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& SAFETY INFORMATION

"WARNING", "CAUTION" and "NOTICE" signs appear throughout this manual. It is the
responsibility of the installer and operator 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.

Safety information for both the installer and operator begins on the next page.

This notice indicates a potentially

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

serious injury.

This notice indicates a potentially

hazardous situation which, if not
‘ A U I I O N avoided, could result in minor or
moderate injury or property damage.

This notice indicates an unsafe

practice which, if not avoided,
N TI E could result in property damage or

equipment malfunction.
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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.

/A CAUTION

Ground the equipment.

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

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.

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

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

» Out 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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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.

/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 dissasemble or modify the
equipment.

Fire, electrical shock or serious injury can
result.

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 resuit.

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.

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
-15°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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- 1. PREFACE

The FURUNO DS-70 Doppler Speed Log measures ship's speed relative to the
water. Its operating principle is based on the Doppler Effect; readout of
the ship's speed is made by detecting the doppler shift frequency from the
signal reflected by the water mass.

The major features of the DS-70 are as follows.

* Pair-Beam System

To compensate for errors due to ship's pitch and roll the transducer
assemblies symmetrically emit two sonic beams. This pair-beam system
indicates an average doppler shift in both directions, thus providing
accurate information under rough sea conditions.

* Durability
Because the unit has no moving mechanism, and is composed of only
electrical parts, very little maintenance is required.

* Ease of Operation

In most cases, all that is needed is a simple push of the power switch.

1-1
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I~ D .25 Log sig. available by adding option pc board in
SIS ORY) T T (200 pulses/n.m.,Relay contact, one output) DS-740.
T T :k T f T Lr *TTYC-1 > Analog Ship' s speed
& -10 to +30 knots:
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2. OPERATION

2.1 Function of Controls
MAIN DISPLAY

- Front Panel -

§ - Inner panel
SPEED | A D R | Cover
L_,__J: (1 5 gt
Ship's Speed /"J. ' U'Ts
. | KNOTS &
Indicator @ § DISTANCE RUN ,@
|
PaCE o
v//ll — gy /)
l >\
Distance Run J)
Indicator
L _J POWER SWITCH

Fig.2-1

POWER SWITCH

This switch provides power to the display unit. ( [J: ON, ©: QFF)

Ship's Speed Indicator

This indicator displays the ship's speed. The display is updated every
second, and the following indicators appear to alert the operator of the
present status of the ship's speed reading.

a) 0:0 (figure with colon) appears shortly after power is turned on and
this indicates that the system is now calculating the ship's speed.

b) A flashing decimal point indicates that the echo level is low; no
signal is being received.

c) When moving astern a "-" (minus sign) is displayed.

Distance Run Indicator

Both forward and astern speeds are measured, and displayed as the
distance run. When the power is turned off the present distance run

2-1
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figure is memorized for about a one week period. When power is reapplied
the previous figure is displayed.

- Inner Panel -

Abnormal Lamp —)

Pilot Lampﬂ___._~______l_f:42v—1ZV+3ov+1ov
© 0 0 0|

[els[a]3[2]1] [0-9]

SET BUTTON
DIGIT SELECTOR ser | —
SWITCH I i s | L]
- CLEAR BUTTON
§\; OE 5E ] CLEAR /

. X | —

DISTANCE RUN

SETTING SWITCH///////) TEST SIG SLOW
| RESPONSE TIME

,,, SELECTOR SWITCH

NORMAL CORNOTS FAST

TEST SWITCH— |

7‘““““‘ DUMMY SIGNAL
SWITCH

DIMMER

Fig.2-2

DIMMER

This control adjusts the illumination of the display.

TEST SWITCH

NORMAL: Set to this position for normal use.

TEST: When the system appears faulty, place the switch in this posi-
tion; and the dummy signal can be used in conjunction with this

switch to check the system. (Refer to "4. SELF TEST" for
detailed application of this switch.)

DUMMY SIGNAL SWITCH

The switch is effective only when the test switch is set to the TEST
mode.

0 KNOTS: A 0.00 or 0.01 knot reading indicates the system is operating
properly when the switch is placed in this position.

2-2
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S1G : 24 thru 30 knot reading indicates the system is operating properly
when the switch is set to this position.

RESPONSE TIME SWITCH

FAST: With the switch in this position, it takes approx. a half minute
to track 90% of the ship's speed.

SLOW: In this position the response time is three times the speed of the
FAST position. Use this position when the reading of the ship's
speed is unsteady due to rough sea conditions.

NOTE
When the ship's speed is changed in
abrupt steps, the true ship's speed
reading will be delayed slightly at
the SLOW position.

DIGIT SELECTOR SWITCH

This switch is used for presetting the distance run. When set to other
than 0, the display will flush, signalling the unit is being preset.
Numerals 1 thru 6 are for setting the distance run from tenths of a n.m.
to ten thousands of nautical miles, respectively. Numerals 7 thru 9 are
not used for setting the distance run. The distance run can be set to a
maximum of 99,999.9 n.m.

DISTANCE RUN SETTING SWITCH

The desired value for the distance run is set with this switch.

CLEAR BUTTON

Pressing this button resets the distance run display to 0.0 n.m. The but-
ton may be pressed at any time when a reset of the distance run is
desired. The button may aiso be pressed to erase previously memorized
data.

SET BUTTON

This button sets the desired value of the selected digit according to
the digit selector and distance run setting switch.

2-3
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Abnormal Lamp

An abnormal lamp lights when the speed data abruptly changes from the
ship's present speed due to noise. If the lamp flashes more than about 1
or 2 times within 5 seconds, the speed indication may be unreliable.

Pilot Lamp

A pilot Tamp lights when each voltage is correct.

+12V, -12V : A1l other controls except transmission block

+30V : Transmission block and output transistor
+10V : Remote display
NOTE

Abnormal Lamp
The potentiometers located above and

\
\3 [@“—@-”@@]/behind the inner panel are factory

set, and should be adjusted by a

+12V =12V +30V +10V qualified service technician only.
(000 0] ~
6ls]af3f2]1] [0-9] Fig.2-3

DIGITAL DISPLAY

DIMMER

Adjusts the illumination of the display.

Ship's Speed Indicator

This indicator displays the ship's speed. The arrow marks at the left
of the digital display show the ship's moving direction; when moving
fore the upper arrow mark ( ¢ ) lights up, and when moving astern the

lower one ( & ) Tights up.
@M
“\ DIMMER

Ship's Speed —
Indicator

Fig.2-4

2-4
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DISTANCE INDICATOR

SELECT
DISTANCE RUN
Distance “ CIC7C1::Crc; : EZ@:ZJ ——— SET
F URUNG ‘—_’J\ O IMMER
Fig.2-5

DIMMER

This control adjusts the illumination of the display.

Distance Indicator

This indicator displays the distance run. When the power is turned off,
the previous distance run figure is preserved for about a one week
period by the incorporated keep-alive battery. If the unit is off for
more than one week, all digits indicate zero for about 30 seconds. Then
the upper four digits go off, resulting in normal indication.

Note: Indication can be changed to four-digit integral numbers and two-

digit decimal numbers with a jumper wire on the pc board. Consult
with your dealer or agent if desired.

SELECT

This button is used for presetting the distance run. When this button is
pressed succeedingly, a flashing unit for indicating that it is being
preset is switched one by one from left to right. When the SELECT but-
ton is pressed while the decimal figure is flashing, all digits will
flush; signalling the distance run figure is being reset to zero.
Further pressing of this button will return to normal indication.

SET

This button sets the desired value of the selected digit according to
the SELECT button. Every pressing of the SET button decrements the value
at the flashing figure from 9 to 0. Press it until the desired value is
obtained. When the SET button is pressed at the moment all digits are
flashing, the distance run indication is reset to zero.

2-5
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ANALOG DISPLAY

The ship's speed is indicated in range scale of -10 to +30 knots (DS-761/
762/763) or -10 to +20 knots (DS-771/772/773).

DIMMER

DIMMER

Adjusts the illumination of the display at a remote place.

Fig.2-7

INTERFACE UNIT

The Interface Unit DS-741 converts serial digital data (current loop) to VDVBN (IEC61102-1)
format to enable to connect radar, ARPA, etc.
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2.2 Operating Procedure

MAIN DISPLAY

Basic Operating Procedure

1. Apply power to ship's switchboard (if applicable).
2. Set the inner panel controls to the following positiaons.

a) TEST switch is at NORMAL position.
b) DIGIT SELECTOR switch to O.
¢) Confirm that RESPONSE TIME SELECTOR switch is set to “FAST".

3. Turn D5-70 POWER switch on.
4. Adjust DIMMER control.

After power is applied, the following is displayed for 2-3 minutes
while the ship's speed is being measured.

[ 0.0] or [-:0.0]

The colon in the ship's speed display indicates the system is now
calculating the ship's speed. After the colon has extinguished, the
figures change to the actual speed gradually thereafter. Anytime the
reading does not steady, refer to SELF TEST on page 4-1.

Using RESPONSE TIME switch

Normally the switch should be set to the "FAST" position, however, the
"SLOW" position should be used under the following conditions.

a) When sea conditions are rough and a steady readout can not be
obtained.

b) When sailing for an extended period at a constant speed.

Setting Distance Run

To set 12.3 n.m., for example, use the following procedure.

