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/N\ SAFETY INSTRUCTIONS

The installer must read the applicable safety instructions before attempting to install the

equipment.

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

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

AWarning, Caution ® Prohibitive Action o Mandatory Action

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

Only qualified personnel should work
inside the equipment.

/A WARNING

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

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

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

Water in the equipment can result in

/A CAUTION

When handling the transducer cable,
keep in mind following points:

- Keep the cable away from oil and fuel.

- Keep the cable away from the place
where it may be damaged during the
installation.

- Do not paint the cable.

- The sheath of the transducer cable is
made of chlorophrene rubber (or vinyl
chloride). Therefore, do not paint the
sheath with organic liquid (such as
toluene) since it may harm the sheath.

fire,electrical shock or equipment damage.

Be sure no water leaks in at the
transducer mounting location.

Water leakage can sink the vessel. Also
confirm that the transducer will not loosen
by ship's vibration. The installer of the
equipment is solely responsible for the
proper installation of the equipment.
FURUNO will assume no responsibility for
any damage associated with improper
installation.

compatible with the voltage rating of
the equipment.

Connection of an incorrect power supply
can cause fire or equipment damage. The
voltage rating of the equipment appears
on the label above the power connector.

0 Be sure that the power supply is

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

Standard | Steering
compass | compass
Display unit
FE.8010 0.75m 0.50m
Transceiver unit
Matching box
MB-502 0.80m 0.50m
Matching box
MB-504 0.65m 0.40 m

Turn off the POWER switch when the
transducer is not in water.

Operating the transducer when it is not in
water may damage the transducer.

Securely attach protective earth to the
ship's body.

The protective earth is required to
prevent electrical shock.

0 Use the proper fuse.
A wrong fuse can cause fire or serious

damage to the equipment.




SYSTEM CONFIGURATION

Basic configuration is shown with solid line.

Printer
PP-505-FE
Signal
TRANSCEIVER UNIT
FE-8020
BAM .....Contact signal
Network Equipment ---- LAN -~
or PC
Ship’s Maing --====------

100-230 VAC :
'~ JUNCTION
. BOX :
+ JIS F8821-1MO

i 0-20A3P
MATCHING BOX
MB-502 _g&
..\'!
TRANSDUCER
50B-6B
Equipment category
Display unit protected from weather

Transceiver unit | protected from weather

DISPLAY UNIT
FE-8010

JUNCTION
BOX :

: JIS F8821-1MO

: 0-20A3P

MATCHING BOX
] MB-504

'
'
2=y
T

TRANSDUCER
200B-8B



EQUIPMENT LISTS

Standard Supply

Name Type Code No. Qty Remarks
Display Unit | FE-8010 — 1
Transceiver | FE-8020 — 1
Unit
Matching MB-502 — 1 | Select For 50B-6B
Box MB-504 — 1 |one. For 200B-8B
Transducer | 50B-6B — 1 | Select w/ 15/30/50 m cable
200B-8B — 1 |one. w/ 15/30/50 m cable
Transducer | TTF-5600 — 1 | For 50B-6B
Case TTF-2000 — 1 | For 200B-8B
Installation CP12-01101 001-273-980 1 | For display unit.
Materials Self-tapping screw, 4 pcs. (Type: 5x20
SUS304, Code No.: 000-171-997-10)
CP12-01201 001-274-800 1 | For transceiver unit
CP12-01201 001-288-000 1 | Copper strap, 1 pc. (Type: WEA-
1004-0, Code No.: 500-310-040-10)
CP02-08802 001-106-500 1 | For Transducer Case TTF-5600
CP02-08801 001-106-490 1 | For Transducer Case TTF-2000
Accessories | FP12-00801 001-273-990 1 | For display unit
Spare Parts | SP12-00801 001-274-790 1 | Fuse, 2 pcs. (Type: FGMB 250V 2A
PBF, Code No.: 000-157-497-10), for
transceiver unit
Optional Supply
Name Type Code No. Qty Remarks
Junction Box JIS F8821-1MO — 1
0O-20A3P
Matching Box MB-502 — 1 | For 50B-6B
MB-504 — 1 | For 200B-8B
Transducer 50B-6B — 1 | w/15/30/50 m cable
200B-8B — 1 | w/15/30/50 m cable
Transducer Case TTF-5600 — 1 For 50B-6B
TTF-2000 — 1 | For 200B-8B
Transducer Tank TTF-5001 — 1 For 50B-6B
TTF-2001 — 1 | For 200B-8B
TTF-5002 — 1 | For 50B-6B (w/Flange)
TTF-2002 — 1 | For 200B-8B (w/Flange)
Gate Valve GV-50B-6B — 1 | w/ Installation Materials
GV-200B-8B — 1 | CP02-07601
(code no.: 002-891-620)
Bracket Assembly | OP26-8 000-016-313 1 | For display unit, see
w/Knobs page 3 for details.




EQUIPMENT LISTS

Name Type Code No. Qty Remarks

Front Fixing Panel | OP26-28 001-247-250 1 | For display unit, change
cutout from octagon to
square. (See page 2 for
details.)

Front Fixing Panel | OP12-1 001-273-660 1 | For display unit, replace
FE-680 or FE-680T. (See
page 3 for details.)

Printer PP-505-FE 000-055-892 1

set

Data Recording OP12-2 001-273-650 1 | For Windows 7/8 (PC: lo-

Software for PC cal supply)

Installation CP12-01101(BOX) 001-273-760 1 | For display unit

Materials CP12-01201(BOX) 001-273-790 1 | For transceiver unit

CP24-02900(10M) 001-208-050 1 | For transceiver unit,
CP24-02910(20M) 001-208-060 1 | LAN cable
CP24-02920(30M) 001-208-070 1

Accessories FP12-00801(BOX) 001-273-770 1 | For display unit

Spare Parts SP12-00801(BOX) 001-273-780 1 | For transceiver unit

Operator’'s Manual | FE-800 O/M *CD-ROM* — 1

(CD-ROM)

Interface Unit

IF-2503

1

Note: Windows is a registered trademark or trademark of the Microsoft Corporation of the USA

and other countries.
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1.

MOUNTING

1.1

1.1.1

1.1.2

NOTICE

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

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

Display Unit

Installation consideration

The display unit can be installed on a desktop or flush mounted in a console or panel.
When selecting a mounting location, keep in mind the following points:

The nominal viewing distance for the display unit is 0.9 m. Select a suitable mount-
ing location considering that distance.

Locate the unit away from exhaust pipes and vents.
Select an installation location that is well ventilated.
Locate the unit where shock and vibration are minimal.

Locate the unit away from equipment which generates the electromagnetic fields
like a motor or generator.

Allow enough maintenance space at the sides and rear of the unit and leave enough
slack in cables to facilitate maintenance and servicing.

Observe the compass safe distances in the "SAFETY INSTRUCTIONS" (on page i)
to prevent interference to a magnetic compass.

For flush mounting in a panel, the mounting surface must be flat. Do not install the
unit on an uneven surface.

How to remove the cover

While pressing the center of the cover with
your thumbs as shown in the right figure, pull
the cover towards you to remove it.

t
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1. MOUNTING

1.1.3 Flush mounting
For details, see the outline diagrams at the back of this manual.
For octagonal cutout
1. Make an octagonal cutout in the mounting location as shown in the illustration be-
low.
2. Make four pilot holes for self-tapping screws in the location indicated in the illus-
tration below.
3. Set the display unit to the cutout and fasten the display unit with four self-tapping
screws ($5x20).
4. Set a cosmetic cap to each fixing hole on the front panel. (See "How to set the
cosmetic cap" on page 4.)
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Pilot hole (4 places) 18 (0.71%) Fixing hole (4-26)

Cutout

For square cutout
You can install the display unit in a square cutout using with the optional kit OP26-28.

Front Fixing Panel OP26-28 (code nho.: 001-247-250)

No. Name Type Code no. Qty Remarks
1 Self-tapping screw | 5x20 SUS304 000-163-915-10 4
2 | Front fixing panel | 26-003-1701 100-382-080-10 1
3 | Binding screw M5x16 SUSU304 | 000-163-898-10 4
4 | Manual C72-01302-* —

drawing at the back of the manual.

