ship is anchored and also while the ship runs at a normal speed in which
the sonar is used.

Ship Anchored ‘ NL
RANGE 1000 m ENGRPM
GAIN 5.0 SPEED 0 KTS
TVG N F ! SEA CONDITION
TILT 0°
DEPTH
Ship at Normal Speed - NL
RANGE 1000 m ENGRPM
GAIN 5.0 SPEED
TVG N [5] F[5] SEA CONDITION
TILT 0°
DEPTH

3.6.2 Recording Proper Settings at Sea Trial

Record the proper settings of controls and switches and take a photograph of the sonar
picture as a reference for a later service.

RANGE
TILT

VG

GAIN
OUTPUT
PL

NOISE LIM
AGC

VP

IR

A1

I
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APPENDIX 1.
INSTALLING CSH-5 MARK-2 ON THE RETRACTION
TANK OF CH/FH SERIES SONARS OR BY USING
1800/3500MM TANK

When the CSH-5 sonar is installed by using the retraction tank of the CH or FH series
sonar already fitted on board, the following type of the hull unit should be used
depending on the length of the retraction tank. When 1800mm or 3500mm tank is used,
proper type of hull unit should also be selected.

Tank length (L) mm Hull Unit Type Remarks
600 < L < 750 CSH-5040-FFx13 XDCR Cable: 4200mm, Main Shaft: 1300mm
750 < L < 1000 CSH-5040-FFx15 XDCR Cable: 4200mm, Main Shaft: 1550mm
1000 < L < 1800 CSH-5040-FFx23 XDCR Cable: 4900mm, Main Shaft: 2350mm
1800 < L < 3500 CSH-5040-FFx40 XDCR Cable: 6600mm, Main Shaft: 4065mm

NOTE: 1. The hull unit CSH-5041 (400mm transducer travel) can not be used.

2. When some portion of the main shaft is cut off , the parts listed below should
be additionally ordered. :

Name Type Code No.
Waterproof Attachment 10-044-2320-0 006-970-810
Lock-tight #601 000-856-120

The watertight attachment is standard supply in the CSH-5040-FFx40.

3. FF; Frequency,  x; Retraction tank type

L. Installation on More Than 750mm Long Retraction Tank

Calculate the necessary length of the main shaft.

« Main Shaft Length = Tank Length + 565mm (See page AP1-5.)

! 13 3 .

! « When a sufficient space can be secured above the hull unit, it is unnecessary to cut
| the main shaft; the main shaft is installed with its top portion protruded beyond the
|
|

top of the hull unit.

. When the excessive length of the main shaft is less than SOmm, use it without cutting
it. Fitting job of the waterproof attachment becomes unnecessary. Note, however,
that protrusion length of the transducer is reduced.

AP1-1
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2 | Cut the main shaft to the necessary length.

« It is desired to use an engine lathe to cut the main shaft.

« When clamping the main shaft with a tool, take care not to hurt the shaft surface.

« Chamfer the top of the main shaft as shown at
right.
(When chamfered with a file, use a fine file and
finish the surface as smooth as possible.)

DO

, 3mm
1 orless

« When a metal saw is used to cut the main shaft,
finish the shaft top so that itis level within 3mm.

3 | Temporarily install the waterproof attachment on the top of the main shaft and make
holes for socket-set screws.

Push in fully. (O-rings will resist)

30mm
Waterproof - Main Shaft
Attachment iz é < x/
O-Ring % . M6 Socket-set Screw

1) Mark a drilling point on the shaft surface by tighten-
ing M6 socket-set screws (2pcs.)

7 I,
2) Remove the waterproof attachment. X
|

o5mm

3) Drill less than 2mm deep holes by using a drill with a
| g¢Smm and 120° tip. Do not drill holes through the
shaft. Use a low r.p.m. drill for stainless steel use.

4 | Remove the sheath of the transducer cable and wrap the
sheath end by vinyl tape.

Remove sheath

L = Main Shaft Length + 100mm

AP1-2
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Pass the main shaft through the main body flange and assemble the hull unit. Refer to
chapter 1 for the assembling procedure.

Clean the top of the main shaft with alchol, apply bond “lock-tight 601” and install the
waterproof attachment.

30mm | Clean with alchol
and apply "lock-tight."

M6 Socket-set
Screw

« Tighten the M6 socket-set screws with a torque of 40kg.cm to SOkg.cm.

