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CONTENTS SPECIFPICATIONS OF F-8513
koo ok ok ok sk sk ok NAVIGATIONAL ECHOSOUNDER
1. DEPTH RANGES, SOUNDING RATES & PAPER SSPEED
SPECIFICATIONS  cmmrmommmmmm o mm o e 1 thru 3
Sounding Faper Speed(mm/min.)
CHAPTER 1. INSTALLATION 1-1 thru 1-11 Depth Ranges(meters)} Rates(/ min.) Fast Slow
0- 40 30- 70 80~ 100 90~ 130 310 Clies ey
1-1. Recorder Unit —----------=-oomemmemmooomoomoe 1-1 0- 80 60-140 120- 200 180- 260 155 6.4 1
1-2. Cabling =------=-mm-momm oo oo s 1-1 0-200 150-350 300- 500 L50- 650 62 2.6 1.3
1-3. Transducer —---——------ooooomoomoomoonmsss 1-1 0-K00 300-700 600-1000 Y0O0-1300 31 1.3 5.
1-4. Thru-hull Pipe --—-----cmmemrmm oo e 1-2 - -
_ 2, MAX. DOUNDING{Under favorable conditions., Guidance only.)
CHARPTER 2. OPERATION 2-1 thru 2-8
2Kz 1500m, H0KHz: 900m, PU0K Tz LOOm
2-1. Description of the Controls ------=new----——- _—— 2,
R-2, Operation rocedure ——-—-—--m—ocm—momommmmo— 2=l B, RECORDING SYOSTIM & RECORDLNG BPALT L
2-3, Replacement of Recording Faper ---------=-—-m=- 2-5

) Helt stralpht line recording system
CHAPTER 3. OBSERVATION OF RECORDINGS  3-1 thru 3-3 Dry electrosensitive paper AlD-20: 204mm x 20m

bBlfective width 180mm

3-1. BEchoes and Multiple Reflection -----mr-—-me—omno- 3-1
3.2. Shifted ECho Trace ———rem-memeo— oo —ee e 3-1 Lo WRANSMITUE R CHARACTELRIGTICH
3-3, Bea Surface Noise --w------rmomoommmmm o 3-2
3.4, White LLine Recording(in NC sets) --------——=—~ 3-2 Freguency: 28, 50 or 200KHz
3-5, Noise csused by Interference and Induction --w. 3-3 Fulsetength: Agsociated with gain control switch.
CHAPTER 4. MAINTENANCE =1 thru h-b Galn_ Setlings |28/ 50K Hz | 200K Hy
0O - 2 V. 7msec | 0. 3mse
L-1. General Maintenance of Recorder Unit -——-------- L-1 do- 10 1.5msedé | 0. 7msec
L-2., Tension of Recording Belf ~—------onoeuwrm——m -2
L-3. Replacement of Recording & Collector Styli ~--- 4-3 Cutput power: 100W
Lel. Taubrication -—----m---mmmmmm oo oo b=k
H, TRANSDSDUCH R & TANK
CHAPTER 5, TROUBLESHOOTING -~-—-====-=-= 5-4 thru 5-L
Freguency(KHz)| Transducer | Beamwidth({-3dB)| XDk T ank |
SCHEMATIC DIAGRAM S-1 28 28E-18 220 TTE - RBO0-
50 50B-9 12°x 289 TTE-~5000-2
200 200B-8 5.7 TS -2000-%

6. POWER SUPPLY & POWER CONSUMPTION
1) DC 1z/24/32V
2) AC 110/220V, 50/60Hz, 1f, 75VA
{(50/60Hz --- Different gear used)
7. COATING COLOR

Munsell notation 2.5G 7/%2 ( standard)
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COMFLETE SET

Standard Supplies
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No. Name Qh4y {Dimensions{mm) V(\TIeiig?t
g
. \ Bulkhead Mount 410 x 530 x 202 35
| 1 |Recorder % \Flush Moun 1 IS8 % 6L0 x 218 13
Transducer TTS-2800-2
= with 15m Cable (TTS-5000-2 1
o & Tank % TTS-2000-2
. Installation Materials 1 set
i |[Spare Parts 1 set
- {&pare Parts Box, '
O g1 F090R (23-20) L 1355x 220 x 205 3.6

Optional Supplies

Junction Boxur
Matching Box@ox
Transducer Switch Box

sub-indicator or ED-202 Depth Indicator

3K

Specify necessary type.

