FURUNO
Installation Manual

DOPPLER SONAR
Model DS-60

SAFETY INSTRUCTIONS ... s s s e e e e e s s s s s s s e e e e e e e e e e e nn s nnas i
SYSTEM CONFIGURATION ... iiiieece s rrrmessse s s s smsss s s s s e snmas s s s e s nnm s s s e s e nmnssssssrennnn i
EQUIPMENT LISTS ... occeecriciss s s se s s s s e s s s e smsmsssssss s ssss s s s s s s s s s e e s s s nnmnnsssssssssssssssnsesnennnnns iii
1. INSTALLATION. ... s s rr s s s s s s s s s s e s mms s s e e e nmns s s e s s e nmns s s s snnnnnnssnsennnnnn 11
1.1 Display Unit DS-600.........cccuueeiiiiieeeiiiiiiie it e e et e e e e e e e s e e e e e e e asannbereeaaaeeeeeaansreeneens 1-1
1.2 Transceiver UNit DS-620.........coooi it e e e e e eeeeeeas 1-4
1.3 Distributor Unit DS-610 ........eeiiiiiieiiiiiiiie et e e e e e e e e e e e e e s e nnraeeeeeeens 1-5
R I = g F= Yo o= R 1-6
1.5 Junction Box DS-640, DS-645A/B (OPLION) .....c.uuiiiiiiiieeeiiiiiee e 1-18
1.6 Installation of Display Unit with DS-605 (WaterProof Box, option) ..........ccccoccviiiieeninnnne 1-19
1.7 Remote Controller RD-501/Dimmer Controller RD-502 (0ption).........cccccevvvvvviiiiieeiienne, 1-21
1.8 Rate-of-Turn Gyro DS-670 (OPLiON) .....uuuuuueeiieiiiiiiiiiiieiietiirsereseresaraeearseresraeeraeerareraraa—————.. 1-22
2. WIRING ... ceeeeeeercsess s s e s e e s e e e s s s s s s s s s s e e e e e e e e s s nnnnnssssssssssssssssnsnmnnnnnnnnnnnnnnn 21
2.1 Distributor Unit DS-610 ......oooiiiiiiiiiiiiiiiiieii ettt ettt e e e e e e e e e e e e e e e e e eeeeeeeeees 2-2
2.2 DIPSW S3 SettiNgS...ccuiiiiiiiiee e ettt ettt e e e e e et a e e e e e e e e e e e e e e e e e aaaeeans 2-5
2.3 How to Adjust the Analog INdiCAtOr.........cooiiiiiiiiee e 2-6
2.4 TransceiVer UNit DS-620........ccoiiuuiiiiiiiie et e e e e e e e e e e e e e naeeeeeeeeeeeaannes 2-7
2.5 Display Unit DS-600, Remote Controller RD-501/ Dimmer Controller RD-502 (option)....2-8
2.6 JUNCLON BOX (OPLION) ..eeiiiiiiiiiiiieeeeeeeeeeeeeee e 2-10
2.7 Rate-of-Turn Gyro DS-670 (OPLION) ...ccceiiiiiiiiiiie e 2-12
3. MENU SETTINGS. ... .o oeiiiirrimcsr s s s rsmssss s s rssmsss s s s s s smas s s s s s smmn s s e s s nnmnssssssnnnnnsnsnnens 31
3.1 How to Use the [ServiCel MENU ........coooiiiiiiii e, 3-1
3.2 How to Set the [SyStemM] MENU ........ooviiiiiiiiiiiieiieeeeeeee et e e e e e eeeeees 3-3
3.3 DEMO MOAE ..., 3-8
APPENDIX 1 CALIBRATION........e e rrrmesss s s s s s s s s s e s mms s e s e s s mms s s e s e mmmansnees AP-1
APPENDIX 2 JIS CABLE GUIDE ..........cooiiiiiiiiiiirrrrreesssssssss s e s s s e s s s s s AP-4
PACKING LISTS ... ooieeiiiiiiriccis s s s s msssss s s s s mmsssss s s s smmss s s s e mnmn s s s e e nmnnsssssennnmsssnssenennnnnnn A-1
OUTLINE DRAWINGS ... it irrrnsssssssssssssssss s s s s s s s s s s s s s s s nnnnsssssssssssssssnsssnnnnnnnns D-1
INTERCONNECTION DIAGRAM ...t s e s s s s s s s s s e e nmn s e e S-1

H FURUNO ELECTRIC CO., LTD.

www.furuno.com

All brand and product names are trademarks, registered trademarks or service marks of their respective holders.



FURUNO ELECTRIC CO., LTD.

9-52 Ashihara-cho
Nishinomiya, 662-8580, JAPAN

" All rights reserved. | Printed in Japan

Pub. No. IME-72640-G3
(TAYA') DS-60

ESF

(Elemental Chlorine Free)

The paper used in this manual
is elemental chlorine free.

- FURUNO Authorized Distributor/Dealer

A MAR. 2010
G3 : JUL. 18, 2018

00017233816




/N\ SAFETY INSTRUCTIONS

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury.

| A\ CAUTION |

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury.

A Warning, Caution

® Prohibitive Action

0 Mandatory Action

AN\ WARNING

o

Have a qualified serviceman do the
installation.

Only qualified personnel should work
inside the equipment.

/A CAUTION

Turn off the power at the switchboard
before installing the equipment.

Fire or electrical shock can result if the
power on.

o

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 damage to the equipment.

Do not install the unit in a place subject
to rain or water splash.

Fire or electrical shock can result.

&

The mounting location for the display,
distributor and transceiver unit must
satisfy the following conditions:

-Away from rain and water splash

-Out of direct sunlight

-Away from air conditioner vents

-Moderate and stable in temperature and
humidity

Use the specified power cable.

Fire can result if an incorrect cable is used.

A\ CAUTION

®

Use Chugoku Toso brand Marine Star
20 anti-fouling paint or the equivalent
for the transducer.

Coat thinly and evenly. A thick coat can
reduce output power.

Attach protective earth securely to the
ship’s body.

The protective earth (grounding) is required
for the AC power supply to prevent electri-
cal shock.

Observe the compass safe distances to
prevent interference to a magnetic compass.

O ® || O @

Do not weld the tank with transducer to
the ship’s hull.

Standard Steering
DS-600 0.60 m 0.40m
DS-605 0.95m 0.60m
DS-610 3.15m 2.00m
DS-620 3.20m 2.05m
DS-640 1.15m 0.70m
DS-670 1.65m 17.05m
DS-645A 1.90m 1.25m
DS-645B 2.00m 1.30 m




SYSTEM CONFIGURATION

DISTRIBUTOR UNIT
DS-610

= MAIN DISPLAY UNIT

DS-600 RD-501
DISPLAY |- REMOTE -
UNIT CONTROLLER

RD-502
DIMMER
CONTROLLER

Analog Meter Output x 2

Analog Current Output x 1

Analog Voltage Output x 1

IEC 61162 Input x 3

IEC 61162 Output x 5

Distance Run Pulse x 4
= Alarm System

------ SUB DISPLAY UNIT
DS-600 (DS-605)/ | o o
D50/ RD.20. | RD-501 RD-502
DISPLAY 1---- REMOTE -- DIMMER
UNIT | CONTROLLER CONTROLLER
Max. 5
RATE-OF- *: Cannot be connected when
TURN GYRO DS-605 Is installed.
DS-670

NOTE: Some functions require

External KP the heading data. See the
KP Output Operator’s manual.
100-240 VAC

JUNCTION BOX
DS-640, DS-645A/B

TRANSCEIVER UNIT
DS-620

TRANSDUCER
DS-630 or DS-631
DS-630A/DS-631A

e Dashed lines indicate optional equipment.
e Environmental category:

Protected from the

weather RD-502

DS-600, DS-610, DS-620, DS-640,
DS-645A/B, DS-670, RD-501,

Exposed to the weather

DS-630/A, DS-631/A

Protected from the
weather by waterproof
container

DS-605

(DS-600, RD-50 installed inside)




EQUIPMENT LISTS

Standard suppl

Name Type Code No. Qty Remarks
Display Unit DS-600 - 1 8.4” color LCD
Distributor Unit DS-610 - 1
Transceiver Unit | DS-620 - 1
Transducer DS-630 - Select | No watertight connector.
one. | No fixing flange.
DS-630A - No watertight connector.
Fixing flange.
(Type: 66-027-7003.)
DS-631 - With watertight connector.
No fixing flange.
DS-631A - With watertight connector and flange.
Fixing flange.
(Type: 66-027-7003.)
Transducer Tank | DS-660-A - Select | For DS-630/631.
one. | Tank with flange.
(Type: 66-027-7002.)
DS-660-N - For DS-630/631.
Tank without flange.
DS-660-S - For DS-630/631.
Tank with sleeve.
(Type: 66-027-7301.)
DS-660A-A - For DS-630A/631A.
Tank with flange.
(Type: 66-027-7002.)
DS-660A-N - For DS-630A/631A.
Tank without flange.
DS-660A-S - For DS-630A/631A.
Tank with sleeve.
(Type: 66-027-7301.)
Gate Valve DS-661 - 1 For DS-630 only (Select one.)
Installation CP26-01501 | 001-081-900 | 1 set | For DS-600
Material CP66-01701 | 001-082-190 | 1set | For DS-610
CP66-01702 | 001-082-290 | 1set | For DS-620
CP66-01703 | 001-082-630 | 1set | For DS-630
CP66-01740 | 000-016-374 | 1set | For DS-631 (CP66-01704, 30m ca-
ble)
CP66-01750 | 000-016-375 | 1set | For DS-631 (CP66-01704, 40m ca-
ble)
CP66-01760 | 000-016-376 | 1set | For DS-631 (CP66-01760, 50m cable
CP66-01770 | 000-016-377 | 1set | For DS-631 (CP66-01760, 60m ca-
ble)
CP66-01710 | 001-082-830 | 1 set | For DS-661 (when shipped assem-
bled.)
CP66-01711 | 001-082-800 | 1 set | For DS-661 (when shipped separate.)
CP66-01712 | 001-082-820 | 1 set | For DS-661, gasket (when shipped

separate.)




EQUIPMENT LISTS

Name Type Code No. Qty Remarks
Spare Parts SP26-00101 | 001-076-450 | 1 set For DS-600 (other than Deep Sea)
001-077-030 | 1 set For DS-600 (Deep Sea)
SP66-00901 | 001-082-200 | 1 set For DS-610 (other than Deep Sea)
001-082-210 | 1 set For DS-610 (Deep Sea)
SP66-00902 | 001-082-520 | 1 set For DS-620 (other than Deep Sea)
001-082-530 | 1 set For DS 620 (Deep Sea)
Accessories FP66-00701 | 001-082-140 | 1 set For DS-600
Optional Supply
Name Type Code No. Qty Remarks
Rate-of-turn Gyro DS-670 - 1
Display Unit DS-600 - 1 8.4” color LCD
Hanger OP26-8 000-016-313 1 For DS-600
Junction Box DS-640 - 1 w/installation materials
(CP66-01721)
DS-645A/B - 1
Waterproof Box DS-605-R 000-016-398 1 w/installation materials
(CP66-01731), right-hand open
door
DS-605-L 000-016-727 1 w/installation materials
(CP66-01731), left-hand open
door
Flange OP66-6 000-016-400 1 For DS-660
Tightening Handle OP66-7 001-082-950 1
Remote Controller RD-501 000-016-197 1
Dimmer Controller RD-502 000-016-198 1
Analog Indicator FL-200S-1 000-015-997-10 1 -10 to 30kn, flush mount
FL-200S-2 000-015-998-10 1 -10 to 40kn, flush mount
SL-200-1 000-016-000-10 1 -10 to 30kn, bulkhead mount
SL-200-2 000-016-164-10 1 -10 to 40kn, bulkhead mount
FL-200S-1W | 000-174-599-10 1 -10 to 30kn, flush mount
FL-200S-3 000-174-600-10 1 -10 to 40kn, flush mount

iv




1.

INSTALLATION

1.1

NOTICE

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

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

Display Unit DS-600
Mounting Consideration

The display unit can be installed on a desktop, on the underside of a table, or flush
mounted in a panel. When you select a mounting location, keep in mind the following

points:

» Locate the display unit away from exhaust pipes and vents.

e Select an installation location that is well ventilated.

* Locate the display unit where shock and vibration are minimal.

+ Allow enough maintenance space at the sides and rear of the display unit and leave

enough slack in cables to facilitate maintenance and servicing.

» Observe the compass safe distances (see page i) to prevent the interference to a mag-

netic compass.

