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/N SAFETY INSTRUCTIONS

"DANGER", "WARNING" and "CAUTION" notices appear throughout this manual. It is the
responsibility of the operator of the equipment to read, understand and follow these no-
tices. If you have any questions regarding these safety instructions, please contact a
FURUNO agent or dealer.

This notice indicates a potentially
hazardous situation which, if not
avoided, will result in death or
serious injury.

/A DANGER

This notice indicates a potentially
hazardous situation which, if not
avoided, could result in death or
serious injury.

/A WARNING

This notice indicates a potentially

hazardous situation which, if not
c A U TI o N avoided, could result in minor or

moderate injury, or property damage.




Do not open the equipment.

Hazardous voltage which will
cause death or serious injury
exists inside the equipment.
Only qualified personnel
should work inside the equip-
ment.

/\ WARNING

Do not disassemble or modify the
equipment.

Fire, electrical shock or serious injury can
result.

Turn off the power immediately if water
leaks into the equipment or the equip-
ment is emitting smoke or fire.

Continued use of the equipment can cause
fire orelectrical shock.

Do not place liquid-filled containers on
the top of the equipment.

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

Do not operate the equipment with wet
hands.

Electrical shock can result.

Keep heater away from equipment.

Heat can alter equipment shape and melt
the power cord, which can cause fire or
electrical shock.

A CAUTION

Use the proper fuse.

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

Do not use the equipment for other than
its intended purpose.

Personal injury can result if the equipment
is used as a chair or stepping stool, for
example.

Do not place objects on the top of the
equipment.

The equipment can overheat or personal
injury can resutlt if the object falls.

The battery in the transmitter unit may
leak or explode if mishandled, which
can result in personal injury. Care for
the battery as follows:

+ Do not dispose of the battery in fire or
store it in a hot place.

« Do not short battery terminals.

- Use only the specified charger to charge
the Ni-cd battery.

+ Do not disassemble or modify the battery
or solder battery terminals.

Do not use the battery in other equipment;
it is strictly for use with the net recorder.

« The alkaline in the battery can cause loss
of eyesight. If it gets in eyes, flush imme-
diately with water and contact a physician.
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A WORD TO FURUNO CN-24 OWNERS

Congratulations on your choice of the FURUNO CN-24 Color Net
Recorder. We are confident that you will enjoy many years of opera-
tion with this fine piece of equipment.

For over 40 years FURUNO Electric Company has enjoyed an envi-
able reputation for quality and reliability throughout the world. This
dedication to excellence is furthered by our extensive global network
of agents and dealers.

The CN-24 Color Net Recorder is just one of the many FURUNO
developments in the field of trawling. The compact, lightweight and
rugged unit is easy to install and operate and is especially suited for
deep-water and bottom trawlers.

This unit is designed and constructed to give the user many years of
trouble-free operation. However, to obtain optimum performance from
this unit, you should carefully read and follow the recommended pro-
cedures for installation, operation and maintenance. No machine can
perform to the utmost of its ability unless it is installed and main-
tained properly.

We would appreciate feedback from you, the end-user, about whether
we are achieving our purposes.

Thank you for considering and purchasing FURUNO equipment.

Features
*» Pressure sensor provides reliable trawl net depth information.

* Fish located above and below the net are graphically displayed on
the screen.

« Temperature sensor provides water temperature data, which is use-
ful for searching target fish.

» Improved transmission method provides high quality and low noise
picture, allowing detailed observation of net height.

* Historical Advancement mode provides maximum six hours of ob-
servation.




HOW THE NET-RECORDER WORKS

Echo sounders work by means of ultrasonic sounds and employ a
transducer which works like a combination of a microphone and
speaker, transmitting and receiving audible sounds. See Fig. 1.

/ T
g g E [ ~— Display Unit
¢ —_— Transmission - — -

Transducer /," Line

.
-

Ao
Fish R A
~~ School -t
———— Seabed ---«----—-@--WW
' L )

Fig. 1

The transducer for the echo sounder is fitted on the ship’s hull. It
transmits an ultrasonic wave downwards toward the sea bottom and
receives reflected signals from fish, sea bottom, etc. If it is moved
from ship’s hull onto the trawl net, the information is given at the
bridge. See Fig. 2.

1) Relationship between net and sea bottom
2) Height of the net opening
3) Fish entering the net

Display Unit

r TX Line T

Transducer

Fig. 2

Using this information the operator can assess whether the net is be-
ing towed properly or not. However, problems may arise when a very
long transducer cable is used.

Vi



Towed Receiver

To solve these problems, FURUNO has developed a wireless net re-
corder. See Fig. 3.

. Receiver

Fig. 3

The device fitted on the net is called a TRANSMITTER UNIT and
the device which picks up an ultrasonic signal, RECEIVER (RECEIV-
ING TRANSDUCER). These units are the nucleus of a net recorder
system.

For the CN-24, the transmitter emits a sounding wave toward and the
upward and downward directions. Therefore, additional information
such as net depth from the sea surface and the fish escaping over the
net are also provided.

There are two types of receivers: 1) Towed receiver (standard sup-
ply) which is dropped in the water from the ship’s sideboard and
towed, and 2) Hull Bottom receiver.

The towed receiver-equipped net recorder has been providing high-
quality performance on board trawlers since the net recorder was first
introduced in 1965. So, why is the performance of the towed receiver
better than that of the hull bottom receiver?

To receive the ultrasonic signals effectively, the receiving transducer
should be facing the transmitting transducer. Since the hull bottom
receiver is fixed to the ship’s hull reception of the signal from the
transmitter may be interrupted if own ship changes its course. On the
contrary, the towed receiver is always towed in the direction of the
net even when own ship’s course is changed, thus assuring continu-
ous reception of the signal from the transmitter. Another merit of the
towed receiver is that the effects of propeller noise are almost nil
since it is not positioned in line with the propeller.

Hull Bottom Receiver

One of the main features of the hull bottom receiver is that it is easier
to use than the towed receiver. Because the transducer cable is laid
inside the ship, the chances of it being cut by the propeller or being
caught on the ship’s hull, when the ship makes a sudden turn, are
minimal comparing with the towed receiver system.

vii



| CHAPTER 1
OPERATION OF DISPLAY UNIT

1-1. CONTROL PANEL

The simple and logical layout of the control panel allows

, . : KEY/FUNCTION DESCRIPTION For Details
even the first time user to quickly become acquainted
with its functions. PWR, OFF Turn the equipment on/off. The key turns the equipment on. To
turn the equipment off, press the keys together.
[ A
VRM Adjusts the variable range marker (VRM). The depth from the transmitter
PWR OFF unit (or surface in TM mode) appears on the marker.
VRM
A v —————— HUE Selects background color (deep blue or black).
——— PICTURE ADVANCEMENT Selects the picture advancement speed at NORMAL display selection.
ADVANC| | HUE Position “1” offers the slowest speed. For normal use, select “5”.
I GRAPH . . .
‘ Temp] [s-tvL — GRAPH TEMP | turns the graphic display of water temperature at net  position = P13
on/off. (S-LVL ] turns the bar graph display of signal strength on/off.
{EV§NT fALARM ALARM Silences the alarm temporarily.
— TIFTL_*_ J | EVENT Marker Draws the event marker (reddish brown vertical line), which marks elasped
time or important points.
MENU ——
AUTO l ‘ ENT SHIFT/AUTO SHIFT The (_— J and {_+ ) keys shift the TM range. The key turns
or/off the automatic net tracking.
MENU Setting These keys function to select items and enter data on the MENU screen.
NORMAL HIST [ PICTURE ADVANCEMENT These keys select the picture advancement mode: = Pl1-4
= ' MODE for NORMAL mode; for slow mode.
t/TM RANGE MO‘DE The picture advance speed of Historical display is selected on the MENU
P A2 g MEny D Ry screen.
@\ ® PRESENTATION MODE Selects the presentation mode. = Pi-2
BRILLIANCE Adjusts screen brightness.
! RANGE BRILL
V2. 4__ 6 BASIC RANGE ( 1/TM) Selects the upward + downward/True Motion (TM) range.
. - / \
2 (@e BASIC RANGE ( }) Selects the downward display range.
\‘0 \/15’ GAIN Adjusts receiver gain. Tuming it clockwise increases the gain.
ELUTTEBR AGA'NG CLUTTER Adjusts the level of clutter reduction. Turn it clockwise to eliminate low
/ N 7 N level noise. Do not use too high a setting. Weak echoes may be lost.
! Vs of AN
\ A 7
N 7/ N 7
0 10 4] 10
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Selecting Presentation Mode

Three presentation modes are available: Downward mode, Upward
+ Downward and True Motion modes.