Junction Box is required for extension
of transducer cable. Matching Box is

required instead of Junction Box when
transducer cable length exceeds 1.00m,

Specify necessary guantity.

INSTALLATION MATERIALS

{ Supplied only for bulkhead

Name

Bracket with Bolt
Rubber Packing
Washer

Hex. Nut

mount type recorder.)

Type Q'ty
3
6
3
M10 3
2

STANDARD SPARE PARTS & TOOLS

Name

Recording Eelt
Recordaing Stylus Assy.
Collector Stylus Assy.
Siylus Nib
Fluse
1A for AC110/220V sets
3A for DC2L/32V sets
104 for DC12V sets
Lamp (Winker type, 6V, 1.5W)
Recording Paper PD-2020{AD-20)
Screwdriver (+ head, large)
Screwdriver (+ head, small)
L.ong Nose Plier
Adjustable Spanner
Machine Oil
Grease
Resistors for Source Volt, Alteration

100 ohms

120 ohms

390 ohms 1 pc. each
3.3K ohms

L.,7K ohms

82 ohms

150 ohms j 2 pcs. each

Lg

[

[T IVERIVES o

P i S AR AV ARV

pc.

pcs.
pes.
pcs.,

pcs.

pes,

pcs.,

pcs.

rolls One roll fitted in recorder
pc.

pc.

pc.

pe .

pot

tube

set Far DC set only
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CHAPTER 1. INSTALLATION

1-2.

1-3.

Recorder Unlt

The recorder unit is avallable elther in bulkhead or flush mount
type and is generally mounted on the bulkhead in the steering
bridge. The unit should be installed in any dry, well ventilated
and waterproof location, and at a place where easy access to the
unit and effective observation of the recordings are ensured.,

In bulkhead mount type, three installation brackets(bolt welded)
should be fixed on the bulkhead as in Dwg.Nc.C2206-003-8, and
then the unit is settled on the brackets by tightening the nuts. In
flush mount type, cut out the panel as in Dwg.No.C2206-004-B,
and then settle the unit with screws or bolis and nuts.

Cabling

Cabling to the recorder unit is very simple. This is made by con-
necting only the power and transducer cables to the terminal
board. Refer to Dwg.No.E2206-013-B.

When the sub-indicator or ED-202 digltal depth indicator is com-

bined, refer to the installation drawings in the respective Operator's

Manuals.

Transducer

The transducer is contained in a transducer tank and the tank is
installed in the hull so that the face of the transducer is just flush

with the hull bottom (hull bottom interior installation) in normal way.

The installation of the transducer should be accomplished by a
dockyard referring to the installation drawings.

NOTE: Discussiong should take place and agreement reached
with the dockyard for sufficlent reinforcement and water-
tightness of the hull to comply with the regulations con-
cerned.

When installing the transducer, the following points should be tak-
en into account.

— FURUNO

1-4.

1. One of the most important consideratiocns is the selection of
the transducer position. The ideal position is one in which
there is "golid" water free from ageration beneath the trans-
ducer, and where the effect of surface, engine and propeller
noise are at a minimum. A position found to be satisfactoryin
one design of ship will not necessarily produce equally good
results in another.

2. The air bubble stream normally starts about a quarter length
of the ship from the stem, and divides about three quarters of
the length from the bow. The bubble stream varies in form
and intensity according to the speed, draught, shape of bow
and hull, and the trim of the ship as well as the sea state.

