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/A SAFETY INSTRUCTIONS

"“DANGER", "WARNING" and "CAUTION" notices appear throughout this manual. It is the
responsibility of the operator and installer of the equipment to read, understand and follow
these notices. If you have any questions regarding these safety instructions, please con-
tact a FURUNO agent or dealer.

This notice indicates a potentially

hazardous situation which, if not
avoided, will result in death or

serious injury.

This notice indicates a potentially

hazardous situation which, if not
WAR N I N G avoided, could result in death or

serious injury.

This notice indicates apotentially

hazardous situation which, if not
CA U TI O N avoided, couid result in minor or

moderate injury, or property damage.
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SAFETY INFORMATION
FOR THE OPERATOR

AWARNING

Do not open the cover of
the equipment.

This equipment uses high
voltage electricity which can
shock, burn, or cause death.
Only qualified personnel
should work inside the
equipment.

Do not dissasemble or modify the
equipment.

Fire, electrical shock or serious injury can
result.

Immediately turn off the power at the
ship's mains switchboard if water or
foreign object falls into the equipment
or the equipment is emitting smoke or
fire.

Continued use of the equipment can cause
fire, electrical shock or serious injury.

/A CAUTION

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 place heater near the equipment.

Heat can melt the power cord, which can
result in fire or electrical shock.

Do not operate the unit with wet hands.

Electrical shock can result.

Use the correct fuse.

Use of the wrong fuse can cause fire or
equipment damage.

(Continued on next page)
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NOTICE

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

Use of the equipment as a chair or a
shelf, for example, can cause equipment
damage.

Immediately turn off the power when-
ever you feel the equipment is
abnormal.

Continued use can cause equipment
damage.

The useable temperature range is
0°C to 55°C.

Use out of the range can cause equipment
damage.

Keep magnets and magnetic
fields (speaker, transformer, etc.) away
from the equipment.

Magnets and magnetic fields can cause
equipment malfunction.

Do not place objects near the
equipment.

Objects near the equipment can cause .
overheating.

Handle the equipment carefully.

Rough handling can cause corrosion.

Do not use chemical cleaners to clean
the equipment.

Chemical cleaners can remove paint and
markings.
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SAFETY INFORMATION
FOR THE INSTALLER

AWARNING

Only qualified personnel
should work inside the
equipment.

This equipment uses high
voltage electricity which can
shock, burn, or cause death.

Turn off the power at the ship's mains
switchboard before beginning the
installation. Post a warning sign near
the switchboard to ensure that the
power will not be applied while the
equipment is being installed.

Seriocus injury or death can result if the
power is not turned off, or is applied while
the equipment is being installed.

iv

/A CAUTION

Ground the equipment to
prevent electrical shock
and mutual interference.

Ungrounded equipment can
give off or receive electro-
magnetic interference or
cause electrical shock.

Confirm that the power supply voltage
is compatible with the voltage rating
of the equipment.

Connection to the wrong power supply
can cause fire or equipment damage. The
voltage rating appears on the label at the
rear of the equipment.

NOTICE

The mounting location must satisfy
the following conditions:

« Away from rain and water splash

- Qut of direct sunlight

« Away from air conditioner vents

« Away from magnets and magnetic fields

« Moderate and stable in temperature and
humidity
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Remarks on Operation
¥ KO OK K X ¥ ¥ X X ¥ ¥

1. Automatic changeover between GROUND and WATER modes is made
by detecting fade-out or reappearance of the seabed echo at
the depth of approx. 150m, but the depth varies depending on
the bottom material and contamination of the water.

When tracking mode is changed, wait about 30 seconds until
the speed indication becomes stable.

2., CAUTION lamp lights up when the reception of:epho (seabed or
water mass) under tracking is interrupted by aé}ated water,
etc. While the lamp is 1lit, the speed data is not updated
and Distance Indicator continues counting based on the old
speed data.

While anchoring operation,the lamp often lights up intermit-
tently, This is caused by the aerated water and mid scrambled

by the screw propeller.

5. As mentioned above, the automatic changeover takes place
according to "fade-out" and "reappearance" of the seabed echo.
However, once GROUND mode is selected at depth of more than
approx. 150m (seabed is not expected there), the mode can not
be restored to WATER and CAUTION lamp lights up. This may
happen in the following cases.

(1) POWER switch is turned on in the area deeper than approx.
150m with CHECK-A dial set at "O". (MF-220 is so designed
that GROUND mode is selected whenever POWER switch is turned
on in normal operation mode "O",)

(2) After "1" (GROUND) is set on CHECK-A dial, the setting is
changed to "O".
This is because "fade-out" of the seabed echo is not detected.
(Since the seabed echo is absent originally, "fade-out" can
not be detected.)
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When this happens, take the following measure to operate the
equipment in WATER mode.

(1) Set "2" (WATER) on CHECK-A dial and confirm that WATER
lamp lights up.

(2) If necessary, restore the setting to "O" so that the mode
can automatically change thereafter, '

OPERATING PRECAUTIONS AND REMARKS ON DOCKING THE SHIP

Abnormal Indication in a Deep Sea

The MF-220 measures ship's speed by detecting the doppler shift fre-
quency of the return echo which is reflected by plankton or other micro
organisms in the water tracking mode. There are rare occurrences,
however, that no signal is received due to a lack of the planktan. It
has been reported that this phenomenon was observed in the Ohotsuku Sea
during the spring season. The probable reason is that the plankton are
lying in deep water because the ice-melted cold water mass covers over
the sea surface. Similar cases have also been seen in a fresh water
lake. Under such circumstances, the MF-220 will not indicate the
correct ship's speed even if the equipment works normally.

Countermeasure to protect Transducer from being damaged by Dry Dock
Blocks

The transducer may be damaged if the transducer touches the block at
grounding. Take the following countermeasure to prevent this from
occuring.

1. Before delivery, draw up a docking plan referring to the dimensions
and lTocation of the transducer. The plan should be kept onboard
ship.

2. Plan the placing of the blocks referring to the above pTan.

3. Prior to pumping out the water, have a diver check the position bet-
ween the transducer and the blocks. Confirm that the transducer
will not touch the blocks.

Consult with the dockyard personnel over items 2 and 3 above before dry
docking.

