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DOPPLER LOG MODEL JLN-202

GENERAL

The JRC Model JLN-202 Doppler Log is a unit for measuring and display-
ing the speed and distance of associated ship and providing an output
to be applied to utilizations. It is provided with a transducer
assembly mounted on the hull bottom to emit an ultrasomnic signal in two
downward directions simultaneously and measure resultant Doppler shifts

of return echoes in the sea.

For accurate measurement, one beam of the signal is directed obliquely
forward with respect to the ship and the other directed also obliquely

backward.

FEATURES
1) High accuracy

A high accuracy pulse Doppler system is employed and a high-
frequency ultrasonic signal is used to ensurely track echo 'signals

reflected from approximately 1.8 to 3 m underwater below the hull

lottom.

The system detects a Doppler shift from each echo signal.

This assures a high accuracy of the speed relative to the water,

indifferent to some disturbance such as wake flow, etc.

2) Llittle error against ship's motions

A pair-beam system is employed, which emits a pair of beams of
ultrasonic signal in respective obliquely downward directions: one
to fore side and the other to aft side. In this system, the ship's
speed relative to the water is calculated from the difference

between Doppler shifts of both echo signals from the fore and aft



3)

4)

sides. As a result, errors due to some motion of the ship will be

cancelled to result in no influence upon the measurement.

Flat type transducer

A small sized transducer unit is employed, which can be installed
so that its radiation face is flat with the hull-bottom board to
result in no projection from the board. This flat shape of the
transducer unit will little cause the bubble trouble and eliminates
the possibility that driftwood or other matter floating in the sea

causes the unit to be damaged.

In addition, there is no need to fall down and shed up the trans-
ducer head every when the ship is incoming into and outgoing from

a port, unlike other types.

Project types are also provided in addition to the flat type. Each

of the project types can be easily installed.

Easy operation

Once power~on, the unit provides a stable digital display of a mea-

sured speed in a wide range from very low speed to high speed.

The digital display is a three-digit type providing a clear

indication.



3. SPECIFICATIONS

3-1 Performance

Operation type

Dual-beam pulse Doppler type

Speed range

0 to +#30 knots

Operation depth range

More than 3 m underwater below the hull bottom

Accuracy

0.1 knots or #1.0%Z R.M.S whichever larger

Sound speed
calibration

Automatic calibration with thermistor in
transducer

Distance counter
signal

200 pulses/NM from contacts outputs; four circuits
contained

Ultrasonic frequency

2 MHz

Tracking speed

40 seconds

Magnetic compass safe
‘distance

1.0 m for main electronics
0.4 m for remote display
0.4 m for distance counter

Operating temperature
range

Main electronics: -15 to +55°C
Remote display : =15 to +55°C
Transducer : =10 to +70°C
-Junction box : -=15 to +70°C

Power source

100/110/115/220 Vv AC * 10%, with selectable tap;
50/60 Hz, single phase, 100 VA




NWW-5 REMOTE DISPLAY (Digital)

Speed presentation

3~digit numerical display on highbrightness
numerical indicator
Minimum division of display
......... 0.1 knot
Indicating of headway and sternway travels

......... Arrow-marks lamps

WITH EXTERNAL DIMMER

NWW-16A/16B REMOTE DISPLAY (Digital)

Speed presentation

3~digit numerical display'on high-brightness
numerical indicator

Minimum division of display

Indicating of headway and sternway travels.

......... Arrow-marks lamps

Digital display on 6-digit electromagnetic counter.

Distance Minimum division of display
presentation
........ 0.0lnm
Provide a manual reset
NWW-16A ..... Flush mount type
Type
NWW-16B ..... Wall mount type

NWW-7 DISTANCE COUNTER

Distance
presentation

Digital display on 6-digit electromagnetic
counter

Minimum division of display

Provide a manual reset




NWW-24/25/26 REMOTE DISPLAY (Analog)