3, In a laden ship of normal design, a position somewhere near
a quarter of the ship's length from the stem will often be found
to give satisfactory results. With ships making long voyages in
ballast, however, such as oil tankers, becausec of the light
draught forward an after position about three quarters of the
ship's length from the stem is often most suitable.

L. It is recommended to install the transducer on or off the keel
line; between 600mm and 900mm from the keel to minimize
the effect of aerated water.

Siting near obstructions such as the forward propeller, bow
thruster, water intake pipes and external speed measuring
devices should be avoided.

LR

6. Select a place giving a minimum mechanical shock.

7. Do not lay the transducer cable near or in parallel with othe
electric cables.

8. To extend the transducer cable, junctlon box is required
and 660V DPYCS-2.0 or equivalent should be used.

9, When the transducer cable length exceeds 100m, matching

box is required instead of junctiqn hox. The matching box
should be installed as near the transducer as possible,

Thru-hull Pipe
1. Remove cap nut, washer and packing trom the thru-hull pipe.
2. Apply seal tape to the threads of the pipe for watertightness.

3, Install the transducer tank in the hull and then feed the
transducer cable into the inside of the hull through thru-hull
pipe.
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4. With the transducer supported by a stand or so, carefully
pull up the transducer cable from the ingide of hull until
the cable is left about 30cm below thru-hull pipe. Note that
the strong tensile or careless handling of the cable, such
as contact with sharp edge, may result in damage of the
cable,

5. Pass the cable thru the packing, washer and cap nut.

6. Apply grease to the packing and washer, and settle them
on the thru-hull pipe.

7. Serew the cap nut onto the pipe by hand and then continue
about two turns with a spanner., Never tighten the nut too
much. Excessive tightening may cause the cable to be
damaged.

8. It is recommended to enclose the tranasducer cable in conduit
or pipe for waterproof purpose and electrical shield. The
conduit should be secured on the upper section of the thru-
hull pipe. The pipe should be of such a length that is well
above the water level when the ship is fully ioaded. The

top end should be finished with filling compound,

F'llilng Mgl__ompound

Steel Plpa

2 Cutside Dla.: 33.25mm
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POWER/RANGE SELECTOR Wy
DEPTH RANGE SELECTOR %f (INSIDE LEVER)

"On-off" of the power to the system can be made by the PCWER/
RANGE SELECTOR .'l- Turn this switch from the position Q) (off)
to one of other positions, and in approximately two seconds the
recording beit will start to rotate.

Desired sounding range can be selected by both the POWER/RANGE
SELECTOR switch and the DEPTH RANGE selector 8] (inside le-
ver). Refer to Table 2-1 below. The shallow range group (0-40m/
0-80m range group)is sclected by placing the DEPTH RANGE
selector in the position" X1, The selection of the deep range group
(0-200m/0-4L00m range group) is done by placing it in the position
nNX5Y, Setting the POWER/RANGE SELECTOR switch at a proper
position will select 0-40m/0-200m range group or 0-80m/0-400m
range group.

For example, when the DEPTH RANGE selector is turned to "X1"
and the POWER/RANGE SELECTOR switch ls positioned in "0-40",
the selected depth range is 0-40m,

CAUTION: Change the setting of the DEPTH RANGE selector with
the belt rotating, otherwise the gearing may not be
engaged smoothly.

Table 2-1 STTTING OF POWER/RANGE SELECTOR "I
DEPTH RANGES I
(in meter's) O~ lpo jO— 70 0~ 80 60—1)4-0
0-200 150-350 0-400 300-700
<Z¢ " 2 0- L0 30— 70 0- 80 . 6H0-140
oo 4
- o~ PP ey e
B RANGE
% & | INDICATOR RED YELLOW
= B
0w = f:
SR w . o d 0-200 150-350 0-400 300-700
EQ 3 2
Z | RANCGE
" INDICATOR GREEN BLUER

REANGE INDICATCR (LAMP)

To eliminate a misreading of the depth, this indicator is arranged
near the upper side of the recording paper. It is colored in red,
vellow, green and blue from the right to the left in order and
color-illuminated as shown in Table 2-1 depending on the range
setting. Each depth scale is also printed in the color correspond-
ing to the range indicator.