Make four pilot holes for self-tapping screws in the location.

Make a square cutout (239+1 mm) in the mounting location referring to the outline

Attach the front fixing panel to the display unit from the front side with binding
screws (M5x16).

Set the display unit to the cutout and fasten the display unit with four self-tapping
screws ($5x20) from the front side.

Set a cosmetic cap to each fixing hole on the front panel. (See "How to set the
cosmetic cap" on page 4.)




1. MOUNTING

1.1.4

For replacement of FE-680/FE-680T

You can replace FE-680/FE-680T with FE-800, using the optional Front Fixing Panel

kit OP12-1.
Front Fixing Panel OP12-1 (code no.: 001-273-660)
No. Name Type Code no. Qty | Remarks

1 Binding head screw M5x12 SUS304 | 000-171-999-10 4
2 | Front fixing panel 12-005-1131-0 | 100-391-660-10 1
3 | Hexagonal head bolt | M8x35 SUS304 | 000-164-170-10 4
4 | Spring washer M8 SUS304 000-167-410-10 4
5 | Flat washer M8 SUS304 000-167-464-10 8
6 | Hexagonal nut M8 SUS304 000-167-479-10 8

1. Remove FE-680/FE-680T from
mounting location.

2. Attach the front fixing panel to the
display unit from the front side with
binding head screws (M5x12).

3. Set the display unit to the original
cutout then fasten the display unit
as shown in the right figure.

Hex bolt

Rear side

FE-8010
w/Front
fixing panel
Mounting plate

Desktop mounting

The display unit can be mounted on a desktop using the optional hanger. See the out-

line drawing for details.

Bracket Assembly with Knobs (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 assy. OP26-8-1 001-081-920-00 1

Remove the hanger mounting plate from the hanger assembly.
2. Fasten the hanger mounting plate - _ﬁ_V_ -
to the display unit from the left a :
side and right side with four bind-

ing head screws (M5x12).

Hanger

mounting - L\
plate & o
(left side) ~ Binding
&< headscrew
@ (M5x12)

of FE-8010




1. MOUNTING

3. Make a four pilot holes for self-tapping screws (¢5x20) in the mounting location.

4. Fix the hanger to the mounting location with four self-tapping screws ($5x20).

5. Insert a washer to each knob (right and left) and fix the washer to the display unit
loosely.

. Set the display unit to the hanger.

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

8. Set a cosmetic cap to each fixing hole on the front panel. (See below "How to set
the cosmetic cap".)

190 £ 0.5 (7.48") Fixing hole (4-27)
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How to set the cosmetic ca

Set a cosmetic cap to each fixing hole on the front panel as shown in the figure below.
o ?)

Set cosmetic cap to hole so cap is flush with panel.




1. MOUNTING

1.2

1.2.1

1.2.2

1.3

Transceiver Unit

Installation considerations

Keep in mind the following points when selecting a location.

» Locate the transceiver unit away from heat sources because of heat that can build
up inside the cabinet.

» Locate the unit where shock and vibration are minimal.

» Locate the transceiver unit away from places subject to water splash and rain.

» Leave sufficient space at the sides and rear of the unit to facilitate maintenance.

» Be sure to connect the copper strap (between the earth terminal on the chassis and
the ship’s earth).

» A magnetic compass will be affected if the transceiver unit is placed too close to the
magnetic compass. Observe the compass safe distances in the "SAFETY IN-
STRUCTIONS" (on page i) to prevent interference to a magnetic compass.

» |nstall the transceiver unit on the floor, or on a bulkhead.

How to install the transceiver unit

The transceiver unit can be mounted on a desktop or a bulkhead. See the outline
drawing for details.

Note 1: For desktop mounting, install the unit where it won’t get wet from rain or water
splash.

Note 2: For bulkhead mounting, fix the unit so that the notches on it are facing the
deck.

1. Make four pilot holes for hexagonal nuts (M8%x25) in the mounting location.
2. Fasten the transceiver unit as shown below.

Mounting
location

Pllot hole (M8x25)

Spnng washer

ﬂH}‘W}

Nut
Flat washer

Notches
(Face the deck for bulkhead mounting.)

Transducer

The installation of the transducer and the tank should be accomplished by a dockyard
referring to the installation drawings at the back of this manual. An example of trans-
ducer installation method is also shown in paragraph 1.3.2.

Note: Discussions should be taken place and agreement reached with the dockyard
for sufficient reinforcement and watertightness of the hull to comply with the regula-
tions concerned.



1.3.1

1.3.2

1. MOUNTING

Installation considerations

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

The most important matter is where the transducer is installed. The position should
be free from aeration possibly occurring beneath the hull and also not affected by
engine and propeller noise.

It is known that air bubble streams start approximately from a quarter length of the
ship’s length from the bow, and spreads over the hull bottom approximately to three
quarters. Air bubble streams vary in form and intensity according to ship's speed,
draught, trim, shape of bow and hull, as well as sea state.

In a laden ship, a position somewhere near a quarter of the ship's length from the
bow often gives satisfactory results. As for vessels such as oil tankers whose fore
draught is especially shallow, an after position about three quarters of ship's length
from the bow is often suitable.

It is recommended to install the transducer on the keel line or between 600 mm and
900 mm from the keel to minimize the effect of aerated water.

Sitting near obstructions such as the forward propeller, bow thruster, water intake
pipes and speed log signal should be avoided

Select a place giving minimum mechanical vibration.

Do not lay the transducer cable near or in parallel with other electric cables.

How to install the transducer (Example for TTF-5600)

Note: Be sure to remove the transducer and rubber gasket prior to welding the trans-
ducer tank to the hull.

1.

® N o o

Install the transducer tank on the hull. The tank bottom should be flush with the
hull bottom.

Feed the transducer cable through the cable gland.
Apply sealing tape to the threads of the gland nut for watertightness.

Pass the cable thru the gasket,
washer and gland nut.

Gland nut
Washer

E‘/(Flat face: Upside)
Gasket

\]:‘/ aske

|

\ [ 7 Fixing flange

LNL

Fix the transducer to the tank with the transducer fixing flange.

frmm ey

Coat the thread of gland nut with silicone grease.
Tighten the gland nut.

It is recommended to enclose the transducer cable in a conduit pipe for water-
proofing and electrical shielding as well as for protecting the cable from mechan-

6



1. MOUNTING

1.4

1.4.1

1.4.2

ical damage. The conduit pipe should be fixed to the flange on the transducer
tank. The pipe should be of such a length to clear the water level when the ship is
fully loaded. The pipe end should be finished with filling compound. It is recom-
mended to fill the pipe with sand between the transducer and the junction box (or
matching box). This will protect the transducer from vibration and damage.

Transducer (50B-6B)
Transducer Tank

Fixing Flange

Gland Nut

Washer

Rubber Gasket

Hex. Bolt (M6x25)
Spring Washer (For M6)

N[O~ [WIN|—~

: Sea water comes into the area
marked with "*" inside the tank.

Matching Box
The matching box should be selected depending on the transducer type;

» 50B-6B transducer: MB-502
« 200B-8B transducer: MB-504

Installation considerations

The matching box can withstand minor water splash, however, locate the unit away
from places subject to direct water and rain.

How to install the matching Box

Fasten the matching box with four self-tapping screws ($66x20, local supply). Observe
the compass safe distances in the "SAFETY INSTRUCTIONS" (on page i) to prevent
interference to a magnetic compass.

PETSN

-~
..........



1.5

1. MOUNTING

Gate Valve GV-50B-6B, GV-200B-8B (option)

Assemble the gate valve as shown below. Refer to the drawing at the end of this man-

ual.

1.

Disassemble the gate valve as-

sembled tentatively: spacer, Bolt —7 |, Shaft
gasket1, gate valve, gasket 2, Shaft__T ‘/F'angg .
seachest cap and shaft assem- O-ring ‘ / / M%x25
bly. Seachest —{ { < 322;‘%
When assembling the gate cap ‘

valve, use original washers, O-ing (P135) Trafs ucer \Damper
bolts and nuts. Keep the bot- | Transducer case

tom of the seachest cap and
the shaft free of dust and be
careful not to damage them.

