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/A SAFETY INSTRUCTIONS

Safety Instructions for the Installer

/A WARNING

Do not work inside the
equipment unless totally
familiar with electrical
circuits.

Hazardous voltage which can
shock, burn or cause serious
injury exists inside the equip-
ment.

A\ CAUTION

Ground the equipment to
prevent electrical shock
and mutual interference.

Turn off the power at the
mains switchboard before
beginning the installation.
Post a sigh near the switch
to indicate it should not be
turned on while the equip-
ment is being installed.

Fire, electrical shock or
serious injury can result if the
power is left on or is applied
while the equipment is being
installed.

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

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

Use the correct fuse.

Use of a wrong fuse can cause fire or
equipment damage.

Keep the following compass safe
distance.

Standard | Steering
Display unit | 0.8 m 0.5m

/A CAUTION

When handling the transducer cable,

keep in mind the 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 chlonophrene rubber (or vinil chloride).
Therefore, do not paint the seath with
organic liquid (such as toluene) since it
may harm the seath.
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SYSTEM CONFIGURATION

The GP-1650WF/1650WDF mainly consists of a display unit, a GPS antenna and a dual
frequency transducer. ADGPS beacon receiver is provided inside the display unit for
GP-1650WDF type. The chart card drive in the display unit loads electronic charts. External
equipment which may be connected include water temperature and speed sensors,
autopilot, and DGPS beacon receiver.

GPA-019
(for GP-1650WF)
Antenna unit
Receives signal from
GPS satellite and beacon
reference station
(GP-1650WDF only). N7
Display unit ®@
Ship's position is <o) ®
calculated in longitude
and latitude from signal =0 %%%
received from the an- <0
tenna unit and displayed <O OO
on the screen. o DOD
@0 000D ®

I 1
Category of Units v i T
i ¥ ¥ NI Rectifier
Unit Category Vi o I ' RP-62
. . P I I DR grmmmmnnt
Display unit | Exposed to weather ! I I ¥ Ship's mains v
Antenna unit [ Exposed to weather | ' 12-24 vDC
. I [ o
Transducer Submerged in water | &, o x Ship's mains
= b | | I\ _ External equipment  100/110/115/220/230 VAC
S $h ¥ ~ " " (Autopilot, etc.) 19 , 50/60 Hz
Temb. sensor ||
(option) "7~ DGPS beacon receiver

GP-1650WF only

Transducer ~ seeeeeeeees : Option
(option) — - —-— :Local Supply



EQUIPMENT LISTS

Standard supply

Name Type Code No. Qty Remarks
GP-1650WF -
Display Unit 1
GP-1650WDF -
GPA-017 - for GP-1650WF
Antenna Unit 1
GPA-019 - for GP-1650WDF
Spare Parts* SP14-02401 004-374-630 1
Installation
Materials* CP14-05100 000-041-480 1
FP14-02301 004-375-830 1 Hard cover
Accessories®
FP14-02302 004-375-850 1 | Screwsfor hanger,
screws for flush mount

Optional equipment

*. Refer to Packing list at the end of this manual.

Name Type Code No. Remarks
GR-7000A-1650-10N-019 | 000-041-650 | GPA-019, GR-7000A
DGPS Beacon
Recelver Kit GR-7000A-1650-15N-019S |  000-041-653 | GPA-019S, GR-7000A
TBC-PS-3D-15
CP20-01700 004-372-110 | S0 for antenna cable
extension
Antenna cable Set
CP20-01710 004-372-120 | 20 for antennacable
extension
Antennacableassy. | TNC-PS-3D-15 000-133-670 | 1> M for antennacable
extension
CableAssy. MJ-A7SPF0003-050 000-136-730-01
Mast mount fixture | CP20-0111 004-365-780
Right-angleantenna |\ 15 5a330 000-803-239
base
L-angle antennabase | N0.13-QA310 000-803-240 for antenna unit mounting
Antenna base No.13-RC5160 000-806-114
for rail mounting
GPA-019S - for GP-1650WDF
Antenna Unit
GPA-017S - for GP-1650WF




Optional equipment (con’t)

EQUIPMENT LISTS

modification kit

Name Type Code No. Remarks
520-5PSD 000-015-204
Transducer 520-5PWD 000-015-126 With 8 m cable transom mount
520-5M SD 000-015-212 With 8 m cable and water proof
connector
ST-02MSB 000-137-986 Thru-hull type
ST sensor
ST-02PSB 000-137-987 With 8 m cable, thru-hull type
Inner hull Kit S 2250191 000-802-598
T-02MTB 000-040-026
Temperature sensor T-02MSB 000-040-040
T-03MSB 000-040-027
525ST-MSD 000-015-263
Dual frequency
Transducer
525ST-PWD 000-015-261
Converter Connector 024147 000-141-082
000-013-484 for 100 VAC
000-013-485 for 110 VAC
Rectifier PR-62
000-013-486 for 220 VAC
000-013-487 for 230 VAC
MJ-A6SPF0007-100 000-125-237 6P-6P, 10 m, for autopilot
MJ-A6SPF0012-050 000-134-424 6P-6P, 5m
Cable Assy. MJ-ABSPF0012-100 000-133-817 6P-6P, 10 m
MJ-A6SPF0011-050 000-132-244 6P-4P, 5m
MJA6SPF0011-100 000-132-336 6P-4P, 10 m
RAM Card O0ORAMO02MC-004 004-371-790 2MB
C-MAP 1650/1850-MAP 004-376-420




EQUIPMENT LISTS
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1. INSTALLATION

1.1 Installation of Display Unit

Mounting considerations

The display unit can be installed on a tabletop, on the overhead or flush mounted in a
console or panel.
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Hard Cover Tabletop Overhead

Tabletop, overhead mounting methods

When selecting a mounting location for the display unit keep the following in mind:

Keep the display unit out of direct sunlight.

The temperature and humidity should be moderate and stable.
Locate the unit away from exhaust pipes and vents.

The mounting location should be well ventilated.

Mount the unit where shock and vibration are minimal.

Keep the unit away electromagnetic field generating equipment such as motor, generator.

For maintenance and checking purposes, leave sufficient space at the sides and rear of

the unit and leave slack in cables.

A magnetic compass will be affected if placed too close to the display unit. Observe the

following compass safe distances to prevent disturbance to the magnetic compass:

Standard compass: 0.8 meters
Steering compass: 0.5 meters

Mounting procedure

Follow the procedure below to mount the display unit on a tabletop or the overhead.

Tabletop, overhead mounting

1. Fix the hanger by four pan head screws 5 X 16.
2. Screw knob bolts in display unit, set it to hanger, and tighten knob bolts.
3. Attach hard cover to protect LCD.

1-1



1. INSTALLATION

Tabletop, overhead mounting of display unit

Flush mounting

Note: Use supplied pan head screws when the thickness of the bulkhead is from 11 to 14
mm. For bulkhead which exceeds 14 mm in thickness the length of the pan head
screws should be bulkhead thickness+7.8+1.5 mm. Also the length of B should max.
8mm.

1. Prepare a cutout in the mounting location whose dimensions are as shown in on the

next page.
2. Fix the display unit by six pan head screws M4 X 20. Refer to the outline drawing on

page D-2.

1-2



1. INSTALLATION

216+1
6-R2.25 | '
L 164+0.5 |
Pan head screws [
H b — / %4/,51 - G ,u”ulj ‘ g2 (o sssIraz. n’n,/. %
To)
Ql «
o (/-5 DN — .
] I 2
, 7 4

Flush mount

Flush mounting of display unit

1.2 Installation of Antenna Unit (GP-1650WDF only)

Mounting considerations

Install the antenna unit referring to the installation diagram on page D-3 or D-4. When

selecting a mounting location for the antenna unit, keep in mind the following points:

» Select a location out of the radar beam. The radar beam will obstruct or prevent reception
of the GPS satellite signal.

* The location should be well away from a VHF antenna. A GPS receiver is interfered by a
harmonic wave of a VHF antenna.

* There should be no interfering object within the line-of-sight to the satellites. Objects
within line-of-sight to a satellite, for example, a mast, may block reception or prolong
acquisition time.

* Mount the antenna unit as high as possible. Mounting the antenna unit as high as
possible keeps it free of interfering objects and water spray, which can interrupt reception
of GPS satellite signal if the water freezes.

* Do not shorten the antenna cable.

* If the antenna cable is to be passed through a hole which is not large enough to pass the
connector, you may unfasten the connector with a needle nose pliers and 3/8-inch
open-end wrench. Refasten it as shown in the figure below after running the cable
through the hole.

Washer Gasket (reddish brown)

Shield

Cl t
amp nd Center pin (soldered)

Connector shell
[:.]

How to assemble the connector
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1. INSTALLATION

1.3 Installation of Transducers

Installing the inside-hull mount transducer

Necessary tools

You will need the following tools:
» Sandpaper (#100)

» Silicone sealant

» Silicone grease

Remarks on installation

* Do the installation with the boat hauled out of the water.
» Turn off the engine while installing the equipment.
* Install the transducer in the engine room.

Selecting the mounting location

Keep the following points in mind when selecting a mounting location:

* The mounting location should be where the hull is of single-hull thickness and is void of air
or flotation materials other than solid fiberglass between the transducer face and the water.

« Do not place the transducer over hull struts or ribs which run under the hull.

* Avoid a location where the rising angle of the hull exceeds 15°, to minimize the effect of the
boat’s rolling.

* You will finalize the mounting location through some trial and error. The procedure for this is

shown later.
Centerline L
~—1/3
50 cm ‘ \
15 cm Transducer
50 cm ‘ 15 cm mounting
location

Inside-hull transducer mounting location

1-4



1. INSTALLATION

Attaching the transducer

1. Clean the transducer face to remove any foreign material. Lightly roughen the
transducer face with #100 sandpaper. Also, roughen the inside of the hull where the

transducer is to be mounted.
2. Warm the silicone sealant to 40°C before usage to soften it. Coat the transducer face

and mounting location with silicone sealant.

Transducer

/

Silicone
Sealant

Coating the transducer face with silicone sealant

3. Press the transducer firmly down on the hull and gently twist it back and forth to remove
any air which may be trapped in the silicone sealant.

Squeeze out
air bubbles.

Silicone

_ / / sealant

Attaching transducer to hull with silicone sealant
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1. INSTALLATION

Observing the picture

1. Press the [POWER] key to turn on the display unit.
2. Press the [SNDR] key to select the sounder display.
3. Press the MODE/FREQ soft key to display the following window.

MODE/FREQ
A

O AUTO CRUISING
O AUTO FISHING
® MANUAL

v

Mode FREQ selection window

4. Select MANUAL with the cursor pad.
5. Press the RETURN soft key.
6. Press the GAIN soft key to display the gain window.

GAIN
A 50
HIGH [
Low L[|
v

Gain window

7. Confirm that the gain is set at 50 (midpoint).
8. Press the RETURN soft key.

9. Press the RANGE soft key.

10.Press A to select “15 ft”.

11. Note the depth seabed.

1-6



1. INSTALLATION

SOUNDER

30 == ~ | RANGE

| GPS 3D | | 50kHz | FUNC

Video sounder picture

If the bottom is displayed in reddish brown and the depth indication appears the mounting
location is suitable. You can leave the transducer in position.

If the bottom is not displayed in reddish brown, the mounting location is unsuitable.
Relocate the transducer and do the following.

1. Pressthe [POWER] key to turn off the power.

2. Gently dismount the transducer with piece of wood.

3. Do steps 1 through 5 in the previous procedure. Repeat until a suitable location is found.

Final preparation

Support the transducer with a piece of wood to keep it in place while it is drying. Let the
transducer dry 24 — 72 hours.

