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Precautions

High voltage warning

Dangerous high voltages are present in the antenna unit and LCD display of this radar. Although the equipment has
been designedto avoid danger in ordinary operation, take extrema care when inside the intemnal units of the equipment.
Always tum OFF the ship's main switch before checking the circuits or replacing a component. Remember, some
capacitors may take several minutes to discharge even after switching off the radar. Before touching the magnetron
and/or LCD HV circuits, make sure 1o ground them with a clip lead.

Servicing close to the antenna unit

To prevent any additional accident as result of electrical shogk, set a secure base for servicing at high places. To
prevent an accidental rotalion of antenna, turn OFF the unit power switch and follow the appropriate safety practices.

Microwave hazard

The microwaves radiated by radar antenna are harmfulto a person {espacially to one's eyes). Never look direclly into
an open waveguide radiating the power. Radar and other RF (radio-fraquency) radiations can upset cardiag
pacemakers. I a user with a cardiac pacemaker suspacts a malfuriction, immedialely tum off the equipment power
and move the person away rom the antenna. Whenaver it is necessary to work on the antenna unit, tumn OFF the
equipment power switch,

Fuses

Before starting your radar system, check the ship's main voltage and mount the
S-ampere fuse (included in the DC power cable package) in its holder.

[ Use a 5-ampere power ius?l

Magnetron preheating.

When starting up your radar system forthe firsttime or when restarting it after the two-month or longer power-off period,
preheat the magnetron at least 30 minutes in the TX SAVE (Standby) mode.
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T-150 OPERATION MANUAL -0

" Welcome to Marine radar

The MARINE RADAR is a "state of the art” navigation aid consxstmg of a
transmitting and receiving antenna unit and 2 7-inch liquid crystal display
unit. Please read this manual thoroughly before installing and powering
up this unit.

(important - = — )

| This unit is only an aid to navigation. You must use accurate sea charts and
ofher posttioning devices to check the position, depth, other boats, obstruc-
UIOHS and others conditions to insure safe namgahen
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System Configuration

Antenna uni

’ \ MRT.145
[ i—

CW-515
Antenna cable

MRD-88

Display unit

CW-226

LT T R I A g
DC power cable-

111018 YDC

System mode{ and configuration

100 o1 115 VAC

Antenna unit

Display unit

MRT-145

MRD-88

u--'--..
]

ivmmwmn

GFS
navigator

LoranC
fiavigator

Decca
navigatar

GRA-20A |- .« Gyro signals
Gyroflog | » = Log signals
interface | == 11 10 40VDC
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Display unit

LCD screen

Namaplate Aundliary
nameplate

Knobs
Mounting

bracket

Ground (GND) DC power cable Antenna cable
terminal connector connector

Note: Refer io *Interconnecting Diagram® page 19,

Power On/Off key
Tutns the power ON o OFF.

TX/STBY (Transmit/Standby) key
Controls the transmit and standby function of the radar, Use transmit (TX) in operating
mode and standby (STBY) to conserve power,

- ontrast key
Adjusts display contrast sefting. Hold it to change confrast.

S — DISP/MODE (DisplayMode) key

/

HMW/ALARM {Heading marker/Alarm) key
Sets or cancels guard zone alarm. The heading marker is temporarily removed from the
dispiay when the HWALARM and HMMENU keys are pressed together,

F~———HM/MENU (Heading markerMenu) key
Displays the menu options. The heading marker 1 temporarily removed fram the display
when the HWALARM and HWMENU keys are pressed together.

Selects off-center and zoom modes.
N——MARK key
Selects EBL/VRM, the ¢ross hair cursor, GAIN/STC adjustments,

RANGE key
Selects range scale,

P ATrOw keys
Used to control EBL/VRM movement, the cross hair cursor, GAIN/STC adjustment, set-
ting of alarm zone range and menu option selection.

[~———ENTER key

Confirms selected menu aptions, activates EBLVRM and retums the cross hair cursor to
boat's position.
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Menus Pressthe keycenler  press by your finger.
. — o arrow: Do not use a scrawdriver or sharp object, or the
( Type of menu ] key 10p can be damaged.

The MARINE RADAR has 6 menus: Intial menu, Meny 1 (ECHD), Menu 2 (DISPLAY), Menu 3 (MARK), Menu 4 (MODE) and Meny 5
{INTFC; Interface}

To operale menus |

' Initial menu | Mok down the key arvl press the power key.

Cautions: 1. Tum power off before using iniial menu,
. Use care not to press DISP/MODE key and either HM keys simultaneousty.

[Hénus 1f0 5 . | Press key.

Note: Menus will not appear during 90 seconds tmeout.

How to use menus | =

lHenuﬂ tof 1

Salected submenu Selected meny

2D cakiar] IMane

Press eitheraor ¥
arrow (o select a
submenu option.

Press either -4 or
# arrow to select
menu.

Repeat option)
selection. 55
to enter 1o make
sclecuion.

Selected opticn

(.Hheopem&mdiﬁmhhmhialmm Saehdowj.

Returning to display mode. |

fnitial memjw)’

(Press either & or ¥ arrow

) 55 10 retum (o
[ to seiect 4TEXIT. ] |normal operating

ode.
iMenus 1105 ! Press key to retum to nomat operating mode.

[ Initial Menu |

Initial menu options must be reset anytime service has been dons on ths unit

Initial men functions. : .
With the initial reenu you can select the following . i ORAMNGE SEY
1. Creale your own customized range ssales. 2 MW ADJUST
2, Adjust the heading marker direction and trigger delay FX DELAY ADJUST
3. Check and adiust the radar funing. 3 FuME PRESET
4. Exit the Initial menu. s EXT
Create your own customized range scale| RANGE (W
Repeat 1o sefect mutiple z
scales, 1 3
—r— { o 4
% \f y i 1= 6
i Press 1o select the Reture 11
i t Se'“;gﬁﬁs i range you desire. bs_ugj_ﬁt_c_rlz_:_) 1 § 22
il
Press & or ¥ key 10 {Presseither gor ¥ arowio fﬁcss & or ¥ key 10) T4 ExiT
| seiect 1: RANGE SET; select a range number, isekect 14:EXIT, J You can select one of reversely
i{inta reverse display) | displayed rangas. |

4
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Adjusting the bearing and trigger delay
Tum the power supply On and wait for 90 seconds {for magnetron preheating), then start these adjustment,

Checking bearing of HM (Heading Market) |

1. When your boat is stationary, find some stationary visible targets in the 2 to 4 NM range.
2. Measure the target bearing on the compass and on the radar screen. Comect the radar bearing # it deviates mare than +-1°
from the actual bearing,

Adjusting trigger delay |
Defending on the langth of antenna cable connecting the antenna unit and display, the radar image of a straight object such as
breatwater and riverfront may be deformed as shown due 1o a short or excessive trigger delay. You can adjust it as foflows,

O

Short delay Normal Excessive delay )
{Deformation toward center point) (Deformation away from center point}
Adjustment procedure |

Baaring adjustment Trigger delay adjustment Bearing adjustment

="

- !‘ _‘.

X 4

d |
Selert “17/8" Press to return 10 I J
mile range. Imtial meny,

< cither & or ¥ arrow 10| [Press cither ~a of - arme [-P_r_css cither 4 or ¥ ammow to } . Triggér delay adjustment
ag g .