Speed presentation

Display area

Wide-angl analog display

Green or Orange

Minimum division of display

............ 0.5 knots
Flush Mount Type
........... NWW ~24
Type Wall Mount Type (with Dimmer)
........... NWW -25
Panel Mount Type
........... NWW —26
MODEL
Flush Wall Panel
' Nwwhza(Mount) Nww_zS(Mount) Nww—26(Mount)
Area | Size | Green Orange Green Orange Green Orange
L NWW- NWW- NWW- NWW- NWW- - NWW-
1 24L20G | 241200 | 25L20G | 25L200 | 26L20G | 26L200
=
= M NWW- NWW-
? 26M20G | 26M200
3 S NWW- NWW- NWW- NWW- NWW- NWW-
.| 24520G | 245200 | 25520G | 25S200 | 26S20G | 265200
L NWW- NWW-— NWW- NWW- NWW- NWW—
24L25G | 24L250 | 25125G | 25L250 | 26L25G | 26L250
>
2 - —
= M NWW NWW
? 26M25G | 26M250
< 5 NWW- NWW- NWW- NWW-~ NWW-~ NWW-
24825G | 248250 | 25S25G | 258250 26S25G | 268250
L NWW- NWW- NWW- NWW- NWW-— NWW—
e » 24130G | 24L300 | 25L30G | 25L300 | 26L30G | 26L300
5
2 M NWwW- NWW—
e , 26M30G | 26M300
O
! S NWW- NWW- NWW- NWW- NWW- NWW-—
24830G | 245300 | 25S30G | 255300 26S30G | 265300




3-2 COMPOSITION
No. COMPONENT TYPE WEIGHT | Q'ty REMARKS
1 | Main electronics NJC-202 12.5Kg
2 NWW-5 1.5Kg Max. 4 units
3 NWW-16A 2.5Kg Flush mount type
Remote (Digital)
4 | display NWW-16B 2.0Kg Wall mount type
5 NWW-24 0030 6.5Kg Flush mount type
Standard :NWW-24L30G
6 | Remote dispplay NWW-250030 7Kg Wall mount type
(Analog) Standard :NWW-26130G
7 NWw-260010 1.5Kg Panel mount type
Standard :NWW-26130G
8 | Distance counter NWW-7 0.8Kg Max. 2 units
9 NKF-530E 13.0Kg Flush type
10 | Transducer NKF-531E 48, 0Kg Gatevalve type
11 NKF-585E 18.0Kg Protrusive type
12 | Junction box NQD-382B 1.0Kg
13 Junction box. NQD-559 2.5Kg
14 | Analog board CHD-42 0.5Kg Include in NJC-202
15 | Transducer cable M-933 960g/m
16 Spare parts 6ZXBS00122 0.5Kg
17 Instruction manual




4. OPERATING PROCEDURE

4-1 Starting
1) Turn on the power switch at the power distribution board.
2) Place the power switch of this equipment in the ON position.
3) Set the Dimmer for desired brightness of display.

4) Allow about 5 minutes for stabilization of display.
When turning on the power, an indication of 0.0 knot appears

about 1 minute and then gradually will follow up the speed.

5) Depress the reset button at the distance counter for zero-

reading thereon.

4-2 Calibration Signal

A calibration signal generator circuit is contained to calibrate the

measured speed and check the operating conditions.

The calibration signal is available, as described below, while refer-

ring to Section 6, Speed Test, for speed calibration.

1) Set to the main electronics switch to TEST.

2) Allow for stable reading on the display. In this time, a refer-
ence speed of 13.5 knots will be displayed.
(After calibration of the speed, another reference speed will be

displayed, as described in Paragraph 6-2.)

3) Distance counter check

Be sure a reading of 0.23 NM per minute is obtained for the

reference speed of 13.5 knots.
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Distance output signal check

Be sure a run output signal of 45 pulses per minute for the same

reference speed of 13.5 knots.

5) After checking the operation, return the switch to the ON

position.

Receiver Monitor

The receiver monitor feature always monitors the received signal
condition and informs the user of an abnormal state with blinking
the digital speed display, in the event that the signal level under

monitor goes down below predetermined threshold level.

During blinking, the reading on the speed display remains not updated
but represents previous speed. However, only a short-time blinking
may result from bubble disturbance, which can cause a temporary

lowering of the received signal level.

In this case, the user may use regardlessly, since little error

arises.

Maintenance and Check

1) Both the main unit and display unit have no mechanical parts and
therefore does not require any periodic maintenance. However,

the user should always try to keep each unit clean.

2) Periodically check the transducer for sea water leakage through

the gland clamps and gaskets.
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When entering a dockyard, take care of the transducer's radi-
ation surface condition for adhesion of seaweeds, algae, oysters,
and similar foreign matter. If necessary, carefully remove them,

without applying a strong shock to the radiation surface.

