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/\ SAFETY INFORMATION

Read these safety instructions before you operate or install the equipment.

/N\ WARNING

Indicates a condition that can cause death or serious
injury if not avoided.

A\ CAUTION |

Indicates a condition that can cause minor or moderate
injury if not avoided.

& Warning, Caution

® Prohibitive Action 0 Mandatory Action

/AN WARNING

Radio Frequency Radiation Hazard

The radar antenna sends the electromagnetic
radio frequency (RF) energy. This energy can
be dangerous to you, especially your eyes.
Do not look at the radiator or near the
antenna when the antenna is rotating.

The distances at which RF radiation levels of
100 W/m?, 50 W/m? and 10 W/m? exist are
shown in the table.

Note: If the antenna unit is installed at a
close distance in front of the wheel house,
prevent the transmission in that area to
protect passengers and crew from microwave
radiation. Set the [Sector Blanks] in the
[System] menu.

Distance to | Distance to Distance to
100 W/mZ2 50 W/m2 10 W/m2
point point point
Worst case

85 cm

/N WARNING

Do not open the equipment.

The equipment uses high voltage that
can cause electrical shock. Refer any
repair work to a qualified technician.

Wear a safety belt and hard hat when
working on the antenna unit.

Serious injury or death can result if
someone falls from the radar mast.

If water leaks into the equipment or
something is dropped into the
equipment, immediately turn off the
power at the switchboard.

Fire or electrical shock can result.

If the equipment is giving off smoke
or fire, immediately turn off the
power at the switchboard.

Fire or electrical shock can result.

Do not disassemble or modify the
equipment.

Fire, electrical shock or serious injury
can result.

Q B8 @ e © b

Do not place operate the equipment
with wet hands.

Electrical shock can result.




/A WARNING

Use the correct fuse.

O

Use of a wrong fuse can result in fire or
damage to the equipment.

Do not place liquid-filled containers
on the equipment.

O

Fire or electrical shock can result if a
liquid spills into the equipment.

A\ CAUTION

The guard zone alarm is an effective aid
to anti-collison.
Its use does not relieve the operator of the
responsibility to keep a vigilant watch on
his or her surroundings.

Target Tracking (TT) safety information

/A WARNING

The TT function is a valuable aid to
navigation. However, the navigator
must check all aids available to avoid
collision.

W

- The TT automatically tracks an
automatically or manually acquired
radar target and calculates its course
and speed, indicating them with a
vector. Since the data generated by
the TT depends on the selected radar
targets, the radar must be optimally
tuned for use with the TT, to ensure
required targets will not be lost or
unnecessary targets, like sea returns
and noise, will not be acquired and
tracked.

- Atarget is not always a landmass,
reef, ship, but can also be returns
from the sea surface and from clutter.
As the level of clutter changes with
the environment, the operator must
correctly adjust the sea and rain
clutter controls and the gain control so
that the target echoes do not dis-
appear from the radar screen.

SAFETY INFORMATION

A\ CAUTION

The data presented by this equipment
is intended as a source of navigation
information.

@

The prudent navigator never relies
exclusively on any one source of
navigation information, for safety of
vessel and crew.

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

©

Unit Standard | Steering
ni Compass | Compass
Antenna unit 1.70m | 1.05m

Do not use high-pressure
cleaners to clean this equipment.

O

This equipment has the waterproof
rating outlined in the specifications,
at the back of this manual. However,
the use of high-pressure cleaning
equipment can cause water ingress,
resulting in damage to, or failure of,
the equipment.

A CAUTION

The plotting accuracy and response of
this TT meets IMO standards. Tracking
accuracy is affected by the following:

* Tracking accuracy is affected by course
change. One to two minutes is required to
restore vectors to full accuracy after an
abrupt course change. (The actual amount
depends on gyrocompass specifications.)

* The amount of tracking delay is inversely
proportional to the relative speed of the
target. Delay is approx. 15-30 seconds for
the higher relative speed; approx. 30-60
seconds for the lower relative speed. The
following factors can affect accuracy:

- Echo intensity

- Radar transmission pulse length

- Radar bearing error

- Heading sensor error

- Course change (own ship and targets)




SAFETY INFORMATION

Warning Label(s)
Warning label(s) is(are) attached to the equipment. Do not remove the label(s).
If a label is missing or damaged, contact a FURUNO agent or dealer about replacement.

B A Name: Warning Sticker
[A WARNING A\ I A ZE M ]Type:03-129-1001-3

To avoid electrical shock, Y@Ew%&h&% Code No.: 100-236-743-10

do not remove cover. Y—ERTVLND A EH N =%
No user-serviceable parts HOTTSW, REICIEEEE S A
inside. HE<HY. F—ShHBEBIRTT,

TFT display

The high quality TFT (Thin Film Transistor) LCD displays 99.99% of its picture elements.
The remaining 0.01% may drop out or light. However, this is an inherent property of the TFT;
it is not a sign of malfunction.

Importer in Europe

The following concern acts as our importer in Europe, as defined in
DECISION No 768/2008/EC.

- Name: FURUNO EUROPE B.V.

- Address: Siriusstraat 86, 5015 BT, Tilburg, The Netherlands

Importer in UK

The following concern acts as our importer in UK, as defined in SI 2016/1025 as amended
S12019/470.

- Name: FURUNO (UK) LTD.

- Address: West Building Penner Road Havant Hampshire PO9 1QY, U.K.

Program No.

» 0359364-01.**
** denotes minor modifications.

CE/UKCA declarations

With regard to CE/UKCA declarations, please refer to our website (www.furuno.com),
for further information about RoHS conformity declarations.

Disclosure of Information about China RoHS

With regards to China RoHS information for our products, please refer to our website
(www.furuno.com).