GAIN CONT=EROL

The GAIN control varies the sensitivity (gain} of the receiver amplifier,
The gain is successively increased by turning the knob clockwise.

This control should be set so that only dense seabed echotrace is mark-
ed., Note thai excessive increment of the gain dces not give distinct sea-
bed echogram but presents unnecessary echoes from fishes, sea surface
noise, wake, etc.

IL.LUMINATION CONTROL

This contrel adjusts the illumination on the recording paper and the
depth scale, and has four setting positions; "OFE", "D!" {Dimmed),
"M!" (Medium) and "B" (Bright) .

DRAFT CONTEOL (FOR AC SETS)

This control is furnished in place of the WHITE-~LINE control to the
sets operated from AC source.

Echosounder records the depth from the transducer to seabed, not
from sea surface. If exact depth from sea surface is required, shift
down the zero line te the position of your ship's draft by turning clock-
wise this control. On the other hand, if only the bottom clearance is
referred to, turn this control fully anticlockwise and move the scale
with the SCALE POSITION adjuster so that the "Om" is placed at

the upper edge of the zero line.

WHITE-LINE CONTROL (FOR DC SETS)

This control is provided in place of the DRAFT control to the sets
operated from IDC scurce,

The white-line circuit enables to facilitate the discrimination between
seabed and other objects such as mud, seaweed, wreckage, etc. on
or close to seabed. When the white-line is effective, the contour of the
true seabed is given as a thin line having a white belt below.

This control is normally turned off, Turn it on only when the identifi-
cation of the true seabed is required to know the exact depth or con-
tour. Clockwise rotaticn of the control will increase the white-line ef-
fect. The adjustment should be made properly together with the GATIN
control depending on the depth range setting.

2-3
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SCALE POSITION ADJUSTER (INSIDE)

Move the depth scale with this adjuster so that the "Om" {s placed
at the upper edge of the zero line.

PAPER SPEED SELECTOR (INSIDE LEVER)

The paper speed can be changed by using this selector. The po-
sition "S" is for "slow speed'" and "E'" for "fast speed".

STC (PRESET CONTROL )

This control is located inside the recorder as a preset control
and only qualified servicemen are allowed to readjust it.

STC reduces the amplifier gain at close range. Turning the con-
trol clockwise will reduce distinctive darkening just below the ze-

ro line (sea surface noise). The preferable adjustment is to cb-
tain such an echogram that the sea surface noise is presented
slightly .

2-2. Operation Procedure

1. Turn the SOURCE & DEPFPTH RANGE switch from the po-
sitions "OEFF" to "1" (either red or yellow figure), and in ap-

proximately two seconds the recording belt will start to rotate.

2. Adjust the illumination on the recording paper and the scale
with the ILLUMINATION control.

3. Select a suitable sounding range with both the DEPTH
RANGE selector and the SOURCE & DEPTH RANGE
switch, and also select a suitable paper speed, either "fzst!
or "slow" with the PAPER SPEED selector.

L. Move the scale with the SCALE FOSITION adjuster so
that the "Om" is placed at the upper edge of the zero line.
In AC sets, adjust the zerc line by turning the DRAEF T con-
trol as necessary.

5. Adjust the GAIN control for a distinet echogram.

6. In DC sets, adjust the WHITE-LINE control when the iden-
tification of .the true =eabed is required.

R~L
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2-3. Replacement of Recording Paper

When the recording paper approaches its end, an end mark is

seen on the paper, indicating that the remaining length is about 1
meter., Then it is necessary to prepare new roll of the record-
ing paper. How to replace the reccording paper is explained below.

The outline of the paper winding system is illustrated below.

Winding Reel Feeding Reel

4 /

Paper Sending
Roller

Recording Plate
£ O

Pressure Recording Paper/
Roller

Fig.2-2 Skelch of fPaper Winding System

1, Turn the SOURCE & DEFPTH RANGE switch to "QFEBEY.