2. Weld the spacer to the hull bot-
tom. N Washer

Gasket 2

The hull side of the spacer
should be flush with the hull
bottom. Be careful not to dam-
age the side fixed to the gate
valve.

3. Clean the side of the spacer to
be fixed to the gate valve.

4. Grease (supplied) both sides of
the gasket 1 and the inner side
of the spacer. Place the gasket 1 onto the spacer.

5. Clean the flange side of the gate valve, and place it on the gasket 1. The scale
side of the gate valve should be up.

Fix stud bolts of the spacer with washers and bolts loosely.
Keep seachest cap and shaft assembly free of dirt and dust.
Grease (supplied) both sides of the gasket 2 and place it onto the gate valve.
Place seachest cap and shaft assembly onto the gasket 2.
. Fix the assembly with bolts, nuts and washers loosely.

oS © o No

- O

. Unscrew nuts from flange 2, and confirm
that shaft can be moved up and down
smoothly by hand.

You will feel some resistance because of
the O-ring (P135).

12. Fasten the gate valve with bolts, nuts and
washers above and below.

Note: When installing a transducer, do it be-
fore step 7 or after removing the seachest cap
and the shaft assembly.




2. WIRING

2.1 Wiring

The illustration below shows the cables to use to connect the units of the system. See
the interconnection diagram at the back of the manual for details.

IR TPYCSLA-1.5 Printer
FE-8010 A
T 1

TTYCSLA4 | i DPYC-15
(Signal) : i (Power)

; » DPYCYSLA-2.5
Junction box ! TTYCSLA-4
IS F8821-IMO 7T A RD-20 orRD-50
e T o
R e TTYCSLA-1 .
St b Navigator
:DPYCYSLA-2.5
. TTYCSLA-1 .
N N EEECLECEEEEEETEEED Navigator
Matching box Transceiver unit et Navigator
MB-502 (For 50B-6B)/ FE-8020
MB-504 (For 200B-8B) (No. 1) JTYCSLA4 . BAM or IF-2503
T TIXCSLAT . POWER FAIL
DT-COE30 VEY Natwork Equipment or PC
9 DRYGTS . Ship’s Mains
Transducer
50B-6B/200B-88 é



2. WIRING

2.2 Cable Fabrication

TTYCSLA-1/TTYCSLA-4
<Side: Display unit>

[}
o

<— more than 50 —>

l Vinyl tape Vinyl tape

————

—>| 7 |<—
Wrap the drain wire around the sheath.

Clamp here.

<Side: Transceiver unit>

Cable Core
TTYCSLA-4 | 8
TTYCSLA-1 | 2

Clamp here. Vinyl tape 'ﬁ—"Crimp-on lug

DPYC-1.5
<Side: Display unit>

«—morethan 50 —ie————— 60 ————— 1 6 i

=

l Vinyl tape

CIam?here.

<Side: Transceiver unit>

Length [Length
Cable side |of “L1" [of “L2”
(mm) | (mm)

Transceiver
unit CN1) | 140 | 6

Transceiver
witcng) | 20 | 9

~
ﬁ\cnmp-on *: For CN1, attach
lug the crimp-on lug.

J

10



2. WIRING

TPYCSLA-1.5
<Side: Display unit>

<— more than 50 —>

[}
o

i Vinyl tape Vinyl tape

—>| 7 |<—
Clamp here. Wrap the drain wire around the sheath.

DPYCYSLA-2.5

<Side: Transceiver unit>

i«<— more than 50 —1 180

<Side: Matching box>

. more than 50

U
\

Armor ie\Dr“aimwirg 16
l (Suitable length) 150\\_};_%354_

Vinyl tape

.......

—>'>!

Clamphere.. 15 5

2RNCT-SB 2Cx1.4

.......

<Side: Matching box>

150

Sheath

l Unwind shield.
Vinyl tape

.......

Clamp here. Twist shield.

.......

11



DTI-C5E350 VCV

Note: Do not use an optical fiber cable.

more than 50

2. WIRING

Vinyl tape

" Outer vinyl

«—20—

Clamp here.

> 280

sheath

How to fabricate the LAN connector

Expose inner vinyl sheath.

approx. 9 mm

Fold back drain wire and
cut it, leaving 9 mm.

2 3

25 mm

—

Remove the outer sheath by
approx 25 mm. Be careful
not to damage inner shield
and cores.

approx. 11 mm

Straighten and flatten the
core in order and cut them,
leaving 11 mm.

Using the special crimping 1 1 Modular plug

tool MPT5-8 (PANDUIT CORP.),

crimp the modular plug. 8

Finally, check the plug visually.

[Cross-over cable]

DWHT/GRN WHT/ORG®D @DWHT/ORG
@ GRN ORG @ @ ORG
@WHT/ORG WHT/GRN®  @WHT/GRN
@ BLU BLU@ @ BLU
B®WHT/BLE WHT/BLEG® ®WHT/BLE
® ORG GRN ® ® GRN
@WHT/BRN WHT/BRN® @WHT/BRN
® BRN BRN ® ® BRN

12

Inner vinyl sheath

Modular plug

approx.V%

Fold back the shield, wrap it
onto the outer sheath and
cut it, leaving 9 mm.

Drain wire
Insert the cable into the
modular
plug so that the folded part of
the shield enters the modular
plug. The drain wire must be
on the tab side of the jack.

[Straight cable]

OO WHTIORGD
ORG @

WHT/GRN®
BLU @
WHT/BLE®)
GRN ®



2. WIRING

2.3 Display Unit

Remove four screws to remove the rear cable cover. Remove the cable clamps to con-
nect the cables.

[CN3 ][ CcN2 ][ CN1]
[ 7 /

DISP bo% S — A—

12P1004 N ==/

From printer.

From Transceiver unit
(For Bower,
y

Cablelcover, CN

\‘;_*—9

.From/Transceiver unit
(For signal)

Rear view of the display unit
Three cables are connected to the display unit. After connecting cables, close the ca-
ble cover.
+ Cable for the transceiver unit (DPYC-1.5): To CN1

+ Cable for the transceiver unit (TTYCSLA-4): To CN2
Connect the ground wire with the wing nut as shown the below.

» Cable from the printer (TPYCSLA-1.5): To CN3

Grounding

Shorten the ground wire as much as possible.

Note 1: Ground the equipment to prevent mutu-
al interference.

Note 2: Use “closed-type” lugs to make the
ground connection at the display unit and the
matching box. Do not use “open-type” lugs when
a crimp-on lugs are supplied locally.

24 Transceiver Unit

1. Remove six screws to open the cover
of the transceiver unit.
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2. WIRING

2. Loosen four screws to open the fil-
ter cover.

Filter cover

3. Loosen or remove the cable entrance assembly as shown below.
To connect CN8, CN10, CN12 and CN13, remove the cap spacers from the cable
clamp.

Remove two screws.

Loosen two screws. Remove four screws.

Cap spacer 2

4. There is a plastic sheet on the inside of the cable entrance. Before passing the
cables, tear the plastic sheet by hand to pass the cables.

5. Connect cables as shown below.

[CN12]_ |CN13] [cN14]

Transceiver unit

Front view

Top and front views of the Transceiver unit
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2. WIRING

Cable entrance No. Cable (;o:zn::(t)%:)) Grounding

1: For ship’s mains DPYC-1.5 CN1
2: For display unit (power) CN4
3: LAN for INS or PC DTI-C5E350 CN5 .
(Recording software) VCV ($13.5 mm)

Note: Do not use

other cable.
4: For external equipment TTYCSLA-1 CNG6, CN7,

CN9

5: For display unit (signal) TTYCSLA-4 CN8
6: For matching box DPYCYSLA-2.5 | CN2, CN3
7: For display unit TTYCSLA-4 CN12, CN13 Needed
(RD-20 or RD-50)
8: For BAM CN10
9: For BAM TTYCSLA-1 CN14
10: For transceiver unit TTYCSLA-4 CN11

(No. 2)

Set the DIP switch on MAIN board 12P1000 referring to the descriptions below.