Presentation
Mode es

(Downward) Mode

Displays downward sounding picture on the entire
screen.

(Upward + Downward) Mode

I

Displays upward sounding picture on the upper half
and downward sounding picture on the lower half.

TM (True Motion) Mode

™

7777/ g .

The TM mode picture, where the sea surface is
locked at the screen top and all echoes are presented
in their true depth, enables the operator to monitor
the true motion of the trawl.

Fig. 1-1

Notes 1) Selection of # # or TM mode is made on the MENU
screen.

2) Above pictures show NORMAL picture advancement
mode.
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Selecting Basic Display Range

The basic range may be selected with the 4/TM RANGE or
¥ RANGE knob from the four ranges listed below. The four ranges

are operator-programmable on the MENU screen. For further details,
see page 1-9.
t /TM Range

. - M
N\ Downward/
‘\ oW T 10 | 20 | 30 | 40

Upward Range FA

P/B
! RANGE M

PN TMR FT 20 40 20 160
ange FA
P/B

Selecting Graphic Display (Water Temperature and Signal Strength)

The graphic displays may be turned on/off with the and

keys.

T .
Currem\e;mperature (1)The key turns the graphic display of water temperature
(N (range of 10°C or 20°F) at net position on/off. If the temperature
rises above or falls below the limits of the scale, the graph shifts so
% the temperature marker comes to the center of the scale. Current
:— ) temperature appears at the upper center of the screen.
] (D
(2) The key switches the graphic display of signal strength
on/off.
5
L J

The strength of signals received by the paravane receiver appears
in bar graph form beside the color pattern. Adjust the position of
the paravane receiver for clearest picture and maximum signal
strength.

Note: When key is turned on, the color pattern appears

on the upper left of the screen even if it is set to off on
the MENU.

Selecting Picture Advancement Speed

In normal picture advancement mode, the speed is selected by the

key as follows.
l—» STOP—~1—2—~3—4—5 _I

Slow Advance Fast Advance

1-3



For the HISTorical advancement mode, the speed selection is made
on the Menu screen. See below.

Menu Item Sub-Menu Description
Mode p
[HIST ADV] HIST ADV Fast advance
* 5 MIN
10
s
HISTorical 3
Advancement 60
%0 Slow advance
120
Time required to paint entire
screen.

Procedure

1) Set the MODE switch to the MENU position to get into the MENU
screen.

2) Press the @ to select “HIST ADV™.

3) Press the key to display the picture advancement speed
sub-menu.

4) Press the [ A J or [ v ] to move the asterisk (*) beside the se-
lection desired.

5) Press the key to enter the selection.

For your reference ---

In the historical mode, the slowest advance speed takes two hours to
fill the screen. In the downward mode, the screen is vertically di-
vided in three parts to give you up to six hours of observation.

1/3

173

1/3

& / Echnes

1+ /TM Mode } (Downward) Modé

Fig. 1-2
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1-5

Auto Shift

The auto shift function automatically locates the net trace between 1/
4 and 3/4 of the screen in the TM mode.

The range window jumps up when the net trace rises over 3/4 of the

screen and jumps down when it reaches 1/4 of the screen from the
bottom.

<
- -— Sea Surface

/ """""""" —1/4
/ =~ -— Net Position
~.

f\ —— Ground Rope

T 3/4

f+esece—iieo Auto shift functions here.

Fig. 1-3 Auto Shift in TM Mode



1-2. MENU SCREEN SETTING

Setting Procedure

The menu screen appears when the MODE switch is in the “MENU”
position. It allows you to set or select those functions that are not
frequently altered in daily use.

There are two pages of menu screens:

(1) DSP MENU  ----------- For setting the display items on the screen.

(2) RANGE MENU ------- For setting the range window.

1. Set the MODE switch to the “MENU” position.

2. Press the ( A ] or [ ¥ ] to select item. The item selected ap-
pears in white highlight.

3. Press the key. The highlight will shift to the top line of the
sub-menu and the parameters appear below it.

4. Press the [ A ] or { W ) to place the asterisk(*) beside the pa-
rameter desired, or change the parameter.

5. Press the key to register the parameter selected. All mes-
sages on the sub-menu disappear and the highlight will shift back
to the main menu.

6. Turn the MODE switch to another position to restore the normal
picture.

. M UP/DT DSP: TM [ av Dsp
g:;ugsgsp: LA FAY DSP : LA =
¥OISE LIM:  OF? FOISE LIK:  oFf |  OF

LA

: EIST ADV : GOMIX o
5%‘?55; sm: SCALR #0S: R ALL

: COLOR PAT:  OF
§§%°SA¥2’; 095 ¥BT DATA :  OFF

_— DRAFT @ 9.9 N
géépgma: +2§.g : ¥ET DEPTH: 125.5 M
RAXGE SETTING RANGR SRTTIXG

BIT A,V EBY TO CHANGE
AT Sugr %H E.‘?TC‘EQ?“ THEN BIT BNT EBY

Fig. 14
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Description of Menu ltem

Item Sub-Menu Descriptions
UP/DN DSP UPDNDSP_| | Selects the presentation mode for the Upward + Downward
* TM .
~ormaL | | display.

™ ------------ The sea surface is displayed with a straight
line at the screen top and echoes appear in
their true depth.

NORMAL --- The transmitter is displayed with a straight
line at the center of the screen and upward
sounding appears on the upper half and
downward sounding on the lower half.

NAV DSP NAV DSP If a navigation device is connected to the CN-24, ship’s
. SEF position can be displayed on the screen. This sub-menu selects
LA the source of ship’s position data.
DR
ALL OFF --- Position data is not displayed.

LC ---- Loran C navigator

LA ---- Loran A navigator

DR ---- DR navigation (Sat-nav connected with gyro and log)

ALL--- Omega or other navigation equipment

Note: For sat-nav combined with Loran-A or C

in FURUNO CIF data format, select LA or LC.
NOISE LIM NOISELIM | | When the interference from other echo sounders operating
’ OF'; nearby or other types of electrical interference exist, you may
2 use the noise limiter to eliminate or reduce the interference.
; The “OFF” position turns off the noise limiter function.
Position *3” offers the highest degree of noise rejection.
Note: If the noise limiter is left in “3” when no interference
exists, weak echoes may be missed or eliminated.
HIST ADV HIST ADV_} | Picture advancement speed selection for the HISTorical
+ 5 MIN

advancement mode.
The speed is the time which it takes for an echo to move from
the right edge to the left edge of the screen.
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SCALE POS SCALEPOS | | Selects the presentation position of the depth scale.
* QFF
R
C OFF --- Turns the depth scale off.
R------- Depth scale appears at the right edge of the screen.
C------- Depth scale appears at the center of the screen.
COLOR PAT COLORPAT | | Switches the color pattern display on/off.
* OFF
ON
NET DATA NETDATA | | Turns the net data (net depth, temperature) display on/off.
*+ OFF
ON
DRAFT DRAFT This item permits settings of ship’s draft, between -9.9 and
'9'9+9‘_9 +9.9 (m), in order to plot the net depth mark at the correct
depth on the external echo sounder. Set to 0.0 if the echo
* +99M :
sounder incorporates a draft control.
NET DEPTH NETDEPTH | |Compensates for net depth error. The range of compensation is
-99.9 -
1999 -99.9 ~ +99.9.
£ 4999 M
RANGE SETTING Permits reprogramming of the factory-set ranges.

For details, see next page.
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Reprogramming Range Setting

UEBAI,GB%:
3
4:

DX RANGEL:

TH RANGEL:

P R WY
O OO & P 3 ey

DSP SBTTING

11T &, v 18Y 10 CHANG
THBN BIT BRT KBY

1
2
L)
8

o0 e o oo o oo oo

RANGE MENU

x

BERANGELE

3 - 80 M

1-9

1. Select the “RANGE SETTING” item and press the key on
the DSP MENU screen. The RANGE MENU appears as shown at

left.

2. Press the @ or @ to select range to reprogram. Then press
the key. The top line of the sub menu appears in highlight,

showing the unit is ready for reprogramming.

3. Press the CI_—] or E key until the desired range appears.

4. Press the key to register the range set in step #3.

5. Repeat steps #2 to 4 to reprogram other ranges.

6. To exit from the range menu, select the “DSP SETTING” and press
the key, or turn the MODE switch to another position.

Note: When selecting a range more than 80 m, alteration of
sounding range setting is required in the display unit (DSP
board) and the transmitter unit.

See pages 3-13 and 5-2.

