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A WORD TO FURUNO FCV-662 OWNERS:

Congratulations on your choice of the FURUNO FCV-662 Color Video
Sounder! We are confident that you will enjoy many years of operation with
this fine piece of equipment.

For over 30 years PFuruno Electric Company has e¢njoyved an enviable
reputation for quality and reliability throughout the world., This dedication
to oxeccllence is furthered by our extensive global network of agents and
dealers.

The FLV-662 Color Video Sounder is just once of the many Furuno
developments in the field of cchosounding. ‘The compacet, lHghtweight but
rugged unit is easy to install and operate and is suitable for both fresh and
sult water applications.

This unit is designed uand constructed to give the user many years of
trouble-free operation. llowever, to obtain optimum performance from this
unit, you should carefully read and follow the rcecommended procedures tor
installntion, operation and maintenance. Mo machine enn perform to the
utmost of itg ability unless it is installed and maintained properly.

Woe would appreciate feedback from you, the cnd-uscr, about whether we are
achicving our purposes.

Thank you for considering and purchasing Furuno equipment.



FEATURES

The FCV-662 is a dual-frequency color sounder which has a large variety of
functions, all contained in a splash-proof rugged plastic case that is compact
to fit almost any size hoat.
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Two pages of pictures, which are concurrently plotied and selectively
projected onto the scrcen, double the display capability.

A wide variety of modes (incl. bottom-lock expansion), usinyg potent
150W transceivers (LOW and HIGH frequencies), and praphic data
logging are available.

8-color prescntation (including background) shows the variations in echo
intensity, on a 6" diagonal CR'I'. The dynamic range of the strongest to
weuakest echoes is very wide on the color video sounder as opposed to
the paper recording sounder. Detailed information on fish density and
the nature of the bottom are obtainable. For operation in a bright
environment, a 6-color presentation mode is available.

Picture Record/Recall funection permits later roference.

Digital display of navigational data* and water temperature* in addition
to water depth  ensures finding of best fishing pground and safe
navigation.

Five picture advance speeds for various fishing conditions. Ship's speed
dependent advuance is also available for presentation with constant

horizontal scale regardless of ship's speoed.

Light Basic Ranges, from 0-15Ft. to 0-1000¥t. Unit of measurement may
be changed from Feet to lathowns, Meters or Passi/Braza.

Range phasing at every divisions of the scale allows the start of Basic
range to be set from zero tw a maximum of 1000 Feet, and Automatic
Bottom Tracking mode permits unattended range phasing operation.
Vuriable Range Marker measures exact target depth.

Either a Bottom Alarm or & Fish Alarm may be activated. The operator is
alerted when bottom cchoes or fish echoes between the transducer and

the hottom enter into the operator preset alarm zone.

Three pulselengths from 0.2 to 1.2 msec. for excellent short range and
deep range performance.

Powertul Noise Limiter and Variable Transmission Rate ensure
interference-free operation on congested fishing grounds.

Universal 11-40VDC power supply, drawing less than 25W ol power.

* Optional sensor device is required.
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1.

SPECIFICATIONS

2.

Basic Range
Setting 1 2 3 4 5 6 7 8 I
Meters 5 |10 | 20 | 40 | 80 | 160] 240 320
Feet 15 | 30 | 60 |120 | 25¢ | 300| 750 1000
Fathoms 2.9 5 | 10 | 20 49 801 120 | 160
P/13 4 8 | 16 | 32| 60 | 120] 180 250

P: Passi B: Braza
Unit is selected with an internal jumper block.

Phased Range

Setting { 1 | 2| 3| 4| 5| 6| 7 ‘ 8
ST Mcters 1 2 5 010 | 20 [ 50 | 50 | 100
T) Leet 5 | 10 | 20 | 40 | 50 {100 250 | 250
o Fathoms 1 1 2 5 10 20 40 50
Pl P/ 1 2 1 5 5] 20 | 40 | 50 50
M Metors 320 R 111
4| Peet . looo .
X Vathoms § 180 {150 |

P/ %0 | 240 | 250

3.

4.

Bottom-Lock Range

T

|

Meters l Feet l Fathoms L P/B ]
l 1.25 12.5

2.5 i 16

Automatic Bottom Tracking

Bottom tracking feature automatically
phases the range so that the bottom
is always displayed on the lower
portion of the screen as shown right.

Display

The seubed image shifts to 1/4 of the normal
“picture {the setting of the ¥y Range Shift

6" rectangular color CRT switch is ignored).

Picture Page for Concurrent Plotting and Record/Recall

Two pages, "A" and "B", for concurrent plotting, and another two
pages, "a" and '"b", for Frozen Picture Record/Recall functions.

Presentation Mode (independently selectable for pages A and B.)

"L'" : Normal (Low Frequency)
"1" : Normal (High Frequency)
"LB": Normal & Bottom-Lock Expansion, (2/3 & 1/3), (Low Freguency)
"H{B": Normal & Bottom-Lock Expansion, (2/3 & 1/3), (High Frequency)
"LH": Normal (Low Frequency) & Normal (High Frequency), (1/2 & 1/2)



"GR": Graphic Data Logging of Water Depth, Water Temperature and
Ship's Speed.

8. Picture Advance Speed (independently selectable for pages A and B.)

Setting ¢ 1 2 3 4 —l
Scan Line/ !
IS -
Transmission FREEZE ! 1/6 ! 1/4 1/2 1/1

9. Pulselength and Repetition Rate

Max. Display Range Pulse Repetition (pulses/min)
(Basic Range Normal Ship's Speed Dependenﬂpumeh?t’th
\ + Phased Range) min. | max. 2kts | 20kts i (ms
0 - 40m 230 610 61 b 610 0.2
41 ~ 80m 150 250 25 Poo250 0.2
81 - 240m 130 200 20 1200 0.6
241 - 640m [_80 1o | 11 ‘ 110 1.2 |

NOTLE 1. In the Normal mode, the pulse repetition rate can be changed
in 11 steps between the min. and max. values.

2

&4

. In the Ship's Speed Dependent mode, the pulse repetition rate
varies from the min. to max. value as the ship's speed changes
from 2 to 20 knots. Below 2 knots, the min. repetition rate

is maintained.

3. When the "LH" presentation mode is selected, the pulse
repetition rate is reduced to half of the above value.

10. 'I'ransmission Frequency
50ktz and 200kilz
11. Qutput Power

150W rms

12. Color Prescentation

hchonq
. Strongest — No_ signal
Level 7 6 3 4 5] [ \[ 0
Nighttime] Reddish Yellow | Green ) ng,ht L Deep
Mode Brown Red | Orange © I Blue i Blue
Daytime od Ovange | Yellow (;reen Light ( Blue
Mode Reda | Orange Blue <)
13. Alarm

Either one of DBottom Alarm or Fish Alarm can be selected by a touchpad
key on the front panel.

4. Power Supply

11-40 VDC universal, less than 25W



COMPLETE SET

[ No.J] Name | Type [ Code Mo, | Q'ty 1
11 j Transducer | 920-5PWB I 000-015-087% | 1 !
l (inel. Transom Mount Bracket)
| 520-3PSB ) 000-015-083*%*

L { 520-5MSB 000-015-08g**+ i

2 ! Display Unit T CV-662 | {1 1

3 [ Installation CP02-02700 [ 000~024~784 1 set

Materials
4 | Accessories FPN2-00600 000-024-928 L1 set
5 | Spare Parts 5P02-02100 | 000-624-T73¢ [ 1 sel
* for transom mount

o plastic, for thru-hull mount

#**  metalic, for thru-hull mount
INSTALLATION MATERIALS

NG. Nome Type Code No. | Q'iy
1 | Power Cuble Assy | 2250023 0U0-109-516 | 1 ]
o
‘ /‘:—\\:‘ﬁ)
ACCESSORIES
No. " “Name | Typo Code No. [QTty]idg.
i L | Bracket : FPO2-00410 001-351-710 ] )
[ 2 | Viewing Mood ‘ EPU2-00610 001-355-920 I 2
3 [ Knob Bolt T KG-B2, M8x0) 00~800-418 2 3
4 | Knob Washer | 05-012~0128 591-201-251 2 4
5 | Rubber Washer ! D2-752-1302 100-922-531 ¢+ 2 |5 )
6 | Tapping Screw 5x20, SUS304 000-800-414 | 4 | 6 |
ik LN kX 17 A 5] 8]
"'-ﬁ-‘“““*m‘ ( g ~.30 ” | 240 -
S , TN — | 280 20
=TT o | it
P e N e e

SPARE PARTS

I No. Name Type Code No. ity
1 {Fuse FGBO-A 3A ACI25V 000-549-063 2 J
e ]
i m—
V=TT
OPTION
“No.l~ Name i " "Tyne 1 Code No. | Q'ty
1 K Speed/Temperature | ST-01PTB 1 000-109-503* i
Sensor | ST-01PSB 000-109-304%*
[ ST-01MSR 000-109-505%*# |
2 | Sensor Bracket | 0P02-30 ‘ 101-358-850* | i
3 | Kick-up Bracket 0P02-2¢ D01-358-440% i
4 | LC-30 Connection Kit;0P02-28 000-014-400 H
5 | Adhesive Top-31 I )0D-856-518 1
6  Rectifier [PR-52, 100VAC © o 000-013-484 g 1 —[
i", L10VAC i 000-013-485
"o, 220VAC © o 000-013-486 |
| * |, 230VAC . 000-013-487 -




SYSTEM CONFIGURATION

L1-40VDC e ——— LC-90 Connection Kit
- Display * 0P02-28 Loran
25W jlcv—eﬁz b r*Lc 90]
< o
| !
Dual Frequency L g Speed/Temperature
Transducer Sensor
TRANSDUCER MOUNTING METHODS
o o N
TRANSOM T \
MOUNT