0-2
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Chapter 5. TROUBLESHOOTING 5-1 thru 5-8
A. No speed indication with POWER switch 5-2
turned on
B. Unstable speed indication 5-3%
C. Error in speed indication 5-4
D. No automatic changeover to WATER in 5-7

deeper water

E. WATER mode selected in shallow water 5-8
(approx. 65 to 100m)

Appendix 1. ERROR CORRECTION AP-1 thru AP-33
A-1. Correction of Transducer Installation AP-1
Error
A-2, Correction of Trim Error AP-3

Trim Error Correction Table AP-6
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Chapter 1. GENERAL DESCRIPTION
1-1. General

The Furuno Doppler Speed Log MF-220 provides precision ship's
speeds over-the-bottom (true speed) or relative to ocean current.
The true speed (fore and aft) is indicated by 3 digit bright dis-
play device in the unit of knot (-10 to +30 kts) or meter per
second (-5 to +15 m/sec), the resoclution being 0.1 kt or m/sec.

The true over-the-bottom speed 1is obtained within the depth of
Im (3 £t) to 150m (450 ft) and in the deeper water areas, the
ship's speed is shown relative to ocean current. Switching be-
tween the "true" and "relative" is automatically achieved, how-
ever, manual switching is alsoc feasible if "true'" speed indi-
cation lacks stability due to a poor reflecting property of
bottom materials.

Other prominent features of MF-220 are capability of compensating
for water tracking (relative) speed error with respect to the
Ground speed measurements and the transducer installation errors.

Transducer 1s made up of phased array elements. It has a flat
surface but a sharp beam is emitted in 30 degrees of slant angle
from the vertical line in the water. Ultrasonic energy is emitted
in pulsed form at a definite repetition rate. The transmitter
output is 100W and the frequency is 455 KHz.

The equipment 1s easy to operate and maintain. The basic system
consists of a processing unit, transducer/seachest unit, digital
display unit and distance indicator unit.

The processing unit has four output channels of speed data. One
is for the digital display unit of standard supply and the other
three are for additional digital display unit(sg and/or analog
display unit(s) which are supplied optionally.

For milepost signal (log signal), the pProcessing unit is provided
with two channels. In the basic system, one channel is used for
the distance indicator unit and a log signal of 200pulses/nm

is obtained through the distance indicator. If additional log
signal outputs of 200pulses/nm are required, the distribution

box is connected to the other channel. The distribution box

is provided with 2 outputs for additional distance indicators

and 6 log signal outputs for NNSS, radar etc.
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1-2. Principle

Operation of Doppler Speed Log MF-220 is based on the principle
of Doppler Effect that is;

"The wave emitted from a moving object is received by the
observer with the frequency shift which is in proportion
to the relative speed of the obJject toc the observer. The
wave 1s received with the frequency increased when the
object is approaching the observer, vice versa."

(This fact indicates that the relative speed is obtainable
if the frequency shift is measured.)

< v
F 4+ keV F
U — Z
OBSERVER OBJECT

In MF-220, the transducer emits 455 KHz ultrasonic pulse in 30
degrees of slant angle from the vertical line and receives the
echo from the seabed or the water mass (planktons in fact) at
the depth of 20m approx. In the going trip of the ultrasonic
pulse, the transducer acts as the object and the seabed or water
mass dees as the observer. In the returning trip of the pulse,
the seabed or water mass acts as the object and the transducer
does as the observer. Therefore, the frequency shift is doubled

in the two ways.

Transducer

Seabed
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After being received by the transducer, the echo signal is sent
to the processing unit where the frequency shift (Receiving
Frequency — 455 KHz) is detected and the ship's speed relative

to the seabed or water mass is calculated for the indication at
the digital display unit. The digital speed data is also con- :
verted into analog signal for the delivery to the analog display
unit.

Mi-220 is provided with the capability to track the echo from
the seabed or water mass selectively. While the seabed echo is
strong enough, the equipment tracks it. When the depth exceeds
75m approx., MF-220 gets ready to change the target. If the
seabed echo fades out in this condition, the target is changed
to the water mass. As soon as the seabed echo recovers, the
target is restored to the seabed. The automatic changeover of
the target takes place at the depth of 150m approx., but the
depth varies depending on the bottom material, contamination of
the water, aerated water, etc. The target can be also locked to
the seabed or water mass manually.

For the mileage which the ship has travelled, the processing
unit integrates the speed data and puts out milepost pulses (Log
Signal) which are fed to the distance indicator unit for counting

up.
<
DISTANCE DIGITAL ANALOG
INDICATOR DISPLAY DISPLAY
UNIT UNIT UNIT
v

Milepost
Pulse
i -

PROCESSING UNIT

2+ Af
k

V=

N. M. =J Ve dt

TRANSDUCER

¥
)

%
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Chapter 2. SPECIFICATIONS

2-1.

4)
5)

6)

2-2.

General
Speed Range

Depth Range
Accuracy
System Frequency

Ambient Temperature

Power Supply

Processing Unit

1) Output Signals

d.

For digital display or
analogue display unit

For distance indicator
or distribution box
for log signal

Alarm signal at
abnormal working

'2) Power Consumption

3) Additional Facilities

-10.0 to 30.0 knots or -5.0 to 15.0 m/s

Ground tracking mode: 1.5 to 150m approx.
Water tracking mode: over 150m approx.

+(1% + 0.1)knots or +(1% + 0.1)m/s
(excluding effect of trim and tide on water
tracking mode)

455 kHz
0 to 55°C

100/110/120/200/220/240VAC(+10%), 50-60 Hz,
1 phase

Max 4 channels
[one digital display and additional 3 displays
(any of digital or analog)]

400 pulses/n mile, 2 channels
(TTL IC output level)

Signal for reduction of transmission power*
and output level of voltage regulator
Contact capacity: Max. 4A/250VAC or 3A/30VDC
(normally closed)
* Note: Not available when separate
Transceiver Unit is used.

160VA

a. Auto switching circuit and manual operating
switch of tracking mode

b. Selector for "KTS"(knotis) or "M/S"({m/s)

C. Digita] switch for error correction of
water speed ref. 0.G.(max + 19.9%)

d. Correction circuit of transducer fitting
error

e. Functional checks by internal reference
signals

f. Monitoring for internal signals

g. Rejection of interference from echo sounder
(F-851S or F-851T only)

2-1
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2-3. Transducer/Seachest Unit

Transmission Frequency 455 kHz

2-4, Digital Display Unit

1) Indication

a. Speed CI0J. L3 digits)

b. Unit of Speed {knots) or (m/s)
c. Direction Tf(Forward) oril(Aft.)
d. Tracking Mode [GROUND] (at ground tracking mode)
WATER | (at water tracking mode)
e. Caution [CAUTION] (at receiving poor echo affected by

air bubbles)

2) Power Consumption 15VA

3) Others External dimmer box (3kohms/1W, JIS F8852
or eqguivalent) can be connected.