For your reference ---

(Available Ranges)

1 2 3 4
M | 380 | 3-160 | 3-320 | 3-640
Upward/ FT | 10-260 | 10-520 | 10-1040 | 10-2080
Downward Range | FA | 2-40 | 2.80 | 2-160 | 2-320
P/B| 245 | 290 | 2.180 | 2-360
M 32000
FT 10-7000
TM Range FA 2-1100
P/B 21200




1-3. OPERATING PROCEDURE

Load the battery into the transmitter unit.

2] Mount the transmitter unit on the trawl.

13] Shoot the trawl and put the paravane receiver into the water.
4] Turn on the display unit.

Adjust the screen brilliance.

16] Select the presentation mode and NORMAL picture advancement
speed.

7] Select a Basic Range.
(8] Adjust the GAIN and CLUTTER for clear picture.

(9] Watching both the picture and the signal level, adjust the length of
the paravane receiver cable for a clear and steady picture.

Change the presentation mode if necessary.

F Photo No.1938 PC
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CHAPTER 2 OBSERVATION OF PICTURE

2-1. PICTURE LAYOUT

o

_4’55.65N\ 6.5°C 45

20 .0M gp

s
-

(1) Minute Mark:

(2) Echoes:

(3 Range Scale:

(4) Temp. Scale/

() Temp. display:

® VRM:

(8 Depth Readout:

Fig. 2-1

plotted in yellow for 30 seconds every minute.

painted in 7 different colors depending on their
intensity. The strongest echoes in reddish brown and the
weakest in blue, as shown in the color bar at the left

upper edge on the screen (7.

calibrated in meters, fathoms, feet or passis/brazas and
displayed in white.

The temperature scale, painted in white, is calibrated to
+5°C or £10°F ranges. Current water temperature
appears at the screen top, and past water temperature is
graphically overlaid in light blue on the echo picture.

measures depth and appears in green. Depth appears
above the marker.

indicates the net depth (transmitter) from the sea
surface.



2-2. HOW THE DISPLAY ADVANCES

In the conventional paper type net recorder, the paper advances even
if there is no signal coming from the transmitter unit, that is, even if
the signal link between the transmitter unit and paravane receiver is
lost. In the color net recorder, however, the display advances only
when the signal is received. Thus if the signal is interrupted for say a
few minutes, a blank space appears on the paper in the paper type net
recorder, but in the color net recorder it appears only as jumping of
the picture as shown below.

Signal interruption is also recognized by observing the minute marks:
The minute mark is irregularly spaced if display advancement stops
for a short period.

r - Minute
Mark

I~ Signal is
interrupted  +1—

Color Net Recorder Paper Type Net Recorder

Fig. 2-2




2-3. INTERPRETATION OF PICTURE

This section describes how to interpret the picture. Examples shown
are pictures in the “upward + downward” mode and the “True Mo-

tion (TM)” mode.

. 12.5°C 41 .
/34°55.65K %

3

134711.34E gy o
Surfy) o
" : 9.0 4

YR marker

Upper/lower =
Osc. lines ;

Lig

\

“Upward + Downward” Mode

I 17.5°¢ +1 \
VIR sy L Y 8

W e
: Upper/lower -
¢ Qsc. lines

22.64
S 9

“Surface Lock + Downward” Mode

Fig. 2-3

Transmission Line (TX Line)

Seabed

~

W/rﬂ'z —_— Ay
5 &@/
Z

Y A

Unlike the echo sounder, which shows ship’s bottom, the trans-
mission line shows the transmitter unit on the trawl. It is always
displayed horizontally in the center of the screen in the “upward +
downward” mode. In the true motion (TM) picture, since the sea
surface is displayed by a straight line at the screen top, the trans-
mission line position changes in accordance with the movement
of the trawl, allowing intuitional monitoring of the net behavior.

The seabed is normally displayed in reddish brown or red. In the
downward sounding picture, since the transmission line is fixed
horizontally on the screen even if the trawl net moves up and down,
the actual contour of the seabed is not displayed. If, for example,
the trawl descends (as in the left hand figure) over a flat seabed,
the seabed is displayed as if it rises and approaches the transmis-
sion line.

In the true motion picture, the actual seabed shape is displayed.

2-3
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" Ground Rope

Seabed

A fish school is displayed in a variety of colors depending on
its size and density.

When the ground rope of the trawl is present on the screen, a
fish school which appears between the transmission line and
the ground rope can be considered to be entering the trawl.

If the trawl passes through a fish school, the fish school will
appear (with some discontinuity) above and below the trans-
mission lines, as in the left hand figure. This discontinuity is
due to the effect of the STC (Sensitivity Time Control), which
suppresses the receiver gain in short ranges in order to reduce
the tail of the transmission line. In other words, if two fish
schools are displayed as in the left hand figure, they can be
considered to be forming one fish school.

If the ground rope of the trawl is positioned in the coverage of
the sounding beam it is displayed as a line almost parallel with
the transmission line.

The interval between the transmission line and the ground rope
is equivalent to the height of the net opening and therefore the
interval is kept constant if the net is being properly towed. If it
1s unsteady, or if the ground rope rises suddenly, towards the
transmission line, abnormal net behavior is likely, for example,
the trawl is caught on a protuberance.

Another usage of the ground rope is as a reference to check
whether or not the trawl is opening as designed, after the otter
boards or the trawl have been replaced.



Noise resulting from
log of synchroniza-
tion

Noise produced by
contaminated water

Multiple Reflections

Downward  Seabed
Sync. Pulse TX Pulse Echo

H} I

TX pulse delayed
: by path 2.

@ .

Resultant multipath wave

Noise is roughly classified into two categories: one caused by
contaminated water and the other by lose of synchronization
between the transmitter unit and towed (paravane) receiver. The
former can be removed to a certain extent by the THRESH-
OLD control on the display unit, while the latter, the only way
to remove it 18 to change the positions of the transmitter unit
and paravane receiver so the transducers on both units face each
other. The characteristic of the former as compared with the
latter is that it appears for a comparatively extended period time
with the fish school and seabed echoes displayed normally, while
in the latter, seabed and fish school echoes randomly appear
every time the picture advances. In other words, echoes them-
selves look like noise as they appear at random.

Sometimes, multi-path echoes are displayed as strong as or
stronger than fish echoes.

The left hand figure illustrates why multi-path echoes are dis-
played. The multi-path echoes, which make observation of nor-
mal echoes difficult, are delayed sounding pulses. They usually
appear between the TX line and seabed echo as faint traces
representing the seabed shape. In most cases, they are displayed
when there is a hard object (rock, marine ridge, etc.) giving
good reflection of ultrasonic waves on the seabed between the
transmitter unit and ship. If multi-path echoes severely inter-
fere with observation of the picture, they should be reduced by
changing the tilt angle of the paravane receiver or putting a
float behind the transmitter unit.



2-4. FISHING OPERATION AND PICTURE PRESENTATION

The figure below shows the relation between the trawl behavior and
the picture presentation in the “upward + downward” mode during
bottom trawling.

e e Display Range is

_,{ f /u}’ OSC Line

changed.

-«-mf—rvx:.__._

Ground Rope é

The trawl is set into the water and begins descending. In the
picture, the distance between the transmitter and the seabed gets
shorter and shorter as if the seabed is rising toward the trans-
mitter unit. On the other hand, the distance between the trans-
mitter unit and the sea surface increases as if the sea surface is
receding from the transmitter unit.

The range setting for the downward sounding picture has been
changed twice for shorter ranges.

The trawl has settled on the seabed.

The trawl is being towed along the seabed. Fish entering the
trawl are seen between the transmission line and the ground
rope. Also, some fish schools above the trawl are seen on the
upward sounding picture.

The ground rope is being kept at a constant distance from the
transmitter unit; indicating that the trawl mouth is opening prop-
erly in the course of towing.



6.
7.
8.

The ship has accelerated to clear a shoal. The trawl is jumping
off the seabed and the seabed is displayed as if it has a sharp
undulation though it actually does not.

Since the signal from the transmitter unit is not properly re-
ceived due to abnormal behavior of the trawl, some disturbance
1s also occurring at the beginning of the acceleration.

The trawl is passing over a shoal. The ground rope seen off the
seabed indicates that the shoals have been cleared.

The traw] has settled on the seabed again.
The trawl is being towed along the seabed.

Hauling of the trawl has begun.

9.10. The trawl is being hauled. As the hauling proceeds, the seabed

11.

echoes are becoming distant and the sea surface echoes are get-
ting nearer to the transmission line.

Hauling is complete.

2-7



CHAPTER 3 OPERATION OF
TRANSMITTER UNIT AND
PARAVANE RECEIVER

3-1. MOUNTING DIRECTION OF TRANSMITTER UNIT

The transmitter unit contains three transducers and two sensors. See
the figure below. Mount the transmitter unit onto the trawl so the
signal transmitting transducer faces forward of the trawl.