1. Push CLEAR button to reset display to

0.0 n.m.
2. Set left switch (DIGIT SELECTOR [615]4]3[2]1] [0-9]
switch) to 1 (display begins to flash). SET
3. Set right switch (DISTANCE RUN SETTING [:]
switch) to 3, push SET button, and CLEAR
display should now read 0.3. [:]

4, Set left switch to 2.

2-17
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read 2.3.

SET button, and 12.3 will be displayed.

flickering. Setting is now complete.

DISTANCE INDICATOR

Clearing Distance Run

1.

Press the SELECT button until
all digits are flashing.

. Press the SET button, and the

distance run figure is reset
to "0.0".

. Press the SELECT button again

for normal use, and the display
stops flickering.

Amending Distance Run

€X.

1.

Amend 1123.5 to 1134.7

Press the SELECT button four
times, and the tens digit will
be flashing.

. Press the SET button until the

flashing figure changes to "3".

. Ones digit will flash with the

next pressing of the SELECT
button.

. Press the SET button until the

figure changes to "4".

. Next, pressing the SELECT

button causes the one tenths
to flash.

. Press the SET button until the

figure changes to "7".

. Press the SELECT button two

times to return to normal
operation.

2-8

SET’

SELEE

ELEC

ELEC

SET

ELEC

ELEC

. Set left and right switch to 3 and 1, respectively.

. Set right switch to 2, push SET button, and display should now

Then, press

. Turn the left switch to O for normal use, and the display stops
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3. INSTALLATION

3.1 Mounting
MAIN DISPLAY

In deciding an installation site keep in mind the following factors.

1) Choose a place not vulnerable to rain, sea spray or other extreme
weather conditions.

2) Select a site free from high temperatures and high humidity.
3) A place where vibration from other machinery is minimal.
4) Install the unit in a place where it will not become soiled easily.

5) Mount the unit distant from other electrical sources; esp., radio
transceivers operating at 2MHz or harmonic frequencies of 2ZMHz.

Tabletop or Bulkhead Mount

1. AlTowing maintenance space (according to the figure shown below), fix
hanger with the four M6 bolts or wood screws. If necessary, stick
the rubber cushion supplied as the installation materials onto both
inner-sides of the hanger to escape the unit from severe vibration.

= o , RUBBER CUSHION

4.1 ,,/// s

.

(A

}g o o
L A e =) e

.7 e

oo F

<100 —= —100 —a

Fig.3-1

2. Attach rubber washers and knob washers to both sides of the unit, and
loosely tighten the adjusting knobs.

3. Insert Main Display into hanger, and tighten both knobs.

rubber washer

IR
| €l = Rubber

Cushion .

knob washer
Fig.3-2

3-1
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When mounting the Main Display on
the bulkhead, rotate the hanger 90
degrees as illustrated.

Flush mount

1. Cut out the planking by a dimen-
sion of 260mm wide by 172mm high.

2. Loosen four screws at both sides
of the Main display and fix the
hanger for flush mount type to the
Main Display together with the
cosmetic cover fixing plate as
shown at right.

3. Put the Main display into the hole
and fix it with four wood screws,

4. Fit the cosmetic cover onto the
cosmetic cover fixing plate.

—~cosmetic cover
fixing plate

cosmetic cover .
Fig.3-4

DIGITAL DISPLAY/DISTANCE INDICATOR
Select an installation site in the same manner as that of the Main Display;

1) Choose a place not vulnerable to rain, sea spray or other extreme

weather conditions.

2) Select a site free from high temperatures and high humidity.

3) A place where vibration from other machinery is minimal.

4) Install the unit in a place where it will not become soiled easily.
These units can be installed on either a table top or flush mounted.
Since the mounting method of these units are also the same as that of the
Main Display except the dimensions, install them referring to the outline
drawings on pages 6-10 thru 6-13 and the description on the installation

method of the Main Display. Note that these units can not be mounted on the
bulkhead, as the hanger will not rotate 90 degrees.

3-2
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ANALOG DISPLAY

Since the Analog Display is a kind of current meter, it should be kept
away from magnetic generating devices such as a transformer, generator,
etc., so as to avoid erroneous ship's speed readings. Also choose a
place free from sea spray, high temperature, high humidity and severe
vibration. Either bulkhead or flush mount is available.

0S-762/772
4~ 012
|
/” “\\\
// :é
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N . 4
!\\\ ! //4.
T !
180

Fig.3-6
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DIMMER

The Dimmer, which is designed to comply with the Japan Industrial
Standards (JIS F8852), is used for externally controlling the illumina-
tion of the display of the Digital/Analog Displays. When the Dimmer is
supplied locally, refer to the Interconnection Diagrams on pages 6-26 and
6-27 for the values of the resistors since they are different on the
connecting Display (Digital or Analog) and power supply (100V or

220VAC).
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DISTRIBUTION BOX

Since the Distribution Box is combined with several units such as the
Main Display, Digital Indicator, Distance Indicator, etc., determine the
installation site with the wirings to these units taken into account.
Refer to the outline drawings on page 6-21 for the mounting dimensions.

JUNCTION BOX
Recommended installation site for the Junction Box is;

1) Although the unit is splashproof, do not install it in places of
high humidity.

2) Keep it away from noise emitting electrical machinery.

3) Install in a place where maintenance and checking are optimal.

4) Avoid installing the box where strong vibrations occur.

5) Choq?e a place where the junction box will not become soiled
easily.

6) Install in close proximity to the transducer. (Do not connect the
transducer directly to the Main Display Unit without the Junction
Box.)

The mounting plate should be well grounded to the ship's body. To pre-
vent breakage of the inner core, do not bend the transducer cables at
small angles (more than 300 mm).

3-4
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TRANSDUCER

The performance of this equipment is directly related to the installa-
tion of the seachest; i.e, for the ship's speed sensor to operate pro-
perly the transmission signal should not be affected by either air
bubbles or noise.

1) Separate as far as possible from other equipment and especially
those operating at 2MHz or harmonic frequencies of 2MHz.

2) Locate the unit at Teast 2.5m from the transducer of an echo sounder.
(This distance has been calculated using an echo sounder having a
maximum sounding depth of 500m.) Also, to escape cavitation caused by
uneveness of the hull plate, the doppler speed log's seachest should
be mounted as below. Be especially careful not to install it on the
same line as the echo sounder.

///DOPPLER SPEED LOG TRANSDUCER

STERN &— —> BOW

[ 2500mm or more
_4 ml
24§Rec0mmended location

W

~~for echo sounder
i transducer

CHO SOUNDER TRANSDUCER

Fig.3-8

3) Separate as far as possible from air bubble sources; i.e., side
thruster and water disposal pipes.

4) Install in close proximity to the keel line, because water flows
parallel to the keel line; more accurate speed readings can be
obtained.

5) Generally, best performance is obtained when mounting on the bow
side; the stern side is influenced more easily by air bubbles and pro-
peller cavitation.

6) Never apply ordinary paint to the transducer face. Whenever the ship
is in dry dock, the transducer face should be kept clean by removing
barnacle from the surface.

3-5
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Mounting of Flush Type Seachest DS-784 (ref. Dwg. C7222-T06 on page 6-26)

1.

10.

11.

. Finish the outside hull plate with a

. Apply "Kinoruster (Anti-crevice

. Fit 0-ring onto the O-ring groove.

Loosen lock nut (:) with a wrench
(hex. size: 50mm) and take off cap
nut (:) from transducer flange
together_with gasket (:) and flat
washer (:). (It is not necessary to
draw the cap nut completely out from
the cable.)

Unscrew hex. socket head bolts (9)
(M12 x 25, 4 pcs.) by using a socket
screw wrench (size: 10mm).

Separate hull flange (:) and trans-
ducer (:) from transducer flange
Handle O-ring carefully.

Weld hull flange (2) to the hull
plate. Confirm that the "FORE" mark
alignment line on the side of the
hull flange faces the fore-aft line
of the ship within +1 degree. The
hull flange should also be horizontal
within +1 degree at ship's normal
trim.

grinder to ensure smooth water-flow.

corrosive sealant)" to face A of hull
flange , O-ring groove on the hull
flange, O-ring (8) and face A of the
transducer flange

. Place transducer (:) into hull flange (:) so that the alignment nipple

on the transducer face fits into the notch on the hull flange.

. Clean the hull flange face and settle transducer flange (:) on the hull

flange.

. Tighten hex. socket bolts (:) with a socket screw wrench.

Put gasket (:) and flat washer (:) on top of the transducer flange and
tighten cap nut (:) securely with a wrench (hex. size: 50mm). Screw
Tock nut

When running the transducer cable inside the conduit pipe, screw the
pipe end onto the cap nut (PS3/4) for watertightness.

NOTE A: NEVER REMOVE THE FOUR FLAT HEAD SCREWS WHICH SEAL SCREW HOLES,

OTHERWISE WATERTIGHT INTEGRITY CANNOT BE PRESERVED.
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Flush mount, projection type Seachest DS-783
(ref. Dwg. E7222-T03-A on page 6-24)

1.

10.

11.