Function

1 1: ON (Restore default settings.)

0: OFF (Default setting, for normal use)

2 1: ON (Start the transceiver unit indepen-

dently.)

0: OFF (Default setting, for normal use)

screen.

3 1: ON (Don’t back up settings.)

0: OFF (Default setting, for normal use)

Note: When FE-800
starts up with “ON”, The
“FA” mark appears at the
top-left corner of the

4 Turn output to port 2 of IF-2503 [ON] or [OFF]. [ON] outputs a con-

tact signal when the Depth-below-Keel alarm occurs.

5 Turn output to port 3 of IF-2503 [ON] or [OFF]. [ON] outputs a con-

» Bottom lost
« TX Volt Error

+ TCVR High Temperature

tact signal when any of the following errors occur.

6to8 | Nouse.

Connect ground wires with the pre-
attached crimp-on lugs shown
right. The cables that require
grounding are shown in the column
"Grounding" in the table at the top

of this page.

Refasten the cable entrance as-

sembly.
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2.5

2. WIRING

9. Turn on the power switch.

Power switch (toggle)
Power switch

Set the power switch to On to acti-

vate the Transceiver unit. The de-

fault setting is Off.

Note: For maintenance, the power OFF
switch should be Off. (Default setting)

10. Close the covers.

Grounding

Attach the supplied copper strap between
the fixing plate on the unit and the ship's
ground.

Note: Ground the equipment to prevent
mutual interference.

Copper strap

Matching Box
The Matching box should be selected depending on the transducer type;

» 50B-6B transducer: MB-502
» 200B-8B transducer: MB-504
1. Remove four screws to open the top cover.

2. Unfasten the cable glands for both the transceiver unit and the transducer, then
remove the gaskets and washers.

Transducer side

- Cable gland

- Two flat washers
- Gasket

Transceiver unit side
- Cable gland

- Three flat washers
- Gasket

The cable gland closest to the
FURUNO logo is for the Transceiver
unit.
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2. WIRING

3. Slide the cable gland, the gasket and the flat washers onto the cable as shown
below.

Side: Transceiver unit (DPYCYSLA-2.5 Side: Transducer (2RNCT-SB 2Cx1.4)

Flat washer Flat washer
Cable gland

[ Outer sheath — L "~ sheath

Cut and trim the armor.

4. For the cable connected to transceiver unit, push the flat washer against the ar-
mor. Then trim the armor so that it does not extend past the flat washers, then
pass the cable through the cable entrance.

5. Tighten the cable glands with the hook spanner wrench.
Note: Use the wrench of the correct size. If you do not have the hook spanner
wrench, contact our dealer.

6. Connect the cables to terminal inside.

From Transceiver unit |- From Transducer

= H

...............

Connect the cable from transceiver unit. Connect the cable from transducer.
(2a: Ground wire) (2T: Ground wire)

7. Close the top cover.

Grounding

Shorten the ground wire as much as possi-

ble. .ﬁ

Note 1: Ground the equipment to prevent
mutual interference.

Note 2: Use “closed-type” lugs to make the
ground connection at the display unit and the
matching box. Do not use an “open-type”
lugs.

Ground point
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2. WIRING

2.6 Bridge Alert Management (BAM) Connection

The power fail alarm can be output by connecting the Transceiver unit to the ship’s
alert system or switchboard that can generate this type of alarm.

Connect the TTYCSLA-1 cable between CN14 in the transceiver unit and the alert
system of the ship referring to the schematic diagram at the end of this manual.
CN14

_[1]NORMAL CLOSE .
Alert System ({ TTYCSLA-1 § < ZINORMAL OPEN I Select either one.
~~ [3 |RELAY COMMON

2.7 Junction Box (Option)

Junction boxes are connected between the Transceiver unit and the Matching box as
necessary.
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3.

3.1

ADJUSTMENTS

This section provides the procedures for initial set up of the equipment.

Service Menu

This [Service Menu] settings should be properly set before operating the equipment.
Press the POWER key while pressing any key to open the [Service Menu].

Service Menu al
.

FE-8010 Serial No. :000000 ,;"“.
FE-8020 CONFIG :No.1 only:
FE-8020 Ho.1 Setup "

DISP Order t AFTIFORE: | ™\ Scroll with the W key
External KP 1 OFF ! ' ’
Random KP : DN ' to show the hidden
TX Mode : DN menus.

B Yolt t Low

Service Menu

Menu

Contents

[FE-8010 Serial
No.]

The serial no. for FE-8010 is shown.

[FE-8020 No.2
Setup]

[FE-8020 When the second transceiver unit is connected, select [No.1 only] or
CONFIG] [No.1&No.2].

[FE-8020 No.1 | The setting for the transceiver unit.

Setup], [Serial No.]: The serial no. of selected transceiver unit is shown.

[FORE], [AFTI:
+ [XDR]: Set the frequency.

* [KEEL]: Set the distance from the transducer to the keel.

+ [Bottom Detect]: Set the depth from which to start detection of the
bottom.

» [Tx Count Reset]: Reset the TX count to zero.

[FANO]:

» [FAN Limit]: Enter half of the fan rotation speed.

» [FAN Reset]: Reset the working hours of the fan.

WA,

[DISP Order]

For dual frequency display, select the transducer to display in the left
and right displays.

[External KP]

Select [ON] to output the external KP to the other device.

[Random KP]

Reduces interference. Turn [ON] in normal use.

[TX Mode] To take soundings properly the setting must be set to [ON].
Note: appears at the bottom-right corner of the screen when
FE-800 is turned on with the [OFF] setting.

[B Voli] Set the voltage for B voltage. Select [Low] for normal use.
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3.2

3. ADJUSTMENTS

Menu

Contents

[Depth
Accuracy]

Select the method for measuring depth, [Normal] or [High]. [High] pro-
vides depth with higher resolution.

[Alert]

[Alert Mode Select]: Select the alert mode among [Legacy], [Alert I/
F1] and [Alert I/F 2]. If IF-2503 is connected to FE-800, select [Lega-
cyl.

» [Legacy]: Use llalr and llals sentences.

* [Alert I/F 1]: Use ALR and ACK sentences.

» [Alert I/F 2]: Use ALF and ACM sentences.

[Buzzer]: Set [ON] to sound the alarm against alarms other than the
depth alarm.

[Time Adjust]

Select the source for time, internal clock or external equipment.

[1/0]

[EXT EQUIP]: Select the source of position data, among [DE], [GA],
[GL], [GN], [GP], [1], [IN], [LA], [LC] or [ALL] (default setting: [GP]).
Note: [ALL], which selects the source in priority order, does not com-
ply with IEC standards.

[Port1], [Port4]: Set the IEC standard to use for input and output sig-
nals. See section 3.4.

[Port Monitor]: Show the port monitor.

[Ethernet]: Set up the Ethernet. See section 3.5.

[Network]

[IP ADD]: Set the [IP address], [Subnet Mask] and [Default Gateway].
[SFI]: Set the System function ID (SFI) of FE-800 and the external
equipment connected. This SFI must be a unique on network
IEC61162-450. Enter the four-digit number that follows “SD”.

Note: The ID must include “SD” to comply with IEC standards.

[LCD Reset]

Reset the working hours of LCD.

[TEST]

[Self TEST]: Show the self test screen.

[LCD TEST]: Show the LCD test screen.

[Buzzer TEST]: Select this menu then the buzzer sounds if it is work-
ing properly. To stop the buzzer, press the ENT key.

[DEMO]

Activate the demonstration mode. appears at the bottom-right
corner of the screen when the demonstration mode is turned on.

[Service Reset]

Reset the menu settings to the default settings. The confirmation
message appears then select [Yes] to reset the settings.

[Exif]

Exit the [Service Menu] then restart the system.

How to Set the Time

On the [Menu] window, select [System] — [Ship’s Time] to set the time.