" lracket

’1 ransducm

5 2—{) -:‘.')P W [3_ o

Kick- up Bracket

|
N
1
%
1
|
B

_ (Option) rone ) 0PU2-2Y

eSS - - - | :A'm\' - e

I 4 5)

i [TULL i

’ BOTTOM AV | N

| MOUNT \ | J \ | |

T T 500 -5P 8 3

T Fransducer o 5R0-SMSB

SPEED/TEMPERATURE SENSOR MOUNTING METHODS

N — . - - [

o @ T |
TRANSOM T /"/ - "’“M);\’“ ‘ “\'V\"Vw/e\’\
MOUNT |

Sensor (Option)

ST-0107T 8

; Bracket | Sensor Bracket
.  (Option) |  opo2-30 none
©
HULL -
BOTTOM \ l
MOUNT \ ‘
. ST-91PSB
Sensor (Option) or ST-0iMSB




PRINCIPLE OF OPERATION

The FCV-662 Coler Video Sounder determines the distance between its
transducer and underwater objects such us fish, lake bottom or seabed and
displays the results on a 6" color screen. [t does this by utilizing the fact
that an ultrasonic wave transmitted through water travels at a nearly
constant speed of 4800 feet (1500m) per second. When a sound wave strikes
an underwater object such as fish or sea bottom, part of the sound wave is
reflected back toward the source. Thus by caleulating the time difference
between the transmission of a sound wave and the reception of the reflected
sound wave, the depth to the object can be determined. In a sense an echo
sounder can be thought of as being an cextremely sophisticated and quick
timer, since it is capable of resolving time differences shorter than one
thousandth of a second.

T'he entire process begins in the display unit. Uransmitter power is sent to
the transducer as a short pulse of electrical cnerygy. The electrical signal
produced by the transmitter is converted into an ultrasonic signal by the
transducer and transmitted into the wnter. Any reflected signals from
intervening objects (such as a fish school) are received by the transducer
and converted back into an electrical signal. [t is then amplified in the
amplitier section, and finally, displayed on the serecen.,

The pilcture displayed by the FCV-662 is wmade up ol a series of vertieal
scan lines, one for each transmission. Each linc represents a "snapshot" of
what has occurred beneath the boat. ‘The series of snapshots are
accumulated side by side across the screen, and the resulting contours of
the bottom and fish between the bottom and surface are displayed. The
amount of history of objects that have passed beneath the boat over a series
of transmission varies from less than a minute to several minutes, depending
on how you adjust the unit. For further details, see page 20, Picture
Advance Speed Selection.

= = = o=

100 -

150-

Fig.1 Principle of ficho Sounding
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INSTALLATION

TRANSDUCER INSTALLATION

The FCV-662 is available with either a transom mount, inside-hull mount or
through-hull mount transducer. This section of the manual shows the
installation procedure for each transducer,

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

1) Air bubbles and turbulence caused by movement of the boat seriously
degrade the sounding capability of the transducer. The transducer
should, therectore, be located in a position where water flow 1s the
smoothest.  Noise from the propellers also adversely affects performance
and the transducer should not be mounted nearby. The lifting strakes
arc notorious for creating acoustic noise, and these must be avoided by
keeping the transducer inboard of them.

2) The transducer nust always remain submerged, even when the bouat is
rolling, pitehing or up on a plane at high speed.

For displacement hulls, using inside-hull and through-hull installations, o
practical choice would be somewhere between /3 and 1/2 of the boat's
length from the stern. VFor planing hulls, a practical location is generally
rathor far astern, so that the transducer is always in the water
regardless of the planing attitude.

ACCEPTARBLE TRANSDUCER LOCATIONS

Deep-V Planing tlulls High Speed V-Planing ilulls

* 1/2 to 1/3 length of the hull frowm stern.
* 5" to 12" off the centerline. (inside the
first lifting stralkes)

< Within the wetted bottomm area.
# Deadrise angle within 15°.

Figure 2 Acceptable Transducer Locations




Transom Mount

This type of mounting is very commonly employed, usually on relatively small
1/0 or outboard boats. Do not attempt this mounting on an inboard boat due
to turhulence created by the propeller ahead of the transducer,

1. Attach the transducer to the bracket Flat Hull :

a5 shown in Fig.3.

2. To determine a suitable transducer
mounting location, run the boat at
several speed ranges and observe the
water flow at the rear and near the
transom, Sultable location is at least
50 em (18") away from the engine and
where the water flow is smooth.

3. On a relatively  {lat  hull, the
transducer is mounted flush with the
hull-bottom, and there are two
c¢holees of installation as shown in
Fig.3. Note that the direction of the
teansducer and its fixing holes on the
brackets are different for each } 66mm
moethod.  Although  there is less — RICHILY

23 |

influence  from  air  bubbles  with | o |

- — : 1
method (b), you must be carcful not ;  130mm 80w ‘1l
to damapge the transducer when the (.12 (7.09")
boat is hauled out of the water/put
on a teailer. On a deep "V" hull,

Deep V-Hull

the transducer 1is mounted in the
same manner as method (bH) for the
flat hull. It should be mounted as
near as the bottom edge of the
transom, and the transducer face
must be paralled with the seabed, not
with the hull bottom.

The temperature/speed sensor
ST-01PTB can be directly attached to
the transducer as shown on page
AP-1 provided that the transducer is
mounted in method (h). If method
{(a) is taken, the sensor should be
mounted separately.

4, Mark the screw locations by holding
the transducer in position on the Fill in with
transom. epoxy material

5, Drill four pilot holes for the mounting
SCrews.

6. Mount the transducer and secure it
with four self-tapping screws. A |
small amount of sealing compound
under the head of each secrew will
preserve the watertight integrity of

Figure 3 T
the transom. g ransom Mount




7. Adjust the transducer position so that the transducer faces right the
seabed.

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

9. [ill the gap between the wedge front of the transducer and transom with
epoxy material to eliminate any air spaces.

Inside-Hull Mount (l'ransducer Type: See figure 6 on page 10.)

While this is by no means an optimum mounting scheme for deep-water
sounding, this type of mounting can sometimes be used on fiberglass boats.
A transducer can be likened to an antenna used with a 'V set. Mounting an
antenna inside your attic is like mounting an echo sounder {ransducer inside
the hull, Both will work well enough, but are hardly optimum for either 1V
or ccho sounder operation. In addition to the general considerations
deseribed on page 6, it is important to ensuroe that the transducer be placed
in an area that has a single-hull thickness and is void of air or flotation
materinls other than solid tiberglass between the transducer face and the
water. Also, the transducer face should not be placed over hull struts or
ribs which gencerally run under the hull. Further, o location where the
rising angle of the hull exceeds 15° should be avoided to minimize the offoct
of the boat's rolling.

[t i advisable that the mounting location be finalized through a little trial
and  error  after all  other installation works have been  completed.
Temporarily put some silicone grease (not the type that sets up alter
drying!) inside the hull. Push the trunsducer down to squeeze out any air
bubbles. Turn on your unit. Run the bhoat at various speeds and move the
transducer to different locations lo sclect the position where the best picture
is obtained. Once a good location is found, you ay permanenily mount the
transducer.

The inside-hull mounting is accomplished as follows. Sece figure 6 for outline
drawings.

1. Lightly roughen the transducer tace r
with fine #10 sandpaper und degrease 5
it with a solvent (thinner or slcohol).
Also, roughen and degrease Lhe
inside of the hull where the
transducer is to be mounted.

2. Allow both to dry completely, then Squeeze out
coat the transducer face and hull all air bubbles,
with the adhesive supplied. In a cold
environment, you should warm the
adhesive to approximately 40°C before
usage to soften it.

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

trapped in the adhesive. Allow Figure 4 Inside-Hull Mount
sufficient time [for the adhesive to
dry.



Through-Hull Mount (1ransducer Type: See figure § on page 10.)

This type of mounting provides the bpest performance of all, since the
transducer protrudes from the hull and the effect of air bubbles and
turbulence near the hull skin is reduced. To determine the {ransducer
location, keep in mind the general considerations described on paye 6. Also,
when the boat has a keel, the transducer should be at least 30 em (1 foot)
away from it. ‘lCypical through-hull mountings are illustrated in Figure 5.

~Nut

/. Flat Washer

-~ Nut

" Flat Washer

- / :’
/// ‘l Hull Bottom

_ Rubber Washer

Hull Bottom

| |

Deep-V Hull Flat Hull

; Figure 3 Typical Through-Hull Installation

L J

Through-hull mounting is accomplished as follows.

1. with the boat hauled out of the water, mark the location selected {or
mounting the transducer on the bottom of the hull.

2. If the hull is not level within 15 degrees in any dircetion, lairing blocks
made out of teak should be uscd between the transducer and hull, both
inside and outside, to keep the transduccr face parallel with the water
line. Fabricate the fairing block as shown in tigure 6 and make the
entire surface as smooth ag possible W provide an undisturbed flow of
water around the transducer. The lairing block should be smaller than
the transducer itself to provide a channel to divert turbulent water
around the sides of the transducer rather than over itz face.

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

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

5. Mount the transducer and fairing blocks and tighten the locking nuts. Be
sure that the transducer is properly oriented and ite working face is



parallel to the waterline. Do not over-stress the stuffing tube and locking
nuts through excessive tightening, since the wood block will swell when
the boat is placed in the water. [t is suggested that the nut be tightened
lightly at installation and retightened several days after the boat has

been launched.
CAUTION
The tightening torque should not exceed 400kg-cm.

LExcessive stress will cause damage to the threads of
the plastic stuffing tube.

1
fo 24(0.94) ?0
SRS
{
|

HOLE FOR STUFFING
 TUBE

120(4. a

120(4.72) ¢

.