£. Turn the recording belt in the normal direction by hand so
that the recording stylus may be off the recording paper.
See Fig.=2-3.

3. Remove the scale plate., See EFig.2-3.
L. Release the pressure roller by pulling it up. See Fig.2-3.

5. Loosen the recorder assembly fixing screw and swing down
the recorder assembly by holding the fixing screw. See Fig.
2-L.

6. "T'ake out the paper winding reel with used paper at the same
time pulling the paper winding reel knob to the outside {(ref.

i Fig.2-4 and 2-5), and wind out the remaining part of the pa-

| per, also remove the empty paper feeding reel in the same

manner (ref, EFig.,2-6).

7. Place the new paper between the recording belt and the re-
cording plate as shown in Fig.2-7. Then {fix the new paper
roll to the recorder assembly with the reel knob pulled
outside. Confirm that the paper roll is secured.

2-5
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8. Place the paper between the stylus guide piece and the re-
cording plate (ref. Fig.2-3), also between the paper send-
ing roller and the pressure roller.

9. Put an end of the new paper roll into the slot of the paper
winding reel, then wind one or two turns of the paper on the
reel with care so that the paper may be set in the center of
the reel. See Fig.2-8.

10. Reset the paper winding reel in the recorder assembly with
the reel knob pulled outside. See Fig.2-8. Confirm that

the reel is secured.

11, Adjust the tension of the paper by turning the paper winding
reel knob. Reset the pressure roller.

12. Swing up the recorder assembly and tighten the recorder
assembly fixing screw. Reset the scale plate.

Recorder Assembly
Fixing Screw

Recorder Assembly

Stylus Guide Piece

Pressure Roller

Recording Belt

Paper Sending Roller

Scale Plate

Recording Flate

Recording Stylus

(D) Phote No. 154
Scale Position Adjuster

Fig.2-3 Recorder with Cabinet Door opened

2-6

Paper Winding Reel Knot Paper Feeding Reel Knob

Recorder
Aszsembly

N Photo No, 174

Recorder Assembly
Fixing Screw

Fig.2-4 Recorder with Recorder Assembly swung down

2=17



Photo No, 2871

Faper Winding
Reel Knob

Paper Winding
Reel

Fixing Screw

Photo No, 2872

Recorder Assembly

P2285
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CHAPTER 3. OBSERVATION OF RECORDINGS

3-1.

Echoes and Multiple Reflection

In a comparatively shallow depth sounding, too high a setling
of the amplifier gain and a stiff seabed cause a second or
sometimes third or fourth echoes with the same interval be-
tween them below the first echo trace. This is because the
sounding pulse travels in the same path twice as long or more
in the reasonably shallow depth.

Depth measurement should be made betwern the zero line and
the first echo trace by using the scale plate attached.

First Echo <ero Line

N

S .. Second Echo

Fig.3-1
Shifted Beho ‘IL'race

It may sometimes occcur that seabed you want to see is pre-
sented at the lower edge of the paper as shown in Fig.3-2,
'Lhis will not allow the observer to understand the recording
obtained. 'This situation can be improved by changing the depth
range setting to a deeper one, e.g., 0-40m to 30-70m ranges.
If the recording appears at an extreme upper position, change
the range setting to a shallower cne.

L. Shifted Echogram

N v IR Ve
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3-3. Sea SBurface Noise ‘ 3-5. Noise caused by Interference and Induction
Sea surface noige ig mainly caused by the air foam created Fig.3-5 shows the noise caused by induction of other electric
by ship's cruising, rough sea conditions, rain, wake, etc. wirings, acoustic effect by swing of the ship and interference
If this noise spoils the important area of recording, reduce from other echosounders. Reduction of the amplifier gain will
the noise by adjusting the STC control. moderate the appearance cf these noises and the observaticn

of the actual echo wiil become easier.

| IV oy F m W I! mjl . AR The interference ncise from cther echogounders is shown
AS. ‘ AN e ——

L ; e — in form of parallel broken lines inclined a little across the
e . Hea Surface £85I paper sending direciicn. Noise caused by electric induction,
improper \\Noise |  proper such as the one from a moter or generator, is plotted in

] irregular dots of blackening cver the recording paper.