Ship's Time

Internal »

Select [External] to use time data from equipment
that outputs time in ZDA format.

Time + UTC

Time Difference : Auto

» [Time]: Select the source of time, [UTC] or [Local]. Local Zone : 00:00
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3. ADJUSTMENTS

3.3

3.4

» [Time Difference]: If [Local] is selected in [Time], select [Auto] or [Manual] for setting
method.

» [Local Zone]: If [Manual] is selected in [Time Difference], set the time difference.

Select [Internal] to use the internal
clock. Select [Date] or [Time] to adjust
and then set the value with the A or ¥
key.

Date :01/01/2014

A
@1/01/2014

1

A
[o:00:00
A

Note: The internal clock continues to
operate when an external time source is
used.

How to Set the Frequency

Set the transducer frequency with TB1 and TB3, according to the frequency setting on
the [Service Menu]. To set frequency on the [Service Menu], select [FE-8020 No.1
(No.2) Setup] — [FORE] (or [AFT]) — [XDR].

The default tap setting on the TRX Board 12P1001 is for 50 kHz. For 200 kHz, set TB1
and TB3 as follows.

Note: Incorrect setting can affect performance and damage the transducer.

Transceiver Unit TR% Board 12P1001

For 200 kHz: HefsiE

For 50 kHz: Pt
(Default setting) [

How to Set the Port

On the [Service Menu], select [I/O] — [Port1] (or [Port4]).

DISP Order : AFT/IFORE
el 42 3 LlFlE Portd > Output : IEC Ed.2/3/4
Random KP :ON Port Monitor »
TX Mode :ON Ethernet >
B Yolt : Low
Depth Accuracy :High
Alert 3
Time Adjust : External
Menu Contents
[Input] Select standard for the input signal, [IEC] (default) or [NMEA].

[Output] Select the standard for the output signal, [NMEA V1.5], [IEC Ed.1] or
[IEC Ed.2/3/4] (default).

Note: [NMEA V1.5] does not comply with SOLAS standards.
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3.5

3. ADJUSTMENTS

How to Set the Ethernet

To set up the Ethernet for the LAN setting, select [I/O] — [Ethernet] on the [Service

Menu],

DISP Order : AFTIFORE [} Portd > | =)
SO L1 A Port4 > Management Profile »
Random KP *ON Port Monitor > Data Recorder >
TX Mode :ON
B Yalt ! Low
Depth Accuracy :High
Alert -
Time Adjust : External
w
Menu Contents
[Navigation] Set the destination terminal.

+ [DEST IP Address]: Set IP address of the destination termi-
nal. Available range: 239.192.0.1 to 239.192.0.64.
Note: The IP address must be within the available range to
comply with the IEC standards.

+ [DEST Port]: Set the port of the destination terminal.

» [Data Source]: Set the source data.

* [Error Counter]: Show the LAN error log.

LAN Error Counter

1. UDP Checksum Error =0

2, Invalid Header -—

3. Incorrect TAG Block 000
4. TAG Block Checksum Error 000
5. TAG Block Syntax Error 000
6. TAG Block Framing Error 000
7. Incorrect Sentence 000

[MENU/ESCI : Exit

[Management Profile]

Set the Management Profile.

+ [Management Profile]: Set [OFF] for normal use. Set [ON] to
activate Management Profile.

+ [DEST IP Address]: Set the IP address of the Management
Profile.

+ [DEST Port]: Set the port of the Management Profile.

[Data Recorder]

Set the Data recording software.

+ [DEST IP Address]: Set the IP address of the Data recording
software.

» [DEST Port]: Set the port of the Data recording software.
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APPENDIX 1 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, MPYC.4
plastic tape w/aluminum tape

23 4 5 1 2 3 4 ‘gg’
EX: TTYCYS LA 4 MPYC -4
Designation type J Core Area (mmII_ Designation type] # of cores]- THYesLA
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 TTYCS-1 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?z  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 TTYCY1 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 TTYCYS4 0.75mm?  1.11mm 18.5mm
TPYCY-2.5 25mm?2  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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APPENDIX 2 DIGITAL INTERFACE

/O Sentences

Note 1: ACK and ALR sentences are available when [Mode] in the [Alert] menu is set to
[Alert I/F 1].

Note 2: ACM, ACN, ALC, ALF, ARC and HBT sentences are available when [Mode] in the [Alert]
menu is set to [Alert I/F 2].

* Input sentences
ACM, ACK, ACN, GGA, GLL, HBT, RMA, RMC, VTG, ZDA

* Output sentences
ALC, ALF, ALR, ARC, DBK, DBS, DBT*2, DPT, HBT, Pfec SDmsi*'

*1: Mandatory, for multiple (more than one) transducer installation.
*2: Only please use if transducer and keel same level.

* Transmission interval
1 s for any sentence other than ALC, ARC and HBT (At 30 seconds interval for ALC, at 50 sec-
onds interval for HBT)
Note: ALF, ARC and ALR are transmitted when occurs events. For ALR, it can be transmitted
at 30 seconds interval.

+ Data transmission
Data is transmitted in serial asynchronous form in accordance with the standard referenced in
2.1 of IEC 61162-1. The first bit is a start bit and is followed by data bits, least-significant-bit as
illustrated below.

DO |D1 | D2 |D3 | D4 | D5 | D6 | D7

Start bit < Data bits > Stopbit

The following parameters are used:
* Baud rate: 4800

» Data bits: 8 (D7 = 0), parity none
» Stop bits: 1

Data sentences: Input

Data format is IEC 61162-1 Edition 4 unless noted otherwise.

ACM/ACN: Alert command

$**ACN,hhmmss.ss,aaa,x.x,x.X,c,a*hh<CR><LF>

1 2 3 4 56
1. No use
2. Manufacturer mnemonic code (3 digit alphanumeric code), null
3. Alert identifier (0 to 999999)
4. No use
5. Alert command (A=ACK from ext. equipment, Q=Request from ext.
equipment, O=Responsibility transfer, S=Silence from ext. equipment)
6. Sentence status flag (C should not be null field. Sentence without C

is not a command.)
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APPENDIX 2 DIGITAL INTERFACE

ACK: Acknowledge alarm

$**ACK,xxx *hh<CR><LF>
1
1. Unique alarm number (identifier) at alarm source

GGA: Global positioning system (GPS) fix data

$ ** GGA, hhnmmss.ss, llILII, a, yyyyy.yy, a, X, XX, X.X, X.X, M, x.x, M, X.x, Xxxx *hh <CR><LF>
1 2 3 4 567 8 910 1112 13 14

. UTC (no use)

. Latitude

N/S

. Longitude

E/W

. Quality index

. Satellites used (no use)

. DOP (no use)

. Antenna height above the sea level (no use)

10. Unit (M) (no use)

11. Geoid height (no use)

12. Unit (M) (no use)

13. Age of differential GPS date (no use)

14. Differential reference station ID (no use)

©CONOUAWN =

GLL: Geographic position. Latitude/longitude

$ ** GLL, IlLII, a, yyyyy.yyy, a, hhmmss.ss, A, x *hh <CR><LF>
1 2 3 4 5 67

1. Latitude

2. N/S

3. Longitude

4. E/W

5. No use

6. Status (A: Data valid)

7. Mode indicator (A: Autonomous, D: Differential mode)
HBT: Heartbeat supervision sentence

$**HBT,x.x,A,x*hh<CR><LF>

123

1. Configured repeat interval (1 to 999)
2. Equipment status (A=Normal V=System fail)
3. Sequential sequence identifier (0 to 9)

RMA: Recommended minimum specific LORAN-C data

$*RMA A lILILa,yyyyy.yy,a,Xx.X,X.X,X.X,X.X,X.X,a,a*hh <CR><LF>
123 4 567 89 10112

1. Status: A=Data valid

2. Latitude, degrees (0.0000 to 9000.0000)
3.N/S

4. Longitude, degrees (0.0000 to 18000.0000)
5. E/W

6. No use

7. No use

8. Speed over ground, knots

9. Course over ground, degrees true

10. Magnetic variation, degrees
11. E/W
12. Mode indicator (A= Autonomous D= Differential mode)
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RMC: Recommended minimum specific GNSS data