« The nominal viewing distance for the display unit is 1 m. Select a suitable mounting
location considering that distance.

Flush Mount

See the outline drawing in the back of this manual. Before you fasten the display unit

to the cutout, first connect the cables referring to chapter 2.

1. Make a cutout in the mounting location as shown in the illustration below.

228+1 (8.98”)
(for outdoor)

_/fj/m (0.717) <’f’i

232+1 (9.13")
(for indoor)

223+0.5 (8.78")

223+0.5 (8.78") _

<

4

[ 228+1 (8.98")

o

(for outdoor)
232+1 (9.13")

A

(for indoor)

\

/

iPiIot hole

(four places)

7

12 (0.47")
—

240 (9.45”)
l@ A
N
<
<)
(@]
<
N
g ODOoOo
o coood Jy

»
|

78 (3.07”)

(for outdoor)  (for indoor)

18/(0.71") or 22 (0.87”) \_Fixing hole (4- #6)

s

Note: Dimensions for the cutout are different depending on the mounting location,
indoor or out-door. For the outdoor mouting, ask dockyard to construct a water-

proof case for the display unit.



1. INSTALLATION

2. Make four pilot holes for self-tapping screws (diameter: 5 mm) in the location in-

dicated in the illustration on "Flush Mount" on page 1-1.

3. Insert the sponge to the display unit from the rear side.

Set the display unit to the cutout and fasten the display unit with four self-tapping

screws (5x20).

5. Set a cosmetic cap to each fixing hole on the front panel. See page 1-3.

Desktop or table underside mount

The display unit can be mounted on a desktop or on the underside of a table using the

optional hanger. See the outline drawing for details.

Hanger assembly (Type: OP26-8, Code No.: 000-016-313-00)

Name Type Code No. Qty
Self-tapping screw 5x20 000-171-997-10 4
Binding head screw | M5x12 000-171-999-10 4
Hanger Assembly OP26-8-1 001-081-920-00 1

Remove the hanger mounting plate from the hanger assembly.
2. Fasten the hanger mounting plate to the display unit from the left side and right

side with four binding head screws (M5x12).

Hanger mounting
plate (left side)

N o o bk~ w

- —

Set the display unit to the hanger.

@ screw (M5x12)

Screw knobs into the display unit loosely.

Tighten the knobs to fasten the hanger to the display unit.

Make a four pilot holes for self-tapping screws (5x20) in the mounting location.
Fix the hanger to the mounting location with four self-tapping screws (5x20).




1. INSTALLATION

8. Set a cosmetic cap to each fixing hole on the front panel.

Fixing hole (4-27) < 1900.5 (7.48")

—

o
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o
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B 240 (9.45") - >
< > y
Al Q O A

240 (9.45")
—

260+5 (10.24”)
279+5 (10.98")
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eococaold

©

O

<
<%
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How to set the cosmetic cap and alarm lid assembl

Set a cosmetic cap to each fixing hole on the front panel as shown in the illustration

below.

For the display unit to be used as a sub display, attach the alarm lid (supplied as ac-
cessories) to the ALARM ACK key to prevent accidental operation of the key.

e Alarm lid assy.
(For sub display only)

Attach the double-sided tape

to the reverse side of the lid,
\and attach the lid here. /

-

Set cosmetic cap to hole so cap is flush with panely




1. INSTALLATION

1.2

Transceiver Unit DS-620

Installation considerations

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

» This unitis designed for bulkhead mounting to permit dissipation of heat. If bulkhead
mounting is absolutely impossible, mount the unit on the floor leaving at least 350
mm clearance between it and the floor to permit dissipation of heat.

* Reinforce the mounting area, if necessary.

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

* A magnetic compass will be affected if the transceiver unit is placed too close to it.
Observe the compass safe distances to prevent disturbance to the magnetic com-
pass (page i).

Use four hex. bolts (M10x20) to fix the transceiver unit to the mounting area. See the

outline drawing at the back of this manual.

1. Screw in lower hex. bolts so there is 5 mm clearance between bottom of screw
head and bulkhead.
Hang the unit on the bolts, then tighten the bolts.

3. Fasten the unit with upper hex. bolts.

Fixing hole 2-g12 210+1 (827")
( p
R ° |
® ® ® ®
O
® ®
o -
N 2
o |: 3
= N
: — o
B ® el &
® ®
= n
C &
_ ® c ® @ e |-
2 [ [ ] jﬂ uﬂ_i[
Ire
9_—L | L—J A
2 N 21021 (8.27) S
<—12 (0.47")



1.3

1. INSTALLATION

Distributor Unit DS-610

The distributor unit can be mounted on the deck or on a bulkhead. Consider the fol-
lowing points when selecting a mounting location.

Select a location which is both well ventilated and low in humidity to keep the unit
cool.

For bulkhead mounting, be sure the mounting location is strong enough to support
the weight under the continued vibration normally encountered on the vessel.

A magnetic compass will be affected if the distribution box is too close. Observe the
compass safe distances to prevent disturbance to the magnetic compass.

Screw in lower hex. bolts so there is 5 mm clearance between bottom of screw
head and bulkhead.

2. Hang the unit on the bolts, then tighten the bolts.
3. Fasten the unit with upper hex. bolts.
©
<
62041 (24.417) =
~
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Fixing hole
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1. INSTALLATION

1.4

1.4.1

Transducer

The performance of this equipment is directly dependent on the installation of the
transducer.

The installation of the transducer and the tank must be accomplished by a dockyard
referring to the installation drawings at the later part of this manual.

Installation location

To decide the location of the transducer, the following points must be taken into ac-
count.

* Locate the transducer of DS-60 at least 2 m from the transducer of an echo sounder.

STERN <—— T —> BOW

» Separate as far as possible from air bubble sources; e.g., side thruster and water
disposal pipes.

* Install in close proximity to the keel, for uniform water flow.

» Generally, best performance is obtained by mounting on the bow; the stern side is
influenced easily by air bubbles and propeller cavitation.

» Do not apply any paint to the transducer face.

 Visually confirm that the “FORE” mark on the transducer is oriented to the ship’s
bow direction after the installation.



1.4.2

1. INSTALLATION

Installation using the transducer tank DS-660

[©]

[_‘lln(
Gy

I~

320
RN

9) |
o

Transducer tank DS-660, sectional view

Remove flange (4), fixing plate (5), fixing gland (6), washer (7) and gasket (8) from
the tank.

Set the tank to the place which was selected at paragraph 1.4.1.

The “FORE-AFT” line on the tank must be parallel with the line between ship’s fore
and aft (error: within 3°).

For horizontal direction, the bottom of the tank (2) must be parallel to the draft.

— Ship’s bow

DS-660 Tank, top view

Weld the tank (2) to the ship’s hull. The doubling and welding methods are left up
to the shipyard.

Paint the tank (2), flange (4) and fixing plate (5) the same color as the ship’s body.

» The tank (2) is pre-painted with zinc rich primer.

» Theflange (4) and fixing plate (5) Seal these parts with masking tape
are pre-painted with zinc rich '[1 '
primer and anti-corrosion coat =

H )
(BANNOH 500). If necessary, re- T

move it with the sandblast, then
paint the flange (4) and fixing ,
plate (5) the same color as the Eﬂ
ship’s body. t

Apply adhesive (supplied) to the top

of the transducer evenly.




1. INSTALLATION

Mount the fixing plate (5) on the transducer (1).

Attach seal washer (16) to hex. bolt M8x12 (15).

Use hex. bolt (15)(16) assembled at step 7 to fasten the transducer (1) and fixing
plate (5).

Mate bolt head at the top of the transducer with the hole on the fixing plate as
shown in the fig-ure below.

9. Use M16 nut (11), spring washer (12) and flat washer (13) to fix the transducer (1)

w/fixing plate to the fixing flange (4).

Hex. bolt (15)

Seal washer (16
g/ (16)

Fixing plate (5)

M16 hex. nut(11)<g
M16 spring __ o
washer (12)

e

M16 flat
washer (13) |

Mate bolt head to hole.

Transducer (1)

Fixing flange (4)

10. For the transducer DS-631, do the following steps:

1) Attach the grommet (supplied) to the location marked with a white line on the
transducer cable.

2) Fix the grommet attached at step 1) to the notch shown below, by using the
cable fixing plate (17), hex. bolt M6x12 (18), spring washer M6 (19).

3) Pass the connector at the end of the transducer cable between the transducer
and M16 bolt, and attach the notch as shown below.

Transducer cable

Attach the connector to this notch.

Notch
(for grommet)

Pass the cable between
the transducer and this bolt.

White mark \
\ N Grommet

=)+ Cable fixing plate (17)
& ®@-<——M6 spring washer (19)
® ©=<—Hex. bolt M6x12 (18)

4) Connect the cable assy. (supplied) to the connector attached at step 3).
Clean the connector faces and pins before the connection.



1. INSTALLATION

5) Attach the metal fixing (supplied) to the connector, and use two bolts M6x20
and spring washers M6 to fix them.

Cable assy.

Spring washer
(M6)

Metal fixing

11. Pass the fixing gland (6), washer (7) and gasket (8) through the transducer cable
(DS-631: cable assy), and slide them to the white line on the cable.

12. Pass the cable through the hole at the top of the tank (2).

1 | +——— Transducer cable

<~—Tank (2)

<—— Gasket (8)
<« Washer (7)
(The hollow side must be upward.)
<—— Fixing gland (6)
< White line
(printed on the cable)



1. INSTALLATION

1-10

13. Use the tightening handle (option) to fasten the fixing gland (6) from the inside of
the tank (2). The distance between the bottom of the fixing gland (6) and tank must

be less than 15 mm.

<— Transducer cable

‘ <— Tank

- ~

Fixing gland less than 15 mm

Transducer tank, sectional view
14. Rotate the fixing flange (4) twice horizontally to make two loops. These loops
make it easy to put the cable in the tank.
15. Use the bolt M10x25 (9) and spring washer M10 (10) to fasten the fixing flange (4)
to the tank (2).

Rotate the fixing flange (4) twice horizontally
to make two loops on the cable.

M10 spring washer (10
)~ pring (10)
8 — M10x25 hex. bolt (9)



1. INSTALLATION

1.4.3 Installation with gate valve DS-661

Yy

G,

DS-661 gate valve, sectional view

Note: To install the gate valve, service space of 1000 mm height is necessary. For
details, see the installation drawing at the back of this manual.

1. When your unit is shipped assembled, remove the five items shown below:
+ Gate valve (2)

» Spacer (3)
* Gasket (5), 2 pcs.
+ Shaft (6)

< Gasket 2 (5)

1-11



1. INSTALLATION

1-12

2. Set the spacer (3) to the place selected at paragraph 1.4.1.
The “FORE-AFT” line on the spacer must be parallel with the ship's fore and aft
line (within 3°). For horizontal direction, the bottom of the spacer must be parallel
with the ship's draft.

3. Weld the spacer (3) to the ship's hull. The welding and doubling methods are left
up to the shipyard.

4. Unfasten M12 hex. nut (20), spring washer (21) and flat washer (22) to remove
the shaft (6) from the seachest cap (4).

-M12 hex. nut (20)
-M12 spring washer (21)
-M12 flat washer (22)

5. Paint the gate valve (2), spacer (3) and seachest cap (4) the same color as ship's
body. Paint only gray-colored areas; for other part, seal with a masking tape.

Pass the cable from the transducer (1) through the shaft (6) from the bottom.
7. Apply adhesive (supplied) on the top of the transducer (1).
Use hex. bolt (26) and seal washer (27) to fasten the transducer (1) to the shaft

(6).
9. Pass the gasket (8), flat washer (7) and fixing gland (11) through the transducer
cable.

Transducer cable

B? Fixing gland (11)

__——Washer (7)
The hollow side must be downward.

Shaft (6)

) _— Hex. bolt (26)
@— Seal washer (27)

Transducer (1)

10. Fasten the fixing gland (11) to the top of the shaft (6).
The height between the top of the fixing gland (11) and the top of the shaft (6) must
be less than 7 mm.



1. INSTALLATION

11. Apply grease (supplied) to both sides of the gasket 1 (5), and set it on the spacer
(3).
12. Apply grease (supplied) to the inside of the spacer (3).

13. Clean the top and bottom of the gate valve (2), and mount it on the gasket 1 (5)
mounted on the spacer (3) at step 11.

14. Fasten M20 hex. nut (17) and spring washer (18) loosely to the stud bolt of the
spacer (3).

Gate valve (2)

® M20 hex. nut (17)
® > M20 spring washer (18)

Gasket 1 (5)
Apply grease to both sides.