2-5. Distance Indicator Unit

1) Indication CIOCICIC . nomites (6 digits)

2) Output Signal 200 pulses/n mile, 1 channel
Contact capacity: 0.05VA (Max.50V/Max.2A)
Pulselength: 100 + 20 ms

3) Power Consumption 15VA

4) Others a. Mechanical digital counter

b. Manual set for each digit
c. With a knob to reset all digits
d. With ON/OFF switch for input signal

e. With illumination lamp and dimmer

2-2
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2-6. Distribution Box

1) Output Signals

a. For distance indicator

b. For log signal

c. Power Consumption

d. Cther

2-7. Analog Display Unit

1) Indication
2) Accuracy
3) Power Consumption

4) Others

400 pulses/n mile, 2 channels
(TTL IC output level)

200 pulses/n mile, 6 channels

Contact capacity: 60VA (Max. 30V or 2A)
Pulselength: 100+30 ms

15VA

Functional check for relays

-10 to 30 knots and -2 to 6 knots , dual scale
+0.5%
5VA
a. Scale color
Forward range: Black

Aft. range: Red

b. ITlumination for speed scale is in orange
color by EL Board

c. External ANALOG RANGE SWITCH BOX for
-2 to 6 knot range (option)

d. External dimmer box (JIS F8852
or equivalent) can be connected.

2-3
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Equipment List

Standard

1.Processing Unit
2.Digital Display Unit
3.Distance Indicator Unit

4. Transducer/Seachest Unit

5.Standard Spare Parts

6.0perator's Manual

Option
l.Analog Display Unit

2.Distribution Box

3.Analog Display Range Switch Box
4.Dimmer

5.Jdunction Box

6.Transceiver Unit

7.Addittional Digital Display Unit

2-4

unit

unit

unit

unit

set

copy

0
* *
o O oo oo

Cy N
w0 O N
* *

130.0
160.0

50.0
350.0

- O o O o Oy
- - . - )
—_ w o

s
-
W N

o1 —

kg

0 kg (MF-22P-1

(MF-22P-2

(MF-22D-1
(MF-22D-2

)
)
)
)
(MF-22T-1)
(MF-22T-2)
(MF-22H-1)
(MF-22H-2)
(MF-22H-3)
(MF-22H-4)
(MF~22H~5)
(MF-22H-6)

(MF-22A-1)
(MF-22A-2)

(MF-22TD-1)
(MF-22TD-2)

(MF-22R-
(MF-22R-

(MF-22L-
(MF-22L-

1)
2)
1)
2)
(MF-223-1)
(MF-223-2)
(MF~22TR)

(MF-22D-1)
(MF-22D-2)
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Standard Spare Parts

For Processing Unit

1. Fuse (glass tube) 1A 2 pcs.

2. Fuse {glass tube) 2A 2 pcs.

3. Fuse (Glass tube) 3A 4 pcs. for AC100-120V
28 4 pcs. for AC200-240V

For Digital Display Unit
1. Fuse {Glass tube) 1A 2 pcs. for AC100-240V

Fbr Distance Indicator Unit
1. Fuse (Glass tube) 1A 2 pcs. for AC100-240V
2. Lamp 12V/0.1A 2 pcs.

For Maintenance
1. Extension board DS-CP-001 1 pes.

2. Screwdriver 1 pcs.

Optional Spare Parts

For Distribution Box
1. Fuse (Glass tube) 1A 2 pcs. for AC100-240V

2. Relay Board 1 pcs.
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L MATERIAL FOR () DOUBLING PLATE SHOULD
BE SUPPLIED BY DOCKYARD iN PRINCIPLE.
THE FINISH 18 MADE 8Y FURUNO.

2. WELD THE DOUBLING PLATE IN THE FORE- AFT
LINE WITH THE ACCURALY OF X {° DEGREE,

7. WELD THE DOUBLING PLATE IN THE MHORIZONTAL

LINE WITH THE ACCURALY OF T 71° OEGREE,

4. DIMENSION IN (

OF TRANSDUCER (CASE,

BASIRTRIT AL T2 LA SR 3T,

TABULATE THICKNESS OF THE

FOLLOWING PLATES BY DOCKYARD

} SHOwWS OUTER DIAMETER

(a) MF-22H-1 Standard Type

TRASDUCER/SEACHEST UNIT OQUTLINE

2

-9

TAEER
_ SEE NOTE 4, HULL PLATE Ly nal- SPECIAL ORDER
TOUBLING B
PLATE L2 oy
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N 1 CABLE Lq 4 m m
3
3 {; h 1
A
i
I
% oh
o 390 tos s B
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P60 = ag 0
&1 = . =
2 | EART B B JI47 2 z=9
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o T
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y | BBIF AT - A STKMIZA-5-H JiS Ga4ds
TRANSDUCER CASE SMad ! TIs G al0&
A A M/
| waswes Aé/é 541 76
7 | Rort ik S5 4t 32
s | EBEEMFRAHE SUsI04 Ji5S G 4304
TRANSDUCER FIXING PLATE [STPEIB_S=H ! TS G 3454
FFLR N F . ;
3§ | PACKING FOR CABLE GLAND CR
4 BB €34048 !
LIRRYTY RG - 11/U im
2 | Gad duih ssat /
F AT 7T Y R
i\ TR Gabe cranp| €36048 /
s E | &b 2 1 " | = -3 3 E =
ITEM| NAME MATERIAL QTY DWGE. NO. REMARKS
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NOTE 1

—kel]

AT vre e
|

] 4T 5
4-07 FIXING HOLE

NOTE 1.

¥ e
TERMINAL STRIP

7L E RSN
CABLE CLAMP

-.\ '-\

FIRAR 05 IR2Tar-TL R 280mmn SEHREIF LS,

TO ENABLE THE RANEL TD BE DRAWN OUT, ALLOW APPROX, 250mm LENGTH

OF WIRES FROM CABLE CLAMP

2 r-Fae BT EBEERMTITLTTOTE,
CABLE ARMOR SHOULD BE CLAMPED TIGHTLY AFTER REMOVING THE PAINT.

(a) MF-22D-1 Flush Mount

272

270

23a

0P
ozZ

D
N

G

©  DOPPLER SPEED LOG
MF-22D0 DISPLAY UNIT

©

WATER
CAUTION
GROUND

883

) FURUNDO

0

or/

173

£

_(a.j..

X AT T
¢ -$F FIXING HOLE

NOTE 1.

