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Manual
handling
The radar system is effective 1o locate other ships, land, and other navigation obstacles when the visibility is bad because of the fog or duiing
night. However, the stormy weather can cause the high-intensity display of rain, snow and waves. The target images may be lost due to such
noise, and radar targeting may be difficult due to arge shaking of your ship. Since this unit is a fishing and navigational aid, use the regufar sea

charts and other position measuring devices {or instruments} together with this unit to check the position, depth, presence of other ships,
abstructions and other conditions to ensure safe navigation.
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Keep this manual in a safe place where you can access quickly. This manual must be
passed to a new owner of the MARINE RADAR when it is transferred.

Pictorials

This manual uses the following pictorials for easy understanding of safety instructions. Always follow these instruc-
tions carefu[ly

WARNING

Always follow this instruction to prevent personal injury or death.

>

CAUTION

Follow this safety instruction to avoid personal injury or dam‘age to your property.

>

Symbol “/\"is a CAUTION or WARNING label indicating a safety mstructton {This sym-
bo! is an Electrical Shock warning label.)

Symbol “®@" is an instruction that you must not violate. (This symbol instructs NOT to
disassemble the system components.)

Symbol “@ is an operation instruction that you must follow.
(This symbol shows the main power OFF instruction.}

A>

=

ARNING <For System Operators>

Always follow this instruction to prevent personal injury or death.

Keep away from the ro- | Before activating the antenna, evacuate personnel in the area near to
tating antenna. the antenna to prevent accidents. The radome antenna, however, is
an exception to the above wamning.

A

Keep away from the op-
erating antenna.

Your radar antenna is radiating the high-frequency and high-power
microwaves harmful to your eyes. Never approach the antenna
within 3 meters.

Proximity alarm is not

The proximity alarm sounds when you are close to an obstacle.

a >

100% reliable. However, the alarm system may not detect driftwood or a small
obstacle. Keep waich yourself to ensure safe navigation.

Turn power OFF during | If smoke or a smell of burning occurs, a fire or an electrical short

abnormality. circuit may result. Turn the power switch OFF and shut down the

power supply immediately. Never try o repair the system yourself.
Call for service. ;

>

Do not open the cabi-
net.

High voltage exists in the instrument. Contact with it may cause
personal injury or death.




O

Avoid excessive shocks
to the display unit.

Breaking of the display (cathod ray tube) can cause personal
injuries due to scattering glasses or implosion. Therefore, strong
shocks must not be applied to surface of the display.

O

Do not use in poor ven-
tilation.

If you cover it or use in an enclosed place, it may malfunction or
become damaged due to an overheating. Use only where there
is enough ventilation.

A

Installation Cautions <For Service Personnel>

Follow the installation instructions to avoid personal injury and system malfunction.

Installation in rigid po-
sition

Mount your system on a rigid frame or ceiling. Otherwise, your mounting 'may loosen.

Use correct installation
materials.

Use the instaliation materials in the standard accessory pack only. If the bolt and screw
strength is insufficient, your system may become loose and become damaged.

Keep away from direct
sunlight.

Keep your system away from direct sunlight as it may become damaged or burnt due to
overheating.

Keep away from water.

-| receive an electrical shock.

Take care not to get water on your system as it may become damaged or you may

Keep away from heat
source.

Keep your system away from a heat source or it may malfunction, become damaged, or
burn. :

Use correct power
source.

Operate your system with the specified power voltage. An incorrect power supply may
cause a malfunction, fire or personal injury.

Maintenance Cautions <For Maintenance Personnel>
Use the following safety precautions during internal inspection.

Discharge capacitors.

A high voltage may remain in the capacitors of the high-tension circuit several minutes
after you have tuned the power switch off. Wait at least five minutes or discharge them
to the ground before starting your inspection.

Check that power is
OFF.

To prevent an electrical injury due to erroneous power switching, make sure that the
main power supply and the system power switch are both off. Also attach a safety label
showing that service is in progress.

Avoid EMI Take care not to damage the ESDs {Efectrostatic Sensitive Devices) due to static elec-
tricity from carpet and cloths.
Avoid dust. Wear a safety mask so as not to breath in dust during inspection or cleaning inside your

system instruments.

Operation Notes

<For Operators>

Observe the following operation notes, otherwise the system failure or deterioration can result. And periodical inspection and maintenance are
required for keeping the system in an optimum condttion.

Backup important data.

Save of log important data in a backup memory o log sheets. The initial setup data and
your storage data may be lost when the internal battery expires or when you service the
electrical circuits.

Preheat the magnetron.

Preheat the magnetron in STANDBY mode more than 30 minutes if you turn on its power |
supply for first time, if you have not used it more than two months, or if you have replaced
the magnetron. ¢

Keep away magnetic
substances.

Keep away magnetic substances such as magnets or magnetized tools from the display
unit, otherwise dislocation of displayed image can result.
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System Configuration

Antenna unil

-

W MRT-152
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\

Antenna unit

\
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T

Antenna cable Antenna cable
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v
£
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. compass
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o oo :'- =| GPS navigator
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R ‘ .
B85 Display unit v Loran C navigator|
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S 2 |:_)o_rl§ ....... ...¢:. « 4Decca navigator
™ .
L EEAEGEEwEEeEw -‘ :
' Electronic compass
N / o Gyroflog | - = or Gyre compass
r 's.] intedface | . Speedlog
DC power cable ' GRA20A L .. {0810416VDC
CW-04 '
"
n
__________ : Chant
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: MDA-50
' ey * T .
Powerl e A modification kit is required.
PS-006
:
1
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]
(]
1
1
]
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200/230 VAC
Type Antenna unit | Display unit
System model and configuration | MD-3420Mk2 | MRT-152 MRD-91
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Display Unit

\

ot

. Note: MD-3420 does nol :
Front view shown the tune meter. Rear view
CRT
- W (] ™
13 {3 4 /
&S Name plate 1 o {‘ ] @
=J=an AT o 1 FERL 1L
QO M ilas
erell B
L e 1 F S i
Q9 TP ) 3 I
58 WA { |
T ’ ‘ @ -,
> Ly
AX W,
MAIN ANTENNA
. 0C power cable connactor Antenna cable connector
Mounting {3-pin} (24-pin}
K bracket DATA1 GND
fob fa?ps-m?r Loran & conneclor Ground (GND) lerminal
DATA2
GPS or Loran C connector
(6-pin)
Note: Refer o “Interconnecting diagram® on pages 26 and 27,
=S STC control
/ \ Reduces the sea clutter reflection.
GAIN control
© StC GAlN Adjusts the radar sensitivity.
O Power (PWR) key
W . Tums the power on or off. Hold down several seconds to turn it off,
) Transmit/Standby (TX) key

Switches between radar transmit and standby modes. Use transmit (TX) in operating
mode and standby to conserve power.
~———— LED lamp (for save mode indication)

During radar gransmil ...
During alarm Off
During Alarm Transmit O
During Alarm Transmit On

. RANGE keys

rri

... OfF

....Orange LED lights (if WAIT) or green LED lights {(if STANDBY)
Green LED lights but not transmil. (Save mode)

- Red LED lights and intermitient transmil slarts. {Save mode}

FE
el

17

77T

a4

Selects range scale.
~r—— FTC key
Reduces rain and snow images.
. Heading {HM) key
Temporarily removes the heading marker when pressed.
N Function (FUNC) 1/2 key
Assigns two different functions.
~—__EBL/VRM key
Turns the bearing and distance markers on or off.
N Brilliance (BRILL) key
' Adjusts the screen brilliance. Hold down the key to change the brilliance.
N\ —SET key
Enters various menu sctup and second distance marker selection.
N MENU key

\Z

Calls the Menu.

"\~ Painling device {PD)
Maoves a cross-hair cursor, bearing and dislance markers, and alarm range, and selects
various oplions

i
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Press the key center

or arrow! Press with your finger.

Do not usé a screwdriver or sharp
object, or the key top can be damaged.

Operating Instructions

Orange LED ,
liahts Press the PWR key lo tum the power on, and the orange LED wilf come on.
PWR T gnis. . : :
/ + The power tums on and “WAIT™ appears on the display.
C) O o) « The 120-second magnetron preheating timer starts,
Default menu
Power .
: Keep pressing down the PWR key to tum the power off.
When “STANDBY” appears, press the TX key. This
TX key sefects the TX and STBY modes alternately
o O when pressed.
Transmission/ Transmission
- Standby v standing-by
Default menuy —1—
READY status
BRILL . . . L
O Adjust the image brilliance in eight levels.
Brilliance
Increase the gain until noise just appears on the screen.
GAIN Rotale the control CW to increase the gain (and more target noise appears).
Flotate it CCW o decrease the gain (and targel noise level drops).
GAIN F:AUTION I Too low sensitivity eliminates small targets from screerﬂ

¥ RANGE & Select the working range you desire. Range
Press A arrow to increase the scale range, T3 f4pn T
and press ¥ arrow to decrease it éVv—- e 2
Select a range from 15 levels (see the “Selecting range”) .

FTC  When rain or snow affects displayed targets, press the
FTC to reduce the reflections. The FTC switches five

When sea clutter reflections are too iarge to locate the
target, adjust the STC control.

Sea clutter reflections increase when waves are high and
close to you, These images often appear to windward. The
STC can efiminate most of these retums.

CAUTION:; Excessive STC eliminates small target

images.

When STC is ON

NER

When STC is OFF

When FTC is OFF

filtering levels when pressed.