’WWMN

Vo v e

iy . NOTE: OQuly qualificd servicemen
Mig.3-3 ave wllowed to readjust the
STC preset control.

34, White lline recordiug {(in 1 sets)

L
e Induction noise
from motor, ete,

If the seabed line is shaped as shown in Big, $-4{a), iU is
difficull to judpe what the rising{crest) portien is; rock, wreck-
age, bottom fish, seaweed, etc. The white-line function will
then give a sugpestion Lo make a correct judgement, 1f the
rising portion is wreckage, bollom fish school, a group of .
seaweed or so, the seabed tracing will become like Fig. Fig.3-5
3-4(b). If it is rock, protruding part of seabed or sc, the

seabed line will be as shown in Eig.3-4(c}.

oy
™y
I
e

Lot

—~

In rough sea, the effect of aerated water becomes extremely

Wostoous SO great, Such being the case, the sound beam energy is attenu-
ated by a lot of air bubbles and the plotting of the seabed is
- — White-line gometimes suspended as shown in [ig.3-5.
ke —
White-line White -line operated. White-line operated.
not operated.  Wreckage, etc. Rising of seabed
Fig.3-4(a) Fig.3-4(b) Fig.3-4(c)

White-line effect in actual echogram

Fig.3-4(d)
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CHAPTER 4. MAINTENANCE

FReliable operation of the echosounder largely depends on maintenance of
the equipment. The maintenance should be made periodically with care.

L-1, General Maintenance of Recorder Unit

1. Since this model is provided with a dry paper recording sys-
tem, a lot of carbon powder is produced during the actual ope-
ration, The carbon powder will pile up on the inner mechanism,
particularly the electrical wiring and circuit boards. This may
cause troubles in mechanical and electrical performance.

The powder accumulations should be cleaned out with a brush
at least once a week,

CAUTION: Be sure to turn the POWER/RANGE SELECTOR
to """ before opening the cabinet door.

Recorder Assembly Scale Plate
Fixing Screw

Recording Relt Tension

Adjusting
Magnetic Key Screw

Illumination Liamp

Collector.
Kalil

N Photo No, 173

Printed Circuit Board
housed in the case

Terminal Boards

Fig.4-1 Recorder with Cabinet Door opened

L-1

— FURUNO

2. Frequently wipe off the carbon powder, dust or stain on the
collector rail with a soft cloth.

3. The recorder cabinet should always be kept clean and free
from corrosion. Frequently wipe traces of salt water from the
cabine! with a cloth damped in fresh water. It is particularly
important to clean around fittings, operating controls and pro-
jections since corrosion tends to start in such places.

L. Illumination lamps and scale plate should be cleaned from time
to time.

5. Cable connection at terminal boards should be kept clean and
tight for a good contact.

T'ension of Recording Belt

‘The recording belt is held with three pulleys. The tension should
be adjusted to the optimum setting. Insufficient belt tension will
cause bad recordings while excessive tension will place an over-
load on the driving motor. The tension pully can be fixed at any
required location with the tension adjusting screw as shown in
Fig.L-2.

Rule to adjust the tension is as follows. Loosen the tension ad-
justing screw and the fulerum screw, relocate the tension pulley
so that the belt may just begin to tighten, move a bit more the
tension pulley to the outside, then tighten both the tension adjust-
ing screw and the fulcrum screw.

Recording Belt

Tension Pulley

(D) Photo No., 460

Idle Pulley

Driving Pulley

Fulerum Screw Tension Adjusting Screw

Fig.4-2 Adjusting of BRelt Tension

L-2
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L-3. WReplacement of Recording & Collector Styll

The recording and collector styli are fixed on the same stylus
stand which is mounted on the recording belt as shown in Flig.
-3, 'Ihese styli are removed by pushing the end of each stylus
holder in the direction of the arrow.