4-5 Display Lamps Replacement

L

2)

Numerical indicators replacement (NWW-5 and NWW-16/16B)

Open the upper cover of the Display unit. Draw out the indica-
tor unit (CDE-133B/CDJ-90A). The numerical indicator has a socket.
Remove defective parts and insert spare numerical indicators,

with taking care of their vertical orientation.

Headway and sternway indicator lamps replacement

The headway/sternway indicator lamp has been soldered to associ-
ated printed circuit board. When replacing, take care of the
circuit pattern on the board, which is liable to be damaged due

to replacement.



5.

FUNCTIONAL DESCRIPTION

5-1 Theory of Operaticn of Doppler Log

In general, there appears a difference between the frequency of a
sonic wave or radio wave radiated from a source and that returned
from an object, while both the source and object are relatively
moving.

When both are moving away from each other, the return frequency is
lower than the radiation frequency. When both are approaching to

each other, the situation is reverse.
This phenomenon is widely known as the Doppler effect.

The Doppler log is one of the applications of this effect and avail-
able for measurement of the ship's speed relative to the water.

It is provided with a transducer assembly, which is usually mounted
on the hull bottom to radiate an ultrasonic signal in obliquely dowm-
ward directions.

Thus radiated ultrasonic signal into the sea is scattered and
reflected therein and again received through the transducer. The
received signal has been subjected to the Doppler effect to result

in a frequency change proportional to the difference between the
speeds of both the source and object, i.e., the ship's speed relative

to the water.
As illustrated in Figure 2, resulting Doppler frequency shift f4 is
given by

fq = 2V f4 cos 6/C,



where, 8 : Radiation angle of ultrasonic wave
fo: Radiation frequency
V : Ship's speed

C : Sound velocity in sea water

According to above Doppler shift equation, the ship's speed is pro-
portional to the Doppler frequency shift. This fact can be utilized
to calculate the ship's speed from the Doppler frequency shift after

its measurement.

£4=2V fo cos 8/C

‘Fig. 2 Doppler Effect



@\ l = — : - — — /r@i/\/
/«v)Eiﬁff\/ﬁ“ ' Transducer
A ,/

7

\/
&
Received signal Transmitted signal <:j
from stern side to the both direc- Received signal
tion, stem and stern from bow side
Frequency becomes Frequency is Frequency becomes
lower in proportion constant. higher in propor-
to vessel speed. tion to vessel speed.

Fig. 3 Pair Beam System

5-2 Main Electronics, NJC-202

The main electronics is composed of eight (8) printed circuit boards

for processing all the signals and hence a heart of this equipment.

The block diagram is shown below. Individual blocks' operation is

described in this paragraph.



CMH-149 Back board

Trans- CMB-~33B CBD-301
ducer | ———™1 Transmitter Power supply Power supply
unit unit
MA —
CMa-72C CDJ-42B
Receiver X
. Clock unit
unit
MA—T 2
CMA-72C CDB-132B
Receiver .
. Counter unit
unit
|
[
CHD-42 Relay
Analog output NWW—S/NWW—16A/16B
unit (optional) Remote display
output (Digital)
(max. 4 cct.)

Qutput signal
NWW-24/NWW-25 /NWW-26 of navigation
Remote display output  distance NWW—7
(max. 4 cct.) (Analog) (max. 4 cct.) ———— ’

. avigation dis-
(optional) Relay contact N g dis
tance counter

(max. 2 cct.)

Fig. 4 Block Diagram of Main Electronics
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2)

3)

4)

5)

Transmitter, CMB-33B

Consisting of two pairs of power amplifiers and duplexer circuit

for the forward and backward transmission.

The transmitter amplifies a reference signal fed from the clock
generator up to a sufficient power level and sends it to the

transducer.

Receiver, CMA-72C

Amplifies return signals received at the transducer and selects
an effective Doppler signal from the return signals in a fre-

quency tracking circuit.

The receiver uses identical circuits for receiving the return

signals in both the forward and backward directions.

Clock generator, CDJ-42B

Consisting of a timing clock generator circuit, in-sea water
sound velocity corrector circuit and test signal generator

circuit.

The clock generator controls the timing operation of the entire

equipment.

Counter, CDB-132B

Counts the Doppler signals fed from the receiver and converts

them into a speed signal.

Analog unit, CHD-42 (Option)

Converts a signal into an analog signal.