Pressure Switch

Fig. 3-1

Each transducer and sensor functions as described below.
» Upward & downward sounding transducers (1), 3)):
Sounds fish school, bottom, etc.
« Signal Transmitting Transducer (2):
Sends detected information to the ship’s receiver.
» Pressure/Temperature Sensor (5):
Detects net depth and temperature at net position.
» Catch Monitor Connector (@):

Connects with catch monitor.



-

Relation between Transmitter and Receiver

» Signal transmitting transducer of
the transmitter faces the paravane
receiver.

Paravane
Receiver

= = Down\ward
.# Sounding Beam

. \_\?_:} .‘ [!

Fig. 3-2
8 Y,

3-2. MOUNTING TRANSMITTER UNIT ONTO THE TRAWL

3-2

Usually the transmitter unit is fixed either on the head rope of the
trawl or on the belly just above the ground rope.

The advantage of the former position is that the transmitter unit is
held horizontal almost throughout the towing operation and conse-
quently a good, stable picture can be expected. Its disadvantage is
that it is difficult to detect the ground rope, especially in bottom trawl-
ing since the ground rope in the bottom trawl becomes positioned
farther back than the head rope. In mid-water and pelagic trawls, the
ground rope usually becomes positioned below the head rope and
hence. The ground rope is easily detected with the transmitter unit on
the head rope.

If detection of the ground rope is necessary in bottom trawling, is fix
the transmitter unit on the belly of the trawl so that the ground rope is
placed in the downward sounding beam. In this position, however,
since the net moves up and down more frequently than the head rope
during operation, the net recorder picture tends to become unstable.

Fig. 3-3 Transmitter mounted on the head rope



Fig. 3-5 Transmitter Unit

When the transmitter unit is fitted on the head rope, fasten the front
part of the fixing plate tightly at two points onto the head rope. The
back part of the plate should be tied to the belly by supporting ropes
which are long enough to allow the fixing plate to move up and down.

If the net mouth opening is irregular due to the weight of the trans-
mitter unit, attach some floats to the fixing plate.

NSNS LN ANEN N o5 —7 Mount two floats
«&"""""""’6’" 'G"-"W "‘}’ of 10kg buoyancy
AN, AR X
BOGHT
ﬁg{;&g{!{m
TRTITITIZS XN
: 999909999 160009 NS,
X ?.?.?:?.?.”:;:’Q?Q.:" .0“0.0 Reinforcing net

X OO
NN AKX K

Fig. 3-6 Samples of transmitter mounting

When the transmitter unit is installed on the belly of the trawl just
above the ground rope, run two reinforcing ropes perpendicular to
the head rope and another two in parallel with the head rope. Fix the
transmitter fixing plate tightly on the reinforcing ropes. The reinforc-
ing ropes should be run through the meshes of the trawl. The back
part of the fixing plate should be tied on the belly in the same manner
as for mounting on the head rope.

3-3



When the transmitter is installed onto the belly of the trawl just above
the ground rope, fit the reinforcing rope from the head rope so that
the transmitter comes just above the ground rope. Fix the transmitter
fixing plate tightly on the reinforcing rope with fastening ropes. The
reinforcing rope should be put through the meshes of the trawl net.
The back part of the fixing plate should be tied on the belly in the
same manner as for mounting on the head rope.

‘AA P

] Y AVAVAWAY ‘v WS

DX s»WWWV'WvaWW‘% o Reinforcine
En,ﬁA_:*?t’&?O?O?ofo_?&ofofoféo .‘40’0’0’0'0'03‘.; ey

TX

O XY
4 OO
2 ) COOOOOCK) >
I-'O-’&’MO-M’O' K Rt LELK
v vt.' ’V NS

Fig. 3-7

In both of the above mountings, it should always be ensured that the
transmitter unit is held horizontal during operation so that sounding
beam hits the sea surface and seabed at right angle and also that there
are no interfering objects in front of the transducers.



3-3. OPERATION OF TRANSMITTER UNIT

The transmitter unit is automatically switched on at a depth of ap-
proximately 10 meters by a pressure sensitive switch. It then starts to
transmit signals with 28 degree beam width (in case of 50 kHz type)
to the receiver at 25 degree elevation angle.

75 kHz Transmitter
Upward
sounding
beam
360 m 600 m
A
Sea surface

1000 m -=

3m Sm

—— T — Seabed -

Downward
sounding

Fig. 3-8
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Gain Adjustment

The receiver gain control potentiometer is fitted behind the battery
socket board as shown in Fig. 3-9. Though it has been properly ad-
Justed at the factory, readjust the potentiometer when clear picture is
not obtained. Note that too high gain setting will cause excessive
noises.

Remove this screw and adjust the
potentiometer inside.
Turn it clockwise for higher gain

setting.

Fig. 3-9

When adjusting the gain, set GAIN control on the display front panel
to “6-7” position and observe the picture on the CRT display.

Gain low Gain proper Gain high Gain too high

Fig. 3-10



3-4. PARAVANE RECEIVER

‘Boom Installation

The paravane receiver is taken in tow by the boom to avoid interfer-
ence due to bubbles or air foams caused by rotation of screw propel-
ler. General installation is shown in Fig. 3-11.

o\ T

Fig. 3-11 Boom installation

o

The paravane receiver should be taken in tow as far behind the ship
and as deep under the sea surface as possible.

Symbol Item General Description
A Boom location Less than 1/5 of ship’s length from the stern.
B Boom length 4 m or more from the sideboard for 300 to 500

tonnage fishing boat.
8 m or more from the sideboard for more than 500
tonnage fishing boat.

C Boom height Less than 1/10 of ship’s length.
D Strength Withstand the load of 1000 kg.
E Wooden block 150 mm or more in diameter, snatch type.

Snatch-type
wood block

Fig. 3-12 Example of boom for small boat



Wiring

Operation

The cabtyre cable is connected to the terminal board in the junction
box, winch or transducer switch box. Color identification inside the
cable is as follows.

Black
Red and Shield ............ Ground

White> ........................ Signal lines, no polarity

The paravane receiver should be put into the water siowly (after throw-
ing the net) and retracted before the trawl is hauled up. To obtain
stable receiving performance and avoid the effect of air bubbles, sub-
merge the paravane receiver deeply and keep it away from the boat as
much as possible. The figure below illustrates this condition.

The paravane receiver is normally towed by a 5 to 10 m boom which
is extended from the stern side of the boat. This boom has wooden
blocks at its ends through which the cabtyre cable is guided.

Fig. 3-13

*REMARKS ON OPERATION - - - - -

3-8

1. A white line is painted along the cabtyre cable monitor the line to
watch for twisting of cable.

2. The cable should not become twisted unduly during use.

3. The insulation of the cabtyre cable may deteriorate if the outer
sheath 1s damaged. Take care no to cross the cable with steel wires
or guys aboard ship.

4. When bending the cabtyre cable, the bending diameter must not be
less than 20 cm; sharp bending will break the conductors of the
cable.

5. Be sure the paravane receiver will not be caught in the propeller
when the boat goes port or starboard.



/\ Port

Boom :>

||An' &. Jéra\’ane .

Receiver

Fig. 3-14

Note: When towing the paravane without a boom, extend the
cable from “A” to keep the cable away from the propel-
ler.

5. Avoid propeller noise as much as possible.

\ e
4 B S
ARG iy
AN
= =2 AN \\ ,://(\
,_V’,;\" T =" " Propeller noise
v Paravane g
Propeller | -~ | @
noise Yo TS| A
/ I-’ -~ ¥ ’} ® position is recommended.
i == -:‘ e
| 1

Beam width

Fig. 3-15

6. Keep the paravane receiver away from the boat to avoid aerated
water created by the propeller. Aerated water causes receiver posi-
tion instability, resulting in poor reception.




4 For Reference )

* An iron pulley may damage the cable because it may rust. Use a wooden or
stainless steel pulley to which the cabtyre cable can be hooked easily from the
open side.

* Reinforce the boom by installing ropes from the boom end to the ship’s side-
board.

* Retract the paravane receiver when not in use to prevent cable fatigue.

Reinforcement rope

Reinforcement
rope

Paravane
receiver

¢
Hooking rope L ﬂ
. (for retracting receiver)

Fig. 3-17
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Tilt Angle Adjustment

The paravane receiver tilt angle can be adjusted in three steps: 15, 25
and 35 degrees from the horizon. Read out the suitable angle from
Fig. 3-18, considering the depth of the trawl and length of the warp.
Fig. 3-18 shows the beamwidth for 50 kHz receiver. In case of 33 and
40 kHz receivers, the beamwidth is 34 and 30 degrees respectively.