]

30 7868

R et L e St

MOTE |

NOTE 2

—

-3

¥ &
TERMINAL STRIP

r-7LEESR
CABLE CLAMP

7L
CABLE INLET

BERAA SIS ITaT-F I 250mmn FER LIS,

TO ENABLE THE PANEL TO BE DRAWN OUT, ALLOW APPROX. 250mm LENGTH

OF WIRES FROM CABLE CLAMA

2 T et R EELEMBNTIF LTI,
CABLE ARMOR SHOULD BE CLAMPED TIGHTLY AFTER REMOVING THE FPAINT,

(b) MF-22D-2 Bulkhead Mount
DIGITAL DISPLAY UNIT OQUTLINE
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OF WIRES FROM CABLE CLAMA

AR LTY: 2 e .39 3 INELIP%ss. LTs R
CAOLE ARMOR SHOULD BE CLAMPED TIGHTLY AETER REMOVING THE PAINT,

(a) MF-22T-1 Flush Mount
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DOPPLER SPEED LOG
MF-22T DISTANCE INDICATOR
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T8 ENABLE THE PANEL 70 BE DRAWN QUT, ALLOW APPROX. 250mm LENGTH
OF WIRES FROM CABLE CLAMP

2 T-ThotEIBBIBMMWNTIZ LT TN 173,
CABLE ARMOR SHOULD BE CLAMPED TiGMTLY AF. TER REMOVING THE PAINT,

(b) MF-22T-2 Bulkhead Mount
DISTANCE INDICATOR OUTLINE
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Chapter 3. OPERATION

3=-1.

Switches, Controls and Indicators

3-1-1. Processing Unit

CHECK-B Switch

CHECK-A Dial

LEVEL CHECK
Meter

e

KT

LEVEL CHECK

S-1/S Switch,///f

Switch

POWER Switch —" |

W.T. CORRECT

Dial —*//(q

POWER Switch

N Photo No.819

When the switch is turned to ON, power is supplied to the

whole system and Power Indicator Lamp Jjust above the switch
lights up.

To cease operation, turn the switch downward. Log Signal
Distribution Box is automatically turned off by this
though its power switch is in ON.

KTS-M/S Switch selects the unit of ship's speed, knot or

meter/second, which is indicated at Digital Display Unit.

W.T. CORRECT Dials compensate for the effect of current,
following wave, etc., on water tracking mode.

The speed cbtained on water tracking mode may be different
from true speed (over-the-ground, measured by radar or satnav)
due to water flow. The speed difference which may be compen-
sated by the W.T. CORRECT Dial is calculated as follows.

Compensated Value _ Actual Distance Run - Log Distance
(Dial Setting) Log Distance

X 100(%)

Example: Compensated value = +12.3%

|
: Lo e e o m 0.1% setting dial
1

Vo

i 1

i |

A 14 setting dial | Lorcentage

o 8 (00.0% to 19.9%)
| Cmm e mm - 104%. setting dial

i +, — setting dial

-1
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CHECK—A Dial has the following positions.

"O" —— Normal Operation (Automatic changeover between
Water Tracking and Ground Tracking)
"1 —~ Ground Tracking

(With the dial set at this position, tracking mode
locks to Ground Tracking. Do not use this position
where the depth is more than 150m because enough
seabed echo can not be expected there.)

2" —«~ Water Tracking
(This position locks the mode to Water Tracking.
In the water shallower than 30m, do not use this
position because echo from water mass is interfered
by the intensive seabed echo.)

"3" to "8" -- For self-check (See Page 3-8.)

"9 -~ Not used.

CHECK-B Switch

For self-check (See Page 4-8.)

LEVEL CHECK Meter/Switch

For self-check (See Page 4-10.)

%-1-2. Digital Display Unit

DOPPLER SPEED LOG
MF-22D DISPLAY UNIT

WATER/GROUND/CAUTION

Indicator SPEED Indicator

N Phote No. 435

SPEED Indicator displays ship's fore-aft speed. The unit of
the speed, KTS or M/S, which is selected from Processing
Unit, is indicated at the right of the digital display. The
arrow mark indicator at the left of the digital display shows
ship's moving direction, ahead or astern.

3-2
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WATER/GROUND/CAUTION Indicator

"WATER" —--- Water tracking speed is being measured.

"GROUND" —-- Ground tracking speed is being measured.

"CAUTION" -- The speed indication is not updated because
echo is insufficient in level due to aerated
water.

3f1—3. Distance Indicator Unit

(353

DOPPLER SPEED LOG

MF-22T DISTANCE INDICATOR DIMMER
: Control
ZERO RESET
. . . ' ZERC RESET
Dial \ | TR
NAUTICAL MILES .
LOG SIGNAL
Distance Indicator Switch

N Phato No, 437

DISTANCE Indicator counts up the mileage which the ship has’

travelled. To preset a certain mileage on the indicator,
turn the dials of respective digits.

ZERC RESET Dial resets the mileage indication to zero.

DIMMER Control adjusts the panel illumination.

LOG SIGNAL Switch turns on-off the input signal and, as
the result, 200pulses/nm output signal.
The mileage counting stops at "OFF" position.
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3-1-4, Analog Display Unit

N Photo No., 442

Two range scales are graduated, -2 to +6 knots and -10 to
+30 knots. The desired range is selected from the external
Speed Range Switch Box.

%-1-5., Log Signal Distribution Box MAN-NOR . Switch

LOG Signal Indicator

. POWER Switch

N Phote No.751
N Phote No.750

3l
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POWER Switch turns on-off the unit. Usually place this switch
in ON. Even though the switch is turned on, power supply to
the unit is cut off by turning off Processing Unit.

MAN-NOR Switch
"NOR"—7Usually place the switch in this position.

"MAN"—FoOr Relay Test
The relay for milepost signal turns on and off.
Supply of milepost signal to the Distance Indicators
also turns on and off at the same time.

LOG Signal Indicator
The indicator lamp lights while milepost signal is fed from
Processing Unit.

3-5
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3-2. Operating Procedure

1.

If Log Signal Distribution Box is used, confirm that the
following setting is made.

POWER Switch ——————= ON
MAN-NOR Switch ===~ NOR

(The distribution box can be placed in the above condition
all the time. So, no operation is usually required.)

2. After setting "O" (Auto G-W Changeover) on CHECK-A Dial, turn
on POWER Switch and wait about 5 minutes until the speed indi-
cation becomes stable.

3. If necessary, perform the following operation.

Processing Unit
Change the unit of speed indication by KTS-M/S Switch.
Change the percentage of water tracking speed correction
by W.T. CORRECT Dial. (When the correction is not necessary,
set 00.0%. )
Change the tracking mode by CHECK-A Dial. (Do not set "1"
when the depth is greater than 150m approx. Also, do not
set "2" when the depth is less than 30m approx.)