BOC1.18)

i
\
e

28 (L 1N
I N o

LOWER ™|

HALF

SAW ALONG SLOPS OF HULL

Type 520-5PSH Type 520-5MSB

‘ Figure 6
Inside-flull and Through-lull Transducer Oulline Drawing &
Fairing Block Cutting Instruction

Transducer Preparation and Painting

dJust prior to putting your boat into the water, the face of the transducer
should be throughly wiped with a detergent liquid soap. This will lessen the
time necessary for the transducer to establish good contact with the water.
Lliminating this will lengthen the time required for complete "saturation" and
will reducc the performuance of the unit.

To maintain the sensitivity of the transducer, do not coat the face with
heavy pigmented antifouling paints, i.e., cuprous oxide types. Use only ua
light, thin coat of a vinyl based antifouling paint, like International Paint's
TRI-LUX No.67 or No.68.
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DISPLAY UNIT INSTALLATION
Mounting Loecation

‘The display unit is carefully constructed to be able to withstand the
humidity and corrosive atmosphere common in the marine environment, but it
is not designed to be used outside, directly exposcd to that environment.
Salt water spray will most assuredly cause damage to the sensitive
components inside. Keep these and the following factors in mind when
planning the installation of the display unit.

CAUTION

Furuno will assume no responsibility for the damage
caused by exposure to either fresh or salt water,

1) The display unit consumes very little power, so there is no need of
forced air ventilation. However it is necessary to provide at least some
circulation of cooling air by allowing sufficient space around the unit.

2) Many owners will undoubtedly use the FCV-662 on small boats, many with
center consoles. The display unit must be mounted inside an enclosed
cabinet, completely shielded from salt water spray, and from fresh water
spray if the boat is usually hosed down after a day's outing. Most small
center console boats are equipped with such an enclosed eabinet behind
the wheel, and most have clear doors so that equipment may be seen
behind them.

3) Even though the picture is quite |
legible even in direct sunlight,
it is recommended to keep the
display unit out of direct
sunlight or at least shaded
because of heat that can build
up inside the cabinet.

4) Consideration should be made to
provide space for access to the
mounting hardware on the side
and connectors  behind the
display unit. Also allow at least )
a foot or so of "service loop! in Weight: 4 kg
the cables teo allow the unit to .
be pulled forward for servicing Fig.7
or internal adjustment.

5) The display unit can be mounted on either a table-top, bulkhead or
overhead. Make sure that the sclected location is strong enough to
support the unit under the conditions of continued vibration or shock
which will be normally encountered on the boat. If necessary, appropriate
reinforcement measures should be taken in the mounting area.

fap]
~

The display unit should be mounted apart from equipment(s) emitting
heat. Algo, do not put thing{(s) on the top of the unit.

Mounting the Display Unit

1. Mark the screw locations by using the bracket as a template.

11



2 Drill four pilot holes for the hracket.
3. Install the bracket by using the screws supplied.
4. Tit knobs, rubber washers and knob washers to the display unit.

5. Install the display unit in the bracket. Tighten the knobs securely.

ix the bracket in the Fit knohbs and washers Install display unit
planncd position. to display unit. onto the bracket.

Rubber washer Knob washer

y
;é sScrew
p ;

L__“ 208 S
: I (3.0t

CABLE CONNECTIONS

Cable connections to the FCOV-662 display unit are made al the connecto
located at the rear of the unit. Pig.9 shows the wiring intructions.

REN®

P9 B Y
e

=2

\\\\\‘ -l
TeSmwe—— . to Loran LC-90
Ground {(See P.AP-2.)

Trunsducer

Speed/Temperature Sensor
Fig.9 Cable Connection J

Transducer Cable Connection to Display Unit
In order to minimize the chance of picking up electrical interference, awv«

where possible routing the transducer cable near other on-board electri
equipment. Also avoid running the cable in parallel with power cables.

12



Power Cable Connection

The FCV-662 is designed to operate normally at any voltage between 11 and
40Vdc. The power should be directly taken from the distribution board or
breaker panel.

Connect the red lead of the cable to the positive (+) terminal of the battery
and the black lead to the negative (-) terminal.

CAUTION

Reversing the polarity will result in blowing the fuse
and may very well damage internal components.

GROUNDING

The FCV-662 is designed to operate normally without grounding the display
unit, provided that the cable routing precautions stated before are taken.
However in some cases, interference may show up at high gain settings, and
it may become necessary to ground the unil to the boat's grounding bus to
eliminate the problem. In such cases, run a heavy duly ground wire [rom
the grounding lerminal on the rear bolttom of the display unit to the nearest
grounding point on the boat.

On a fiberglass boat, it is best to install a ground plate that measures about
20 em by 30 cm (0.8 feet by 1.0 feet) on the outside of the hull bottom to
provide a ground point. If this is not practical, the engine bloek can be
used.

13



BASIC OPERATION

INTRODUCTION

The FCV-662 is provided with two pages of PICTURES, "A" and "B", ecither
of which ecan be selectively projected onto the CRT screen. Note that both
pictures "A" and "B" are concurrently produced. While you are watching
picture "A" on the secreen, for example, picture "B" which is unseen on the
screen is produced in the background as well, and an up-to-date picture is
readily available there ("8") for projection onto the screen instead of "A".

Each PICUTURI has six presentation modes shown in Fig.10 and you will
select one of them, "LOW" means that the picture is painted by using the
low-frequency transceiver, and the "HIGH" by the high-frequency
transceiver.

L 1t [—.[ v

¥ N\ Normal (LOW) Normal (HIGH)
"L Hyppn
if
Normal (LOW) Normal (HIGIHD
 RERRECEEEEEES + +
a h Bottom Lock (LOW) Bottow Lock (MIGEHD)

t
A Normal (LOW) T
................ - + /\ Graphic Data Logging
f f Normal (UIGH) / A~ (Water Depth/Ship's Speod*/

Water Tempevaturc*)

['ig.10 Plotting Modes

* For display of ship's speed and water tempera-
ture, an optional sensor device is required.

Controls of the picture, such as the basic range or range phasing, are
given to pictures "A" and "B" commonly from the front panel. An exception
to this rule 1is the picture advance speed, which can be controlled
independently for both pictures.

As you can see, your unit 18 quitc sophisticated. But don't worry.
Operation is quite =asy; pressing of each touchpad is acknowledged hy a
beep sound, and keying sequence is smartly organized and acknowledged by
alphanumeric/symbolic indicators on the screen.
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2) Now you can select any item under the function. Press the 4Y¥ keys
until your intended item indicator appears on the upper part of the
sercen.  See page 30. For example, if you are presently using Basic
Range "5" and want to change it to "3", press the ¥ key until "3" is
displayed to the right ot the 1} symbol at the top of the screen.

|
x NG

Range Phasing Mode i . . o
Selest Koy P a6 g [ouois) —— FUNCTION SELECT KEY
- P o~ ip! 3iti Data
Transmission Rate kil_&"\ . m()m | Ship's Position
Select Key ‘@{_ﬂ R \oVxria Display Key
. N ; Temperature Unit
s i 3 5 e QN (g, D rme) o] 1
Noisc Limiter Key N |2 me)— Select Koy
1 , | shints S .
lue Select Koy — o;\_z/@ Gpo) A0 L Ship's Speed Unit !
WGTE_> s P Select Kay ;
Picture Advance Rate 14 (@l }I;,:‘D'TE‘) 20) ! Distance-to-go
Salect Key EE e Presot Key
O S N
| ‘ SO ‘-m‘..ur ------ Key Layout on Pancl
‘!_‘ -l } Secondary Functions
|
o —tee Ttem Indicators

Fig.13 Secondary Functions of Keys

When the SECONDARY function is sgelected as illustruted above, keying
operation i3 quite simple. Every pressing of a Fanction key moves the
underling "L" between the item names or changes the numeral which is
displayed beside the key symbol, In [Fig.13, the Range Phasing, for
example, is presently in the BMANual mode since the underline "L'" is
appearing under the MAN. [f you press the Gen switch, this underline moves
under the AVY and the AUYTomatic Rang;‘é/ Pliasing mode 1s  sclected.
Likewise, the Transmission Rate (set to 10 at present) changes with every
pressing of the @J key.

For opcrator convenience, the BSHECUNDARY function key symbols are
displuyed on the screen with a circle as opposed to the square fipures of
the PRIMARY lunctions. Do not forget to select the SHCONDARY lfunction
beforechand when it is instructed to press the "round" function key in the
following pages.

Power ON/OFF and Brilliance Control: ({j} }

SN Y s |

Power is supplied to the unil by turning '

the :ZX knob clockwise until a click is ngn _-mml:lj }D;. off
heard. Further clockwise rotation

adjusts the screen brilliance, To extend nA_Ln,_E_J M zero

the life of the CRT, do not unduly ‘

increase the brightness of the screen. | Off_,_JEJ @~28m

Note that there is a 6-10 sec. delay | -

prior to display of the picture while the off o @_ wgw

CRT warms up. Every time power is | ‘—k i
applied, the primary and secondary ) ‘ !
functions will default as shown in | F1§-1¢ Default of Primary Functions |

16



Figures 14 and 13 respectively,

To turn off the unit, turn the knob fully counterclockwise until a click is
heard.

: . . . ( ‘ —
Picture Page and Presentation Mode Selection LLEE Egm
Press of the K\@)key instantly projects the picture "A" ("B'") onto the
screen.
To select the presentation mode, ftirst press the |*! or [2] key even if
your intended picture page is already shown on the screen, and press of
the A v  keys directly afterwards changes the presentation mode. For
example, if you want to set the Graphic Data Logging mode on the picture
page "8", first press the E} kKey and then press the A or v key a few
thnmes until the "B-CGR" is displayed at the top center of the screen. See
page 30,

[Ttem Indicator Progentation Mode - . :‘_A :_
| TR Normal (1IGH Frequency)
12 LT Normal (LOW Frequency)
“ B | Hormal + Dottom Lock (HIGI Froquencey)
‘ "LB" | Normal + Bottom Loek (LOW Froquency)
"LH" i Normal (LOW) + Normal (JIGHD)
"GRY ! Graphic Data Logging

It is recommended to use picture "A" with vour most often used mode; "L"
("(")y for normal fishing in the deep (shallow) water, "LB" ("1UB") for
bottom trawling in the deep ({(shallow) water or "LH" for diserimination of
fish species.