« Refer to “Construction of Main Shaft Top” on page AP1-6.
Assemble the hull unit completely, taking the following points into account.
1) The shaft retainer should be in contact with the waterproof attachment.

2) The fastening band is unused on the main shaft fitted with the waterproof attach-
ment. See page 1-0 for the fastening band.

NOTE: When the main shaft is installed without cutting off unnecessary portion, the shaft
retainer position should be as follows.

Shaft Retainer

L = Cut length shown on page AP1-5 + 30mm

AP1-3
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II. Installation on 600mm to 750mm long Retraction Tank

Same procedure as for more than 750mm long tank

NN

7 | Modify the transducer travel to 450mm by changing the upper limit switch position.

Move the upper limit switch Upper limit switch

to modify to 450mm travel.

8 | Assemble the hull unit completely, taking the following points into account. Refer to
chapter 1 for details of assembling and installation.

1) The tank guide should be installed at a position 190mm above the top of the
transducer flange. -

Tank Guide
- -

P
u____JIT 190mm ﬁ

2) The shaft retainer should be in contact with the waterproof attachment.

3) The fastening band is unused.

AP1-4
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Relation between Retraction Tank Length and Main Shaft Length

Unit: mm
Main Shat 945 1300 1550 2350 4065
Hull Unit TQ"" L,,,Q’ Shaft Cut-off Shaft Cut-off Shaft Cut-off Shaft Cut-off Shaft Cut-off
h Length Length Length Length Length Length Length Length Length Length
i | 0 | s | o
800 1015 285
CSH — 5040
Converted to 650 1085 235
450mm Travel
700 1115 185
750 1300 0
800 1365 185
850 1415 135
900 1465 85
a50 1515 35
1000 1550 0
1100 1865 685
1200 1785 585
1300 1865 485
1400 1965 385
1500 2085 285
1600 2185 185
1700 2285 85
1800 2350 0
: 1800 2485 1600
2100 2685 1400
2200 2765 1300
2300 2865 1200
2400 2965 1100
2500 3085 1000
2600 3185 900
2700 3285 800
2800 3365 700
2900 3465 600
3000 3585 500
3100 3665 400
3200 3765 300
3300 3865 200
3400 3965 100
3500 4085 0

When a sufficient space can be secured above the hull unit, it is unﬁecessary to cut off the
main shaft; the main shaft should be clamped at the portion of "cut-off length + 30mm"
from the top of the shaft.

AP1-5
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| ] ) 3
Cable
/_\,A-"—\_,,—
Gland
*Waterproof attachment

o™

Cable Gasket .

N

Chamfer with a radius
of 1mm to prevent
o-ring damage.

~

Shaft top should be
level to within 3mm.

| *O-ring JISB2401-1A-G55

QN

Apply "Lock-tight #601". 1

: ‘Washer

30

*M6x8 socket-set
\_Screw (2pcs.)

Tighten with a torque
of 40-50kg.cm

* Supplied as waterproof attachment (option). .
o B D Z ## " 1 = I &= & ¥ g
ITEM NAME MATERIAL | Q'TY DWG.NO. REMARKS
k1B * * = A 7 £ ¥
APPROVED THIRD ANGLE PROJECTION | TITLE Construction of Main
B @ R f& ' V Shaft Top
CHECKED SCALE ! 1
N " E R o | B B
DRAWN WEIGHT | % | DWG.NO.

FURUNO ELECTRIC CO,, LTD.
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APPENDIX 2.

INSTALLATION AND INTERCONNECTION OF INTER-
FACE MODULE CSH-5060

The interface module CSH-5060 (option) is required to connect the CSH-5 to naviga-
tion equipment, echo sounder, etc. and it is usually installed in the displav unit at the -

factory.When it is separately supplied, install it as follows. As for the interconnection
to other equipment, refer to the interconnection diagram on the following page.

INSTALLATION

(1) Remove the display unit cover.

(2) Loosen the four fixing screws for the MAIN
hanand UIPAANT.

(3) Mate the flat cable connector of the Interface
Module 10 J13 on the MAIN board. Fix the
Interface Board SUB-1 with the four
loosened fixing screws.