. Finish the outside hull flange with a

. Apply "Kinoruster (Anti-crevice

Loosen lock nut (:) with a wrench

(hex._size: 50mm) and take off cap @—__

nut (:) from hull f]ange(:)together @—
®&~_
O

with gasket (6) and flat washer (7).
(It is not necessary to draw the cap
nut completely out from the cable.) ©

Unscrew hex. socket head bolts (0 ©) (3\\\\_

| ]

(M12 x 32, 4 pcs.) by using a socket A
screw wrench (size: 10mm).<:§eparate > ~I 1>
flange (f) and transducer from S w7 O
hull flange (3). Handle O-ring s Ui v
carefully. ¥ =
e 2 -
Weld hull flange (:) to the hull .30 : fﬁ
plate. Confirm that the "FORE" mark

alignment l1ine on the side of the
hull flange faces the fore-aft line T
of the ship within +1 degree. The
hull flange should also be horizontal
within +1 degree at ship's normal
trim.

grinder to ensure smooth water-flow.

corrosive sealant)" to face A of hull
flange (3), 0-ring groove on the hull
flange, O-ring and face A of the
flange.

. Fit O-ring onto the O-ring groove.

Place transducer (:) into hull flange (:) so that the alignment nipple
on the transducer face fits into the notch on the hull flange.

. Clean the hull flange face and settle flange (:) on the hull flange.

Tighten hex. socket bolts (i) with a socket screw wrench.

Put gasket (:) and flat washer (:) on top of the transducer flange and
tighten cap nut securely with a wrench (hex. size: 50mm). Screw
lock nut .

When running the transducer cable inside the conduit pipe, screw the
pipe end onto the cap nut (PS3/4) for watertightness.

NOTE A: NEVER REMOVE THE FOUR FLAT HEAD SCREWS WHICH SEAL SCREW HOLES,

OTHERWISE WATERTIGHT INTEGRITY CANNOT BE PRESERVED.
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Mounting of Projection type Seachest DS-781
(ref. Dwg. C7222-T05 on page 6-27)

BOW
Fig.3-10

Apply "Kinoruster."

| = HEX. BOLT (M10x30, 2 pcs.)
TRANSDUCER

. Weld doubling plate (supplied by shipyard) to hull plate.

. Remove the two M10 bolts, and take out transducer fixing flange (:)

(including transducer) from transducer housing

. Determine the projection distance, and cut transducer housing (:).

The horizontal error should be within 1°.

Before beginning this step, remove the rubber gasket inside the thru-
hull pipe (:) to prevent it from melting. After cutting a hole
through the hull plate for thru-hull pipe (g 36), weld the thru-hull
pipe to the hull plate,

Weld transducer housing (:) to doubling plate, Direction error from
fore-aft line should be within 1°, At stern side of transducer
housing, make air exhaust holes (¢ 10-20).

. Through the thru-hull pipe (:) , pull up the transducer cable into the

ship. Be careful not to jam the cable between the flange and housing.
Next, using the two M10 x 30 bolts("Kinoruster" applied), fasten the
transducer fixing flange to the transducer housing.

NOTE: ALSO IN THE TYPE, NEVER REMOVE THE FOUR FLAT HEAD SCREWS.
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Mounting of Gate Valve Type Seachest DS-786
(ref. Dwg. E7222-T04 on page 6-28)

1.

10.

] #180

Fig.3-11

Separate hull flange and flange (:)(with transducer (:) and shaft
) from gate valve by removing hex. nut .

. Weld hull flange (:) to the hull plate. Confirm that the "FORE" and

align marks on the side of the hull flange face the fore-aft line
of the ship within +1 degree. The hull flange should also be hori-
zontal within +1 degree at ship's normal trim. Finish the outside
hull plate flat with a grinder.

. Apply "Kinoruster (Anti-crevice corrosive sealant)" to face A of hull

flange @, both faces of gasket and flange of gate valve

Put gasket (8 onto hull flange (2).

. Mount gate valve Qﬂ) , considering the direction of the handle (aft

direction normally) so as to allow enough space for operation.

Apply “Kinoruster" to face B of flange (4), both faces of gasket
and the flange of gate valve @0 .

. Put gasket onto the flange of gate valve Q0 .
. Mount flange () (with transducer and shaft) to gate valve @0 .

Make sure the fore marks on flange (:) and hull flange (:) are aligned.

. Loosen the hex. socket head bolt, then check that shaft (:) moves

upward and downward smoothly by hand.

Lower shaft (:) at its extreme and fasten hex. socket bolt @:).
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11. Confirm that the hull plate is flush with the transducer face.

Note: Neither weld the hull flange or transducer tank when the transducer
is being fitted, nor weld near the transducer of other equipment.

When the transducer (1) is replaced, or separated from the shaft ®,
re-assemble as follows;

1. Remove sealant from face C and/or face D.

2. Apply adhesive #1104 (Three Bond) to face
D and four fixing screw.

3. Re-assemble them.

Gate valve, projection type Transducer DS5-782
(ref. Dwg. E7222-T02-A on page 6-25)

€76 (WHEN GATE VALVE IS CLOSED )

459

HULL PLATE

-]
®

450

- J A

i
F ooy

£A10

&
Al

FORE
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1.

10.

11.

12.

Separate hull flange and flange (4)(with transducer (1) and shaft
) from gate valve by removing hex. nut .

. Weld hull flange (:) to the hull plate. Confirm that the "FORE" and

align marks on the side of the hull flange face the fore-aft line
of the ship within +1 degree. The hull flange should also be hori-
zontal within +1 degree at ship's normal trim. Finish the outside
hull plate fiat with a grinder.

Apply "Kinoruster (Anti-crevice corrosive sealant)" to face A of hull
flange dB), both faces of gasket and flange of gate valve

. Put gasket onto hull flange (3).

. Mount gate valve (:), considering the direction of the handle (aft

direction normally or selectable every 45 degrees) so as to allow
enough space for operation.

Apply "Kinoruster® to face B of flange (4), both faces of gasket
and the flange of gate valve

Put gasket onto the flange of gate valve @ .
Mount flange (4) (with transducer and shaft) to gate valve (2).

. Loosen the hex. socket head bolts @3 & @6 , then check that shaft

(:) moves upward and downward smoothly by hand.

Lower shaft (5) at its extreme and fasten hex. socket bolt @23 and

Lower the transducer by turning the handle until the transducer case
touches the hull flange (:?

Confirm that the hull plate is projected by 24mm.

Note: Neither weld the hull flange or transducer tank when the transducer

is being fitted, nor weld near the transducer of other equipment.

3-9
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3.2 Wiring
Take the following points into account when planning the cable path.

Transducer Cable

* Run the cable as short as possible to minimize the affect of inter-
ference and noise from other equipments. Run the cable inside the
conduit pipe to avoid such noise induction.

* For perfect grounding, do not damage or cut the armor. The armor
should be firmly grounded thru the cable gland of the Junction Box.

Other Cables

* Do not run the cable along other noise generating devices or cables
such as Radar, Radio transmitter, Winch cables, etc.

CAUTION

Ground the armor with a cable clamp after scraping off the
paint, otherwise, unexpected noise may be induced into the
cable, resulting in malfunction of the equipment.

Piping

The transducer cable should be layed in piping (steel, etc.) extending
from the transducer to the Junction Box to shield the cable from external
noise. The transducer cable has an outer braided shieid, however the com-
posite 4-core cable is superior in keeping out external noise. For this
reason, make the length of the transducer cable as short as possible, and
use the composite 4-core cable to make the connection from the Junction
Box to the Main Display. If the path from the transducer to the Junction
Box is electrically isolated by a steel bulkhead, piping is unnecessary.

Main Display

Composite 4-core Cable

|
1!5
.l

~-{}=——Ground the armor at the grounding terminal.

r—-dunction Box

Steel Piping
Make the length

as short as possible]

-«——— Ground by clamps,

Transducer Cable

-— Transducer

3-9'
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MAIN DISPLAY

Briné armor ;
until here [ ]

} ( Ground to ship's body
: as short as possible
for noise reduction.
Never share the ground |
with radio equipment.

(Armor should be groundedt
iwith cable clamp after ~\\£:'.
| scraping off the paint. =

)

Cable Name To Terminal No. lDwg
No. 'No.
1 |DPYC-1.25 | Ship's Mains TB1 1 -2 | a
Log Signal TB3 1 - 2 b
2 |DPYC-1.25 Mavarm Signal TB3 8 - 9 c
3 |[TTYC-2S Distance Indicator TB3 3 - 7 d
TTYC-3S _ Digital Display TB2 1 - 7 e
4 TTTYC-4S | Distribution Box TB2 1 - 4, TB3 3 -7 | f
5 16551034-1 | Junction Box T84 1 - 7, 10 g

]

| 20

Eﬂ | 260 |

XS
X
R

=
| Taping |
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DN )

DEESAIO0A

(no mark)
“Coax. Cable
(white stripe)

|
‘Tnsulate with
vinyl tube.

3-11



http://www.reelschematic.com

— FURUNO

JUNCTION BOX

"~ composite 4-core
cable

Slip insulating tubing 7

over the braided shield
or cover with tape.

Ground the armor.
™ (Use tinning wire,
metal tie, etc.)

T~ braided
shield

Make the length as short as possible.
Use IV-8.0sq cable to ground the

Junction Box to the ship's hull or
earth bus.

T
g i ground . Fig.3-13
terminal
Cable . Dwg.
No. | Name To Terminal No No.
1 6551034-1 | Main Display TB1 1 - 8 h
2 16551046 Transducer B11-38 i
.Conposite 4-core Cable li] Transducer Cable

150

A

-~ ) W

Insulate with,
vinyl tube. |

2C Cable

Coax. Cable

— (no mark)
22 ‘\Coag. Cable

s (white stripe)

-—D

—

-

iInsulate with

- S
'"““40 vinyl tube.
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DIGITAL DISPLAY/DISTANCE INDICATOR

A special terminal board is used in the Digital Display, Distance
Indicator and Distribution Box. The following describes how to connect
a wire to the terminal.