1-7



1. INSTALLATION

Installing the thru-hull mount transducer

Transducer mounting location

This type of mounting provides the best performance of all, since the transducer protrudes
from the hull and the effect of air bubbles and turbulence neat the hull skin is reduced.
When the boat has a keel, the transducer should be at least 30 cm away from it. Typical
through hull mountings are shown in the figure on the next page.

The performance of the video sounder is directly related to the mounting location of the
transducer, especially for high-speed cruising. The installation should be planned in
advance, keeping the standard cable length (8 m) and the following factors in mind.

 Air bubbles and turbulence caused by movement of the boat seriously degrade the
sounding capability of the transducer. The transducer should, therefore, be located in a
position where water flow is the smoothest. Noise from the propellers also adversely
affects performance and the transducer should not be mounted nearby. The lifting strakes
are notorious for creating acoustic noise, and these must be avoided by keeping the
transducer inboard of them.

* The transducer must always remain submerged, even when the boat is rolling, pitching or
up on a plane at high speed.

» A practical choice would be somewhere between 1/3 and 1/2 of the boat’s length from the
stern. For planning hulls, a practical location is generally rather far astern, so that the
transducer is always in water regardless of the planning attitude.

Transducer outline drawings

22
24

All dimensions .
in millimeters 4 3 [:-,j

30

——28T7
520-5PSD (option) 520-5MSD (option)

Transducer outline drawings
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Acceptable transducer mounting location

Deep-V hull

« Position 1/2 to 1/3 length of the hull from stern.
« 15 to 30 cm off center line (inside first lifting strakes.)

Transducer mounting location on deep-V hull

High speed V-planning hull

<

* Within the wetted bottom area
* Deadrise angle within 15°

Transducer mounting location on high speed V-planning hull

Typical through-hull mount transducer installations

A

—]

=

E Hull
§ bottom
T 1]

B |l

Deep-V hull Flat hull

Typical through-hull mount transducer installations

1. INSTALLATION
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1. INSTALLATION

Procedure for installing the thru-hull mount transducer

1.

With the boat hauled out of the water, mark the location selected for mounting the
transducer on the bottom of the hull.

If the hull is not level within 15° in any direction, faring blocks made out of teak should
be used between the transducer and hull, both inside and outside, to keep the
transducer face parallel with the water line. Fabricate the fairing block as shown below
and make the entire surface as smooth as possible to provide an undisturbed flow of
water around the transducer. The fairing block should be smaller than the transducer
itself to provide a channel to divert turbulent water around the sides of the transducer
rather than over its face.

Hole for Bow

stuffing tube ’

Lower half

Saw along slope
of hull.

Construction of fairing block

Drill a hole just large enough to pass the threaded stuffing tube of the transducer
through the hull, making sure it is drilled vertically.

Apply a sufficient amount of high quality caulking compound to the top surface of the
transducer, around the threads of the stuffing tube and inside the mounting hole (and
fairing blocks if used) to ensure watertight mounting.

Mount the transducer and fairing blocks and tighten the locking nuts. Be sure that the
transducer is properly oriented and its working face is parallel to the waterline.

Note: Do not over-stress the stuffing tube and locking nuts through excessive tightening,

since the woodblock will swell when the boat is placed in the water. It is suggested
that the nut be tightened lightly at installation and retightened several days after the
boat has been launched.

1-10



1. INSTALLATION

Installing the transom mount transducer

This type of mounting is very commonly employed, usually on reactively small I/O or
outboard boats. Do not use this method on an inboard motor boat because turbulence is

created by the propeller ahead of the transducer.

There are two methods of installation: flush with hull (for flat hulls) and projecting from hull
(for deep V-hulis).

D>50 cm

Flat hull

Transom mount transducer mounting locations

Installing the transom mount transducer flush with hull (for flat hulls)

A suitable mounting location is at least 50 cm away from the engine and where the water
flow is smooth.

1. Drill four pilot holes in the mounting location.
2. Attach the transducer to the bracket with tapping screws (supplied).
3. Adjust the transducer position so the transducer faces right to the bottom.

Note: If necessary, to improve water flow and minimize air bubbles staying on the
transducer face, incline the transducer about 5° at the rear. This may require a
certain amount of experimentation for fine tuning at high cruising speeds.

4. Fill the gap between the wedge front of the transducer and transom with epoxy material
to eliminate any air spaces.

No.l1 M5x14

Transom mount transducer, mounting flush with hull

1-11



1. INSTALLATION

Installing the transom mount transducer projecting from hull (for deep-V hulls)

This method is employed on deep-V hulls and provides good performance because the
effects of air bubbles are minimal. Install the transducer parallel with water surface; not flush
with hull. If the boat is placed on a trailer care must be taken not to damage the transducer
when the boat is hauled out of the water and put on the trailer.

No. 2

Transom mount transducer, projecting from hull

Transducer preparation

Before putting the boat in water, wipe the face of the transducer thoroughly with a detergent
liquid soap. This will lessen the time necessary for the transducer to have good contact with
the water. Otherwise the time required for complete “saturation” will be lengthened and
performance will be reduced.

Do not paint the transducer. Performance will be affected.

Triducer
525ST-MSD

The triducer is designed for thru-hull mounting.

Mounting considerations

When selecting a mounting location keep the following points in mind:

 Air bubbles and turbulence caused by movement of the boat seriously degrade the
sounding capability of the transducer. The transducer should, therefore, be located in a
position where water flow is the smoothest. Noise from the propellers also adversely
affects performance and the transducer should not be mounted nearby. The lifting strakes
are notorious for creating acoustic noise, and these must be avoided by keeping the
transducer inboard of them.

* The transducer must always remain submerged, even when the boat is rolling, pitching or
up on a plane at high speed.

» A practical choice would be somewhere between 1/3 and 1/2 of the boat’s length from the
stern. For planning hulls, a practical location is generally rather far astern, so that the
transducer is always in water regardless of the planning attitude.

1-12



@79 mm

133 mm
2.00"-12 UN
threads

©51 mm
}

I

|

Dimensions pf triducer 525ST-MSD

525ST-PWD

1. INSTALLATION

The Transom Mount Transducer or TRIDUCER® Multisensor with Integral Release Bracket
525ST-PWD is manufactured by AIRMAR Co. These instructions are included with the

Sensor.

Pre-test for speed and temperature

Connect the sensor to the instrument and spin the paddlewheel. Check for a speed reading
and the approximate air temperature. If there is no reading, return the sensor to your place

of purchase.

Tools and materials needed

Scissors

Masking tape

Safety goggles

Dust mask

Electric drill

Drill bit for:
Bracket holes: 4mm, #23, or 9/64”
Fiberglass hull: chamfer bit (preferred),
6mm, or 1/4”
Transom hole: 19mm or 3/4” (optional)
Cable clamp holes: 3mm or 1/8”

Screwdrivers

Straight edge

1-13



1. INSTALLATION

Marine sealant

Pencil

Zip-ties

Water-based antifouling paint (mandatory in salt water).

Mounting location

To ensure the best performance, the sensor must be submerged in aeration-free and
turbulence-free water. Mount the sensor close to the centerline of the boat. On slower
heavier displacement hulls, positioning it farther from the centerline is acceptable.

Allow adequate space above the bracket for it to release and rotate the sensor upward.

Height without
speed sensor -
191mm (7-1/2")

|
Height with Height
speed sensor [
213mm (8-1/2") _

Height required at mounting location

Note 1: Do not mount the sensor in an area of turbulence or bubbles: near water intake or
discharge openings; behind strakes, struts, fittings, or hull irregularities; behind
eroding paint (an indication of turbulence).

Note 2: Avoid mounting the sensor where the boat may be supported during trailering,
launching, hauling, and storage.

Note 3: For single drive boat, mount on the starboard side at least 75 mm
(3”) beyond the swing radius of the propeller.

75 mm(3")
minimum beyond
swing radius

—

Mounting location on single drive boat

Note 4: For twin drive boat, mount between the drives.

1-14



1. INSTALLATION

Installation of bracket

1.
2. Atthe selected location, position the template, so the arrow at the bottom is aligned with

Cut out the installation template shown on the left.

the bottom edge of the transom. Being sure the template is parallel to the waterline, tape
it in place.

P66 Installation template
for starboard side of boat

Drill at locations labeled "B"
for the following transom angles:
16° through 22°

e Ge G
A n ) y

Drill at locations labeled "A"
for the following transom angles:
2° through 15°

Align arrow with bottom of transom

Align template vertically.

f

RS Deadrise angle
Ty J//{/ Slope of hull
| ' =3-- parallel to

PP .
waterline

Align template arrow with
bottom edge of transom.

Positioning the template

Warning: Always wear safety goggles and a dust mask.

3. Using a 4 mm, #23, or 9/64” bit, drill three holes 22 mm (7/8”) deep

at the locations indicated. To prevent drilling too deeply, wrap masking tape around the
bit 22 mm (7/8”) from the point.

Fiberglass hull: Minimize surface cracking by chamfering the gelcoat. If a chamfer bit
or countersink bit is not available, start drilling with a 6mm or 1/4” bit to a depth of 1 mm
(1/16”).

If you know your transom angle, the bracket is designed for a standard 13° transom
angle.

11°-18° angle: No shim is required. Skip to step 3 in “Adjusting”.

Other angles: The shim is required. Skip to step 2 of “Adjusting”.

If you do not know the transom angle, temporarily attach the bracket and sensor to the
transom to determine if the plastic shim is needed.
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1. INSTALLATION

5. Using the two #10 x 1-1/4” self-tapping screws, temporarily screw the bracket to the hull.

DO NOT tighten the screws completely at this time. Follow the step 1-4 in “Attaching the
Sensor to the Bracket”, before proceeding with “Adjusting”.

Adjusting
1. Using a straight edge, sight the underside of the sensor relative to the underside of the

hull. The stern of the sensor should be 1-3 mm (1/16-1/8”) below the bow of the sensor
or parallel to the bottom of the hull.

2°-10° 11°transom angle 19°-22°

transom NO SHIM transom
angle angle
shim with shim with

taper down taper up
YES ; YES YES
\_ parallel \_ parallel \ parallel

12-18° transom angle

NO SHIM
NO ; YES NO
%angle slight ; angle
reversed angle too steep

Sensor position and transom angle

Note: Do not position the bow of the sensor lower than the stern because aeration will
occur.

To adjust the sensor’s angle relative to the hull, use the tapered plastic shim provided. If
the bracket has been temporarily fastened to the transom, remove it, Key the shim in
place on the back of the bracket.

2°-10° transom angle (stepped transom and jet boats): Position the shim with the
tapered end down.

19°-22° transom angle (small aluminum and fiberglass boats): Position the shim
with the tapered end up.

If the bracket has been temporarily fastened to the transom, remove it. Apply a marine
sealant to the threads of the two #10 x 1-1/4” self tapping screws to prevent water
seeping into the transom. Screw the bracket to the hull. Do not tighten the screws
completely at this time.

Repeat step 1 to ensure that the angle of the sensor is correct.

Note: Do not position the sensor farther into the water than necessary to avoid
increasing drag, spray, and water noise and reducing boat speed.

5. Using the vertical adjustment space on the bracket slots, slide the sensor up or down to

provide a projection of 3 mm (1/8”). Tighten the screws.
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1. INSTALLATION

Cable cover

Cable
clamp *

50 mm (2")

N Hull projection 3 mm (1/8")

Vertical adjustment and cable routing

Attaching the sensor to the bracket

1. If the retaining cover near the top of the bracket is closed, open it by depressing the
latch and rotating the cover downward.