SYSTEM CONFIGURATION

RADAR SENSOR
DRS4DL+

Pre-attached

power/LAN cable 1.4 m
| \ﬂ\c
//—_—’GD — ~ =

|

Selectable power/LAN cable
_A— CP03-38500 (10 m) /
CP03-38510 (15 m) /
CP03-38520 (20 m) /
(30m)

CP03-38530 (30 m)*  * For 24 VDC only.

LAN

! Multi Function Display
Power supply i NavNet TZtouch: TZT9/14/TZTBB
12/24 VDC ! NavNet TZtouch 2: TZTL12F/15F/TZT2BB
NavNet TZtouch 3: TZT9F/12F/16F/19F
Marine Radar FR-10/12

P

: Standard supply
-------- : Optional or local supply




EQUIPMENT LISTS

Standard supply
Name Type Code No. Qty Remarks
Radar Sensor RSB-127-120 | - 1
Installation Materials | CP03-35701 001-351-480 1
CP03-38500 000-035-186 Select one | Power / LAN cable 10 m
CP03-38510 000-035-187 Power / LAN cable 15 m
CP03-38520 000-035-188 Power / LAN cable 20 m
CP03-38530 000-035-189 Power / LAN cable 30 m
For 24 VDC only
Spare Parts SP03-19301 001-513-590 1 Fuses
Template E32-01314-* 000-178-948 1
Optional supply
Name Type Code No. Qty Remarks
Radome Mount OP03-209 001-078-350 1
EMC Modification | OP03-259-1 | 001-524-010 1 w/10 m cable
Kit OP03-259-2 | 001-524-020 1 w/15 m cable
OP03-259-3 | 001-524-030 1 w/20 m cable
OP03-259-4 | 001-524-040 1 w/30 m cable
Water Proof Kit OP03-275 001-642-600 1 For the installation of radar sensor on
the tilting mast. Enhances water-
proofing capability to IPX2 when the
mast tilts.




1. INSTALLATION

1.1 Installation Considerations

General considerations

NOTICE

Do not use paint, anti-corrosion products, contact spray or
other items containing organic solvents on the equipment.

Organic solvents can harm paint and plastic, particularly
the connectors.

» The radar sensor has no power switch. Therefore, it is recommended that you con-
nect the sensor to a distribution switchboard with a switch for power control.

Sensor placement

Select a mounting location for the antenna unit considering the following points.

* |nstall the unit on a common mast, radar mast, etc.

* Install the antenna unit on a solid location, for example radar arch or on a mast on
a platform. (For sailboats, a mounting bracket is optionally available.) You must put
the antenna unit where there is a good complete view. Make sure that no part of the
superstructure is within the scanning beam. Any obstruction causes shadow sec-
tors. For example, a mast with a diameter smaller than the horizontal beam width
causes only a small blind sector. A horizontal spreader or crosstrees in the same
horizontal plane creates a large obstruction. Install the antenna unit above a hori-
zontal spreader or crosstrees.

Horizontal Beam Width

12.5°
12.5°

(Rear View) = (Rear View)
Rear View
) . / %
Radar sensor Radar sensor
;\ S-S
Jg '| 9"—' a
Installation on a sailboat Installation on a powerboat

Typical installation on a sailboat and power boat



1. INSTALLATION

1.2

* To avoid electrical interference, do not run the antenna cable near other electrical
equipment. Also do not run the cable in parallel to power cables.

» Do not install the unit where its motor noise may affect crew or passengers.

v

Not recommended

=N

%w

_

* As much as possible install the unit on the ship’s centerline, to prevent misplace-
ment of echoes (wrong bearing) on the display.

» Make sure the mounting location does not allow water to accumulate at the mount-
ing platform.

* A magnetic compass will be affected if the display unit is placed too close to the
compass. Observe the compass safe distances in the safety instructions to prevent
interference to the compass.

* To ensure proper emission of radar waves, do not paint the radome.

» Referring to the outline drawings at the back of this manual, allow space for main-
tenance and service.

If the unit is installed on a large vessel observe the following points.

* The antenna cable comes in lengths of 10, 15 and 20 m (30 m optionally avail-
able). Consider the length of the cable when selecting a mounting location.

» Keep the unit away from smoke and exhaust stacks. Hot air affects antenna per-
formance. Hot air can also damage the unit. The temperature at the mounting lo-
cation should not exceed 55°C (131°F).

» The radar sensor should not be operated or stored in any position other than the
proper operational position (upright).

v O
= \Neo

Installation of the Radar Sensor

Determine the suitability of the mounting location BEFORE permanently mounting the
sensor. Incoming and outgoing signals may overlap one another depending on the
shape of the vessel, preventing communication between the radar and display. Set the
sensor on the selected location and connect the sensor to the distribution switchboard
and display unit. Turn on the sensor and the display unit. Check that the picture is up-
dated with each sweep on the display unit. Some trial and error may be necessary to
find a suitable location.



1. INSTALLATION

Tools and materials for mounting

Name Usage

Electric drill Drill holes for mounting. Drill bit: $11 mm
Hexagonal wrench Fastening bolts: Diagonal: 6 mm
Self-vulcanizing tape For water proofing of connector junction.
Vinyl tape
Cable tie For tying up the cable.
Marine sealant For coating exposed parts of bolts.

Installation on a platform

Follow the instructions below to install the sensor on a platform.

STERN <« -
BOW
Power/LAN cable (1.4 m) Align bow mark (A)

\ \ Q on antenna with
O—TL A tf‘ boat’s centerline.

C
c

Mounting platform —

Drill holes referrlng to the outline drawmg/v

@ <Flat washer
and the mounting template. i

'® <«Spring washer
é <Hex bolt (M10 x **)
**: Bolt length.

See table on next page
for details.

Default orientation of )
bolt and flat washer _.--*"

.m0 506

Flat washer (M12), top in order
For transportation, not for the
installation.

Flat washer (M10),
middle in order

Spring washer (large),
last in order.

Note: On the bolt and washers,
« DO NOT detach the hex bolts and flat washers until the installation.