Suggestion on selecting frequoency

1) Combination of nigh frequency and high transmission rate (see page 26)
is very useful to detect species which do not have air bladders (e.g.,
sharks) or which are very sinall and do not readily reflect the echo.

2) When the sea is rough, noise (reddish color) heavily covers the surface
layer, and sounding is easily interrupted by aerated water which passes
below the transducer. It should be noted that a high frequency is less
influenced by rough sea when compared with a low frequency. llowever,
in the application where observation of DSL (plankton layer) is flest
essential, use low frequency because such scattering objects are clearly
plotted.

3) To watch the seabed condition in bottom trawling, a low frequency is
preferable because the seabed is plotted thickly and changes of the
width can be casily noticed; a wide seabed trace indicates a huard and a
narrow trace a soft seabed,.

4) The "LI" mode offers dual watch of both low and high frequencies, In
this mode, discrimination of species or fish size is possible through
experience. A fish body reflects noth low and high frequencies, but the
proportion of reflection differs from fish to fish. Also, it is widely
known that tiny tish reflects high frequencies than low frequencies.



5) Though a high frequency offers a sharp, clear-cut picture, its use
should be limited to shallow water fishing because it is easily attenuated
in the water.

Bottom Lock Presentation

Selecting the "HB" or "LB" mode provides a compressed normal picture on
the upper 2/3 of the screen and a 10ft (2.5m, 1.25fa, 2.5P/B) wide layer in
contact with the seabed is expanded onto the rest of the screen with the
seabed contour aligned. The range of expansion can be easily recognized on
the normal picture because it is marked with a YELLOW line as illustrated
below. This mode of presentation is indispensable for bottom trawling.

Expansion Range
Marker

IYBLLOW

REDDISH BROWN N

RED e

%_,,_r 2.5m  10ft 1.25fa 2,5P/B
YELLOW

Seahed
Contour

Fig.15 Hottom Lock Presentation

o S RO U R O S P S U OV |

For the bottom-lock prescentation, the scabed contour wmust be steadily and
distinetly plotted in RID or RLEDDISII BROWN colot. Adjust the Gain |-
Control for the best scabed presentation., Too high a setting of the control
in shallow water may cause heavy surface nolse that reach the scabed,
causing erratic bottom lock operation.

Contrary to picture "A", it is rccommended to utilize picture "B" for your
scecondary purpose. Suggested are "GR" (Uraphic Dala Logging) (see page
30) and echo plotting with a slow picture advance rate (see page 20) to
ohserve long-termed transition of underwater conditions, ecte.

Normal Picture Range Selection

The '} Basic Range and 1, Range Phasing functions used topgether give the
operator the means to select the depth he can obscrve directly under the
boat. The Basic Range can be thought of as providing a "window'" into the
water column. The start of this window is determined by the setting of the
Phased Range selection. For example, if you select Basic Range "5", you will
have a 250-foot deep viewing area, which may be moved anywhere in the
water column by wusing the Range Phasing function. 7To continue our
example, if the Phased Range is set to 50 feet, the top of the range window
would be at 50 feet, and the bottom of the range window would be at 250
plus 50 feet or 300 feet.
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i _F’_
|
) @ The window can be phased up and down by

Norma! Plcture using the 1y Range Phasing function.

Range

|
| 11
[ o)
i
| (‘h @ The widin of the window can be selected

o by the 1} Basic Range function,
<X \
T |

20

ig.1l6 Normal Picture Range Selection

Basie Lkange Selection @ zlA Cwl
{ \ |

Press of the @ key followed by the a4 ¥ keys seleets the bhasic range:

Setting 1 2 3 4 5 6 7 8
Mcters 5 [ 107120 | 40 [ 80 | 160 2407 320
Teet 15 |30 | 60 120 | 250 | 500 750 11000
Fathoms 2.5 5 i 2| 40 R0 120] 160
P/B 4 | 8 {16 | 32| 60 | 120} 180§ 250

The basic range is indicated to the right of the | symbol at the top of the
SCI* it

Range Phasing |1y ‘ﬂ v |

The range (window) selected_may be phased up and down by pressing the
A Y keys directly after the M1 key. The amount of range phasing, e.g.,
the depth at the upper limit of the window, is digitally indicated at the top
right corner of the screen with the " I} " symbol. Step of range phasing
with the a or v key differs with respeet to the basic range settings.

2 3 4 5 6 7 3
§] Metors 2 B0 |08 ) B0 I00

Setting 1
i

T Feet 5 [ 10 | 20 | 40 | 50 |100 (250 | 256
1
1

E | Fathoms l 2 5 10 20 40 30
P| P/B 2 5 5 20 | 40 50 50

(llow to move the window quickly between extreme noints)

It you are presently using a small Basic Range Window and a large Phasoed
range setting to set the start of the display window, and should you want to
change the phasing back to zero, then you would find that this can be
accomplished by holding down the A key continuously, but since the
increments of change are small, that it would take a long time to get back to
zero. In this case, it is better to change the Basic Range to a higher
setting, and then hold down the Phased Range key to get back to zero
phasing more quickly.
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For example, if you are using a Basic Range setting of "2" (30-foot range
window)}, and a Phased Range setting of 550 feet, a single push on the 4
Phased Range key will cause a change of only 10 feet, meaning that you will
have to hold down the key for a rather long time before getting to zero.
Instead, change the Basic Range to "8". Now the increments of change for
the Phased Range keys are 250 feet, and you can got back to zero quickly.
Return the Basic Range hack to what you want after this.

NOTE

For the manual range phasing mentioned above, the
manual shift mode must be presclected. See page 23,

Gain Control E

The Gain control adjusts the sensitivity of the receiver. Normally, the gain
is set to the point just below where excessive noise appears on the screen.
As a general rule of thumb, use a higher gain setting for greater depths
and a lower setting for shallower waters. For example, if you arc looking for
fish between the surface and the bottom in a range of perhaps 20 to 50 feet,
you may not be concerned at all with seeing the bottom. You might use a
Basic Range setting of "3" (80 foot range window) with a Phased Range
setting of 0. You would bring up the gain until excessive noise 8 shown
batween the surfuce and bottom  and then you would back off just o little.
Now fish will show when they are encountercd.

i

DEEP [’ \ ‘

{ ‘\’ T T TN
Rt P e I e
REDDISH g T ‘
8ROWN Y ’
N ) 4§
) s * A i R T

Too High Proper Too Low

Fig. 17 twin Control Adjustment

As another example, if you are interested in sceiny fish close w or on the
bottom at 150 feet, you might be using a Basic Range of "3" (80-foot
window) with a Phased Range setting of 100 leet. lere you would bring up
the gain until the bottown Is shown in the highest intensity level, BRIGHT,
and then increase the pgain a bit further until excessive roise appears on the
screen. Again you would back off the pain until the noise just disappears.
In both of these cases you are setting up the maximum level of usable gain,
assuring you of the greatest possibility for seeing fish.

Picture Advance Speed Selection: (;‘; A v |

v

Because the picture is built up one scan line at a time, from right to left
across the screen, the amount of history displayed on the screen is directly
related to the picture advance speed. At the fastest advance speed "4,
each transmission results in one scan line being produced on the screen.
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With the slowest advance speed "1", you will only see one scan line
produced for every 6 transmissions. This will result in a longer amount of
history being shown on the screen.

Press of the@uvheys determines the speed of picture advance from right to
left across the screen. The fractions in the table below correspond to how
many transmissions are necessary to construct one scan line. For example,
if the Picture Advance Speed is set to "4" (fastest), with a Basic Range
setting of "4", and a Phased Range setting of 50 feet, an echo will remain
on the screen for approximately 45 seconds.

As another example, using the same Basic and Phased Range settings above,
if the Picture Advance Speed i8 set to "1" (slowest) an echo will remain on
the screen for slightly over 5 minutes. If the advance speed is set to "0¢,
the display will remain frozen indefinitely.

& ftem indicator | 07 T A B A
BSean Line/
Transmissions (Freeze)| 1/6 [ 1/4 | 1/2 | 1/1

when selecting an advance speed, keep in mind the following guidelines.

1) At faster advancement specds ("3" or more), carce should be taken not to
misjudge the size of the fish school; a fast advance speed will expand the
size of the school horizontally across the screen. (Fig.184)

2) A slower advance speed ("2" or less) however will contract the size of
the school across the screen. (Figure 18h)

(a)

Fig.18 Picture Advance Rate Comparison
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USEFUL FUNCTIONS

Picture Record/Recall imeEM | A |'Y

L]
In addition to pictures "A" and "B", another two picture record pages, "a"
and "b", are provided for advanced operation.

Press of the [ key followed by the ¥ key ecauses the picture to stop
advanecing and records the picture. To return to the normal picture
advance, press any key.

The recorded picture may be rccalled onto the screen at any time hy
pressing the E and A Keys in order. The reealled picture bears "MEM"
indication at the top left corner. Upon pressing any key, the presentation
will return to the original state.

It should be noted that when picture "A™ ("8") is displayed, the above-
mentioned operation  records/recalls the picture to/from picture page "a"
("b"M . Crossed record/reeall is not possible; page "a" can not he recalled
when picture "B" is displayed.