Retaining

cover Slot (2)

Attaching the sensor to the bracket

Insert the sensor’s pivot arms into the slots near the top of the bracket.

Maintain pressure until the pivot arms click into place.

Rotate the sensor downward until the bottom snaps into the bracket.

Close the retaining cover to prevent the accidental release of the sensor when the boat
is underway.

o RN
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1. INSTALLATION

Cable routing

Route the sensor cable over the transom, through a drain hole, or thorough a new hole
drilled in the transom above the waterline.

Never cut the cable or remote the connector; this will void the warranty.
Always wear safety goggles and a dust mask.

1.

N

If a hole must be drilled, choose a location well above the waterline. Check for
obstructions such as trim tabs, pumps, or wiring inside the hull. Mark the location with a
pencil. Drill a hole through the transom using a 19 mm or 3/4” bit (to accommodate the
connector).

Route the cable over or through the transom.

On the outside of the hull secure the cable against the transom using the cable clamps.
Position a cable clamp 50 mm(2”) above the bracket and mark the mounting hole with a
pencil.

Position the second cable clamp halfway between the first clamp and the cable hole.
Mark this mounting hole.

If a hole has been drilled in the transom, open the appropriate slot in the transom cable
cover. Position the cover over the cable where it enters the hull. Mark the two mounting
holes.

At each of the marked locations, use a 3 mm or 1/8” bit to drill a hole 10 mm (3/8”) deep.
The prevent drilling too deeply, wrap masking tape around the bit 10 mm (3/8”) from the
point.

Apply marine sealant to the threads of the #6 x 1/2” self-tapping screw to prevent water
from seeping into the transom. If you have drilled a hole through the transom, apply
marine sealant to the space around the cable where it passes through the transom.
Position the two cable clamps and fasten them in place. If used, push the cable cover
over the cable and screw it in place.

Route the cable to the instrument being careful not to tear the cable jacket when passing
it though the bulkhead(s) and other parts of the boat. To reduce electrical interference,
separate the sensor cable from other electrical wiring and “noise” sources. Coil any
excess cable and secure it in place with zip-ties to prevent damage.
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1. INSTALLATION

1.4 Installation of Sensors
Transom mount water temperature sensor T-02MTB

* Fix the cable at a convenient location with cable clamp.

* When the cable is led in through the transom board, make a hole of approx. 17 mm
diameter to pass the connector. After passing the cable, fill the hole with a sealing

compound.

Mount sensor
flush with hull bottom.

How to install transom mount water temperature sensor T-02MTB
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1. INSTALLATION

Thru-hull mount water temperature sensor T-02MSB, T-03MSB

Select a suitable mounting location considering the following points:

» Select a mid-boat flat position. The sensor does not have to be installed perfectly
perpendicular. The sensor must not be damaged in dry-docking operation.

» Select a place apart from equipment generating heat.

* Select a place in the forward direction viewing from the drain hole, to allow for circulation
of cooling water.

» Select a place free from vibration.

T-02MSB T-03MSB

| Sensor Holder |

B

Locknut—={ [ [[]

Sensor =~

cable
[T_E[D(— Locknut
] Washer

Gasket |
Locknut LU,
l l I l . .
= |[ F— 921 mm =4/\(/3Vaslf(]etl’
aske
A | bzzz = 25 mm
- zZlz [) 7
Coat with
+ sealant. .
Coat with
Mounting procedure sealant. _
1. Drill a hole of 21 mm in diameter in : Plate thickness
| Holder Guide | within 25 mm

the mounting location.
2. Pass the sensor cable through the | Mounting procedure

hole. 1. Drill a hole of 25 mm in diameter in the mounting
3. Pass gasket, washer and locknut location.
onto cable in that order. 2. Coat holder guide with high quality sealant, and
4. Coat the sensor flange with high pass gasket, washer and locknut onto holder
guality sealant and then fasten the guide in that order and then tighten the locknut.
sensor with the locknut. 3. Set the sensor holder to the holder guide from
(Torque: max. 59N-m) inside the boat and then tighten the locknut.
5. Launch the boat to check for water | 4. Launch the boat to check for water leakage
leakage around the sensor. around the sensor.

Thru-hull mount water temperature sensors T-02MSB, T-03MSB
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1. INSTALLATION

Thru-hull mount water temperature/speed sensors ST-02MSB,
ST-02PSB

Select a suitable mounting location considering the following:

©NOoOORWDE

Select a mid-boat flat position. The sensor does not have to be installed perfectly
perpendicular. The sensor must not be damaged in dry-docking operation.

Select a place apart from equipment generating heat.

Select a place in the forward direction viewing from the drain hole, to allow for circulation
of cooling water.

Select a place free from vibration.

Dry-dock the boat.

Make a hole of approx. 51 mm diameter.

Unfasten locknut and remove the sensor section.

Apply high-grade sealant to the flange of the sensor.

Pass the sensor casing through the hole.

Face the notch on the sensor toward boat’s bow and tighten the flange.
Set the sensor section to the sensor casing and tighten the locknut.
Launch the boat and check for water leakage around the sensor.

Locknut

Face "notch"
~

toward bow. et
[

Flange nut

\F\ 123
- t

I =

F == 7
Coat with / E

silicone sealant| Brim

Water temperature/speed sensor ST-02MSB, ST-02PSB
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2. WIRING

All wiring are terminated at the rear of the display unit.
Earth terminal

D Display Unit (back)
N

GPA-017
(GP-1650WF)

Antenna unit

External
equipment
DGPS beacon receiver .
White
(option for GP-1650WF, Black .
GPA-019 RS-232C only) Shieled
(GP-1650WDF) - =+
Transducer

Display unit, rear view

Power cable

Connect the power cable to the power connector. Connect the leads to the battery (12 or 24
VDC); white to plus(+) terminal and black to minus(-) terminal.
Cable connector

Power cable
w/fuse (3A)

T Lead wire
Black White
(=J = =N =]
BATTERY

Connecting the power cable to the battery
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2. WIRING

Antenna unit

Connect the antenna unit cable to the ANT connector.

Transducer

Connect the transducer cable to the XDR connector. Connect the water temperature sensor
(option) or water temperature/speed sensor (option) to the XDR connector with the
converter connector (Type : 0254147, Code No. : 000-141-082, option).

SHIELD <1 <— ~ < 1< sPD

TEMP < 2 L <4 < TEMP

TEMPOV < 3 — 7 < GND

NC <4< “—< 3 < GND

NC <5< < 2 < +12v

NC <6 < <5 < NC
2 202 Sone

NC <1< . <9 < XDR-SHIELD

NC <2 L ~——<10 < XDR-M

NC <3< ;

NC <4

NC <5<

NC <6 <

NC <7<

XDR+ <8 :

XDR SHIELD< 9 <—

XDR- <10 :

Wiring of converter connector for water temperature sensor

SHIELD <1<+ <4 < TEMP

TEMP <2 < oo 7 < GND

TEMPOV/SPDOV<_ 3 ég ! % 3 < GND

SPD <4 < — 1 < SPD

+V <5 < 2 < +12v

NC <6< NS ) <5 < NC

< 6 < NC

N g S xore

NC <1< . <9 < XDR-SHIELD

NC <2<l <10 < XDR-M

NC <3< -

NC <4

NC <5

NC <6<

NC <7<

XDR+ <8<~

XDRSHIELD < 9 <—

XDR- < 10<-

Wiring of converter connector for water temperature/speed sensor
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2. WIRING

To connector at
rear of display unit

!

MJ-A10SPF

Type : 0254147
Code No. : 000-141-082 ——*

MJ-A10SRMD

\ ,f \ 7
‘\-‘ - \“ ’I

Water temp., water temp/speed  Transducer connector
sensor connector

S ————

Connection of transducer, water temperature sensor, water temperature/speed sensor

Ground

The display unit contains several CPUs. While they are operating, they radiate noise, which
can interfere with radio equipment. Ground the unit to prevent interference. The grounding
wire should be 1.25 sq or larger and as short as possible. Connect the grounding wire to
ship's ground. On a fiberglass boat, it is best to install a ground plate that measures about
20 cm by 30 cm on the outside of the hull bottom to provide a ground point. If this is not
practical, the engine block can be used.

A CAUTION

Ground the equipment to
prevent electrical shock
and mutual interference.

Note: Use a “closed” lug to make the ground connection at the display unit. Do not use an
“open-type” lug (CT©).
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2. WIRING

Extending antenna cable length

The standard cable is 10 m long. For extension, in case of the GPA-019S or GPA-017S, an
antenna cable set of 15 m, 30 m or 50 m is available. Extension cable cannot be used with
the GPA-017 or GPA-0109.

Cable length Necessary parts | Code No.

15m TNC-PS-3D-15 000-133-670
30 m CP20-01700 004-372-110
50 m CP20-01710 004-372-120

Extension cable line-up (in case of 15 m, 30 m or 50 m)

Fabricate the end of the antenna cable and attach the coaxial connector. Details are shown
on next page.

Antenna unit
GPA-019S/GPA-017S
Conversion |:| : Connector

/ cable assy.
E Antenna cable

1mi:|D 30 mor 50 m Ef]Dlm[|

Fabricate locally. (See next page.)

To display unit

Cable extension (CP20-01700, CP20-01710)

Antenna unit
GPA-019S/GPA-017S
|:| : Connector

Antenna cable
15 m
Cable extension (TNC-PS-3D-15)

ri

] To display unit

Waterproofing connector

Wrap connector with vulcanizing tape and then vinyl tape. Bind the tape end with cable-tie.

Waterproofing connector
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2. WIRING

How to attach the N-P-8DFB connector

Outer sheath Dimensions in millimeters.

Armor  Inner sheath shield
Remove outer sheath and armor by the dimensions

shown left.
Expose inner sheath and shield by the dimensions

shown left.

.
4

50

Cover with heat-shrink tubing and heat.
7 ~———— Cut off insulator and core by 10mm.

30

Twist shield end.

Ship on clamp nut, gasket and clamp as shown left.

Clamp Gasket Clamp
nut (reddish
brown)

Aluminum foil

: Fold back shield over clamp and trim.

1
1
1
Trim shield here.

W Cut aluminum foil at four places, 90° from one

another.

Insulator

Fold back aluminum foil onto shield and trim.

Trim aluminum
tape foil here.

1
m— Expose the insulator by 1mm.
‘ 5
d Expose the core by 5mm.
Pin Slip the pin onto the conductor. Solder them together
Clamp nut .
Shell through the hole on the pin.
O Insert the pin into the shell. Screw the clamp nut into
[ | the shell.
< (Tighten by turning the clamp nut. Do not tighten by
Solder through turning the shell.)
the hole.

Fabrication of coaxial cable
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3. INITIAL SETTINGS

3.1 NMEA Setting

NMEA port

This setting should be done when connecting with other equipment, autopilot, radar or

remote display.

akrwbnPE

Press the [MENU] key.

Press the CONFIGURATION soft key.

Press the SETUP NMEA PORTL1 soft key.

Press the cursor pad to select FORMAT.

Press the EDIT soft key to display the following window.

>

SETUP
OUTPUT FORMAT PORT1
A
O NMEAO0183 Verl.5
® NMEA0183 Ver2.0
v
ENTER
CANCEL

Output format window (PORT 1)

6. Select NMEA version depending on the specification of the equipment connected. The
selected item is indicated by black button.

~

Press the ENTER soft key.