* DO NOT turn the radome upside down after detaching the hex bolts and flat wash-
ers.

+ If the radome is put upside down with only the small flat washer and hex bolt in
place, the hex bolt and flat washer may protrude into the radome and damage the
RT unit.




1. INSTALLATION

1. Use the mounting template (supplied) to mark the location of fixing holes in the
mounting platform. Be sure to drill the holes parallel with the bow.

2. From the bottom of the radome, remove flat washers (M12), spring washers
(M10), flat washers (M10) and hex head bolts (M10 x 20).

eSS

& <Flat washer (M12)
© <Flat washer (M10)

@ <—Spring washer (M10) x4
g <Hex head bolt (M10x20)

3. Lay the antenna unit on the mounting platform with the bow mark (A) on the an-
tenna unit facing the bow.

4. When the thickness of platform is less than 5 mm, use hex bolts*, flat washers and
spring washers (removed at step 2) to fasten the radar sensor to the platform.
Note: Please refer to the "Radar Open Antenna Torque for Fastening Installation
Procedure" on page D-2 about the details.

5. Connect the power/LAN cable from the radar sensor
to the ship’s power/LAN cable. The connector pin ar-

rangement is as shown to the right. 10 mm

Pin arrangement

Observe below guidelines for laying the power/LAN cable.
» The connectors must not strike any part of the vessel by wind, etc.
» The load applied to the connectors must not be more than the power/LAN cable.

 Ifthe cable is passed through a mast on a sailboat, be sure the cable does not
touch ropes (sheet, halyard, etc.).

* Do not fasten the cable to the hull.

» The cable must be secured so no tension is applied to the connectors. To pre-
vent tension, create a loop in the cable close to the sensor and secure the loop
with cable ties, as shown in the figure below.

N
Loop cable and secure loop with cable ties.
The minimum bend radius is 80 mm.



1. INSTALLATION

» Wrap the junction of the connectors with self-vulcanizing tape for waterproofing.

m_f Hf_mw

Connect cables

l
IS

Wrap junction and connectors with tape.
» Using a cable tie, fasten the cable to the mast, etc. at the neck of each connec-
tor.
6. Insert a fuse (attached to the cable) to the fuse holder by referring the “HOW TO
ATTACH THE FUSE” (C32-01604-**) supplied with the cable. Attach the supplied
fuse rating label (5 A) on the fuse holder cover.

7. Connectthe LAN connector of the cable assembly to a LAN port on the FURUNO
Multi Function Display or Ethernet HUB.

=

N |
Ethernet Hub
or

ﬁﬁzﬁ

Cable Assy.

°

LAN connector

Multi Function Display
or

[ [m]
©
]
g | |
gl or
ofa
o
Marine Radar Flex Function Display
FR-10/12 SFD-1010/1012

8. Connect the power wires to the ship’s battery (12 VDC or 24 VDC).
* Red wire: Connect to the positive terminal. The red wire has the fuse holder.
* Blue wire: Connect to the negative terminal.
» Black wire: The black wire is a shielding wire for grounding.

Fuse holder
Distribution
switchboard ) Cable assembly
©) @ Shield  Black
ccood J__ § To antenna unit

Ship's battery —

(12 VDC / = <

24 VDC)

LAN cable

Note 1: The antenna unit has no power switch. Connect the antenna unit to a dis-
tribution switchboard with a switch for power control.

Note 2: The antenna unit cannot accept input voltage of more than 24 VDC.

5



1. INSTALLATION

Installation with the radome mount
The optional radome mount lets you install the radar sensor to a mast on a sailboat.

Name, Type: Radome Mount, OP03-209
Code No.: 001-078-350

Name Type Code No. Qty
Mounting plate 03-018-9001-0 100-206-740-10 1
Support plate (1) 03-018-9005-0 100-206-780-10 1
Support plate (2) 03-018-9006-0 100-206-790-10 1
Bracket (1) 03-028-9101-2 100-206-812-10 1
Bracket (2) 03-028-9102-2 100-206-822-10 1
Fixing plate 03-028-9103-2 100-206-832-10 2
Hex bolt w/washer M8x20 SUS304 000-162-955-10 10
Hex bolt w/washer M4x12 SUS304 000-162-956-10 4

How to assemble the bracket

Fasten the fixing plates to brackets (1) and (2) with four M8x20 hex bolts.

2. Fit brackets (1) and (2) loosely with support plates (1) and (2) using four M4x12
hex bolts, so that the gap between the brackets can be adjusted.

3. Place the mounting plate on the bracket and fix it loosely with four M8x20 hex
bolts.

Step (1
_ M8x20
" Bracket (1)

i S
Bracket (2) % % Bracket (1) Mounltlar][g
Bracket (2) i i P
[l
Max12 M4x12

How to fasten the bracket to the mast

1. Drill eight holes of 6.5 mm diameter in the mast.
Fasten the bracket to the mast with eight stain-
less steel rivets (local supply) whose diameter is
6.4 mm.

2. Tighten the bolts on the bracket.

Fasten the antenna unit to the bracket with bolts
(M10 x 25).




2.

INITIAL SETUP

Connections

/A WARNING

Radio Frequency Radiation Hazard

The radar antenna sends the electromagnetic radio frequency (RF) energy. This energy
can be dangerous to you, especially your eyes. Do not look at the radiator or near the
antenna when the antenna is rotating.

The distances at which RF radiation levels of 100 W/m?, 50 W/m? and 10 W/m? exist are
shown in the table.

Note: If the antenna unit is installed at a close distance in front of the wheel house,
prevent the transmission in that area to protect passengers and crew from microwave
radiation. Set the [Sector Blanks] in the [System] menu.