1. Strip the vinyl sheath of the wire to expose the core by 5mm thru 6mm.

———ﬂ
-

5~6mn Fig.3-14

2. Hook the wire inserting tool (supplied as installation materials,
type: 236-332) into the terminal board as shown in Fig.3-15(a) and
press it in direction A (opposite to the wire inserting side) to
lower the spring. With the wire inserted into the slit, release the
tool from the terminal. Pull the wire to make sure that the wire does
not come off the terminal.

Fig.3-15

3. If the wire inserting tool is not available, insert a small
screwdriver (-) into hole C and press it upward as shown in
Fig.3-15(b).

3-13
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1
=y

Copper Strap\\\\\\Eféiiz L = i
T LJ

{Ground to ship's body
1as short as possible

@ @ Fig.3-16

for noise reduction.

Cable .  Dwg.
No. Name To Terminal No. No.
TTYC-3S *1 |Main Display TB1 1 - 6 .
1 ITTYC-2S *2 | (or Distribution Box) 81 3 - 6 J
2 ITTYC-1.25 | Dimmer TBl1 7 - 9 Ik
*1 : Digital Display *2 : Distance Indicator

Fabricate cable end
with the pair twisted
for noise reduction.

‘Ffr—“ﬂw

aping

Ground shielded
wire to the
chassis firmly.

Strip the vinyl sheath
by 5 thru 6 mm.

5~6am

3-14
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DISTRIBUTION BOX

Clamp number——

i

»aL:Lcl_c‘ Lakn;a J,

TN Ll

& -
\/vv (o3

;//

Copper strap

u:L.C “L“C\aw

Fig.3-17

5,

as short as possible

Ground to ship's body
{for noise reduction.

Cab]e . Dwg.
No. Name | To Terminal No. No.
1 DPYC-1.25 = Ship's Mains TB7 1 - 2 1
2 TTY(C-4S Main Display TBL 1 - 12 m
3 TTYC-3S Digital Display TB2/7B3 1 -9 n
4 'DPYC-1.25 Log Signal TB4 1 - 12 0
5 TTYC-2S _Distance Indicator TB5 1 - 12 p
6 TTYCS-1 ' Analog Display 'TB61 -3,7-9 q
7 |DPYC-1.25 | Fore-Aft Relay Signal TB6 4 - 5, 10 - 11 r

Fabricate cable end el o/
with the pair twisted 20

=
c3) for noise reduction. by 5 thru 6 mm.
\\ ﬁ :I)_—t
T 5~ Gna

| shield

|Str10 the vinyl she

= Solder earth wire to

ag‘-l
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When clamp No.3-1 is used [o] When clamp No.4-1 is used

200 | | 230 |

I
B

_ : S rﬂ.;ZO‘So]der the vinyl N | ——
Fabricate cable end sheath by § thru : T T ——
with the pair twisted 6mm.
(for noise reduction. —_—
\L_/..C"/,L] - Length of wire should be 200mm, 180mm,
: - ar 150mm, 110mm or 80mm when clamp Ng.4-2
8 ; thru 4-6 is used.
\Solder earth wire |
\to shield
3 1P| When clamp No.5-1 is used

Length of twisted pair wires should be /
220mm{N0.1),200mm(No.2) and 180mm(No.3) Fébrwcate cable gnd ™
when clamp No.3-2 is used. with the pair twysted
for noise reduction.

@ When clamp No.6-1 is used

Solder the vinyl
sheath by 5 thru
6mm.

Rl Solder the vinyl
sheath by 5 thru
emm.

1 > Solder earth wif;
5~ 6as [to shield
igogf"‘ Solder earth wire Length of twisted pair wires should be
{to shield. 110mm(No.1) and 30mm(No.2) when clamp
No.5-2 is used.

When clamp No.7-1 is used

Length of twisted pair wires should be
110mm when clamp No.6-2 is used.

Length of wire should be 70mm when clamp
No.7-2 is used.
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3.3 After Installation Check and Adjustment
ALTERATION OF POWER SUPPLY

The equipment can be operated from any one of 100, 110, 115, 200 and
220 VAC (Transistor Inverter TR-2407/3207 is available for DC power
supply). If the ship's mains is different from the power supply
Tabeled on the equipment, change the tap connection of the power trans-
former in the Main Display and Distribution Box (if provided) as shown

below.
- Main Display -

1. Separate the rear panel from the Main Display by Toosening four
screws (M3 x 6). Be careful not to swing the rear panel upward or
downward when removing the panel, because it is directly plugged into
the pc boards.

2. Unplug the ML connectors (J33 and P33) located at the bottom
corner of the Main Display, then change the connection of the red
wire coming from the POWER switch to an appropriate pin number as
illustrated.

WHITE —— < 9 «—0
RAY — <« § «
< 7 —
Plug the red wire f"‘<: 6 < 220v —
to an appropreate o< 5 < 200V —
pin number. ---< 4 < 115v — |_To Power
e-< 3 € 110V — Transformer
RED -~ ——— <« 2 < 100V —
Fig.3-18 BROWN — ¢ 1 <« oy —
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side,

How to extract the contact pin

Insert the pin extractor(LEJ-13)
into the pin hole from the side
opposite to the wire inserting
Pull the wire, and the
contact pin can be removed.

Distribution Box

Change the tap connection of the power transformer inside the
Distribution Box to an appropriate power supply.

Power
transformer
‘ AC100V
7 j |
3 i
D 3‘ wo_ovv_‘_gvgovg‘ ooV n:.lvme
= )
i
I g White
Fig.3-20 | Gray
i
AC110V AC115V

|

|

0 100VHOVI20V 0 100v 110v2OY
= S

|

N

\

|

PN

} — | ,
Y White 1 L, White
L Gray A Gray
AC200V AC220V

| |

; |
20100V QV ngv ‘i TIOﬁOV WJEV \20‘ [ \OL_OKV‘VJPXV I'Z_OVJEL V.O_O‘V \’EV ‘.'I.Q‘J
l ;J ‘ | i | !

% White i l White

i Gray é Gray
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ADJUSTMENT OF RESPONSE TIME/CORRECTION OF SPEED INDICATION

As the equipment is fully tested and adjusted at the factory, no
further adjustment is required in the field after installation. If
desired, however, the following items can be readjusted locally on

user's demand.

Open the inner panel cover and the
five preset potentiometers are
located at the top of the inner
panel as illustrated.
Potentiometer & is for adjusting
the response time and , for

correcting speed indication. Other L © O © CDAJ
potentiometers are for factory R3] 6-9]
adjustment only and thus should —= e

not be touched in the field. Fig.3-21
Response Time

The response time in the "SLOW" position can be (ZZ}
continuously changed with potentiometer @ ;

the response time is three times the speed of
"FAST" position at the counter-clockwise point 3 times Same as
(factory set) and is the same as the "FAST"
position at the fully clockwise point.

Correction of speed indication

[f dn erroneous speed is indicated during the
speed test (mile post test), it can be corrected <ZZ}
by +10 % of the present indication by adjusting

potentiometer (B .

3-19

® ®

|
“doddd

( +12V =12V +30V *]OVW

of FAST  FAST
Fig.3-22

0

-10% +iO%
Fig.3-23
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4, POST INSTALLATION TEST

4,1 Self-test of Main Display

To check the performance of the unit, a built-in test circuit is

available.
made.

Through the procedure below, the following checks can be

CHECK ITEM

TEST SWITCH

IlSIGIl

"0 KNOTS"

Ship's Speed Reading

The reading should
gradually reach 24 thru
30 knots if the equipment
is operating normally.

Ship's speed should
read 0.0 or + 0.1 knots.

Distance Run Reading

Use the following equation
to confirm the calculating
time required for the
increment of the distance
run reading by 0.3 n.m.

1080
ship's speed reading
taken from the above
check item

SeC.

ex. If the ship's speed
reading is 27.0 knots,
the time is;
1080

?776 = 40 sec.

Distance run cannot be
incremented.

Log Signal OQutput
Check using a
Multimeter

On the rear panel, connect
a multimeter to TB3 (1 and
2), and measure the pulse
count (*).

There should be no signal
output.

(*) This relay contact signal is equivalent to 200 pulses/n.m.

60 pulse are equal to 0.3 n.m.

NOTE

Therefore,

Just after changing the dummy signal switch
from either SIG to 0 or 0 to SIG (with test
switch in TEST position), it takes a while for
the ship's speed reading to reach the value of
the particular test setting.

4-1
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4.2 Self-test of Distance Indicator

Remove the top cover of the Distance Indicator and the TEST switch is
located on the DSP board (65P3010) as shown below.

NORMAL
ﬂ
TEST

Fig.4-1

Distance Indication check

When the TEST switch is set to "TEST" position, the distance run figure
increments by 5.0 miles every 10 seconds.

Figure check

After presetting the distance run figure to 99995.0 with the SELECT and
SET button, set the TEST switch to "TEST". If the indication changes to
0.0 in 5 seconds, the unit operates normally.

4-2
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4.3 Noise Test

After completing the installation, make sure the DS-70 is not picking up
noise by following in order the test procedure below.

1.