Distance Indicator Unit
Reset the count to zero by ZERO RESET Dial or preset a desired
mileage by the digit dials.

4, To cease operation, turn off POWER Switch on Processing Unit.

A, CAUTION Lamp lights up when tThe reception of the echo

(seabed or water mass) under tracking is interrupted by
aerated water, etc. While the lamp is 1lit, the speed
data is not updated and Distance Indicator Unit continues
counting based on the old speed data.

While anchoring operation, the lamp often lights up intermit-
tently. This is caused by the aerated water and ‘mud scrambled
by the screw propeller.
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Automatic changeover between GROUND and WATER modes is made
by detecting fade-out or reappearance of the seabed echo at
the depth of approx. 150m, but the depth varies depending
on the bottom meterial and contamination of the water.

When tracking mode is changed, wait the following period
until the speed indication becomes stable.

Mode Change Pericd
GROUND—>WATER 50 sec. approx.
WATER—> GROUND 5 sec. approx.

When the ship is navigating in the area where the depth
is critical and the mode may freguently change between
GROUND and WATER, thereby making the speed indication
unstable, set "2" (WATER) on CHECK-A Dial for the stable
indication of water tracking speed.

Even though the water is not so deep as to turn to WATER mode,
longterm absence of the seabed echo may cause the mode change
from GROUND to WATER. This rarely occurs when aerated water
mass exists.

As mentioned above, the automatic changeover takes place
according to "fade-out" and "reappearance" of the seabed
echo in the deeper water. However, once GROUND mode is
selected at the depth of more than approx. 150m (seabed
echo is not expected there), the mode can not be restored
to WATER and CAUTICN Lamp lights up. This may happen in the
following cases.

POWER Switch is turned on in the area deeper than approx.
150m with CHECK-A Dial set at "O" (MF-220 is so designed
that GROUND mode is selected whenever POWER switch is turned
on in normal operation mode "Q".)

After "1" (GROUND) is set on CHECK-A Dial, the setting
is changed to "O".

This is because "fade-cut" of the seabed echo is not de-
tected. (8Since the seabed echo is absent originally, "fade-
out" can not be detected.)

When this happens, take the following measures to operate
the equipment in WATER mode.

(1) Set "2" (WATER) on CHECK-A Dial and confirm that WATER
Lamp lights up.

(2) If necessary, restore the setting to "O" so that the
mode can automatically change thereafter.
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D. Ship's trim causes the error in speed indication. Correct
the error by referring to Chapter 7.

3-3., Self-check
3-3-1. Processing Unit

CHECK~-A Dial and CHECK-B Switch

The following checkings are feasible with the CHECK-A Dial
set to positions "3" to "8".

Position "3" —-—-- Gate Pulse Check

The gate pulse is normal if "10,0" is indicated on Digital
Display Unit.

Position "4" ———~ W,T. CORRECT Function Check

Normally the length of the gate pulse (10.0) is corrected by
the percentage set on W.T. CORRECT Dial and the resultant
value is indicated on Digital Display Unit.

Example If +1.0% is set on W.T. CORRECT Dial, then 10.1

| {= 10.0 + (10.0 x 353)) should be indicated.

Position "5" ~——— Display Check

[

With each position of CHECK-B Switch, confirm that the nu-
meric indication on Digital Display Unit changes in the follow-
ing sequence.
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Q:] ;] . [

| | L—- Digit of 1/10
l R Digit of 1
N ——— Digit of 10

CHECK-B SW Indication ( "b" means blank.)

frqu Digit of 1/10:
K 0-1-2-3-4L-5-6-7-8-9 1
(Carry to Digit of 1)

Digit of 1:

>0-1-2-3-54-5-6-7-8-9 -

(Carry to Digit of 10)
Digit of 10:

g1-bD-1-2-3-b~1-2-3-5b+

o Digit of 1/10: Any (The number does not chénge.)
Digit of 4: Same as '"1".
Digit of 10: Same as "1".

w3 Digit of 1/10: Any (The number does not change.)
Digit of 1: Any (The number does not change.)
Digit of 10: Same as "1",

Position "6" ———— Counter Check

Depending on the setting of CHECK-B Switch, Digital Display
Unit should indicate the following figures..

CHECK~-B Switch Indication

"1H O.'I
nom 1.0
L 10.0

3-9
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Position "7" —-- Mixer Check

Depending on the setting of CHECK-B Switch, Digital Display
Unit should indicate the following speeds.

CHECK-B Switch Indication
nman 0.0 KTS or 0.0 M/S
nan 15.0 KTS or 7.7 M/S approx.
n3zn 30.1 XKTS or 15.5 M/S approx.

Note 1 When trim error is corrected, above value changes
by this compensation.

Poslition "8" -~ Fregquency Tracker Check

Depending on the setting of CHECK-B Switch, Digital Display
Unit should indicate the same speeds as the above. Note
that the indication becomes stable about 2 minutes after the
setting is done and same note above should be taken into
account.

Position "g"

This position is not used.

LEVEL Meter/Switch

Depending on the setting of LEVEL METER Switch, LEVEL Meter
provides with the following information.

Position "ECHQO" —-- Level of Echo Signal

The reading normally changes between "1" and "5" on the
upper scale according to the intensity of seabed echo.

Position "POWER" -- Transmission Power

The output power is normal unless the pointer is in the red
zone on the lower scale.

Note When Transceiver Unit is used, transmission power can
not be checked by the meter.

Positions "45" "4 42" 445" " q5" "4+100" —-- Internal Voltages

Normally the pointer is within -1 and +1 on the lower scale.

Note In "+100" position, the pointer twitches slightly
according to emissions of ultrasonic pulses.

3-10
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Chapter 4. MAINTENANCE
4-1, Access to Inside of Unit

Processing Unit

AWARNING

Hazardous voltage.
Can shock.

Unscrew the four bolts and
remove the cover.

_ _— S

Only qualified personnel
should work inside the equip-
ment.

= Do not dissasemble or modify the
agl equipment.

Fire, electrical shock or serious injury can
result.

§ ooy R TR rM

Cover Fixing Bolt

. . ‘ N // (4 pcs.)
e [ /.

E N Photo No.819

To take out Power/Check Module and Processor Mcdule, discon-
nect the connectors (1) to (4) and unscrew the 12 pcs. of

fixing screws.
& Connector (1)

Fixing Screws Connector (2)
(3 pcs. on the
other side) POWER/CHECK

Module

PROCESSOR

Mod
Fixing Screws odule

(3 pcs. on the

Connector
other side) (3)

Connector (&)

N Photo No.B20
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Digital Display Unit

Unscrew the four fixing screws (1) and take out the chassis
from the housing. To remove the front panel, unscrew the four
fixing screws (2).