Distance to 100 W/m?2 point | Distance to 50 W/m2 point | Distance to 10 W/m2 point

_— _— Worst case 85 cm

Power Requirement

The DRS4DL+ requires either 12 VDC or 24 VDC power. The 10/15/20 m cables are
for 12 or 24 VDC, and the 30 m cable is for 24 VDC only. Connect the red cable to the
positive terminal of ship’s battery; the blue cable to the negative terminal. The black
cable is a shielding cable for grounding.

LAN Cable Connection

Connect the LAN cable to the multi function display (TZT9/TZT14/TZTBB/TZTL12F/
TZTL15F/TZT2BB/TZTOF/TZT12F/TZT16F/TZT19F), marine radar (FR-10/12), flex
function display (SFD-1010/1012) or Ethernet HUB.

Turn on the antenna unit and FURUNO Multi Function Display. Initial setup for this an-
tenna must be done on the FURUNO Multi Function Display.

Initial Setup for NavNet TZtouch (Model: TZT9/
TZT14/TZTBB)

1. Press the Home key (or tap the Home icon).
2. Select [Menu] on the menu icon bar to open the main menu.
3. Select [Radar].



2. INITIAL SETUP

4. Select[Radar Source] on the [Menu Radar] sub menus, then select the radar type
connected.

Note: If the antenna unit is connect- ——
Menu Radar e

ed but does not appear in the [Ra-
dar Source] list, close the list and
open it again. The name of the an-
tenna unit should appear with a
check mark, as in the example to
the right.

5. Drag the [Menu Radar] sub menus
to find the menu item [Radar Initial

Display example for DRS4DL +

Setup].
Menu Radar
T|tle—> e

Antenna Rotation Vector Chart

Antenna Heading Align

Main Bang Suppression

Enable Sector Blanking

Start Angle

End Angle

Antenna Height
Antenna Longitudinal Position
Antenna Lateral Position (-Port)

Auto Tuning

6. Set the items referring to the table shown below.

Menu Radar (Radar Initial Setup)

Menu item Description

[Antenna Rotation] Select the antenna rotation speed from [Auto] or [24 RPM].
The default setting is [Auto].

[Antenna Heading Align] | See "How to align the antenna heading" on page 9.

[Main Bang Suppression] | If main bang appears at the screen center, slide the circle
icon, while watching the radar echo on the left-side of the
display, until the main bang disappears.

[Enable Sector Blanking]/ | Up to two sectors may be selected for blanking (no trans-
[Enable Sector Blanking2] | mission). Select [ON] to enable this feature. Set the start
and end angles (0° to 359°).

[Antenna Height] Select the height of the antenna above the waterline from
[Under 3 m], [3 m - 10 m] or [Over 10 m].




2. INITIAL SETUP

Menu item Description

[Antenna Longitudinal Po- | Referring to the figure on the right, enter the P

sition] radar antenna positioning bow-stern (Longi-  oj4in

[Antenna Lateral Position | tudinal) and port-starboard (Lateral) posi-

(-Port)] tion from the origin. @

[Auto Tuning] Enable/disable auto tuning for the connected radar.

[Tuning Source] For dual-range display, select the range to use as the man-
ual tuning source.

[Manual Tuning] Manually tune the radar. Not available when [Auto Tuning]
is enabled.

[Radar Monitoring] Display various information regarding the connected radar.

[Radar Optimization] Automatically adjust magnetron output and tuning for the
connected radar.
Note: Be sure to perform [Radar Optimization] after replac-
ing the magnetron.

[ARPA Advanced Set- Do not change these settings.

tings]

How to align the antenna heading

You have mounted the antenna unit facing straight ahead in the direction of the bow.
Therefore, a small but conspicuous target dead ahead visually should appear on the
heading line (zero degrees).

You may observe a minor bearing error on the display. This is due to the difficulty in
orienting the radar accurately. The following adjustment will compensate for the error.

Correct bearing
(relative to heading)

Target
» “- Apparent
position
of target
Antenna oriented to port Picture appears

deviated clockwise.

Apparent position

of target
b +Target
» i Correct
= bearing
(relative to
heading)
Antenna oriented to starboard Picture appears

deviated counterclockwise.



2. INITIAL SETUP

1. Select a range between 0.125 and 0.25 NM and set the mode to “head up®.
You can select a range by a pinch action. The range and range ring interval ap-
pear at the bottom left of the screen.

.
N
A
AN
>

Range Range ring interval

Zoom in Zoom out 1 NM N

Pinch action Range indications

For TZTBB, you can also control the range in the operation as follows. Tap the
radar scale box at the bottom left-hand corner of the screen to display the slider
bar. Drag the circle icon to set the range scale.

Zoom in ? @

‘:’4 N M. > § .
%\ 2 G -~+—— Slider bar
Current
Tap the area circled in the dashed lineto ~ range — SQ»@
display the slider bar.
Note: You can switch between transmit and
stand-by by tapping the right side of the Zoom OUW Drag the circle
radar scale box. icon to set the
range scale.

2. Turn the vessel’'s bow toward a target.

Press the Home key (or tap the Home icon), then select [Menu] icon, [Radar], and
[Antenna Heading Align] in that order to show the numeric software keyboard.

4. Key in the offset value so that the target is at the very top of the screen (setting
range: +/- 0° to 180°, +: clockwise direction, -: counterclockwise direction), then
tap [Save].

5. Confirm that the target echo is displayed at correct bearing on the screen.

2.3 Initial Setup for NavNet TZtouch2 (Model: TZ-
TL12F/TZTL15F)

Tap the [Home] icon to show the home screen and display mode settings.
2. Tap [Radar] from the [Settings] menu.

Tap [Radar Source], then select the appropriate antenna unit.

Note: If the antenna unit is connected but does not appear in the [Radar Source]
list, close the list and open it again. The name of the antenna unit should appear
with a check mark, as in the example below.

Radar Source

RDxxxxxx - DRS4DL+ v

Display example for DRS4DL+

10



2. INITIAL SETUP

4. Drag the [Radar] menu display the menu item [Radar Initial Setup], then tap

[Radar Initial Setup].