Horizontal distance
from paravane receiver

1000 m 2000 m 3000 m

1 1 1

! | .
35 deg. tilted beam's strength

N

N

\ 15 deg. tilted down
Beam width 28 deg.
| < \ R\
1000 m L * l 3}
/

500 m

4

N

\
5 ~ 25 deg. tilted down
Depth ~ :

~

~
T ——

33 kHz: 34 degrees 35 deg. tilted down
40 kHz: 30 degrees
50 kHz: 28 degrees

-~

Fig. 3-18

Supporting bolt

15 deg.
Tilt adjusting bolts
25 deg.

35 deg.

Fig. 3-19
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Cable Length

Generally a longer cable is better for signal reception. The cable length
from the boom must be 20 meters or longer.

If the cable is too short, the paravane receiver will drift towards the
propellers and the aerated water produced there or propeller noise
will have an adverse effect on the receiving conditions.

With the cable long enough, the paravane receiver submerges, stabi-
lizes, and positions itself 7 to 8 meters below the surface.

If an ocean current or tidal current pushes the net sideward it also
pushes the paravane receiver in the same direction, thus the transmit-

ter unit and the paravane receiver are kept in alignment as shown in
Fig. 3-20.

Long cable

Short cable (no good)

Fig. 3-20

Balancing Block

'The balancing block can be bolted on either side of the vertical plane

of the paravane receiver. The correct position is the opposite side of
paravane movement.

Balancing
block

Balancing
block
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3-5. SELECTION OF SOUNDING RANGE

The sounding range is set with DIP switch S1 on the CONT-B 01P5741
board. The switch is factory-set to 80 m for both the upward and
downward ranges. To change the factory setting refer to the figure
below.

01P5742
Fig. 3-22 §1, 82 location

S1, S2 DIP SWITCH SETTING in Normal Operation Mode

ShH (§2)
12345678 12345
*******|0| ol110
— LOW Sounding Rate
— HIGH Selection
1100 33kHz Transmitting
111]0|—————— 40kHz Frequency Selection
11011 50 kHz (Dq not change
, ~ setting locally.)
80 m (260 Ft, 40 Fa, 45 P/B)
160 m (520 Ft, 80 Fa, 90 P/B) Downward
0|1 320 m (1040 Ft, 160 Fa, 180 P/B) | Sounding Range
11 640 m (2080 Ft, 320 Fa, 360 P/B) |
80 m (260 Ft, 40 Fa, 45P/B) |
160 m (520 Ft, 80 Fa, 90 P/B) | Upwar d Sounding
011 320 m (1040 Ft, 160 Fa, 180 P/B) Range
11 640 m (2080 Ft, 320 Fa. 360 P/B)
~

: Factory Setting

Note: The sounding range determines the maximum range for
echo reception.
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3-6. SELECTION OF SOUNDING RATE

3-14

The sounding rate is set with S2 (#1) DIP switch on the CONT-B
01P5741 board. The switch is factory-set to “HIGH” (190 times/min).

When “LOW? is selected, the rate is down to 1/3 approximately. See
table below.

The relation between sounding rates and Upward/Downward ranges
1s shown below.

RANGE
(Up/Down)

80/80

160/80 | 160/160 [ 320/80 | 320/160 | 320/320 | 640/80 | 640/160 | 640/320 | 640/640

Sounding LOW

Rate

HIGH

63
190

59 55 51 48 43 37 36 33 27
177 165 154 145 130 113 108 99 81

For reference

The higher the sounding rate of the transmitter unit becomes, the more
information you will get from the picture. Let’s take the sounding
rates of 63 pulses/min. and 190 pulses/min. as examples for a trans-
ducer beamwidth of 33° and the ship running at 4 knots. At the rate of
63 pulses/min., a sounding pulse is emitted every 2.0 meters traveled
by the ship and, in 190 pulses/min., every 0.6 meter of travel, as in
Fig. 3-23. A single fish located at a 6 m depth is hit twice by the pulse
in the former, but at least six times in the latter.

So{mding Rate: 63 pulses/min.

—

Sounding Rate: 190 pulses/min

. 20m r 06m

) ——1 <= N
/ / -t 0m
33° 3

__________ | "‘;/ ket

i

i

Fig.3-23




3-7. BATTERY CHARGER BC-8 (Option)

Charging Procedures

1. Place the battery pack into the charger, paying attention to the align-
ment marks.

2. Set charging time on the TIMER to 15 hours. USE the outer scale
for 50 Hz ship’s mains and the inner scale for 60 Hz

3. Connect the charger to the power supply. Press the START button,
and the POWER and CHARGE lamps will light.

4. When charging is complete, both lamps will go off.

5. Pull out the power plug of the charger when it is not in use.

U I Pack
|
1

CHARGE §
pilot lamp §*

POWER
pilot lamp

Notes:

1. When charging is completed, the battery voltage is approx.
125 V.

2. The battery can usually be used for more than 300 cycles of
charge/recharge under normal use.

3. 30% of the battery power will be dissipated through self-
discharging when it is unused and stored at an ambient tem-
perature of 25 degrees for one month. Charge five hours in
this case before operation.

4. It is recommended that battery is charged in a room tem-
perature of 20 to 25 degrees.
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3-8. REPLACEMENT OF DRY CELLS

Alignment Mark

End-Cover

3-16

Low supply voltage reduces the transmission range. Replace the al-
kali dry cells when supply voltage is low.

Procedure

1. Remove the end-cover of the transmitter housing with the C-span-
ner supplied.

2. Take out the dry cell case and replace the dry cells.

3. Check that there is no dirt or no corrosion on the spring contacts
for the dry cells. Confirm that O-ring is properly seated on the
groove and well greased. Lubricate threads with grease, if neces-

sary.
4. Put the dry cell case into the transmitter, referring to the alignment
marks for correct engagement. See Fig. 3-25.

5. Screw in the end-cover to the transmitter by hand, and then secure
it with the C-spanner to the limit for perfect watertightness. (When
the end cover is completely tightened it cannot be advanced fur-

2 GAUTION

The battery in the transmitter unit

may leak or explode if mishandled,
which can result in personal injury.
Care for the battery as follows:

+ Do not dispose of the battery in fire
or store it in a hot place.

+ Do not short battery terminals.

« Use only the specified charger to
change the Ni-cd battery.

+ Do not disassembile or modify the
battery or solder battery terminals.

» Do not use the battery in other
equipment; it is strictly for use with
the net recorder.

» The alkaline in the battery can cause
loss of eyesight. If the alkaline
contacts eyes, flush immediately with
water and contact a physician.




CHAPTER 4 MAINTENANCE

To ensure maximum performance of the equipment for many years,
periodic check and maintenance is indispensable.

4-1. TRANSMITTER UNIT

O-rings Check

The O-rings 1n the transmitter unit should be kept clean and lubri-
cated with grease for complete watertightness. Everytime you open

the lid to replace the battery cells, check the following items before
replacing the housing lid.

* Check O-ring for cleanliness.
* Check the O-ring for physical damage.

* Confirm that the O-ring is properly seated in the groove and well
greased.

* Confirm that threads are well greased.

A\ CAUTION

Replace O-rings monthly to
prevent water leakage.

O-ring CO0655A
Code No. 000-802-902

Remove dirt and
apply SILICONE
grease by finger.

O-ring CO0656A
Code No. 000-807-004

Fig. 4-1
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Function Check

4-2

Check function as shown in paragraph 4-4 “Testing Transmitter in
Air”. If your finger cannot feel any pulse from the transducers in the
transmitter unit, dry cells may have discharged. Replace them refer-
ring to the page 3-16.

If you are using a rechargeable battery pack (optional supply), follow
the check procedures of battery pack below.

. Battery Pack Check

Battery pack contains 8 pcs. of 3500 mAH Ni-Cd batteries connected
in series. Since the terminal voltage of dry cell pack after full charge
18 12.5 VDC approx. (it drops to 9.6 V after use for a while and keeps
this voltage until most of energy is taken out), “full charge” is known
by measuring the terminal voltage.

If multimeter reads less than 9.6 VDC after charge, one or some of
the batteries in the pack may have discharged. In this case, replace of
all the batteries.

Multimeter /T\

Range: 20 VDC ~ 50 VDC —_..®

Battery Pack




4-2. CHECK OF PARAVANE RECEIVER CABLE

Check the receiver cable at least once a week for damage to its outer
sheath; cable damage reduces sensitivity.

If damaged, remove any dirt and wrap damaged part with vulcaniz-
ing tape.

These parts are apt to be
defective.

