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A WORD TO FS-1501 OWNERS

Congratulations on your choice of the Furuno FS-1501 HF SSB RADIOTELEPHONE!
We are confident that you will enjoy years of comfortable operation with
this fine piece of equipment.

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

The FS-1501 is just one of the many Furuno developments in the field of
radio communications. The compact, light-weight but rugged unit is easy to
install and operate and is suitable for marine, landmobile and point-to-
point communications.

In addition to Furuno's proven seaworthiness, your F5-1501 is designed and
constructed using the most advanced concepts and state-of-the-art engi-
neering technology. Several custom chips are newly designed and incor-
porated to provide stable and reliable performance as a professional (yet
affordable) communications equipment.

To obtain optimum performance from the unit, however, please read this
operator's manual and follow the recommended procedures for installation,
operation and maintenance. With proper care, your FS-1501 should provide
many years of enjoyable and dependable communications.

Thank you for considering and purchasing Furuno product.
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Anti-moisture measure

Ventilation must be provided to prevent moisture from being drawn into
the enclosure during atmospheric pressure changes and to allow
trapped humid air to escape. Two vent holes are provided on the unit
(see figure below), one at the rear and one at the bottom, and one should
be opened according to the installation method. If the coupler is installed
horizontally, remove screw A and if vertically, remove screw B. If the
coupler is installed outdoors, attach the vent tube (supplied) to prevent
water leakage inside the coupler. These measures should be done
before mounting the unit.Refer to page D-2 for the outline of the antenna
coupler.

j: 2 cm

Mounting bed

Location of vent holes and vent tube
B NOTE: How to fix vent tube.

1. Dismout the p.c. board.

2. Enlarge the vent hole to dia. 8 mm.

3. Insert the vent tube from inside of the coupler.

4. Mount the p.c. board.

5. Before fixing the coupler, confirm that the space between
mounting bed of antenna coupler and the tip of the tube is at
least 2 cm. If not, water may leak into the coupler.

Download from Www.Somanuals.com. All Manuals Search And Download.



*** CONTENTS *=*x=*

SPECIFICTIONS

COMPLETE SET

GENERAL
FEATURES

OPERATING PRECAUTIONS

CHAPTER 1

e fa
- L ] -
NN -

e
(oo ¥ e ;]

1.9

1.10
1.11
1.12
1.13
1.14
1.15

CHAPTER 2

OPERATION

Description of Front Panel Control

Turning ON/OFF the Power

Adjusting the Dimmer

Turning ON/OFF the loudspeaker

Selection of Frequency
User Channel Mode
Free Frequency Mode
ITU Channel Mode

Selecting the Emission Mode

Adjusting the Volume

Commencing Communication
Watch on the Desired Frequency
Antenna Tuning
Communication
Communication Using VOX
Monitoring Transmission
Monitoring Receiving Signal Strength

Clarifying the Received Signal

Transmission of Two-Tone Alarm

Reduction of Transmission Power

Turning ON/OFF the Squelch

Channel Programming

Scanning Reception

In the Event of Coupler Failure

[y
]
[y

o

b b el ek ek el ek ek b ek b ek ek et ek ek el ek ek fomd ek i OY
1 =3

| L I R N T R
B W s

1
= OOWOOOONSNNNSNDO A

1
o

1
o

1
_——
wo

1-14

MAINTENANCE 2-1 thru 2-3

General
Fuse Replacement
Cieaning

2-1
2-3
2-3

MINOR TROUBLESHOOTING 3-1 thru 3-3

Trouble Finding List
Self-test
Check of Relay

Download from Www.Somanuals.com. All Manuals Search And Download.

3-1
3-3
3-3



— FURUNO

CHAPTER 4 PARTS LOCATION

4.1
4.2

CHAPTER 5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.1

0

Transceiver Unit
Antenna Coupler Unit

INSTALLATION

General Notes on Installation
The Antenna

The Ground

Antenna Coupler Installation
Mounting Transciver

Cable Connection

Wiring

Post Installation Check
Manual 2182kHz Setting
Installation of YOX IC

OUTLINE DRAWINGS

INTERCONNECTION DIAGRAM

SCHEMATIC DIAGRAMS

APPENDIX-A
APPENDIX-B
APPENDIX-C
APPENDIX-D

APPENDIX-E

Specification Of Control Cable
User Channel List

Connection of Telex Terminal
Distress Calling Procedure

Notes for Flush Mount Installation for FS-1501

FREQUENCY LIST FOR ITU CHANNELS

Download from Www.Somanuals.com. All Manuals Search And Download.

4-1 thru 4-2

5-1

D-1 thru D-3
D-4

S-1 thru S-¢

APA-1
APB-1 and APB-?
APC-1 thru APC-3

APD-1

APE-1

LIST-1



SPECIFICATIONS OF FS-1501

GENERAL
Communication System
Frequency Range

Type of Oscillation

Class of Emission

Number of Channels

Frequency Stability

Ambient Temperature Range

Power Supply and
Power Consumption

Frequency Selection

Dimmer

Display

1/0 Connections

Simplex or semi-duplex
1.6 to 23MHz
10Hz resolution PLL synthesizer

J3E: (USB/LSB)

R3E: (USB with pilot carrier)
H3E: (AM Compatibie)

F1B: (Radioteletype)

AlA: (Telegraph)

1) Free synthesis in 10Hz resolution

2) User preset 64 semi-muplex or 128 simplex
channels

3) Factory Preset 324 ITU SSB channels

4) Factory Preset 746 ITU TELEX channels

5) 2182kHz(J3E, single action)