5. Referring to the tables below, set up the radar.

[Radar] menu - [Radar Initial Setup]

Menu item

Description

[Antenna Rotation]

Select the antenna rotation speed from [Auto] or [24
RPM]. The default setting is [Auto].

[Antenna Heading Align]

See "How to align the antenna heading" on page 11.

[Main Bang Suppression]

If main bang appears at the screen center, slide the circle
icon so that the main bang disappears, while watching the
radar echo at the left-hand side of the display.

[Enable Sector Blanking]

[Enable Sector 2 Blanking]

Up to two sectors may be selected for blanking (no trans-
mission). Select [ON] to enable this feature. Set the start
and end angles (0° to 359°).

[Radar] menu - [Antenna Position]

Menu item

Description

[Longitudinal (from bow)]

[Lateral (-Port)]

Referring to the figure on the right, enter Y
the radar antenna positioning bow-stern Origin
(Longitudinal) and port-starboard (Lateral)

position from the origin. @

[Antenna Height]

Select the height of the antenna above the waterline from
[Under 3 m], [ m - 10 m] or [Over 10 m].

[Auto Tuning]

Enable/disable auto tuning for the connected radar.

[Tuning Source]

For dual-range display, select the range to use as the
manual tuning source.

[Manual Tuning]

Manually tune the radar. Not available when [Auto Tuning]
is enabled.

[Radar Monitoring]

Display various information regarding the connected ra-
dar.

[Radar Optimization]

Automatically adjust magnetron output and tuning for the
connected radar.

Note: Be sure to perform [Radar Optimization] after re-
placing the magnetron.

[ARPA Advanced Settings]

Do not change these settings.

[Set Hardware To Factory
Default]

Resets the radar selected at [Radar Source] to factory de-
fault.

[Reset Default Settings]

Resets [Radar] menu settings to default.

How to align the antenna heading

You have mounted the antenna unit facing straight ahead in the direction of the bow.
Therefore, a small but conspicuous target dead ahead visually should appear on the

heading line (zero degrees).

You may observe a minor bearing error on the display. This is due to the difficulty in
orienting the radar accurately. The following adjustment will compensate for the error.

11



2. INITIAL SETUP

Correct bearing of target
(relative to heading)

C Displayed position of target ~b

Target | w=mw ol
Target ., b
310 g g

= Displayed

” = Correct
« position * bearing of
of target target
e (relative tc
\ntenna oriented  Picture appears with Antenna oriented Picture appears with heading)
) port clockwise deviation. to starboard counterclockwise deviation.

1. Set your radar with 0.125 and 0.25 NM range and the head up mode.
The range scale can be selected two ways, as shown below. The slider bar can
be shown or hidden with [Show Scale Slider] in the [Settings] - [Radar] menu.

Zoom in Zoom out

Method 1: Pinch screen

Method 2: Drag slider
(or tap bar or +, - icons)

Turn the vessel's bow toward a target.

Tap the [Home] icon to show the home screen and display mode settings.
Tap [Radar] to show the [Radar] menu.

Drag the [Radar] menu to show the [RADAR INITIAL SETUP] menu.

Tap [Antenna Heading Align].

N o g R~ 0w DN

Key in the offset value so that the target is displayed at the very top of the screen
(setting range: +179.9° to -180°, +: clockwise direction, -: counterclockwise direc-
tion), then tap the |/ icon.

8. Confirm that the target echo is displayed at correct bearing on the screen.

24 Check Points After Installation

Before using the product, carry out the following:

» Mechanical checks
» Turning the power on and initial setup

Mechanical checks

Check below points before switching on the DRS4DL+.

12



2. INITIAL SETUP

» All washers are in place and bolts are fully tightened.

« All connections are secure.

+ All connecting cables and wires are secured.

* LAN cable is connected to the multi function display device.

T

urning the power on and initial setu

/N WARNING
The radar antenna emits electro-
A magnetic radio frequency (RF)
energy, which can be harmful to the
human body and interfere with pace-
maker function. Never look directly
into the antenna aperture and keep

at least 85 cm away from the radar
antenna while the radar is in operation.

Use the information in this manual and the manual for TZTL12F/TZTL15F/TZT9/
TZT14/TZTBB* to power the sensor and to proceed with initial setup.

* Hereafter these units are referred to as “multi function display device”.

1.

Press and hold down the power key of your multi function display device until the
unit is ON. The magnetron warm-up sequence starts. When the warm-up se-
quence is completed, the unit goes into the standby mode.

Note: Power is supplied to the antenna unit even when the power is shut off at the
display unit. If the radar is not to be used for an extended period, shut off the radar
from the switchboard.

Ensure that all personnel are clear of antenna.

Take the appropriate action on your multi function display device to turn on the
DRS4DL+.

If necessary, adjust the brightness and change the language on the multi function
display device.

Check if the heading is correctly aligned - targets should appear at their correct
bearing relative to the boat’s bow. Adjust the alignment if necessary, referring to
installation manual of your multi function display device.

Check the display timing, referring to installation manual of your multi function dis-
play device.

13



3. MAINTENANCE, TROUBLE-
SHOOTING

/A WARNING NOTICE

DO NOT OPEN THE SENSOR. Do not use paint, anti-corrosion
Electrical shock hazard products, contact spray or other

items containing organic solvents
on the equipment.

There are no user-serviceable parts
inside. Only qualified personnel are

allowed to work inside the equipment. Organic solvents can harm paint and
plastic, particularly the connectors.

Wear a safety belt and hard hat
when working on the antenna unit.

Serious injury or death can result if
someone falls from the radar mast.

3.1 Maintenance

Regular maintenance is important for good performance. Check the points mentioned
below every 3 to 6 months to keep the radar sensor in good working order. Observe
the safety instructions at the front of this manual when working on the mast.