Vuleanizing Tape | @
[

Fig. 4-3

Note: Retract the paravane receiver when not in use to prevent
cable fatigue.
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4-3. REPLACEMENT OF TRANSDUCER ON PARAVANE

RECEIVER

The transducer of the paravane receiver is jointed with the cabtyre
cable by a connector in the transducer case. When the cable is dam-
aged or when the signal transmission frequency is altered, the cable
or transducer should be replaced, referring to the instructions below.

The transducer case is constructed watertight with an O-ring and other
materials. Ensure watertightness after the replacement.

-’. r
*
Loosen these nuts to .
remove cabtyre cable.
T

F Photo No. 83 Transducer Case

Connector Wipe off dirt and stain
and apply a thin coat of Gland .
Flat Head Screw silicone grease. (G30) (Apply silicone
M4x25 e ’ grease.)

(Apply silicone grease.)

Transducer Case

Wire Fixing Plate

O-ring (JIS B2401-G85)

Transducer Fixing (Apply silicone grease.)

Ring
Transducer Assembly

Fig. 44



Replacement of Transducer

1. Place the paravane receiver upside down so that the transducer
faces upward.

2. Unscrew M4x25 flat head screws and remove the transducer fix-
ing ring.

3. Take out the transducer and disassemble the connector.

4. Apply silicone grease on the O-ring (JISB2401-G85) and set it to
the new transducer.

5. Wipe off dirt and stain on the front face of the transducer case and
apply a thin coat of the silicone grease.

6. Mate the connector.

7. Place the transducer fixing ring in position and fix it by flat head
SCIEWS.

Note: The flat head screws should be tightened securely by
using both hands.

Replacement of Cabtyre Cable

1. Place the paravane receiver upside down so that the transducer
faces upward.

2. Unscrew M4x25 flat head screws and remove the transducer fix-
ing ring.

3. Take out the transducer and disconnect the connector.
4. Loosen the gland.

5. One of the three conductors of the cabtyre cable is fixed by the
wire fixing plate located inside the transducer case. Remove the
wire fixing plate by using a phillips head screwdriver.

6. Pull out the cabtyre cable.

7. Pass the new cabtyre cable (with connector) into the transducer
case and fix the unused conductor with the wire fixing plate.

8. Put back the gasket and the gland. (Coat threads on gland with
silicone grease).

9. Mate the connector to the transducer and assemble.

Gland 1 Note: Tighten the gland until the gap between the
transducer case and the gland becomes 2 mm.
Transducer ¥ 2mm

Case

Fig. 4-5

L’I’he O-ring (JISB2401-G85) should be replaced whenever the transducer case is disassembled. j
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4-4. TESTING TRANSMITTER IN AIR

The transmitter can be checked in air for testing or in the water shal-
lower than 10 m

1. Arrange all units as shown below.

=y Color Net Recorder
oo il Display Unit
[~ -]
o0
00
[ —]
o0
[ =N =]
cQ
[e e}
] (el o]
Y Vv

)

4 ¢ { 1

-1 Paravane Receiver

Reflector
{Wall, ceiling etc.)

Net Recorder - Pressure Switch

Transmitter Unit
Note:
1) Stop the transmission within 5 minutes to prevent transducer
damage.

2) The unit of 10 W TX output can not be checked in air. The
test can be done by one of two ways:

® Reduce the output power down to 2.4 W and follow the pro-
cedures on this page.

® Place the TX unit in the water tank or bucket to check the
operation. If signal transmitting transducer is working, you
can hear the TX sound and sense the pressure on the trans-

ducer surface by hand. The display check can not be done
using this method.

Fig. 4-6

2. Tumn the screw of the pressure switch (test switch) 1.5 turns clock-
wise with a screwdriver to turn on the transmitter unit.

3. Placing your finger on the radiating face, you should be able to
unit is transmitting normally.
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4. Turn on the display unit.

If all units (transmitter, receiver + cable and display unit) are oper-
ating satisfactorily, some echoes are displayed on the screen. Note
that the depth of echoes is four times greater than their actual depth
since sound velocity in air is 1/4 of the one in water.

5. If the operation check results are satisfactory, turn the test switch
fully counterclockwise.

Test in air without Paravane Receiver

Make the test cable and place the loop near the signal transmitting
transducer as shown in figure. The signal from the transducer can be
picked up through the loop by the electromagnetic induction.

Reflector
(Wall, ceiling etc.) -

Soa e - ot
oa

oa

j=N -]

S8

Qo

[~ B~

oo

(-]

00§ K1(

oo N
oolfl p2V }
SN

v
i (4\

Make the loop by
connecting the lead wires.

Fig. 4-7
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CHAPTER 5 CHANGE OF INTERNAL
SETTINGS IN DISPLAY UNIT

(for technicians)
L ]

Change/confirm the internal setting at installation according to user’s
preference, combined navigational equipment/optional sensor, etc.

* Change internal settings when;
1) Receiving the ship’s position data in NMEA data format.

2) Receiving the speed/temperature data from a navigational equip-
ment.

3) Changing the display specification.

* Procedures
1) Turn off the power by pressing the PWR and OFF keys together.
2) Remove the display cover by loosening the fixing screws.

3) Change the settings of DIP switches S1, S2 and S3 on the DISP
board 01P5726 referring to the figure/table below.

DISP Board
01P5726

Fig. 5-1

[S1 SETTINGS] --- For Display items

No. ITEMS SETTING/CONTENTS
——{Range Unit RANGE UNIT 8§ M 8;1: FT ggp FA 8;1: P/B

3 |Data Format NAVS ON |CIF OFF |NMEA
4 |Memory Back Up BACK UP ON {On OFF |Off
5 |Menu Language CHR ON {English OFF |Japanese
6 |MT-12 OPERATION*! |PLAY ON [TAPE OFF [PANEL
7 | Temperature Unit TEMP ON |C OFF |F
& |Operating Mode MODE ON | Normal OFF |Test
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*1: This setting enables/disables the gain/clutter controls when play-
ing back picture from picture recorder MT-12.

“ON” : Gairn/clutter controls are disabled. The recorded picture is
played back as it is.

“QFF”: Gain /clutter controls are enabled. The recorded picture can
be gain/clutter controlled.

[S2 SETTINGS] --- For Synchronizing with Transmitter Unit

No. ITEMS SETTING/CONTENTS
i
—— Not used
5| Notuse
3 | Pressure Sensor Max XMTR TYPE ON 2000 OFF 1000 m ON 500 m
4 | Depth OFF ON ON
5 jDownward Sounding ON OFF ON OFF
— DN RANGE 80 160 320 640
6 |Range CE o 1™ on '™ o ™ [orE ST
7 {Upward Sounding ON OFF ON OFF
§ |Range ° UP RANGE ON 80 m ON 160 m OFF 320m OFF 640 m
[S3 SETTINGS] --- For Synch Code detection (Threshold)
No. TTEMS SETTING /CONTENTS
1 OFF
] ] Allowance
2 |Downward Synch Code (31 bit) ON i, gn
3 OFF
4 ON
p | Temperature/depth/upward P Allowance |0 Dot change settings locally.
Synch Code (16 bit) o
6 ON
7
——— Not used
8

Note: Factory settings shown in shading.



CHAPTER 6 TROUBLESHOOTING
e

6-1. SELF-CHECK

The CN-24 is equipped with self checks for checking the display unit

for proper operation.

Procedure

(1) Turn off the POWER if it is not already off.

(2) While pressing any key, turn on the POWER. In a few seconds,
the self check screen appears. The EVENT key functions to se-
lect a self check: panel switch check and device/function check.

(3) To exit from the self-check mode, turn off the power.

Program Number

%——- Color Pattern ~——>l

FREQ_ __50
{ TEST " “NORMAL"

: TEMP  °C

i PLAY  TAPE

: CHR ENG

i BUP ON

: NAVS  CIF

i UP 80
DOWN 80
JMIR 2000
MT REC
SYNC M
CRT 14

{ SUB  01-5-2004-100 |

*PANEL KEY

A VRM v
ADY HUE

TEMP S—-LEv
EVT ALARM

AUTO  ENT

hWNODOODOOOO

.................

MAIN CPU /

: PORT OK =
EROM OK
SRAM OK
DRAM OK

SUB CPU
CPU OK
A/D 1
SYNC 1

.......................................

PANEL SWITCH CHECK )
/ To check keys for proper opera-

/ Pressing the |EVENT] key moves

Indication of internal
scttings (S1 S2).
\Sce pages 5-1 and 5-2.

tion, press each key one by one
while observing the screen. If the
key is functioning properly, "0" is
replaced by "1" when the key is
pressed.