They are; Level 1 (Lowest filtering), Level 2, Level 3,

Level 4 (Highest filtering}, and CFF.

{Lowest fitering) {Highest filtering)

Rain, snow, fog and cloud can adversely affect on the

displayed targets. Use the FTC key to reduce the affection.

Also, try to rotate the GAIN control CCW.

CAUTION: Excessive FTC eliminate small targets.
Tum FTC OFF to show a small target.

Close-up

When FTC is ON

L] MMLAAIVAAA HARA RRAHT.A TR ARMQRGE NDER ATION MAAKIIAL . A7




Save (Standby) Full Stop
TX TX/STBY switches the TX and STBY modes when PWR
pressed. O
You can skip the 120-second prehealing lime if
I already transmitted. _ 1T
Press to display “STANDBY™. ) (—Cunlmue to press until the screen clcarj

Use the EBL (bearing marker) to determine the accurate bearing from your boat's
position to the target.

EBLVAM

G

=

Press untid the letters Press right or leltend of
“EBL" and “VRM" appcar key to locate EBL (dotted

Target bearing

at bottom of screen. lines) on the targel.

[EBUV"" Press again to clear EBL and VRM markersj \

Q and values from screen.

Align EBL with the
center of target.
| X degree
EBL
w Shift EBL X degrees toward
target. This angle is equalto a
I~ Target half of horizontal beam width of
antenna.

You can measure the distance 1o the target using the variable range marker (VRM).
The range is in nm (nautical miles) or *km’ {kilometers). Recall Menu 2 (MARK),
and select “nm" or “km" from “3 VRM UNIT" option tc switch the unit.

\

Distance of range markar

EBLAVRM / '
O %’ ' EBUVAM | Press again to clear EBL and VRM
) O markers and values from screen.
Press until letters “EBL™ and ress top or boitom end of key to locate
“VAM" appear at bottom of screen. || VRM (dotted lines) on the target.

Range | You can estimate the distance from your position to the target using the
rings |Range rings. See “Displaying the range rings” in Menu 2 for details.

Distance and unit from your position to target

~Actual target size

Antenna Antenna

q Strong reflection
——
B a—

Steep ciff orbunch or trses  Displayed echo Sandbar target
; When the target reflection is weak, the Displayed echo
When strong targets reflect the radar signal, [ . . h ’ J . o
the trailing edge of echo image expands. displayed echo image is reduced. Displayed target size is
. smaller than the actual size




You can seiect the 2nd EBL/VRM, Parallet cursor, or Fioating EBL/VAM from "2. MARK" option of Main menu or from "2, FUNCTION

KEYS* option of Default menu. Also, switch the pointing device (PD} accordingly.

EBLAVEM . LeMers "EBL" and "VRM" appear on the firs! lina.
. Numbar “1* is reversed on the second line.

Using the %
EBL/VRM

Press (o display “EBL™ and

“VRM™ on screen. Press

agatin 1o clear them,

SET

Using cross-hair : %
cursor

Press to display sccond line
symbols in normal mode.

Selecled function appaear on the frs! line.
Symbois of the sacond fine arg reversed.

Using the function  SET

selected from "2 2nd % *
MARK" option of

MENU 2 (MARK).

Second line symbols

[Prcss to recall the funclionJ 3 EBL2VAM2

assigned to Main menu.

J: Parallel cursar
I3 Floating EBLVAM
. FUNC() The function assignea 551gned function appaars on the firstine.
Using O 1o FUNG 1 key S0 symbols are reversed on the second line.
Function 1 % \
selected from
Default menu Press Lo recall Tunction 1. e
Press again to clear it.. 0.80%nm
Using Function 2 FUNC@ hssignad function appears on the first fine. Thae function assigned
Q Symbols are reversed on the second fine. o FUNC 2 key
selected from
Default menu

[Prcss to recall function 2. ]

Press again to clear it

You can also measure the aclual bearing and distance Irom your position to target by using the cross-hair cursor. The position indicated
by the cursor is in nm (nautical miles), km (kitometers), or L/L (latitude and longilude). Recall MENU 2 (MARK) and select “4 +CURSOR
UNIT" option to switch the display data.

Enable the cross-hair cursor. Hdem Jdm
{See the above section for details.) @

v
Press Lhe pointing device (PD) to move
the cross-hair cursor center of the screen.

[Locale the cross-hair cursor onto targel using]

the PD (pointing device). The position data
wili appear at the bottom center of screen.

T !
. AN — Crass-hair
Position data examples of cross-hair cursor Cross-hair cursorwhen the  Posilion data of cross-hair cursar — cursor
PD is being pressed
‘-.._‘-_-_-/ I
~—— . — LY ol S
S I, " | s 334-“(%:.1:,{530?:.E

+§ rsor +Lurgor a - .
0.384nam o?; S§ K 7 .

. S
. e . Lalitude (N) and longilude'(E) at cross-hair
Distance {kn) and bearing (degrees) cursor position

from your position Latitude and longitude are Indicated if reference
L datais already entered in nevigalor system.

Distance {nrn) and bearing (degrees)
from your position




Usually use the First EBL and VRM for measurement. To measure two targets simultaneousty, use the 2nd EBL and VRM. If you have

T —T

set two paits of EBL and VRM and you sail 50 that two largets close to the VRMs, you can
sail to the same position. You can select the 2nd EBL/VRM from Main menu or Default menu.

« From Main menu, select “2. MARK" option and select "EBL/VRM” from *2. 2nd
MARK". The marks always appear on screen.

« From Default menu, select 2, FUNCTION KEYS"

Enable the EBLZ/VAM2.

Function 1 or Function 2.
{See the above section for % % :
details.} - T
Press right or left end of key to || Press top or bottom end of key
jocate EBL (dotted lines) on the || to locate VRM {dotied lines) on
target. the target.

"SHM
13

option and assign EBLZVRM2 to

Baaring to target 2 Distance to target 2

You can also measure the actual bearing and distance from your position to target using parallel ¢
cursors are already selected from Main menu or Default menu.

+ From Main menu, select “2. MARK" option and select “P. INDEX" from “2. 2nd MARK". Paraliel cursors always appear On Screen.
+ From Default menu, select “2. FUNCTION KEYS™ option and assign PARA INDEX LINE (Parallel cursors) to FUNC 1 or FUNC 2.

arsors. You can use them if parallel

Enable parallel cursors.
(See the above section for details.)

ﬁss right or left end of key lo

Press top or boitom cnd of key to adjust
adjust the angle of parallel cursors.

the space between parallel cursors.

X ——]

.314nm
i

* §' LI
a.800n0m

Angle of parallel cursors .

. Another boal ;
Approaching Leaving .
3dnm 1 Idnm T ——— Aldem T m—_——— Second line of
W ! o IFE) 7 (act ‘ paraliel
lgu 2 \ Cursors
AR
- 1IN (T e
examples of wp; rs
1 / } f Target 2
paralie P B
cursars /|
—T” /] / | Target 1
[ (-] L)
& 1) 2 = & # _
SpEiT T dene o T R Rt L T 5

You can measure distance between

You can measure the bearing of
another boat.

Align cursors with the heading, and you
can determine if another boat is saifing
toward you or away from you.

You can sail in a fixed distance from
a straight coast.

Align cursors with the coast, and you can
measure the distance to the coast and
sail in a lixed distance from it.

two paints.

Align the first line of parallel cursors with
tazget 1 and align the second line with
targel 2. You can now measure the
distance between them.
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You can measure the bearing and distance between any two points on the screen using Floating EBL/VRM. You can use them if Floating

EBL/VRM is already selected from Main menu or Default menu.
+ From Main menu, select “2. MARK" aption and select “FLT EBL/VRM” from “2. 2nd MARK”. Floating EBL/VRM always appear

GN screen.

« From Default menu, select “2. FUNCTION KEYS” option and assign Floating EBL/VRM to Function 1 or Function 2.

Enable cross-hair cursor. %

Enable Floating EBL/VRM.
(See the above section for §§

{See the above section for

details.} ) details.}

Locate the eross-hair cursor onlo origin of Floating Press right or left end of key Lo align \
Floating EBL (dotted lines) with larget.

PO

EBL/VRM using the PD (pointing device). The
sition data appears at bottom center of screen. (Frcss top or boltom cnd of key 1o align Floating VRM (dotted lines) with target.

Target Cross-hai cursor

{Origin of Floating EBL) Floating VRAM

i

Distance from origir: o larget

Cross-hair cursor position {Origin of Floating Bearing from origin 1o targel
EBUVRAM) o ¢ e

You can check for the large! as HM line is
off when you are prassing the key.

When the header marker (HM) overlaps the target, you can
remove HM line temporarily.

HM

o)

HM ling is off the
screen when the key
is being pressed.

CAUTION: The target can be covered by the header
marker (HM). Press the HM key frequently to

check for the target.

The simulaticn image allows you to leam how lo cperate cross-hair cursor, EBLVRM, EBL2/VAMZ,
parafiel cursors, and floating EBLVRM. Connecting the external simulator allows you to practice opera-
tions such as off-centering, zooming and alarm. You can start simulation by simply connecling the
power cable. No anlenna connection is required. To exit the simulation, turn the power key off first,

then turn it on again.

¥ RANGE & PWR

e H A G EDIEDE A =
= FS ;) p O

PWR

When using the
external simulator.

% Press Lo call the simulator|[Press to display they |
image without waiting for i simulator image.
N .

120-sec prehecating time.