Check point Action
Fixing bolts * Replace corroded bolts.
» Corrosion + Tighten loosened bolts.
+ If they are tightly fastened | « Coat new bolts with marine sealant.
Radome If a crack is found, repair it temporarily with a small
* Cracks amount of sealing compound or adhesive. Bring the unit
» Foreign material to your dealer for permanent repairs.

Foreign material on the radome can cause a consider-
able drop in sensitivity. Remove foreign material with a
freshwater-moistened cloth. Do not use commercial
cleaners to clean the sensor; they can remove paint and
markings or deform the plastic.

14



3.2

3. MAINTENANCE, TROUBLE- SHOOTING

Replacement of Fuse

The fuse on the power cable protects the equipment from overcurrent and equipment
fault. If the fuse blows, find the cause before you replace the fuse. Use the correct
fuse. A wrong fuse can damage the equipment. If the fuse blows again, contact your

dealer for advice.

/\ WARNING

Use the proper fuse.

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

3.3

3.4

Cable assembl
) T r—mr

Fuse holder / " !

P —— - A

How to replace the fuse
Open the fuse holder cover and replace
the fuse. Then close the cover.

Type Code No. Remarks
FRU-60V-FU-5A 000-194-913-10 12-24 VDC
Troubleshooting

The table below provides simple troubleshooting procedures to restore normal opera-
tion. If you cannot restore normal operation, contact your dealer for advice.

Trouble

Remedy

The power cannot be turned on.

* Check if the power/LAN cable is connected to
the power source and the power source is on.
Refer to the section 2.2.

* Check the power cable for damage.

* Check if the fuse has blown.

Picture is not updated or the picture
freezes.

» Check antenna cable.
« If the picture freezes, reboot the display unit.

Marks and characters appear on
the display, but echoes do not ap-
pear.

Check that the antenna cable is fastened.

You changed the range, but the ra-
dar picture does not change.

+ Try to zoom in or out the radar display.
* Turn the power off and on.

Signal strength is too low.

Have a technician check the magnetron.

Replacement of Magnetron

When the life of the magnetron is reached, no targets appear on the display. If long
range performance appears to have decreased, contact a FURUNO agent or dealer
about replacement of the magnetron.

Name Type

Code No. Estimated life

Magnetron 80-0691

001-302-480 Appox. 5,000 hours
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APPENDIX 1 RADIO REGULATORY
INFORMATION

USA-Federal Communications Commission (FCC)

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that may cause undesired
operation. Any changes or modifications not expressly approved by the party responsible for
compliance could void the user's authority to operate the equipment.

Caution: Exposure to Radio Frequency Radiation

* This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment
and meets the FCC radio frequency (RF) Exposure Guidelines in Supplement C to OET65.

* This equipment should be installed and operated keeping the radiator at least 85 cm or more away
from person's body.

* This device must not be co-located or operating in conjunction with any other antenna or transmitter.

Canada-Industry Canada (IC)

Caution: Exposure to Radio Frequency Radiation

This equipment complies with IC radiation exposure limits set forth for an uncontrolled environment and
meets RSS-102 of the IC radio frequency (RF) Exposure rules. This equipment should be installed and
operated keeping the radiator at least 85 cm or more away from person's body.

Cet équipement est conforme aux limites d'exposition aux rayonnements énoncées pour un
environnement non contr éolé et respecte les régles d'exposition aux fréquences radioélectriques (RF)
CNR-102 de I'IC. Cet équipement doit etre installé et utilise en gardant une distance de 85 cm ou plus
entre le dispositif rayonnant et le corps.

To reduce potential radio interference to other users, the antenna type and its gain should be so chosen

that the equivalent isotropically radiated power (EIRP) is not more than that required for successful
communication.

AP-1



FURUNO DRS4DL+

1.1
1.2
1.3
1.4
1.5
1.6

21
22
23
24
25

2.6
27
2.8
2.9
2.10
2.11

5.1
5.2
5.3
5.4

SPECIFICATIONS OF RADAR SENSOR

DRS4DL+
RADIATOR
Antenna type Patch array antenna
Antenna length 19-inch

Horizontal beam width  5.2° typical (3 dB)

Vertical beam width 25° (3 dB)

Sidelobe attenuation -20 dB (within £20°), -25 dB (£20° or more)
Rotation 24 rpm

RADAR FUNCTION

Tx frequency 9410+30 MHz, PON
Output power 4 kW
Duplexer Ferrite circulator

Intermediate frequency 60 MHz
Range, Pulse length and Pulse repetition rate

Range (NM) | Pulse length (us) | PRR (Hz approx.)
0.0625 to 0.5 0.08 360
0.75t0 2 0.3 360
310 36 0.8 360
Minimum range 25m
Range resolution 25m
Range accuracy 1 % of range in use or 0.01 NM, which is the greater
Bearing resolution 5.2°
Bearing accuracy 1°
Warming up time 90 s
INTERFACE
LAN 1 port, Ethernet 100Base-T, RJ45
POWER SUPPLY

12-24 VDC (10.8-31.2 V): 2.1-1.0 A (stand-by: 0.8-0.4 A)

ENVIRONMENTAL CONDITIONS
Ambient temperature -25°C to +55°C (storage: +70°C or less)

Relative humidity 95% or less at +40°C
Degree of protection IP26

Vibration IEC 60945 Ed.4
UNIT COLOR

N9.5 (cover), 2.5PB3.5/10 (bottom)