8. Press the [PLOT] key to return to the plotter display.
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3. INITIAL SETTINGS

DGPS port

Set the following when connecting with DGPS beacon receiver GR-80 or the DGPS beacon
receiver is incorporated, PC to the DGPS port.

Note: Signal level for DGPS port is RS232C.

1. Press the [MENU] key.
2. Press the CONFIGURATION soft key.
3. Press the SETUP NMEA/DGPS PORT 2 soft key.
4. Select FORMAT, and then press the EDIT soft key.
The following window appears.
SETUP
» FORMAT OUTPUT FORMAT PORT2
A
O NMEAO0183 Verl.5
® NMEAO0183 Ver2.0
O RTCM104 (EXTRN)
ORTCM104 (INTRN)
ORTCM104 (OUTPUT)
v ENTER
it

Output format window (PORT 2)

5. Select NMEA version. The selected item is indicated by black button.

NMEAO0183 Verl.5/2.0: Select one when connecting PC or RS-232C equipment.
RTCM104 (EXTERN): Select this when connecting external DGPS beacon receiver.
RTCM104 (INTRN): Select this for built in internal DGPS beacon receiver.
RTCM104 (OUTPUT): Select this when outputting differential data of the internal

DGPS beacon receiver to other GPS navigator.

Note 1: Note that you cannot setup sentences when you select RTCM104 at the format.
Note 2: For RS-422 format, the level converter (IF-1432) is required for connection of
external equipment.

6. Pressthe ENTER soft key.
7. Press the [PLOT] key to finish.
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3. INITIAL SETTINGS

3.2 Output Data Sentences

Select output data sentences for external equipment as follows.

1. Press the [MENU] key.
2. Press the CONFIGURATION soft key.
3. Press the SETUP NMEA PORT1 soft key.
4. Press the SELECT SNTNC. soft key to display the SELECT SENTENCE window.
SELECT
> SELECT SENTENCE aNTNG.
> AAM —-
APB ON
BOD -~ ON/OFF
BWR* — -
DPT** — -
GGA ——
GLL ON
MTW - -
RMA --
RMB ON
RMC ON
VTG ON
WPL -~
XTE --
ZDA ON
-
*: BWR for Rhumb line
BWC for Great circle
**: DPT for NMEAO0183 Ver. 2.0
DBT for NMEA0183 Ver. 1.5
Select sentence window
5. Select data sentence you want to output.
6. Press the ON/OFF soft key. To output data, select ON.
7. Repeat to select other sentences.
8. Press the RETURN soft key.
9. Press the [PLOT] key to return the plotter display.
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3. INITIAL SETTINGS

Input/Output data sentences

Port Format Data Remarks
WPL: GP only
Input TLL*1, DMM, WPL*1, DBT/DPT | NMEA Ver 1.5: DBT
NMEA-0183 NMEA Ver 2.0: DPT
NMEA Ver. 2.0 AAM, APB, BOD, BWC/BWR,
outout Ver. 1.5 GGA, GLL, RMA, RMB, RMC, GREAT CIRCLE: BWC
put 1 IEC1162 VTG, WPL, XTE, ZDA, MTW, RHUMB LINE: BWR
GTD*2
WPL: GP only
Input TLL*1, MTW, WPL*1, DBT/DPT | NMEA Ver 1.5: DBT
NMEA-0183 NMEA Ver 2.0: DPT
Ver. 2.0
DGPS Ver. 1.5 AAM, APB, BOD, BWC/BWR,
o RS232C GGA, GLL, RMA, RMB, RMC, GREAT CIRCLE: BWC
UPUt | pTCM104 | VTG, WPL, XTE, ZDA, MTW, RHUMB LINE: BWR
GTD*2

*1: Cannot be input consecutively.
*2: Output automatically when LC or LA is selected.

3.3 Antenna Height

Enter height of antenna above water. (Default setting: 5 m)

ak~whPE

Press the [MENU] key.
Press the GPS/DGPS/TD OPTIONS soft key.
Press the GPS SETUP OPTIONS soft key.
Select ANT. HEIGHT.
Press the EDIT soft key.

ANT. HEIGHT

Mosm

Ant. height window

6. Enter the height (3 digits) of the antenna above sea level using the numeric keys.

If you enter wrong antenna height, press the CLEAR soft key.
Press the ENTER soft key.

~

8. Press the [PLOT] key to return the plotter display.
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3.4 DGPS Setting

3. INITIAL SETTINGS

When external DGPS beacon receiver (RS-232C only) is connected or the DGPS beacon

receiver is incorporated, set the DGPS mode referring to the following procedure.

1. Press the [MENU] key.
2. Pressthe GPS/DGPS/TD OPTIONS soft key.
3. Press the DGPS/WAAS SETUP OPTIONS soft key.

DGPS
» DGPS/WAAS MODE OFF WAAS
BEACON FREQUENCY AUTO
BEACON BAUD RATE AUTO
WAAS SEARCH AUTO
CORRECTIONS DATA SET 02 EDIT
DGPS/WAAS ALARM ON

DGPS options window

4. Select DGPS/WAAS MODE and press the EDIT soft key.

5. Select DGPS or AUTO and press the ENTER soft key.

WAAS: WAAS data can be received.

AUTO: DGPS, WAAS or GPS data can be automatically received, The order of priority is

DGPS, WAAS and GPS.

Note: If the external DGPS beacon receiver GR-80 is connected to the GP-1650WF, refer

to the interconnection diagram below.

Connection with GR-80

GP-1650WF
DGPS

>1>
>2>
RD >3 >——VYEL
>4> |
SD >5>——RED
SG>6>——BLU
7

77T MJ-A7SPF0003-050 cable
(option)

GR-80

(Set RS-232C)

<1< TD-B

<3< RD-B
<7< GND
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3. INITIAL SETTINGS

6. Select BEACON FREQUENCY by the cursor pad.

7. Press the EDIT soft key to display the following window.
BEACON FREQUENCY
A

® AUTO
O MANUAL »284.0 kHz

v

Beacon frequency window

8. Select AUTO or MANUAL by the cursor pad. When you select MANUAL, operate the
cursor pad to move the cursor to frequency dialog box. And press the cursor pad to
select the frequency desired.

AUTO: DGPS reference station can be searched automatically.

9. Press the [ENTER] key.

10.Select BEACON BAUD RATE by the cursor pad.

11. Press the EDIT soft key to display the following window. Beacon baud rate cannot be set
when BEACON FREQUENTRY is set to AUTO.

BEACON BAUD RATE

A

O 200
@ 100
O50

v

Beacon baud rate window

12.Select beacon baud rate corresponding to DGPS reference station to use.
13.Press the [ENTER] key.
14.Press the [PLOT] key to return the plotter display.
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3. INITIAL SETTINGS

3.5 External Equipment Setup (Option)

This section shows you how to set up the GP-1650WF/WDF when external equipment is
connected. If a water temperature/speed sensor is installed, you should complete this
section with the boat in the water and running, to confirm speed/water temperature readout.

Speed Source

1. Press the [MENU] key.
2. Press the DISPLAY OPTIONS, NEXT PAGE soft keys to show the DISPLAY SETUP2

menu.
DISPLAY
» SPEED SOURCE GPS SETUP2
TEMP SOURCE OWN XDCR
TEMP GRAPH OFF
ZOOM MARKER OFF EDIT
SPEED ADJ. +0.0%
TEMP ADJ. +0.0°F
DEPTH ADJ. +0.0 ft
PREV.
SPD TEMP DEPTH PAGE
0.0k | et
GPS 3D I RETURN

Display setup 2 menu

3. Select SPEED SOURCE, EDIT soft keys to show the SPEED SOURCE window.
SPEED SOURCE

A

® OWN PDDWHL
O GPS

v

Speed source window

4. Select source of speed; OWN PDDWHL (speed sensor) or GPS.

The selected item is indicated by black button. Adjust speed when you select OWN
PDDWHL. Refer to Speed Adjustment shown below.
5. Press the ENTER soft key.
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3. INITIAL SETTINGS

Speed Adjustment

For speed sensor-equipped sets, you may offset the speed readout if it is wrong. Run the
boat at various speeds and watch the speed readout at the bottom of the screen. If it is
unreasonably wrong, adjust the temperature readout as follows. Adjust speed when you
select own speed source OWN PDDWHL.

1. Atthe DISPLAY SETUP 2 menu, select SPEED ADJ.
2. Press the EDIT soft key to display the SPEED ADJ window.

SPEED ADJ
A

+0.0 %
\ 4

Speed adj window

3. Correct speed readout. The adjustment range is —-50% to +50%. For example, if readout
is 10% lower than actual speed, enter +10%.
4. Press the RETURN soft key.

Temperature Adjustment

For water temperature sensor-equipped sets, you may offset the water temperature readout
if it is wrong. Watch the watertemperature readout at the bottom of the screen. If it is
unreasonably wrong, adjust the temperature readout as follows.

1. Atthe DISPLAY SETUP 2 menu, select TEMP ADJ.
2. press the EDIT soft key to display the TEMP ADJ window.

TEMP ADJ

A
000 F
\ 4

Temp adj. Window

3. Correct water temperature readout. The adjustment range is —99.9° to +99.9°F. For
example, if the readout is 2° higher than actual temperature, enter -2°.
4. Press the RETURN soft key.
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4.

INCORPORATION OF DGPS
BEACON RECEIVER KIT
(for GP-1650WF)

The DGPS beacon receiver GR-7000A can be incorporated in the GP-1650WF to provide it
with DGPS capability. Two kinds of kit are available as shown.

GR-7000A-1650-10N-019

GR-7000A-1650-15N-019S

Name Type Code No. Qty
Antenna Unit | GPA-019 000-142-416 | 1
Beacon GR-7000A 000-143-249 | 1
Receiver
Connector PH6P-W-L240 |000-141-548 | 1
Assy.

Pan head M3X10 C2700W | 000-881-405 | 4
SCcrews
Cable tie CV-100 000-570-322 | 2
Screw M3X12 SUS304 | 000-805-905 | 6
S.FL2-2LP0.7-D-
Cable Assy. WHT (121) 000-141-491 1
Clamp HP-2N 000-570-000 | 1
S.FL2-2LP0.7-D-
* - -
Cable Assy. WHT (250) 000-143-877 1
Screw* 3X8 SUS410 000-802-951 | 4
S.FL2-2LP0.7-D-
Cable Assy. WHT (175) 000-141-490 1
* Not used

Name Type Code No. Qty
Antenna Unit GPA-019S 000-142-545 1
Beacon GR-7000A 000-143-249 | 1
Receiver
Cable Assy. TNC-PS-3D-15 | 000-133-670 1
Connector PH6P-W-L240 | 000-141-548 | 1
Assy.

Pan head M3X10 C2700W | 000-881-405 | 4
screws
Cable tie CV-100 000-570-322 2
Screw M3X12 SUS304 | 000-805-905 6
S.FL2-2LP0.7-D-
Cable Assy. WHT (121) 000-141-491 1
Clamp HP-2N 000-570-000 1
S.FL2-2LP0.7-D-
* - -
Cable Assy. WHT (250) 000-143-877 1
Screw* 3X8 SUS410 000-802-951 4
S.FL2-2LP0.7-D-
Cable Assy. WHT (175) 000-141-490 1
* Not used
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4. INCORPORATION OF DGPS BEACON RECEIVER KIT (for GP-1650WF)

Disassembly

Procedure

1. Turn off the power. Wait at least one minute before opening the cover, to allow
capacitors to discharge.

2. Remove nuts attached to DGPS, XDR, NMEA and power supply connectors at the rear
of the display unit.

Nut, washer /Nut
© ; Cover assembly

o Screws X 6

/N WARNING

Do not connect the power
cable with the cover re-
moved.