Hold down two keys and
press the PWR key




Press the key center,  Press with your finger.
ar arrow! \C’// Do not use a screwdriver or sharp
~ object, or the key tep can be damaged.

The Marine Radar has 3 menus: Default menu, Main menu, and Maintenance menu.
nenu | ™

Press the Q key to enter the standby mode.

Note: The Deﬂaélh ﬂenu always appears during radar STANDBY or ready (WAIT).

Press the o key to call the menu.
Func(d) PWR

Hold down O key and press the O key.

1 Note: I already power ON, turn it OFF first, then turn it ON again.

Press either top or bottom section of pointing
device (PD) to the selecled submenu contents.

Fess eilher top or bottom section
of

Press either top or bottom section
pointing device (PD) Lo reverse of pointing device (PD) to the

the selected option, selected submenu,

Selected submenu-_Selected submenu contents

MENU
Press the C) key untit the menu modes are released.

Important! If you have replaced a battery, always select
“5, RESET" from the Default menu.

Default menu functions can: o ,
1, Select a customized range scale. ' DEFAULT MENU
2. Assign functions 1o “Function 1" and "Function 2" keys. ' 2. FUNCTION KEYS
3. Tum navigation display on or off. c i k ) & RHAR
i Ursor {inkin i
45' :zf:lt :;?:2?5:: ge used on the display. ° Select the item and press SET
Selecti

Select the distance unit for range and fixed range marker, and choose the item number.

Repeat to select é
muluple scales.

SET z 2

4 4

O :

7 7

. g 8

Call the “1. RANGE F’rcss o selec!ﬁ Return to 0 8

SELECT” menu. range you desire. Default meny ) ]

- RAR -Sclect a range number Select “4. EXIT” option 3 2

LECT" option by press-Iby pressing the PD top by pressing the PD top 15
ing the PD top or bol-jor boltom section. or botlom scction. MD-3420Mk2 MD-3441

tom section.

Customized operating ranges.

MD-3420MKk2/344T7 OPEHATION MANGUAL - 00 E]




Assigning “FUNC 1

FUNC 2” keys

Initial setup: FUNC 1: OFF CENTER

FUNC 2: ZOOM
o Tor & & _ The function assigned  The function assigned
———(Repeat these steps for "FUNC 2 kcy% to “FUNG 1~ key o “FUNC 2- key
: . SET Cursor (blinking)
OOt (@) O — \rers
.FUNC1 £
2 . FUNG2 ‘
ﬂ [T 3IEXIT
Press (0 cafl “2. FUNCH ({Prcss to display the cu Press to assign the VECHO - ey
TION KEY™ menu. | || sor For funclion sclcum Function | or 2 key. Exe
Sclecel “2. FUNCTION) (Sclect *1.FUNC 17 or“2. }{Locate the cursor onto de- ZMARK oS
KEY" by pressing the PD | | FUNC 27 by pressing the sired function by pressing the EBL2IVAMZ M
top or bollom section. PD (op or bottom scc- PD top or boitom seclion. 3 mope ARA INDEX LINE
lion. P I CTURE_MODE
QFF CENTER
SET OWN_ TRACK
MEMO L/L
@ Q 4 ALARM
ALARM
5.SET-
PANEL BRILLIANCE
6.DISPLAY
. SENEEN SizE
Select 3. EXIT” menu by pressing} [ Press to recail the WPT MA
the PD top or bottom section. Default menu

Initial setup: OFF { war 1205EC)

NAV DATA
SET PP

Press to catl “3.) [Sclect “1. NAV DATA™ by Press Lo turn Navi- Press to recall the ——
NAV DATA”{ |pressing the PD top or galion Data Display Default menu. L = )
meny, botiom section. ON or OFF. Navigation Data

the PO top or botiom section. pressing the PD right or lell STANDBY

seetion.
section NAY DATA
PP

the PD top or bollom scction,

Sclect 3. NAV DATA” by prcssinﬂ [Turn (he display ON or OFF hﬂ[sc;ccl “2, EXIT" by pressing ] screen during WAIT
Y

e
HONX X

Cursor (blinking) -

XoLx

When ON is selected for NAV DATA, pressing the TX key Press to clear the Navigation ~

. . . oa \ J
displays the radar image and navigation image alternately. Data screen. Navigation Data screen
during STANDBY

e

RBORLEHRALET.

Cursor (blinking) Cursor (blinking}

Sclect “A.LANGUAGE SELECT” by pressing Japanese dis Blay English display
the PD top or bottom section. during STANDBY  during STANDBY

LIGDRE.

F‘css to recall the

Press to select
resct mode,

the sct valucs. Delault menu,

Scleet “5. RESET” by pressing Select “2, EXIT” by pressing the ’
the PD top or boltom scclion. PD top or boltom section,

Press 10 resel]
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Select Main Menu 1 (1. Echa) to:
1. Reduce interference,

2. Expand target.

3. Display target boat's trail.

4, Switch transmil pulse width.

5. Select Auto or Manual lune.

6. Start Manual tune.

o

You can eliminate interference caused by radar signals from
another boat.

3 /4nm T ——

Interference
When filter is set 1o OFF When filter is set to 3.
[OFF 1 2 3 4 ] ~ LREJ 3is shown,
No Weak Strong

= =3
Select an appropriate trail plotting interval to help determine the
speed of target boat and help prevent a collision with it

3 I‘ﬂﬂ T TRAL
e T\Traﬂ plotting in-

terval is shown.

Trails plotted

Present position
of another boat

the scale range.
Trail plotting interval:
OFF, CONT, 15 sec., 30 sec., 1 min., 3 min., 6 min.

Initial setup: Auto tune

Select the Aulo fune for automatic tuning. (Select the Manual
made for manual fine-tuning.)

CAUTION: The MD-3420Mk2 supports auto tune mode
only.

oA Initial setup: OFF

MEN 1. ECHO
F 1 34
2EXP o
3TRAIL QONT 155 30s im  dm  6m
4PULSE LP

STUNE
6M . TUNE ——Tm#j
yandini ' Initial setup: OFF

Use this mode to expand small and distant targets.
Expanded target image

s"‘_ T

W

2

v hide. b,
When EXP is turned OFF  When EXP is tumed ON
- - Expansion
No target is expanded in 2-nm mode is shown.
range or less.
ﬁ' nail Initial setup: SP

Select an appropriate transmit pulse width to display clear target.
Short pulse width is shown. Long pulse width is shown.

'3 linn T '3 [4nm 72

i “’“'\9‘

)

bt § 54 o filan
When short pulse width When long pulse width is
is selected selected

The distance resolution is improved  The long-distance detection power
and the sharp target is shown. is improved and the clear target is
shown,
The range in which transmit pulse width ¢an be swilched.
MD-3420: 3/4 to 2 nm
MD-3441: 3/4 to 4 nm

Tune meter

Manual tune to display radar
images as much as possibie| .
by pressing the PD right or left
section. The tune meter adjusts
accordingly.

8 318 1M 1M &M
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Select Main Menu 2 (2. MARK] to:
1, Display the range fings.

2. Select a marker (EBL2Z/VRM2, Floaling EBUVAM, or Parallel Cursors).
3. Change the measusing unit of VAM (Variable Range Marker).

4. Change the measuwring unit of cross-hair cursor.
5
6

. Change the marker value.
. Tum target display on or off. S . Yovtat e y ; e
; Fitar Range [, Fing nlerva fum)_No, of markers Range ning - .
: ] 1116 2 Tliea  mec— i0lEOVAl 3. ..I-'."|=t|,aI setup: ON
14 178 2 s g
172 174 2
. ) 4 1/4 3
Use to estimate the distance to the targel. [ 1 144 4
S [s 12 3 pRange
2 172 3 fing
3 i 3
{): MD-3441 only used. - ! 2
8 2 4
12 3 4 - —
Range, fing interval, and ;i = ; 2 - -dii
number of matkers 52 @) @ When RINGS are turned OFF When RINGS are turned ON
T e e o —
e ; FlarVitc; HY ebabv il ﬂ@ tnitial setup: EBL/VRM

" You can select a desired marker (EBL2/VRM2, floating EBLVRM or parallel cursors).
See "Swilching EBL/VRM, cross-hair cursor, second EBUVRM, parallel cursor, and floating EBL/VRM, display" on page 6.

Initial setup: nm

You can select the measuring unit of VRM (Variable
Range Maker), floating VRM, and paralief cursor in either
"nm* (nautical miles) or "km" (kilometers).

VRM marker

Letters "nm* Letters *km®
appear.

o
iy JCRIL

* 52 When VRM s setto 'nm*  When VRM is set to "km"
R it ata s Initial setup: nm The po:csition data {LatfLong) at cross‘-r}air
; . - . cursor is shown, You must be receiving
Distance from your boat to cross-hair Distance from your boat to cross-hair LaLong data lrom GPS or Loran C navi-
cursor and lelters "nm” appear. cursor and lelter “km” appear. i
Bearing from your boat to crass-hair cursor gator.
P e R T VS W W bt gL
+§gr8?r + ursgr +°6ursor,
0.406nm ' 5°75%km . 11843 .8% ¢

When cursor is set to "nm" When cursor is set to "km® When cursor is setfo L/L

Initial setup: SMALL

You can display the large bearing and distance data of EBL/VRM,
cross-hair cursor, EBL2/VRM2 and floating EBL/VRM, the large bearing
and space data of and parallel cursors.