SP -1 E3669S01D
211122



PACKING LIST

031B-X-9851 -2 1/1

DRS4DL+E-MIJ A-1
| NAME | OUTLINE | DESCRIPTION/CODE No. [ Q'TY ]
a=wvykhk UNIT
Zech iR R
RSB-127-120-E-MIJ 1
ANTENNA UNIT
000-035-105-00
FiRR SPARE PARTS
T i
<:::::;§§§§;> SP03-19301 1
SPARE PARTS
- 001-513-590-00
IEHMH INSTALLATION MATERIALS
TEHH
<:::::;§§§§;> CP03-35701 1
INSTALLATION MATERIALS
T 001-351-480-00
& DOCUMENT
B S AL
Q E32-01314+ ] 1
TEMPLATE 297
000-178-948-1x
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IM+—36690—% 1
INSTALLATION MANUAL 007
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1. LR=AZ VT FEIOENT

INSTALLATION FOR BOTTOM UNIT OF RADOME ANTENNA

o L K- AEE
RURIRE | RADONE BASE PLATE | T | |
EFFECTIVE 2| <« —
THREAD LENGTH : wis s /
/ PLATFIRN ‘

ML ORE N7
THICKNESS OF N
PLATFORN  + ?%ﬁ

FRES HEFUR MO ERELR VD245 Neom

SV, HEX BOLT ~ RECOMMENDED TORQUE: 245 N+n

T#oRub (MIOX2S) THRATELRERS~I0TT, ZhSMORERIDESX VRS
(A=t+15) ORIV 2 B FERENET,

THE THICKNESS OF PLATFORM IS FROM S 70 10 WITH PROVIDED BOLTS (MLOX29).
PREPARE THE BOLTS AT LOCALLY, FOR OTHER THICKNESSCt) OF PLATFORM. (A=t+13)

2. RV T EBDBEA 3, BEROOER
WATERPROOFING FOR BOLT HEAD KEEPING VENTIRATION
' J g
N / BOV
2Ny /O\
T 17 :
S VA (%) %27 /
APPLY ADHESIVECK) d
X2 -MRYRTBO21L (##) BEOEAIPBRNT E
THREE BOND TB5211 (RECOMMENDED) g NOT COVER AfR VENT \
7T TEY
. ANTENNA BASE
BAL ¢ mm
UNIT: mm
W ot TYAMASA | L ME RADAR RADOME ANTENNA
R ST I_____ B9 UR=ATVTFF (@R ILD)
APPRIVED 4 3/560/2021 H.MAKI l B
we s ™ TORQUE FOR FASTENING (RADOME ANTENNA)
Mok c3o00-yop- 4 e INSTALLATION PROCEDURE

FURUNO ELLECTRIC CO,LTD.
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Declaration of Conformity

Bulgarian
(BG)

Spanish
(ES)

Czech
(CS)

Danish
(DA)

German
(DE)

Estonian
(ET)

Greek
(EL)

English
(EN)

French
(FR)

Croatian
(HR)

[talian
(IT)

Latvian
(LV)

[DRS4DL+]

C nacTtosiwoTto Furuno Electric Co., Ltd. neknapupa, 4e ropecnoMmeHar T1n

pagMocbopbXxeHue € B cboTBeTcTBUE ¢ Oupektuea 2014/53/EC, S12017/1206.
LanoctHuaT TekcT Ha EC/UK pgeknapaumsaTa 3a CbOTBETCTBME MOXE A Ce Hamepu

Ha cnegHuna MHTepHeT aapec:

Por la presente, Furuno Electric Co., Ltd. declara que el tipo de equipo radioeléctrico
arriba mencionado es conforme con la Directiva 2014/53/UE, SI 2017/1206.

El texto completo de la declaracion de conformidad de la EU/UK esta disponible en
la siguiente direccion Internet:

Timto Furuno Electric Co., Ltd. prohlasuje, ze vySe zminéné typ radiového
zarizeni je v souladu se smérnici 2014/53/EU, S1 2017/1206.
Uplné zné&ni EU/SK prohlaseni o shodé je k dispozici na této internetové adrese:

Hermed erkleerer Furuno Electric Co., Ltd., at ovennaevnte radioudstyr er i
overensstemmelse med direktiv 2014/53/EU, S| 2017/1206.
EU/UK-overensstemmelseserklaeringens fulde tekst kan findes pé felgende
internetadresse:

Hiermit erklart die Furuno Electric Co., Ltd., dass der oben genannte
Funkanlagentyp der Richtlinie 2014/53/EU, SI 2017/1206 entspricht.

Der vollstandige Text der EU/UK-Konformitatserklarung ist unter der folgenden
Internetadresse verfligbar:

Kéesolevaga deklareerib Furuno Electric Co., Ltd., et tilalmainitud raadioseadme
tulp vastab direktiivi 2014/53/EL, SI 2017/1206 nduetele.

EL/GB vastavusdeklaratsiooni taielik tekst on kattesaadav jargmisel
internetiaadressil:

Me Tnv TTapouca n Furuno Electric Co., Ltd., dnAwvel 611 0 TpoavapepbivTag
padIoecoTTAIoNOG TTANPoi TNV odnyia 2014/53/EE, SI 2017/1206.

To TANPEG Keipevo TNG dNAwaong cuppopewong EE/UK diatiBetal otnv akdAoubn
1IoTo0€Ai®a oT1o S1adikTUO:

Hereby, Furuno Electric Co., Ltd. declares that the above-mentioned radio
equipment type is in compliance with Directive 2014/53/EU, SI 2017/1206.
The full text of the EU/UK declaration of conformity is available at the following
internet address:

Le soussigné, Furuno Electric Co., Ltd., déclare que I'équipement radioélectrique
du type mentionné ci-dessus est conforme a la directive 2014/53/UE, SI 2017/1206.
Le texte complet de la déclaration UE/RU de conformité est disponible a I'adresse
internet suivante:

Furuno Electric Co., Ltd. ovime izjavljuje da je gore reCeno radijska oprema tipa
u skladu s Direktivom 2014/53/EU, S1 2017/1206.