Fixing Screw (1)

DOPPLER SPEED LOG
MF-22D DISPLAY UNIT

Fixing Screw (2)

(2 pcs. on the
other side)

Fixing Screw (1) N hors M. 625

Display Board (65P1045) can be taken out by unscrewing the four
fixing screws (3).

Fixing Screw (3) Display Board (65P1045)
(2 pcs. on the
other side)

N Photo No.823
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Distance Indicator Unit

Unscrew the four fixing screws (1) and take out the chassis
from the housing. To remove the front.panel (with display
devices and a motor), unscrew the four fixing screws (2).

Fixing Screw (1)

DOPPLER SPEED LOG g
MF-22T DISTANCE INDICATOR
LR

Fixing Screw (2)
(2 pes. on the
other side)

N Photo No. 436 ‘Fixing Screw (1)

Motor Drive Circuit Board (65P1035) can be taken out by unscre
unscrewing the four fixing screws (3).

|Fixing Screw (3)
(2 pcs. on the

other side) Motor Drive Circuit Board
(65P1035)

N Photo No 822
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Log Signal Distribution Box

Unscrew the four fixing screws (1) and remove the cover.

Fixing Screw (1)
(&4 pes.)

Fixing Screw (2)
(4 pes.)

N Photo No.750

NOTE: Fuse (Fl), POWER Switch and MAN-NOR Switch are
accessible and LOG Indicator and Relays are visible by
just unscrewing the four fixing screws (2) and removing
the small cover. It is no need to remove the whole

cover.

N Phote No.751
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4-2, Inside View and Circuit Board/Main Parts Location
in Unit

Processing Unit

— (20)
= o
(17) 1] (22)
(18) ~——1 ; (23)
(19)
(16)
LED
(15)

* * :
(1)(2)(3)(£)(5) (6)(7)(8)(9)(10)(11)(12) (13) (1h) ¥ oo s

*Note: Not provided when separate Transceiver Unit is used.

¥ (1) Circuit Board (Transceiver) 65P1001 (TR)

*(2) s (STC/TX Trigger) 65P1002 (ST)
(3) . (Main Amplifier.) 65P1003 (MA)
(&) " (Echo Tracker) 65P1004 (ET)
(5) " (Frequency Tracker) 65P1005 (FT)
(6) " (TX Control) 65P1010 (IC)
(7) " (TX Pulse Gen.) 65P1011 (TP)
(8) 1 (Control Pulse Gen.) 65P1009 (CP)
(9) " (Counter) 65P1006 (CT)
(10) " (Check-A) 65P10712 (CKA)
(11) " (Gate Pulse Gen.) 65P1008 (GP)
(12) ; (D-A Converter) 65P1007 (DA)
(13) " (Check-BC) 65P1013 (CKBC)
(14) " (Distance Ind. Drive)g5P1014 (DV)
(15) " (Analog Disp. Drive) 65P1017
(16) " (Digital Disp. Drive)espi016
(17) " (+5V Regulator) 65P1020
(18) n (+12V Regulator) 65P1020
(19) " (+15V Regulator) 65P1021

b-5
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(20) Fuse, F1 AC Line Input 3A for AC100-120V
27 for AC200-240V

(21 ) " F2 n - "

(22) " F3 : AC12V 14

(23) Fh4 +100V 2A

Digital Display Unit

(1) Circuit Board (Digital Display) 65P1045
(2) " (Voltage Regulator) 65P1033
(3) Fuse, F1 '~ AC Line Input 1A

(4) Power Transfomer, T1

(5) Power Relay, RL1

Distance Indicator Unit

N Photo Np.822

(1) Circuit Board (Distance Ind. Drive) 65P1035
(2) n (Voltage Regulator) 65P1033
(3) Fuse, F1 AC Line Input 1A

(4) Power Transfomer, T1

(5) Power Relay, RL1

L-6
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Log Signal Distribution Box

| )
—(2)
(5) ——(3)
N Photo No.751

(1) Circuit Board (Log Signal Relay) 65P1043
(2) " (Line Receiver/Counter) 65P1042
(%) n (Mother Board) 65P1041
(4) Fuse, F1 AC Line Input ' 1A
(5) Power Transfomer, T1

Tranceiver Unit

!! N Photo No.B24

(1) Circuit Board ETransceiver) 65P1001 ETR;
(2) " STC/TX Trigger) 65P1002 (ST

*Note: The both circuit boards are below the plate.

L=7
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4~%. Fuse Replacement

This section introduces all the fuses which are used in MF-220
for the location of the fuses, see section 4-2. The fuses for
replacement are included in the standard spare parts.

/A CAUTION

Use the proper fuse.

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

Processing Unit

F1 & F2 (3A for AC100-120V and 2A for AC200-240V)

When the fuses are burnt out, no voltage is presented on
LEVEL CHECK Meter.

F3 (14)

In case of burning-out of this fuse, Digital Display Unit,
Distance Indicator Unit(s) and Log Signal Distribution Box:
stop operation. : ‘

F4 (24)

+100V is not presented on LEVEL CHECK Meter.
(Other voltages should be all right.)

Digital Display Unit

F1 (1A for AC100-240V)

Distance Indicator Unit

F1 (1A for AC100-240V)

Log Signal Distribution Box

F1 (1A for AC100-240V)

When the fuse is burnt out, Distance Indicator Unit(s)
connected to the distribution box alsc stops operation.

L-8
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4L, Regular Maintenance

MF-220 has no moving part except for Distance Indicator, and
as a matter of fact, the equipment is maintenance-free. However,
it is recommended to perform the followings occasionally for
lengthy life of the eguipment.

1. If any unit is installed in dusty place, clean the inside of
the unit. (A pile of dust causes overheating.)

2. Clean the Jacks of circuit boards, using thinner.
(Do not clean components by thinmer. )

5. When the ship is dry-docked, scrape off oysters and other?
marine growth sticking to the surface of the transducer.

Remarks

1. Do not use volatile material (thinner, benzine, alcohol,
etc.) to clean plastic panels of Digital Display and Distance
Indicator Units.

2. Whenever disconnecting connectors and circuit boards, do
not forget to turn off power supply.

b-9
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Chapter 5. TROUBLESHOOTING

This chapter provides an operator with guidance to locate a
faulty part.

1. When a trouble occurs, check up the setting of the switches
and dials and confirm that the trouble is not caused by im-
proper operation.