+EUI’80I’
0.0°
0.000nm

When size is set lo Large

Initial setup: OFF

You can display up to 4 waypoints {including the next waypoint) if you receive your
position, waypoint position, course data from GPS or Loran C navigator. When you
passed a waypoint, the nexi waypoint is added.

Targets

an tm i b 44 e e e AT a0




Select Main Menu 3 (3. MCDE) 10 :
1. Select the radar display mode.
2. Display off-center presentation.
3. Display zoom presentation.

4. Display your boat's trail.

5. Select Power Save mode.

To change the radar display mode, you must be interfaced with a gyro log or GPS or Loran C navigator unit, and complete the format
setup, You can select HU (Head Up), NU {North Up), CU {Course Up) or TM (True Motion) display.

CAUTIONS

Your navigator takes a much fonger time to update bearing data as compared with a gyro log interface. The position of fixed targets
on the display such as land or boat will fluctuate because bearing data from the navigator cannot follow the steering of boat. This is

especially evident at slow speeds, use HU in slow speed applications.

. ﬁ!"" T, _tres + Bow direction ’
HU (Head Up)
mode Your hoat's heading is always to the top of screen. You can see the relative bearing of
Letters H { and and other targets.
appear.
Boat

mode : '
You must be interfaced with a gyro compass or GPS navigator. The radar picture will

Letters NU appear. {7 correspond to the navigation chart, and the target bearing is equal to true north bearing.

e e Course to waypoinl

CU (Course UP) 41 ) ] :
mode / Your must be interfaced with a gyro compass or GPS navigator. The course to waypoint is
Letters CU appear.

to the top of screen. You follow the shortest course 1o the waypoint by steering to the top
of screen.

You must be interfaced with a gyro compass or GPS navigater. The chart including your
mode boat position is shown as if it is shown from the sky. Fixed targets including land are
always shown at the fixed positions. Your boat and other boats are shown in frus speeds
and bearings. It is helpful to avoid a collision. Fixed targets may move as you drift due to
current.

Land

Bearing of Resetting of your boat's position

your boat
Your boal's

position after
updaling

Radar image g~
change

FuncD FunNC®
OLE

It
F’ress 10 reset your boat's position}

75% positior: of
selected range when own ship’s position is within

4 175% of the range scale in use.

You need to set up the FUNC 1 or FUNC 2 key to reset key. Refer to "Assigning FUNC 1 and FUNC 2 keys” on page 10.

RMAMLAAINMAA T ATRENAE ADFRATION MARITAY .02




The OFF CTR shilts your boat's position (to the cross-hair cursor position) so that you read a leng distance without changing the range scale.

image and ofl-center marking
from cross-hair cursor posilion.

Fet cursor to ON by pressing the PD righl]
or left section.

Press (o call

Press to display an ofl-center!
the Main Menu.

pressing the PD top | |by pressing the PD top
or boltom section. | (or botlom scction.

Select "3: MODE" by] [Sclcc! "2: OFF CENTER"

dna

data appears al screen boliom center.

Locale cross-hair cursor at the zoom image
center position using (the PD. The position .
P SIRE po ¥ m—— Cross-hair curser 3inn ]

Pross to display a cross-hair cursor. Sce "Switching
EBL/VRM, cross-hair cursor, second EBL/VRM, parallel
cursor, and floating EBL/VRM display” on pages 6.

if the off-center or zoom marking already appears,
clear it first, then display the off-center image.

The off-center function is not available
when the Max. Range is selected.

Sejected range RIFH
Y = R
If the cross-hair cursor ¥
is within the selected
range by 80%, it is dis-
played as your boat's
position on the off-
center image.

Off-center
marking

L3

If the cross-hair cursor is out-
side of selected range by
B80%, an intersection be-
twesn the line from cross-
hair cursor to your boat and
the selected range is shown
as your boal's pesilion on
the off-cenler image.

Notes during off-center ¢
image display

Selected range
by 80%

Press 1o display a zoom image
from cross-hair cursor position.

Select "3: MODE" by
pressing the PD top
or botlom section.

Press Lo call
the Main Menu.

pressing the PD top
or bottom section. (S

et cursor to ON by pressing
the PD right or lelt section.

position using the PD. The posilion data appears al
sereen boltom cenler.

[Localc cross-hair cursor al the zoom image ccnlcj ' !

_EBL/VRM, cross-hair cursor, second EBL/VRM, parallel
cursor, and floating EBL/VAM display” on pages 6.

If the off-center or zoom marking already appears,

clear it first, then display the zoom image.
Zoom is not available when the minimum
range is selected.

Press 1o display a cross-hair cursor. Sce "Swilching]

Selected range T ' Rif

b =

dom i —]

If the cross-hair cursor is

ir If the cross-hair
cursor is B0% outside the 80 % of selected
within the range, no Zoom image is
selected range, a showr.

Notes during zoom

image display zoom image from

cross-hair cursor
is displayed.

Center of off-center image.

B80% of selected range Qutside of seleted range.




isplaying y| Initial setup: OFF

You can display your boat's in any of NU, GU, and TM modes by setup of trail platling interval.
You must be receiving bearing and Lat/Long data, or bearing and boat's speed data tfrom GPS or
Loran C navigator. See "NMEAO0183 Input Data Formats Ver. 1.5/2.0" for data detalls,

Trail plotting intervak: Your boat's trail
OFF, CNT, 15 sec., 30 sec., 1 min., 3 min., 6 min.

i

électing Power Save Mo ‘ Initial setup: OFF
Select the Power Save mode to tum CRT display power OFF during standby.

OFF .oirverrranenns Suppresses the Power Save mode.
Transmit OFF...... Selects Power Save mode. When you press the TX key lo clear radar image, the green transmil LED illuminates.
Transmit ON ....... Selecls Power Save mode. When you set an alarm and press TX key to clear radar image, the red LED illuminates.

Signals are transmitted when antenna rotates 10 times. When a target enters or exit the alarm range, the CRT display
power tums ON automatically. The buzzer sounds and . T
the LED goes out. :

TX
D ¢ —Transmit OFF ... Green LED light.
Transmit ON..... Red LED light.

. Transmit hold time
Indicaled when you sel an alarm and select the Transmit ON,

MOoD

Select Main Menu 4 (4. Alarm) to:
1. Tuin alanm off, or select guard zone.
2. Set a guard zone.

—— ALA N

\RES 2 / letiers
N7 appears

Pt |
ALA IN (Intrusion) .... This alarm is activated when a target enters into the preset guard zone and RES 2 LALAOUT
stays there until the antenna completes its three consecutive rotations. D\d_ﬂ letters

ALA OUT (Retreat) ... This alarm is aclivated when every target has lefi the preset guard zone. appears
e :2 T
SET SET SET
H(Op A@R. - - G
B i D

cursor position as the
alarm range end position.

Press to sel the cross-
hair cursor position as

ress to set the cross-hair
the alarm origin,

the Main Menu. pressing the PD top or bottom section.

Select "4, ALARM" by pressing Locale cursor at tne alarm origin] (Locate cursor at the alarm range
the PD top or bottom section. by pressing the PD. end point by pressing the PD.

Press to call F[ect "2, SETTING ALARM AREA" byJ

SET

19
I

CAUTION:
A weak signal from target cannot trigger the alarm. @

To temporarily turn off the alarm.

Normal display ...

Continuous on and off of normal display ... Turned on as long as the alamm continues.

HM Select "1. ALARMMODE"}( Select an alarm mode)( Press to start
. L by pressing the PD topor || by pressing the PD{| the alarm.
Press the HM key while the alarm is activated. bottom section, right or left section.

Turned on when the alarm is detected, or during the

LREJ 2 '
guard zcne setup.
iN Alternate display of reversed and normal screen ... Turned on when the guard zone is moved out of the |
~_ - screen by the range switching, zooming or off-center-
ing operation.
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Select Main Menu 5 (5. SET) to:

1. Select Format 1 of signals at DATA1 connector.
2. Select Format 2 of signals at DATA2 connector.
3. Adjust control panel brilfiance.

4. Change cross-hair cursor shift speed.

This unit has two signal inpul connectors: DATA1 and DATAZ on the rear panel.
DATA1 connector ........... Select Format 1.

DATAZ connector ........... Select Formal 2.
Do not connect GPS or Loran C navigator to both the DATA1 and DATA2 connectors.

Use one of the following data formats to receive data from GPS or Loran C navigator:

NMEAQ183 .....cooovevvrneee Meets the NMEA 0183 Version 2.0.

NMEAD1B2 ... Meets the NMEA 0182 format {usually used for aulo pilet
systems).

CIF i CIF format

JRC o reserraens JRC *

For the data {sentences) read in NMEA 0183 format, see "NMEA 0183 Input Data
Formal.” ' :

If data has no sentence or if no data can be received, *xxx.x" appears in data display
field. :

if no navigator unit is connected, no navigation dala is shown even when you select a
format.

v~ R S

o {0

-

2R
i'\
— 1

= —

T
(R—

E
'}

N

.

DATA1 conneclor  DATAZ connector

Initial setup: MAX

You can adjust the control panel brilliance. [

|

—
Cs

e

o Control panel

1
1

CL0I0s0;
C:Oj0i0k

=

a : 3 EZ’P%” .-.»'. j\a 2 “ :: ;
You can change the cross-hair cursor shift speed on the screen.