Cjeloviti tekst EU/UK izjave o sukladnosti dostupan je na sliedecoj internetskoj
adresi:

Il fabbricante, Furuno Electric Co., Ltd., dichiara che il tipo di apparecchiatura

radio menzionato sopra & conforme alla direttiva 2014/53/UE, S| 2017/1206.
Il testo completo della dichiarazione di conformita UE/RU & disponibile al seguente
indirizzo Internet:

Ar 80 Furuno Electric Co., Ltd. deklaré, ka augstak minéts radioiekarta atbilst
Direktivai 2014/53/ES, SI 2017/1206.
Pilns ES/AK atbilstibas deklaracijas teksts ir pieejams $ada interneta vietné:



Lithuanian
(LT)

Hungarian
(HU)

Maltese
(MT)

Dutch
(NL)

Polish
(PL)

Portuguese
(PT)

Romanian
(RO)

Slovak
(SK)

Slovenian
(SL)

Finnish
(FI)

Swedish
(SV)

AS, Furuno Electric Co., Ltd., patvirtinu, kad pirmiau minéta radijo jrenginiy tipas
atitinka Direktyva 2014/53/ES, S| 2017/1206.
Visas ES/JK atitikties deklaracijos tekstas prieinamas Siuo interneto adresu:

Furuno Electric Co., Ltd. igazolja, hogy fent emlitett tipusu radidberendezés
megfelel a 2014/53/EU, SI 2017/1206 iranyelvnek.

Az EU/EK-megdfelel8ségi nyilatkozat teljes szévege elérhetd a kdvetkez6 internetes
cimen:

B'dan, Furuno Electric Co., Ltd., niddikjara li msemmija hawn fug-tip ta' taghmir
tar-radju huwa konformi mad-Direttiva 2014/53/UE, SI1 2017/1206.

It-test kollu tad-dikjarazzjoni ta' konformita tal-UE/RU huwa disponibbli

f'dan I-indirizz tal-Internet li gej:

Hierbij verklaar ik, Furuno Electric Co., Ltd., dat het hierboven genoemde type

radioapparatuur conform is met Richtlijn 2014/53/EU, S1 2017/1206.
De volledige tekst van de EU/VK-conformiteitsverklaring kan worden geraadpleegd
op het volgende internetadres:

Furuno Electric Co., Ltd. niniejszym oswiadcza, ze wyzej wymieniony typ
urzadzenia radiowego jest zgodny z dyrektywa 2014/53/UE, S1 2017/1206.

Petny tekst deklaracji zgodnosci UE/UK jest dostepny pod nastepujgcym adresem
internetowym:

O(a) abaixo assinado(a) Furuno Electric Co., Ltd. declara que o mencionado
acima tipo de equipamento de radio esta em conformidade com a Diretiva
2014/53/UE, S12017/1206.

O texto integral da declaragao de conformidade da EU/UK esta disponivel no
seguinte endereco de Internet:

Prin prezenta, Furuno Electric Co., Ltd. declara ca echipamentul radio mentionat
mai sus este Tn conformitate cu Directiva 2014/53/UE, S| 2017/1206.

Textul integral al declaratiei de conformitate UE/RU este disponibil la urmatoarea
adresa internet:

Furuno Electric Co., Ltd. tymto vyhlasuje, Ze vy3Sie spominané radiove
zariadenie typu je v sulade so smernicou 2014/53/EU, S| 2017/1206.
Uplné EU/SK vyhlasenie o zhode je k dispozicii na tejto internetovej adrese:

Furuno Electric Co., Ltd. potrjuje, da je zgoraj omenjeno tip radijske opreme

skladen z Direktivo 2014/53/EU, SI1 2017/1206.
Celotno besedilo izjave EU/ZK o skladnosti je na voljo na naslednjem spletnem
naslovu:

Furuno Electric Co., Ltd. vakuuttaa, etta ylla mainittu radiolaitetyyppi on
direktiivin 2014/53/EU, S1 2017/1206 mukainen.
EU/UK-vaatimustenmukaisuusvakuutuksen taysimittainen teksti on saatavilla
seuraavassa internetosoitteessa:

Harmed forsakrar Furuno Electric Co., Ltd. att ovan namnda typ av

radioutrustning éverensstammer med direktiv 2014/53/EU, S1 2017/1206.

Den fullstandiga texten till EU/Storbritannien-férsédkran om éverensstdmmelse finns
pa féljande webbadress:

Online Resource

http://www.furuno.com/en/support/red_doc

Notice for radiated immunity

The test for the radiated immunity is performed up to 2.7 GHz only without the special condition
of spot frequency being applied. There is a chance that this equipment may interfere with
allocated services in the frequency range of 2.7 GHz to 6 GHz, particularly in harbors, rivers,
lake banks, etc.



FFURUNO f) FuruNO ELECTRIC CO., LTD.

9-52 Ashihara-cho, Nishinomiya, 662-8580, Japan
Tel: +81(0)798 65-2111 Fax: +81(0)798 63-1020

\ www.furuno.com

Publication No. SOCQAQ077

PSTI Statement of Compliance

We FURUNO ELECTRIC CO., LTD.

(Name of manufacturer of the product)

9-52 Ashihara-Cho, Nishinomiya City, 662-8580, Hyogo, Japan

(Address of manufacturer of the product)

declare under our sole responsibility that the product

RADAR SENSOR,
DRS4DL+

(Product type, batch)

December /31 /2028
(Support period for the product)

https://www.furuno.co.jp/en/csr/sociality/customer/product_security. html

(Weblink for latest information and contact to report to the manufacturer security issues)

to which this declaration relates conforms to the following standard(s) or other normative document(s)

Product Security and Telecommunications Infrastructure Act 2022
Product Security and Telecommunications Infrastructure (Security Requirements for
Relevant Connectable Products) Regulations 2023 Schedule 1

On behalf of Furuno Electric Co., Ltd.

Akihiko Kanechika Vd
Nishinomiya City, Japan Department General Manager
10 July 2025 Quality Assurance Department s -’V

(Place and date of issue) (Signature, name and function of the signatory)
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