(4) Mate the cables of the connectors on the rear
panel to the corresponding jacks as follows:

CN-A3'-=-J3(Nav)

CN-A4 --- J4 (Current Indicator)
CN-AS --- J5 (Echo Sounder, Sonde)
CN-A6 --- J6 (Gyrocompass)

CN-A7 --- J6 (Log)

Memo:
For the CSH-5 produced before September

\ 1990, replace the PROM’s with new ones

referring to the fimiee helow

7

DIP SW -

(ﬁmgfi;;? Display Unit
" page.) Main Board
1016601

E/S Preset

V126
(JO0256-10K s ]
u{gg-ozss—zox S S S |

;\7/ 105-0285-10x —+—>{___]

. LT T
Transceiver Unit

TRCPU Board
10P6615

Usé
E‘”"‘ 105-0272-10X
U3
D | 105-0275-10x

AP2-1
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DIP Switch
#5 | GPS Smoothing #6 Soruce of own track
ON OFF ON Latitude/Longitude
OFF ON OFF Speed/Course

#1 #2 GPS Average speed #3 #4 | The amount of GPS Bearing
ON ON 0.5 kt ON | ON 90°

OFF | ON 1.0 kt OFF | ON 45°
ON | OFF 1.5 kt ON | OFF 20°

OFF | OFF 2.0 kt OFF | OFF 10¢°

Ex) Turnig off #1 to #5 of S1 reduces the amount of GPS bearing fluctuation within 10°
when own GPS average speed is within 2 kt.

AP2-2
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FLUIRILIINO CODE No. | 006-984-870
TYPE | CP10-02610
B - = S B - ABA VP —T2—2
CSH-5060-2
INSTALLATION MATERIALS INTERFACE MODULE
&S % ¥y B X BE /8 ME| B WE
No. N AME OUTLINE DESCRIPTIONS  |QTY| REMARKS
-47
NE O N e SRCN6A13-3P 1
CONNECTOR 2! @m
A CODE No. | 000-508-660
7.
NERE e SRON6A13-5P 1
CONNECTOR St (B;m
o CODE No. | 000-508-661
s A e SRCN6A16-7P )
CONNECTOR o2 (%
A CODE No. | 000-508-662
50 -
nE * 2P| SRCN6A16-10P ,
CONNECTOR o | Q%EE
a5 CODE No. | 000-508-663
1592 AFa—7 3  *50cm
5 € 2 2
INSULATION TUBE
‘| CODE No. | 000-568-226
@FRECALRAZ YA i MAX8 C2700W MBNI2
6 Hos 6
WASHERHEAD SWREW A +
CODE No. | 000-881-144
| ®@FRLLuRFUB 8 M3X 8 C2700W MBNI2
7 4
WASHERHEAD SWREW B (%i’“
CODE No. | 000-881-404
CODE No.
CODE No.
CODE No.
& M03-
DiG. No. CI273M03-A | 1/1
I B IR o =aN
CHECKED | &+ | © & ‘6?51
FURUNO ELECTRIC CO., LTD.

AP2-3
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2 3 D-1

®EZRIR
STANDARD INSTALLATION

Bs )k = A £ &
WATERTIGHT ROOM INSTALLATION

o L /N

min. 1600

. N

=
i

400)

A80~=-2
750 (XDER TRaveL 600)

550 (

APPROX. 50

¥

e, /4 N VI, /”// s
H H 8
<c
i I WE
— ; i~ 1
3 .
% 3 ::—_::—@1
R o om /. =
WATERTIGHT HATCH } o
H : g
d 4
! L=
g : Q
K EL ! S
COFFERDAM _[] ! o
! A30be24) <€
2
Tl ¥ 1 { | .,-:.=‘:H]"
PREAMPLIFIER UNIT__~" TTT Wele/ a1
/ I T [ A25b918
#% : EREREA
5§ [ TO TRANSCE!-
f ,__.J__&EE._, VER UNIT
H H
1 4
'
E 5
[T BN |
o
4 ' >
: o
g LS
-4 ox
— L
R
*-) 5
KEEL
<f

¥ LTEE FERIC 1600mm DY — ' R BRI VIS
& KHFIC “300X300" ORAEHIFTEL &,

3% IF OVERHEAD CLEARANCE OF 1600MM IS NOT
ALLOWED, MAKE A HOLE OF 300x300MM ON
CEILING FOR EASE OF INSTALLATION AND
FUTURE SERVICE,

L. KEREEINEHLBEBEL . ERITHERT SV,
ZOBRY —EXZAN-ZHEELTTAW,

2. sokEREO LRBTKGO LT e hvwgaicl _
LTREMOAL OB, BikRERF 5L,

1. CONSTRUCT THE COFFERDAM IN ACCORD- |
ANCE WITH CONCERNED REGULATION, ALSO _

-~ ALLOW ENOUGH MAINTENANCE SPACE.