Initial setup: FAST
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Main Menu 6 (6. DISPLAY) |

Select Main Menu 6 (6. DISPLAY) to:

1. Select navigation display data.

2. Change image size.

3. Tum function key symbal display on or off,
4, Tum Main Menu function display on or off,

MR

Initial setup:OFF

Whensetto ~~ “dEyTes
OFF 0.000nm
Whensetto LT TE
UL as¢ 35798R™ 139542, 09E
When set to b RO
LOP Lor  200712:%°%89%7 5
When set to ey IeT
BRG/SPD g.gﬁonm
BRG/SPEED 359, 8775, Okt
Whensetto o styrger g
STG/DIST g1gsost % %% "Monm o097.9°
Whensetto . rCyrEer
WPT ypr as° 38 9380 139v43. 280k

If your boat has a GPS ar Loran C navigator unit, complete the setup on Main Menu 5 and you can display your position {Lat/Lang or
Loran C LOP), coursefspeed and distance/bearing to the waypoint (waypoint set on the navigator)

Your position (longitude and latitude) read from the navigator is
shown

Your position (Loran C LOP) read from the navigator is shown.

Your course and speed read from the navigator is shown,

Your distance and bearing to waypoint read from the navigator is
shown. They are:

Relative beating:..... HU

True bearing: .......... NU, CU, or TM

Your waypoint position read from the navigator is shown.

Initial setup:SMALL

T ———T

3 {4om

RS 2

i

T

3 Hom

whEL

When turned OFF

i
When turned ON

N P
R
When set to LARGE 1 When setto LARGE 2 |

When set to SMALL

Initial setup:ON

When turned ‘
OFF

When turmed
ON

Operation function display
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You can assign some Main menu options to Function keys D and (2. Assign the fre-
quentiy used funclions.

The DEFAULT menu has “2. FUNCTION KEY" option as shown. Go to Page 10 for func-
tion assignment.

You can change your selection from Main menu by using Function
key(Tor(2) Also, you can change these key assignments from the

Main menu.
Main menu

When you press Function key 1.or 2

I. REJ. | Switches the elimination levels between 1, 2, 3, 4 and OFF.

EXP Tums the image expansion on and off.

TRAIL Switches the trait plotting interval between OFF, CNT (Continuous}), 158 (15-sec in-
terval), 308, 1M (1-min interval), 3M and 6M.

RINGS Tums fixed marker display on and off.

EBL2/VRAM?2 Tums EBL2/VRM2 display on and off.

FLT EBLVRM Tums floating EBL/VRM display on and off.

PARA INDEX LINE Tums parallel cursor on and off.

PICTURE MODE Switches the image modes between HU (Head Up), NU (North Up), CU (Course Up)
and TM (True Motion).

OFF-CENTER Displays an off-center image from preset cross-hair cursor position.

ZOOM Displays a zoom-up image from preset cross-hair cursor position.

OWN TRACK Switches your boat's track between OFF, 155, 308, 1M, 3M and 6M.

MEMO L/L Saves your boat’s position when pressed, and shows bearing and position from your
positicn.

ALARM Switching between Alarm Range Setup, Alarm Setup and OFF modes.

PANEL BRILLIANCE Adjusts the control panel brilliance in eight levels.

NAV DATA Switches navigation display modes from OFF, Lat/Long, LOP, Bearing/Speed, WP/
Distance, to WP position sequentialiy.

SCREEN SIZE Switches radar image size between Large 1, Large 2, and Small.
Turns waypoint mark display on and off.

Once you have assigned the Position Memory function to Function 1 or 2 key, you can save the key press position by simply pressing the
key. The screen shows the bearing and distance from your boat's position to the keyed position. Symbol X" shows the keyed position.

T e———T

keyed position ea-“" T
0 ' ]
.23 N

The screen shows bearing and distance [rom your
position (o keyed position. Press this function key
again to clear the display and return to cross-hair
cursor display.

Bearing and distance from
your boat's position to the
keyed position

My AT

\ .
$20%am




Display Interpretation

The capability of a radar varies depending on where the radar is mounted, the radars performance, weather
condition, and the skill of the operator. The following paragraphs describe these conditions that affect the
capability of radar, the correct interpretation of the radar picture.

(Radar horizon |

The radio waves used for the radar are called microwaves, that travel straight
Iike Tight. Light is generally refracted toward the ground surface due to tem-

: ; . . C
perature, humidity, the atmospheric pressure change in the air and other fac-
tors, so that we can seta visual range more than the physical horizon. This is  H1 / D Nz
called optical horizon as compared to the physical horizon. Otherwise, micro- Earth

waves have a similar characteristic, and this is called radar horizon. Since oy
microwaves are longer than light in terms of wavelength, the radar horizon is D=223(H, +H,} NM

Radar antenna

further than the optical horizon by about 6% and the physical horizon by about H,: Radar antenna height (nm)
15%. A target further from the radar horizon is not detectable. The radar Hy: Tgrget height. {nm)
horizon changes according to the radar antenna height and target height.. D: Distance to the target

As temperature and humidity change in the air, the refractive index of radar radie waves change, consequently causing the detactable
range of the radar to vary somewhat.

When cold air flows over the warm surface, the radar radio waves are curved e Warm air
upward as shown in the figure. This phenomenonis called sub-refraction. As "

a result, the detectable range of the radar is reduced. This phenomenon is Radar%
iikely to occur in the polar regions, or in warm sea currents where cold air from Radar horizon is shortened.

the polar regions fiows into the sea.

curved downward. This phenomenon is called super-refraction. In this case, e
the detectable range of the radar increases. This phenomenon is apt to be Radar antenna
produced in the warm coastal regions, and it becomes noticeable as the tem- /@\
perature difference becomes larger, Radar horizon is lengthened.

If air layers having a ditferent temperature or a different atmospheric pres- o
sures are produced allernately with increasing allitudes, a distant target ex- warm air -+
ceeding the visible range of the radar is delectable. This phenomencn is  Cold air "
caused when air layers having a different temperature contact each other, Warm air
The radio waves are not refracted, but reflected on the boundary where the

two layers differ.
As a result, radio waves can be propagated farther than the curvature of the earth. The passage where the radic waves travel is called a Duct.

The abnormal propagation of radio waves through this duct is called ducting.

When the air being warmed up infand flows into the cold sea, radio wavesare T

The minimum distance the radar can detect a target is called *Minimum Detectable Range”. This minimum range varies depending on factors
such as transmission pulse width, RF leakage time and height of antenna. The following paragraphs describe these factors that affect the
Minimum Detectable R

Vertical beam of

Height of antenna affects the short range target detection. If the antenna is radar wave

mounted at a relatively high level from the sea surface, the radar wave may
skip closer targets causing the radar to fail in detection of these closer tar-
gets. Vertical beam width of the antenna pattern is also involved as shown in
Figure right. Wider beam results in better short range detection, shortening .
the detectable range D as shown in Figure right. ' = : S
Antenna height and vertical beam pattern !-
affecting detection of short range target.
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Transmission puise width |
In most radar systems, the radar lransmission pulse width is automatically selected to short or long depending on the range scale. In shont
range, a short pulse width is used to improve the close target detection as well as picture definition. In long range, long pulse width is used
to achieve good long range performance.

'Range resolution
The range resolution is defined as the minimum distance between two largets in the same bearing which are

discriminated as two images on the CRT screen. D
Pd l-———-‘
Radar antenna f—

When the distance between targets is longer than .ﬂ ;%> _M—
a haif of the transmitting putse length; (D > Pd/2)

TX pulse length

Two targets
are separated.

Pd
Radar antenna p— Two targets
When the distance between targets is shorter are merged.
than a half of the transmitting pulse length; (D 5 4 ’B m -
Pdf2) : TX pulse length

The bearing resolution is defined as the minimum bearing where the two largets of the same distance are displayed separately as two
independent images on the screen, and it is determined by the antenna horizontal beam width.

When the largets distance in azimuth is When the targets distance in azimuth is
larger than the beam width; shorter than the beam width;

Two targets are
merged.

'wo largets are
separated. @

Antenna rolating direction

Antenna rotating direction

Ho erpre
To interpret the radar picture, an operator should be tamiliar with the radar video presentation caused by the wanted and unwanted effects. For
instance, those echoes produced from bridges, sand beaches, waves and boat's wake may be shown in a different presentation from these
viewed by the operator. For comect interpretation of the radar picture, it is highly recommended that the operator practice using the radar in good

weather conditions,

Actual circumstance Picture on radar screen
Echo of smali boat
Echo of buoy 2

Echo by windbreak forest

7\ Smallboat Buoy2 *

Echo by sea return

Sand beach

/ Soft hill
T Large boat ‘

Figure above shows an example of typical radar pictures. As shown in this figure, the portions being radiated by radar waves are shown on
the radar screen. No.1 buoy blocked by the cape is not detected.

The echo of the targe boat is painted similar to its original profile because of short distance. On the other hand, the echo of the small boat is
shown as a spot, because its reflection area is small.

The hilt in the 90° to 130° direction on the starboard side has a deep forest zone, and its echoing area is large. It is represented as wide
spreading echoes on the screen. Since the sand beach located on the port side is deep, but is not topographic, strong echoes are nol

obtainable, thus, it is shown as a weak echo. .
The windbreak forest produces strong echoes, and it is shown on the screen as massive echoes with high contrast. The reflection intensity

of the signals differ according to their profiles. They are represented as a collective group of spot echoes in general. The boal's wake is
shown stronger than that viewed by human eyes. :
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Faise ecnoes |

False echoes may appear according to the surrounding circumstances. Examples of faise echoes and causes of these echoes are de-
scribed below.