Collector

slylus—gs

Fig. -3

Prolonged use wears away the recording stylus wire. The sty-
lus should be made to protrude about 10mm by pulling its end
with the long nose plicr supplied as a maintenance tool. Sceo
Blig. =l Whon the slylus wire comes to an end aller lengthy
Lee, roplice the slylus wire or the whole pilece (stylus with

Lholder) with o noew one.

Approx.10mm

Fig.L-4 CD

The collector stylus is made of different material from the re-
cording stylus, so it does not need replacing as often as the re-
cording stylus., When its replacement is reguired, replace the
whole piece (stylus with holder).

— FURUNO

Recording BEelt

L-4 ., Lubrication

The gears in the gear box of the recorder assembly (ref. Fig.
4-1)} should be checked for good operation. The gears are lu-
bricated with grease or machine oil when the equipment leaves
the factory, but it is required to relubricate at regular intervals
or when the old grease and oil seem to have deteriorated.

See Fig.L-5.

Belt Driving Motor

Paper Winding Reel

Paper Feeding Ree]

St

(D} Phote Mo, 379

Apply grease to
these gears.

Depth Range Selector

Paper Speed Selector

Fig.4~5 Recorder Assembly Gear Box with Cover removed

by )+
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CHAPTER 5. TROUBLE SHOOTING Remedy: a) Check the contact condition of the recording or collec-

tor stylus. If the stylus is worn out, renew it,
Trouble 1. Recorder unit not operating with source switch turned on

b) If the amplifier circuit board is faulty, replace it with
new one. Check if the transistor Tri109D is short-
circuited or inner-opened.

Cause: a) Incorrect polarity of power supply
b) Low source voltage
¢) Fuse blown off

d) Bad contact or disconnection of power cable c¢) Check if more than +20V is applied between the termi-

nals #4 and #5 and if less than -20V is applied be-

Remedy: a} Check the polarity of source voltage on the terminals tween terminals #L and #6 by using a circuil tester.

#28 and #29. The normal condition is that #28 is
negative and #29 positive. In case of AC source,

. If each line voltage is abnormal, the inspection on the
no polarity,

following pcints should be made.

b) In this case the rated voltage appears between termi-
nals #28 and #29 with the source switch off, but turn-
ing on the source switch causes an abrupt drop of the
source voltage. Therefore, the DC ghip's main should

{1} Iraulty rectifier circuit
{(ii}) Iaulty inverter circuit

be recharged. If the source is faulty, renew it, Arrouble 3. Tllumination lamp it bub motor not rotating
) ) Causge: a) l.ow supply voltage
¢) Refer to the followings. b) Incorrect adjustment of inverter circuit

¢) Incperalive motor circuit or faulty motor

(1) Inferiority or shorteircuit of Tr306D, Tr307D,
Tr308D, Tr208D and Trz209D
(i) Shorteircuit exists in some portion.

(i1) Rating of f\,l.ie F'301D in use, b) Check if 100 to 110V AC with 60tz is [ed botwoeen
10 A for Df 12V terminals #15 and #16 with circuit tester.
3 A for D(j 2L /32 V If the voltage between #15 and #16 is lower than 100V
1 A for AC 110/220 V with normal ship's lne, this is caused from incorrect
adjustment of the inverter circuit. Adjust the voltage
between 15 and #16 up to 110V AC by turning VIO3041D,

Remedy: a) Check if the rated voltage is applied between terminals
H28 and #29 with circuit tester.

If all of above points are in good order, this trouble
will be caused by the inferior quality of fuse in usge.

c¢) In this case, the following troubles are considered,
So replace it with new one according to above specifi- :

cation, - : (i) Faulty capacitor C315D
(ii) Faulty motor --- Faulty bearing, disconnection
d) In case of the bad contact condition, connnect the cable of wirings ete.
firmly to the terminals. Perform a conduction test on :
the cable with a circuit tester. Should the above matters be in good order, the following

points must be checked.