"ON" > 1,"OFF" =0

Rotary switch = contact number

N Y,

DEVICE/FUNCTION CI‘*IE('.’.Kj

the asterisk (*) to the item "MAIN
CPU" and starts checking each
deviceinthe order displayed onthe
screcn. In the DRAM check, the
entire screen is alternatcly painted
in reddish brown and white four
times each. If everything is normal,
"OK" appears. If something is
wrong, nothing appears.

NOTE: PORT results

OK _
1 : delective CIF line
2 : defective MT-12 linc
3 : Both CIF and MT-12
iines defective

To perform PORT check, connect
dummy connector to J3. "1" is dis-
playcd without conncection,

— y
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6-2. TROUBLESHOOTING FOR THE USER

This section provides troubleshooting procedures for the user.

NO ECHOES APPEAR BUT SCALES AND VRM DO

~
—# ) 1)Is the picture advance speed set at other than “STOP™?

2) Are echoes received from the transmitter? Confirm signal
I 25~ level by switching on the graphic display.

\. J
\. J
LOW SENSITIVITY ( Seabed and fish school not well displayed)
{
:'/‘—J 1) Is the GAIN Control on the control panel properly set?
2) Is the sounding rate in the transmitter unit set to “LOW™?
v 3) Is the NOISE LIMITER setting on the MENU screen set too
i high?
{ i d. i
M@M,smg’
L J
\_ J
PICTURE UNDULATES
f

(- _----=-<) 1) Are magnetic ficld-generating
machines (heavy duty transformer,
rectifier, etc.) nearby? If so, turn
them off one by one to locate the
offending unit.

PICTURE COLOR ABNORMAL

e

[ ) 1) Is the BRILLIANCE Control properly set?

4 lighting is changed.

] .
2) Note that the color may appear brighter or darker as the room

\




PICTURE COLOR PARTIALLY ABNORMAL

( ( ) 1) Is a magnet-equipped device - V)
I such as a speaker near the N
4 equipment? Turn off the P @
i equipment and tum it on again. "" VAR
If abnormal color still persists, v

request service.

OCCASIONAL DISTURBANCE/RANDOM NOISE
~

[ 1 1) Do the cables of other equipment run close to and in parallel

I
‘lf to the cables of the color net recorder? If, so separate them.

. ' J
NOISE/INTERFERENCE
e )

1) Is the GAIN control on the control panel properly set? Too
high a setting tends to display noise.

2) Is the equipment properly grounded with a copper strap?

3) When noise is due to contaminated water, adjust the
CLUTTER Control.
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SPECIFICATIONS OF COLOR NET
RECORDER CN-24

14” diagonal, rectangular CRT

Echo: presented in 7 color graduations (with selectable background
color)

Temperature: presented in graphical form and digital value.

2. Presentation Mode

(1) Downward mode
(2) Upward + downward mode

(3) True Motion (upward + downward) mode

Each mode incorporates Normal and Historical picture advancement
modes.

3. Basic Display Range

Range 1 2 3 4

Meters

Fathoms

Downward/
Feet 10 20 30 40
Upward Passv/

Brazas

Meters
Fathoms
Feet 20 40 80 160
Passy/
Brazas

True
Motion

Notes
1) Display start range can be shifted in 1 m (fa, ft, p/b) steps.
2) Basic Display Range is programmable on the Menu Screen.

3) Unit is selectable by internal DIP switch.
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4. Range Shift
(Available on True Motion mode only)
Manual: 0-2000 m, 0-1080 fa, 0-3280 ft, 0-1200 P/B

Auto: The net trace shifts to the center of the screen when it comes to
1/4 or 3/4 of the screen from the top.

5. Display Advancement

Normal Mode: OFF (Freeze), 1/8, 1/6, 1/4, 1/2 1/1 (Scan line/trans-
mission)

Historical Mode: 5/10/15/30/60/90/120 (minutes/screen)

Six hours of observation is available in Down ward
mode.

6. Net Depth Indication

0-2000 m

7. Temperature Indication

Digital Readout: -5°C ~ +40°C in 0.1°C step
(20°F ~ 100°F in 0.2°F step)

Graph: plotted in the interval of £5°C (+10°F). When the temperature

rises above or falls below the limits of the scale, the graph is
shifted to the center of the scale.

8. Marker & Digital Readout
Marker: Minute marker, VRM marker.

Readout: Net depth, temperature (L/L data & time is displayed when
connected with nav. system.)

9. Input/ Output Data* (CIF or NMEA Format)
Input: Ship’s position (L/L), Ship’s speed, ship’s bearing, time

Output: Net depth, temperature (CIF only)
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10. Output for External Display/Recorder Unit
1) Echo Signal (upward/downward)
2) Net depth (Requires synchro signal (KP) input.)
Requires optional E/S interface kit (OP01-5). Echo Signal can be con-

nected to the color video sounder/recorder which has monitor chan-
nel.

11. Picture Record/Playback

Requires picture Recorder MT-12 (Optional MT-12 interface kit when
connecting with MT-12.)

12. Power Supply and Consumption
10-40 VDC, less than 100 W

100/110/115/200/230 Vac, 50-60 Hz, 1 ¢ (optional rectifier RU-3423
is required.)

PARAVANE RECEIVER ND-85XX

1. Frequency and Beamwidth

Frequency Beamwidth
33kHz 34 degrees (-3 dB)
40 kHz 30 degrees (-3 dB)
50 kHz 28 degrees (-3 dB)

2. Transducer Tilt Angle

Adjustable to 15°, 25° or 35° below horizontal

3. Maximum Pressure

5 kg/cm’ (equivalent to 50 m)

4. Cable length & Strength

70 m, tensile strength more than 1000 kgf

5. Towing Speed

Normal reception up to 6 knots
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TRANSMITTER UNIT CN-222

1. Signal Transmission Characteristics and Operating Hour of Battery Pack

Battery Max.
Frequency |Output | Beamwidth operating | Transmission
hour Range*
33 kH 34°(-3dB 3800 .
i (-3dB) 20 hours m max
40 kHz 24W [32°(-3dB) (LR-20) | 3300 m max.
10 hours
(BP-2)
50 kHz 28° (-3 dB) 2200 m max.
Battery Max.
Frequency |Output |Beamwidth |operating | Transmission
hour Range*
33 kHz 34° (-3 dB) 4500 m max.
9 hours
40 kHz ow  {32¢3d8) | TR0 3600 m max.
S hours
(BP-2)
50 kHz 28° (-3 dB) 2800 m max.
* affected by sea condition
2. Signal Transmission Mode
Synch pulse: Frequency shift code modulation
Echo: Frequency modulation
Depth/Water Temp: Pulse position modulation
3. Sounding Characteristics
Frequency {Output |Beamwidth |Minimun |Max Detection
Range Range
75 kHz 100W  |33°(-3dB) |15m 640 m
175 kHz 100W_ J15°(-3dB) {15 m 200 m

4. Sounding Rates, Sounding Range

Sounding Rate

Sounding Range

Low

28-68 times/min.

High

83-206 times/min.

0-640 m

5. Pulselength

0.6ms (75 kHz), 0.2ms (175 kHz)

6. Temperature Measurement

-5°C to +40°C or 20°F to 100°F (Accuracy * 0.5%)
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7. Maximum Depth & Ambient Temperature

2000 m, -10°C~+40°C

8. Power Supply

12 VDC, Alkali dry cell LR-20 8 pcs. or Ni-Cd battery pack BP-2
(option)

Automatically switched on upon sensing sea water.

EQUIPMENT LIST

No. Name Type Code Number | Weight | Qty Remark
1. | Display Unit CN-2410 200kg |1
2. | Transmitter Unit CN-2220 25.0kg |1 Specify frequency
and material of
fixing plate when
ordering.
3. | Paravane Receiver ND-87XX 35.0kg |1 Specify frequency.
4. | Accessories FP01-01000 000-060-117 1 set
5. | Installation Materials | CP01-01200 000-060-124 1 set
6. | Spare Parts SP01-00900 000-060-123 1 set
INSTALLATION MATERIALS
No. Name Type Code Number | Qty Remark
1. | Earth Plate WEA-1004-D 500-310-040 1
2. | Power Cable Assy. PO1-5-3.5 (3P) 002-173-770 1
3. | Connector NCS-254-P 000-506-505 1
4. | Connector SRCN6A-16P 000-508-663 1
5. | Crimp-on Lug FV2-4 (blue) 000-538-118 4
6. | Heat Shrink Tubing 12x0.25%20 mm* 000-568-194 1
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OPTION

No. Name Type Code Number Remark

1. Paravane Receiver CN-2030-40 000-060-444 For 40 kHz.
CN-2030-50 000-060-445 For 50 kHz.

2. Spare Transducer CN-2031-40 000-060-451 For 40 kHz with 50 m cable.
CN-2031-50 000-060-452 For 50 kHz with 50 m cable.