Spacer (3)

15. Apply grease (supplied) to both sides of the gasket 2 (5), and set it on the gate
valve (2).

16. Use hex. nut (17), spring washer (18) and hex. bolt (19) to mount the seachest
cap (4) of the shaft (6) on the gate valve (2).

Seachest cap (4)
Fore mark

Gasket 2 (5)
(Apply grease to both sides.)

Spring washer (18)\
Hex. nut (17) ﬁg
e

17. Move the shaft (6) upward and downward by hands to check if it moves smoothly.

1-13



1. INSTALLATION

18. Check that fore marks are aligned, and fasten hex. nut (17), spring washer (18)
and hex. bolt (19) tightly.

19. Fasten hex. nut (20), spring washer (21) and flat washers (22) removed at step 4
to stud bolt on the seachest cap.

-M12 hex. nut (20)
@ — -M12 spring washer (21)
-M12 flat washer (22)

Fore mark

(at the bottom
of the transducer)

The distance between the seachest cap (4) and flange (7) must be 5 mm.

—— Seachest cap (4)

Hi

How to open the gate valve

When you open or close the gate valve, unfasten two nuts shown below to rotate the
handle. Then, fasten nuts to fix the handle.

1-14



1. INSTALLATION

1.4.4 Installation using the transducer tank DS-660A

For the sectional view, see page 1-7.

Remove fixing gland (6), washer (7) and gasket (8) from the tank.

2. Set the tank to the place which was selected at paragraph 1.4.1.
The “FORE-AFT” line on the tank must be parallel with the line between ship’s fore
and aft (error: within 3°).
For horizontal direction, the bottom of the tank (2) must be parallel to the draft.

1| — Ship’s bow

DS-660A Tank, top view
3. Weld the tank (2) to the ship’s hull. The doubling and welding methods are left up
to the shipyard.

4. Paint the tank (2), flange (4)
and fixing plate (5) the same
color as the ship’s body.

Seal these parts with masking tape.

* The tank (2) is pre-painted
with zinc rich primer.

* The flange (4) and fixing
plate (5) are pre-painted
with zinc rich primer and :
anti-corrosion coat (BAN- t
NOH 500). If necessary, re-
move it with the sand-blast, then paint the flange (4) and fix-ing plate (5) the
same color as the shipAfs body.

5. For the transducer DS-631A, do the following steps:
1) Unfasten two bolts M6x20 and spring washers M6 to remove the metal fixing.

2) Connect the cable assy. (supplied) to the connector from the transducer.
Clean the connector faces and pins before the connection.

1-15



1. INSTALLATION

3) Attach the metal fixing (supplied) to the connector, and use two bolts M6x20
and spring washers M6 unfastened at step 1) to fix them.

Cable assy.

Spring washer
(Me6)

Metal fixing

6. Pass the fixing gland (6), washer (7) and gasket (8) through the transducer cable
(DS-631A: cable assy), and slide them to the white line on the cable.

7. Pass the cable through the hole at the top of the tank (2).

i
1 || +=—— Transducer cable

<~ Tank (2)

<——— (Gasket (8)

- _ Washer (7)
(The hollow side must be upward.)
<— Fixing gland (6)
<— White line
(printed on the cable)

1-16



1. INSTALLATION

8. Use the tightening handle (option) to fasten the fixing gland (6) from the inside of

the tank (2).
The distance between the bottom of the fixing gland (6) and tank must be less than

15 mm.

-<— Transducer cable

| .
C‘ ‘J_;‘ l <— Tank

Fixing gland less than 15 mm

—
o

Transducer tank, sectional view
9. Rotate the fixing flange (4) twice horizontally to make two loops.
These loops make it easy to put the cable in the tank.
10. Use the bolt M10x25 (9) and spring washer M10 (10) to fasten the fixing flange (4)
to the tank (2).

Rotate the fixing flange (4) twice horizontally
to make two loops on the cable.

M10 spring washer (10
, pring (10)
8 — M10x25 hex. bolt (9)

1-17



1. INSTALLATION

1.5 Junction Box DS-640, DS-645A/B (option)

Installation considerations

The junction box forms a joint between the distributor and the transceiver unit, and ex-
tends the distance between them to max. 500 m. Install it as below:

» Keep the junction box away from noise-emitting electrical machinery, for example,
electric gen-erator, radio transmitter and TV.

» Do not install the junction box in place of high temperature and humidity.

See the outline drawing at the back of this manual.

5(0.20" 20041 (7.87") %
Resl | 10(039) ~S
Euiie— 5T f

® ® ® ®
g c
: ek
H o
N
[::::J o 3
® ® & ol |g
®_© N
PAN L 4 S S
e — ] ] e T | I — S
5 (0.20"
12041 (4.72") (0207

Dimensions for DS-640

292 (11.50”)
5(0.20) 200+1 (7.87")

(0.28)

4| 10(0.39") ~

+1(11.9)

317 (125"

R2.5

0.24)

6
(37)(1.46")

220+1 (8.66") 5(0.20”)

Dimensions for DS-645A/B
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1.6

Proof Box, option)

For installation of the display unit on the wings of the bridge, use the optional water
proof box DS-605. Fix the DS-605 on the bulkhead and set the display unit therein.

1. INSTALLATION

Installation of Display Unit with DS-605 (Water-

Installation materials for DS-605 (Type: CP66-01731, Code No.: 001-082-660-00)

Name Type Code No. Qty Comments
Seal Washer 03-001-3002-0 ROHS | 300-130-020-10 4
Gasket (2) 26-003-1605 100-355-310-10 1
Washer (2) 26-003-1607 100-355-320-10 2
Cable Gland Washer JIS F8801 25C 000-172-238-10 2
Cable Grand Inner JIS F8801 25C 000-171-892-10 1

gasket

Silicon Rubber

S-8400W 50G

000-158-483-10

—_

Binding Head Screw

M5x12 SUS304

000-171-999-10 4 | Not included if the
flush mount sponge is
not attached on the

DS-605.

Mounting considerations

The DS-605 has waterproofing protection of IP56. When you select a mounting loca-
tion for the waterproof box, keep in mind the following points.

» Keep the unit away from electromagnetic field-generating equipment like motors
and generators.

» For maintenance and checking purposes, leave enough space at the sides of the
unit and leave slack in cables. See the outline drawing at the back of this manual.

* A magnetic compass will be affected if the waterproof box is too close to the mag-
netic com-pass. Observe the compass safe distances (see page i) to prevent inter-
ference to a magnetic compass.

Mounting procedure
Note: Mount the DS-605 on the bulkhead so the cable glands and the drain hole are

down.

1. Fix the DS-605 on the wings of the bridge.
1) Insert the seal washer (03-001-3002-0 ROHS) to four fixing holes.

2) Fix the DS-605 with four
M10 bolts (dockyard sup-

ply).

Note: Mount the unit so the

cable glands are down.

< 340 (13.39")
3 Fixing hole
\&/ ‘} (- 4'@15
© Y ”
AU @
©&
—Ly ~
N
=== E
< ottttmmmtt oL I PN Cable gland
310 £ 0.5 (12.207)
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1-20

3) Apply silicon rubber to M10 bolts as shown below.

Apply silicon rubber.

/
M10 bolt —&==
Seal washer T

2. Connect the TTYCS-4 cable to the DS-600 through the cable glands for the DS-
605.

1) Fabricate the cable as shown below.

M3
(Om]
(©m]

2)
3)

4)

5)

TTYCYS-4
80 . 35 | 130 ‘
7 ‘ | Vinyl seath Vinyl seath
i

: Shield T Vinyl tape Armor
X2 Fold back and wrap internal shield
and fix it by cable clamp.
Pass the clamping gland, washer (26-003-1607), gasket (26-003-1605) and

washer (supplied as installation materials) onto the cable, in that order.
Pass the cable through the cable gland as

shown below. g ﬁ
Open the front cover of the DS-605 and con- | ®

nect the ground wire attached inside the DS- Fememe g

605 to the ground terminal on the rear of the d

DS-600. U O O ’
Connect the cables to the DS-600. Refer to * * Attached inside
chapter 2. the cable gland

3. Remove each binding head screw from four cor-
ners of the DS-605 and set the DS-600 to the
DS-605. These screws can be discarded. Gasket* | | YVasher”

Apply silicon grease to the binding head screws )~ Clamping gasket

included in CP66-01731 and fix the DS-600 to
the DS-605 with four binding head screws. TTYCYS-4 cable

5. Tighten the clamping glands to fix the cables.

Apply putty to the cable glands for waterproofing.

7. Connect the ground terminal for the DS-605 to the ground terminal on the hull with
the IV-1.25 sq. wire.
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86 + 0.5 (3.39")

\

/}

Latch @

1. INSTALLATION

How to change orientation of the front cover of DS-605

The front cover of the DS-605 can be oriented up, down, right or left. To change the
orientation of the front cover, do the following.

Note: Set the front cover so the FURUNO logo on the cover is right side up. The drain

hole must be down.

1.
2.
3.

Remove eight screws from two hinges.

Remove two screws from the latch.

Remove the hinges and the hidden lids for fixing hole of latch in consideration of
the opening direction.The hidden lids for fixing hole of latch are taped on each

side.

Orient the front cover as desired and fix the hinges and latch.

AN

FURWOOM®

@

=

= o=

e

b

-

N

Screws for hinge

Hidden lids for
fixing hole of latch
(four sides)

J

Remote Controller RD-501/Dimmer Controller
RD-502 (option)

The optional remote controller RD-501 and dimmer controller RD-502 can be flush

mounted in a panel. The size and the mounting procedure are shared by RD-501 and
RD-502. For the mounting location, refer to the mounting considerations for the dis-
play unit in section 1.2.

Note: Before you fasten the display unit to the cutout, first connect the cables referring
to chapter 2.

1.

Make a cutout in the mounting location (88 mm (width) x 76 mm (height)).

2. Make four holes of 4 mm diameter in the locations indicated in the illustration be-

low.

3. Set the remote controller or dimmer controller to the cutout. Insert four binding
head screws (M3x12) from the front side then fasten the unit with four sets of flat
washers, spring washers and hexagonal nuts from the rear side.

o)

88 £ 1.0 (3.46")

»
=

76 £ 1.0 (2.99")

<%

\

<

\

4
86+ 05(3.39)

7

(e]

%

O

(oisp] (unir) (o]

REMOTE CONTROLLER
RD-501

N

(o]

%
Fixing hole (4- ©4)

(i
]
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1.8

1-22

Rate-of-Turn Gyro DS-670 (option)

The rate-of-turn gyro must be installed, in a location with minimal vibration, so that the
sensor in-side the unit is level to within 1 degree. (There is no designation for orienta-
tion of the unit.) Select the location considering that the cable for connection with the
distributor is 5 m.

Note: When installing the rate-of-turn gyro, wear the earth strap to prevent the elec-
trification.

Use the four stud bolts, flat washers, spring washers and eight adjust nuts to fix the
unit. See the outline drawing at the back of this manual.

Use the XH connector (supplied with DS-670) to connect cables.

Leveling adjustment

This adjustment must be performed while the ship is in dry-dock where it has no heel-
ing and trimming inclinations.

Place a T-type level meter on top of the sensor to measure longitudinal and transverse
inclination. To level the sensor, turn the adjust bolts.

T-type level meter Sensor



2. WIRING

Refer to the interconnection diagram at the back of this manual to connect cables.

Distributor
DS-610 Remote Controller RD-501/
1 ° ° © b Dimmer Controller RD-502
ol © o0
oo
|
I ’ TTYCS-4 <|:|:|:|
A . Display Unit |
(main)
W . N DS-600
l-‘ -
= TTYCYS-4 or TTYCS-4 |- gEBEE
100-240 VAC o | (Max. 150 m)
(DPYC-2.5)
: Dlsplay Unit (sub) DS-600, RD-20/50 (x5)
DS-670 )
(S66-9-5) ! 'Grria_?scelver
o i
ANALOG VOLTAGE OUT (TTYCS-1) i DS-640 300
ANALOG CURRENT OUT (TTYCS-1)_ . )
KP INJOUT (TTYCS-1, x2) — L
ALARM SYSTEM — = |
ANALOG METER OUT (TTYCYS-1Q, x2) : i @
A,
i ! .
LOG/CONTACT, 200 pulse (DPYCY-1.5, x4) — - g’fS A’ option) 2485_8
IEC61162/IN (TTYCS-1, x3) bepacrd | | eroerd 1
IEC61162/0UT (TTYCS-1, X5) ——— TTYCY-A9S or | TIYCY-4S®
TTYCY-4S* TTYCY-10S* DPYCY- 4 0*
DPYCY-4.0*

Transducer cable

(30 m/40 m/50 m/60 m) Transducer
DS-630/631/
630A/631A

*The cable length between DS-620 and DS-610 must be less than 500 m.