Stop the ship where the distance between the hull bottom and seabed is
greater than 3m. Turn off the powsr to radio equipment, fish finding
gear (such as echo sounder, sonar, etc.} and all other electronic equip-
ment.

. Apply the power to the DS-70, and perform the self-check with the test

switch and dummy signal switch inside the inner panel. Set the test
switch and dummy signal switch to "TEST" and "SIG" positions, respec-
tively. If the display shows 24 to 30 kts within 30 seconds, return the
test switch to the normal position. Approximately 0 kts will be displayed
within a few minutes if the unit is operating normally.

. Make sure the abnormal echo lamp is not blinking excessively. (If the

Tamp blinks within 1 and 2 times every five seconds, the equipment is
operating normally.) Also, confirm that no decimal point is blinking.

. Turn on ane by one the equipment turned off in step 1, and observe the

abnormal echo Tamp. If the lamp blinks excessively when the power is
applied to a piece of equipment, then noise is being picked up from that
equipment. Check the installation method of the offending equipment.
Likewise, check the ground of noise generating equipment.

. Run the ship at both cruising and maximum speeds and confirm that the

abnormal echo lamp does not blink excessively in either case.

NOTE

Propeller shaft noise may be picked up through the cables of the
DS-70. This type of noise (from the brushes, etc.) may be
reduced by grounding the shaft to the ship's body.

4-3
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4.4 Sea Test Procedure
1. Purpose

To ensure the accuracy of the DS-70, the following test should be carried
out at sea, during anchoring and cruising of the vessel.

2. Testing Method

Static Data

With the vessel stationary in the dock, read the speed indication of
the DS-70 every 10 seconds. The average value and the deviation of
indication should be examined.

Speed Test

While running on the mile post, or measuring the vessel's speed by a
radio log, record the indication of the DS-70 every 10 seconds. The
resultant average value should then be compared with the data obtained
by running on the mile posts or by the radio log. The accuracy of the
doppler speed log is found out by measuring the time elapsed over one
mile of the distance meter.

In practice, the vessel's speed is evaluated as follows.

The data taken by speed test should be recorded on page 4-7 of the TEST SHEET.

1. Measurement of vessel's speed by means of the mile post.

Run the vessel at a constant speed along the test course given by mile
posts (P1/P1' and P2/P2') and measure the time (T0G: unit in seconds)
elapsed between points and . The vessel's speed is obtained
from the following equation.

1
: _ 3600 _ d x cose
Vessel's speed (VMP) 706 X 1857 KTST **° 1

Where d is the distance between points @ and , and 6, drifting
angle.
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2. Measurement of vessel's speed by using the distance run indication of
the DS-70.

While performing the test in step 1, measure the exact time (T/mile)
elapsed over a one-mile counting of the distance run indication.

3600

DS = w7 Te

3. Obtain the average value of VMP and VDS in going and returning over
the test course.

UMP! = VMP(going) +2VMP(returning)

yps'= 22(g0ing) * VDS(returning) . ?

Therefore, the measurement error of the DS-70 is given as follows.

Ay - YDS' - wmp:

Tk x 100%

4. The error AV can be corrected with potentiometer F Adj., accessible
through the clearance above the top of the inner panel as illustrated.
In order to perform the correction pre- i AdjJ.

cisely, adjust the F Adj. potentiometer x

by using the built-in test signal as @@@@

follows. L <12V =2\ <30V <10V~ |

LA A A A
= N

| EsL zizi] =g

a. Set the TEST and DUMMY SIGNAL switches to TEST and SIG,
respectively.

b. Wait for a while until the speed indication becomes stable (27
+3 knots).

c. Adjust the potentiometer so that the ship's speed reading shows
the value given by the following equation.

Ship's speed reading = Tyglgv—

100 4V: percent

Where VSIG is the speed reading by the test signal before adjusting
the potentiometer.
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/‘EX.

.

Ref: The scale around the potentiometer is graduated in about 2%
increments and can be calibrated by +10% of the present
indication.

If the 4V and VSIG is 2% and 27.0 knots, respectively:

27.0
1+ 2

100

VADJ =

26.5 knots.

Therefore, adjust the potentiometer for a ship's speed reading of
26.5 knots.
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5.

OPERATING PRECAUTIONS AND REMARKS ON DOCKING THE SHIP

5.1 Abnormal Indication in a Specific Area

5.2

The DS-70 measures ship's speed by detecting the doppler shift frequency
of the return echo which is reflected by plankton or other micro orga-
nisms between 2 and 3m deep. There are rare occurrences, however, that
no signal 1is received due to a lack of the plankton. It was 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 sur-
face. Similar cases have also been seen in a fresh water lake. Under
such circumstances, the DS-70 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 location of the transducer. The plan should be kept onboard
ship.

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

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.

5-1
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6. SPECIFICATIONS

GENZRAL

1.

Speed Range:

. Tracking Mode:
. Depth Range:

. Accuracy:

. Transmission Frequency:

. Ambient Conditions:

. Power Supply/Consumption:

MAIN DISPLAY UNIT: DS-700

1.

2.

Indication

Output Signal

3. Others

-10.0 to 30.0 knots
Water tracking
Over 3 m

*1%orx 0.1 kt
(excluding effect of tide current)

2MHz (Pair-beam system)

Temperature: -15 to 55°C
Relative humidity: 80% (at 45°C)

100/110/115/200/220/230 VAC, 1 ¢ , 50/60 Hz
Max. 25VA (except optional units)

-Ship's speed-

Fore: DDD knot
Aft ¢ - ][ 1.[] knot

-Distance run-

011, O n.mile

1) Digital speed signal
(TTL level: one output)

2) Log signal of 200 pulses/n/m., forward data only
(Relay contact: one output, Contact
capacity: 30V max./0.5A max.)

3) Log signal of 400 pulses/n.m., forward data only
(TTL Level: one output)

1) I1lumination of green EL board and
dimmer

2) Manual set of each digit and reset of
all digits for distance run

3) Function checks by internal reference
signal
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DIGITAL DISPLAY: DS-720

1. Indication Fore: [] []. [j knot,
Aft : DDD knot

(LCD display with dimmer)

2. Power Consumption 2.5VA approx.

ANALOG DISPLAY: DS-761/762/763/771/772/773

-10 to 30 knot (for DS-761/762/763)
-10 to 20 knot (for DS-771/772/773)

ITlumination of orange EL board
(except DS-763/773)

1. Indication

2. Power Consumption 2.5VA approx.

3. Others External Dimmer Box (JIS F8852 or
equivallent) can be connected.

DISTANCE INDICATOR: DS-730

1. Indication O0O000d. U n. mite

LCD display with dimmer
. Manual set of each digit and reset of

all digits
2. Accuracy *1% or £ 0.1kt
3. Power Consumption 2.5VA approx.
4. Others 1)Function Checks

2)Keep — alive battery to preserve the
distance run figure

DISTRIBUTION BOX: DS-740

1. Qutput Signal 1) Ship's speed for Digital Display
(TTL level: two outputs)

2) Analog ship's speed signals

6-2
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output i

* for Analog Display
* anplog current signal

(-10 to 30 knots: 4 to 20mA)
* analog_current signal

(-10 to 30 knots: -3.3 to 10V)

output ii
* for Analog Display
* analog current signal
(-10 to 30 knots: -3.3 to 10V)

3) L_|c_>_‘g signal of 400 pufseln. miles, forward data only
(TTL level: 2 outputs)

4) Log signal of 200 pulse/n. miles, forward data only
(Relay contact: six output, Contact
capacity: 30V/0.5A)

- 2. Power Consumption Max. 50VA,

INTERFACE UNIT : DS-741

{1) Input Port 1 port
(2) Output Port 2 ports
(3) I/O Sentences _
Input . Serial digital data(current lqop)

Output (IEC61162-1)  VDVBW.-water speed

$VDVBW, x. x, x. X, A, X. X, X. X, ACCR><LF>
l—‘LL— Status: Ground speed, A= Data valid, V= Data invalid

Transverse ground speed, knots
Longitudinal ground speed, knots
Status: Water speed, A= Data valid, V= Data Invalid

— Transverse water speed, knots

— Longitudinal water speed, knots

Formatter

— Talker, “VYD” _

Note 1: Longitudinal speed: “-” = astern

Note 2: Transverse/longitudinal ground speed and transverse water speed signals are Null.