Panel/chassis assembly
Connector gasket

Removing cover assembly

w

Remove nuts and washer attached to ANT connector.

4. Remove twelve screws at rear of the display unit to detach panel/chassis assembly from
cover assembly.

Discard six screws @®(3X12).
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4. INCORPORATION OF DGPS BEACON RECEIVER KIT (for GP-1650WF)

Installation of beacon receiver
Procedure

1. Disconnect 8P connector as shown in the figure below.

Dismounting chassis assembly

2. Dismount chassis assembly from panel assembly by disconnecting connector shown in
the figure above.
3. Cut the cable ties as shown in the figure below.

ANLG board Cut cable tie.

T~

J8
d

Cut cable tie./

Cutting cable ties

GN-8901
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4. INCORPORATION OF DGPS BEACON RECEIVER KIT (for GP-1650WF)

4. Dismount heat sink from chassis assembly by unfastening four screws on the ANLG
board and disconnecting the connector of the mini pin coaxial cable.

Handling of Coaxial Cable

« Do not touch the connector with bare hands;
use gloves.

« Use radio pincers to remove, and pull out
straightly.

« Plug in connector straightly.

Screws X 4

ANLG board

/\,
T.J ,‘ 4>

Chassis assembly

Mini pin coax cable

5. Take off the mini pin coaxial cable from J2 on the GN-8091.
6. Open the lid of GR-7000A

7. Connect cable assy. S.FL2-2LP0.7-D-WHT (175) (supplied) to J1 of GR-7000A
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4. INCORPORATION OF DGPS BEACON RECEIVER KIT (for GP-1650WF)

Cable assy.
S.FL2-2LPO0.7-D-WHT (175)

Beacon receiver
GR-7000A

< | cable assy.
S.FL2-2LP0.7-D-WHT (121)

Beacon receiver

8. Connect cable assy. S.FL2-2LP0.7-D-WHT (121) (supplied) to J3 of the GR-7000A.

9. Close the lid of the GR-7000A.

10.Connect connector assy. PH6P-W-L240 to J2 of GR-7000A (Refer to the figure below).

11. Fasten the GR-7000A (Beacon receiver) to the heat sink with four M3X10 screws
(supplied) as shown in the figure below.

Pan-head screw B
M3X10, 4 pcs.

Connect to J107
Connect to on MAIN Board

J8 on ANLG Cable assy.
Board. " PH6P-W-L240
g x5 Cover of GR-7000A

S.FL2-2LPO.7-D-WHT (121)

Notch
Connect to
J2 on GN-8091.

/ Beacon receiver board
GR-7000A

Connectto g
J106 on ‘/
MAIN Board.

Heat sink

Installation of DGPS beacon receiver

4-5



4. INCORPORATION OF DGPS BEACON RECEIVER KIT (for GP-1650WF)

12.Connect the cable assy. S.FL2-2LP0.7-D-WHT (121) of J3 to J2 of the GN-8091.
13.Pass the mini pin coaxial cable of J1 on the GR-7000A through the mini plug on the
ANLG Board and connect it to J8 on the ANLG Board.

Connect cable assy.
J1 of GN-8091 to J106
of MAIN board.

Connect mini pin coaxial cable
between J1 of GR-7000A and J8 of

ANLG board.
to J8 of O
ANLG board 7 12
5R-7000A Connect cable assy.
to J106 of J1 13 J3 of GR-7000A to
MAIN board } J2 of GN-8091.
: O
Ny \
to J107 of Connect PH6P-W-L240 between J2 of

MAIN board GR-7000A and J107 of MAIN board.
Wiring the Cable assembly

14.Mount the ANLG board on the heat sink.

15. Mount chassis assembly on the panel assembly. Connect 8P connector and 6P
connector to Main board as shown in the figure below.

Chassis assembly

Panel assembly

Attaching chassis assembly
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4. INCORPORATION OF DGPS BEACON RECEIVER KIT (for GP-1650WF)

16.Fasten 8P connector cable and 6P connector cable by cable tie as shown in the figure
below. Fasten mini pin coaxial cable by cable tie (CV-100, supplied) as shown in the
figure below.

Note: After connecting, pull up cable to remove slack so
as not to pinch the cable between cover panel assembly.

Cable tie
\\ ANLG board

J8

Mini pin coax. cable /[
M

Attaching cable tie

17.Reassemble the display unit.

Use new screws size 3X12 (supplied).
Nut, washer

AR Nut  Torque: 0.74~0.78 N-m
Torque: S - q
1.37~1.57 N-m © Cover assembly
‘ T Screws X 6
Torque:

0.74~0.78 N-m

New screws X 6

Torque:
0.74~0.78 N-m

N

Remounting the cover

Note: When reattaching the cover, confirm the following parts are attached.
* Shield gasket, cover gasket (See the next page.)
» Connector gasket (See the page 4-2.)
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4. INCORPORATION OF DGPS BEACON RECEIVER KIT (for GP-1650WF)

Cover gasket

Shield gasket(1)

Shield gasket (2)

Gaskets
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4. INCORPORATION OF DGPS BEACON RECEIVER KIT (for GP-1650WF)

Checking the beacon receiver

1. Press the [MENU] key.
2. Press the CONFIGURATION soft key.
3. Press the SYSTEM MENU soft key.
4. Press the SELF TEST soft key.
5. Press the MEMORY«I/O TEST soft key to display the following message.
TEST
PRPGRAM:OK INTERNAL
NO.1418020XX BATTERY: OK
SRAM:OK GPS
RECEIVER:OK
NO.48502060XX
DRAM:OK
BEACON
RO
PORT2:0K* NO.08501791XX
RETURN

*Special connections are required to check these ports.
Otherwise, NG appears.

Memory, 1/0O Test Display

6. Confirm that BEACON RECEIVER: OK is displayed.
7. Press the RETURN soft key.
8. Press the [PLOT] key to return the plotter display.

4-9



This page is intentionally left blank.



V-20Z-v2vD
£09-L 1 1-000
"ASSY 379v9
|
060-£0004dS9V-"N PINES B (-4
[ AL.0 | oN 3000/NOILd140S3Q | aN11LN0 JNYN _

L/l

0-¢G86-X-00v1

("AINO JONIYI43Y YO HNIMYYQ NI SNOISNIWIC

LIRS TRIELOREM)

"INJIWIND3I d3ISN AINOWWOO SILONIA ¥SIILSY 378n0a
LRV MNEER O/ EFOEYPNCCTR O] EH ¥ {-C

L6€-G€1-000

G€0-€1004dSEV-IIN

378Y0 ¥3mod

EE L4

STIVIY3LVN NOILVTIVLISNI

43IHIO HTIHOX

¢v1-v08-000

70ESNS_0CXVM

%H%E@

O¢

M3I4OS AV3IH YIHSYM

q.44Y73 v+

¥6¥-508-000

B y0ESNS 9IXS

gt
91

M34OS ONIddV1+

SELARGYLY+

¢0€20-v1dd S3140SS300Y QL L)
0£8-G/E-00 el i
96l g ‘ASSY ¥IN0D QYVH
L 4 e ——
10820~ 1 d4 e BOEg- VL -V
10€¢0-¥1dd S3140SS300Y QL L)
£90-675-000
wﬁH.nIg asn4
0Ot
ASZ1OV V€ Y-08Dd Y-T3
LO¥¢0-¥1dS JYVdS Qe L
sk 6. - 70-000
LINN AVdSIQ
3-M0G9 L -dY gy
£0v-170-000
LINN YNNILNY
£10-YdD 19 % 5
LINN J4A=TT
[ AL.D ] "ON 3009/NOILdI¥DSI0 | INI1LN0 _ YN
(L103) dM/MOS9I-d9 1 ST SNIMOV



YAMASAKI
C4424-Z02-A

kimura
A - 1



V-€0Z-¥evvO

€09-/11-000

050-€0004dS9V-W

"ASSY 378v0

PN B L4

[AL.D ]

‘ON_3009/NO011d 149530

3NITLN0

JWVYN

L/l

0-7G86-X-00%|

("AINO JONIYI43Y YO HNIMYYQ NI SNOISNIWIC

LIRS TRIELOREM)

"INJIWIND3I d3ISN AINOWWOO SILONIA ¥SIILSY 378n0a
LRV MNEER O/ EFOEYPNCCTR O] EH ¥ {-C

L6€-G€1-000

G€0-€1004dSEV-IIN

378Y0 ¥3mod

EE L4

STIVIY3LVN NOILVTIVLISNI

43IHIO HTIHOX

¢v1-v08-000

70ESNS_0CXVM

%H%E@

O¢

M3I4OS AV3IH YIHSYM

q.44Y73 v+

¥6¥-508-000

B y0ESNS 9IXS

gt
91

M34OS ONIddV1+

SELARGYLY+

¢0€20-v1dd S3140SS300Y QL L)
0£8-G/E-00 el i
96l g ‘ASSY ¥IN0D QYVH
L 4 e ——
10820~ 1 d4 e BOEg- VL -V
10€¢0-¥1dd S3140SS3009Y QL L)
£90-6¥5-000
9¢}( —— 0 3sn4
0Ot
ASZ1OV V€ V-049d XT3
LO¥¢0-¥1dS S14Yd vVdS Qe L
91%-2¥1-000

LINN VNN3LINV

610-Vd9 15 %chaz
*x96/-170-000
LINA AVdS1A
3-M0S91-d9 Bt
LINN S4ZT

[ AL.D ] N 3000/NOILdI¥0S3Q |

3NITLNO

JWYN

(6103)

40M/amos9 1-d9

1SITT ONIMOVd



YAMASAKI
C4424-Z03-A

kimura
A - 2


A-3

p A C K I N G L I S T 14C0-X-9855 -0 1/1
GP-1650WD/WDF  (E)
| NAME | OUTLINE [ DESCRIPTION/CODE No. | Q'TY |
A=y bk UNIT
Ere GP—1650WD-E
DISPLAY UNIT 1
000-041-796 #*
Tl SPARE PARTS SP14-02401
A 20 FGBO-A 3A AC125V
(F—F )6 3
000-549-063
R ACCESSORIES FP14-02301
N A -$8 5 242 FP14-02301
|ﬁl_‘. 345 1
HARD COVER ASSY. E 156
| _rere 004-375-830
R ACCESSORIES FP14-02302
A thA%Y B 20 WAX20 SUS304
WASHER HEAD SCREW @mmmm 6
000-804-742
T15R89E A 16 5X16 SUS304 172
+TAPPING SCREW %;ﬁ 5 4
000-805-494
ZF O T OTHER INSTALLATION MATERIALS
77" VAR @M WJ-A6SPF0003-050
CABLE ASSY. 1
L=5M 000-117-603
77 VAR & WJ-A3SPF0013-035
POWER CABLE 1
L=3.5M | 000-135-397

INREICEHD ANz IR ROE K /- N ERRLTWET
DOUBLE ASTERISK DENOTES COMMONLY USED EQUIPMENT.

(BEODTEKX. BEETT .

DIMENSIONS IN DRAWING FOR REFERENCE ONLY.)