Note: For details of JIS (Japan Industrial Standard) cables, see "JIS CABLE
GUIDE" on page AP-4.

Precautions for cable installation
Observe the following guidelines to prevent noise, interference problem.

» The transducer cable carries very weak signals (amplitude less than 0.1 uV), which
are easily interfered by noise. The need for a good ground cannot be overempha-
sized. Pass the transducer cable through dedicated conduit. Fill the conduit with vi-
bration absorbing material (sand, etc.) to prevent vibration. The part of the cable ex-
tending from the conduit should be as short as possible. Separate the transducer
cable at least 40 cm from other cables.

* Locate DS-60 cables away from the transmission antenna cable or radio equip-
ment.

» Locate the DS-60 cables away from the power cables mentioned below. Also, sep-
arate cables at least 40 cm when the cables are run parallel with power cables.

» Cable carrying more than a few kilowatts power to fluctuating loads
» Cable carrying switching waves generated by thyristor, etc.

21



2. WIRING

2.1

+ If the cables run through conduit or duct behind a non-metallic bulkhead, use a
sheathless armored cable and ground the cable to the ship’s hull every 50 cm.

Grounding

Connect the units and cables to the ground to prevent interference to the system and
other equipment, referring to the following points:

Keep all the units of the DS-60 as far away as possible from other radio equipment.
» Do not put the cables close to the cables of other radio equipment.

All cables should be as short as possible.

Gound the units of the DS-60 with suitable grounding wire (local supply).

/\ CAUTION

Ground the equipment.

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

Connection of WAGO connector

Remove the WAGO connector from each unit and connect each cable core to the
WAGO connector. See the interconnection diagram at the back of this manual. The
terminal opener is attached inside each unit.

How to connect wires to WAGO connector

Press downward.

Terminal opener

Wire
\Twist WAGO connector

Procedure

1. Twist the cores.

2. Set and press the terminal opener
downward.

3. Insert the wire to hole.

4. Remove the terminal opener.

5. Pull the wire to confirm that it is secure.

Distributor Unit DS-610

The Distributor Unit DS-610 has two lines of cable clamps, and there are 13 cable en-
trances in total. The cables and corresponding cable entrances are shown on the re-
verse side of the top cover of the DS-610. Fabricate cables referring to page 2-4. Pass



2. WIRING

the cables through their respective cable entrances and connect them to WAGO con-

nectors.

Top cover

(-]
Y
© ®

J

A

(

U UUUYT
e UUU o

(&)

=)

Cable clamps, entrances

(two sets)

[To]

m [0]0/00/00/0
T
ﬂ COM—COLO<FEPN—
0 [QOOQOOOC) ~—|
<+ wotoou— -
44444 (@]
m [GO000 — oaN—o
T B T T OO OO O AN
-—
R =) N

T T T T OY O OO N —

f

TB3

f

~— T OO~ OLOT N —

[10] 00,0000 00000

Fix each shield of cables

here.

k Cable clamps

Earth plates (two sets):

ﬁ____ - __ (0£9-sQ 016
i uin}-jo-eley) G-6-99S
i

7“ am_%_un:mv
-SAOALL/F-SOALL
I
|

_
H 7_ (Ae(dsip ang)
" ™ #"SADALL/P-SOALL

1 [ (LNO/NI dX) L-SOALL
[__ (LNO Z9119D31) L-SOALL
| (WHVV) SZ-OALL
| (L) Il
(LNO Bojeuy)

| |
NN |-SOALL
|
|
|

| [ [ (Reidsip uiepy) p-S(A)DALL (4919w Bojeuy)
| (NI 29+19031) L-soALL  OFSOALL
| | (VS¥9/0+9/029-SQ) SY-ADALL

)

TB101 TB102

(inside the
shield cover

loll | (1nd1no 907 §'1-0Ada

j (029-sQ 404 Jamod)

li
-A0AdA

[0 [

ol

L] (Jamod) G'Z-AOAdA

o

IV-3.5 sq.



2. WIRING
DS-610 Distributor Unit

TB1 (LOG OUT), DPYC-1.5 TB7 (DS600), TTYCS-4
320 170

%, OO0
P RRRARARARRS
SO0 00.0.0.9.9.9.9.9.9.9

Vinyl tape )'<3 ! | Vinyl tape

TB8 (ALARM), TTYC-7S
TB2 (IEC61162 IN), TTYCS-1

200
, 250 e
7
i ©
! 5 6 100
x3 100
Vinyl tape
TB9 (IEC61162 OUT), TTYCS-1
TB3 (Analog meter), TTYCS-1Q ( )
200 |
300 7

7 — < —

e s

XX I TR
I s
i 0.9.0.0.0.90.0.0.0.0.0.0.0.0.0.0
B[RRI

[ IRRRRRRRRRRRRRIRRR)

Vinyl tape
TB3 (Analog current/voltage), TTYCS-1 TB10 (Sub display), TTYCS-4/TTYCYS-4 (for DS-605)
300
7 250 | |80
B 7 | |<———>
o
6 -
®
100 Vinyl tape 100 |
TB4 (KP IN/OUT), TTYCS-1 TB11 (Sub display), TTYCS-4/TTYCYS-4 (for DS-605)
250
220
7 |80
A PO XIOOON XY
R L
Vinyl tape 100
TB5 (DS670), $66-9-5
250
| 50 TB101 Power (main), DPYCY-2.5
7
TEee———— ' % :
50
; | |
©m , | ‘
x5 Vinyl tape ©rT | ::E:E:E:Eo

TB102 Power (for DS-620), DPYCY-4
80 100

ooV
00 %% %
X

Vinyl tape

180




2.2

DIPSW S3 Settings

DIPSW S3 is on the MAIN Board (66P3950) inside the Distribution Unit DS-610.

S3-#1.2

2. WIRING

When the analog indicator is connected to the DS-610 Distributor Unit (TB3 #1,2 and
#5,6), set the output voltage range according to the speed scale and range. The table
below shows the corresponding settings.

DIPSW Setting
S3-#1 OFF (Factory default) | ON
S3-#2 ON OFF (Factory default)
Output voltage range -5.0t0 10 -3.3t0 10 -2.51t010
(mA)
Analog indicator speed -10 to 20 -10 to 30 -10to 40
scale range (kn)

Note: These settings do not affect the analog output ports (TB3 #9 through #12).

S3-#4 to #8

Alarm contact input/output settings by the DIPSW S3 are shown below.

OFF (Default settings) ON
S3-#4 Contact input Contact input
REMOTE ACK | For ACK, close input For ACK, open input
S3-#5 Contact output Contact output
LOCAL ACK For ACK, close output For ACK, open output
S3-#6 Contact output Contact output
ECHO FAIL Normal open output Normal close output
S3-#7 Contact output Contact output
SPEED LIMIT Normal open output Normal close output
S3-#8 Contact output Contact output
SYSTEM FAIL Normal open output Normal close output

Note 1: S3-#3 should remain OFF, the default setting.
Note 2: [POWER FAIL] is normal close output regardless of the settings of DIPSW.

When the power is off, all contact outputs are open output.

MAIN Board (66P3950)

Distribution Unit DS-610, cover removed

#8
#1
#6
#5
#4
#3
#2
#1

=
T
%
=
o
w

OFF
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2.3

How to Adjust the Analog Indicator

If it is necessary to adjust the offset or gain of the analog indicator or analog output,
output dummy speed from the demo mode then adjust the applicable potentiometer
on the MAIN board in the DS-610.

1) ANA_DISP1 offset adjustment: R180 (Rotate clockwise to offset in the AST direction)
2) ANA_DISP1 gain adjustment: R181 (Rotate clockwise to decrease the gain)

3) ANA_DISP2 offset adjustment: R169 (Rotate clockwise to offset in the AST direction)

(

(

(
4) ANA_DISP2 gain adjustment: R181 (Rotate clockwise to decrease the gain)
5) ANA_V offset adjustment: R198 (Rotate clockwise to increase the offset value)
6) ANA_V gain adjustment: R190 (Rotate clockwise to increase the gain)
7) ANA_C offset adjustment: R212 (Rotate clockwise to increase the offset value)
(

8) ANA_C gain adjustment: R217 (Rotate clockwise to increase the gain

cr2i | 4p | 2ved | gn  ovaw  mm
0 g ) >

i 1! | ] | | 15
R190 e S — 1
— R170
R212
) ATH a ;M:J G S h
R198 ral S e b 2 R180

How to adjust the analog indicator

1. Set 0 kn for test speed in the demo mode, then adjust the offset of the analog in-
dicator.

2. Set 15 kn or 20 kn for test speed in the demo mode, then adjust the gain of the
analog indicator.

Note: Do the test for the gain adjustment with the ship’s cruising speed.

The specifications of voltage and current for analog indicator

Voltage output -10 to 30 kn: -3.33 t0 10.0 V

Current output -10 to 30 kn: 4.0 to 20.0 mA (0 kn: 8.0 mA)
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24 Transceiver Unit DS-620

Cables TTYCY-4S, DPYCY-4 and the transducer cable are connected to the DS-620.
Fabricate and pass them through their respective the cable clamps at the bottom.

DS-620 Transceiver unit

TTYCY-4S
TB6
1
. 2
. 3
| Vi 4
! inyl tape E 5
' 6
x

3 TB5
DPYCY-4 1
2
| 150 | 1 0| 30 ) 3
| [~ 4
® 5
e ! . TB2 °
T C | ; TB4
Vinyl tape | | 3 ]
Transducer cable I ! 4 2
1 [ 5 . 3
400 (for TB6*) '\t 6 5
1 6

20 | 100 50 L ; 2

7 20 I H !

| \ (© | 1

O — 3
) %5@#%\\\

| g1 x3
| 150 (for TB4*)

x3

DPYCY-4.0 TTYCY-4S Transducer cable
250 (for TB5*)
Conductive tape

Wrap wires of cables connected (TR-19 L=3000, supplied)

. . Wrap th n ivi roun I
to TB4, TB5 and TB6 with conductive ap the co .dUCt € tape around cable
s two or three times, and set the taped part
tape. Then, wrap them with vinyl tape. .
in the cable clamp.

Note: The transducer cable has nine twisted-pairs of signal lines (w/polarity). Be care-
ful to connect them to the correct connectors in the transceiver unit.
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2.5 Display Unit DS-600, Remote Controller RD-501/
Dimmer Controller RD-502 (option)
Use the TTYCS-4 cable to connect the display unit DS-600 to the distributor.

Note: The cable length must be less than 150 m.

DS-600 Display unit

TTYCS-4 (TB1/2, for distributor)
(TB3, for RD-501/502 (option))

100
> 7 35, Arbitrary length
M4 &&= = ¢ O
X v
i \ Sheath

<3 Vinyl tape

Wind the shield.

Vinyl tape

TTYCS-1 (TB4, for RD-20/50 (option))

100 35 Arbitrary length

L7

Vinyl tape Vinyl tape

Wind the shield.

RD-501 (end of RD-501)

TTYCS-4
Z 110 Arbitary length A'l’mor
f
| = 15 Sheath
x2 .
M4 Vinyl tape

RD-502 (end of RD-502)

TTYCS-4

Arbitary length | Armor

~ 65 Sheath

M4 Vinyl tape

2-8
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Connect cables fabricated on the previous page to terminals on the back of the unit,
and fix them with clamps.

Display Unit DS-600

to RD-501

TB4 TB2
2 1 6 543 21
TB1
4 3 2 (7 "\
o ©
R -2 @ ol (e
S . EEEC CHS
Dimmer Controller Remote Controller ) S
RD-502 RD-501
to
987654321 987654321 < . TTYCS-4 Distributor Unit
O|O|jgjooojoo|jc Ojojgjoojooo)c 8-
Q0000 O > -
= .
bl -
= '/‘ N
- !/ ?5254
.. o IV-1.25sq.
__________ -____________.-_"_______________I
! — RD-20/RD-50 (ex. RD-50) |
TTYCS-4 — |
1 ] :
I = .
1 L 1
1 [ !
1 ] :
| = .
| [ I
1 [ | !
1 ] :
I = .
. [ I
! L [THIL :
1
1 to RD-20/50 NRNNNI !
: |
1 1
1 1
1 1
1 1
1 1
1 1

For detail, see Operator’'s Manual for RD-20 or RD-50.