2. Check if the trouble in question is one of the following cases
for which routines of {roubleshooting are prepared.

A. No speed indication with POWER Switch turned on.
B. Unstable speed indication.

C. Error in speed indication.

D. No automatic changeover to WATER in deeper water
(more than approx 150m. )

E. WATER mode selected in shallow water (approx 65 to 100m. )

According to the symptoms "A" to "E", carry out trouble-
shooting by following the flow charts in the next pages.

When a faulty circuit board is found out, replace it with
the spare board if available. If replacement of the board
brings no improvement or spare circuit boards are not a-
vailable,  contact us or our agent, reporting the details of
the symptom and results of Self-check (See Page 4-8.) and
trouble-shooting. This information will be of help for the
serviceman to analyze the trouble and prepare necessary
parts for repair.

Note Replacement of components and adjustment of preset controls
should be made by a qualified serviceman.

Symbols used in Flow Chart

Terminal

D
<::::::::::> Question
]
\/

Action to be taken

Diagnosis

Junction to/from other page
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CASE "A" === NO SPEED INDICATION WITH POWER SWITCH TURNED ON,

Power

* See Page 3-1,

No power supply

to Processing Unit

* See Page 3-10.

Voltage Regulator in
Processing Unit is faulty,

* See Page 4-6.

Indicator Lamp No
lights up
?
Yes
&
No
+5,412,+15V
CK?
* No
Fuse F3 (AC12V)
OK?
Yes
No

Replace the fuse,

* See Page 4-6.

No power supply to

Digital Display Uni

Replace the fuse,
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CASE "B" --- UNSTABLE SPEED INDICATION

* No
CHECK=-A "3" and "4" * See Page 3.8
CK?
Yes PCB 65P1008 is
’ faulty, * * See Page 4.5,
No * See Page 3-10.
CHECK=-A "7" OK?
Yes PCB 65P1006 is
faulty, * * See Page 4.5,

CHECK-A "8" OK? * See Page 3.10.

PCB 65P1005 is
faulty, * * See Page 4-5,

* See Page 3.10,

"
LEVEL CHECK "+10Q" * See Page 3-10.
OK?

Yes

+100V Supply Circuit
in Processing Unit is
faulty.

* PCB 65P1001 or

65P1002 is faulty.

* See Page 4-5

% See Page 4-5 or i

4-7.

Blinking irregularly,
or not lighting at all.

LED on PCB 65P1001
linking ?

PCB 65P1001 or
65P1002 is faulty.
%

Blinking regularly,
* See Page 4-5 or
4-7.

* -
LEVEL CHECK "ECHO * See Page 3-10.

OK?

Yes PCB 65P1003 or
Transducer is * See Page 4-5.

faulty. *

PCB 65P1004 is
faulty, *

* See Page 4.5.

5-3
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CASE "¢ --- ERROR IN SPEED INDICATION

Tracking

Yes

Mede frequently changes
with CHECK=-A in "0O"

is produced only when Yes

the sea is rough or speed is more
than 10 KTS2

Do self-check
and report. x

Equipment is normal.
{The error is caused by
rolling/ pitching of the
ship. Although the error

* See Page 3.8,

in speed data may be
considerable, that in
distance indication is

i.la_n.)/_\

in WATER Mode
or in GROUND Mode

in GROUND or El j

in GROUND/WATER

CHECK-/:‘ ngn OR Yes ' * See Page 3-8.
?
No (;
2

in WATER only

PCB65P1008 is

fanlty., % * See Page 4-5.

5-4
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GROUND
is occasionally selected
at the depth of more than 150m
with CHECK-A in "O" ?

Yes

Noise {aerated water etc.) is
produced and is occasionally
recognized as the seabed echo
by MF-220. Set "2" on CHECK-
A for WATER Mode.

\_/

No

W.T. CORRECT

No

Error Va@

Yes

done ?

Yes

No

Perform

W.T. CORRECT.

CHECK-A "4" OK ?

Yes

Speed

Indication is

updated every 5 sec. (M/S)

and 10 sec. (KTS
?

Yes

W.T. CORRECT Dial
is not adjusted properly.

Readjust it,

* See Page 3-8.

PCB 65P1008 is

faulty., *

* See Page 4-5.

PCB 65P1006 or

N .
65P1009 is faulty, See Page 4-5,
%
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)

Trim Error No

Yes

Carry out Speed Trial.

{The course must be straight

and the speed must be constant,
The speed data should be obtained
within 19 errdr )

Compare Speed Indication
with the data obtained.

in z2ny interval
?

Yes

Transducer Fitting Error Correction

is not done properly. Do readjustment.
(Before the readjustment, consult with
us,} *

Apply Trim Error Correction

to the speed Indication.

Error
- N No
in Speed Indication is constant

The error will be caused by
the interference due to noise,
Do self-check and contact us,

reporting the results.
Tk

*See appendix
"ERROR CORRECTION",

* See Page 3.8,
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CASE "D" } === NO AUTOMATIC CHANGECVER TO WATER AT THE DEPTH CF MORE THAN.
- -APPROX, 150M

SPQ\
Indication is proportional to No

actual speed
?

Yes

Take measures (1)
and (2) in C,
See Page 3-7.

No

Trouble ‘:le“e‘i/?

Yes

Contact us,

reporting this.

END

Equipment is normal. NOTE
(Aerated water is produced
and is recognized as the
seabed by MFa220. Set "2"
‘on CHECK-A for WATER

tracking mode. )

The speed measured should be
considerably lower than the
actual speed,
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[ CASE "E" | wm= WATER MODE SELECTED IN SHALLOW WATER, APPROX. 65 TO 100M

TI'OUN Yes
occures only when the ship is

stationary ?

Equipment is normal,

(Air foams are sticking to the
transducer surface, thereby
masking the seabed echo.
When the ship moves, the air

foams are removed.

° WATER No

is selected W
2

Yes

Equipment is normal,
(The seabed echo is feeble due
to soft bottom material or

attenuation by aerated water.

Set "1" (GROUND)

-;0n CHECK~A
No
GROUND selected ?
Yes
{CAUTION Lamp Contact us,
lights up.) reporting this,

PCB 65P1002, 65P1003

and 65PIO11 are faulty * * See Page 4.5,
or

The seabed echo is not

received by some reason,
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Appendix 1. ERROR CORRECTION

To obtain the speed indication at the rated accuracy, the trans-
ducer must be directed rightly downward. The allowance is 1 de-
gree. In practice, it is difficult to expect such a condition
and some amount of error is inevitable. The factors to cause
error in speed indication are the mechanical error in mountlng
the transducer to the ship's hull and the ship's trim which is
changed by loading condition.