$ ** RMC, hhmmss.ss A, llILIL, a, yyyyy.yy, a, X.X, X.X, XXXXXX, X.X, a, a, a *hh <CR><LF>
1 2 3 4 5 6 7 8 9 10111213

. UTC of position fix

. Status: A=data valid

. Latitude

N/S

. Longitude

E/W

. Speed over ground, knots

. Course over ground, degrees true

9. Date: dd/mm/yy

10. Magnetic variation, degrees E/W

1. E/W

12. Mode indicator (A=Autonomous mode, D=Differential mode)

13. Navigational status indicatior (S=Safe, C=Caution)

O~NDUIAWN

VTG: Course over ground and ground speed

$** VTG, x.x, T, x.x, M, x.x, N, x.x, K, a *hh <CR><LF>
1 23 4 5 67 89

1. Course over ground, degrees true
2. T
3. Course over ground, degrees magnetic
4. M
5. Speed over ground, knots
6.N
7. Speed over ground, km/h
8.K
9. Mode indicator
(A=Autonomous, D=Differential)

ZDA: Time and date

$ ** ZDA, hhmmss.ss, XX, XX, XXXX, XX, XX *hh <CR><LF>
1 2 3 4 5 6

1. UTC

2. Day

3. Month

4. Year

5. Local zone hours

6. Local zone minutes

Data sentences: Output

ALC: Cyclic alert list

$**ALC, XX, XX,XX,X.X, @aaa,X.X,X.X,X.X,”””” *hh<CR><LF>
1234 5 6 7 8 9

. Total number of sentences this message (01 to 99)

. Sentence number (01 to 99)

. Sequential message identifier (00 to 99)

. Number of alert entries (0 to n)

. Manufacturer mnemonic code (FEC, null)

. Alert identifier (000 to 999999)

. Alert instance (null)

. Revision counter (1 to 99)

. Additional alert entries (same as 5 and 8. When #4=0, #5 to #9 are deleted.)

O oO~NOOOGPAWN-=-
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ALF:

ALR:

ARC:

DBK:

Alert sentence

$**ALF x,x,x,hhmmss.ss,a,a,a,aaa,X.X,X.X,X.X,X,c--¢ *hh<CR><LF>
123 4 567 8 9 10 111213
. Total number of ALF sentences this message (1, 2)
. Sentence number (1, 2)
. Sequential message identifier (0 to 9)
. Time of last change (hh=00 to 23, mm=00 to 59, ss.ss=00.00 to 59.99), null
. Alert category (A=Alert category A, B=Alert category B, null)
. Alert priority (A=Alarm, W=Warning, C=Caution), null when #2 is 2.
. Alert state (V=Not ACKed, S=Silence, A=ACKed, O/U=Resolved, Not ACKed,
N=Normal state), null when #2 is 2.
8. Manufacturer mnemonic code (FEC, null)
9. Alert identifier (000 to 999999)
10. Alert instance (null)
11. Revision counter (1 to 99)
12. Escalation counter (0 to 9)
13. Alert text (max. 16 characters for the 1st sentence, maximum length of the field for the
2nd sentence later)

NOoO s WN -

Set alarm state

$**ALR,hhmmss.ss,xxx,A,a,c—c *hh<CR><LF>
1 2 34 5
1. Time of alarm condition change, UTC
2. Unique alarm number (identifier) at alarm source
3. Alarm condition (A=threshold exceeded, V=not exceeded)
4. Alarm acknowledge state (A=acknowledged, V=unacknowledged)
5. Alarm’s description text

Alert command refused

$**ARC,hhmmss.ss,aaa,x.x,x.X,c*hh<CR><LF>
1 2 345
1. Release time of the alert command refused (hh: 00 to 23, mm: 00 to 59,
ss.ss: 00.00 to 59.99)
2. Used for proprietary alerts, defined by the manufacturer (FEC, null)
3. The alert identifier (000 to 999999)
4. The alert instance (Null)
5. Refused alert command (A: Acknowledge)

Depth below keel

$**DBK,x.x,f,x.x,M,x.X,F *hh<CR><LF>
123 456

1. Water depth

2. feet

3. Water depth

4. Meters

5. Water depth

6. Fathom
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DBS:

DBT:

DPT:

HBT:

SDmsi:

Depth below surface

$**DBS,x.x,f,x.x,M,x.x,F *hh<CR><LF>

123 456

1. Water depth
2. feet

3. Water depth
4. Meters

5. Water depth
6. Fathom

Depth below transducer

$ ** DBT,

1,
3,
S5,

123 4 56

2 Water depth, feet
4 Water depth, m
6 Water depth, fathom

Depth
$ ** DPT, x.X, X.X, X.X *hh <CR><LF>

1. Water depth relative to transducer, in meters

1 2 3

x.X, f, x.x, M, x.x, F *hh <CR><LF>

2. Offset from transducer, in meters
3. Maximum range scale in use

Heartbeat supervision sentence

$**HBT,x.x,A,x*hh<CR><LF>

1. Configured repeat interval (50s)

123

2. Equipment status (A=Normal)
3. Sequential sequence identifier (0 to 9)

Multiple Sounding Information

APPENDIX 2 DIGITAL INTERFACE

$PFEC,SDmsi,X.X,X.X,a,a,C--C,X.X,X.X,X.X,X.X *hh<CR><LF>

OCONOOOPSWN -~

1 2345 67 8 9
. Number of sounding information
. Total number of sounding information
. Depth Unit (M: meter, f: feet)
. Reference for reading depth
. Transducer information (F: Fore, A: Aft)
. Transmission frequency
. Water depth
. Offset from transducer to surface
. Offset from transducer to keel

AP-6



Y-104-¥8€20

‘aL1’ 0D 21d109373 ONNdEN4

('AINO JONIYIA3Y ¥O4 ONIMVHA NI SNOISNIMIA °£2EMEG “FIELOEH)

“IWVS JHL S1_ALITVNO
"LONAOY¥d ¥3ddN JHL 40 30VTd NI Q3ddIHS 38 AVMH LONAOYd ¥IMOT 3HL “WLI NV ¥0d Q3LSIT 38 AVH S300D ONV S3dAL OML

CYRRNYFRES "RH CLBILCYVWWIGR TARLEHEBESEUETATHL "SHOR S WER I-U/EE

1...012160-99€-001
‘ON 3000
v 1-8051-£00-92 9 Hmmmmwwww M g
£1e Lok Gk
"ON 3000
| T 7e01 58120 %/ HLOTO ONINVITO 001
(i[4) —+=hG-41rc
SYYVINIY ALLD SNOI1d 140530 INITLNO NN ‘ON
24 B B Y FiE i C3 % = 8
S3140SSI00Y
=] ]
EWE L)
1/l 10800-C1dd 3dAl
0- 1056-X-4v¢l 00-01L-€L2-100 ‘ON 3000 °l=== “

v

Y-10Z-¥8€20

(CAINO 3ON3HI43H 4O DNIMVHA NI SNOISNINWIA °£2 8} && “RIFE P, OE )

‘JAVS JHL ST ALITYND "LONAOHd
d3ddn 3HL 40 30V1d NI d3ddIHS 38 AVIN LONAOYd ¥43MOT IHL "W3LI NV HOd4 @3L1SI17 39 AV S3A00 ANV S3dAL OML

CYRRAUFLIREY "RY CELRVD YNG9S (MR EHEB UM IIHET PHEL " SHOMIGERA-L/EE

IVIMILYIN JALLYINISTdIY 40 ¥IGWNN 3000 IHL STLYOIANI %, HLIM DNIANI ¥IGWNN 3000
CERNEZ TRV OTME PIOHX SR -

*1-6¢¢-6L1-000

Q
| P
01g

VANV NOTLYTIVLSNI

FUBYF

Q
N ——
01Z

VANV S . 401Y¥3d0

fGEE

1NIHNI00

00-00L-€L¢-100

10110-C1dD

STIVIYILYN NOILYTIVISNI

BHET

STVIYLVN NOIL!