DS-600, example of connection

When using the optional water proof box DS-605, TTYCYS-4 cable is necessary.
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2.6 Junction Box (option)

The optional Junction Box DS-640 permits extension of the cable connected between
the Junction Box and the Transceiver Unit up to maximum of 500 m.

2.6.1 DS-640
Fabricate two TTYCY-4S and DPYCY-4 cables as shown below.

DS-640 Junction Box

TB1/TB2, TTYCY-4S
120

TS,
RIRRKS

RRRRRKS

TB101, DPYCY-4.0

| 60 10| 30

I

©.m RS

e | [R5
Vinyl tape

| & a

TB1 TB2
87654321 87654321
loldldldddod] lolddddaldd]

A= e—-k--- ]

i IV-3.5 sq
DPYCY-4

TTYCY-4S TTYCY-4S

DS-640, internal view
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2. WIRING

2.6.2 DS-645A/645B
When using the JIS cable TTYCY-19S or TTYCY-10S between the distributor and the
transceiver unit, select the optional DS-645A and B. These units are supplied with one
pair, and you should take care to install them correctly; DS-645A: connected to the dis-

tributor unit, DS-645B: connected to the transceiver unit.

DS-645A/B Junction Box

260 (x3), 100 (x8) 201 30

—>-—|<l Rl
e a
160 /
Vinyl tape
DPYCY-4.0
« 70 10| 30
1 >
©m)
@: | 1 e
/
Vinyl tape
TTYCY-4S

Vinyl tape

TB1 B2
87654321 87654321

--------------

g
am®

L
T T

TTYCY-4S DPYCY-4 TTYCY-19S or TTYCY-10S
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2. WIRING

2.7 Rate-of-Turn Gyro DS-670 (option)

Connect the signal cable S66-9-5 (7P, supplied with DS-670) and DPYC-1.5 cable (lo-
cal supply) as described on the reverse side of the top cover.

[ ]

T T ]
[CloTo]
(@) O
VSF-2 sq 99
¥
25
$66-9-5 cable B
(7pin, supplied Zi Vinyl tape
with DS-670) |
DPYC-1.5
(Local supply)

2-12



3.

MENU SETTINGS

3.1

After the installation is completed, set up the system from the [Service] and [System]
menus.

How to Use the [Service] Menu

1. With the power off, press and hold the DISP key, then press the PWR key to show
the [Service] menu.
Note: Do not release the DISP key until the system releases a audible beep.

Operation tMain

I1/0 Port

Output Data Format : IEC61162-2 Ed.1
Input Data Format :IEC

IEC61162 IN Monitor

SI0 Monitor
Setting Ship's Data

Ship's Name + 0000000000
IMO + 0000000000
Reference Point : Center
Alarm Buzzer : ON
Alarm Hysteresis : 0.0kn
L/IL digit t4digit
Used Time

LCD RESET

ROT RESET

[AJ¥]: Select
[ENTI : Enter

[Service] menu

2. Press A or V¥ to select a menu item, and press the ENT key to show the setting
window.

3. Press A or V¥ to change the setting, and press the ENT key. To return to the
menu, press the MENU/ESC key.
To enter alphanumeric data; for example, [Ship’s Name], do the following:

1) A character input box appears, with the input cursor at the far-left position.

SET

A
Input cursor ——| gTpTo0]0o0]0]0]0]0]
v
{0~9 A~Z ._ - Ispace)

[A1/I¥] :Select
[ENTI] : Enter
[MENU/ESC] : Cancel

2) Press A or V to select character.
3) Press the ENT key to confirm selection.

4) Repeat step 2) and step 3) to complete the item.
You can move the input cursor with the ENT and MENU/ESC keys.
ENT: Move right.
MENU/ESC: Move left.

4. Repeat step 2 and step 3 to complete the setting.

For items to be set at the installation, see the table on next page.
5. Press the PWR key to turn the power off.



3. MENU SETTINGS

play only).

Note: This item is grayed out (inop-
erative) when [Alarm Mode] is [Alert
I/F1]or [Alert I/F2].

[Enable]: Stop the audible alarm at
the external equipment. To “ACK”
the alarm, press the ALARM ACK
key.

[Disable]: Stop the audible alarm
and “ACK” the alarm at the external
equipment.

Option
Menu item Meaning (default in
boldface)

[Operation] Select [Main], [Sub] or [Satellite] to | [Main], [Sub], [Sat-
use. ellite]

For display units connected to TB7
in the DS-610, select [Main].

For sub display units connected to
a GS-100 and DS-60 (dual input),

select [Satellite].

[Alarm Mode] Select the alarm mode. (Select [Legacy],
[Alert I/F1] or [Alert I/F2] when [Alert I/F1],
connected to AMS.) [Alert I/F2]

[Buzzer Stop] Select the signal to input to TB8 [Enable],

#11 and #12 of DS-610 (main dis- | [Disable]

[Output Data Format]

Select the version of IEC61162
data to output from DS-610.

[[EC61162-1 Ed.2]
[IEC61162-1 Ed.3]
[[EC61162-2 Ed.1]
[[EC61162-1 Ed.4]

[Input Data
Format]

[IEC]

[61162_IN_1]

Select IEC data format input to the
channel 1 of the IN port, TB2-#1, 2
in DS-610. (main display only)

[61162_IN_2]

Select IEC data format to input to
the channel 2 of the IN port, TB2-
#3, 4in DS-610. (main display only)

[61162_IN_3]

Select IEC data format to input to
the channel 3 of the IN port, TB2-
#5, 6 in DS-610. (main display only)

[[EC61162-1 Ed.2]
[IEC61162-1 Ed.3]
[[EC61162-2 Ed.1]
[[EC61162-1 Ed.4]

[NMEA]

[61162_IN_1]

Select NMEA data baud rate to in-
put to the channel 1 of the IN port,
TB2-#1, 2in DS-610. (main display
only)

[61162_IN_2]

Select NMEA data baud rate to in-
put to the channel 2 of the IN port,
TB2-#3, 4 in DS-610. (main display
only)

[61162_IN_3]

Select NMEA data baud rate to in-
put to the channel 3 of the IN port,
TB2-#5, 6 in DS-610. (main display
only)

[4800]
[38400]

[IEC61162 IN Monitor]

Monitor the IEC input signal described above. (main dis-

play only)

[SIO Monitor]

Monitor the serial signal input to the display units. (main

and sub)




3. MENU SETTINGS

Option
Menu item Meaning (default in
boldface)
[Reference Point] Select the reference position to use | [Bow]
to calculate ship’s speed. (main dis- | [Transducer]
play only) [Center]
[Alarm Buzzer] Select [ON] to get the audio alarm | [ON], [OFF]
when an alarm is violated. (main
display only)
[Alarm Hysteresis] Set the amount of tolerance to ap- | [0 to 5 kn]

ply to the Speed Limit alarm (main
display only). For example, if you
set “1 kn” here and ”30 kn” for the
Speed Limit alarm, that alarm is
cancelled when ship’s speed drops
to 29 kn from 30 kn.

(Default: 0 kn)

[L/L digit] Set the number of digits to show for | [3 digit], [4 digit]
the minutes indication in latitude
and longitude position.

[Others] For the serviceman. These are not used at the installa-

tion.

3.2 How to Set the [System] Menu

Set the items on the [System] menu after completing those on the [System] menu.

3.2.1 How to show the [System] menu

1. Press the PWR key to turn the power on.
2. Press the MENU/ESC key to show the main menu.
3. Press V¥ to select [System], and press the ENT key.

System Parameters
Offset Data
Setting Ship's Data

[HENU/ESC] : Cancel

Select
Enter

Exit

[System] menu
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3.2.2 How to set ship’s data

Enter the dimensions of your ship’s on the [Setting Ships Data] menu.

1. Press V¥ to select [Setting Ship’s Data], and press the ENT key to show the Set-
ting Ships Data menu.

Ship's data reference
LOA

Setting Ship's Data LS
LOA : 300.0m T & x /_
B : 30.0m D
L1 : 15.0m
L2 : 0.0m T T
L3 :193.0m B D L4 L2
L4 : 0.0m L ke L
L5 :200.0m
D : 0.0m 13- t13
[A1A¥] :Select
[ENTI :Enter z : DS-60 transducer
[IMENU/ESC] : Cancel <+ Nav sensor antenna
IDISP] :Exit # t Echo sounder

[Setting Ship’s Data] menu

2. Select an item, and press the ENT key to show the setting window.
Refer to the table in below to enter the dimensions.

Item Meaning Setting range
[LOA] | Ship’s length 50.0 to 400.0 m
[B] | Ship’s width 5.0t0 100.0 m
[L1] | Horizontal distance from the ship’s bow to | 0.0 m to the setting value for [LOA]
transducer
[L2] | Horizontal distance from port to transducer | 0.0 m to the setting value for [B]
[L3] | Horizontal distance from ship’s bow to 0.0 m to the setting value for [LOA]

GPS antenna

[L4] | Horizontal distance from port to GPS an- | 0.0 m to setting value for [B]
tenna

[L5] | Horizontal distance from ship’s bow and 0.0 m to setting value for [LOA]
CCRP (bridge)

[D] | Horizontal distance between transducers | 0.0 m to ([LOA]-[L1])
for DS-60 and echo sounder.

3. Press the MENU/ESC key to close the menu.
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3.2.3 How to enter offset values
1. Press A to select [Offset Data], and ENT key to show the [Offset Data] menu.

Dffset Data

Trim :  0.0deg
Heel :  0.0deg
XDCR : 0.0deg
Compass Calibration: 0.0deg
S0G Calibration :  0.0%
STW Calibration :  0.0%
[ANIY] :Select

[ENTI :Enter

[IMENU/ESC] : Cancel

[DISP] Exit

2. Select [Trim], and press the ENT key.

SET

A
0.0deg
¥
{-12.5~+12.5)
Step 0.1deg

[AN/Y] :Select
[ENTI : Enter
[MENU/ESC] : Cancel
[DISP] tExit

3. Enter the offset value for inclined angle, and press the ENT key (setting range:
-12.5 to +12.5°, +: rise at bow).

Press V¥ to select [Heel], and press the ENT key.

5. Enter the offset value for the heel, and press the ENT key (setting range: -12.5 to
+12.5°, +: rise at port).
Press V¥ to select [XDCR], and press the ENT key.
Enter the offset value if transducer is not installed perfectly with ship’s fore-aft line

(setting range: -60.0 to +60.0°). Measure the difference between ship’s fore-aft
line and the line on the transducer, and enter it.

AN
N
O\
D Jo

Offset: +0 Offset: +a Offset: -a

3-5



3. MENU SETTINGS

3.2.4

3.2.5

How to correct the ship’s speed

Correct the speed error using the test sheet at the back of this manual.

Press V¥ to select [SOG Calibration], and press the ENT key.

2. Enter the offset value for the speed over ground, and press the ENT key (setting
range: -12.5 to +12.5%).

3. Press V¥ to select [STW Calibration], and press the ENT key.

Enter the offset value for the speed through water, and press the ENT key (setting
range: -12.5 to +12.5%).

5. Press the MENU/ESC key several times to close the menu.

Interference rejection

Interference rejection (Input

Interference can be detected during a noise test, and the interference may affect the
speed log measurements and readings. To reject the interference, you can use the in-
terference rejection circuit inside the transceiver unit.

The circuit uses the keying pulse (KP) from the external equipment to reject interfer-
ence. External equipment should be connected to the KP_IN terminal.

PCN (66P3950)

TB-4 CR10
H 100Q W
3
v Photo (KP_IN]
KP_IN— A Coupler
4 C
-

Required KP output

The interference rejection circuit requires the following KP output. If the interfering
equipment has KP output outside this range, take the measure shown in “How to buf-
fer the KP” on the following page.

5Vto 15V l

oVi—/—m—————— —— — — — — — — — r Less than 1V
Required KP output
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How to buffer the KP

............... : Ty DS.610

1 S -

J_l_ TB4

App. 300Q

KP out App. 2KQ pPp ’
Interfering App. 300Q Interference
equipment ! C rejection
--------------- ;7 b Additional  i____.__ circuit

o CIrCUIt

The following method can also be used:

App. 300Q

App. 300Q

c Interference

|_| rejection
..., Circuit
App. 2KQ Additional

circuit

Menu settings

Where external equipment is connected to the KP_IN terminal, the following proce-
dure must also be completed.

Press the MENU/ESC key to show the main menu.

Press A or V to select [System], then press the ENT key.

Press V¥ to select [System Parameters], then press the ENT key.

Press V¥ to select [IR], then press the ENT key.