CRT
Reeall ’/\ RY Recull
R ST IR R
Record ! Record

Fig. 19  Picture Record/Recall
i e I

Target Depth Measurement by VRM: AW

After depressing the 4 key, press the av keys, and the preen Variable
Range Marker line which runs horizontaliyv across the sereen moves up and
down., The depth of the marker lince is digitally indicated above the linc.
Sce page 29.

By moving the VRM line ontc a target echo, you can read out its exact
depth.

Noise Limiter: '%‘F\NVL)

When noise interference from other eche sounders operating nearby or other
types of electrical interference exist, you may use the Noise Limiter to
eliminate or reduce the interference. (See Figure 20.) If the Noise Limiter
is left on when no interference exists, weaker echoes may be missed or
eliminated. An "NL" symbol appears at the center top of the screen to alert
the operator that the Noise Limiter is "ON".
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m THIE -
i [nterference
w . ) [—
Interforence ‘551‘\ from nearby*z\\
i
from other T echo sounder

clectric devices

el

Fig.20 Types of Interference

Automatic Bottom Traeking: MWie-

1AUT N
Sclection of the AUTomatie SHIET mode disables the function of the ‘1“ koy,
and instead the Basic Range window is automatically shifted up and down in
aceordancee with the depth of seabhed contour:

The Basic Range window jumps up when the
seabed trace rvises up over the coeunter of
the nornal picture, and jumps down when
the seaboed trace disappears from the lowest
limit of the picture. The step of jumping is
1/4 of the basic range in usc.

NOTE

1) 'This may be usced with the "LB" or """
presontation,

i |

MM ' 2) When the seabed roturn bocomes wealk,
it m : the AUTO mode does not work and
. LVINN ’

"AULT indication disappears. Now, vyou
Fig.71  Automatic Catt .use the“:\‘lANou sx"n,tt function., To
continue AUTO mode, increasce the
Gain for stable reception of the scaboed
echo.

Bottom Traeking

Distance-to-go Preset/Distance Run Clear: (D/T\rj/ji L.‘}J év

As illustrated on page 29, "Distance-to-Go" or "Distanee Run® s displayed
at the lower left corner of the sereen. Press of the om key followed by the
Ay keys lorces the digital readout to change for preset purposce. The value
to be preset is displayed at the right of the @9 symbol indication. If non-
zero mileage is preset, it is regarded as "distance-to-go"; the wileage is
counted down in accordarice with the ship's movement. 1t should be noted
that the mileage readout decreases so long as the boat moves regardless of
the ship's heading direction.

On the other hand, if the mileage is cleared to zero, it functions as the
"distance-run meter"”; the mileage is counted up in accordance with ship's
movement.

NOTE: For "distance-to-go" or "distance run” indication, an optional sensor
device s required.



Alarm: b

There are two types of objects which can trigger the alarm; the seabed and
fish. Press of the (] key selects the trigger source between the two
objects and changes the item indication:

-

Item Indicator "FA"(Fish Alarm)|["BA"(Bottom Alarm) none

Alarm Trigger Source Fish Echo Seabed Echo Alarm disabled.

When the "IA" mode {s selected, the echoes which are plotted below the
seabed contour are ignored, and only fish echoes can trigger the alarm.
Contrary to this is the "BA"™ mode where only the seabed contour is
watched., If you do not need the alarm function or wish to silence the
alarm sound, press the key until the alarm indicator disappears.

Alarm Zonc Presect: D iAi v ] JA i 4

Press of the (M key followed by the Av keys changes the width of the
upper-alarm  zone which is indicated by a white color bar as illustrated
below, and the [ Ay keys set the lower alarm zone. When both the upper
and lower alarm zone bars are extended through one another, the erossover
section of the bars becomes white and upper and lower portions disappear as
llustrated below. This is the Midwater Alarm Zone.

' I N ”_]

... Upper
Alarm Zone

o ower
Alarm Zone

|

Fig.22 Alarm Zones

wWhen fish (FA) or the seabed (BA) enter into the alarm wzone, the alarm is
rcleased.

NOTE

1) lLicho with a weak color can not trigger the alarm; the fish must be
plotted in YELLOW or higher gradation color in the "FA" mode and
the seabed must be RED or REDDISH BROWN in the "BA' mode.

2) An echo which is plotted within 1m from the gzero line can not
trigger the alarm,

3) When the "LH" (dual frequency) mode is selected, the echo in the
low frequency picture serves to trigger the alarm. The high
frequency picture is ignored by the alarm,



Typical Applications

(1) Bottom Alarm (Mode: "BA™

The Bottom Alarm can be thought of as 'm
a zone extending from the transducer E;.(lnsensitive Zone)
down to a depth of wuater greater than tUpper Alarm Zone

the depth is known to dramatically and
suddenly rise without warning, 1t may
be a good idea to set the Bottom Alarm
10 (or even 20) feet below the boat's
draft to warn of impending danger. For
example, let us say that your boat has a
draft of 3 feet, (i.e., the transducer is
flush with the hull bottom, 3ft. below .
the surface) but you want to set a lower Fig.23 Dottom Alarm
limit of 10 feet below the transducer as .
an alarm zone.

the draft of the boat. In waters where l

Now use the (M v keys to move the indicator bar down trom the top
right-hand cdge of the display to 10 feot. 1f you overshoot 10 feet, use the
v k| key to get back to 10 fect. Now should the bottom rise into the
indicated "forbidden" zone, the alarm will sound, and you know you must
exercise eaution before procecding any further. Note that the bottom alarw
only works more than lm below the transducer to aveid locking on  the
transmission "main bang", and does only when the bottom is colored red or
reddish brown.

(2) Fish Alarm for Bottom Fishing (Modc: "FA™)

For bottom fishing, the alarm is set from
the lower right-hand edge of the display
upwards to a level set by the operator
above the bottom. For example, if you
are in 53 tfect of water and your range
setting is 0 to 60 feet, you might set
the upper edge of the indicator bar at
43 feet, Now any f{ish that appears in
the region between the bottom and 43
feet will sound the alarm. You would use
the [g av  keys to move the indieator
bar.

Pig.24 Bottom Fish Watch

(3) Fish Alarm for Surface/Midwater Pishing (Mode: "FA'™)

For surface or midwater fishing, you want the Fish Alarm 10 sound, snhould
fish appear in an area somewhere between the transducer and the bottom,
However, an alarm set all the way from the transducer downwards may cause
a lot of false alarms because of surface turbulence. Thus you would
probably want to set the top edge of the alarm zone fto de below the surface
turbulence seen on the screen.

For example, let's say that a particular species of tish you want to eatch
normally are tound in the range between 30 and 60 feet, and the range
shown on the screen is presently 0 to 120 feet. Press the = Kkey to
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activate the alarm. MNext ensure that both Upper and Lower Alarm Zone
indicator bars are off the screen by first pressing the [™ & Upper Alarm
Zone key continuously until the bar disappears from the screen and then
pressing the [g w Lower Alarm Zone key until the bar also disappears.
Then press the [® ¥ Upper Alarm Zone key until the indicator bar moves
down to the 60-foot mark. Now press the [g A Lower Alarm Zone key
until the indicator bar coming from the bottom passes through Llhe one
extending from the top downwards and then release the key when the
indicator bar reaches the 30 foot-mark. Any fish appearing in the zone will
cause the alarn to sound.

D U

R

"
‘;’Amrm Zone |

Fig.25 Surface/Midwater Fish Watch J

Temperature Unit Selection: @P"}*F-J

Press of Lhe ée  key changes the unit ol the waler temperature indication
between Centigrade and Fahrenheit.

NO1: tor  water {lemperature indication, an optional sensor device is
roouirad.
Ship's Speed Unit Selection: @ig)h%,;‘

Press of the @ key e¢hanges the unit of the ship's speed indication
betwoon Knots (Nautieal Miles Per lHour) and Statute Miles Per llour.

NOTI: 1. lor ship's speed indication, an optional sensor device is required,
2. Unit of Distance-to Go or Ristance Run is not changed, it is vlways

in Nautieal Miles.

Ship's Position Indication: NAvaoFiFJ

Press of the ¢ key turns on and off the ship's position indication.

NOTE: For ships position indication, a position fixing device must be
connected.

Transmission Rate Selection: ()(/F;FU A ‘v
g — ]

Press of the k3A¥ keys changes the transmission rate in 11 steps.

b
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Item Indicator] "0" [----- ngh trge
TX Rate lowest| ----~ |highest, AUTO

For detection of small objects in shallow water, a higher transmission rate is
preferable as mentioned on page 17. Also when interference noise from
another boat appears on the screen persistently, change the transmission
rate with the 4 (Noise Limiter} turned on. Seec page 22,

Ship's Speed Dependent Mode "8"

As you may be aware ol, an ccho is plotted wider horizontally as the ship's
speed decreases. As an exireme case, imagine that your boat is stationary
and a small target exists just beneath the boat. Thouph the actudl target is
small in size, it will appear very long horizontally. Contrary to this is the
case where the ship's speed is very fast; a target tends to appear narrow
beeause the boat passes over the target in a short time. Thus you must
always bear in mind that the picture expands horizontally as the ship's
speed decreuses and shrinks as (he boat speeds up.

The solution for this inconvenience is the "$" (Ship's Speed bDependent)
mode where the transmission rate and as o result the picture advance rmate
change automatically in proportion to the ship's speed. As shown in the
illustration below, the horizontal scale of the pileture is not influenced by
the change of ship's speed.

Ship's Speed
Normal Mode Dependent Mode

r v \ '

Fig.2z8 Normal v.s. "S" Mode




NOTE 1. For the Ship's Speed Dependent mode, an optional sensor device is

required.

2. iven when the boat has stopped completely, the picture advances

slowly. (If not, one can not interpret underwater conditions.)