2. %% PROVIDE A WATER TIGHT HATCH FOR ]
FUTURE MAINTENANCE IF A COFFERDAM IS |
NOT HIGH ABOVE WATER LEVEL,

CSH-5
| & & &h 17 " |5 = & % ®
.CSH-5 MARK-2 |ITEM NAME MATERIAL | Q'TY DWG. NO. REMARKS
K32 ' * = ; & IR ~ E
APPROVED THRD ANGLE PRovEGTIoN | TITLE. TR Y 2 U D K B
" R 76 RETRACTION TANK
CHECKED SCALE INSTALLATION METHOD
! AR B T B #
BRAWN Byt A | WEIGHT “loweno, C1273-Y02-A
El1IDI IR/ Bl B/ Tm|misrs r~es 1 ™
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FURUNO .
! | 2 . 3
23 DIA. EQL SP
THRU ‘& HOLES
BZZ = ¢
. - Ax, ~
FaNESA N VAN BN 770Kk ;
l/ . \ LENGTH' OF
: \ RACTION TANK;
M N A RET ’
' T
PELN]
—A- neara
4 %0° ZH A EME A o1
J 4 ’W
8 ] [ ~
: \sz2 P8
SEE NOTE 2
&
D
D
4
#“",
1t i ®
]
o
2
AN
L4
Q
[\
e —~— - )
T 2
E1 AR
SEE NOTE /1
7227110
. @190 10.8
BIEFAEE i
NOTE FOR FABRICATION P i

7 K12 STPGIS-E-C (F7 BB Hi A K 48 AW 1 gl ax x 8 A R B AR E ra ik 200A

2rYa-L 80) EMEM ¢,

R

7.
2,
J.
4.
$.

My owviT mm

MPiE SserP LMoL,
o7 MBI KR AN RFELEIAA L NL2E R F DY,
groNE 13 E=-LAF (vEIRM)L2ERFaC Y,

gr0rmEIBHELL T,

USE STPG-38-E-C (8"SCHEDULE 80,715 63454, CARBON STEEL PIPE FOR PRESSURE SERVICE).
USE SS41P (JIS G107, ROLLED STEEL FOR GENERAL STRUCTURE).

GIVE TWO COATS OF FAST-DRYING RED LEAD PAINT ON OUTSIDE OF TANK,
GIVE TwWO C(OATS OF VINYL PAINT AF OR ANT/-FOULING PAINT ON INSIDE OF TANK.
DO NOT PAINT ON SURFACE OF FLANGE,

& &
ITEM

=]
an

NAME

#

CIE- TR
MATERIAL | Q'TY

&
DWG. NO.

m =
REMARKS

& 18
APPROVED

NoW+ § /727

= A &
THIRD ANGLE PROJECTION

& W
TITLE

B E
CHECKED

aV4

NOV.. 8 .7"”7

R &
SCALE

e

KRBT 7AMRE
STEEL RETRACT/ION
TANK OUTLINE DRAWING

77« & 28

F) el

N @&
DRAWN

X B
WEIGHT

1000mm * 73
1800mm : 123 g
JS00mm =231

2 =
DWG. NO.

, C1229-006-G

L.t

FURUNO ELECTRIC CO, LTD.
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S

| I8 2 \ 3 .D - 3
'E -23+Y
23 DIA. BQL SP
P -1 THRU 8 HOLES
//
// %M 7 > 7”'& < H
/ LENGTH OF
/f\n' RETRACTION TANK;
[N
PrEF
Lt = mm.
A=} [L]a]o. s]
E# A EEX Ao05
i L | ]
' !
o -i:FH
Y o [ “
a i 1. 3. KL G
T STEEL
REINFORCING
FLANGE
:1
)
Q
®
‘ N
T = =
2
/
$r90 to.§
p2oq 8
pcee
. 8 @ ) H R (& R B = m =
¥ umit:mm ITEM NAME MATERIAL | Q'TY DWG. NO. REMARKS
& B v = A & £ W .
APPROVED THIRD ANGLE PROJERTION | TITLE. FRPMEMR Y > 7 7R
' : RP RETRACT/ON TANK
" G 1 & R & -
CHECKED m SCALE % OQUTLINE DRAWING
N @ P4l /?r| & & [1000mm: 20K = . ,
ORAWN /77, TPuets | WEGHT |ig00mm: 27k | owano,  ‘C1229-007-E °