Press A to select [ON], then press the ENT key.

ok~ wdh =

Note: The DS-60 does not have a mode to allow synchronization with external equip-
ment’s KP.

Interference rejection (Output)

When outputting KP from the DS-60 for the purpose of suppressing interference to
other ultrasound equipment, remove the TX trigger pulse from the TB4 (KP_OUT) ter-
minal.

RS-422 driver
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3.3

Demo Mode

The demonstration mode displays and outputs internally generated speed data and
requires external input of navigational data. This mode can be used for demonstration
and to check output to external equipment. “SIM” appears on the screen when the
demonstration mode is active.

1.

N o o~

While pressing the DISP key, press the PWR key to turn on the power. The [Ser-
vice] menu appears.

Press A or V¥ to select [SIM], and press the ENT key.

OFF
SET TEST Speed : 40.0kn

Press to select [SET TEST Speed], and press the ENT key. The window for set-
ting of the test speed appears.

SET

Y
40.0kn
v
{0.0~40.0)
Step 0.5kn

[AI/Y] :Select
[ENTI] : Enter
IMENU/ESC] : Cancel

Press A or V to select the appropriate spped, and press the ENT key.
Press the PWR key to turn off the power.
Press the PWR key again to turn on the power. The simulation mode starts.

To stop the simulation mode, press the PWR key to turn off the power. Do step 1
to re-apply the power. Whenever you open the [Service] menu, the [SIM] menu is
set to [OFF].

Press the PWR key to turn off the power.



APPENDIX 1 CALIBRATION

For an accurate display of speed, a test to find the difference between your actual speed and the
speed calculated by the equipment is necessary. The offset values are calculated from the speed
test by comparing the DGPS measurements, or by conducting a milepost run.

Note: To obtain accurate offset values, it is recommended to conduct the test using similar con-
ditions and speeds to a regular voyage.

Doppler speed test

The doppler speed log can be compared with the speed measurement of your DGPS. The test
should be done in an area with a depth of 40 m or more.

Note: If a depth of 40 m or more is not available, the SOG-based VBW data can be used in COG
mode to obtain the measurement.

Steer the ship at a steady speed for 10 minutes or longer on the test course (EG: A to B in the
following figure). The ship’s speed data is collected as NMEA output data. Calcurate the offset val-
ues for the average of the difference between the DGPS measurement. The calibration value is
set based on the difference.

Vg1 (go)
DGPS g vg_ = Val+Vg2
speed Vg2  (return) —2
* : 5
| vd1 _ (go) i
Doppler | vd, = Vd1 +Vd2
Speed log ! Vd2  (return) | 5
speed
. Vd -Vg
Margin of error(%)= —mean__=mean 10
Vg

mean

Where;
d: distance run(NM), Vg1, Vg2: GPS measured speed (kn), Vd1, Vd2: doppler speed log mea-
sured speed (kn).

By conducting the same test using different speed conditions, you can obtain varied sampling da-
ta. Use the average values to calculate a calibration value and allow a 2% margin of error.

Note: The procedure for setting the calibration value in the menu is covered at the end of this ap-
pendix.

AP-1



APPENDIX 1 CALIBRATION

Milepost run

It is common practice to check a new ship’s performance at an official trial run. Take this opportu-
nity to calibrate the DS-60. In practice, the ship speed is evaluated as follows.

1. Calculation with transit posts

Steer the ship at a steady speed on the test course, e.g. A—>B in the illustration. Speed is obtained
from the following equations. Note that Sg1 and Sg2 are both speeds over the ground (SOG);
however the DS-60 provides the speed through the water. To find the speed through the water, a
return trip is necessary.

P1'

A APZ'

' Transit posts ' Transit posts

P1A

| Sg1 |
i Sg2 i

Sg1 = d/t1 x 3600 (kn)... (1)
Sg2 = d/t2 x 3600 (kn)... (2)
Sw + St =Sg1 (kn)... (3)
Sw - St = Sg2 (kn)... (4)
Adding (4) and (3), we get;
28w = Sg1 + Sg2 (kn)

Therefore, Sw = (Sg1 + Sg2)/2 (kn)... (5)
where,
d = distance run (NM),

t1 = time taken to run 1 (s),

t2 = time taken to run 2 (s). (Note: Runs 1 and 2 are in opposite direction.)
Sw = Speed through the water (kn),

St = Speed of tide current (kn),

Sg1 = SO0G for run 1 (kn),

Sg2 = SOG for run 2 (kn).

Thus we can find a speed through the water by making a round tip.

2. Calculation with DS-60

To measure the distance run between points A and B by DS-60, do the following:

1. Reset the distance run figure of DS-60 to zero by selecting [Reset] on the [Trip DIST] menu
at the moment the ship passes point A.
Run the ship from A to B at full speed, timing with a stopwatch.

Read the distance run (nm) and time taken to run (second) exactly at the moment the ship-
shape point B.

4. Run the ship from B to A at full speed rehearing to step 1 through step 3.

AP-2
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Where,
n1 (NM) = distance run from A to B measured by DS-60
n2 (NM) = distance run from B or A measured by DS-60

Therefore, the average run from A to B measured by DS-60
Therefore, the average ship speeds of run 1 and run 2 are calculated as follows.

Slog1 (kn) = n1/t1 x 3600
Slog2 (kn) = n2/t1 x 3600

The average ship speed of round trip is Slog (kn) = (Slog1 + Slog2)/2 ...(6)

3. Speed error

From (5) and (6),
Error = (Sw - Slog)/Slog X 100 (%)... (7)

Caliblation Setting

The speed error can be corrected at [OFFSET DATA] on the [System] menu as follows:

Press the MENU/ESC key.

Select [System] and press the ENT key.

Select [OFFSET DATA] and press the ENT key.
Select [STW CALIBRATION] and press the ENT key.
Enter the value of caliblation.

o &~ bh =

Repeat the above procedure several times to satisfy the speed accuracy specification.
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APPENDIX 2 JIS CABLE GUIDE

Cables listed in the manual are usually shown as Japanese Industrial Standard (JIS). Use the following guide to locate
an equivalent cable locally.

JIS cable names may have up to 6 alphabetical characters, followed by a dash and a numerical value (example:
DPYC-2.5).

For core types D and T, the numerical designation indicates the cross-sectional Area (mm?) of the core wire(s) in the
cable.

For core types M and TT, the numerical designation indicates the number of core wires in the cable.

1. Core Type 2. Insulation Type 3. Sheath Type

D: Double core power line P: Ethylene Propylene Y: PVC (Vinyl)

T: Triple core power line Rubber

M: Multi core pPYeY

TT: Twisted pair communications
(1Q=quad cable)

29)) (@@

4. Armor Type 5. Sheath Type 6. Shielding Type ey
C: Steel Y: Anticorrosive vinyl S: All cores in one sheath
sheath -S:  Indivisually sheathed cores

SLA: All cores in one shield, plastic
tape w/aluminum tape

-SLA: Individually shielded cores, MPYC4
plastic tape w/aluminum tape

23 4 5 1 2 3 4 ‘gg’
EX: TTYCYS LA 4 MPYC -4
Designation type J Core Area (mmz)—-l_ Designation type] # of cores]- TrYesta
The following reference table lists gives the measurements of JIS cables commonly used with Furuno products:
Core Cable Core Cable
Type Area Diameter | Diameter Type Area Diameter | Diameter

DPYC-1.5 1.5mm? 1.56mm 11.7mm TTYCSA1 0.75mm?  1.11mm 10.1mm
DPYC-2.5 2.5mm? 2.01mm 12.8mm TTYCS-1T 0.75mm?  1.11mm 10.6mm
DPYC-4 4.0mm? 2.55mm 13.9mm TTYCS-1Q 0.75mm?  1.11mm 11.3mm
DPYC-6 6.0mm? 3.12mm 15.2mm TTYCS-4 0.75mm?  1.11mm 16.3mm
DPYC-10 10.0mm?  4.05mm 17.1mm TTYCSLA-1 0.75mm?  1.11mm 9.4mm

DPYCY-1.5 1.5mm? 1.56mm 13.7mm TTYCSLA-1T 0.75mm?  1.11mm 10.1mm
DPYCY-2.5 25mm?z  2.01mm 14.8mm TTYCSLA-1Q 0.75mm?  1.11mm 10.8mm
DPYCY-4 4.0mm? 2.55mm 15.9mm TTYCSLA-4 0.75mm?  1.11mm 15.7mm
MPYC-2 1.0mm? 1.29mm 10.0mm TTYCY-1 0.75mm?  1.11mm 11.0mm
MPYC-4 1.0mm? 1.29mm 11.2mm TTYCY-1T 0.75mm?  1.11mm 11.7mm
MPYC-7 1.0mm? 1.29mm 13.2mm TTYCY-1Q 0.75mm?  1.11mm 12.6mm
MPYC-12 1.0mm? 1.29mm 16.8mm TTYCY-4 0.75mm?  1.11mm 17.7mm
TPYC-1.5 1.5mm? 1.56mm 12.5mm TTYCY-4S 0.75mm?  1.11mm 21.1mm
TPYC-2.5 2.5mm? 2.01mm 13.5mm TTYCY-4SLA 0.75mm?  1.11mm 19.5mm
TPYC-4 4.0mm? 2.55mm 14.7mm TTYCYS-1 0.75mm?  1.11mm 12.1mm
TPYCY-1.5 1.5mm? 1.56mm 14.5mm TTYCYS-4 0.75mm?  1.11mm 18.5mm
TPYCY-2.5 2.5mm? 2.01mm 15.5mm TTYCYSLA-1 0.75mm?  1.11mm 11.2mm
TPYCY-4 4.0mm? 2.55mm 16.9mm TTYCYSLA-4 0.75mm?  1.11mm 17.9mm
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CHEKED s a0t HLMAK X
WPROEY o Mar/2011 Y.NISHIVAMA | DS-60 WTR
WL qjp [Ws geRE ME TR ANSDUCER
Wete  07064-008-B |®™  66-027-6100-1 OUTLINE DRAWING
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テキストボックス
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V) =30 ) Lt D-9

! 2 | 3
95041 #£1 TABLE 1
By o SHEES (mm) [ 2E (mm)
PR DIMENSION TOLERANCE
o o FIYING HOLES - tfgo ?22
<L .
© © 100<L.£500 +3
MBx70 HEX. BOLT
i i ﬂ:I%Ms SW.
3 3 MG W
ATTACHED TO UNIT — PG A Ty I
N ADIUST WASHER
—— 7% T%#i# CP66-00806
: : ‘ INSTALLATION MATERIAL
(I |
© © -
— ST\ k7 a WA (RE:1/2)
u & B L BOARD DETAIL FOR FIYING (SCALE:/1 /2)
250 (332)
195 325 o
0
Al A I f
=[] s =
) m) T T
X 5 -
B 4 7 -7 B g 1351 2 N
GND TERMINAL NAWEPLATE 2
0
F 2
1) EEIOTELAZER LK S,
2) MMAXYEIRARN F\FUEEXT702ERAN &,
3) AEBRAT (19 &L3X3CRBTSL.
NOTE
1. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
2. USE HEX. BOLTS #6x70 FOR FIXING THE UNIT.
3. INSTALL THE UNIT HORIZONTAL LEVEL WITHIN £ 1°,
™ oon/ons TYMASAKL | L ™ DS-670
PO ojunjoots HMAKL | A B Y (OZHE (SRR
WIROED 3/ 5un/2015 H.MAKI DS-60 ! AT
WE 1/ U g0 g MERATE-OF-TURN GYRO CONVERTER (TABLETOP MOUNT)
e ea610-8 1™ 66-019-6006-2 QUTLINE DRAWING
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B 7%
2—¢7
2001 FIXING HOLES y
N
o i & 5
| £~
® ® © | u
]
il Ml
38R " —
® e NAMEPLATE® JIN| =
d i oM N
/;% — " -
Ao ‘
TERMINAL BOARD ‘
® % %s ®© | > u
] I Dt &
L | |
e bJ L 3 =
36 2201 b 183
(187)
#50 292 _#50
F=TW Ty ‘
CABLE GLAND v
1 [ } ] 7
— 7 - AthF
NN '\ GND TERMINAL
\: \: \ 7 #1 TABLE1
TENS (mm) |2 (mm)
DIMENSION TOLERANCE
B L<50 +1.5
J L 50<L<€100 | £2.5
7 100<L£500 +3
i 2 &2 TABLE2
1) BESOTERAZEXRLICX S, = BER
2) FETEHEERNY - CAEETHRET 5. MODEL _[MASS (kg£10%)
3) BftAXYRE I 7A4y EYRXRYRUEREX20%FRAN &, DS-645A 11.0

1. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
2. # MINIMUM SERVICE CLEARANCE.
3. USE TAPPING SCREWS #5x20 FOR FIXING THE UNIT.