False echoes caused by reflection”

Heading marker Real target

Direct reflection pass (yTarget
A close targe! may appear in two different direc-
tions. One is a real echo, while the other is a false Antenna
one produced by reflected waves from structures
near the radar antenna, such as a funnel, a mast,  Funnel or mast Secondary reflection pass
elc. If a large structure, like an iron bridge exists
nearby, a false echo may appear. o, Target Direct reflection pass False echo

Real target
_ Boal
Secondary reflaction pass
Virtual image False echo
ichog M| Teue,echo

When a boat passes near a large boat, radio waves are repeatedly .
reflected between own boat and a nearby boat, causing several
echoes at regular distances to appear in the same bearing. These P — m
false echoes produced by multiple reflection are called multiple D —— 4]
echoes. In this case, the real target is closest. Because multiple —
echoes soon disappear when your boat moves from the reflection
target or the boat direction has changed, even if these multiple Boat Target ,
echoes are produced, the true image is easily detected. Muttiole echoes

it the funnel, mast, post or other structures are located near an antenna or if a tall obstacle is present, a shadow is produced from the rear
of these structures to the target. No target will appear due to the shadow up to a good distance in an extreme case. This range is called
dead range, and the shadow can be preduced entirely or partially. Since the dead angle due to the funnel, mast, etc. is detectable during
the installation of the antenna, it can be eliminated by changing the mounting sites.

Picture of a close in
large target.

+ Shadow caused by a mast
and other near structures ¢

Picture portion disappearing due
to the dead angle.

The dead angle changes according to
the dimensions and distance of structures.

The radiation beams emitted from the anterina com- Othe targes

prise side lobes in addition to the main lobe. Since : Real echo of strong

the sidelobe energy is very low, it does not affect dis- {Main lobe reflection target (irue echo}
tant targets. A false echo due to the sidelobes is
produced from a close in target with strong reflec-
tion. A false echo caused by the side lobes appears
as an arc. It is eliminated by slightly reducing the
gain or by changing the FTC level.

Antenna ‘ False echoes of
caused by side lobe
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Maintenance

Never attempt to connect or disconnect the cable connections while the equipment is énergized.

Monthly check

1. Check the surface of radome for filth, paint, caked salt, or scratches.

2. Clean the surface with a clean soft cloth soaked with fresh water or neutral cleanser.

3. If the display screen is dirty, which results in reduced contrast, clean the screen with a cloth spaked with

antistatic agent.
Do not use dry cloth as it causes static charging which accumulates dusts.

Fuse holder is located on the rear panel of the display unit.
L Ifitis difficult to access the fuse holder caused by narrow space installation, loosen two trunnion knobs

and draw the display unit toward you.
2. Tum the fuse holder cap counterclockwise all the way and take out the blown fuse.

3. Insert a new one.
4. Fit the fuse holder cap by the reverse procedure of step 2 above.

5. Restore the display unit by reverse procedure of step 1 above.

/- 24/32VDC | 3A
Main fuse holder (MAIN) 12 VDC 5A
\(i / _ i "-\: Trunnion knobs
(> [ !

i

e ... . ©

o : <Y -
\ 7

Location of fuse holder




Troubleshooting Guide
Q:onsu!t our sales agency for any technical support. j

- Make sure that the antenna signal cable is connected to the display unit.
Rotate the STC control fully counterclockwise (CCW) but rotate the GAIN control fully clockwise (CW).

1. Check the GPS or Loran C navigator and GPS track display for an operation error. Also, check the
cable connection between the navigator and your radar system.

2. Make sure that the NMEAG183 format WPL, BWC, BOD or WDC sentences are output from the
GPS or Loran C navigator or GPS track display. For sentence output, see navigator or GPS track
display manuaj. .

3. Make sure that the format selected from *1, FORMAT 1” or “2, FORMAT 2" of Main Menu 5 (5. SET)
matches the format of navigator or GPS track display.

4. Make sure that the navigation display data has been set correctly.

5. Make sure that “1. NAV DATA” is not OFF on Main Menu 6 (6. DISPLAY).

If Ietters “ERROR” appear in preheat, standby or transmission mode, an entire radar function will be
interrupted. In such a case, turn off the radar then turn it on. If the “ERROR” display still persists on the
screen, please contact your local service agent for repair. In such a case, please make sure to inform of
the on-screen error message correctly.

During standby ~ During ready to transmit  During power-on CQV[MUNICATION ERROR

or transmit
STANDBY

, Azimuth Fajlure
: ->Check DISPLAY
HM Abnorma |
.. ==>Check DISPLAY
Communi¢ation wilh Antﬁnna abn?[mal
->Lheck connection
MOD HT Abngrmal
-=Check Antenna
Antenna Hotation

.. WAIT

onError

->Check DISPLAY

H HMAbnormafhe k Antenna

[ s - c enn
St e e Y7 T TriggerhAbﬂ%‘rmal

Communlcation errar Tune Me ,'e"FAgﬁo fntenna

message ->Check ﬁ{?nenna
Backup data Abnormal

-»Check Antenna

It errer message appears during power-on Set up data on maintenance

RAM ERROR A RAM (Random Access Memary) error oceurs. rﬁugrsuez,td ihsep fl i ing data aft

ROM ERROR _ |A ROM (Read-Only Memary) emor occurs. rt—'he un} t i sorepoc‘,'ue 2G5 & er

UNC-1 key kept pressed.

l.TransmissionTrigger Adjust
2 .Head?ng LineMar egr Adj ujst
S.Auéo Juning Preset Adjust
4.MBS Adjust
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Specifications

Major specification
Antenna unit Specifications subject to change wilhout notice.
Model MD-3441 MD-3420Mk2
Aerial 1.5 feet (radome} 0.9 feet {radome)
Peak power oulput 4 kW 2 kW
Transmitting frequency 9410 + 30 MHz 9445 £ 30 MHz
Beam width Horizontal 4.7 ° 7°
Vertical | 25°
Sidelobes Better than - 20 dB '
Rotation 24 pm 30 pm
Pulse length {psec)/ S | 0.1/2000 0.1/2200
PRF (Hz) M1 | 0.25 /2000 0.3/1100
M2 1 0.5/1000 0.8/550
L | 1.0/500 -
IF center frequency 60 MHz *
IF bandwidth S, M1 | 6 MHz
M2,L | 3MHz
Magnetron type MG5388C or MAF1421BN M1516
Noise figure 6 dB nominal 10 4B nominal
Operaling temperature -25°10 + 55°C (- 13 ° o 131 °F) -15°%0 + 55°C (5 ° t0 131 °F)
Operation in wind (relative) 100 knots
Water resistance 1PX5 (IEC 529)
Display unit
Display 7-inch mencchrome green high resolution CRT
Elfective diameter 100 mm
Resokution 480 x 640 pixels
Video level 4 levels
Presentation modes Head up, *north up, **course up, ™**irue motion
Range scales (nm) 18 1/4 172 3 1 15 2 3 4 6 8 12 16 24 (33
Rings inlerval {nm) R R S T~ R A R TR S T B T
(): MD-3441
Oif-cenler Sweep origin can be moved in any direction
Echo trall interval Continuous, 15, 30 sec., 1, 3, 6 min., OFF
Alam IN and OUT alams .
Minimum range Better than 20 m {66 feet) on 1/8 nm range
Range discrimination Better than 20 m (66 feet)
Range accuracy Better than 7 m (23 feet} or 0.8 % of the maximum rangé of the scale in use, whichever is the greater
Bearing accuracy Better than + 1 ©
Navigation data display Boat position (Latitudeongitude, Loran C +.OP) or bearing/speed
Other functions Gain, STC, FTC, heading marker off, interference rejection, target expansion, zoom, two VRMSs, two EBLs (0.1°
siep), floating EBL/VRM, cursor position {latitudedongitude), parallel cursor, stearing/distance of target (true/
relative}, distance unit (nmvkm}, signal processing, waypoint display, location memory, intermittent transemission
Input data format - NMEA-0183 (BOD, BWC, GGA, GLL, GTD, HCC, HDM, HOT, HSC, VHW, VTG, WDC, WPL), NMEA-0182,
CIF,JRC
Power supply 10.8t041.6VDC
" | Power consumption 50 W or less {at 24 VDC) | 35W or less (al 24 VDC)
Pre-heal time 120 sec
Operating temperature -18°10+55°C (5°10 131 °F)

* North up, **course up mode : Bearing data lrom electronic compass, gyro compass of a navigator is required.
***True motion : Speed data lorm speed log, and Bearing data from electronic compass, gyra compass or a navigator is required.