C4424-704-A


YAMASAKI
C4424-Z04-A

kimura
A - 3


A-4

FURUNO CODE Na|004-372-110 20AG-X-9404-0
o TYPE {CP20-01700
Po5E5-7% ey b
I == 2 & 2=
ANTENNA CABLE SET
INSTALLATION MATERIALS
£z 2 i B X Bz / B K BE Bi& /B =
No. N A M E. OUTLINE DESCRIPTIONS o1Ty| REMARKS
F #1%23 N-P-8DFB
1|COAX. o2 1
CONNECTOR CODE Na|000-111-549
x#®y-I"bdE & _ 1000 JINJ-TP-3DXV-1
2|COAX. COUPLING &E 2 ".1 2
CABLE ASSY. ! CODE No|000-123-809
S ~ wBF-2° 82 U-TAPE
:]\r; E S 0.5X19XSM
£E 3|SELF-BONDING @ sz2 1
=~ TAPE =L 1122 | . \rp na|000-800-985
EY=-IbF-7°NO.360 60 0.2X19%X10000
20/BLK
4|VINYL TAPE IJE%%%%% IA0S/ETHLON 1
19
CODE No| 000~-835-215
POFTI-2NL O & 8D-FB-CV
@ x30Mx
S|ANTENNA CABLE 1
ASSY, L=30n | CODE Na| 000-111-547
CODE NQ
CODE NQ
CODE NO
CODE NO
CODE NQ
GP-50MARK-2,GP-50MARK-3,GP-70MARK~-2,GP-80
GP-1600/1600F,GP-1800/1800F,GP-1810/1810F
GP-1800MARK-2,GP-8000/8000MARK-2/8000MARK-2SH
PS-8000/8000MARK-2 :
B % (1/1)
(BT ®HRR, 2Z2HETT, ) DWG. NO. C0014-M19-D
FURUNO ELECTRIC CO., LTD


kimura

kimura
A - 4


A-5

CODE NQ

004-372-120

TYPE

CP20-01710

20AG-X-9405-0

T == B Ok ==

PoFts-I%bew b
ANTENNA CABLE SET

INSTALLATION MATERIALS

%5 & FR 73 B Bz / B B ¥E H& /&=
No N A M E OUTLINE DESCRIPTIONS o1vy| REMARKS
G EEYE N-P-8DFB
1|COAX. o2 1
CONNECTOR CODE Na|000-111-549
2 H|y-I b # & ~ 1000 INJ=TP-3DXV-1
2|COAX. COUPLING 5,: 2 :ﬁ; 2
CABLE ASSY. ! CODE No|000-123-809
Sz ® 'y - 0 SRS
| = A .
%i 3|SELF-BONDING &:ﬁ“\ 1
=S TAPE =L — 1122 | oopp na| 000-800-985
EN=-1bF-7°NO.360 6o 0.2X19X10000
20/BLK
4|VINYL TAPE Iﬂ;g%%%} IAOS/ETHLON 1
: 19
CODE No|000-835-215
POFFI-7N b & 8D-FB-CV
@ x50M*
S|ANTENNA CABLE 1
ASSY. L=b0m | copE NO|000-117-599
CODE NQ
CODE NQ
CODE NO
CODE NQ
CODE NQ
GP-50MARK-2,GP-50MARK-3,GP-70MARK-2,GP-80
GP-1600/1600F,GP-1800/1800F,GP-1810/1810F
GP-1800MARK-2,GP-8000/8000MARK-2/8000MARK-2SH
PS-8000/8000MARK-2
M = (1/1)
(KMo +®R. BZBERTT, ) DWG. NO. C0014-M20-D
FURUNO ELECTRIC CO., LTD


kimura

kimura
A - 5


'all 00 018193713 ONN¥NA

I L AR AT m@ z%e_ - JONVAI) J0IAAIS CIANIHOOR 4
LN AY TSI s L IV ‘SNDISN3HIC 10 TNV DL SILYIIONT 1 37891 €
&I 46 AR RS- 2 b "LINN 3HL ONIXI4 304 02XG SA3¥IS ONIddb] 380 2

FLE we S 'LIN ONIH3 HION3 31V) IN3IDL430S d33) T 310N

JUROGH/IAOSN-dT gy

e ERBRYA-4H\EPELBH (P
"X TE CRNEITEKLIEBI(E
CRCOMBZOSCXSHANAEL A ALY LY NATHNEC(S

0€ TR AUMEULCTERAPRIGEHILIMEYY HYA- LRV L-LBR(T E K
. 7227/ 277 D% 777777777
¢Vl ¢ -I_IIIIN‘. I~ ] 2 ﬁ 3
£°Z |30M0S91-db | e 7 17 7
[ 4M0G91-dD (] M
v L e
{ mv “
[3EYL 1% = (I - [ W
€7 00531>00]1 / =~ 2 4 (@) () G |
G'zF |001357>06 % S @@ |O=
@G W Q=
517 | 0651 \ = | 7
FONVAI0L NDISNIWIT = .
(Wu) 29| (wuw) ERRL : @%/ m
’ \ r[llll'll m T &
N - x
& /nﬁ\\ ] 7
0€2
o€ 5% b9z 08
RLBL 0CT# €1 g'92 m
BE peem— _ .
g “
|
3 |
a
+ )
o
LY IdIHN a _
WHLTE
WNIRYIL ON ) - | 0
wﬁg:uzﬁx:\ VI—"—""UVVVVVVVVVYV
MHE 9¢ ¢ COFvER

€

! Z

! 1




'all "o00 91819373 ONNdNA

ONEAVD NTTIND 0-90GT-¢90-71 V-C00-h7] oo
LINY A 1dSI0 ¥ e/l
R = I AISS-&) ok \K o &ﬁ ; mzmlah[umﬁ@.w o
%8 ws == Te rdﬁﬂ_wsc ST
JTAOGYT/ IROCST/TAOCOT/RICIT-dT s | DWSWWVAT & emn o § m w,
1391 122 WG NYHL 330W LINN DINT SATIIS N3LSY4 10N 0C O _ _ _
ST 50555550 GTR(ELHY) HLONTT AT0S 30 15511 SSINNOHL o _ _ _
=27 To0 159505 'LINN 3HL ONIXIS 303 02XFH SATHIS SHIS 3N ¢ ! ! | e
S 1% | 0951 JONYYYITO IIAYIS CIANIWWDI RS o 2 K-i_, IIIIIIII <o [ \ SR
TONVII0L SNDISNIWIC "SNOISNIWIT 40 FONVHI0L S3LVIIONT T3789L T 310N \ | _ _ \I e
Wu) 27| (wu) HRE | i j U
% onN\IJrJuuk:fqn_l,ﬁAEEQM“M_W;\//N\ﬁQUgﬁM ) ' - |
c¥ “$ LG 1T (B TL4V) MRFAYLEMY SESE | | sv ]
0¢ |JOM0SIT-d9) wa ) Bou\TUsr YL ISYSTT B (V) RH0OE o
o “ T rraEeL “I2OHBROSXPN GAEYTD HALHIE (o 7
7T hoss1 35 Y ERBEYA- L EHRRLBE (2 | |
ODSSYN T300W PN TENEFITRLEITE (1 B K S0¥ ¥l G2'2d-9
¥ mm TE W 17912
% 0€
\ n
AN
a Q\ il \
(171 +39JS) ONIN3LSY 3 304 TIv13a \ h H G
(17 THY) 1 N
EWE - ¢ i ﬁ%x:m =A
o SO |4~
7 5 | D@
S || @@® (A=
@@ W Q=
\ =
® |
7
0€2 _
0GT# 101 o€
1 m T " T 5] T 2

ONNTIN-.




=g = L F —F &) D-3
1 | ? | 3
TERAGM RE(m 869
DIMENSION TOLERANCE f
L <50 5
50 < L <100 05
T00 < L <500 3
= %\\\ ~t
=1 TABLET = o~
o> 7
A =
-14UNSB / oL
AU LE (25.4mmio%) <14
CyF: 18143 mm 337
TRIEHRE . 2417 mm
TRIAPE 19 mmblE
THREAD PER 25.4mm (1 INCHX: 14
TTCH: 1.8143 mm
THREAD LENGTH: 15,17 mm
PITCH DIAMETER: 24,17 mm
22 PN TR [ T-JAEM | 59 B
T \ 5 Z o ] - n 2
BEROTELEUR LTSS TPE | CABE LENGTH | PLAG S
NOTE A | 10 TNC=P-3 | 585+30q
TABLE 1 INDICATES TOLERANCE OF DIMENSIONS. GPAITS | 02 -3 | 125830g
£ 2 TMLE?
RN, 22 vie TXAMASAKT | o e GPA-017/0178
_C_HEEIK%__% Lo | } _____ B EERED
PP§EY‘$;1L"&2 h o Agnery lL ST E
T S 1% M ANTENNA UNIT
Wulo. £4384-G04- H JUTLINE DRAWING

FURUNO ELECTRIC CO,LTD.




Fmvﬂo

TEXA(MM)
DIMENSION

Ls£50

itk
N
3
3
p\g

SN

I+ 1+ =5
=
i
Az
=
gl O &S
m

50<L<s100
100<L<500

| ro| —

x 1 TABLE!

116

[-14UNS1B

BULHEI 4mmIDE) !
Ev¥: 18143 mm
TRIRBET . 1917 mm
ARIVEPE: 2417 mm

14

THREAD PER 25.4mm (1 INCH): 14
PITCH: 18143 mn

THREAD LENGTH: 13.L7 mm
PITCH DIAMETER: 24.17 mm

"X [r=JMEM | I57 &8 (kg)
TYPE CABLE LENGTH | PLAG MASS
331 . oo : - GPA-019 | 10 INC-P-3 | LD
3R BENOTELNENRINELS e TR
NOTE:  TABLE 1 INDICATES TOLERANCE OF DIMENSIONS. £ 0 TABLE?

W e TYMMASAKI [ o ™ GPA-DI/ISS
S e ——
T ] ' W ANTENWA ONIT

DVG. No, C4400-G01- E UUTUNE DRAWING

FURUNOC ELECTRIC CO, LTD.




'dLl170D 21¥.L0313 ONNAIN-

ISV YNNILNY TINDTLAD 350

JANE3J0dd NOLLY 1191 SNI V -10A-7BEPD  oygn
LINDSNNDINY o | o S TN
EHEy ] A 20T g
i | b N
BMhT  ws| T T
SaMIS YA gy “ DIVSYWA'L 20 ce A e ‘J0LIINNDD ND SSTALS F0Vd ONY T84 JHL LSIAL AVH YNNILNY JHL ONINSRL
WNNILNY FHL 10N {3548 YNNILNY 30 JdId NaNL ‘UNNILNY ONIXL N3HA 2
TR G g IYYONYH 40 LSVM DL W3HL XT3 NHL LS13 LINY UNNILN DL (35 VNNIIN)3dId N3LSV4 T 3U0N
QIEVO-CTON 0EEVD-CTON | Suil dsve W e RMYOBN O ECIFHH - LIRECLCREAUE£LL
3NN ST | 30 M TR IO |7 "R2AVAUNLLOLE (LNALAL) LFNHRRLEZBAFLAL (2
TMALOLET | EoMALRLER | LL0L *g SXMABAYVAUNY (=T LOLUY NELOLSL IV (] BE
— 0 mo Y-NLLAL
= ~ e - e IdvL ONIA I5YE UNNILNY
1| 286 .59 0 59 ! oRRL-L
e ) 17108 ONIXL4 W2ER (11 WUGTA WOYA
YES 38 AVH TIVSONVH FHL 40 ¥3LIVIE L
oKL B MDD $11-908-0000N J000)
2 091S04-EFON 35¥8 ONTINNOH TIYANSH 351
% - .9 o % e - o ICTRAT ONLINNOW TIVYINYH
d d i ° d i FH (Y11-908-000: &4 -C)