FURUNO ELECTRIC CO., LTD.
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A) -/t (F#) ON KEEL (PROJECTED)

Ol |
<

® *—Mﬁ (%tﬂ) OFF KEEL (PROJECTED)

400)

Lt

280 -
750 (XDCR TRAVEL 600)

550 (

) O e
(@] QO Q
2 & ok

—

g @

< Z
=0 | 2216.3 JRANY-
—'Dcz N 3 e

[od

148 4 ELU
IPL)S\/ I"<9<

— 1=

RO 4 o O

2 © LB

WV :

i ®E

£600

(© #—4% (3FZ2#) OFF KEEL (NOT PROJECTED)

600)
400)

=

2

Lt

R0 -7
750 (XDER TRAVEL

Ht{<lt)
2 0-2
Ht= 1045 ({pcR TaaveL 500)

550 (

. NG

| se00

@ ¥ 7 ® FAIRING PLATE
-/ OFF KEEL

#—-nF ON KEEL

= & F g

¥ 1000
APPROX.

1. MEBARRCZEMERIC ¢ 217 DRI 3,

2. WORIHERLT, Hi9 v 7 *MERISES X I 9iE
¥t5,

* D75y IEH. FEETRICOKTEICESH,

* EZHHETRHEGBREZEE— L0+ - LT
Eohiwk3ic, 75 Y VAIDF—VEDDFX
‘Ht” =RROTERIKCT 35,

* FUI TR —LEDTiIcHEWE ST, 57
DEX Lt" 12 “Ht” £hEL $5, Ho. 2RER
ﬁi/iTﬁkb&AUlvh-TﬂﬁEWLT
3, (BEHEXEE 1000mm)

3. B#iy v 7 OFBIcHE S 10008 LD S 7Y v 7/®%

Mofi 5, X, Rt (@, ®) OF& I, BilE
© (DB EWMbftirz, &7 v/ EBEHRBECI. M
EHR L6 LHE AEDO bOEERT 55,

4. 5 v FECHIENE 28345 BEGEH 5T

775 u@%HT5H,

5. 4 vo BB 4 U LICHBROEEET 3,
6. LTFHBEBRELEM S v 7 ICHEN I FD T EDIHNE

RANR—Z&ELT, 75 Y VHONER_ERERLD
100mm Bl L85 . ZEBESEVRICIRERDAEET
ZHEMERETY., A— 2% ERT3H,

INSTALLATION METHOD OF RETRACTION TANK

1. Cut out ¢ 217 hole on hull and inner hull plate.

2. Install tank to hull plate with fillet welding taking the
following points into account.

* Flange face is horizontal at normal Ship’s trim.

* Allow height "Ht” of flange face from keel bottom as
mentioned in the drawings, otherwise transducer beam is
blocked by the keel when transducer is fully lowered.

* Tank’s length "Lt" should be less than "Ht", otherwise
the tank is protruded below keel level. The tank should
be cut to the specified length so that the transducer
can be fully protruded. (The tank is supplied with 1000
mm long as standard.)

3. Fit doubling plate of outer dia. ¢ 1000mm around the
tank on hull plate. Fit fairing plate @ referring to the draw-
ing @ for installation method @ and ®. Use same material
and thickness of doubling and fairing plate as hull plate.