VTIVISNI

BAET

$31408S390Y

L 10800-¢ldd
Wy
$31408$300V R
w 00-681-G20-000
LIND AVIdSIQ
| *0108-34
g
LIND Je=T
[ALo] N 3000/N0ILdI¥0sIa ] INIT1LNO [ JUVYN
v MH-3-0108-34 '3-0108-34 WH-"-0108-34 ‘P-0108-34

/1

0- 1986-X-4v¢l

1SIT OSNIMOVd




V-CON-¥8€E20

‘aLi

CYRENYELINY ‘HY

CEBVLCYVWWIST RLWHBREQYNIMT ATHL "SHOM S WER I-L/FFE

‘T 00 21dWL1O0313 ONNYNA

("AINO JONIYI3Y ¥O4 ONIMVHA NI SNOISNIWIA
"L0NA0Yd ¥3ddN JHL 40 30V1d NI @3ddIHS 39 AV LONAOHd ¥IMOT 3HL

‘foBEE “HRLOREM)
"INVS JHL SI_ALITVNO
W3LI NV 404 G3LSIT 3d AVA $3000 GNV S3dAL OML

1...01-080-01€-008
ON 3000
s SHOY 0-7001-YaN dVHLS Y300
My-4
1...01-618-291-000
‘ON 3000
v e Son iﬁ% 1708 QVIH TWNODYXIH | ¢
ke 11 4N
_ ON 3000 o
v P 10N X3
Y0ESnS. sl NH@ y
TAL AR
|...00-r9r 70910 _
‘ON 3000 P
8 e =) WSV V13|
LLP THkWE
1...04-047£91-000
‘ON 3000
v T e YISV ONI¥AS |
THEEN
‘ON 3000 «
9 — y E[NE )
LT A T E— i
Y4 Ve
SHUVITY ALLD SNOI Ld 149530 INITLNO JWVN N
=4 T 1] W T il W% & 8
STVIYILYIN NOILYTIVLISNI
EfkHET
/1 10210-¢1dd IdAL
0- ¢0v6-X-dv¢l 00-0€L-€LC-100 ‘ON 3000 °l=== “
a4

V-£0Z-¥8€¢0

(CAINO JONIYI43H HO4 DNIMVHYA NI SNOISNINWIA ° 62 Bl && “RIF [ OEZH)

‘JNVS FHL ST ALMYND '10NA0Yd
Yd3ddn JHL 40 30Vd NI d3ddIHS 38 AVIN LONAOYd ¥43IMOT IHL 'WILI NV HOd4 d3.1SI17 39 AVIN S3A0D ANV S3dAL OML

CYRBAYFRIEY "HY LRIV AGIGR DL BT CUNIHT APHL " SEHOMY SR AL/ =

TIVIIILYIN FAILYINISFI3Y 40 YIEWNN 300D FHL SILVOIANI %, HLIM DNIANT ¥ISWNN 3000
CERNEZA-CEYOBME P OHX R I-C

00-0€L-€L¢-100

| 10210-¢1dd

STIVIYILYN NOILYTIVISNI

BHET

STIVIYALVH NOILVTIVISNI

BAET

S1Ydvd YvdS

L

S1¥Yd JVdS

WL

w  00-L61-G¢0-000

LINN ¥3ATIOSNVYL

| *0208-34
HYER
LIND Je=T
[ALo] N 3000/N0ILdI¥0sIa ] INTTlno _ JUVYN
ev YH-0208-34 ‘0¢08-34
/L 0~ £586-X-dVel L1SITT S9NIMOVd




-1 1N-99€2D
‘all " 0D O2I1¥1O03T73 ONNYNA

("AINO JONIYI4FY ¥O4 ONIMVHA NI SNOISNIWIA ‘L2 HHEE “FIRLORR

“INVS JHL S1_ALITVNO
"10NA0Y¥d ¥3ddN IHL 40 J0VId NI G3ddIHS 38 AV 1ONAOY¥d ¥3MOT FHL “WALl NV ¥04 Q3LSIT 39 AV S300D ONV S3dAL OML

CYREMNUFIARY "SEY CLBNLCWEILR ThQLEHBETFOYUET A PHL "SHOBZWER |-t/ 5%

_ ON 3000 JMW
1 W0 ST ie HONJUM M3¥OS L3N00S v
58 $eags
|...01-08¢-00170 _
‘ON 3009
Tie=
1 SHOY 801 1-gd1 H@ ONIMOVd ¥3dany ¢
(744 6 VHGEEE
1...01-04g-00170Le,
‘ON 3009
| — 9T HENT]
SHOY £0-11-8dL @ 4
|74 THTEHGE
‘ON 3009
1 E0Z 10884 SIT 3TddIN ANYTD 378V0 |
FHBE A4C
SHUYINTY ALLD SNO | 1d140$30 INITLNO L ‘ON
24 3H % Y Tk ] W% = 8
STVIYILYN NOILYTIVLSNI
0099-4L1
FErkHET
/1 ¢0880-¢0dd IdAL
|- 80¥6-X-1420 00-005-901-100 ‘ON 3000 °l=== “

oV

4-01N-99€2¢d
'all1 ‘" 0D DI1¥1D03T73 ONNHENA

("AINO JONI¥I4TY 404 ONIMVYA NI SNOISNIWIQ L2 BIEE “PIELOEN)

“INVS 3HL S ALITVND
“10NA0dd ¥3ddn JHL 40 JOVId NI G3ddIHS 38 AVN LONAOHd ¥IMOT IHL WALl NV 404 @3LSIT 39 AV S300D ANV SIJAL OML

CYRRBAYURBRRE "RE CLBVLCYWWIGR TARLEHBTFCIUCIET A PHL "SHOE 2 WEE J-T/FERE

|...00-9LeCLL1-000
‘ON 3009 an.a
| o SR L HONIYN W30S 134008 | o
8 Y
_.oz 3000
_ SHOY £0-0002-411 | S¢1 @ ey
0oL ¢ T EY
l...00-08c-001 -0l _
‘ON 3009
o1 =)
| SHo8 80T 1aaL H@ ONDIOVd Y388y |
(744 ke VHGTRHE
|...00-00e-001-0Le
‘ON 3009
| — 9T YIS
SHOY L0-11-8d1 @ [4
¥e o THETEEHR
|...00-vL8-1L1-000
‘ON 3009
| 7507 10881 SIF I1ddIN ONYTD V0 | |
LR A4C
SHUVHIY ALLD SNO11d 149530 INITLNO YN ON
24T R W DT B W% & 8
STIVIYILYIN NOILYTIVLSNI
0002-4LL
ErkHET
1/l 10880-¢0d0 3dAL
- L0¥6-X-1420 00-06¥7-901-100 ‘ON 3009 °l=== “

SV




‘al “o09d 21419313 ONNYN4 4 _ !

INIVT 3NMLNO OV o] TIOTES) o "LINN 3HL INIXI4 404 02XGP SMI¥OS INIddVL 3N '€
iy (LNNON dOL18VL) LN AVIASID g g_wzﬂ .m_ ﬁ_ﬁ_VN R,_ s JONVEVITD J0AY3S WOAININ #
H R 008~ . GouN '034103dS LON SI HOIHM SNONISNINIQ 40 JONVYITOL SLVOIONI L TivL  *L 310N
BETS) B8 DV P gy
. 001 o DVSYAVAL W0/l ol R 2OMBR0ZXSBOMCEAA A6 A Y VEALHIE (€

e EREPREZYA-L\ENKLHE (2
CZPNTERNETRLOUZE (1 £ K

WNINYZL ON9 NI TIEY) \
FUiy — 4 OY&il-4 7/ & \\
. p \ \ s (@) | ) ] -
(o] (o)
% : EEEID
® 0 ® / a | a
\ o 7 b - |
0 \ il S | 1
i N e | IN
~ an 1 | 1 H
’ O 1 1 O
7/ TT N 7 u
(@)
o 4 @ AR | LY
| Q |
® @ 5F N N e |
Sl / \ 008-m | @mmeEmal
o — e O mma———— 7
. zzsxwg@g 4OLOINNOD TYNDIS ove |
TE s o
e 44¥C&Y 6 08 # ST88C 08 #
0GL# 671 GTIG VI
e
= = N
(@]