" S0fun/o015 TYAMASAKI| [ M DS-645A/B
0 s0fanfos HMAKL | o B

PROED 30/0un/2015 HMAKI | Ds—g0 ! i<t

WE /4 WS S WE_ JUNCTION BOX
Ml c7o64-609-B ™™ 66-007-4116-3 OUTLINE DRAWING
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FOUORUNG D-11
1 . 2 . 3 . 4 . 5 . 6
= - B OB L SV I/EMBRBET AR, sV /AR QO OFORE—AFT L INE#RAEOHERESAEK
4 W= 5 A AL TTEO, NERROSAOEHOBERE S HRELTTEL,
+ FORWARD . KFAAOBMBR Y 70T 3y YRGEKREL I VDHORETFTLZEXILCLTREO,
@ | DIRECTION 5V /TABBREA—E L. RERSVDEHEOK 3 CEMLTTEO,
‘ 2, SV IUBEBOBRE. ERHLOLHESEREZRILREORMT 7Y Y @ M TEELTTE O,
@ ‘ o 8. H-TW7IvF@ORATyz vOIRTHFITTTN,
' ce) 4, EMEFE. BfI 7YY @OFORE LINEZESAKCAEDETREL,
o \ ‘ 5. EEREEEY-7Y5-20 (799Y) 2RALTVET. ZOMOMERHERTHLEOTREO,
i | 6. EMiFy 7. 5V 704V T+ YA Chil/BRE) %170 TR0,
sl ‘ 7. 5V 7ORBENK (BAE®HEL) RBOKSTP T3 8RUKAMTY,
‘ 8. EESOTHRAERE 1 OBYTT,
L&J JF 9. XEREEMOAN I BYOZBECKERY — VA TEHTILEEW,
3)ATyvavy ABTy T EREER
3 0PTION 370 30 | fiEx. NuT Sus3teL (4) | w16 OPTION
ET T 3793y
550 29 | SPRING WASHER SUS316L (4) | w16 OPTION
® AN 2= 615 [ [2BFLh usseL | @ | wore i
! Y= AATY T NON—ASBESTOS 373y
@) ‘ ‘ 27 | SHEET GASKET JONT ST~ | (1) | 10K—50A OPTION
() 7Y ‘ S — 26 | ARt CR (1) | 66-027-7007 RSN
| N N
~ E ‘ & — 25 | ek SUS316L (1) | 66-027-7006 SN
.‘H ‘ ) 24 | B AND SUS316L (1) | 66-027-7005 Semiay
) ‘ | 23 FUANCE $S400 (1) | 66-027-7011 eSS
=l ZINC RICH PRIMER OPTION
NXES
22 | SPRING WASHER SussieL 2 | M6
25 21 | GBI LT SUS316L 2 | Mex20
aIx/75BERE
S ol L2 CONNECTOR FIXING PLATE SUS316L 1 | 66-027-6019
A i @ 19 | SPRING WASHER Sus316L 2 | M6
\ . -
AQ AQ 18 | nEREERE T SUS316L 2 | Mexi2
- ] iy s 17 | Er A oLATE SUS316L 1 | 66-027-6022
Kpazss (5| ] ©ONN L1 1] 16| CROMMET CR 1 | 66-027-6021
\/ WATERTIGHT ‘ 2z ‘ , 15 | ZEA WASHER SUS304 4 | ws
[4]  CONNECTOR ] ] 14 | DEREELL SUS316L 4 | mexi2
. B2
@\\. ‘ @\\ ‘ 13 | BB AsHER SUS316L 5 | M6
X2
‘ ‘ ‘ ! 12 | S WASHER SUS316L 5 | M6
'.7'41:@.. T ’/ i ' g—l ¥ - [ ’/ i ' g—‘ L AR, SUS316L 10 | mi6
. .
smo—o 177 ommees, o |1 2 5 3 T s T
e -y BEHR) — , RERT RN
SECTION B=B  ADWST HE GURICIERS MO NES. 25 C i E 1R C [25 9 | feveh C.BoLT Sus316L 6 | M10X25
(CONFIRM THE LOCATIONS OF PIN/SOCKET) 5315 HULL PLATE 5315 5 |22t = PR Pvepv—
15
3320 (HULL PLATE) 3320 (HULL PLATE) 7 | WasHER SUS316L 1| 66-027-7006
LV
2) 79V IERANIBE 1) 79y vy ERALEVIEE K
5 | FIXING PLATE $5400 1 | 66-027-7004
2) INSTALLATION USING A FLANGE 1) INSTALLATION W/0 FLANGE ZINC RICH PRIMER /BANNOH500
nftrovy
g 570y 5 ROBEREIC DO TSR —F 4 |Pxneranee | Ss400 1 | 66-027-7003
FORE LINE [9] | (5] DOUBLING PLATE AND WELDING PREPARED BY SHIPYARD. TS5y IHEsY JAR BEBEN
—T| Bev-xv/J NOTE 3 | CASING WITH FRANGE KA/KSTPT38 | 1 | 66-027-7002 CLASSIFICATION SOCIETY
EL&\ (Fff 55 F @@ 1. ORENTFORE-AFT LINE OF THE CASING @@ IN PARALLEL WTH SHIP'S FORE-AFT LINE ZINC RICH PRIMER APPROVED MATERIAL
= =T AND THE TOP OF THE CASING IN PARALLEL WITH WATER—LINE TO AN ACCURACY OF 3 DEGREE OR BETTER. 7y 7 AR BBREH
_ ~ = WHITE MARKING THE TRANSDUCER TANK SHOULD BE WELDED FLUSH WITH SHIP’S HULL PLATE. 2 CASING KA/KSTPT38 1 66—027-7001 CLASSIFICATION SOCIETY
C = - ZINC RICH PRIMER APPROVED MATERIAL
AmC (RE 1:10) ~ © (FIXING GLAND 2. 70 AVOID DISTORTION BY HEAT, PUT FIXING FLANGE @ WITHOUT TRANSDUCER ONTO CASING WHILE WELDING. T
VEWC (SCALE 1100 ~ | T TIGHTENING POSITION) 3. CABLE GLAND ® CAN BE TIGHTENED WITH THE OPTIONAL TOOL. 1 | TRANSDUCER 1 | DS-631
o - 4. ORIENT FORE LINE OF FIXING FLANGE @ TOWARD FORE DIRECTION TO INSTALL. BE 5 % & 5B Y B =
#1 (TABLE1) 5. THE TRANSDUCER FACE IS COATED WITH SEATENDER20, DO NOT APPLY OTHER TYPE OF PAINT. ITEM NAME MATERIAL _[Q'TY | DWG.No. REMARKS
e —— Qev-%v 5 6. CLEAN, RE-PAINT THE TANK AT DOCKING. DRAWN ' TME
FHEES (mm) | A% (mm) -7 L EEME) 7. MATERIAL OF TANK MEETS NK (NPPON KALL KYOUKAD STANDARD KSTPT3BAKA. 1o — W/hpr/2016 TYAMASAKI_ | _ J'r _____ DS-660
Dimension | Tolerance 8. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED. | &% R
- WHITE MARKING 9. FILL THE SPACES AROUND BOLT HEAD AND THE GAP ON TRANSDUCER FACE 16/hpr/2016 HMAKI | e ESY 7 (KPIx751f)
L<50 +1.5 ) WITH SILICONE SEALANT. WPROED 1 5/Apr/2016 H.MAKI DS=60 ' X
50<L<100 +2.5 o POSITION) AL s 1) 96 1107 | ERiE. BEREC A7V VERS WK
T00<L<500 T3 AR R 1/5 S o)1 | RS o Tmsuees i oo TRANSDUCER TANK (W/ WATERTIGHT CONNECTOR)
CABLE LENGTH IN TANK DWG. No. ™ [ REF. No. A '
1 . 5 . . . C7264-101-H 66-027-7006-6 TRANSD[IJCER INSTALLATION
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L ORRUPRE s

! 5

| .| D-12

7
B

3) A Tyvay

3) OPTION

RARC (RE 1:10)
VIEWC  (SCALE 1:10)

&1 (TABLED

TEES (mm) | 24ZF (mm)

Dimension Tolerance
L<50 +£1.5
50<L<100 +2.5
100<L <500 +3

(818)

3320 (HULL PLATE)

2) 79V IERDHE

2) INSTALLATION USING A FLANGE

-

Q)
1 I
NI aev-xv7J
N1 Eesoy rmraE
S WHITE MARKING
~ (FIXING GLAND
| H  TIGHTENING POSITION)
A I b,

5y IRy — TNk
CABLE LENGTH IN TANK

A \\\\ W
it & K5 A

: 3

£ 1.