24
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Standard equipment |

Note: 15 m (49 3/16 f) and 20 m (86 f) cables are also available,

Arucles Type Remarks Weigh¥length Quantity
1 Antenna unit MRAT-148 | 1.8 feet, MD-3441 6.9 kg (15.5 Ih) 1
MRT-152 0.9 feet, MD-3420Mk2 4.0kg (8.9 Ib)
2 | Display unit MAD-91 With vinyl cover 4.5kg (10.01b) 1
3 Hood MRH-100 1
4 | Antenna cable CW.525 With 24-pin and 14-pin connectors, MD-3441 10 m (32 13/16 it) 1
Cw-528 With 24-pin and 9-pin conneclors, MD-3420Mk2 10m (32 1316 )
5 DC power cabie CW-04 With 3-pin connector and one end plain Im {81316 #) 1
6 | Spare part kits See Spare part kits 1 set
_ 7 | Instalfation materials [ See Instaliation materials list |1 et
8 Operation manual 1
Spare parts kits
No.| Aricles Type Remarks Quantity
1 Fuse 3 A F-7142 24/32 VDC 2
. |5A F-7142 12 vDC 2
Installation materials
No.! Articles Type Remarks Quantity
1 | Truss tapping screw TPTS x 20U For display unit mounting 4
2 | Hexagonal bait B10 x 25U For antenna unit (MRT-148) mounting 4
Plain washer 2W10U 4
Spring washer SW10U 4
3 Hexagonal bolt B8 x 25U For antenna unit (MRT-152) mounting 4
Piain washer 2WauU 4
Spring washer SWBU 4
R Type Remarks Weightlength
1 | Gyroflog interface GRA-20A With power cable and connecling cable 1.7kg (3.751b)
2 | EMlfilter MRF-110 0.52kg (1.151b)
3 | Magnitying lens MAL-110 0.43 kg {0.95 |b)
4 | Connecting cable CW-153A With 8-pin connectors Sm (16 ¥8 ft)
CW-154A With 6-pin connector and onae end plain Sm(16381)
CW-155 With BNC and 8-pin connectors Sm{163/8H)
CW-327/351 With B-pin connactors Sm{16 38 ft)
5 | Chartcontroilar MODA-50 With bracket and cables 2.5kg{5.61b)
6 | Powaer ractifier PS-006 With two 10A fuses 8kg(18.01b)
7 | AC power cable Vv-2D8 Both end plain 3m (813716 1)
Scale differs among drawings.
235 Maintenance space Mamlenance space
{1331 6) \\\\X\\\\\\\\\\ SN
e 265} \ 88 sa3 178 3580 Q‘\ g g
811.’15 111 23, Wk
(31 ) | [ } ( % EXR'ER S ] 6 13/16 11153 v8 § ghainlenance
00 J \ LSy [\ |2 space
==y \ r '1 \ m|&
- ag N ' NS
zEaz 92 N N
= 00 ‘Q : ¥ Y e
L JI O § bl[; Vi Dﬂ“?\dﬂs \ 2:
N s 3
\\ \ i H \ wn|
4-96.5 (1/4) ] N g i ! N1
(5 1315] (3 M} (2 3'14) Feonl L. .. _}—._..._..._
. 2 507 Weight: 4.5kg (10.0 b
Antenna unit {19 15/16} 9 9{10.01b)
5
£
Unit: mm
< (o
g Cable gland
5 !
Front —{ [ FHE -
£ %)
e
3 i > Weight: 4.0 kg (8.9 Ib)
148.2 Weight: 6.2 kg {15.5 Ib) 7
236.5 4.M8 [5/16} Efeciive dapth 12 mm (15432)

NG 3"3)
4-M10 (V8) Eitective depth 18 mm (11/16}
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Brown (DJANT-VP

Orange @D[TRIG
Yaliow @IAZI
.
Y
L J o
/1
o
o
° ]
p: o
" o
.
Juu
Antenna cable
CW-528

B
®_©
®% @0
INPUT ) S0
@ SHLD @ 516 4 208
ONC ©RM goy
@NC ®NC @%@
BB
)
ONO)
®®+ CW-153A Gyroflog interface
° Grounding wire GRA-204
@ b
\ ) OC poweré;& Supplied with MDA-50 [Chart controller
“MDA-50

* A medification kit is required.
= 10.8t041.6VOC

100115 VAC
200/230 VAC

Note: 1. Always connect the ground lead {a 3-mm dia conductive wire) between the display unit ard your boal's frame ground.

This can reduce noise interference 10 the system units.
2. Connection method o the power rectifier varies depending on the given voltage level {100 VAC, 115 VAC, 200 VAC, 230 VACG).

For the detail, refer to attach on the power rectifier, "Outline, dimensions & circuit of the rectifier”.
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while the display unitis turned on. A power cable must be
connected after the instaltation of the system is completed.

C Never attempt to connect or disconnect the gonnectors

Interconnecting diagram (MD-3441)

Green (DjHM

Orange @

Black ®

Coaxial lead (&)

Canial shield (5)

Brown (&

White or White/pink &
WHT/BLK1 or WHT/Blue &)
WHT/BLKZ or WHT/Brown ®
WHT/BLK3 or WHT/Black (0

Coaxial lead
Caxial shigld
Black
Brown
Green
Whit Whgt)rla r]g’?
n . ite or White/pin

ev\‘fg‘;;ab'e WHT/BLK1 or WHT/Blue
' WHT/BLK2 or WHT/Brown
WHT/BLK3 or WHT/Black

TRIG

SIR4

Gray (3{GND

—/
PSR T e e e e o e e O, SO, )
MmN F I dmm=
GZonONEI=TH
(A= o 8

)
245 /

e 3 / %0
(D SHLD @ SIG R g 999
@®NC ®RTN $ A %g% Translucent 80+100 V
QLML e =/ |20®
| 5 2g®
iy a-®
= RO -
( ‘ y
GPS navigal
O Q 'd' & | @ CHASISL P tamo o DD
)] > j < 1950
® — » Groundng wie GRA20A
2 mcﬁ ‘ gl  Supplied with MDA-50

Crgm controller
MDA-50

e 1081041 5VDC + A modification kit is required.

— 10015 VAC
2001230 VAC

Note: 1. Always connect the ground lead (a 3-mm dia conductive wire) between the display unit and your boat's frame ground.
This can reduce noise interference o the system units.
2. Connection method to the power rectifier varies depending on the given voltage level (100 VAC, 115 VAC, 200 VAC, 230 VAC).
For the detail, refer to attach on the power rectifier, *Outline, dimensions & circuit of the reclifier”.
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Install the antenna unit at a place where:
« No funnel or mast exists in the direction of the bow.
« No funnel or ventilator exists around the antenna unit.
s The installation place is close ta the center line of your boat.

Unit: mm (inch}

1. Drill through four boit holes using "Template for antenna unit mounting” supplied.
2. Carelully place the antenna unit on the mount base, and tighten the bolts from the bottom of mount base.

Antenna frame

/ ‘ Cable gland 12mm deepI Mount base
) (1532 inch)
- vy
= t
Plain washer
i Spring washer
Mount bolt
Table 1
Thickness of mount base {t) | Required length of bolis
b |
i mm fo 18 mm = 30
4-M8 (5/16) Effective depth 12 mm (15/32) o R L

3. Use botts having an appropriale length depending on the thickness of mount base (see Table 1).
The system has the standard M8x25U mount boits available for the typica! 9- to 13-mm thick mount base.

4. We recommend to use the 8- to 13-mm thick base for antenna mounting. As the screw depth is 12 mm maximum, the internat

parts of antenna unit may be damaged if the base thickness is insufficient or if the bolt is too long. Use the appropriate bolts

defined in Table 1.

ation

. Loosen the three selscrews and remove the radome

. cover.

2. Remove six setscrews, and remove the chassis in-
cluding antenna. .

3. Remove four setscrews, and separate the chassis
and the shield cover.

4. Insert and pass the antenna cable through the gland,
packing and cable holes (in this sequence).

5. Plug the cable end connector onto the socket J1 on
the PC board E36-1008

6. Tighten and fix the gland.
Caution: if it is loose, a problem may occur due to
water intrusion. Tighten it securely.

7. Mount the ground lerminal and the shield cover to the
chassis (that you have removed in Step 3) simulla-

Six setscrews
T—

Antenna

neously. Connector \ o

8. Mount the chassis to the antenna {that you have re- .
moved in Step 2} Ground terminal NI&

9. Mount the radome cover, and fix it by evenly tighten-

ing three selscrews. Four setscrews //

Three radome cover setscrews - .. . .o
28 MALAA2AMED2A A1 ADEQATION MARILIAL - A0




Installing antenna unit (MD-3441)|

: Cautlons Install the antenna unit at a place where:

: + No funnel or mast exists in the direction of the bow.

+ No funniel or ventilator exists around the antenna unit.

» The installation place is close te the center line of your boat.

!nstallatlon Unit: mm (inch)
1. Drill through four bolt holes using “Template for antenna unit mounting” suppiied.
2. Carefully place the antenna unit on the mount base, and tighten the bolts from the bottom of mount base.
Antenna irame
©) O —
Mount base

o . ) 15 mm deep
2 | R Cablegland 5o ‘ —| 1
e . . . — [ 1
x He iy & NNNE
= Il Plain washer
P .
. —H Spring washer
'-.) L 17 (;‘ Mauni bolt
- 148.5 Table 1
238.5 Thickness of mount base (1) Required length of bolis
7 @ SfB) smm to 10 mm M10 x 25U
4-M10 (3/8) Effective deplh 15 mm (5/8) 11mm_to 15 mm M10 > 30U
16mm to 20 mm M10 % 35U

3. Use bolts having an appropriate length depending on the thickness of mount base {see Table 1).
The system has the standard M10 x 25U mount bolts suitable for the typical 5 to 10 mm thick mount base.

4, We recommend to use the 5 to 10 mm thick base for antenna mounting. As the screw depth is 15 mm maximum, the internal paits
of antenna unit may be damaged if the base thickness is insufficient or if the bolt is too long. Use the appropriate bolts defined in
Table 1.

Remove four screws, and remove the cover.
insert and pass the antenna cable through the gland, packing and cable holes (in this sequence).