3. Hull Receiver T-228 1 set

4. Net-recorder Hull Unit HD-810

5. Ni-Cd Battery Pack BP-2 000-063-394 For transmitter unit.

6. Battery Charger BC-8 000-063-391

7. Rectifier RU-3423 000-030-443

8. Picture Recorder MT-12 000-060-144

9. E/S Interface Kit OPO01-5 000-060-454

10. | MT-12 Interface Kit OPO01-7 000-060-456

11. | Transducer Switch Box |RS-80 000-060-139

12. | SW Box Interface OP01-13 004-553-600 For RS-80.

13. | Transmitter Unit CN-2020-1-40 000-060-400 40, 50 kHz, select one.
CN-2020-N-40 000-060-410
CN-2020-1-50 000-060-420
CN-2020-N-50 000-060-430

14. | Battery Charger CN-2040 000-060-143

15. | Transmitter Battery Pack |CN-2225 000-060-451

16. | Vinyl Cover 10-044-0031-1 000-801-859 for display unit
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APPENDIX A. Changing Signal Transmitting Power

The signal transmitting power can be changed from 2.4 W to 10 W or
vice versa by changing the jumper connections on the CONT-A Board
(01P5740).

Note: Increasing output power decreases the battery operat-
ing hour by 50% approximately.

J Setti
TX Freq. Qmper Sernes Output Power
Ixx1 Ixx2 Ixx3
A-LA B-LB 4 W
33 kHz 2 2
A-HA B-HB 10W
ALA B-ILB 24W
40 kHz 2
A-HA B-HB 10W
A-LA B-LB 24W
50kHz 1
A-HA B-HB 10W
01P5741
(o

Board
01P5742 01P5740

Fig. A Location of jumper blocks on CONT-A board
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APPENDIX B. Connecting with Echo Sounder FE-1282

The upward/downward sounding picture can be plotted on the exter-
nal echo sounder FE-1282 when the optional E/S interface kit is fit-
ted. Connect with FE-1282 as follows:

CN-24

FE-1282

CN-5
Display Unit NET

UP/DN :{1$—BRN —— < 1<; Sig.H
E/S Sig.i< 2 ¢— Shield -1 L <l Sig.C
0Vi<{3&—ORG —— =30V
UpKP {{4<&—RED = =4 UpKP
DnKP i{(6&—BRN - L 6< DnKP

— | e

Connection Cable: 0251000, 5 m

Fig. B Connection with FE-1282

APPENDIX C. Plotting of Net Depth Mark on other Color
Video/ Echo Sounder

AP-2

The net depth mark can be painted on other color video sounder when
the optional E/S interface kit is fitted.

CN-24

Color Video Sounder/
Echo Sounder

Display Unit l CN-5 |

Depth Mark H> 9 > > >
Depth Mark G> 11 | SONDE IN
INT. RXDH > 12 <
INT. RXDC > 13 > L KP OUT
85 — L GND
GND > 10>

EXT-1 or ENT-2
Connector

Fig. C Connection with color video/echo sounder



APPENDIX D. Hull Bottom Transducers

Installation

General

Installing the receiver transducers on the hull bottom eliminates the
paravane receiver and boom. This eliminates the troublesome task of
looking after the paravane cable. It is however recommended to keep
on board the paravane receiver as a reserve aid because the bottom
transducers are not a decisive means to pick up signals coming from
the transmitter unit in every case. The paravane receiver is more ef-
fective than the bottom transducer arrangement in adverse conditions.

For reference, Japanese trawlers operating in various parts of the world
are equipped with hull bottom transducers and are experiencing good
performance with our net recorder.

Hull bottom transducers work best under the following conditions:
1. Trawlers larger than 250 tons.

2. Water deeper than 150 meters (80 fathoms).

See tank drawing (Dwg. No. E2001-137). Three transducers are in-
stalled and switched at the bridge for maximum pick-up of signals
coming from the transmitter.

The wransducer installation angle (65 degrees in the drawing as an
example) should be decided according to the trawling condition (warp
length, net depth, etc.).

Note: To minimize the interference from the echo sounder, sepa-

rate the cable for hull bottom transducers from the trans-
ducer cable of echo sounder and pass them thorough
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Installation Zone of Transducer Tank

About 10m

|

Recommended
installation zone

Fig.D

Note: To minimize the interference from the echo sounder, sepa-
rate the cable for hull bottom transducers from the trans-
ducer cable of echo sounder and pass them thorough
separate grounded steel pipes.

Transducer Switch Box (RS-80)

Mount the transducer switch box adjacent to the display unit so that
the best receiving condition can be selected by the switch box while
observing to the picture on the screen.

Operation
TRANSDUCER SWITCH BOX RS-80
2.
3. m I J A B )
[ 4. r\\‘ . 3;\ y ' KHz
s' -'!
7 L/ | ‘ RECORDER  FREQ
8
A RanspucEr FURLUND
) CE— —J
= %
TRANSDUCER SELECTOR
Select for the best receiving condition.
Paravane receiver ............... 1
Hull bottom transducers..... 2,3,4,5,6,7,8.9
RECORDER SELECTOR
A Main Display Unit
B Sub Display Unit
FREQUENCY SELECTOR

Select the same frequency as TX unit.
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APPENDIX E. CN-2030 Paravane Receiver

(optional supply)

Operation

The paravane receiver should be put into the water slowly (after throw-
ing the net) and retracted before the trawl is hauled up. To obtain
stable receiving performance and avoid the effect of air bubbles, sub-
merge the paravane receiver deeply and keep it away from the boat as
much as possible. The figure below illustrates this condition.

The paravane receiver is normally towed by a 5 to 10 m boom which
is extended from the stern side of the boat. This boom has wooden
blocks at its ends through which the cabtyre cable is guided.

Cable Length

Fig. E-I

Generally, a longer cable is better for signal reception. The cable length
from the boom must be 20 meters or longer.

If the cable is too short, the paravane receiver will drift towards the
propellers and the aerated water produced there or propeller noise
will have an adverse effect on the receiving conditions.

With the cable long enough, the paravane receiver submerges, stabi-
lizes, and positions itself 7 to 8 meters below the surface.
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If an ocean current or tidal current pushes the net sideward it also
pushes the paravane receiver in the same direction, thus the transmit-

ter unit and the paravane receiver are kept in alignment as shown in
Fig. E-2.

Long cable

( Short cable (no good)

Fig. E-2

Tilt Angle Adjustment

The paravane receiver tilt angle can be adjusted in two steps: 15 and
25 degrees from the horizon. Read out the suitable angle from Fig. E-
3, considering the depth of the trawl and length of the warp.

Fig. E-3 shows the beamwidth for 50 kHz receiver. In case of the 40
kHz receiver, the beamwidth is 40 degrees.

500 m 1000 m
Om T r Horizontal
H i Distance
15 degree
250 m
Beamwidth
34 degrees
(50 kHz)
500 m
25 degree
| (Standard)
Depth

Fig. E-3
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To adjust tilt angle do the following:

1) Remove the transducer housing by loosening four M6 x 16 fixing
SCrews.

2) Remove the angle spacer by loosening four M8 x15 fixing screws.

3) Reversely fix the angle spacer.

Transducer

Fixing Screw
§ M6 x 16 SUS
B

Balancing Block

The paravane receiver has a balancing block on each horizontal wing.
Use the paravane with two balancing blocks (factory assembling) in
normal operation. However if you need to keep the paravane away
from your boat to escape propeller noise or air bubbles, take out the
balancing block which is nearest your boat.

Paravane

N &Movement -

Take out the balancing block which is
nearest your boat. (Opposite side of the
paravane movement.)

Fig. E-5
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Replacement of Transducer

1. Disassemble the connector (1) and unsolder the
cable leads.

1)Connector ‘
NCS-254P 2. Take out the split pin (2 x 2) and release the
thimble.

3. Loosen four fixing screws (®) to dismount the
transducer case.

4. Take out the transducer assembly through the hole
®.

5. Fit a new transducer assembly on the paravane
by doing steps 1-4 in reverse order.

Fig. E-6

Remarks on assembling new transducer

* Be sure the cable is not twisted.

- (® Fixing Screw « The cable should move smoothly in the direction
of the arrows shown in the figure at the bottom of

the page.

*» Bend the legs of the split pin after inserting it, to
prevent loosening of the support shaft. See figure

Transducer below.

Case

» Coat the threads of the fixing screw with lock
paint before tightening.

Support Shaft-
Transducer
Cable
Assembly

Thimble

Fig. E-7
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