(4) Power Supply 8-18/18-42 VDC, unstabilized. 0.2 A max.
" Value is selected by changing receptacle on internal board.
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EQUIPMENT LIST (STANDARD)
No. Name Type | Wat.(kg)| Q'ty Remarks
. . 6 Flush mount
1 |Main Display DS-700 6.2 1 Table/Bulkhead mount
DS-785-10] 2.5 w/10m cable
2 |Transducer DS-785-20] 4.8 1 w/20m cable
DS-785-30} 7 w/30m cable
DS-781 ] 11 Projection
DS-782 75 Gate Valve type P
3 [Seachest DS-783 5.6 1 Flush type P
DS-784 9.5 Flush
DS-786 44 Gate valve type F
4 |Jdunction Box DS-750 2.6 1
5 |Installation Materials 1 set
6 |Accessories 1 set
7 |Spare Parts 1 set
8 | Interface Unit DS-741 0.8 1 for SOLAS type ship only
EQUIPMENT LIST (OPTION)
No. Name Type Wgt. (kg) Remarks
1 [Digital Display DS-720 1.6 Flush/Table mount
DS-761/771] 6 Flush mount
2 |Analog Display * DS-762/772] 6 Bulkhead mount
DS-763/773] 1.3 Flush(small) mount
3 |Distance Indicator DS-730 lod/ Flush/Table mount
. MF-22L-1 1.2 Flush mount
4 | Dimmer WF-22L-2 | 1.3 | Bulkhead mount
5 |Distribution Box DS-740
6 [Junction Box DS-750 1.3
7 |Accessories
8 [Installation Materials
9 |Spare Parts
* Meter scales are different between DS-76X series and DS-77X series as
follows.
DS-761/762/763 : -10 to 30 knot
DS-771/772/773 : -10 to 20 knot
ACCESSORIES
NO. Name Type Code No. [Q'ty ! Remarks
1 |Knob Bolt KG-B2 M8x20 000-861-934 | 2 For DS-700
2 |Rubber Washer 02-019-0003 201-900-031 | 2 (Table top/Wall
3 |Knob Washer 02-043-1112 204-311-120 2 t)
4 |Hanger 02-043-1501 204-315-011 | 1 moun
Cosmetic Cover
5 Fixing Plate 65-003-0141 100-022-940 | 2 For DS-700
6 |Hanger 65-003-0142 100-022-950 | 2 (Flush mount)
7 |Cosmetic Cover 65-003-0143 100-022-960 | 2



http://www.reelschematic.com

— FURUNO

8 | Hanger 65-003-0318-0 | 100-033-670| 2
Cosmetic Cover
9 ' Fixing Plate 65-003-0319-0 | 100-033-680 | 2| ¢, s 750,730
10 {Cosmetic Cover 65-003-0321-0 | 100-033-690| 2 (Flush mount)
11 [Slotted Hex. Bolt | M6 x 25 SUS304 | 000-862-133 4
12 ' Hex. Nut M6 SUS304 000-863-109| 4
13 [ Spring Washer M6 SUS304 000-864-260| 4
14 ‘Hanger 01-011-1015 006-261-890| 1 For DS-720/730
15 {Knob Bolt KG-B2 M8x15 000-861-937 2 (Table mount)
16 |Fiber Washer M8 FIBER 000-864-936 2
INSTALLATION MATERIALS
No. Name Type Code No. Q'ty | Remarks
1 | Copper Strap WEA-1004 500-310-040 1
2 |Crimp-on Lug FV1.25-3 Red | 000-538-113 5 | For DS-700
3 [Rubber Cushion 65-003-0211-0 | 100-044-380 2
4 | Copper Strap WEA-1004-0 500-310-040 1
5 |Crimp-on Lug FV2-53.3 000-538-117 6 | For DS-720/730
6 |Hook Spanner 236-332 000-104-345 1
7 [Crimp-on Lug FV2-53.3 000-538-117 5 | For DS-76X/77X *
8 | Copper Strap WEA-1004-0 500-310-040 1
9 [Crimp-on Lug FV1.25-3 Red | 000-538-113 3 | For DS-740
10 | Hook Spanner 236-332 000-104-345 1
11 | Crimp-on Lug FVD2-4 Blue 000-104-950 | 10
12 | Crimp-on Lug FVD2-MS3 Blue| 000-104-951 | 10 For DS-750
13 {Crimp-on Lug V1.25-4 Red 000-538-102 | 10
14 | Compound 4C Cable | 6551034 000-104-949 [m -
| [Kinoruster (Anti- For Transducer
15 |crevice corrosion | 855 HK0g 000-801-328 1 | seachest
sealant)
* DS-761/762/763 , DS-771/772/773
SPARE PARTS
No. Name Type Code No. Q'ty| Remarks
1 | Glass Tube Fuse | FGBO 1A AC250V 000-549-019 | 4 For DS-700
2 | Glass Tube Fuse | FGBO 2A AC125V 000-549-062 | 2
3 | Glass Tube Fuse | FGBO 0.5A AC125V | 000-549-060 | 3 For DS-720/730
FGBO 0.5A AC250V | 000-549-018 | 3 *1
4 | Glass Tube Fuse —rpa—n 1A AC125V | 000-549-061 ] 3 | *2 For DS-740
*1: For 200 to 220VAC, *2: For 100 to 115VAC
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, 3

24

\ _FORE-AFT MARK

Mounting Procedure

1 Loosen lock nut ® with a wrench (hex. size: 50mm) and take off cap nut @ from

hull flange @ together with gasket @ and flat washer®@. (It is not
necessary to draw the cap nut completely out from the cable.)

2 Unscrew hex. socket head bolts® (M12 x 32, 4 pcs.) by using a socket screv wrench 6
(size: 10mm). Separate flange @ and transducer (D from hull flange @. Handle 17
0-ring® carefully so as not to damage it.

.

A 3 Weld hull flange@® to the hull plate. Confirm that the "FORE" mark is orientated 8 Settle flange @ on the hull flange.
{ — to fore and alignment lines on the side of hull flange are in parallel with the 9 Tighten hex. socket holts @ with a socket screw wrench.
fore-aft line of the ship within tldegree. The hull flange@® should also be 10 Put gasket® and flat washer(® on the top of the flange and tighten cap nut @
horizontal within #1 degree at ship's normal trim. securely with a wrench (hex. size: 50mm}. Screw lock nut®.
1l When running the transducer cable inside the conduit pipe, screw the pipe end onto
129 : the cap nut (PS3/4) for watertightness.
i D! HULL PLATE
80
//-a——“"\\\ l‘{_{‘ /"\
/ 50 O\ ’ | N
B NE FOIRE
PS4 ; <
4 «-..a....:w-‘: /’
| AN sl
- 2
. i O W ; d N
é é ‘ / | | b k
8
FORE-AFT MARK 10 SOCKET-HEAD SCREW | SUS304 4 | M12 x 32
] 2 30 24 9 | SPRING WASHER SUS304 4 |12
/ 54 8 | 0-RING NBR 1 | JISB2401-1A-P75
7 FLAT WASHER SPC 1 9106
TA-‘ 6 GASKET CR 1 9105
5 NUT SS41 1 9104
D 4 CAP NUT SS41 1 9103
3 HULL FLANGE KAS/SS41 1 9502
2 FLANGE 5841 1 65-003-9501
1 TRANSDUCER ' DS-785
ITEM NAME MATERIAL | Q'TY REMARKS
& @ APR-26 9 = i+ £ W
APPROVED -/ 1A KA O THIRD ANGLE PROJECTION | TITLE :
- _
N, N e 1 R
CHECKED | 49 ' fhgpA| SCALE | / (FLUS ., PROJEC ;
w m |APR6'Y = = . _
ORAWN | ¢ Tapr9iy | WEIGHT | 5.6 |owano E7222-TO3-A

Finish the outside of hull flange with a grinder to ensure smooth water-flow.
5 Apply kinoruster (Anti-crevice corrosion sealant) to face A of hull flange(®,
0-ring groove on the hull flange, 0-ring® and face A of the flange.

Fit 0-ring® onto the O-ring groove.

Place transducerd into hull flange @ so that the alignment nipple on the
transducer face fits into the notch on the hull flange.