Color Set Selection for Day and Nighttime Operations: ,DvéYT(Hgfi

On this color sounder, targets are painted in 7 colors (background in DEEP

BLULY in accordance with the echo strength.

llowever when the cquipment is used in a bright environment, select the 6
color sct (5 colors on BLUE background) because the bright backpround is

more easy to use.

. Strongest —s—ow o o v o o e eiimeem—= N giginal
bevel === 5 5 1 3 2 1 [ D
Nighttime| Reddish . Light Deep
Y e Y 3] ( $1¢) 3
Mode | Hrown Red Qf'ixlxgu Yellow xrign Blne Blut,_ Bluo
Daytime . Light
1 ( ; Yell Gree > >
Mod e Red Jrange | Yellow | Green Bilue lil\i:
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INDICATORS

Echo Presentation Mode: "L, "t', "LRB", "HB", "LH"

The

following shows all the various indicators that show up on the echo

presentation mode pictures. As wmost of the indicators have been explained in
connoeetion with keying operations, description is given to only a few items.

Color Bar (See P, 28.)
gives reference of color gradation; reddish to bluish color
for strongest to weakest echo return.

** Ship's Position (See P.26.3 ** Position fixing device

| Water Depthi~ Depth Unit (See P.43.)

in Longitude/Latitude should be connected.

_ Picture Record/Recall Status (See P,22.)

Alarm Status (Sce P.24.)

Notse Limiler Status (Sce P.22.) |

Picuture Page und Presentation Mode (See PL18.) ]

‘ i Picture Advance Speed (Spe 1PL20.)

o t | Basic Hange (See P.1d)
|

Phased Range (See P.1Y.)

Minute Marker (YHELLOW)

One complete minute is shown as a 30 sec.
horizontal bar and 30 se¢. blaink space.

By observing the number of minute marks on
the screen, you can determine the amount
of history being displayed on the screen.

40.91N
18,968

Yariable Range Marker (GREEN) (See P.22.)

| Expansion Range Marker (YILLOW)(Sec P.13.)

Alarm Zone (WIITE) (See P.24.)
EIn rone

/

]
il 15.6k15 i1/ . .
25.88M . Fixed Range Scale
L[ +is.7°C | |changes depending on the presentation mode,
35.6 M

ll Basic Range and Y Phased Range settings,

This indicator shows the depth from the transducer to the bottom. The untit
is capable of reading depths beginning from lm below the ;ransducer. This
minimum depth limitation is necessary o prevent locking onto surface
turbulence rather than the bottom. In order fo obtain depth readout, the
bottom must be displayed on the screen. Note that the depth readout is
displayed even when the picture advance rate is set to "0".

Ship's Speed/* Distance-to-Go(Distance Run)/* Water Temperature

(See P.26,) (Sees P.23.) (See P.26.)
* Optional sensor device is required.

Fig.27 FEcho Presentation Mode Picture




Graphic Data Logging Mode: "GR"

In this mode, water temperature, ship's speed and water depth are plotted
in BLUE, YELLOW and REDDISH BROWN colors respectively. Water
temperture and ship's speed information come frowm the sensor device which
is optionally available, and the water depth information is fed from the
transceiver which is used toc plot on the unseen picture. (If the picture is
being plotted in the "LH" mode, the low frequency signal serves to measure
the water depth.)

1

Color Bar (See P.28.)

e
|
{ ** Ship's Position (See P.26.)
‘ in Longitude/Latitude

Item Indicators

e e e Picture Recourd/Recall Status (See P.23.)
\ Alarm Siafus (See P.25.)

! Noise Liuniter Status (See P.23,)

Picuture Page and Presentation Mode (See

i
‘ ! __Pieture Advance Speed (See P.22.) r.18.)
| L , Basic Range (See P.20.)
‘ ‘ \ } ] 1_“Phnsed Ranpe (See ?,20.)
t
((MEM FA NI B AR T ) Minute Marker (See P.29.)
| e el L g1
j S t 34 409N 0=
| 135 18.96E
40 - )
. 10-] = Gpaph of Water Temperature (BLUE)
) 30~
|
L 70~
20- 10-

T . | | * Graph of Ship's Speed (YELLOW)

Graph of Water Depth (REDDISH BROWN)

. 0-
16.6KTS
P — ~L 15,1NM
i 197 Q- -
o 318 w5 T e
— — =/
[ Water Dapth ‘ T r [l)e th Secale
\‘ { Depth Plotting Color (REDDISH BROWN)D
Depth Unit ;’
| ’ Temperature Scale (See P.26.)
(See P.43.) Temperature Plotting Color (BLUE)
i Speed Scale (See P.26.)

| Speed Plotting Color (YELLOW)

L" Ship's Speed/* Distance-to-Go(Distance Run)/* Water Temperature
(See P.26.) (See P.23.) (See P.26.)

* Optional sensor device is required. ** Position fixing device snould
be connected.

Fig.28 Data Logging Mode Picture |
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Utilizing Water Temperature Indication

All fish species have their respective habitable water temperature ranges as
shown below. By reading the water temperature indication, you can know if
the water suits the fish you are aiming for. If the temperature is far out of
the range, you can hardly expect a good catch.

It is also well known that current rvips, caused along sea streams/currents
or at their junction,often pather dense fish schools. This rip can be found
by watching lor ripples or <oloration of sea surlace, or by observing DSL
(plankton layer) on the c¢cho display. lHowever, it is more reliable and
engior to detect it by sudden changes of water temperature on the graphic
data logging mode.

10 1% 20 25 300 (9
T T T O (O R O IO OO A TR I
Cod {botlom)
e Mlaska Pollack {(Lotlom)
lalibut (botvtum)
King Cratu (bal Low) Howg fhabiia)
~ cdlerelng (anrface} )
-‘~SqJ|anl e G ) |
W Mka Mackeeol fbottom) i

P~ Buptaasio Paciiic (mid)
V]« Sardine (suri e
~  Gquid {surface)
<« Pacific Mockere) (surface)
= Yellow Tall (mid)
~ - Sea ream (botLom)
1~ Saury Pike (suituce)
Blawrin Tuna (mid) - = o

Big-uyud Tuna (wid) "[ ,,,,,, S
SLriped Mariin (mia) >)‘

Skipjack (sovtace) = f
Yollowi'in funa {mid) - »
T T T Y I Y O A B I [ I I
[\ 5 10 15 20 25 i (9

77227 wost inbabitabiu temperaturs

| L” ] inhabitable Lamperatare Dt by Prot. Uda of tokyo

Undveraily of Fishories
oo s
m Faan bnhabituble temperature

Fig.29 Optimum Water Temperature Spectra of Inportant Fish Species

NOTE: 1. For water temperature indication, an optional sensor device is
required .

2. The temperature indicated is measured by the sensor installed on
the ship's hull, not the temperature at midwater or at the seabed.
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INTERPRETING THE DISPLAY

As mentioned before both fish echoes and bottom contour echoes are
composed of a series of vertical scan lines moving right to left across the
sereen. [t is possible for the same object to be recorded on the display in
a variety of shapes depending on the distance to the object, the angle at
which the fish is struck by the transmitted pulse, echo strength, ete.

DETECTING AREA

The detecting area varles depending on the main beamwidth of the
transducer, as shown below. Objects out of the main beam but close to the
beam will be presented less densely, smaller in size, and at a lower
intensity.

With the PFCV-662, the operator has the choice of either 50kIly or 200kliz
operation. There are advantages and disadvantages to bolh {requencies and
yvou should selocet the frogquoency best suited to your nceds.

Generally, beamwidthr depends on transmission  [requency; a narrower
beamwidth is usually obtained at the higher frequency. For example, the
200 Kilz transducer has a -3 dfi" Leamwidth of approximately 0 degrees,
whereas  the 50 Kz teansgducer has a beamwidth of approximately 46
degrees.,

Transducer Types: 520-5PWB/5PSTB/BMS B

SCKHz DEPTH  9pokHy
\ oo
R, A

- 150 -kmiiin
{Fact)

e 127

Fig.30 Comparison of 50 and 200kHz Transducers

Because the beamwidth of the 200kllz transducer is narrow, the operator
has the advantage of higher resolution. In addition, the coffects ol cruising
noise and air bubbles are greatly reduced, since air bubbles resonate at a
frequency bhetween 15 and 100kHz. On the minus side, 4 narrow beamwidth
transducer will display even the smoothest bottom contour in a sawtooth
pattern if the boat is moving up and down due to pitching and rolling of
the hoat.

This makes diserimination of fish down close to the bottom difficult. Also,
because of the limited coverage area, a narrow beamwidth tends to overlook
catchable fish at the sides of the boat. (The maximum percent of depth
covered on the hottom for the 200kHz transducer is 17% of the depth. For
example, if the bottom depth is 300 feet, the diameter of the coverage
cirele on the bottom would be only 52 feet.)
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ZERO LINE

The zero line (sometimes referred to as
the transmission line) represents the
transducer’'s position, and moves off
the screen when a deep phased range
is used.

FISHH SCHOOL ECHOES

Fish  school cchoes will gencerally be
plotted between the vero line and the
bottom. Usuully the [fish school/iish
echo 18 weaker than the bottom echo
beeause the reflection surface and the
reflection  property are much smaller
than compared to the bottom. The size
of the fish school can be ascertained
frowm the density of the display.

BOTTOM ECIIO

lichoes from the bottom are normally the
strongest and are displayed in the
reddish brown color but the color and
width will vary with bottom composition,
water depth, frequency, sensitivity,
ete.

In a comparatively shallow depth, a
high pgain setling and a strong bhottom
echo will cause a secoud or sometimes o
third or a fourth echo to be displayoed
at the same interval betwoeen them bolow
the first echo trace. 'This i8 becausc
the echo travels between thoe bottom
and the surface twice or more in
shallow depths.