S

;

K

i select "2, HM ADJUST TX: 10 correct bearing error just target to the normal

Press to seturn to
Initial menu.

Press either g or ¥ arrow}

Display the 1 Select 8 range greater
l screen Lo adyust.| than 3 meles.

Press either 4 or ¥ arrow Press and adjust either -
or o arrow for a clear

to show the largest target

1o select 3:TUNE PRESET . image on screen. image on the screen. g
Makual rume ser [l wettes
PREES (LETRA} “1-/”-1-
' Tune vollage
1 RANGE S5ET indicator
2 KM APJUST Gain
TX DELAY

ADJUET indicator

3 TUNE PRESET option
blinks until finished.

DELAY ADJUST" iwithin +-1° of actual} | state {see below).
}\bcan‘ng
Normal trigger delay R vy e 1
k - Straight targets Such as a river bank or bridge is correctty displayed. remvad, PRET RO R IRET S [
i - Atarget with kriown distance is presented at comect position.
Use VRM for range measurement,
Checking and adjusting tune |
Tum the power supply On and wait 30 seconds {for magnetron preheating), then star this adjustment.
=]
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menu 1]

Select Meru 1 (1:Echo) ta:

1. Reduce rain or snow signal retums,

2. Reduce interference.

3. Expand the target.

4. Display target boat's trail,

5. Expand 2 smafl target located cinse to your boat.

2DI$PLI\'[ IManx
oN

ERFERENCE RE/ 1 2 3
DRSS ON
SLlld CHT 155 305 1M IM 6N
AL PROCESS FE oW

Reducing rain and snow images " |

Bain\or snow image

Hair, snow, log and cloud can adversary affect displayed
targets. Use the FTC mode lo reduce the effects of these

factors (it is stil efiective when the gain is fowered).

CAUTION =
Excessive FTC will eliminate small targets.
Tum FTC OFF 1o show a small target.

L The letter F appears.

3 \Ein W=t
2158 0 1507 WY
F100. Q- :0 083708 k)

When FTC is sel to OFF

When FTC is set to ON

s ¥
T BT IR ET T PO

i

Rejecting interference |

You can efiminate interference caused by radar signals irom
another boat.

imade;enue

MY

ket hY e Fn - A
s 480 vo. 1587 N ‘.r:s”.'o'_'.n.:su..""',"l
180 .0 c0 093 7un wumm 210G . 07 (0 0B37au lawd
When liter 15 set to OFF When fiteris set 1o 3
The letters IR appear.
OFF 1 g K]
No Weak  Middle Strong

Expanding target |
Use this mode to expand smalt and distant targets.
Expanded Iajrgei image

A rd

A

Yk e - i Y=t 3+
. FRne . FUR
11888 ra-ap00w NTH 4 0050 .u coeehs 4
When EXP s set to OFF When EXP is sel to ON
The letters EP appear.

Displaying other boat's trail |

Select an appropnate trail plotting inferval to hetp determine the
speed of larget boat and help prevent a collision with it.

N

L B 2 & b 2
.

LB Y
45,07 \1sgzan R
Al.0 ]

cQ $37xn  awmu—

S Trail plotting interval 15
shown

Trail plotted

Present position of
anather boat

[
1

The il s displayed in dark. Trail plotting starts when you
change the scale range.

Trail plotting interval:
GFF (Nu piotting}, CNT {Continuaus platting), 158 (15 second
intervall, 308, 1M (1-minvte interval), 3M, 6M

‘Expanding small targets close to your boat

Use this mode to help expand and display small targets located
close to your boat.
Caution: Noise may be increased,

Expanded target image
/

T

id 4 A i d -
LEL R B T T b >
e 45T o tmerae EAL [ a0, 15070 S0

180.9° (P R8T an ok 90,9 c0 BR70n oo

When SIGNAL PROCESS 15 OFF When SIGNAL PROCESS 1 ON
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[Menu 2 |

Select Menu 2 (Z:Display) to:
1. Adjust the backlighting of eperation panel keys. ; K
2. Adjust the intensity of LCD backlight. CANEL BAILL 34
3. Belact a display data opfion. e DATA LTLER{:I; :wér;l’ ¥e
4. Display the bearing scales. 4 SCALE OFF

- Adjusting brightness of operation panel| itiat setup: Leve! 2
Adjus! the brightness of operation panel to an appropnriate jeve! for evening and Wi ipss ¢,|
night time navigation. park [ Brght
Adjusting brightness of LCD Backlight | Inftiat setup: Level 4
Adust the brightness of LCD backlight to display clear images. [ [ DiN2HININ5 ‘] L‘]

Dark Bright

Displaying a navigation data using the navigator " |

K your boat has a GPS or Loran C navigater unit, compiete the setup on Menu 5 and you can display your position (longitude and
Iatitude or Loran C LOP), course/speed and distance/bearing to the waypoint (waypoint set on the navigator).

When set to
OFF
When set to
LL
178 WM HUu K , .
When setto TivE Lop [P gl Your postion {Loran C LOP) read from the navigatar is shown.
LOP EQ19.7° Y0 ¢EJ1NM 200T71.§ 1
1 I 8 ':?TI i 1'-
ﬁhﬂnssgo £01e 7 ve 0esanNmsenes oxe 'y X Yourcourse and speed read from the navigator is shown.
1/ 8 " Hu o ' ) )
When set {0 1Tite wp el Your distance and bearing to the waypoint (set on the
WP EQ1U.7'VO0. 083 INM 35 30 04N ¢ navigator) is shown,

For reference, bearing scales in units of 5 degrees are

T

A displayed.
g 9
T ™ T (A M ri St v
458 0 1587 N C AE.0 w0 1 Eute ]
140.0. c0. 092708 wmm Li8D 9 ;0.00 3 7un suem .l
When SCALE is set 1o OFF When SCALE 5 set io ON
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f;Menu 3]

Select Menu 3 {3:Mark) lo: TEcno | Diseiay

1, Display the range rings. v;sﬂ UFF

2. Change the measuring unil of VRM (Variable Range Marker). , CURSOR &m LAT/LONG
3. Change the measuring unit of cross hair cursor, ALARN vesy sn-”

4. Ghange the alarm angle (360, 180 or 30 degrees). (Thls 15 shown only when bearing signals are entered from gyro compass or GPS n;m‘gmm.]
Displaying range rings Use to estimate the distance to the target

¢ Range fing
/
/ Range ring intervat

i o g " )
£ 4580 0 1ERTm 3 _J
When RINGS are set to OFF
Range, ring interval, and No. of markers
Range 18| 14| 12| 314 1] 15 2 3 4 B: 8, 121 16
{Rngmevat | 1716 [1wie | we | wal 14l 12! 2 1 1] 18] 2] 2 4
No. ot marxers 2 4 41 3 4 3 4 3 4 4 4! a4 4
Changing VRM unit | The VM unitis NM (nautical miles) or "km” [kilometers).
XY T 7 T
VAM HOTE:
L~ marker ( Range and tange rngs units are in NM only)
 The letters t, The letters
f ] “NM” appear. m” appear.
_A—-f'/ LW
T M T H
TR nuh. '*-'l R Wil
LB 2. c0, 0RE T an 8 2. BRATan s