5-5

6) Power supply unit, CBD-301

Regulates power voltages to provide stable supply voltages used

in the entire equipment.

7) Back board, CMH-149

Interconnects the units and connect with external equipment.

Remote Display (Digital), NWW-5/NWW-16A/16B

Provided with a high-brightness numerical indicator for displaying a

digital value of the speed signal fed from the main electronics.

It provide a 3-digit display area and is capable of indicating the

value from 0.1 to 30.0 knots.

Two arrow-mark lamps are provided for indicating the headway and
sternway travels of the ship. In addition to the speed display means,

type Type NWW-16 incorporates a distance counter.

Remote Display (Analog), NWW-24/NWW-25/NWW-26

Provided with a wide-angle analog meter for displaying the speed sig-
nal fed from the main electronics in a range of -6 knots to 30 knots,

-5 knots to 25 knots or -4 knots to 20 knots.
The minimum division of scale is 0.5 knots.

An electroluminescence display board is employed to provide a uniform

brightness over the scale board.

Distance Counter, NWW-7

Provided with a 6-digit counter for displaying the distance signal

fed from the main electronics in a range of 0.00 to 9999.99 NM.



5-6

This meter is an electromagnetic type, which holds the display of

distance even with power-off.

Transducer, NKF-530E/NKF-531E/NKF-585E

Composed of ceramic transducer elements and thermistors for detecting
the water temperature. Each transducer element is used for transmit-
ting and receiving an ultrasonic wave signal in the forward and

backward directions.

In addition, the Type NKF-531E is furnished with a 2.5-inch gate
valve for replacing the transducer element. This allows for replace-

ment of the element without laying the hull on a dry dockyard.

Junction Box, NQD-382B/NQD-559

Instzalled between the transducer and main electronics to connect them

with cables.

The Type NQD-382B is used for connection of the cable furnished with

the transducer assembly and the transducer cable.

The Type NQD-559 is used for extension of the transducer cable.



SPEED TEST

To make the most of the excellent features of this Doppler log, the
value of speed displayed on the log must be compared with an actually
measured ship's speed, after installation, and if necessary, must be

calibrated for correction.

For speed calibration, the ship usually goes and comes back between two
marking posts to obtain a calibrated value. The measured values at
this time must be accurately recorded on a Doppler log speed test paper

and stored.

The record will serve for accurate adjustment when some circuit boards

or the like will be replaced because of failure in this equipment.

6-1 Mile Post Running Test

Prior to the Mile Post running test, a pre-run should be performed
to reduce the speed change during running between the Mile Post,

possibly as practicable.

In addition, the ship must run correctly in specified direction rela-

tive to the Mile Post.

Measurement may be made during one round trip between the posts, if

the influences of the tidal current and wind are regarded comstant in

time.

When these influences are seen varying in time, it is desirable to

repeat the round trip twice or more for accurate measurement.

In addition, if the measured value in the same direction still devi-

ates in excess of 0.5 knots, the measurement must be further repeated.



The procedure is as follows:

1) The Mile Post running test is usually conducted during four round
trips with four different powers of the main engine: 1/4, 2/4, 3/4

and 4/4 of its rated power.

2) Set the propeller rotation speed and course of the ship to speci-
fied values, at least, one nautical mile before entering the

entrance Mile Post.

3) The instant the ship passes over Point A, depress both a stop-
watch 1 and the reset button of the distance counter in this

equipment, as shown in Figure 6.

4) The instant the distance counter indicates a value of 0.01 NM,

depress another stopwatch 2.

5) The instant the ship passes Point B, depress the stopwatch 1
again to obtain the time tl required for running between the
Mile Post. In addition, record the reading of distance on the

distance counter.

6) The instant the distance counter indicates a value of 0.01 NM,
depress the stopwatch 2 to obtain the other time t2 required for
running a distance of 1.00 NM, from the Doppler log.

NOTE: Steps 5) and 6) may be reversed in time.

7) From the foregoing measured values, the ship's speeds are calcu-

lated, as follows:

True speed = a x 3600/tl (kt),



8)

where a is distance between the Mile Post (nautical mile) and

t is required time (second).

Log speed = 1 x 3600/t2 (kt)

The ship praferably takes one route for going and another for
return back during measurement in such a manner as the turns
largely round when entering the return route from the going and
should run with holding both the speed and course constant from
post to post.
The same measurement is performed in the return trip.