The color of the bottom echo can be
used to help determine the density ot
the bottom material (soft or hard). The
harder the bottom, the wider the trace.
If the gain is set to show only a single
bottom echo on mud, rocky bottom will
show a second or third botitom return.
The Basic Range chosen should be set
to show the first and second bottom
echoes when bottom hardness is being
determined.

3¢

Pig. 31

Phased

Small Large
school school

Size of fish
gchool

Fig.32

intensity
difference in
water depth

Second
hottom echo

Second

botton echo.
g . ~ 4
Chird .
bottom acho——_1 /4

[
Fourth //r

hottom echo ! Tl

Rock base

Mud & sand .

W




In rough waters the bottom is re-
corded in a zig-zag pattern, similar to
the teeth of a saw. This is caused by
the heavy piteching and rolling of the
boat, causing the sounding direction to
fluctuate and the distance to the bottom
to vary.

SURFACE NOISE/AERATION

When the waters are rough or the hoat
pusscs over a wake, surface noise may
appear near the zero line. As surface
turbulenee s acoustically equivalent to
running into a brick wall, the bottom
cecho will be displayed intermittently.
Similar noise somcetimes appears when a
water temperature differcnce (thermo-
cline) exists. Miterent species of fish
tend to prefer different temperature
zones, so  thermocline information may
be useful to help identify target (ish.
200Kz tends to show shallow thermo-
c¢lines better than 50Kz,

In  rough waters  the display is
occasionally interrupted due to below-
the-ship air bubbles obstructing  the
sound path. ‘This also occurs when the
bont makes a4 quick turn or reverscs
movemont. Lowoering the picture
advance speed may reduce the inter-
ruption. However, reconsideration of
the transducer installation may be
necessury i the interruption occurs
frequently.
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MAINTENANCE

GENERAL

The equipment will maintain optimum performance for & long period.
However, continued performance cannot be expected without periodic
inspection and maintenance. Important peints to be checked from time to time
are tabulated below.

Check Item Action

Cable run If cut, repair it.

Power cable plug/ If loosened, secure it firmly.

transducer cable plug

Display unit grounding If corroded, clean it.
Switech knobs It looscned, sccurc firmly. '
Ship's main voltage If out of eatings, correct problem.

FUSE REPLACEMEINT

To protect the oquipment from sorious
damage, a fuse is provided on the powor
cable, as illustrated. The fuse protects
against oveevoliage/reverse polarity of
the ship's wains or internal fault of the
equipment. (f the [use has blown, first
find the cause of the problem before
replacing it with a new one. A fuse rated
for more than 3A should not be used,
since it may causc scerious damage to the L

cquipment.,

CLEANING AND LUBRICATION

Keep the equipment clean and dry at all times. Dust or loose dirt should be
wiped off with a soft, dry cloth. (o remove heavy dirt, use wild detergent
and water on a cotton tipped swub or sofl cloth.

CAUTION
Never apply plastic solvent, such as thinner
or acetone, for cleaning and lubrication. It
may dissolve paint coating/markings on the
front panel.

MAINTENANCE OF THE TRANSDUCER

Underwater growth on the transducer face will result in a gradual decrease
in the sengitivity., Check the transducer face each time the boat is
drydocked., If any barnacles or seaweed growth is found, remove them very
carefully with a piece of wood or sandpaper, taking care not to damage the
transducer face.
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TROUBLESHOOTING

In this section, troubleshooting is arranged in two parts: one for the user
and the other for the service shop. "Basic troubleshooting for user”
includes simple tests of the equipment which the user can handle, such as
operation, installation and  visual checks. The '"More extensive
troubleshooting for the service shop" is considerably more complicated and
must be done by a qualified serviceman. If something appears wrong with
your unit, check the cquipment referring to the "Basic troubleshooling for
user™. In casc the trouble isn't found after performing these checks, and
the unit still appears faulty, call your electronics technician for service.

BASIC TROUBLESHOOTING FOR USER

Note that the number listed on each possible cause corresponds to that of
the illusiration on the next page.

-~ Neither echo nor fixed range scale —— - - o . ey
¥olg the battery dead? oottt it ineesarsesnsnceseanaasasassnns 1
PR Is the fuse bDloWI vttt iinr e ratsevntonssoseserosesnnosinnnns 2
‘ Supply voltage 1s normal?

¥ Corroston on bhattery ferminal? i iei it irsvnrersssrossansss 1
* Poor contuel of power cable? ool irii i i i i e e
SV e s e - - e et e ey et e i e e =

r~—— No echo but fixed range scale shows ~—- - o . e e

* Is the pieture advance rate scl 1o "0"7 ettt iinanraees 3
* PTransducer plug 18 loo8e” . it i e e . 4
—— Echo appears but no zero line - i

* [s the range phasing operative? oottt iriovaenasoss 1

[ Low sensitivity ———. e U
# ls the GAIN setting too Jow? . eeeiireiersrsaourearasnntrsonsraasss 6
* Air bubble or underwater growth (barnacle, seaweed, cte.)

| attached to the transducer fuce? .oooeiieiiiiiiiiiiiiiiiiiiiiia, 7

PO dliphly sedimentod water?  soouiuiiiiiietanenctatiiiininisiorterseaa 8
¥ oBoft DOtEOM?  tisniniiitarsesrroonsnsrcarraracsosrarsccnsansasennnse 4

— No water depth readout
j

* Bottom echo is not painted in reddish brown? ...... Cerr ey 6
* Bottom is not digplayed on the screen? oottt 10

‘——Heavy noise or interference

* Is the transducer/cable located too near the engine? (.............. 11
* [s the unit grounded? ....ciieiiiesrinaaettariitaratanessaresasan 12
* Are other echo sounders of the same frequency operating nearby? ... 13




No or unrealistic speed/temperature indications
1* Sensgor plug 18 l00SE?  civessseresssarossessasrasssersascssinssnnss

14

No or unrealistic ship's position indication-

* plug for the position fixing equipment is loose? tieivieiinieeninn,
* The position fixing equipment itself is operating normally? .......

15
16

N
I13) Set picture advance to other
; eyl than "0".
1
@@ @ Increase GAIN.
o
‘T/‘/%)
4 1 (s
( //T/
E(T\(E) Replace with 2 new one(3A).
@) Ground firmly.
MR e

i
F‘ o, o
JRSREPA

‘ @ Gently scrape
them off.

_J

Fig.36
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@Try to mount a larye electrolytic capacitor right at the output terminals of
the alternator as close as possible. The capacitor must be rated for the
nominal output voltage of the alternator, plus a 50 % safety factor and
capacity should be about 10,000 microfarads or so. ‘The positive lead of
the capacitor is connected to the output terminal of the alternator in
parallel with the heavy lead going to the battery bank. The negative
terminal of the capacitor should go to a mounting bolt used to secure the
alternator to its mounting frame. le careful to observe polarity of the
capacitor. Reverse polarity will destroy the capacitor, and could damage the
charging system as well.

Note that do not connect the capacitor to the field terminal of the
alternator, at the risk of destroying the alternator itself,
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MORE EXTENSIVE TROUBLESHOOTING FOR THE SERVICE SHOP

The FCV-662 incorporates diagnostic self-check facilities, enabling a service
technician to find a faulty pc board. If no trouble is found thru the "Basic
troubleshooting  for user", perform the following self-checks and
voltage/waveform checks.

The self-check may be initiated by turning on the POWER switch while

pressing any touchpad on the front panel. In a few seconds the check
results will appear on the screen.

I——Colov Pattern
|

Program numbers for Main/Sub CPU's

* mark is given to the item
under testing. )

02-5-2017-00 4 KEV Panel Key Check
02-5-2018-00
r — O A V¥V g Key status iz read while the "*"
o oo mark is given to the "KEY" indication.
] s M s oo Press cach key and confirm that the
| e number indicated changes from "0V to
- T 34 @0 LS
1 =
c 8 =0
m-__]‘ 0 MEM VRM
UNIT M “r PULSE Ok | ——— Transmission pulselength is checked.
BRIGHT OFF | - NMEA O# | ---———— Reception of position data is checked.
[ il . . .
MARKER  ONM | v BPEED 00 f---——— Ship's gpeed is indicated.
DEGREE oo TEMP 08 b Water temperature is indicated.
KPPATE H T OSRAM QK - Main moemory is checked.
* ORAM 0K I ——— picture memory is cheeked.

Jumper Block [PULSE/NMEA/SRAM/DRAM:
Status
(See P.43.) When diagnosed as abnormal, nothing is indicated.

(NMEA check result is given with the speccial arrange-
ment mentioned on page 42.)

SPEED/TEMP:

Unless the sensor device is connected, SPEED indication
should be "00" and TEMP should be "08" or so. (The 'T'LMP
indication may slightly differ from unit to unit.)

Fig.37 Self-check Screen

As soon as DRADN check starts, entire area of the screen is painted in red
and then in white. This process is repeated four times. When DRAM has
been checked up, the check result appears on the screen.
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U’erform the self-check.J
1

]
Check results are displaved \ _ No
on the screen? ]
Cheeck 5V, 12V and 50V at
Yes plug P5 with a meter.
T

)

T
|All voltages
rout.

T\

<The results of panel \ No Yes

Only +5V
defectiva.

switch check are QK?
] * uPC7805H. |

Replace Ulgl

Replace Key- J

Yes board nssy.
D95V E!{epluce MAIN
[board.

/ RAM chaock and color‘>

\pattern are OK?

(Observe waveforms\ No

Yos 1N0 at plug Ps.
| Yes
Replace MAIN \
bonrd. iReplace Color Monitor
[

Assembly.