A-]. Correction of Transducer Installation Error

The error correcting circuit is arranged on 65P1008 board
in Processing Unit. This circuit is used to compensate for
fixed error such as the one caused by transducer installa-
tion, etc. by increasing or decreasing the speed indication
(both Ground Tracking Speed and Water Tracking Speed) at
the rate which is set by Switch A, B and C.

JLJLH_TL_]I_J
N N O O I A

N O Y B l:l
LI J 1L |

==

switch A swttch B swttch C

U Jonuann_-!

65P1008
Gate Pulse Gen. Circuit Board

The four digit correction value is set on switches A, B and
C. The first two digits should be set by Switch A while the
remaining two digits should be done by Switches B and C as
shown below. The setting of respective digits toc the switches
is made in BCD. See next page.

Decimal Data

e ——————— e Digits set by Switch A
| : m————————— Digit set by Switch B
l | 1 o Digit set by Switch C
[ | ‘
J | |

lDB]Dlemﬂ
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Switch A Switch B Switch C
01234 0123-1 01234
sHaHY HHHH HHHH
E AMP ? AMP ? AMP
R R CT
ppoDz i om R
I { —
0000 =00 0C000=0 0000-=0
17000 =01 17000 =1 17000 =1
0100=02 0100-=2 0100=2
17100 =03 171700-=3 17100=73
0010 = 04 0010 =4% 00 10=04
17010 = 05 17010=5 7010=25
0110= 06 0110-=25¢6 0110=26
17110 = 07 17110=17 1T110=7
? 8 8 1 =08 0001=28 0001=28
17 =09 17001=29 100 =
0101=10 . ! 7
1101 =11 Note 0: ON
0011=12 1l: OFF
g ? 1 q 3 12 Ex. Correction Value = 1.038
17111 = 15 D3D2 D1 DO
10 3 8

The entry of the data should be done by a gualified engineer
at the sea trial after installation. The following shows
how to determine the correction value to be set.

Note: Initial correction value is set to 1.000 at the factory.
Confirm that 1.000 is set on switches A, B and C before
starting the speed trial,

1. Perform Speed Trial and measure the true speed (called 0.G.
hereafter) by using Radio Log or other true speed measuring
device. Also, calculate the speed (called LOG hereafter)
based on the increase in the reading of Distance Indicator

of MF-220.

Note Select the test ground where the depth is less than
150m and MF-220 must be operated in Ground Tracking

Mode.

The ship's course must be straight and the speed must
be kept constant.

2. Apply 0.G. and LOG to the following formula and figure out
the overall error which is composed of Transducer Instal-
lation Error and Trim Error.

Overall Error (ERR) = (LOG - 0.G.)/LOG x 100%

AP-2
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To obtain the transducer installation error (ERRo), find
out the trim error (ERRt) in Trim Error Correction Table
in the succeeding pages, and subtract it from the over-
2ll error (ERR).

ERRo = ERR ~ ERRt

Figure out the decimal data (DATAo) from the following
formula,

DATAo = 1/(1 - ERRo/100)

Usually this DATAo (correction value against the instal~
lation error) is applied to error correction. Note that
this error correction does not compensate for the error
due to ship's trim, and it is necessary to apply the cor-~
rection to the trim error. Refer to the following section
A-2,

Note: The correction value for installation error is wvery

important at next service. Do not forget to record
the wvalue.

Correction
Value

. When the ship is expected to sail at a constant trim or

it is desired to compensate for not only the installation
error but also the trim error, figure out the correction

value from the following formula and set the switches to

the value.

DATAL = DATAl/(1 - ERR/100)

1/{1~ (ERRo +ERRt)/100}

i

1If the trim is changed, the correction value should be
changed as follows.

DATA2 = DATAL/{1- (ERRt2 - ERRt)/100 }
where ERRt2: New trim error

A-2. Correction of Trim Error

Unless trim error is corrected together with the transducer
installation error as mentioned in the previous section, find
out the trim error in Trim Error Correction Table in Page AP-6
and correct the reading of the speed indication.

Note

Even though the trim error is corrected together with
the transducer installation error, correction by the
table is necessary once the trim changes from the origi-
nal state,

AP-3
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The following example shows how to correct the error.

Example

1. Preparing the Necessary Data

Ship's Length "Lp" = 115m

Draft Efbreg "D = 3,0m
Draft (aft. "Da" = 5,0m
Trim "Tm" = 2.0m

2. Consulting Trim Error Correction Table

The error in % is given at the intersection of "Lp" and

HTm"_
Ship's Length "Lp"

100 - - = - - - 115 - - F ~ S 199

001 0-2 ——————————————— 0.1
=
5 l
= I

E 2]-0 ———————— 3,0 —————————
-E |
B
|

10.0| 16.7 mmee = = = = = = = = - -~ — 8.6

If the ship is of"trim by the stern", read the error as

positive percentage. (The speed indication is over the
true speed.)

If the ship is of "trim by the head", read the error as

negative percentage. (The speed indication is under the
true speed.)

This example comes under the former case. So, the trim
error ERRt is +3%.

Note If some-trim error is already corrected together with

the transducer installation error, ERRt is cobtained
by subtracting it from the above percentage.

3. Correcting the Speed Indication

True Speed

Speed Indication x (100 - ERRt)/100
Speed Indication x 0.97

i

AP-4
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By including the trim error (%) in the setting of W.T.
CORRECT Dial, Water Tracking Speed is indicated with the
correction done. Ground Tracking Speed should be, as a

rule,

Note

corrected by calculation.

By changing the setting of the switches A, B and C
referring to the previous section, both Ground and
Water Tracking Speeds are readily indicated with the
trim correction done, thereby eliminating troublesome
calculation and adjustment by W.T. CORRECT Dial.

As setting of the switches is considerably complicated,
utmost care should be taken not to set wrong data.
Also never forget to record the data which was set
after the speed trial. If the data is lost, re-setting
of the switches becomes impossible and speed trial
must be performed again to obtain the data.

The new data to be set is given in the following for-
mula.
New Data = Datal1/(1 - ERRt/100)

where DATA1: The data which was set after the
speed trial

ERRt: Trim error obtained in the step "2"

AP-5
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THE SIGN IS +(-i WHEN DRAFT AT AFT.(FOREj IS DEEPER.
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THE SIGN IS +(-) WHEN DRAFT AT AFT. (FORE.) IS DEEPER.
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THE SICN IS +(-) WHEN DRAFT AT AFT.(FORE) IS DEEPER.
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