D O

Posts Posts
Q / / O

6-2

a

E> A point B p017;>
B point A point

<1

~N

Fig. 6 Mile Post Running Test

Speed Calibration Procedure

Before executing the Mile Post running test, place the switch of

the main electronics in the test position and be sure the reference

speed of 13.5 knots is displayed.



Then, calculate the mean true speed and mean log speed from the

Mile Post running test, and calculate the reference speed after

calibration, according to Equation (6-1).

For the speed calibration, set the switch to the test position to

display the reference speed value.

Adjust a variable resistor RV401 located on the CDJ-42B clock genera-
tor circuit board so that the reading on the display agrees with the

value of reference speed calibrated according to Equation (6-1).

This value is the reference speed proper to this ship, after comple-

tion of the speed calibration, as follows:

Reference speed after calibration

Mean true speed - Means log speed 1) e (6-1)
Mean true speed

= 13.5 x (



TROUBLESHOOT ING

Possible causes of various troubles are listed below.

For troubleshooting of this equipment, required a sufficient knowledge

and training.

Do not replace parts on the printed circuit boards or do not perform

the similar works.

This section describes the procedure for determining the condition of

a trouble and locating a defective.

SYMPTOM

CHECK POINT

No display with
power switch on

Adjust dimmer.

Check AC power voltage from ship's power line.
Check the fuse at front panel of main electron-
ics, for blow-out. ‘

. A part of numeric

display incorrect

Locate defective numerical indicator and
replace it according the procedure described in
Paragraph 4-5.

. Erratic display of

speed

Set switch to TEST and verify correct reference
speed is displayed.

Be sure monitor lamp at CMB-33B transmitter
illuminates. If not illuminating, take out the
transmitter unit and replace fuse F201.

Refer to Sections 6 and 7.

No distance counter
operating

Check connection at terminal board TB103 or 104
in CMH-149 back board.

Measure voltage at Pin #3 of terminal board of
distance counter to check if 24V DC on-off sig-
nal is provided thereat.

No Log signal
provided

Refer to Paragraph 4-3.
Replace relay K101 for run Log signal.




6.

Speed indication
blinking some times

a. Check connections of transducer cable.

b. Make sure the monitor lamp illuminates on CMB-
33B transmitter block.

If not illuminating, take out the transmitter
block to check the condition of fuse F201.
If blown, replace.

c. Check if foreign matter such as oyster and
barnacle deposits on the radiating face of
transducer.

d. In case the monitor lamps illuminate on
CMB-33B transmitter block and CMA-72C receiver
block, the receiver block will be abnormally
received. - '

Thus, calibrate the receiver block following
below. :

In the first place, take out the fuse F201
from the CMB-33B transmitter block. Then,
measure the noise level in the receiver
block. Connect an oscilloscope to the

test terminal TPO2 of the CMA-72C receiver
block to check the waveform.
- If has, in usual, a white noise of 1.0 Vp-p.
If this waveform is pulsive, it may involve
much external noise.

Recheck all
the cables;
connected.

lamp on the
illuminates
Measurement
astern side

the connections and shields of
they must have been correctly
In addition, make sure the hold
CMA-72C receiver circuit board
in this time.

is made for both the ahead and
receivers, separately.

NOTE: The hold lamp illuminates only when
the received signal level goes down
below a threshold level.

If the noise level is correct level and the

hold lamp illuminate, must adjust the

threshold level. Rotate the RV02 for a

threshold level adjust to CCW slowly, the

hold lamp illuminate and slightly rotate

to CCW at that point, this is the correct

position.

Correct position
Illuminate
2T 7 ol ’@/1

RVO2

Unilluminate

~

2z

(e
(o

Ll LT




8-1

Construction of the Cable

1) Wl Transducer accessories cable

Type : PNCTF-SBK/SB 3 x 0.5 mm?
Structure : 3 core shielded cabtyre
Discrimination: (:) , R (3)

Sheath size : 13.2 mm

Conductor

Rubber insulator
Shield
Rubber insulator (Discrimination)

Shield

Rubber sheath

Separator

2) W2 Transducer cable

Type : M-933

Structure : 3 core compound coaxial armored cable

Coaxial cable : 50 2, 5D-2V equivalent

Discrimination : Red, black, gray

Inner sheath size: 22.2 mm

Sheath size : 26.6 mm
Conductor Inner conductor
Insulator Insulator
Shield Outer conductor
Sheath
(Discrimination) Sheath (Discrimination)
Shield :