Trouble 2. Motor rotating but no recording | (i} Check if the recording belt slips out of the pulley and if
a lot of carbon powder pilés up between-the 11 d
. . | . pulley an
Causge: a) Bad contﬁgt of .r'ecc?r'dlng or collector stylus recording belt. Polish the pulley after removing the belt.
b) Bad amplifier c1rcu1t. . _ _ _ C (i) Check the tension of the recording belt.
c) Bad power supply circult or inverter circuit (iii) Check if a lot of carbon powder and rubbish pile

up in the gear mechanism,
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(iv) Check the bearing in the pulley bracket.

Remedy:

a)
b)

a)
b)

Trouble 5. No

Cause:

Remedy:

a)
b)
c)

Illumination lamp blown off
Disconnection of the wirings concerning the lllumination

lamp

Replace the illumination lamp blown off with new one.
Check the wiring by using a circuit tester.

zero line {NOTE: With the SOURCE & DEPTIl RANGE switch placed

in "2" thru "4", no vero line appears, )
Faulty magnetic key
Faulty magnet on the recording belt
Faulty pulse driver

Replace the faulty magnetic keying board 6702.

Replace the recording belt with new one.

Check if the pulse is applied to the point & on the PCH
6700 from the magnetic key. IFaulty pulse driver PCB
should also bhe renewed. (Check if Tr2080D and Trz09D
are short-circuited.

"T'rouble 6, Heavy nolse

Causce:

Remedy:

a)
b)
c)
d)

a)

Bad cable connection

Improper installation of transducer

Induction from other electrical or mechanical equip-
ment on board

Defective transducer

Refer to the followings.

(1) Connect the transducer cable to terminals #1,#2
and #3. Among them, #1 is for shield wire
and #2 and #3 for inner conductors,
Excessively long conductor not shielded induces
a lot of noise, which lowers the performance of
detection in the deep sea.

(ii) The wiring of the power source should be as
apart from the transducer cable as possible and
should not be laid in parallel with the transducer
cable.

(iii) The earth terminal located at the lower end of
recorder cabinet should be grounded to the hull
or grounding plate,

5-3
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L'rouble 7.

Cause:

IRemedy:

Trouble 8,

Cause:

Remedy:

If the transducer is instzlled at the improper location of
the hull, air foams and bubbles will interfer with sounding.

Tn this case, the induced noise is mostly caused by gene-
rator cr motor.

(i) Insert a capacitor with adequate capacitance belween
the input terminais of generator or motor.

(ii) In case of noise induced from the mechanical vibration
of the engine, insert the rubber plate under the base
plate of the eguipment.

Thig trouble is caused from the breakout of the mold or
disconnection of the cable of the transducer.
If necessary, replace the faulty transducer with new one.

T"oor sensitlvity

a} Frequency deviation in the amplifier or oscillator, or
poor quality of them

b) Lowered supply voltage

¢) Defective transducer

a) Readjust the frequency of IRI' amplifier, Il amplifier
and leccal oscillator, and check the amplifier gain.

Connect the terminals #2 and #3 te the vertical input
and the standard signal generator tc the horizontal
input on a synchroscope. Then readjust the trans-
mission frequency by turning the core of T2OL(A, 3,
) and Tz02 (A,B,C) observing a "Lissajous ['ig-
ure" appearing on the scope.

b) Even reasonably low supply voltage allows the recorder
operating but sufficient recording will not be obtained.
Check the source voltage on the terminals #28 and

#29.

c) Check if the transducer cable is broken down or if
the mold is broken off.

Poor accuracy

Inaccurate sounding rate due to the deviated frequency
of the inverter PCRB 6703.

Adjust double potentiometers VER301DD and VERE302D so
that exactly 60 Hz is obtained from the inverter circuit
to drive a 6C Hz synchronous motor. FErequency can
be observed between terminals (15) and (16).

51
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