When VRM is set o NM Whan VRM 15 set to km

_Changing cross hair cursor position data |

A3 B r aear;n gwm N \ﬁ e * "r-i.gx\ E
S 4 yaur bg‘m o The position data {Lat/ g y
> cross  har | A I
A cutsor Long) al cross hair cursor 1
15 shown. You musl be \
receiving Lat/long data \ k
e trom GPS or Loras € F ) 1
Distance from " Ravigatar. ' /
1 your boat o ] Distance from your boa! to
I cross hag i Y ¢ross hair cursor and “km”
'] curser  am appear.
L N appear. [ b
UL L Nie, .
: 14,2 i ualn./{-_.:l : 78.2° rﬂ Dl"!n. _!--«I
When CURSOR is set to MM Wher CURSOR is set o km i
P J ) B H i
Changing alarm angle {360°, 180° or 90 °) |
iy > T 7T 7 T ML

¥
~ L ~ !
1-The lefter A | N
o BRRRES. hpd e
i T Y 1587 i} i
i T I 1 I 2. 2180 . 0" -0 9937 an I
When ALARM is set to 180° When ALARM is sel 1o 80°
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| Menu 4 |

Select Menu 4 (4:Mods) to;
1.5elect the radar display mode.

2. Display zoom or off-center presentation. 7 DISP MODE
OFFCTRI[Y

(Theyare shown only when bearing signals are entered from gyro compass of GPS navigaiar)

Selecting the radar display mode |

To change the radar display mode, you must be interfaced with a gyro log of GPS or Lotan C navigator unit, and complete the
setup in Menu 5. You can select HU (Head Up), NU (North Up} or CU {Course Up) mode.

CAUTIONS
Your navigator takes much longer time to update bearing data as compared with 4 gyro log interface. The position of fixed targets
on the display such as land of boat will fluciuate 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,

T 7 ] Bow
[HU {Head Up) mode ] _ \ Jdrection  Your boal's heading is always to the fop of screen. You can see the
\S- f relative bearing of land and other targets.
Boat heating ]
Land /-Ll
The letiers HU -] ]
appear . N
TR oy
r #5.0 40,1537 M7 I
£ 180 .0 oD DR 3 Von o o
NU {North Up) mode ] A
[ a True "0 vy must be interfaced with & gyro compass or GPS navigator.
1 f The radar picture will corresporid ta the navigation chart, and the
target bearing is equal to true north bearing
Boat heading
Land
The letlers |
NU appear. : ik
TR T U T
c188. .8 0 . DPTve o
U " 7 Course o
1
(Cowse UP) mode A waypont Yoy must be interfaced with 2 gyro compass or GPS navigator. The
] course to waypoint is fo the top of screen. You follow the shortest
course to the waypoini by steering to the fop of screen. Fixed
Boat heading targets may move as you grift due $o current.
Land —|
The letters __|
CU appear. e
R SR H -

Displaying zoom or ofi-center image |
You can preset ZOOM or OFF CTR (off-centering) displays with the DISP MODE key. ZOOM mode displays an image that
MODE

is expanded from its cross hair cursor position, and OFF CTR shifts your boat's posifion st thal you can view a long distance
without changing the range scale, You can shift the position to any point (¥), downward (D), upward (U}, right (R) of left (L),

_ A Cross haw cursor position 4 The display is zoomed up
Zoom Uip image trom cross hair cursor
200 position

Switched 1o the next f&
lower range and scale [

is chsplayed reversely. |~ The kefiers ZM" appear

T o Y
TR R
B2 .0 0 14800k oum

Normal screen Zoom up screen

MDL-7/7-150 OPERATION MANUAL-1 8
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Off-ventered image
OFF CENTER -

\;
p
]
N

2
ST o
L] L ) k“,‘
2185 .0 0 CFTSun s

U Shilts boat's posihon
gdownward by hal range.

|- The letlers “CFC™ appear.

selecling the format,

1. Display the present position by interfacing a navigator and

Cross cursar position Your boat's position
o S —
;‘ﬁ:} \ Y
The kefters 1 ® ;
“QFC™ appear. 9
Y ! 4 1 Trelet
|- The efers
OFC™ appear
AR T T P : 25 La iow o
MY TEURECIET LT i, ETTI E N 1 T2 -, T TN S TR Y 1.2 Sl
R. 5hifts your boal's positon to Normat screen (On-center L Shilts boat's postien fo the ieft
the right by half range display) by hatf cange
T Y v
’/ 9 '“E\ VN v <]
; 9 /% L/ /@ o \f
The letiers " y / ( i \ 3
*OFC" appear™ y ) 3 |
3 \‘d//, R : _) “l' R i
- A \ I’y /The lefters :
o o »\\\& A “OFC" appear [
LLR IR e = |
SI1SE. 0 10 08T60s i : : nor ‘
L) Shifts beat's posttion upward ¥, Shifis boat's posion ko the !
by hait range. point specified with the cross |
cursor, '
Menu 5 |
Select Menu 5 {S:intertace} to:

‘Reading data from navigator unit |

auto pHot format)

B OFF icrcrsnssmsrines

*$B3.... ... NMEA 0183, Version 2.0 formal
- 182... ... NMEA 0182 (standard

s TT .. ... Koden 717 format

»CiF ... ... CHF format

+JRC ... . JRC format

Salect one of the tollowing formats to match the data format transmitied by the attached GPS or Lotan C nawgator:
Use this option it no navigator unit s atlached.

ff no sentence is included in the data of i no data is received, the message “0x.x™is shown in the data display area.

For data {sentence), information that can be read in NMEA 0183 format, see the WEMA 0183 input data format” section

10
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Operating Instruction

Press the key center

or arow! Press by your finger.

Do not use a2 screwdriver or shar
object, or the key1op can be damaged.

Press the power ON key, and a tone will sound YELCOME :
momentarily, To
» The power key wili tum ON and “WAIT" will L
appear on the display. R s
Power | + The 90-second magnetron preheating timer will ]
slan. nou ko wELCOME
cndcRd I.. to
CHESR OR m
4 e Wb RADAR
When *STANDBY™ message appears, pressing this
kay will select the Transmission mode. This key  WAIT status now mo. e mpwmn
selects TX and STBY modes alternately when
Transmission/ | pressed. vramous
Standby hxostes e _hanat
STANDBY mode
. . Range
Use ! 1o set a 3-mile or longer range. ’ : ; J d
Range . 00.0:v0.0000m 3+
2165 . 0" c0 B3700n  camcc
Adjust the image contrast on screen within eight levels.
: : Contrast l *® g
Adjust the gain until 2 small amoun! of noise appears oh the
screen. ] ) ) The ietters “GAIN/STC™
Press » arow lo increase the gain (the targets and noise
increase}. N
Press 4 amow to decrease the gain {both the targets and | - i3
noise decrease). £ 00.0 v0. 0000w 1|
i the letters “GAIN'STC™ do not appear on the screen, press the z ‘
. G?in MARK key until they appear. Sensifvity
(Sensitivity) ( CAUTION [Low sensilviy elminates smalltargets, | indicator
Select the working range you desire.
Press A arrow to increase the scale range, Range .
and press W arrow to decrease it. F ‘(\‘ E : N
Range Select a range from 13 levels (see the “Create your own | Via .,;i
customized range scale” of Initial Menu section). Y EN R I HE
Reducing sea clutier
Sea clutter appears as small dots near the center of the screen when the sea is
rough. The clutter usually stretches to windward and can be reduced of eliminated
by adjusting STC conirol.
Press 4 arrow to increase the STC gain,
Press "W amow fo reduce the STC gain,
[CAUTION ! Excessive STC efiminates small target hagesj
sTC Sea clutter reflections are large when waves are high, and these images
often appear to windward. STC can eliminate most of these retums. ator
Rain, snow, fog and clouds are usually displayed a
s obscure images. FTC cari reduce them. Also, you can
L reduce them by slightly lowering the gain.
\ For FTIC operations, see “Reducing rain and snow
images” of Menu 1.
TP B S T
L1186 D 0. G5 an amma PAE NI NS BB R 1 T
When STC is OFF When STC is ON
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EE

dby)

Fult Stop

Press to display
“STANDBY".