(CEP~610 - BRI~ 1[0 [ir)

EXL ¢zz£ﬂ%&awz@%é%@ CCHEY N LA ERLY 091GIU-ET'ON Y ~N£LA LHA~1
FRCoVAESGE HINOUEWEIY 2 2 9 00 1 e ¢ Al (O RRGACUN GANVICERCEY (]
. T WE |
"3d1d WO ASNCND (A1ddNS W20 d0LJINNDD NO SS34LS :m,.__ B
(DAY 04 301V 378D 433X T1892 YNNILNY ey NROLIBHVIS IAVIT 37y ynnaiwy CIH/ D LL7 £ TR0 RIS |0
"L APVHRIC -4 WC-Gf£0L (gegl)  SRAVRMEAG NP acgronal 7MKL BB £E L HEOD
CPONTGCELL F il AR %G L NECEE Y "0, 40 431 FWVIE LSVH N SINIA30 JONVASIA &
My JYr VX , "CAF QL ARYOHE: X
(\1ddn$ WaID B | ISWN | | W
301 79 fm— 13X094E INLINNDH = :
(HEW) a " BETEH NN f .
JH) coea T i oy =N\
b 20UV AV~ 2k
i Y - Y4 ( M
ot =\ g\ WAL S
B 0 o= THUT T TR
@A~ LLOLLGFYES LOAN G ‘.
AN UNNILNY JIHA X oLl pane
UNNILNY LYSAVHIT
3000 3499 ONISN [ __J SLELEF e cicd
CETL 10} U ‘ . CH/ DL LLLL G p YNNILENY d00
N0 343 o ca UO-024) LDY LA LSV 350 UNNILNY diHA LA
RACHRROLIVQ wz,w%%?,_ m@m% ﬁbﬂmﬁm_.%mm%mwtmw N,.AA< SUNNILNY S3HLD KOS STONVLSIE NOLLUvA3S 1L SADHS Jenord st NOLLYO ONLLNNDH
/ SHTVRBOROL G ELLC L OBROH Ydg Ml

e pEER a2 ==




! 0 ! 3
180
71, 166 4-97 B
- o - /FTONG HOLES
I =1
=
& S| —
o n c N H
(] ) ( \
(] ) ( \
(] N ( \
(] FUBDOE® 9@ [ \
& ®| N < —~ T
A et :
& A
L
A 3
o 5 £1 TABLETL
TERAR R
L y 0<L < 50 5
S
[ S T
s £ zans .
’7*7’)»%)@/ ame o
CABLE ENTRY v (et |
o LO[E |
‘ m_lx IR 1oV 5%33257—0 ) ® |
4—_37 2 &Y O :
T R
i TNUT {-2— oo Nt i
T 0 +7 l
ANBECHY TEEFETL TT &0, | T3
CHANGE TAP CUNNECTIONS DEPENDING TN SUPPLY VILTAGE. | o |
ACTO0V 4%1%({// AC220V AC230 : 22u/250V 6600/50v {
M ® | ® | © | 0 | |
% O T © 1 © [« o U
P LS [ - o PR
«/nMr AN < TS e i B ht
P S
2 3 T W RECTIFIER
e 05003034~ £ OUTLINE DRAWING

FURUNO ELLECTRIC CO, LTD.



FURUNGOG

_$35

$22(0.877) )

$5.4

1—)
J__D__

4

120(4.727)

30(1.18%)

$68(2. 687)

| B Tvee a4 pLUG

520-5PSC 8P

520-5PSD 10P
P Balpt o0 TIGAAZAER) | A "Mt 520-5PSG/5PSD
cuezfz%&lw T Ea ! g ER KA
" fil, & 100 L Ko L I
MY AR A 2V } AN
kowe 1y s 54, [BERFCINESESET  we  TRANSDUCER
Ve-Ne 62003-613- € OUTL INE_DRAWING

FURUNO ELECTRIC CO,LTD.




FIIIIP“O

| 2 1
¢$41.6
b24
¢ 21
5
45,4
<
|-
<
-
« o~
 — ] +
Y
© o
C ]:* 5
|l @45 |
| i -
( /.. s
{ ™~ 3

C

@68 (2.68")
90(3.55") +2
B TYPE a4 4 PLUG
520-5MSG apP
520-5MSD 10P
DRATN ‘ J TITLE
C@%JL@IW@A@:__ ______________ I 520-5MSC/5MSD
- . . E2E 7 SN
MR Mk S | L EZREE
APPROVED Ny r -
SCALEOU)!V VI Y - i PASDEEY
iMASS =10% BRIy —TNEEZEZEFET, - NAME
/2 135 ke wss wooele & TRANSDUCER -
DWG. No.
° €2003-G09- E QUTL INE DRAWING

FURUNO ELECTRIC CO,LTD.



Fllll!l“o D- g
. |

2 | 3
A
- 130
42
T 11
B © B -
o ©
0
|-
Q
44 it
EE AN
;S VAN -
FIXING TIOLES 14,161 14 [ S AEfehoLes
G _:,_\\ 1 e
AP
—
8
'; ~" g
alg slv
- F* 1 TABLE t
TR 53 () 132 (mm)
st TYPE |aR“ A& PLUG oDI:ENEmi 50 TOLER:NEE
520-5v|:c ?ZP 50 <L < 100| +2.5
520-5PWD 100 < L £ 500 +3
DRAWN ! TITLE
gw?ém TIapsAes | b 520-5PWD/5PWC
CHECKED ~ - T T B .y
Tk ' Yoo | I % 5K 3R
APPROVED A v
SHIRY VA | AR e
CALE 7 MASS +10% NAME
1/2 | _ ke TRANSDUCER
Ve-Ne- 02003-G18- B OUTL INE_DRAW ING

FURUNO ELECTRIC CO, LTD.




FURUNO | D -10
| , 2 , 3
N
(17
O
O
(e
® HMES AL
CHARACTERISTIC NO. LABEL
M20
o OvoF vk
= LOCK NUT
11 11
: . I Ty ¥
| | WASHER
Z \.
\ / I NASE DV
RUBBER PACKING
472 N
BERZE=21Mm
HULL BOTTOM CUTTING DIA = 21mm
(0.8")
7- 2000 | By e M;ZTER}ﬁl_ ﬁQ'TYQ DWG.NO. RﬁMAR%S
& @ Ul 3 -9 = = & B T-02MSB

APPROVED

M. TABULH |

= A
THIRD ANGLE PROJECTION

jmo 2. ‘}?

TITLE

KB -

= = /]
lec@ [T Amdse | Senf | THERMO SENSOR
1 3 N « 2 * 82 =y B 3 1
Shavi ??YUYQMA- WASS 0.5 DG. N%. C4322—007— B

FURUNO ELECTRIC CO,, LTD.



D-1

6P
6P

AXRTI—

CONNECTOR

SHIELD
GRY
GRY

NC

NC

NC

AT wWwnN —

HiEES SN
CHARACTERISTIC NO. LABEL

)

((

8000

RILY —
HOLDER

212 7570°

CLAMP

2-¢5.5 ER AT %
FIXING HOLES

70

35

U -=XY
THERMISTOR

s6_| ¢

NS LR
TRANSOM MOUNT TYPE

&h ' - B * wm r

=
*
ITEM NAME MATERIAL | Q' TY DWG. NO. REMARKS

w g |FER-28 30 = & % |&_B T-02MTB

APPROVED IT7A/A KA /s (| THIRD ANGLE PROJECTION | TITLE N
i Fed o o8« 27 R XKgtro-

CHECKED

T .’< 95"”%"

i3 V
SCALE 1

TEMPERATURE SENSOR

-
DRAWN

feb 28« &7
7. MiyosHi

" 8
MASS

kg

*

D%VG. NO. c2317—G01— B

FURUNO ELECTRIC CO,, LTD.




FUI?UIIO

D-12

8000

6P JxRJVY—

6P CONNECTOR

SHIELD
GRY
GRY

NC

NC

NC

BN —

slEtkeE) U
SENSOR PULLER

BHEES SN
CHARACTERISTIC NO. LABEL

K vk
NUT

RILI =
SENSOR HOLDER

M24

e

ovv7

95

70

4§,//m—

KA FYE
LOCK NUT

PPA

VSR

T LvvED
RUBBER PACKING

/1l }__

%

250

T RXY

E 2/ THERMISTOR
)

TV =
HOLDER GUIDE

BEEET (IR SLITAE)
THRU HULL MOUNT
& E = E3 ¥ & | B B & B B
_ ITEM NAME MATERIAL | Q'TY DWG. NO. REMARKS
& @ (FEB-27.739 = 3 £ -
APPROVED | T_AJAKAZ O | THIRD ANGLE PROJECTION | TITLE ;(OE'B MSBbL
i Fob 2227 | R g V m
CHECKED | 7. kopA SCALE ] TEMPERATURE SENSOR
) o |Pb28 8] | ® B 3
3 L = 3
DRAWN | 7, ¥1YasH} MASS k% | DWG. NO. Cc2317—G02— B

FURUNO ELECTRIC CO,, LTD.




'dl]"02 JI™MLO3T13 ONNAINS

WVYOY1Q NOILO3NNODYHILNI V -C00-vevry o
S3NN0S /43 L1074 Sd90/Sd ey 1NN 225y 0 00T IN3UYNO ¥O4 G3MINOIY HILYIANGO TIAIT WNOILD ‘G
/ - n_\ el _ i : ‘4341N03Y (NOI1dO 'L¥1¥S20) 31YD NOISYIANOD AVM-IIUHL b+
EHHEH | S _ 7 Y ‘AM0LOVS LV Q31114 g
HELAOLSD/SH  we| I . NOILdO ‘2
JAM/M0S91-dD 311, _ DIVSVIVA T 0. 2 Uit ‘AlddNS 007 ¥
T 310N
"EIGREENYIOTESLERITIBEOI-Y “L—UL <L (S *
p L E WY (CE4 L LDIVST0) WAL~ LBE (b
P ELES b % gl [l Y = N
YINOSNVHL  MOSN3S (33ds/dM3L  HOSNIS diaL 5028 - %mtwﬁu}.m«mw_ g oke (B
(MdS-02 ' i aSWEO-1I (SHS-025 052 _ﬁ._»m_ﬁ (EAL K (2T
aSWS-025 i 85d20-18} | asizo-1! 05d3-0¢5 O CHHETHYE (1 *
05d5-025 L __8SW0-Ls 1+ 8lWeo-l -
I R e R A B 058-Al = W
[ I O | [ 1% ..%I
s ERREEIRERD << R
5 [ T N = S T B B < 6 <} GTIIHS-UaX | & 79-4d |
&) R L <8<} d-HX _ LEIEIURELR]
S Sz = F—=4< L < OND L v |
16 3 3:8=3CH==szSREM | DI Fﬂﬂﬁv..llﬂw ! ¢ | '2H09/08
7 ANN ANNANANANANGANAN = _Qmsl.—wmwm_ TIIJA mA" N - ‘0¥A0E2/022
o ogorerssgo oo~ g | G5 F--iKr<ianl R e e r TR /(§1D0L1/001
‘‘‘‘‘‘ AYAYA >®_/|m~./m_7l>\47 >>>|9_l —lpeded =< £ <iaN QT3IHS > € > “ " I+ §7[-9Add
CCrgEDe CIrn | HOSNGS GRS/AMAL | __ i 2 < pa ) > — yeng
St D B Il \__ /M WIONOSNVAL [~ 7 3 e ) > E—— mos h ve-el
by ) I BWERHAAE BN o g er Ve 0°8% UG € ' 1004dSEV-TI SNIH S .diHS
S -4 N7 BRI
JAARARRAARA KA Erl [oah ve-21 ]
HAAA. m.m.m.m.mb.w ..... AN HosNES s/ =< 9<, 0N
ISESEEBEBTESS gz ITESHEG- T ESd0-1g  ro- i< s<iAn
=X8"CESES =% | ngo-L _rmwsmﬁm“ Lo
w L 810~ = -- - < o< ads/n0dHaL
cmhem e qnt
= ~ b =L s
Q4dSOV-rH | 6r
[31/d5] EY = =2
et 2t. sge 2 20
< 1<, 0TIk ghT o g T g & ¢
S THATD 0ZCCSH Ut EBIOVIN __ CHINS - kL gpiia<o<ios g (o ol m s m & .wv.m T
o - el s o ot ESS TR it e TN
1rd) ; ~ SR8 T T i 3
YIAI303 NOOV3E SdI0 g5 - 3y & ——{jIK o<t o | .
WEETC =S80 wg 'g0004dSLV-ri i<e<i on < S "
‘<IN 1< €8 a
QdSLY-TW = s i
o (380] (| g i
&b o e
<9<, qTIHS w 1
<5< oN H
— NS =S g vAm 90y "Nl*llll I.I.II“
‘10 . —— B ¥ €< H-0d (40M0391-dD) 61 0-YdD 404059 1-dD) S6 1 0-YdD
§°1/0°T 4oA £8LOVINN <= < gl _
— ; (4M0S9 1-d) / | 0~ I (440591-dD)
1< y-aL 40M/ 4M0591-dD LIOTVAD] [ (M0391-d9) SL10-Vd
: INN s1a LINN YNNILNY
L HNR AL B
WO} *[0003dSIY-H
T ¥ _ e _ [/ _