1 IDE IR/

| ooV onde pl =1 Vil ol N 1 rm
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L 3 4 : 5 , 6 6 - 25
NOTE/INSTALLATION PROCEDURE
676 (WHEN GATE VALVE IS CLOSED ) | SEPARATE (D HULL FLANGE AND @ FLANGE (RITH (D TRANSDUCER/G SRAFT) FROM @
GATE VALYE BY REMOVING @D HEX. NUT.
459 2 WELD @ HULL FLANGE TO RULL PLATE. CONFIRM "FURE" AND REFERENTIAL WARKS SO THAT
4200 FORE-AFT INSTALLATION ERROR IS WITHIN #1 DEGREE. ALSO THE FACE OF @ HULL FLANGE
L SHOULD BE ALIGNED IN PARALLEL WITH THE DRAFT LINE (WITHIN t1 DEGREE). USING A
] GRINDER OR SIMILAR TOOL, FINISH THE OUTSIDE HULL FLANGE SO THAT IT IS SHOOTH.
rE:I1 | = 3 APPLY KINORUSTER (ANTI-CREVICE CORROSIVE SEALANT) TO FACE A OF @ HULL FLANGE AND
Q ' & 0 BOTH FACES OF @ GASKET AND FLANGE OF @ GATE VALVE.
) C 4 PUT @ GASKET ONTO @ HULL FLANGE.
5 FASTEN @ GATE VALVE T0 ( HULL FLANGE. THE DIRECTION OF @ GATE VALVE CAN BE
SELECTED EVERY 45 DEGREES. (STANDARD DIRECTION OF HANDLE: AFT)
6 APPLY KINORUSTER TO FACE B OF @ FLANGE AND TO BOTH FACES OF (@ GASKET AND FLANGE
OF @ GATE VALVE.
7 PUT @ GASKET ONTO FLANGE OF @ GATE VALVE.
, 8 FASTEN @ FLANGE (VITH (D TRANSDUCER/® SHAFT) T0 @ GATE VALVE.
—t 7 9 FOR TESTING THE MOVE OF ® SHAFT, RAISE AND LOWER IT AFTER LOOSENING @ @& HEX.
r- | - BOLTS AND HEX. BOLT OF @ LOCK RING.
10 FASTEN THE @ HEX. BOLT OF @ LOCK RING.
11 LOWER THE TRANSDUCER BY TURNING THE HANDLE UNTIL THE © TRANSDUCER CASE TOUCH THE
@ HULL FLANGE .
; 12 CONFIRM THAT FACES OF TRANSDUCER IS PROJECTED BY 24mm.
;
Is / 'r \ 15 0 FOR FLUSH MOUNT OF TRANSDUCER
250 ' 24 1 FOR STEPS 1) TO 12), FOLLOW ABOVE PROCEDURE.
| S 2 RAISE THE SHAFT BY TURNING THE (@ RANDLE UNTIL THE @ SPACER (24ma) IS INSERTED
i ; 7 = BETWEEN TOP OF @ HANDLE AND ) LOCK RING.
, ; FACE @ Z 3 PUT THE @ SPACER BEIWEEN (@ HANDLE AND (D LOCK RING, AND LOWER THE SHAFT,
i : VEN.
; @) @ @ ©® FACE ® | Z 4 CONFIRM THAT FACES OF HULL PLATE AND TRANSDUCER ARE EVEN
‘ h Z
Z
i ! % 26 | HEX. BOLT SUS304 1 U8x30
~ i 25 | HEX. BOLT SUS304 2 W8x30
‘ _ N / 24 | HEX. BOLT SUS304 2 H8x30
\ 3 \4{ . 23 | HEX. BOLT SUS304 4 H8x20
l @ N A | | ] FTW\— L / 27 | SPRING WASHER SUS304 4 | us
I & SI=-=) ;: A 21 | FLAT WASHER SUS304 4 U8
by Tl i ; Iy ; 20 | HEX. BOLT SUS304 8 H16x60
4 e =T +
[ : - f g o / \ 19 | 0-RING NBR 2 JISB2401-14-P32
g ' ; ) 9 18 | GASKET T/#1000-8 | 2 JIS~-10K
Eiperl - __Ti I " - ‘ ! l b X\(Jy / 1004-1.5
| SEU_J*—-—-H P 17 | HEX. WUT SUS304 | 16 | MI6  CLASS 1
| — : . 16 | SPRING WASHER SUS304 16 Wis
i ‘ = 15 - | STUD BOLT SUS304 8 W16x40
i . . S N@ 14 | CABLE GLAND 3604 1 JISF8801 FOR 15
; | ) @/) S = \]L 13 | SECURE RING SPC 2
HGE éh HULL PLATE FORE 12 | GASKET CR 1
- - e, = - 11 | Lock RING 5541 1
474 (AT FLUSH MOUNT) | 10 | SPACER RESIN 2
i fl —— -
— 0O & I — 1 1 s | HANDLE FC20 1
_ -— 8 | LOCK RING €3604B 2
- ‘ / A—/@ 7 | TURNING STOPPER | S5US304 1
6 | TRANSDUCER CASE | SUS304 1
' @ 5 | RETRACTION SHAFT | SUS304 1
@/ @ { 4 | UPPER FLANGE $S41 1
6{ T | ‘ : 3| HULL FLANGE KAS 1
2 - d C]L—“ 2 | GATE VALVE 1
e = =g |1 | TRANSDUCER .
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BRtER L
1 GOLEDFy FEED (REHPLOTETES. BVRBEHD0aX/NFEEAOTE) . =X o~
@*vv Ty FEOEBRTISYINSAT(F—TLOSHERISBRBL), ®H ((:.;)) (‘g’)
2ry b OERB@Fpw T Fy FOBABLTBL T L. = — =
2 @M2 ABRHEANLFAEESNL (HDI0a<AEINFEER) . ORDHFIS VI / \
DENTEOBMETIS UINSHAET S, (@KL, @BERER, ®0Y VI RFRELT / N \
B<. ) , \ ", .
3 OBREISVIERECSET 3. COBUTOSCIEDOTL, Bgf;/‘élﬁ@
 BERKHENENTVS “FORE” OXTERE. BRO2FEDENEEHROBE - BREM NS = DIRECTION
CEUTBETS. (REEEE:1° DA) g Ps J/q S
CKEAEBEKBEFEFICRBELSCBETS. (AREEE1° LA) M
4 BERBEBRISA VY -BZTHE—IELFS. o 2
5 HEDE/S529 (SEAFVEEABHLA) ZOBRIS VYINTISVIB(AT). UV
SEARBRUENZIS v IYBE( AB) CEHTS, -
6§ ®OYVIEOBETI S VI ERT S, 0 >
7 OEBDIEORETIS UIICEDRAL., (BREV—ITHIORETISVIDYREDED
FORRESESCE. ) 5 3
8 OEMTITUIEOBET S YYCREE. (8)
9 @AAAHEIANFEEDHT 3. (ORBPISVIRBKEARACRELRSEBSBITE . L
W) % " : e FORE” v-7 IR
%18 (mEHf) (2) | "FORE” MARK
s>y bE s ALIGNMENT LINE @
0 @H2Ro v, OBREOERMHTIS Y ILCBLOFry TFy FEHEDS (V5002 N -
RFER). TNHBOLDF v FERHEDELTOF vy T F vy HEHT B, - \ ; ;F‘Pﬁ
H BHFY-TLCRETIHEK. OFpvT7Fy bEBOPS J/ANUERBI BT L. WAL : E .
-0
Y &>

P130%s

T jin %z
I 1
nL'é‘ - _ﬂé E ﬁ
(T'/Z[) /Fﬁ\?E A +2.0 \#I}*J':‘OTC?H7 HULL PLATE

Mounting of Flush Type Transducer 5 f {
1. Loosen tock nut @ with a wrench (hex. size: 50mm) and take off cap nut(4) from trans- AR B
ducer flange together with gasket and flat washer é (It is not necessary to 10 | SPRING WASHER SUsa04 4 Miz
draw the cap nut completely out from the cable.) RBIT2 LK~
2. Unscrew hex. socket head bolts (9) (M12 x 25, 4 pcs.) by using a socket screw wrench 7 ”5"-)305’(5:7 HEAD BOLT | SUS304 ¢ MIZ x &5
(size: 10mm). Separate hull flange and transducer from transducer flange Rl N o1 P75
Handle O-ring carefully so as not to damage it. 8 ;_Rém;: BR ! JI5 82401
3. Weld hull flange (2) to the hull plate. Confirm that the "FORE* mark alignment line on 7 | FLAT WASHER sPC ! 5/8
the side of the hull flange faces the fore-aft line of the ship within +1 degree. The R LY Xy
hull flange ®<shou1d also be horizontal within +1 degree at ship's normal trim. 6 (%:?so%lzﬁ:r ATy CR !
4. Finish the outside hull plate with a grinder to ensure smooth water-flow. & (%\Z%’_Rﬁ;ﬁ%ﬁ)th"vh SSd1
5. Apply kinoruster (Anti-Crevice corrosion sealant) to face A of hull flange (2 , 0O-ring (TR BB DR ) Fr7 b T
groove on the hull flange, O-ring and face A of the transducer flange. 4 |cap NUT ,
6. Fit O-ring onto the O-ring groove. J ﬁA%Sg-UZZR/:LANGE §S41 !
7. Place transducer @ into hull flange @ so that the alignment nipple on the transducer 2 R77Y KA /
face fits into the notch on the hull flange. ;%Ag;;
8. Settle transducer flange @ on the hull flange. I | TRANSDUCER DS-785-16/20/30
9. Tighten hex. socket bolts (9) with a socket screw wrench. B % name © MKTER&L ;iQ‘TYi WGNG REMARKS
10. Put gasket () and flat washer (7) on top of the transducer flange and tighten cap nut IR . E TYPE
securely with a wrench (hex. size: 50 mm). Screw lock nut %&ﬁfﬂﬁ/’gf’k‘ SIS ITITTIITNPIRPS SRSHTIINTEE P DS-784
11. When running the transducer cable inside the confuit pipe, screw the pipe end onto the _m,.:zf’?%j‘;@moaé‘ R O WS 7 (BAR)
cap nut (PS3/4) for watertightness. ﬁiﬂj}-%/(//kmﬁpf? ! B
SCALE [ HASS APPLICABLE 105 " BLOCK N_ NAME

TRANSDUCER SEACHEST(FLUSH TYPE
TRANSDUCER INSTALLATION ]

21 925k {MODEL)

DWG NO.
C7222-TQ6- C

FIIRLINO FI ECTRIC CO.. LTD.
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F-4 45
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R EXE H
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KA AR
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R&s.7
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PROTECTION

VeSS W k=g
FERIMEXIERPF B oL IEATIZL,
R ZE LTI RBIUUTEMRRRT
%’éﬂiw .