)

You can skip the 90-second preheating

time if swilched from the Standby mode.

@J;[ to display “STANDBY™.)

1

Continue to press until the
screen clears.

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

NS

[Prcss to display the lefters E]

EBL

Target

[ and “¥" at bottom of screen Tarqet beari
f
Press ontyf the ietters “EBL™ { aﬂgem anng
and “VRM™ appear at right Press cither «ff or » arrow to locate | SPPears.
lower end of scraen, EBL (dotted lines) on the target.

The letters *E”
and V"

The fetters

| Small target |
— =

Align the EBL with the
center of target.

@

Shitt the EBL 3.5° toward the
target. This angle is equal to a
talf of horizontal beam width
{7.0°) of antenna,

Measuring range of target using VRM |

You can measure the distance lo the target using the variable range marker [VRM).
The YRM unit i NM (nautical miles) or %m" (kilometers). Recall Menu 3 {MARK), VA

and select “NM™ or “km™ of “2:VRM" option switch the unit.
boat's position to target appears.\\

9
I e

Press-to display the letters “E
and V"' at bottom of sereen.
Press until the letters “EBL” and “VAW™ ) (Press either & or ¥ arrow to align | "€ and "V
appear at right lower end of screen. VRM (dotted hines) with target

4

Targe! —1
Distance with the unit from your

You can estimate the distance from your current position 1o the target using]

Range
ringg the range ings. See “Displaying range rings” in Meng 3 for details.
Image of a strong target | Image of a weak target |
i Diffused reflection T o, Actual target size
Amenna Strong reflecion Actual target size Antenna _,_________\ VRN (4]
Steep offff or bunch or trees  Displayed echo Sandbar target ‘lJ
. When the target reflection is weak , Displayed echo
When strong targets reflect the radar signal, [the displayed echo image i ! ,
2 : . ge is reduced.| The dispiayed target size is
the trailing edge of echo image is expanded. smizller than actua) soe. f

12
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( Measurement using cross hair cursor]

You can also measure the actual bearing and distance from your boat’s position {o target
by using the cross hair cursor, The position identified by the cross hair cursor is in degrees
and “NM”, degrees and “km”, or lattude and longitude. Recall Menu 3 (MARK) and
select “;;CURSCR" option to switch the display data.

Cross hair eursor
Data at 1he cross
hair cursor position
appears.

Press until the letters "Cﬂ [Press cither -, ». & or ¥ arfow to]

~

appear at the right lowe focate the cross hair cursor onto target,
and its position dats will appear.

gl 4 LY
3

~

LY A Xy

:\ . w
TE.X° =

v s
0 . 0340y

end of screen
W

Examples of position data display using cross hair cursor:

PP . TR . LY IR - SN SRR VPP S IR 3
LIER ] f?l' L s:u-\_l Yiie L---‘_\ 1718 L
. T ua \1,_-"’ £ L LN 2 III E srtazein nu o "I
c 76/2.. :0.‘0/3.49:!_“ TG’./,Z :0.2,547". nr:,r/u e St
Bearing (°} and distance (NM) Irom boat's position Bearing {°} ard distafica (km) from boat's posion  Latitude {N) and longitude {E} at erass hatr cursor
posiion

Your radar tan sound an intermittent tone Yo wam you a target has entered a preset guard zone. You ¢an set a 360-, 180-, of 90-
degree guard zone. Recall Menu 3 (MARK) and select a “4:ALARM” option.

5

<™y

N

Press it The leners *ALM SET” will“ Press cisher <0, =, & or ¥ arrow to set the][Pressit. The alarm will tarn ON, and the

appear at right lower end of screen, and | position of guard zone. Use cither = or &= arraw || alarm will sound when the target stays §
:J

the reversed letter “A” will appear a to adjust bearing, and use & or ¥ key 1o adjust| | seconds or more in the guard zone.
betlom of screea. distance. -

§
Guard zone  _—"" | ;F;;veae_d display
| er -
(360 degrees) L S
The letiers : /
/'ALM SET .

Clearing Press any of these keys to ctear the guard 2one alam.
alarm The letter *A” will disappear from bottom of screen,

Available alarm range | I the alarm zone is outsige of the minimum or maximum
CAUTION

1. The proximity alarm may not work i target signal i weak. 1ange, the letter “A” is reversely displayed blinks. If this
2.You can set an alarm zane as follows: occurs, set the alarm again,

Minimum range i Maximum range

' ‘T Dunng On-center mode During Off-center or Zoom mode
v‘ F ] AR T 1/ \‘ T Likat e p :::E::.L -l.";'::::::‘
Lot L p S p ’800 [+ ‘:4
. I+ e o ’,f‘-": - _“':Z:‘/ mode / p
! R L R / X
3 ¥ o ;
L S 3 ' mode b
A . A L ¥ h b

oS Fl e e s s e o
Internal nng of zone 1s set : | . A
neat the ceg:'-ler ol nng Wikin the range used ‘ Outer ring of zone is within the screen,

, The header marker {MM) bisp | Image display changes each
Removing is off the screen when time you press the key. See
HM iine . two keys are pressed " Menu 4 for details.

_ simulaneously,
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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 radko waves used for the radar are called microwaves, that fravel straight
like light, Light is generally refracted toward the ground surface due to tem-

perature, humidity, the atmospheric pressure change in the air and other fac- b
ors, 50 thal we tan set a visual range more than the physical horizon, Thisis /"' \ e
catled optical honzon as compared to the physical horizon. Otherwise, micro- Eartfr

waves have a similar characteristic, and this is called radar hotizon, Smce
microwaves are longer than fight in terms of wavelength, the radar horizon is

Radar srdenna

D=223(VH, + VH,} NM

farther than the optical hiorizon by about §% and the physical horizon by about H,: Radar antenna height (nm)
15%. A target farther from the radar horizon is not detectable. The radar H,; Target height (rm)
horizon changes according to the radar antenna height and targe! height.. D: Distance lo the target

[ Variation of detectable range due to a change of ambient conditions |

As temperature and humidity change in the air, the refractive index of radar radio waves change, consequently causing the detectable
range of the ragar lo vary somewhat.

Sub-refraction Coid air
When cold air flows over the warm surface, the radar radio waves am curved e Al
upward as shown in the figure. This phenomenon is called sub-refraction. As e s

a result, the detectable range of the radar is reduced. This phenomenon is Radar artenna
likely to occur in the polar regions, of in warm sea curments where coid air from
the polar regions flows inle the sea.