A3

(1/1 31¥05) ONIXI4 404 T¥130 = = ~

] (1 /1 :5Y) BEERE
SF | 005515001 \/_l\ — & O
SZF | 00151506 :
v G'LF 0G5 B __ 0 7 oﬂL =
TWEIOL| NOGNGNd i , N
(WW) 29| (WW) GREL | N STI0H N

IELE3 S'OF06| LP -V
M EE

' |
SGNMIEMmNE

S 0+6GL

=

\mll

0
<
"
o




| | | 14 | |
IV NLNO CMOT | TEOTED g "TINY FHL 9N H04 07X8 SHIN0S ONddvL ISn ¢
& LNION HSMLY INTAVISIO an TCsnl o TNVIYT) TINS NN 7
e e et Q34035 10N SI HOIHA SNOISNINID 40 JONVATIOL SAUYOIONI | TIavL  *L 0N
BEE B = T PR OB ROSXCHOMAYAA 6] AYVEIAYHNE (8
q T — DVSVVAT - UG LD 64 PITE B (6
fars _ /\m \
CEPNTEMNEILEALOKTE (1 E K
(06
TYNINYAL QN9 o
FUny — 4 x i ,
7] (C 2) ” 2 n
y /f S | © m 0o m o o
O ® oOdoo
4 AYINI T18Y0 7 Bnk
OY&ML-4 |
i (] \J 7 m N
I Wi BN
HOLOINNOD TYNOIS | o |©
® ® ” 44v L&
[ peAcl
TWNIRL SO mv\ o) I ® — : G
ERTTE)
NSO 1001y - 27 A B | soFeee | STI0H ONIXI4
i (BT oG L# 8L ¢l 9% —¥
Rt | — o0ve [RETAE vt
. | ¢ (/1 :3v0S) ONIXI4 404 Y130 _ ML
& | /1 57 BERNE = = =
NG I+ ! B I
i % - _— 7
cF | oosso00l | |\E 4 T T T 7 %
SCF 00ls7>08 o | |
SUF | 0651 R
v m@z%%w AE%_%@%&# | @ JINOAS INNOW HSMT
e ® y LT
STI0H 10Td v Z
STV NE—7 e |
' S ! ¥ ! T z

‘al “o09d 21419313 ONNYN4

_ |
SGSNMNMIEMmN



R
)

‘al “o09d 21419313 ONNYN4

| ! ! 4 | |
NS0 INTTLNO UV g TR o "LINN JHL ONIXIA 404 02XG9 SMIYDS INIddVL SN €
(TINV INNOW HSMTH) LINNAYTASIT gy g_.m_{_w.mzﬁ.ﬁ_a m% s TINVIVIT) TDANIS WOWININ # 2
I 008-44 . L ‘(314193dS LON SIHIIHM SNONISNAWIA 40 JONYHAT10L SALYOIONT L F18vL L 410N
BEVLVYE LB 4 DNIH 4007071
0109=13 w IVEVIVATT iom\q%\.ﬁl_f«zu_.._. CROOEHFROCXSENHLEYAANEYI AV VERIGEYEHNE (&
Y EREIRAEY A - L[ ERELHE (2
CEPNTENEVELOYZTE (T X
TYNINIL N9
FHY - L |
= ) 2 (o f o
N ) "58885 of
O AYING T18Y0 { ,
OY&TL-4 f Mot
. | 3
— N L’ o ®) Uv
| S|
o ||® | &
scil J |
o o @, T O
° / \ o m \ 0
WNINGLL ¥30d / JOLOINNOD TYNOIS Qommzwzw
FUTiE 44¥CEY G'0+09¢
S310H L07ld SNQISN3MQ L0010 0G L4 oL 7l v
Bl —v VAN LLC V1IN
. 5k
\\ &T (1/1 1310S) 9NIXI4 404 TvL30 i
| (1/1:85Y) BERYE B
M ﬁ } T 7 d_Y
N
LA ﬁ |
7 H | | _
| O |
€F | 005>1>00 - i
SZF | 0015108 LFeec
ST 0G5
TONVETI0L NOISNINId ,
(W) 27| (WW) GRER &W \\\ﬂ[
ELE | 07007 ,
! [ ! 12 ' ¢ ' 4 ! |
@©NMAnN=N




b
)

‘al “o09d 21419313 ONNYN4

°e FREAPREY A - L\ ENEKLHE (2
P T EHMEFIVELOLIE (T = X

| | | 14 | |
ONIMYYHA ANIMLNO (—9¢01-G00-¢l w3y Y-G09-¥85¢0 W . .
(089-33 NOSJ INMONIS) LN AV A - LIN 3HL ONXI4 404 SIT08 Sex8 350 ¢
B I 00331 | DVWH vI0Z/Ter/0F JONVEYITD J0ANIS NWININ # 2
(FR080-14 TTVTE) BLE o IIIIII__|IIIII|II|I [ DN PO | (@314193dS LON SI HOIHM SNOISNINIQ 40 FONYYITOL SALVIIONI | 31gvL I 3LON
0108-3  u _ DVSYIVK L vt/ B8 o CROOMBF R NEGEXSWEGYHIE (8

4
7
TYNIR3L ON9 7 7
WYL § N - o
° o — ,
oooog
QVM ® u 0O m og m O 0 e
AYLNG 180 | -
7 OY &1L 4 | =
—— O |
‘\“\‘\L’\‘\ TT 9
HOLOINNOD WNIIS | o
® ] @ITE 7 o
® _”.()h-F(-u__.“ ™~ O — ﬁ ﬁJ
TYNIRY3L ¥3M0d —l Q i —
FHuE | AN
(01/1 31v2S) SNOISNIWIO LN0LNY HRINTE
(Ol L&) HRMDNE 7
7 2% 5 0F0ct STI0H ONIXI4
ks oSlE 9L i 0S¢ S
o
B o —
NXJF‘% 2 (1/1 “31¥0S) INIXIJ 404 TI¥L3 i , T
STI0H 10Tid | S (/1 5Y) BERNE B B
BN HE T & 7
iﬂomw , _
| |
cF 00S571>001 | ,
G'CF¥ | 00ls71>08 7 g
ST 0G5 5 0F0ce
Am_@z&m_um_._%mw AE%_umz@%ﬂ I JINOJS INNOW HSN'T4
GRYEYHY AGed
L31avL 12
| m, | ‘V I AM I N

' |
SGSNMNMIEMmN



FURUNOG 8 . [Tos
#1 TABLE L
STEESD (mm) | A& (mm)
. . DIMENSION TOLERANCE
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100<L £500 13
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NOTE 1, TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
2. # MINIMUM SERVICE CLEARANCE.
D 3. USE M8 BOLTS OR COACH SCREWS @8 FIR FIXING THE UNIT.
"W e TYAMASAKT | . ™ FF-80°0
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W cossa-Goa-A [T 1p-05-p006-2 QUTLINE DRAWING

FURUNO ELECTRIC CO., LTD.



FURUNO 2 . [oe
plr -
10041 FIXING HOLES 12
- 2
- I F
@ ® H
Arrr@ﬂaw @ dilis=
SBUNO el
- L
Q7S g |
; Sl _ £ | mun
4 olfea 3 S #ﬂ |/ NAMEPLATE
S o2 B < ~ L
- Se — i
Bl e T
Cct 1
Felale] IJ__E D
B E“,_ﬁ@‘_:l_\] i) .
S AN e
0] L
) T F=TW579vF 8
OND TERMINAL J‘CSAEEEUS[AQNDS’ S " o0
#100 120 #100
v
7
7 =
¢ 1) EENOTELAERIXLICK B,
2) #BTEESNY -CAEBTEET %,
o 3) BffAXYEIIRA5y €Y XRIBURE
Yl BxX20%FANC L,
W W &1 TABLE1
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MASS INCLUDES CABLE (0.19kg PER METER).
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