4. Provide cofferdam around the tank in order to isolate the
tank from the oil tank.

5. Install 4 pcs. of reinforcement plates between the tank and
the hull plate.

6. Allow clearance of more than 100mm below the flange face
for easy bolting. Lower the inner hull plate as shown in
the drawing if the specified clearance is not. segured.
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. S 1.  SATISFY THE FOLLOWING CONDITIONS IN DECIDING THE RETRACTION TANK MOUNTING
276.
N SITE,
g =¥ REK 1) ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT) OF SHIP'S LENGTH FROM BOW ON
BNy 7988 B § INNER HULL PLATE ) FORE-AF4 L(IN/E )
RETRACTION TANK L 2) WITHIN 1000 mm FROM KEEL LINE.
OQUTLINE DRAWING w 4% v » 1 Bk AR 3) ALLOW CLEARANCE OF MORE THAN 100 mm BENEATH TANK FLANGE TO FACILITATE
FUEL O BULKHEAD BOLTING. | 4
2 7R AR 4) KEEP LOWEST END OF TANK 50 mm ABOVE BOTTOM OF KEEL,
REINFORCEMENT PLATE 5) TANK FLANGE SHOULD BE EXACTLY HORIZONTAL WHEN SHIP. IS NORMALLY
g7y g TRIMMED,
\ tz ti DOUBLING PLATE
F-i tz 2 ty
KEEL ! 2. DOUBLING PLATE OF ABOUT 1000 mm IN DIA. SHOULD BE INSTALLED BY THE SHIPYARD,
J > 50 3.  FAIRING PLATE (NET PROTECTOR) SHOULD BE INSTALLED AROUND THE PARTS OF THE
o MAX. 1000 = TANK PROTRUDING FROM THE HULL BOTTOM BY THE SHIPYARD.
4, IF REQUIRED, FUEL OIL BULKHEAD AND REINFORCEMENT PLATE SHOULD BE INSTALLED
BY THE SHIPYARD,
MIN. #1000
77y s CAUTION: DISCUSSION SHOULD TAKE PLACE AND AGREEMENT, BE REACHED WITH THE
0ouBLING PlATE SHIPYARD FOR SUFFICIENT REINFORCEMENT AND WATERTIGHTNESS OF THE
: HULL TO COMPLY WITH THE REGULATIONS CONCERNED.
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SATISFY THE FOLLOWING CONDITIONS IN DECIDING THE RETRACTION TANK MOUNTING SITE.

1) ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT) OF SHIP'S LENGTH FROM BOW ON FORE-AFT LINE,
2) WITHIN 1000 mm FROM KEEL LINE,

3) ALLOW CLEARANCE OF MORE THAN 100 mm BENEATH TANK FLANGE TO FACILITATE BOLTING.
4) KEEP LOWEST END OF TANK 50 mm ABOVE BOTTOM OF KEEL,

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

INSTALL THE RETRACTION TANK REFERRING TO THE PROCEDURE BELOW,

1) REINFORCE THE HULL PLATE BETWEEN FRAMES WITH WOODEN BLOCKS OR SO. THE WOODEN
BLOCKS SHOULD BE INSTALLED SO THAT THE FLANGE (@) IS LEVELED WHEN THE SHIP IS
NORMALLY TRIMMED AS IN THE DRAWING,

2) CUT OUT A HOLE FOR PASSING THE TANK ON THE HULL BOTTOM, WOODEN BLOCKS AND
FLANGES @) & (®). ’

3) APPLY PITCH, TAR, ETC BETWEEN FLANGES (&) & AND WOODEN BLOCKS OR HULL PALTE
FOR SUFFICIENT WATERTIGHTNESS. THEN SETTLE THE FLANGES () AND IN POSITION
WITH BOLTS AND NUTS.

4) WELD THE TANK TO THE FLANGES- &) AND (B). WHEN THE TANK IS INSTALLED BESIDE THE
KEEL, WELD THE TANK RETAINER TO THE FLANGE AND THE TANK, THEN FIX THE
RETAINER TO THE KEEL WITH BOLTS AND NUTS.

5) FAIRING PLATE (NET PROTECTOR) SHOULD BE INSTALLED AROUND THE PARTS OF THE TANK
PROTRUDING FROM THE BOTTOM BY THE SHIPYARD,

6) IF REQUIRED, REINFORCEMENT PLATE SHOULD BE INSTALLED BY THE SHIPYARD,

CAUTION: DISCUSSION SHOULD TAKE PLACE AND AGREEMENT BE REACHED WITH THE SHIPYARD FOR

SUFFICIENT REINFORCEMENT AND WATERTIGHTNESS OF THE HULL TO COMPLY WITH THE
REGULATIONS CONCERNED,

3’

INSTALLATION BESIDE KEEL
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1. SATISFY THE FOLLOWING CONDITIONS IN DECIDING THE RETRACTION TANK MOUNTING SITE,
1) ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT) OF SHIP'S IENGTH FROM BOW.
2) WITHIN 1000 mm FROM KEEL LINE,
3) ALLOW CIEARANCE OF MORE THAN 100 mm BENEATH TANK FLANGE TO FACILITATE BOLTING.
4) KEEP LOWEST END OF TANK 50 mm ABOVE BOTTOM OF KEEL,
5) TANK FLANGE SHOULD BE EXACTLY HORIZONTAL WHEN SHIP IS NORMALLY TRIMMED,

2, INSTALL THE-RETRACTION TANK REFERRING TO THE PROCEDURE BELOW,

1) CUT OUT A HOLE FOR PASSING THE TANK ON THE HULL PLATE.