Super-refraction | e, Warm arr

When the air being warmed up infand Rows inte the cold sea, radic waves ate U
curved dowrward. This phenomerion is called super-refraction, In this case,

the detectable range of the radar increases. This phenomenon is apt to be Haﬂar antenna
produced in the warm coastal regions, and i becomes noticeable as the tem-
peralure differance becomes larger. Radar horizen is fengthened,

Ducting

tf air layers having a different temperature of a differant atmosphent pres-
sures are produced aftemately in the aftitudes, a distant target exceeding the  wamm air-
visible range of the radar is detectable. This phenomernon is caused when air  Cold air 5,
tayers having a ditterent femperahe contact each other, The radic waves  Warm air 3+
are not refracted, but reflected on the boundary where the two layers difler.
As a result, radio waves ¢an be propaqgated fariher than the cutvature of the
earh. The passage where the radio waves travel is called 2 Duct The abnommal propagation of radio waves through tis duct is called
ducting.

( Minimum detectable range |

The minimum distance the radar can detect a target is called *Minimum Detectable Range®. This minimum range varies depending on factors
such as transmission puise width, RF leakage time and height of antenna. The {ollowing paragraphs describe these faclors that affect the
Minimurm Detectable Range.

Height of antenna |

Height of antenna alfects the shor range targe! detection. i ihe antennass .0 height
mounted al a relatively high level from the sea surlace, the radar wave may
skip closer targets causing the radar to fail in detection of these closer tar-
gets. Verfical beam width of the antenna patter is also invebved as shown in
Figure below. Wider beam results in better short range detection, shortening
the detectable range d1 as shown in Figure right. |. :
Antenna helght end vettics) beam pattarn -
sffecting deﬁgcbon of shart tange target, —
14 MOL-7/7-150 OPERATION MANUAL-01
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Transmission pulse width]

In most radar syslems, the radar transmission pulse width is avtomatically selected to short or long depending on the range scale. In short
1ange, a short pulse width is used to improva the close larget detection as well as picture definition. In long range, long pulse witdth is used
to achieve good long range performance,

Range resolution|
The range resolution is defined as the minimum distance betwsen two targets in the same bearing which are
discriminated as two images on the CRT streen. D
Pd |——-|
Radar artenna — Two latgets

are separaled.

When the distance between fargets s longer than s ::b —M- []] n

hatf of the transmitting pulse length; (D » Pd’2)

TX puise fength
Pd D
Radar antenna f—y Two targets
Yihen the thistance between targets s shorker than a M_ ars merged,
e ofthe transsmitting pulse length, (D < Pd2) ﬂ > T m

TX pulse length m m

Bearing resolution |

The bearing resolution is defined as the minimum bearing wheve the two targets of the same distance are displayed separately as two
independent images on the screen, and itis determinad by the antenna horizontal beam width.

When the targets distance in azimuth is When the targats distance In azimuth is
larger than the beam widih; shorier than tha beam width;
<] wro targels are Two targets are
separated. g merged,
<3
Antenna rotating direction Antennz rotating direction

 How to interpret the radar picture)

To interpret the radar piclure, an operator should be familias with the radar video presertation caused by the wanted and unwanted efects. For
instance, those echoss produced from bridges, sand beachs, waves and boat's wake may be shown in a ditferent presentation from those
viewed by the operator. For correct inlarpredation of the radar picture, itis highly recommendad that the oparator practice using the radar in good
weather congitions,

Normal echoes ] (A) Actual circumstance Picture on radar screen
"Lt Echo of small boat

Q Echo of buoy 2

Wincbreak forest %
% Echo by sea retum
K

% Smaliboat Buoy?2 = Echo by windbregk fores!

Sang reach Echo of hill

Echo of 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. Ne 1 buoy blocked by the cape is not delected.

Tha echo of the farge boat is painted similar to its original prfile because of shart distance. On the other hand, the echo of the small boat
15 shown as a spot, because its refleclion area is small.

The hiltir: the 80° to 130° direction on the starboard side has a deep forest zone, and its echoing area is large. I is represented as wide
spreading echoes on the screen. Singe the sand beach focaled on the por! side is deep, but is not topographic, sirong echices are not
obiamabte, thus, it is shown as a weak echo,

The windbreak fares! produces strong echoes, and itis 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. Tha boat's wake is
shown stronger than that viewed by human eyes.
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False echoes |

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

False echoes caused by reflection I

Heading marker Real targe
Diract reflection pass (O Target %
A close target may appear in two difierent direc-
tions. One is a real echo, while the other is a false Antenna
one produced by reflected waves from structures Y
near the radar antenna, such as a funnel, a mast,  Funnel or mast Secondary reflaction pass
efc. if a large structure, like an iron bridge exists
nearby, a false echa may appear, Targel  Direct refiection pass False echo
Real target
Boat
Secondary reflection pass ]
Virtual image False sthg

targel or the boat direction has changed, even if these muttiple Target
echoes are produced, the true image is easily detected. Multiple schoes

False echoes caused by multiple reflection | True echo
When & boat passes near a large boat, radio waves are repeatedly

reflected betwesn own boat and a nearby boat, causing several

echoas at regular distances to appear in the same bearing. These . P, m \
false echoes produced by multiple refiection ara called muttiple @ = $]

achoes. tr this case, the real target is closest. Because multiple ————

echoes s00n disappear whan your boat moves from the reflection

Boat

Shadow and dead angie |

If the funne!, mast, post and other stnactures are tocated riear an antenna or i & tall obstacie is present, a shadow is produced from the
rear of thess structwres fo the target. No target will appear due to the shadow up fo 8 good distance in an extrema case. This range is
calied dead range, and the shadow can be produced entirely or partially. Since the dead angle due to the lunngl, mast, efc. is detectable
during the instaflation of the antenna, it can be eliminated by changing their mounting sites,

Picture of a close in

large target. Shadow caused by a mas!

and other rear structures

Picture portion disappearing due
lo the dead angle.

The dead angie changes according to
the dimensions and thstance of stuctures.

False echoes caused by side lobes l

The radiation beams emitted from the antenna com-
prise side lobes in addition fo the main lobe. Since
the sideiobs energy is very low, It does not afect dis-
tant targets. A false echo due to the sidelobes is
produced from a close in target with strong teftec-
tion. Afalse echo caused by the side ipbes appears
as an aie, {tis eliminated by siightly reducing the
gain or by changing the FTC level,

Real echio of strong
refloction target (fue acho)

Falseacmesof

caused by side lobe

16
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installation

Installing display unit |

Table-top mounting

Mount the display base 1o the frame using four truss tapping screws.

.4
\j/ Base plate

2. Carefully moun the display unit on the base.
3 Plug the antenna cable, DC power cable and ground lead into connector
sockels at the rear display pangl. (See "interconnecting diagram” for details.)
Truss tapping screws
Control
knob =& -
Display ,/@
unit base
Overhead mounting |
Displey — Truss tapping screws
unit base %" /
._“ 0 1. Remove three setscrews from the base plate, and remove the mound plate.
Control knob i 2. Tum the mount plate upside down, and mount it to the rear panel of display
1 uni! (see Figure).
' 3. Mount the display unit base to the ceiling using four truss tapping screws.
4, Mount the display unit on the display unit base.
5. Plug the antenna cable, 0C power cable and ground lead into connector

sockets at the rear display panel. (See “Interconnecting diagram” for details.)