Plug the cable end connector onte the socket J103 on the PC board E27-10K K, and place the shield portion of the cable into the

U shape groove and fix the cabl band plate firmly by two setscrews,

Note: In order to sectre good grounding, do not cover shield portion with insufating object such as vinyi tape.
5. Tighten and fix the gland.

Caution: If it is loose, a problem may occur due to water intrusion. Tighten it securely.
6. Mount the cover (that you have remeved in Step 2).
7. Mount the radome cover, and fix it by evenly tightening four setscrews.

Caution: 1f it is loose, a problem may occur due to water intrusion. Tighten it securely.

1.
2.
3.
4,

Radome cover E27-10R B PC board
Two setscrews

. Cable band plate

Four screws

Connector

U shape rdove
Four radome cover Peg

Gland . " selscraws
Packing Cable inlet hole
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(Installation adjustment (MAINTENANCE MEN

Cautions
1.In case of MD-3420, always reset the unit in Maintenance menu if the unit has been serviced {including installation, movement and

battery replacement).
2. In case of MD-3441, always reset the unit in Maintenance menu if the unit has been serviced (including instaliation and movement).
3.1f the IO printed circuit board (E27-108 ) on the antenna fails, your setling will be lost, Thus, it is advised 10 record the settings

separately (for the MD-3441).
4. Take exireme care to avoid an electrical shock as a high voltage exists in the antenna and display units.
5. The display unit is always connected to the boat's power supply even when you have tumned off the unit.

6. Use a fuse having the specified ralings.
7. Preheat the magnetron at least 30 minutes in standby mode when you turn on the unit for the first lime or you have replaced the

magnetron. _
Keep the unit in Transmit mode approximately 30 minutes before adjustment.

- Callin nen
FUNC(D

PWR
Hold down O key and press the C) key.

Note: If already power ON, turn it OFF tirst, then tum it ON again.

Select the Maintenance menu lo adjust:
1. The transmit trigger.

2. The heading line marker.

3. The Auto Tune preset.

4. The MBS (MD-3441 only used).

Cursor {blink)

Depending on the length of antenna cable from

the antenna unit to the display, the radar image

of a straight object {such as breakwater and

riverfront) may be deformed as showndue lo a

short or excessive trigger delay. You can ad-

just it as follows.

Short delay Normal Excessive delay
{Deformation toward center point) {Deformation away from center point)
Setting:

Maintenance =3l Y RANGEL 9 M"f'l_: MAX
menu 1 * 9@@@ O* e ~

Press to end adjust-
ment and return to

Adjust the trigger delay HEAJNE NANCE

P
Press to display )(Select minimum)
Trigger delay ad- range.

justment screen.

Select "1.TRANSMISSION] |p I iaht
TRIGGER ADJ." by pressing| |Ljicoos P right o,
the PD top or boltom section.

Normal trigger delay adjustment _ )

rrnnaml-l&on lrng“; ad].

+ Straight targets such as a river bank or bridge should be correctly displayed.
« Atarget with known distance is presented at correct position. Use VRM for range measurement. | YT L0 s (en prhae SET.
Trigger delay adjustment

Setting: Lt:ﬂ R

oat, and select a stationary target you can visually check. (The target shouldbe 410 8 nautical

opyo

) e L
miles from your boat.) = e
2. Determine the larget bearing using the compass, and check for a bearing error. Adjust the HM if error is \N

greater than +1 degree.

. S ;
Maintenance : O O
menu 1 _ @ @ % $ -

wis
Press todisplay|{Display targets
HM adjustment|{ wilthin 4 to § miles and return to MAINTE-

creen. [rom boart. ANCE MENU 1,

Sclect "2.HEADING LINE MARKER ADJ.*) (Adjust HM to reduce the crror within £ 1
by pressing the PD top or bottom section. degree by pressing PD right or left section.

SET Targe!/

Ercss toend adjuslmcm}

sending |ine marks: md}
Use Ihe PO 1o 145 (ha
marhes,itan pigan SET

HM adjustment
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CAUTION

This adjustment must be carried out only when the magnetron, MIC, 110 PC board {MD-3441 only used) or IF Amplifier is replaced.

* An improper tuning preseliing may lead to a malfunction of the auto tuning.

* When the sefting parameters such as MIC 1, MIC 2 and TUNE PRESET are not properly set, no radar picture may be shown on the
screen,

* The aerial is kept stationary and no radar picture is displayed when 1he tune meter presetting { 3. TUNE PRESET" on the TUNE

SETTING menu) is in progress TUNE SETTI NG K oo
MGz — =
Select Auto Tune Presel menu for: 3 . NIE RBE 128
1. Rough tuning -~ ;gal el 2345
MD-3441 2. Fine tuning Cursor (blinking) - .
3. Tune meter adjustment ‘
4, Adjustment of tune meter sensitivity UNE SETTING
MD-3420 1. Tune adjustment YT _——— \ /
TS AT -
HE T ——) 3
:.Eglllglt RzZa345
. 5:‘5.: “-“.‘5}'.155. ?;dlu-l 132
. SET Y RANGEA ‘Auto Tune Preset screen
werieerce () + O 4O O ~
menu 1 : Setup value Sefting value
(T ' 1. MIC 1
2. MIC2

3. TUNE PRESET
4. METER LEVEL

Select "3.AUTO TUNNING) (Press to display)( Select 6-nm or
MAHKER ADJ by pressing the Auto Tune Preset [\ larger range.
Dt ttom section. creen.

Scicct 2. MIC 2 by
pressing PD top or
bottom section.

Sclcct 1. MIC 1 by) [Adjust to display targel in) |/
pressing PD top or | jthe largest size by pressing
bottom section. IPD right or left section. the largest size by pressing

PD right or lcft scction.

Adjust (o display target m]

SET

Press to enter ress to end adjustment and return
your setup. MAINTENANCE MENU 1.

Adjust to display the highest} |jSelect “5.EXIT” by pressing
tune meter level by pressing PD | | (PD top or boltom section.

right or left section. ' ’

Select *3. TUNE PRE-
SET” by pressing PD
top or bouom secuon

When the tuning meter
value is at maxlmum 255:

$C

Press to end adjustment
d return to MAINTE-
r\d_]ust o an appropnatg arANE‘EHEN{} 1

LEVEL" by pressing PD

sensitivity by pressin
top or bottormn section.

Select “4:METER
PD right or left section.

Press to end adjustment and retur:j

Press to enter
Select 1. TUNE) [Adjust to display [your setup.

to MAINTENANCE MENU 1.
by pressing PD |target in the Jargest [Selc:.t "2 EXIT by prc;ssng
top or boltom | |sizc by pressing PD PD top or botiom scction.
seclion. right or left scetion, :
Setup value Setting value
1. TUNE
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Adjusting MBS (Mali

MBS ADJUSTMENT

Bank buppressmn)
MD3441 only used: : \ /‘2‘: W1 PULSE
Repeat the following procedure for S pulses, M1 puises Cursor 3::’_‘2 :3{:22
M2 pulses, and L (blinking) 5. EXFT
Mainte- ¥ RANGE & STC GAIN
nance Q%
menu 1

Press to dlsp[.\y MBS||| &t
‘ y rolalc
ad;us!menl screen. counterclock-
Select "4.MBS ADJ." by pressmg wise (CCW).

the PD top or boltom section.

LlcCl arange for current pulse width.Select
range for current pulse width,

i

pulse width number
by pressing PD top
or boltom seclion.

LI RO i

1] ADJUI'IENT

I!IT
LLICLIRY
a | u lh-ul!l. d-rn-!!'

MEIS Adjustment screen

by pressing PD right or Icft section.

Pulse width| Setup range Setting valug SET :
S pulse 1/8 nm ' %O $ :
M1 puise |1.50m

M2pulse |3 nm Fjuql 1o display target near the center c!e-ﬂ

L pulse gom. wilh slight transmission leakage at the center

Select “5. EXIT” by| justment and re-
pressing PD top or
botiem scction,

SET

Press to end ad-

turn to MAINTE-
NANCEMENU1.

I

- Nmse evel has been aclory-sel however, make sure to readjust the noise level when you replace the MIC, IF unit, or magnetron with a

new one,
¥ RANGE Ao FTC MENU
Fciccl the mnxJ Press to erase letlers
mum range. FTC from screen. Press to call

MAIN MENU.} {PD lop or bottom section.

Fixed range rings barely
visible among noise

Select “OFF” by
pressing PD rlgh

or left section.

Sclect “2. EXP.” by](Select “OFF" by
pressing PD top or||pressing PD rightor
boltom scction. left section,

R4] on E19-7100 PC board to have fixed

Adjust noise level by the potentiometer
range rings barely visible among noise.

Press until|{Fully rotate}fFully rotat
Main Menuljcounterclock-{iclockwis
disappears. wisc (CCW).

selscrews

Adjusting the potentiometer R41 on E19-7100 PC board

1. Disconnect all cables from the display unit rear panel.

2. Remove two knabs.

3. Remove four cover setscrews, and remove the rear cover.

4. Temporarily connect cables you have disconnected in Step 1.

5. Adjust the noise level by rotating potentiometer R41 on the E19-7100
PC board mounied al the bottom of display unit.

6. Reassemble controls, rear cover, and cables in the reverse proce-
dure above.

o g e

E!S -T400

"'ﬁ]fﬁhﬂ s {r JR-En

o dilon

|r..""l:.--.

m_ I'T n‘iéguﬂ

E19—71 00 PC board

R
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