2) PASS THE TANK OR A CORE HAVING THE SAME DIAMETER AS THE TANK THRU THE HULL PLATE. MAKE A MOUNTING
BED WITH WOODEN BLOCK AND FRP AROUND THE TANK OR THE CORE, THIS BED IS USED TO MOUNT THE FLANGE @ .

3) WHEN FABRICATING THE MOUNTING BED, STAND THE BOLTS ON THE BED FOR FIXING THE FLANGE (&). IF NECESSARY,
MAKE THE FLANGE () TO ENSURE FIXING OF THE FLANGE Q).

4) AFTER FRP IS STIFFENED, DRAW OUT THE TANK OR THE CORE FROM THE MOUNTING BED,

5) WELD THE FLANGE () TO THE TANK.

6) APPLY A STEEL-FRP ADHESIVE TO THE TANK AND THE FLANGE (&), AND INSTALL THE TANK WITH FLANGE @ IN
PLACE, SETTLE THE FLANGE (A) WITH BOLTS AND NUTS,

7) APPLY FRP AROUND THE PARTS OF THE TANK PROTRUDING FROM THE HULL BOTTOM FOR SUFFICIENT REINFORCEMENT,
MAKE .A FARRING BLOCK WITH FRP AROUND THE PROTRUDING PARTS OF THE TANK TO MINIMIZE THE EFFECT OF .
AERATION

8) IF REQUIRED, INSTALL A REINFORCEMENT PLATE WHEN THE FLANGE (A) IS WELDED TO THE TANK. IT IS ADVISABLE TO
PROVIDE REINFORCEMENT ANGLES BETWEEN THE TANK AND THE ADJACENT BULKHEAD OR CEILING,

CAUTION : DISCUSSION SHOULD TAKE PLACE AND AGREEMENT BE REACHED WITH THE SHIPYARD FOR SUFFICIENT 7]
REINFORCEMENT AND WATERTIGHTNESS OF THE HULL TO COMPLY WITH THE REGULATIONS CONCERNED,

& = £3 H % & = & R E
ITEM NAME MATERIAL | Q'TY DWG. NO. REMARKS

& B N0V 3277 = A & & W ey FRP
APPROVED| (7% THIRD ANGLE PROJECTION | TITLE R AE#H 727 W I M B (FRPAS)

STEEL RETRACTION TANK
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S 1. SATISFY THE FOLLOWING CONDITIONS IN DECIDING THE RETRACTION TANK MCUNTING SITE.
e 1) ABOUT 1/3 (1/2 IN CASE OF SMALL BOAT ) OF SHIP'S LENGTH FROM BOW.
- 2) WITHIN 1000mm FROM KEEL LINE.

3) ALLOW CLEARANCE OF MORE THAN 100mm BENEATH TANK FLANGE TO FACILITATE BOLTING.

4) KEEP LOWEST END OF TANK 50mm ABOVE BOTTOM OF KEEL.
f 5) TANK FLANGE SHOULD BE EXACTLY HORIZONTAL WHEN SHIP IS NORMALLY TRIMMED,

Ji)

$ 204 | #Eamesn
RETAINER '

FRP R RPA 7~ 79N

FRP RETRACTION TANK
OUTLINE DRAWING

2. APPLY FRP AROUND THE PARTS OF THE TANK PROTRUDING FROM THE HULL BOTTOM FOR SUFFICIENT
REINFORCEMENT, MAKE A FAIRING BLOCK WITH FRP AROUND THE PROTRUDING PARTS OF THE TANK

TO MINIMIZE THE EFFECT OF AERATION,
3. IT IS ADVISABLE TO PROVIDE REINFORCEMENT ANGLES BETWEEN THE TANK AND THE ADJACENT

BULKHEAD OR CEILING,

CAUTION: DISCUSSION SHOULD TAKE PLACE AND AGREEMENT BE REACHED WITH THE SHIPYARD FOR SUFFICIENT
REINFORCEMENT AND WATERTIGHTNESS OF THE HULL TO COMPLY WITH THE REGULATIONS CONCERNED,
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2) CUT THE TANK WITHIN 250MM IN LENGTH ACCORDING TO
INSTALLATION METHOD.
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