CAUTION

For stabiitty, when overhead mounting the display unit base, use the
four hexagonal head screws and nuts supplied. if this is not pessible,

you can substitute these sciews and nuts with truss tapping screws,

It service clearance is available inside of the console, you ¢an mount the display

L
Rubber trame

Setscrews
Surface mounting’
Stud belt holes
b o ; 1_
i
= | 2
a5, =l @l | g
| F eI
b J N |
HEm
o ;
| > St o8 | 4,
\ 19,5k i 5
. r—'—ﬁsﬁr -l l '
m.msk;r\ —
Connector Grourd terminal ¢,
Stud bolls holes hole

amwmnt

o unit directly onto the console.
CAUTION: Select a rigid fiat surface for mounting.

Dirifl the screw holes, connector holes and ground terminal hole on the mount

surface of the console (see Figure),

Remove three setscrews from the base plate, and retnove the mount plate

from the rear panel of display unit.

Mount and tighten four stud bolts on the rear pangl of display unit,

NOTE: Mount and tighten the first nut to an intermediate position of stug
bolt, and mount and tighten the second nut to the first nut position.

Tighten the second nut with a key wrench (but do not force it, or the plastic

parts in the hole will be damaged).

Fix the rubbet frame to the mount surface of the display unit {the rubber frame

has a dual-side adhesive tape for easy mounting).

Mourt the display unit in the comrect position to match the holes {that you have

drifled through in Step 1). Tighten wing nuts with washers from the rear side

of the consofe.

Plug the antenna cable and DC power cable inte connector sockets at the

rear display panel, {See “Interconnecting diagram” tor details.)

Two nuts (for stud botts)

MDL-7T-150 OPERATION MANUAL-O1
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[ Installing antenn

-Cautions ] install the antenna unit at a place where:
T« Nofunnel or mast exists in the direction of e bow.
* Mo funrel or ventilator exists around the antenna unit.
* The installation place is close to the center fine of your boat.

"Installation l Unit: mm (inch)

1. Dritl through four bolt holes using “Template for antenna unft mounting” attached.
2. Carefully place the antenna unit on the mount base, and tightening the bolts from the bottom of mount base.

- Antenna frame

Moun base

ez

spﬁmml’ 1
Mouni bolt
Tabie 1
Thickness of mount base {1) | Required length of bolts
9mm to 13mm M8 x 251
1dmm to 18mm M8 = 306U
19mm to 23mm M8 x 350

3. Use bolts having an appropriate length depending on the thickness of mount base (see Tabile 1).
The system has the standard M8x25U mount bolts available for the typical 9- 1o 13-mm thick mount base.

4. We recommencd to use the 9- o 13-mm thick bass for antenna mounting. As the screw depth is 12 mm maximum, the intemal
parts of antenna tnit may be damaged if the base thickness is insufficient or f the bolt length is too large. Use the approgriate belts
defined on Table 1,

installation procedure |

Loosen three setscrews and remove the radotne cover.
Rermove four tapping scraws and a single setscrew, and remove the shield plate.
inser and pass the antenna cable through the gland, packing and cable holes (in this sequence).
Plug the cable end connector onto the socket J1 on the PC board E17-1000, and connect and fix the ground terminal to the cable band
plate using selscrews.
5. Tighten and fix the gland.
Caution. If it is loose, a problem may occur due to waler intrusion. Tighten it securely.
6. Moun! the shield plate [that you have removed in Step 2).
7. Mount the radome cover, and fix it by evenly tightening three setscraws,

bl ol o

Four 1apping screws - Radome cover

/ Single setscrew

Ground terminal

i
¥

18 MDL-7/T-150 OPERATION MANUAL-G3



[ Interconnecting diagram |

Both the DC power cable and antenna signal cable have water-resistant connectors on the display unit. Insert these connectors inte
sockets until they click, and fix them securely. Any water laakage wifl cause a system matfunction or overheating due to cormosion of
conngctor pants and is excluded from the wamanty.

2

Anfenina cable

Ground leagt ‘ !

( Optienal )
1

1
1
1
1
1

i e— R

Ground lead |

Always connect the ground Jead (a 3-mm dia conductive wire) between the display unit and your boat's frame ground. Thas can reduce
noise interference 1o System units.

DC power cable | Antenna cable |
The DC power cable 15 used for:
+ Power supply trom the boat's source to display unit Antenna side Amerna | Gable color | Display | Signal rame
+ Data input from gyro log interface or GPS navigator to display umit | P Ve ___p | socet socket |
* Signal output to the buzzer (123455788) [ 1 Brown iV
z Fed T oV
‘ o 3 | Orange 3 | TRIGGER
Marking of pin 1 PN JLead ovior Signa nama Display und side i Yelow 5 | ADMUTH
aop 1| Wed_|Posiive boats powsr supply pin No. 5 |Comdallead | 5 | FOUT
2 | Black |Negalive boaf's power supply GT 5 |Coaxalshell] 6 | FGND
3T Be  {Sen data (S1G) o G? (1] 7 Gray 7 TS houT
4| Green |Serial data (RETURN) gl @9 B Wnte B_|HM
5 Brown  (Nol used (G)= (Z) 9 Groen 9 | GND
6 | Yelow INoiused @) GND | Shieided 10| GNb
7 Wre  [Buzzer | (+12V. 30 mA} | terminat
ot
o e i —
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Troubleshooting Guide

(Consuﬂ to our sales agency for any technical support. )

No operation at all during power-on |
Check the power conneclor ot poor connection. Check the power lines for open. Also, check the fuse and source vollage.

Nothing appears during power-on. |
Continue pressing the (37> contrast key until a clear image or message appeass.

The screen appears but no Image appears at all. |

Make sure that the antenna signal cable is connected to the display unil.

Press the @ key ko select the GARN/'STC mede, and minimize the STC but maximize the GAIN (sensitivity),

No data (including your boat's data) appears. |

1. Check the GPS of Loran C navigator for an operation error, Also, check the catile connection between the navigator and your radar
sysiem.
2. Make sure that “L:FORMAT" option is set other than “OFF™ on Menu 5.

it ERROR message appears |

1 the letters “ERROR" appear during pawer-on or during uperation, your radar systern stops. In such case, press the power ON key to
wm the power OFF. Call fo the nearest sales agency ang miom the on-screen eror message to us for quick solution,

The "ERROR" meszages
ANT ERROR Tha anlenna uril or antenna cable has faed.
AZIMUTH ERROR The antena motor has stopped.

bon sk Ewenw BACK UP ERROR The backup battery has discharged.

. RAM ERROR Tha madom access memary {RAM) cthips have fafled.
H ROM ERROR Tt raad only masmory (ROM) chips have failed.
A SHM ERROA The antenna rotaton has stoppad
N
The “ERROR” message display positians

| Replacing the fuse |

Open the fuse holder cover, and replace the fuse.
Close the fuse until it clicks,

Fuse holder cover
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Specifications

Major specification

Specifications subject o change without notice

Antenna unit

Aerial

COutput powar
Frequency
Emission type
Beam width
Sidelobe
Rotation
Spuricus

{F center frequency
iF band width

Magnetron type
Receiver

Modutator

Overall noise figure
Environmental conditicn

Pulse width {psec) { PAF {(Hz)

0.9 feat (radome typa)

1.5 kW (1 kW at 1/8, 1/4, 1/2 and 34 nautical mile ranges)
8410 + 30 MHz

PON

Horizontat: 7 =, verticak: 25 *

Better than -20 dB

24 rp.m.