_
ONMAWMm=-a



‘alL

00 01d103T13 ONNANA

WY¥DY 1@ O11VNIHOS 2-1000-290-v1 Y LONITHRD oy g
1IN AYIASIT | o yoo1e 300N SSYN ; 3M0s |
BHE QH/MHOG9 1 -dD X ﬂ\m@u %
[CENT4-1 2 20H/4M0591-dD AL m\m.m\zwms
— U | ¢e/L0/30
O/ H/ON/HOS1~d) 5, IVSYVA T 22700720
[
m _.Qua_.waz.w_ _
sigy —<el € s ttva —<ve < £iva ddnd —<Lb €~ ddAd
b —< § € pa@ 2vy —<EE € 21y 12y —<91 < 12va e > ¢ j 9 < onoa9
00 —< 8<€ M 1y —<2 € uva N33 —<Sl € N330 uu>¢mvlu|u>fluu>|AmA|8>
200 —< L < 2w oo —<1E < e g —<bl € N9 woire 2 ¥ > IpIE TomE < ¥ € reua
wame —< 9<€ NIue sva —<8E € 6y £2v3 —<El € £2v2 MNP E> e oS £ € anoEs
LR < S€ NIBH B0 —<R2 <1z —<a < 20 D g 2 < o (NO1LdO 4/H0391-dD)
ug —< b < uo ¥ —<82 €~ 13 N300 —< Il € N300 o> T omE < € o (AINO 40K/ GMOS9 L-49)
N D H H ﬁ_D an —< £ < aw v —<I2 € w3 NI —<8L € NI o 3-aHd U —
500 —< 2 < 5@ 519 —<9% € v 103 —< 5 < 1o S B 0 1N D ——¢ S s
m —< ¢ € 5w v —<2 £ bvo s —< 8 < 30 1Ny b <4 Muﬁ.zﬁu
£0ir v —<Z <o S0 —< L €503 INS-3-20'S 412WS PR AT T TR Sy
sy —<ok £ siva vy —<£2 €~ 2o ba3 —< 9 <~ pa3 F < T I\ 2d ld 8
ava HAAE M 8Lvy w3 Mwm M [35] £0 HAA S < £0 T Mm#zﬁ“ VOOOL—39
uva 8 < Liv0 ova 12 < 8na 200 b < 200 , e -49 -
(86kFSk1) ava »I»AAE M sva 1309 HAAmN < 100 —< € M 10 S _Emwu aus
3 _ 1va %€ <& s ona 51 £ N 009 < 2
0 4 4H20S5-Ng s S esn o GmSu<wm o mosicam Noov3d | L8
0dvD INIW Lezaey-sa6Lzl TS -
_ _ _ wir _ WEINY-S i %
T P 2d-¥8-INL —
TS % ] 2 i
I nave mwﬂwwﬂum TS D€
MWD > 2 & 00 Y _ o o052
WD D> < 1€ 40>
81717SHE B8 2BMS — 5 €a awsEY I
~ 1 d.zusw B < 8 S e
D L el | -
MSH D | D ez < avg NS ST 2, Mﬁu%
LA P 8 D6l & law 2 § >—mmr——se—< 5 < 15ah oS P L
WS > & > e <8 <~ B NP b g3 b €-00A s>
A2 ¥ >y D O WA N> £ >y TS £ Sme s> s
Addd > § Do 81 € A O8> 2 > —ma—< 2 <t 1608-N9 M-> b
8> 9 D&u Add Sl & g axis—> | v||||.|||Am“ww MHMM L &0y @ >
M»W n 3 M M M u.v.im,.w_w — 8-3Hd 8980-59815 | 0L5B-bS2ES | Sd3 — & ﬁ W _N
E] S - bd €4 >
MD> 6 > <Z & a9 . -
P IS - ey
ABOISY W E>—<BE M.\ OIS
X1 > 62>—<BZ € iX
9ISY > 8D>—<82 & um< aEs > 8
oxy > 1>—<12 < a1 AN >
0dS > 3D>——<92 € 0ds 2-08 > b
30 > $O—=<52 € 2do H-G¥ = €
x:uW r>——<p2 M NIYS 8-al W z
1R3> £>—<E2 €~ g3y v-aL >t
yY-4200-0-93 3L D> >—<22 & gt HASSY-PH
£88-191-8£2-2006-88 -G8 12>—<12 € 9-0¥ £l
ao _ 98 _ I omW a>—<82 M as
H-G8 > 8L >——<81 -
> 8i>— 8l & NNE HTa0X Dt
1 8-aL > Lp>—=<1 € g-q OIIHSTHOX D &
SN0 >V D> —Trmmgs IReed P2 € 2nsained I W< & 5y 470 > 8
WSHIN0d > 2 > {EyaRad T RSEINad S5 € nsdangd 7-0L D S>——<5k € v-01 D >
oS> £ S0 IS 2y 2 avg 308D HS—bt € A N2
D G EEEE— < 2 -
2o - Gt < e TS hen £ T (ANO 40H/4M0S91L-dD)  LIN s
e m— e DR R G D S .
MWD LGS € v WoABL > BI>——<BL € wagL dA2l >z
ﬂ,_W B @ <& M el 0-3-QM/H059 1-d9—H3 N:&m.amuw § >——< 6§ € znsyanod ads - 1
A2V"d D> B > < 2L € 2174 - -d9— 8> 8>—< 8€ qA6
PAADI > Q,VII: < paadt r n_m_g\”_;omu_ mcl;a ISEAN0d > L >——< L €~ 1nS33ned ardseLyezy 2r
DV L G @IS IR 5 ve aan - Ve -QW/HOS9 L-d9—HO dAE > 3 >—< 3 € dAe
NCHW M EIYET Yy w M a3 3-40M/4M059 ) -dD—Mg aNg W NVIA m M o
> LAAZY - D, a2y — X .
om S ns— s L S o HOW/HOSO1-do—HY S i I'/3-40H/ 440591 -d9—8
oA D> S = 8 € 9 IND 2 >—< T &y - 49—
sam S A = 5 < sum G S F/3-GR/MOSS1-d9-—V *20€04dk |
908-2£6-162-0829-98 bXATM > LI INTE>] XL b€ e £88-18} -8€2-2L06-80 £88-105-982-2L86-90
. mx‘GxW 8 >— TN mM £XAZY vair _ v 9INY — %3}
20T P B> RS 2XA3%
10€0db L i > oS08 21 & X 6004yl
" £88-181-0£2-2L06-88 -
Nd | 28 | ke NI7W | 18

_‘mHmmS._u 38

T
3
GONNMNAANE




‘dll 0O O01d103713 ONNdNA
WYHOVIQ DILVW3HOS 0 -£000-290-%1 | ¥V -20M-%6%%)
—_— ‘ON_OMd
(£/2)04v08 9NV (1300%) 3y
B | 0N 00 $0L_18VDVddV S5V 1138
Am - d/0891-d9 Y, (I3 I
940e01Cds [T 8l
400591-dH .Q%@wﬂd&g
B L amog
20€0d%T N YV ]
4dAL NHYEd
ave)
ave) s
e~
ave) —5
2nsa3n0d
e % '
Jred>e
! | doem Py P »
® - 2 2= a1zl ST
«
A1ATI2Ld = .SW £ 8
o] o 3 s _ 3 )= z B N v ¥ . e g .WW ast
(] W 13 e v I L A1 ; 5 5 - g =
. . = y e SR LY S H:_.a g 153
it PRTSITI TS : bryrrer RLEL F T n sn x|
BN an 33 A ALV d0L nLb ==
v Ylu . 3 m m aLd 693 892, u_w 850 ﬁ
20 Ad6SLEBH z Nz 54 .
ALy o El ] ~ sz'e
seny -t w00 s N Wumwuv
o 30 168
al & T A
eIV M l el 9%
o mw
sezss M 1 1SBIUTAB2INSZ g Taiseasz o)
L£6813dn
6N o
. 863
A"
jaid Soe 90 881983
. \
- Wwoa” ¢
£
g
8 — AN 4 e 41
H 2z ey .ﬁ 6211200130 s 5 Zr
Aes oS 2 Aget
ALk ng| = E = ABDI
Av ‘e 283 ._. %w._. sl n ‘_‘ 190
. 6252 s | A8s : o2-so11bz8e
.—y .F z 0i0 ._‘Smm-- ngss | AN .;- s WN a3 .
ol Ast . 307 r90 T \J eso QTIHS
noces u_- res2) q‘ re1~s870s
[ W1
1 < 3 esa
J Ly V
204 a20- NS rseTeess 60
65 §1 ABS .
wy - ol ness
sea 613 e — | er
B _I_A_J € ASZIIVE S
e o 1 10t = "
820-INS ree-esas Lao
AP EE AP rgge € g2
. 1 Je81S ol
ZS S Eu“ﬂ 1w uﬁ
@) K .
d Aot 1 ™
$92970H4 S92 2 aise Ll
820°INS
21
9 ! S I ¥ ! € T z

I L



	SAFETY INSTRUCTIONS
	TABLE OF CONTENTS
	SYSTEM CONFIGURATION
	EQUIPMENT LISTS
	1. INSTALLATION
	1.1 Installation of Display Unit
	1.2 Installation of Antenna Unit (GP-1650WDF only)
	1.3 Installation of Transducers
	1.4 Installation of Sensors

	2. WIRING
	3. INITIAL SETTINGS
	3.1 NMEA Setting
	3.2 Output Data Sentences
	3.3 Antenna Height
	3.4 DGPS Setting
	3.5 External Equipment Setup (Option)

	4. INCORPORATION OF DGPS BEACON RECEIVER KIT (for GP-1650WF)
	PACKING LIST
	OUTLINE DRAWINGS
	INTERCONNECTION DIAGRAM
	SCHEMATIC DIAGRAM