ﬁgﬁi\szmm/ AFE LI TSR IRT
?&ﬁ&l\é’;b’f Fyy 7 TN N BB ITEEATIT
pmsmﬁnﬁuﬂﬁ_ Y.
RSB B X I ERIRIFC (910~ 02032K )%
FRITTF X0,
BETFT-R & FE I BAETIMX "FORE"T- 71 FE R
LT ol —RT G o IATERE T t1" MM T3y,
BRI eXTE@Lro PTRATZRE 1T £ 1°RFITTILS
BT -2 BT T3,
8: RISING ANGLE OF SHIP'S HULL.
DECIDE PRINCIPAL ITEMS UPON DISCUSSING
WITH SHIP'S OWNER OR SHIPYARD.
IF NECESSARY, NET PROTECTOR AND PROTECTION
TANK TO BE MADE BY SHIPYARD.
ALLOW ENOUGH CLEARANCE AROUND
THRU - HULL PIPE FOR EASY T/GHTENING AND
SERVICING.
MAKE A HOLE OF 10 T0 20 MM IN DIA.
ON STERN SIDE TO ALLOW AIR TO ESCAPE
FROM TANK.
WHEN WELDING THE TRANSDUCER HOUSING T0 HULL,
CONFIRM "FORE ™ MARK.
FORE - AFT INSTALLATION ERROR SHOULD BE WITHIN
t /! DEGREE.
CUT THE TRANSDUCER HOUSING SO THAT THE FACE

OF TRANSDUCER 1S ALIGNED IN PARALLEL WITH
THE DRAFT LINE. (WITH IN T1 DEGREE)

I

~
~N

58 K
DOUBLING PLATE

SM4a ]

~

EHSPT S BT
DOCKYARD SUPPLY

-
.

il - i AR N
HEX. NUT (MB)

SUS304

S

IR A
SPRING wASHER(M8)

SuUs304

F%.Af&w%\SHER (M8)

sSUs 304

F 7wy (mﬁu“ 8
FLAT WASHER \NOM!. 8

P.C.

N RS
SPRING WASHER (M10)

SUSa304

AL Nuroxso)

SusSzoq

(AVIR I AV I N I SN OV AN

SETRREES T
THRU HULL PIPE NO.S

~4

TFB-5000

R £ I
TRANSOUCER
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A A= o
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SGPROA

T-606-03

v |olalawlnlgliwl~o

WFFRIT7S Y
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/

65-003-9201
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B 37 - X
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$S41

/

T-604-01

& &
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o R’
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NOTE/INSTALLATION PROCEDURE

BOW DIRECTION
IIlII-IIIIIIIIIIIIIIIIIIIII..~

1. SEPARATE (2)HULL FLANGE AND (D)FLANGE (WITH () TRANSDUCER/ (S)SHAFT) FROM
@0 GATE VALVE BY REMOVING ({Q) HEX. NUT.

2. WELD @HULL FLANGE TO HULL PLATE. CONFIRM "FORE"™ AND REFERENTIAL MARKS 50
THAT FORE-AFT INSTALLATION ERRQOR IS WITHIN +1 DEGREE. ALSO THE FACE OF
HULL FLANGE SHOULD BE ALIGNED [N PARALLEL WITH THE DRAFT LINE (WITHIN +1
DEGREE). -USING A GRINDER OR SIMILAR TOOL, FINISH THE QUTSIDE HULL PLATE SO
THAT IT [S SMOOTH AND FLAT.

3. APPLY KINORUSTER (ANTI-CREVICE_CORROSIVE SEALANT) TO FACE A OF @HULL
FLANGE AND TO BOTH FACES OF @ GASKET AND FLANGE OF @ GATE VALVE.

o ';@H*: ;_

4. PUT (B GASKET ONTO (2)HULL FLANGE.

5. FASTEN () GATE VALVE TO (2)HULL FLANGE. THE OIRECTION OF (@0 GATE VALVE
CAN BE SELECTED EVERY 90 DEGREES. (STANDARD DIRECTION OF HANDLE: AFT)

6. APPLY KINORUSTER TO FACE B OF @FLANGE AND TQ BOTH FACES OF @ GASKET AND

O

FLANGE OF @0 GATE VALVE.
: 7. PUT (B GASKET ONTO FLANGE OF @0 GATE VALVE.
l; | 8. FASTEN (DFLANGE (WITH (D) TRANSDUCER/ (5)SHAFT) TO %}GATE VALVE. ALIGN
[ ’;I;PEE“FORE" MARK OF (8)FLANGE WITH THE "FORE™ MARK OF (2)HULL FLANGE AT THIS
#221 9. FOR TESTING THE MOVE OF HAFT, RAISE AND LOWER IT AFTER LOOSENING @
: : HEX. SOCKET HEAD BOLT OF (6)LOCK RING.
10. FASTEN THE (D HEX. SOCKET HEAD BOLT OF (G)LOCK RING AT THE LOWEST POSITION
O & et ON THE (S)SHAFT. ALIGN THE 8OW DIRECTION MARK AT THE UPPER SIDE OF (5)SHAFT
| ot WITH "FORE" MARK OF (3)FLANGE.
! 11. CONFIRM THAT FACES OF HULL PLATE AND TRANSDUCER ARE EVEN.
21 CONNECTION CABLE 211.8
20 GATE VALVE SC 1 10kg/cmx65
19 FIXING GLAND BRASS 1
~ 18 | GASKET 2 10kg/cmx 65
7 17 0 RING NBR 2 JIS B2401 P30
i6 SEAL WASHER SUS NBR 4 M4
15 HEX. SOCKET HEAD BOLT SUs304 4 Maxl6
B 14 SPRING WASHER SUS304 3 M8
) 13 HEX. SOCKET HEAD BOLT SUS304 3 M8x30
o o 12 HEX. BOLT SUS304 4 M16x60
2 B N 11 SPRING WASHER SUS304 8 M16
10 HEX. NUT SUS304 8 M16
{ 9 TAP-END STUD BOLT Sus304 4 M16x40
8 | WASHER SPC 2
7 GASKET CR 1
b 6 LOCK RING SS41 1
5 SHAFT SUS304 1
4 FLANGE SUS304 1
< J 3 BUSHING SUS304 1
_@§_ T EEE 2 | HULL FLANGE KA 1
1 | TRANSDUCER DS-785 ~/0/z0 /30
HULL PLATE ITEM NAME MATERIAL Q'TY REMARKS
; &1 |Aue 2o gt = @ it % I
(20) 150 b }:D APPROVED m THIRD ANGLE PROJECTION | TITLE DS — 786
B @ |Awg-2 L I B ( TRANSDUCER/SEACHEST (GATE VALVE TYPE)
CHECKED . SCALE /3
y = VG- 20.77E
N & i = & &
Shawn | 9 7 | weenr | 44 “|oweno. E7222-T04-B

FURUNO ELECTRIC CO. LTD.
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Principle of Doppler Effect
Operation of the Doppler Speed Log is based on the Doppler Effect principle. The
Doppler Effect is a phenomenon in which ultrasonic sound emitted from an object in
motion is received with slight frequency shifts by an observer at a stationary place.
In the figure at right, ultrasonic sound is emitted below the horizontal plane with an
‘inclination of # degrees. Assume that the ship's speed is V, the emitting source is

approaching the seabed at a speed of Vcos 6.

The frequency of the return signal from the

water mass becomes higher in proportion to the [5‘-—\

ship's speed; the amount of shifting (fd) '

caused by the Doppler Effect is given in the é]ﬂ S g

following equation. 9 ﬁl/
veoss

fd =fo 2Vcos § /C

fo: Transmission frequency

C : Propagation speed of ultrasonic

wave under the water

Since the transmission frequency fo , and propagation speed C and inclination # are
known parameters, the ship's speed can be obtained by measuring the doppler shift
frequency fd.

Note : Although the propagation speed C changes slightly, largely depending on water
temperature, a temperature sensor in the transducer automatically cancels the

measuring error caused by this factor.

In practice, the erroneous frequency shift Af, caused by rolling and pitching, is involved
in the fd. The advanced pair-beam system provides features to cancel this Af by
subtracting the frequency obtained by the beam in the aft direction from the one in the

fore direction.

(fo + fd +AD (fo - fd +AD = 2fd

-~
TR, O

)

fo- fd +Af/ wﬂ» fd +4f

P-1
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FURUNO ELECTRIC CO., LTD.

E QD @ @ l:,\\‘:l @ 9-52 Ashihara-Cho, Nishinomiya City, 662-8580, Hyogo, Japan

Tel: +81 798-65-2111 Fax: +81 798-65-4200

Pub NO. DOC-272

Declaration of conformity to type

We FURUNO ELECTRIC CO., LTD.

(Manufacturer)

9-52 Ashihara-Cho, Nishinomiya City, 662-8580, Hyogo, Japan

(Address)

hereby declare under our sole responsibility that the product

Doppler speed log model DS-70 consisting of Main display unit DS-700, Transducer assembly
- DS-785*, Junction box DS-750 and Interface unit DS-741, and optional Distribution box DS-740,
Digital display unit DS-720, Distance indicator DS-730 and Analog display unit DS-762

(Model names, type numbers)

to which this declaration relates conforms to the following standard(s) or normative document(s)

IMO Resolution A.824 (19): 1995, EN 61023, EN-61162-1, EN 60945: 1997 (IEC 60945 Third
edition: 1996-11)

(title and/or number and date of issue of the standard(s) or other normative document(s))

For assessment, see EC — type approval certificate Nr. 6299/059/00 of 17 February 2000 issued
by Federal Maritime and Hydrographic Agency, the Federal Republic of Germany

(Item marked with asterisk is designated as DS-710 in the certificate, but it has been renamed as DS-785.)

This declaration is issued according to the provisions of European Council Directive 96/98/EC on
marine equipment modified by Commission Directive 98/85/EC.

On behalf of Furuno Electric Co., Ltd.

-~

2 e NP >
)

Hiroaki Komatsu
Nishinomiya City, Japan Manager, -
April 14, 2000 International Rules and Regulations

(Place and date of issue) ’ (name and signature or equivalent marking of authorized person)
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