Yes
XDCR is OK?

voltages at plug pj

Pin no. Ratings
2 +4.3V to +H.TV
4 +[l.5V to +12.5V 4 .
6 +4(J-V to +60V (l+7()V in the check mode)

Wavetorms at plug P6

CUeigger: 1P

X-aeale: 2ina/dlv.
Sy ¥Yesenle: 1V/div.
| IR D I O Y

|
Trigger:s T3
X--acnles 2ma/div.
tY-seale: 1V /div,
R N T O N P R

X raente: 20ualelv.
Y -aenle: 2V /cdlv,
[ SO T I A

Trigper: Internat ‘ l
i

g e Pi .2 Pi .3 Pin no.4
((:l(;;’xwr]o SiYN()) i} Erll}l\?g) . _ ((ljnre%?\ e ] ( ll{_tvzd)r 7
) () i) (T E

i al B SR B AR ko L 1]
n | % ] e SLIIE IRE =
|

Trigger: TP
T X-senlar 2meldiv,

Y-aenje: [V/div.
|

MAIN Board
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TRANSDUCER CHECK

A simple and reliable check of the transducer is to temporarily substitute a
new trunsducer instead of the existing one to the Display Unit. If the
picture sensitivity is considerably improved through this exchange, the
transducer is considered to be faulty. On the contrary, if no differences are
found, the Display Unit may be faulty. This method is especially useful for
inside-hull or through-hull installation.

The following quick check also helps to judge the performance of the
transducer to some c¢xtent.

IHaul the transducer from the water and turn on the POWER. Put your ear
near the transducer face and carefully listen to the transmission sound. It
you can hear a clicking sound, the transducer probably is OK. Next, rub
the transducer face with your hand and observe whether any noise appears
on the screen. The appearance of noise indicates that the transducer is
normul. In case of neither sound nor noise, the transducer is likely to be
faulty.

SPEED/TEMPERATURE SENSOR CHECK

The ddea of transducer check can apply to this casce, too; temporarily
substitute a new sensor instead of tho existing one to the Vislay Unit., I
the speed/temperature indications become normal through this exchange, the
gensor 18 considered to be faultly.

Unless o hew sensor is available, try the following checks.

First, unplip the scnsor connector from the display rear panel, and conduct
Self-check (see puge 39). If the speed Is indicatied "00" and the
temperature indicate "07" or around, the display unit will be alright. See
Fig.39(a).

Next, return to the normal operating wmode, and turn the water wheel with a
finger. [If the sensor is normal, the speecd indication will be 2 to 3 knots
when the wheel is turned al a vorwal speed and will be 7 to 8 knots when
turned more quickly. As for the temperature, the reading should change

when you touch the thermosensor as shown in Fig,.38(b).

i #SPEED 00
P €TEMP 7

Fig.39
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SERIAL COMMUNICATION INTERFACE CHECK

When the ship's position indication is thought to be abnormal, the following
loop-back test will instantly judge which unit is faulty, the video sounder or
the position fixing equipment.

After turning off the display unit, remove the plug from the jack J2 on the
IHAIN pe hoard and strap two pieces of jumper leads on J2 as shown below.
Connect the speed/temperature sensor to the display unit if removed. Now,
the transmission output port of the built-in interface is coupled to the own
reception input port for loop-back test.

Conduet the self-check (see papge 39), and be certain that "NMEA OK" is
indicated. [f so, the display unit is OK, and a fault will exist

in the
position fixing equipment or in the connection cable.

T
IR
‘ TRDH = 1 S -
TXOL —> 2 S |
2 - Anor— 3 ‘—}IJ
i SN i RXDL~—> & )L.m...J
. | 1‘('/4'1 ;k !’H‘ iH:n |
SRR I I 114
N ./c'f oy
Fig . 40
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HOW TO CHANGE AND ADJUST INTERNAL SETTINGS

CHANGE OF SPECIFICATIONS

Six jumper blocks are provided on the MAIN board to allow custom tailoring
of the unit to specific uses, such as fishing method, fishing ground, ete.
‘To change the settings; (1) turn off the POWER, (2) rewove the cover and
(3) move the jumper blocks with a needle-nose plier as shown below,

P1[5w] gxpansion Marker Presentation (L: OFF, (: ON)
P2leoo! Temp. Unit in power-on default (1; °C. 0; °F)
e P Pee] Not used.

pgfeee] 0101 ]

pgleeey 1L 001 Depth Unit

rgleeel 1110
R
o 2

10 5328

o ™35

-~ -]

Loy

Fig.41

ADJUSTMENT OF PICTURE

CAUTION

o not change the settings of the centering mapnets and  the
potentiometers on the CRT necek and its p.c. board, respectively.

Mo adjustment is normally required in the field. llowever after replacing the
TV board wilh a new one, perform the following adjustment lor the picturc
by means ol the crosshateh pattern displayed in the self-check mode.

Mote: Bince the position of the CRT is shifted by 90 degrees, "V'" and "l"
indications on  the TV  board correspond to  "lorizontal" and
"Vertical", respectively.

Horizontal Position

Turn the IL,POS potentiometer so that the corners of the cross hateh

pattern (hercafter just called "pattern™) are completely displayed on the

Sereen.

Vertical Synchronization

Adjust the H-HOLD coil to the point where the pattern becomes stable in the
vertical direction.

Horizontal Synchronization

Perform the same procedure as "Vertical Synchronization" by turning the
V-HOLD potentiometer to stabilize the pattern in the horizontal direction.

Horizontal Size

Turn the V-SIZE potentiometer so that the pattern reaches to the left and
right edges of the screen.
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Vertical Size

Turn the H-SIZE coil so that the pattern reaches to the upper and lower
edges of the screen.

Contrast

\“/
Turn the @ Brilliance control fully CW, and adjust the SCREEN
potentiometer  so that the fly-back lines colored white just disappear. Next,
turn the control fully CCW, and confirm that the strongest color, i.e.,
reddish brown, can be recognized by observing the color pattern.

Focus
Adjust the FOCUS potentiometer for the sharpest picture.
Vertical Position
Turn the (\\3) Brilliance control fully CV, and adiust the 1. POS.
potentiometer so  that the upper and lower blank areas become cqual in
width.
Color Presentation
i
Turn the (.}'-"‘:,f‘ Beillinnee control fully CW, and adjust the BLU and RED

polentiometers so that the color pattern is presented with the proper eight
colors and the characters, white.

ADJUSTMENT OF TVG

NN NI A AN NSNS LIPS

" ItTa . . What is "TvG»
I'he TVG potentiometer is located on the

MAIN bouard and is set to the position TV¥G {5 an  abbreviation for Time
" at t'actory' 'l‘llrning it alockwise will Varied dain. The function of the
expand the cffective range of the TVG TV(3 is to compensate for the elfect
up to 300m for both 50 and 200kilz. If of propagution loss ol sound energy;

- ; ) it supresses the scnsitivity of the
necessary, readjust it so that the receiver just alter transmission and
surfuce noise slightly appears on the gradually  inereases  with  time,
screen with the GAIN set to the position redueing surface neoise and providing
you normally use. n clear and uniform display.

S N V22 1202 2 2 e L VWV VIV VPV PV NV VS

5178 //V SIZf

A\ (v POSITION __—SCREEN

Do - Focus

Top View Do nol change the
- Dpot. seltings on
the p.c.board.

Po not turn the
- eenlering magnels.

rﬂﬁi@

Lmr i

/oy’ R[D H. pos \ NEVER TURN "VADJ" POT. RXCESSIVE
"Vee" MAY CAUSE DAMAGE OF ALL
crs It

N:

——

TVG

Fig.42 Position of Potentiometers
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INSTALLATION OF OPTIONAL DEVICES

Mounting Transom Type Transducer using Kick-up Bracket (0P02-29)

When the transducer is mounted extruded from the hull bottom as shown ij
Fig.3{(b) (page T, it is subject to damage or loss due to floating objects.
such as a log.

To minimize such an accident it is recommended to install the transducer,
using the optional Kick-up Bracket as shown bhelow. When an impact by the
floating object or extraordinary water pressure is added, the transducer will
be Kkicked up and damage or loss will be avoided. [t is also a good idea to
flip the transducer up when the boat is hauled out of water/{put on u
trailor.

i t L
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: \ ) 96
L r—— (3.78)
b 130 (5.12
(!7)
66
(2,60} ]

UNIT = mm (inely)

Mounting Tansom Type Sensor (ST-01PTB)

(1) When the transom type transducer (520-5PWB) is mounted extruded fro
the hull bottom as shown in Fig.3(b) (page 7) or is mounted with th
kick=up bracket, the sensor can be directly attached to it as show
below without using any installation material.
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After having connected the sounder to the LC-60, change the output form‘
the LC-90:

(1) Press #! and :3: keys in order to select :
Funection 3, and the formats assigned to Port-1 i HU E —~ 3
and Port-2 will be presented as shown right. i FriL O
—_ oo uLC
(2) Press ¥ key until the cursor moves down to S S 1O
the intended line. Pt f )
. o.- 23 1o
o [y igu
(3) Press CLR. Kkey.
(4) Press +/- Kkeyv several times until "83" is
displayed at the right of the port number. Fig. E
g.

(53) Press [ENT' kev.

Other Make Position Fixing Equipment with NAMEA 20183 Format Outiput

The LC-90 Connection Xit is also optionally required. But procure a plug
the accompany position fixing equipment locally. The wiring is similar to

above diagram: connect the yellow and green leads to the SIGNAL 3
RETURN lines respectively. And ground the shield of the cable with

CHASSIS of the equipment.

wAhws NQTE *Fkxs

An input signal exceeding 8V across the SIGNAL and RETURN lnes mg
damage the input circuit of the video sounder. Modifieation to the inp
cireuit is reuired locally: remove the $2-ohm carbon resistor (R34) as show
below. By this change, its input impedance changes from 160 ohms to 4
ohms approximately.

MAIN Board

Fig. F
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