5y U EMECEET AR, sV /AR Q@ DFORE—AFT LINE#RAOBEMRESAK

ELH TRV, MEMEDPHEOEMDEZREI LIARELTHREF L,

EFAN

KEABORMFE Y 707 57y INEKRELE I VAHAOBETETICRBEIXIICLTTRI O,

Sﬁ%ﬁgi 5y s THEMERET—2 L. BERSVMIEOSS CEBLTRIO,
2. SV IUBEORE. EHLOLHEIFBATIN - REOEMT 7Y Y@ #WMATF THEELTTFEO,
3 3. 7-TW57v F@ORATva vOIRTHMFTTFO,
4, @B N7 IYY@DNDFORE LINEZMESEAKALETTEL,
5. BRERFAMRIY-TYF-20(TI77Y) 2BHLTOVET, TOMOMEZEMZEHGLSOTRETO,
6. EHky 7B, 5V sDxY T+ YA CElR/BERE) 247> TR0,
7. MESY 7OMBEINK (BEXEEWRBS) BREOKSTPG3 70 KRUKAMTY,
8. WEHNOTEAZLERIOEY TT,
9. EEREEMOAN FAYVOEBOMEIY —VHITED TN,
NOTE 1. ORIENT FORE-AFT LINE OF THE CASING @® IN PARALLEL WITH SHIP’S FORE-AFT LINE
370 AND THE TOP OF THE CASING IN PARALLEL WITH WATER-LINE TO AN ACCURACY OF 3 DEGREE OR BETTER.
THE TRANSDUCER TANK SHOULD BE WELDED FLUSH WITH SHIP’S HULL PLATE.
5 15 350 5 15 2. TO AVOID DISTORTION BY HEAT, PUT FIXING FLANGE ® WITHOUT TRANSDUCER ONTO CASING WHILE WELDING.
—¢ @ ,T: o —¢ 3. CABLE GLAND ® CAN BE TIGHTENED WITH THE OPTIONAL TOOL.
e ‘ 4, ORIENT FORE LINE OF FIXING FLANGE @ TOWARD FORE DIRECTION TO INSTALL.
5. THE TRANSDUCER FACE IS COATED WITH SEATENDER20, DO NOT APPLY OTHER TYPE OF PAINT.
@ 6. CLEAN, RE-PAINT THE TANK AT DOCKING.
- - 7. MATERIAL OF TANK MEETS NK (NIPPON KAIJl KYOUKAI) STANDARD KSTPG370&KA.
FLQ) ) g 8. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
9. FILL THE SPACES AROUND BOLT HEAD AND THE GAP ON TRANSDUCER FACE WITH SILICONE SEALANT.
5 |2 e[ ) [ T
22 | SPRING WASHER sussieL (4) | w6 OPTION
25 21 | pBFRE S SUS316L (4) | M16x60 RSN
Y= ARy NON—ASBESTOS Vs s
o A A 20 | SUEET GASKET JOINT sheer | (1) | 10K-50A SPTION.
M § N w 1 9 ER CR (1) | 66-027-7007 AN
i TL o Sl Y| e ﬁsHER SUS316L (1) | 66-027-7006 eSS
(302004 5 17 | B e anD SUS316L (1) | 66-027-7005 REEENS
7IvY o
@\\ [T 16 | FLANGE  7INC RICH PRIMER | 55400 (1) | 66-027-7011 BBTION
T H 15 ;:E‘ AL WASHER SUS304 w8
| ‘ 14 | DBTEER LT SUS316L 4 | M8xi2
@ ‘ | 15 | FUAT WASHER Sus3s16L M16
[~ ’y
I_g‘ ;o ‘ g_l 12 §§,§,§G WASHER SUS316L 5 | M6
78R 1 17 ‘ I | %Z 1| a8 SUS316L 10 | M6
[
é é o oe| w 10 §PZRIN§G WASHER SUS316L 6 | Mo
BER c LOSS S o | fhtvancaoLt sus316L 6 | Mi0x25
HULL PLATE 6315 8 | Ziaxt CR 1| 66-027-7007
73
6 | B0 anD SUS316L 1| 66-027-7005
Sy Yy 73 (VA WAk
D) 79y I%ERLEOESE 5 | FIXING PLATE 55400 1| 66-027-7004
1) INSTALLATION W/O FLANGE ZINC RICH PRIMER /BANNOH500
nftrovy
L . 4 | FIXING FLANGE $5400 1 | 66-027-7003
5T I ROCBEREICOVTISEMT—T ZINC RICH PRIMER/BANNOH500
VIR E 7Y 2 AR RREEH
DOUBLING PLATE AND WELDING PREPARED BY SHIPYARD. 3 | CASING WITH FRANGE KA/KSTPG370 | 1 | 66-027-7002 CLASSIFICATION SOCIETY
ZINC RICH PRIMER APPROVED MATERIAL
79 7 E& YT
2 | cAsING KA/KSTPG370 | 1 | 66-027-7001 CLASSIFICATION SOCIETY
ZINC RICH PRIMER APPROVED MATERIAL
EERE
T | TRANSDUCER 1 | DS-630
ZE & % W E BE F B B
ITEM NAME | MATERIAL |Q'TY | DWG.No. REMARKS
ORA
g/ TYAMASAKI | g™ DpS—660
° epppoeHMAKL | d o ** mByYy (KP32757%L)
WPRORD 1 /A pr/2016 H.MAKI DS-60 | EERBEMR
SCALE ASS 1D 96 1107 | AR, XEREEL A Tva vERS
1/5 2100 1% MASS W0 TRANSDUCER AND OPTON MWE TRANSDUCER TANK (W/0 WATERTIGHT CONNECTOR)
WG No. REF. No.
: (1264100 G S 66-027-7106-6 TRANSDUCER INSTALLATION
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1 ! 2 ! 3 . 4 ! 5 ! 6 D-13
FORE LINE * 8 NOTE
. BER<— 7 © £ MECBET 5B, FORE—AFT LINE&MEOMEREBAEECSDET 1. ORENT FORE-AFT LINE OF THE SPACER N PARALLEL WTH SHP'S FORE-AFT LINE AND THE TOP OF
% i T&0, WERROSAOEHOBEEL I UNLL TRE L, 2k, AFHROBMGE THE SPACER IN PARALLEL WITH WATER-LINE TO AN ACCURACY OF 3 DEGREE OR BETTER.
A A BB s e Ty e MEA -y THERER S THE SPACER SHOULD BE WELDED FLUSH WITH SHIP'S HULL PLATE.
‘ —xL. SEEONSTE . 2. ORIENT FORE LINES OF SPACER @ AND SEACHEST CAP @ AND FLANGE @ TOWARD FORE DIRECTION TO INSTALL.
| / L BARE MBS IO voFaAbxey 7O 8I0T9YY O OFORE LINEE (CLEAN NUTSQ))AND GOLTS WTH SOLVENT, COAT THER THREADS T ADHESNE/SEALANT
| g EHACEDETRE . ‘ ) e LOCTITE#271) AND THEN TIGHTEN THEM SECURELY WHEN MOUNTING GATE VALVE @,
QTEHE - J@ AR g S e e e s, 4. GATE VALVE QCAN BE ATTACHED INANY DRECTION IN WCREHENT OF 45.
3 | RS A A i AN COAT THE SHEET GASKET ®WTH THE SUPPLIED GREASE UNIFORMLY.

4
5
N - ! 2 6. THE TRANSDUCER FACE IS COATED WITH SEATENDER20, DO NOT APPLY OTHER TYPE OF PAINT.
L Y= Ay PO IRREERAD T ) — A2 2FIIH—BHLTRIO, '
. XERBEARY-FYS—20 (T729Y) #28HLTOET, TOMMOMERN% B g CLEAN, RE~PAINT THE GATE VALVE AT DOCKING.
9
1

LN TRE O, . SEACHEST EXCEPT GATE VALVE IS TESTED UNDER 0.5MPa WATER PRESSURE.
BB Ky 2B, S b ALTOAYFFYR CER/BRE B0 TR, TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.

AL TEAOBAE0. BMP a DA ERBRA SN T T 0. #:MINIMUM SERVICE CLEARANCE.

. EENOTERXAZRRIOBY T,
%*’7’ O.ﬂHJTJ'EliE'J\‘T—EZEETJ'Et?%o i%'] (TABLE1)
( D TEES (mm) | 2Z (mm) V=L Ty Vv — EERENBS
060 APPROX N Dimension | Tolerance | |27 | SEAL WASHER SUS304 4| TRANSDUCER ACCESSORY
e D @ 26 | [ETEEN Sus316L 4 | Mexi2 BANSIIRS
Q FORWARD L<50 +1.5 HEX.S.H.C.BOLT TRANSDUCER ACCESSORY
\ DIRECTION 50<L<100 125 25 | Lot SUS304 2 | w0
LS‘HF\;‘Y%;D EUOPOPLKY 100<L<£500 +3 24 | 3B SHER SUS316L 2 |wmio
( ) 500<L<1000 4 A SUS316L 2 | Mi0x25
¥E%
22 | FEE R SUS316L 4 | w2
NIER
S - 21 | SPRING WASHER sus3sieL 4 |2
‘ KAy T
33 > 20 | DB SUS316L 8 | w2
= 19 | DEFRE © Sus316L 8 | M20x75
2720 | %/ 18 | S3EE ASHER SUS316L 16 | M20
= ‘ o 17 /H\éxf.‘fyGT SUS316L 16 | M20
‘ 16 | 9226 NBR 1| JS B 2401 P44
7 EL 88 54 B B ‘ 15 | $%2%G NBR 1| Js B 2401 P70
I ovys
FIXING DETAIL VIEW — i 5 ‘ 14| 823 NBR 2 | Js 2401 P58
CANR i - _ 13| GRSt CR 1| 66-027-7207
‘ N > =8 12 ﬁsyER SUS316L 1| 66-027-7206
‘ SCALE L | © | = 1 | B2 Ao C3604B 1| JSF 880120 1o
— = )
‘ ‘ i A 10 | BEer sPcc 1| AWi0
‘ H1 — (&N +y b
< 9 | 0o $SS400 1| ANTO
<+ - 2 © x-
= e o 8 | TURNING STOPPER SUS304 1| USB1301 P-B BX7X18
N = o~ PR
+ 26 7 | FLANGE SS400 1 | 66-027-7205
| ZINC RICH PRIMER
Vv 7 b
‘ . B 6 | &5 0 SUS316L 1| 66-027-7204
0 RICEN TR, NON-ASBESTOS
| | - L = o 5 | SHEET GASKET JOINT SHEET 2 | 66-027-7203
kP O | 10 EuﬁT |‘pD _ Y-—FrAbXvy T AR ERE N
. < |+ ‘ ‘ 4 | SEACHEST CAP KA 1| 66-027-7202 CLASSIFICATION SOCIETY
0 Do |5 ‘ ‘ ZINC RICH PRIMER APPROVED MATERIAL
1 A Rt | ‘ ~ REA~— 7 RREEH
0 ~ | ‘ ) 3 | SPACER KA 1| 66-027-7201 CLASSIFICATION SOCIETY
N o~ ol FORE-AFT LINE ZINCRICH PRIMER APPROVED MATERIAL
Q! D ‘ ok fOFsE M O 66—027—7211 RBRER
= . 2 | GATE VALVE SC480 1 CLASSIFICATION SOCIETY
I N AEA (RET:10) ZINC RICH PRIMER (JSF 7366-1255) | APPROVED
' 1| BERE 1 | DS-630
(24.5) 510 (APPROX.) 3 VIEW A (SCALE 1:10) TRANSDUCER
A 3 & % W& BE 2 B =
5960 ITEM NAME . MATERIAL [Q'TY | DWG.No. REMARKS
© RAIN e
HULL PLATE /o0t TYAMASAKI | I DS—-661
»265 2% g — N i
57Uy S RUBEBEIC DO TSR —F 15/Apr/2016 HMAKI | 4 Sl WAV )
(HULL PLATED APPROVID | \\ <7 \dz 0,0 3
DOUBLING PLATE AND WELDING LA By N xZNBEHE
PREPARED BY SHIPYARD. SCALE NASS i Z3% NAE
1/5 | 128 i | MASS DOES NOT INCLUDE TRANSDUCER CATE VALVE
DIG. o REE. No.
: | . | - | CI6ET0S-C | 66-027-7206- IRANSDUCER INSTALLATION
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LA ERRLPRE e

] 2 ] 3 ] 4 | o) | 6 D-14

FE Ol sVI/ERECEETIR. sV /AA Q@ OFORE—AFT L INEZMEOMERESAER
ADETTTV., MEMENHARADEMNREILIVRELTRTO,

e, KEFEAOWMFEFY 70T 3 INGEKREEI VUANDEETETICEEIXIICLTRETO,
SY /THRIMEKREE L. BMERXVMEHBOXSCEFHLTRIL,
F-TWI7I7Y F® BFTyavyoITRATHMITTETL,

HERE. HTTI7YY@ OFORE LINEA#WMESAKCALETTITL,
REEBERIIVYAI—204BHLTOET, TOMOMERNEZRGLZOTTRIO,

EM by 785 sV 02V FFY A (RIR/BRE) £1> TR,

5y 7OMBRNK (BEEERHS) RBOKSTPTI8KUKAKTY.
HEHOTELAZRIX 1 DRYTT,

ORIENT FORE-AFT LINE OF THE CASING @ IN PARALLEL WITH SHIP'S FORE-AFT LINE
AND THE TOP OF THE CASING IN PARALLEL WITH WATER—LINE. ALIGNMENTS TO AN ACCURACY OF
CABLE PIPE. 80A STPG | CABLE PIPE, 80A STPG 3 DEGREE OR BETTER. THE TRANSDUCER TANK MUST BE WELDED FLUSH WITH SHIP'S HULL PLATE.

80

NoOohNwN

76

A -0 -
9 ft &8 7 @

DIRECTION

NOTE

[

9110 9110 2. CABLE GLAND ® CAN BE TIGHTENED WITH THE OPTIONAL TOOL.
(SHIPYARD SUPPLY) $89.1 (SHIPYARD SUPPLY) 3. ORIENT FORE LINE OF FIXING FLANGE @ TOWARD FORE DIRECTION TO INSTALL.
~ ( . ) ~ 4. THE TRANSDUCER FACE IS COATED WITH MARINESTAR20. DO NOT APPLY OTHER TYPE OF PAINT.
! - 5. CLEAN, RE-PAINT THE TANK AT DOCKING.
‘ | “ %91 | ‘ | “ 6. MATERIAL OF TANK MEETS NK (NIPPON KAIJI KYOUKAI) STANDARD KSTPT38&KA.
| i < | | i < 7. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
| / 2-615 | / 2-015
e o0 | e
™ O &~ Q]
| N I N
Ik it
L&D . |
TREE DS— 631 RRED
. ymm%:wnm 25 o ‘ o 21 | SPRING WASHER SUS316L 2 | M6 D3—631 ONLY
Fe7 B% A - - RENRAR —
(Y -Jiry ONEEBER) ol © i < S 20 | BB S ot sus3ieL 2 | M6X20 D= 631 ONLY
ADJUST THE CHARACTERS AND LINES o M 27 7BTRA DS— 6315 M
(CONFIRM THE LOCATIONS OF PIN/SOCKET) \ A A Sl Y \ < 19 | CONNEGTOR FIXING PLATE Sus316L 1 | 66-027-6019 D3—_631 ONLY
E P Y T SUS316L 2 we DS—631ENEOA
- /) - SPRING WASHER DS-631 ONLY
poaz, PO L - oo 7 R o i | 2 vz i
%%EE%RT ™ 1N C — 16| CABLE FIXING PLATE SussieL 1 | 66-027-6022 D a3 onty
& YRS DS— 631 %M
; | 1 15 | GROMMET CR 1 | 66-027-6021 D3—831 ONLY
] ] G i sssos | + | v
@\\. ‘ ‘ @\\. ‘ ‘ 13 | pBREE oL SUS316L 4 | M8x12
| | SFEQ
krimB—B P T // j I ’@\—' P // ‘ I = igﬁ;ﬁWASHER e .
T " ‘ (ié S : <jé (ié S : i 1M | S5 ASHER SUS316L 5 | mi6
- Aty b
15 - 2315 D 9@ M EIR 2315 D 9@ = TIEE
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