Better than -40 ¢B

0.1 usecs2200 Hz: 1/8, 1/4, 1/2, ¥4 navtical mile
0.3 psecH 100 Hz: 1, 1.5, 2 nauticat mile

0.6 psew/550 Hz: 3,4,6,8, 12,16 nautical mile
B0 MHz

& MHz: 0.1 pusec or 0.3 pusec

I MHz: 0.8 psec

E3561 or M(35352

MIC

FET drive

9B

Temperature:  -15°C 1o 55 °C (5°F 10 131°F)
Relative humidity 95 % at 35°C {95°F)

Range discrimination
Bearing accuracy
Navigation data display
Function

Input dala format
Mesmory protection
Powar supply

Power consumption
Environmental condition

Wind veloctty 100 knots
Display unit
Display 7 inch Non glare mono LCD {usual picture area: 110 x 126 mm)
Video Jevel 4 levels
Presentation mode Head-up, north-up and course-up available by intefacing navigator or fluxgate compass with
Range scale 1B, 14, 112, %4, 1, 1.5, 2,3, 4,6, 8,12, 16 nautical mifes
Range ring 1/16, 1/8, 1/8, 1/4,1/2, 1, 2, 4, B, 12 nautical miles
Off center Sweep center can be moved in any direction
Echo trail interval 15, 30 seconds, 1,3, 6 minutes, continuous
Alarm 90°, 180°, 360°

Better than 50 m

Better than +1%

Boat position (Latiudefangitude, leran C LOP coordinates), heading, speed, bearing to waypoint
Gain, STC, FTC, heading market OFF, auto tune, interference rejection, target expansion, zoom, VAM,
EBL

NMEA-0183, NMEA-0182, KODEN717, CiF, JRC

By built-in battery

10 18VOC

30 W or less

Temperature: 0°C to +50°C (32°F to 122°F)

Relative humidity: 95% at 35°C {95°F)
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( Standard equipment )

No. | Aricle Type Hemarks b
1 Arterna unit MRAT-145 45kg (1518 s) 1
2 | Display unif MRD-88 11.3 kg (2 778 1bs) 1
3 : Antenna cable CW-515 With 10pin and 9-pin connectors 10m (32 1161 1
4 | DC power cable CW-226 With §-pin connector and fuse 2m {5 9HEH) 1
5 | Fuse FT161 54 For spate (12 YDC) 2
§ | Instaliation materal Refer to instaliation material kst 1 sel
7 | Opemtion manual 1
| instaltation material list |
No.] Anice Type Remarks Cuantity
1 | Trass tapping screw TFT4 x 15U For display unit table-top mounting or overhead mounting 4
Hexagonal head scraw B4 x 40U 4
Nut N4l 4
Plain $crew W4l 4
2 | Rubber frame N1003810 For display undt surface mounting 1
Washer OTwWal 4
Stud bolt W x 40U L]
Wing mut Wil 4
Nut N For stud boft mounting 2
3 |__Hexagonal head screw B8 x 25U For antenna mounting 4
Plain washer 2waU 4
Spring washer sweu 4
| Option
Mo | Aricles Type remarks Weightlength
1 Gyrologinterace GRA-20A
2 | Connecting cable CW-60 With BNC connector 10 m16H)
CW-154A With B-pin connector 5m{16 3B 1)
CW-328 With 6-pin connecior Sm{16 V)
3 | Powerreciifier PS-006 Bkg (17 8ibs)
4 | AC power cable Vv.208 Bath end piain, for power reclifier Imig13N6 )
LOutllne and dlmensmns] Scalo difers among draings.
Antenna unit Display unit o
AN512 8 BOW 194 7wy FLERA
4 O —
2 | W %
= ) i
g 1 &8
o T “TesongT 8
w8 Weight: 45 kg |
(91516 ibs) &)
Dispiay unit maintensnce dimension l ; ”;})J%
W///M AAILI TSP IS IS, ’/// : Weight: 1.3 kg
% z?:fu 194 5."5' 7 7::'.( % ) (27 Ibs)
7 22 s _ 22 "‘?—» Mainenance space
Manienance-7/] T T ne T TR T oA 85//
ZINI ! Z
;//,3: & 52 - LS ‘— j;
/,; ™ ™ o dim | off //,’r
7 A—— A %
Front @
F7 MDL-7T-15¢ OPERATION MANUAL-03




NMEA-0183 Input data format Ver. 1.5/2.0

input sentences

Priority of data

The following input data formats are available for dis-
playing own boat's positiot readings of presenting north-
up or course-up mode,

Lalitydefiongitude: GGA > GLL

Loran C LOPs:  GLC » GTD

Waypoint data: BWC > RMB > WFL

Heading: HDT > HDG > HDM > YHW > HSC » HCC » VTG

Speed: VHW > VIG
Descriptions Contents of data fisld
$[- - BWC!, Ihhmmss.ssl, OO XX, N/S, I)O'()(J'(X‘)O(E, EAW, XXX X, T,
| i i
i T T
Sentence format Waypoint latitude Waypoint jongifude Bearing {irue)
Latitude (N or S) Longdude (€ or W)
Talker device UTC of position fix
Start of sentence {hours, minutes, seconds}
XOOLX, M, XXX X, N, *hh <CR> <LF>
L : I | l_l_J
Bearing (magneti) | Geasm
Distanice 1o waypoint (nautical mile)
GGA Global Positioning System Fix Data
Ver. 2.0
er 200 1. GGA, , XXXXXX, N/S, XXOOKXX, EW, X, ... "hh <CR> <LF>
L1 L ] }
E | | Longrr:rde I Checksum
Sentence format Latitude (Nor S} Longituda (E of W)
Talker device GPE quality indicator
{0; fix not available, 1= GPS fix, 2: DGPS fix}
Siart of sentence
GLC Geographic Position, Loran C
{Ver. 2.0) ' $-- GLC, XXXX, ., XXXXX.X, a, XXXXX.X, a,,,,,. *hh<CR> <LF>
d I_[_l ! I | : ]t ‘ 1 Ll_l -
Santence
format D i o) a: Signal status
TD1 (microsecond) 2 (microse nfk warming
Sia:la::a::nc; g;gnal status, in order g{ignlal‘ status, in order (S;: gm;"m;’g
GRI fmicroseconds/10) priory prioty A= Valid
GLL Geographit Position, Latitude/Longitude
{ver. 2.0) $ - - GLL KXXXX KX, NIS XXXXX XX, E/W, , A *hh <CR> <L F>
Serﬂence 1 L‘amdcsum
lformat A= EIAJE~oLE
Talker device Lamude (Nor S} Longitude (£ or W)
51‘an of sentence
GTD Geographical Position, Loran C TDs
{Ver. 1.5) $--GTD, XXXOOLX, , XXXXX.X, , *hh <CR> <LF>
L,I_,FJ L I | L_r.l
' Sentence format Checksum
TD 2, micro-5econds
Talker device TD 1, micro-seconds
Start of senlence
Hee Compass Heading
(Ver. 1.5) $ -- HCC XXX, )( *hh <CR> <LF>