Inner sheath
Armore

Vinyl sheath
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Variable Carbon Resistor ’
<2
1. Resistance value: 1 kQ
2. Variation characteristic: B
3. Rated power: 1 W
4. Type: RV30YN20SBlk{ A 1
Connection
9-1 Variable Resistor for Dimmer
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Main Office & Plants

Overseas Subsidiaries

Overseas Branch Offices

Overseas
Liaison & Service Offices

Overseas Service Center

@Main Office
Akasaka Twin Tower(Main)

partment
Phone:+81-3-3584-8786
Fax:+81-3-3584-8795
Maritime Sales Department I
Phone: +81-3-3584-8790
Fax+81-3-3584-8757
International Business
Phone:+81-3-3584-8836
Fax+-81-3-3584-8878
Intermnational Marketing Department
Phone: +81-3-3584-8845
Fax+81-3-3584-8879

®JRC (UK) Limited

Suite100, Temple Chambers

Temple Avenue, London EC4Y ODT
Phone: +44-171-353-7960,583-7440
Fax+44-171-353-3321

GUSA

Japan Radio Co.Ltd/New York Branch
430 Park Avenue, New York,

N.Y. 10022

Phone:+1-212-355-1180
Fax+1-212-319-5227

@indonesia
Japan Radio Co.Ltd.
Mulia Tower 15th Floor

Jalan Jenderal Gatot Subroto Kav.8-11,

Jakarta 12930
Phone: +62-21-5204053
Fax-+62-21-525-4264

@Philippines

Japan Radio Co.Ltd.

2320 Taft Avenue

Malate Mania
Phone:+63-2-524-8565- 5253589
Fax+63-2-521-5049

@Thailand

Japan Radio Co.Ltd.
Charturong Arphon Building
457 Phra Sumaru Street
Bangkok 10200
Phone/Fax+66-2-280~0401

@india

Japan Radio Co.Ltd

49, Nayjivan Vihar,

New Delhi 110024, INDIA
Phone:

Fax:

@Netherlands
Japan Radio Co.Ltd.
Eekhoutstraat 7,

3087AB Rotterdam. THE NETHERLANDS

Phone:-+31-10-429-4581 - 429-0020
Fax+31-10-428-2259

@Mitaka Plant

1~1,Shimorenjaku 5-chome Mitaka
Tokyo 181

Phone: +81-422-45-9111
Fax+81-422-45-9110

@c/o0 JRC do Brasil Empreendimentos
Electronicos Ltda.

Av.Almirante Barroso,63—-Gr.S/309,

Rio de JaneiroRJ

Phone:+55-21-220-8121.262-9281

Fax+55-21-240-6324

QUSA

Japan Radio Co.Ltd./Seattle Branch
1011 SW Kiickitat Way

Bidg B, Suite 100

Seattle, WA 98134, U. S. A
Phone:+1-206-654-5644
Fax+1-206-654-7030

@Taiwan

Japan Radio Co.Ltd

10F-4, No.110, Santou 4th Road,
Kaohsiung
Phone:+886-7-3307151
Fax:+886-7-3319400

@Spain

Japan Radio Co_Ltd.

Calle Luis Doreste Silva, 50-1-B De Las
Palmas De Gran Canaria, SPAIN
Phone:+34-28-290076
Fax:+34-28-293755

@Singapore

Japan Radio Co.lLtd.

c/0 CODAR(PTELTD

315 QUTRAM ROAD #11-06/07 TAN BOON LIAT
BUILDING SINGAPORE 165774, SINGAPORE
Phone:+65-2229190

Fax+65-2229398

@Greece

Japan Radio co.Ltd

Akit Miaoli 57, Piraeus, Greece
Phone:

Fax:



For further information contact :

Since 1915

HEAD OFFICE &
SALES DEPT.

MAIN PLANT

JRC| Japan Radio Co, Lid.

Akasaka Twin Tower(Main),
17-22,Akasaka 2-chome,Minato-ku, Tokyo.
Phone : 03-3584-8711

Fax :03-3584-8715

Telex : 0242-5420 JRCTOK ]

1-1,Shimorenjaku 5-chome ,Mitaka-shi, Tokyo.
Phone : 0422-45-9111

Fax :0422-45-9110

Telex : 02822-351 JRCMTK ]
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