Semence format Checksum
Compass heading

Talker device

| Start of sentence
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HDG Heading, Devistion & variation
{Ver. 2.0) $--HDG, XXX.X,,,., "hh <CR> <LF>
L’Etlredcsum
Sentence
format Magnetic sensor heading
Talker device
Stan of senlence
HDM
(Ver. 1.5) $ - - HDM, XXX X, M *hh <CR> <LF>
i ] L
Ser|1tenne o
format
Talker device Heading (Magrietic)
Start of sentence
HDT Heading, True
{Ver. 2.0) $ - - HDT, XXX.X, T *hh <CR> <LF>
L'—‘Semence
format
Talker device Heading {True)
Stad of sentence
HSC Heading Steering Command
(Ver. 2.0} $- - HSC, XXX.X, T, XXX.X, M "hh <CR> <LF>
]
! L__!.ﬁ..J } L ' l_|_| -
Sentence Checks
format Commanded heading (Magnetic}
 Talker device | Commanded heading {True)
Start of sentence
RMS | Recommended Minimum Navigation information
(Ver. 2.0 $ ~BMB, , ., ., XXXX.XX, N/S, XXXXX.XX, EW, XXX.X, XXX, , *hh <CR> <LF>
! Sentence r j Checksum
format Latitude (Ner 8) | Longitude (E or W) Bearing to destination (True beanng)
ITaiker device Eﬁﬂ;‘:ﬂm waypoint gﬁ;t,'lﬁ;em waypoint ! Range to destination (Nauticai mile}
S!'an of sentence
VHW Water Speed end Heading
(Ver. 2.0) $ - - VHW, X000 X, T XXX X, M XXX, N XX XX, K *hh <CR> <LF>
L [ I
[
Sentence l Checksum
fomat
Talker deviee Heading Headng  !Speed Speed
Start of santence {Tnue bearing)  {Magnetic)  (knots} {iem: per hour)
VTG Couree and Ground Speed
(Ver. 2.0) $--VTG, XXX, T, XXX, M, XXX N, XXX, K'hh<CR> <LF>
] L_,__}! , J 11 L I L HJ
[ Santence l | Checksum
format Course Speen(:j over
Talerdevce  reDeATglj o gFound (knols) Speed over ground (km per hour)
Start of sentence (Magnetic bearing)
WPL Waypoint Location
{Ver. 2.0) 5--WPL, XXXX. XX NS, XXXXX. XX, E'W, *hh <CR> <LF>
Lt | i L J _[_t
I l ‘ l ( Checksur
1Chacksum ! ]
Latitude Longilude
Talker device Latitude (N or S} Lengitude {E or W)
Start of sentence
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CERTIFICATE OF LIMITED WARRANTY

Providing you present a valid proof of purchase, SLTEX warrants all parts of each new product against
defect in material and workmanship under normal use and will repair or exchange any parts proven to be
defective at no charge for a period of two years for parts and one year for labor from the date of purchase,
except as provided below under Limited Warranty Exceptions.

Defects will be corrected during normal working hours by an authorized SFTEX dealer, service center, or at
the SFTEX office in St. Petersburg, Florida. There will be no charge for labor for a period of one year from
the date of purchase, except as provided below under Limited Warranty Exceptions.

This Warranty and Procf of Purchase must be made available to the authorized SI-TEX service location or
dealer at the time of service.

LIMITED WARRANTY EXCEPTIONS
SI-TEX will not be responsible for equipment which has been subjected to water or lightning damage,
accident, abuse, or misuse, nor any equipment on which the serial number label has been removed, altered
or mutilated. SI-TEX assumes no respensibility for damage incurred during installation.
This Limited Warranty is effective only with respect to the criginal purchaser. Any cost associated with
transducer replacement, other than the cost of the transducer itself, is specifically excluded from this Limited
Warranty. Travel cost incurred will not be accepted for SI-TEX products. THERE ARE NO WARRANTIES
WHICH EXTEND BEYOND THE DESCRIPTION OF THE FACE HEREOQF.

SPECIFIC EXCLUSIONS
Charges for overtime, stand-by, holiday, and per diem are specifically excluded from the Limited Warranty.
Chart paper, stylus, stylus belt, lamps, and fuses are consumable items and are not covered by this Limited
Warranty. Installation workmanship or materials, except as provided directly by SITEX, are not covered by
this Limited Warranty. SI-TEX equipment or parts thereof which have been repaired or aitered except by an
authorized SITEX dealer or service center are not warranted in any respect.
Transducer, software update, battery, microphone, magnetron, and microwave components and water
damage on water resistant VHF radic are items excluded from the two-year warranty and are covered by
warranty for a period of one year for both parts and labor. SI-TEX will not, at any time, assume any costs or
labor charges for checkout or external line fuse replacement or problems not found to be at fault in
equipment itself.

THERE ARE NO WARRANTIES OR GUARANTEES EXPRESSED OR IMPLIED WHICH EXTEND
BEYOND THE DESCRIPTION ON THE FACE HEREOF, INCLUDING WARRANTIES OF FITNESS FOR A
PARTICULAR PURPOSE AND MERCHANTABILITY. SI-TEX HAS NO OTHER LIABILITY TO PURCHASE
FOR DIRECT OR CONSEQUENTIAL DAMAGE OR ANY THEORY INCLUDING ABSOLUTE LIABILITY,
TORT, OR CONTRACT. THIS LIMITED WARRANTY CANNOT BE ALTERED OR MODIFIED IN ANY WAY
AND SHALL BE INTERPRETED IN ACCORDANCE WITH THE LAWS OF THE STATE OF FLORIDA. THIS
WARRANTY IS LIMITED TO THE CONTINENTAL U.S.A., ALASKA, HAWAII, AND CANADA.

HOW TO OBTAIN SERVICE UNDER THIS WARRANTY
To provide better flexibility, SFTEX gives you the option of obtaining service under this warranty by either:

a) Contacting an authorized SFTEX service station (The closest service station may be found by contacting your
dealer of purchase.) OR

b) Shipping your equipment prepaid via UPS or truck with insurance prepaid {o SI-TEX at the address
provided below. SI-TEX will, whenever possible, make all repairs covered by Limited Warranty
within two weeks of receiving the equipment in Florida and return same to you, freight prepaid.

c) You must present a copy of your Purchase Sales Slip at the time you request warranty service.

Shipping/Mailing Address:
SI-TEX

Koden America, Inc.
11001 Roosevelt Blvd., Suite 800
St. Petersburg, FL 33716
727-576-5734

SHTEX offers a complete line of quality marine electronics including echo sounders, electronic charting systems,
radars, autopilots, GPS/WAAS/Loran receivers, SSB receivers, VHF radios, and integrated systems.

For mare information, contact your SI-TEX dealer or the main office, located in St. Petersburg, Florida.



K©DEN

Koden America, Inc.
11001 Boosevelt Bivd,, Suite 800
St. Petersburg, FL 33716
Tel: 727-576-5734 Fax; 727-576-5547
www kodenamerica.com