Better than +20Hz at -20°C to +55°C
(After 15 minutes warm up)

-20°C to +55°C

12VDC -10/+30% (Nominal 13.6V)

Receiving 1.2A
Transmit 18A(peak 30A}
CW(keyed) 20A

Touchpad Key and/or Dial Encoder

Il1lumination for touchpad key panel and LCD
panel (4 steps)

Channel number, Frequency, Class of emission,

Status of controls, Signal strength, Antenna
current or 50 ohm output line current

Microphone, External Antenna Coupler, Telegraph
key, Radioteletype terminal (option)
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Coating Color

Dimensions and Weight

RECEIVER

Receiving System

Sensitivity

Setectivity

Audio Output

Controls

TRANSMITTER

Output Impedance

RF Qutput Power

Power Reduction

Controls

Cabinet 1 2.5
Front Panel : N-3.

100mm x 250mm x 280mm (3.9" x 8.9"
5.8kg (12.81bs.)

Double conversion superheterodyne
iIF : 54.455MHz and 455kHz

Input level to produce SINAD 20dB
J3E/R3E: 6&dBuv
H3E : 20dBuy

2.4kHz at -6dB (J3E)
4,5kHz at -60dB (J3E)

Internal speaker: 1W
External 4 ohm speaker: bW max.
Handset: 50mW

x 11.0")

Fine tuning by dial, Squelch CON/OFF, Scanning

ON/OFF, Speaker ON/OFF, Volume control

50 chms

J3E/R3E 150Wpep
H3E 37.5W
F1IB/ALlA 75W
TUNE 10W

Less than 60Wpep

Output HI/LOW, Test/send of Two-tone Alarm

Generator, 2182kHz single action key

Do
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ANTENNA COUPLER {AT-1500)}

Tuning System CPU controlled fully automatic tuning system
Frequency Range 1.6 to 25MHz
Input Impedance 50 ohms
Antenna Reguired 6 to 15m wire or whip
Power Capability 150Wpep, 75W continuous
Tuning Power 10 W
VSWR less than 1.5
Tune-up Time Within 2 to 15 sec.
Within 0.5 sec. in the pretuned bands
Switches/Controls MANUAL 2182kHz tuning facility
TEST switch (Self-test)
Power Reguirement 15VDC (supplied from transceiver), 0.6A max,
Ambient Temperature -30°C to +60°C at 95%RH
Construction Weather-proof piastic cabinet,

stainless steel mount

Coating Color White

Dimensions 267mm (W) x 390mm (H) x 90mm (D)
(10.5" x 15.4" x  3.5")

Weight Approx. 2.9kg (6.41bs.)

-3-
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Complete Set

No. NAME TYPE CODE No. Q'TY REMARKS
1| Transceiver Unit FS-1501 000-055-186 | 1
2 | Antenna Coupler Unit AT-1500 000-0565-203 | 1
3 | Accessories
For FS-1501 FP05-02000 000-055-200
FPD5-02010 000-055-201 | 1 set
FP05-02020 000-055-202
For AT-1500 FP05-02100 000-055-205 | 1 set
3 | Spare Parts SP05-02100 000-055-188 [ 1 set
4 | Installation Materials ,
For FS-1501 CP05-02700 000-055-189 [ 1 set
For AT-1500 CP05-02800 000-055-204 [ 1 set
5 | Control Cable 0550463 (10m) | 000-113-355 |] Standard
(20m) [ 000-113-356 10m.
(30m) | 000-113-357 |1 set | Specify if
{40m) | 000-113-358 tonger
{50m} | 000-113-359 cable s
6 | Coaxial Cable 0550462 {10m) | 000-113-360 required
(20m) | 000-113-361
(30m) | 000-113-362 |1 set
(40m) | 000-113-363
(50m) | 000-113-364
7 | Antenna Materials (1 set)
8 | AC Power Supply PR-270 000-113-349 | (1 set)
9 | bC-DC Convertor PC-220 000-113-350 | (1 set)
10 | External Speaker HCB100OD 000-113-352 | (1)
11 | Telegraph Key HK707 000-589-102 | (1)
12 | vOX IC 0P05-11 005-922-970 | (1)
13 | U-Bolt 0P05-12 005-923-680 | (1 set)
14 | Telex Connection Kit 0P05-14 005-923-670 | {1 set)
15 | Flush Mount Bracket OP05-16 005-923-960 | (1 set)
* Ttems 7 to 15 are optional supply.
Accessories For Transceiver Unit
FP05-02000
No. NAME TYPE CODE No. Q'TY REMARKS
1 | Hanger FP05-02001 005-922-650 | 1
2 | Accessories FP05-02002 005-922-700 | 1 set
3 | Microphone DM1620FZ1 000-112-622 | 1
FP05-02010
No. NAME TYPE CODE No. Q'7TY REMARKS
1 | Hanger FP05-02001 005-922-690 | 1
2 | Accessories FP05-02002 005-922-700 | 1 set
3 | Handset HS-6000FZ5 000-112-623 | 1
4 | Handset Hanger FPO5-01311 005-011-950 | 1 set
4
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FP05-02020
No. NAME TYPE CODE No. Q'TY REMARKS
1 | Hanger FP05-02001 005-922-690 | 1
2 | Accessories FP05-02002 005-922-700 | 1
3 | Microphone M112D4509910 | 000-116-487| 1
(Noise Canceller Type)
Accessories For Antenna Coupler
EP05-02100
No. NAME TYPE CODE No. Q'TY REMARKS
1| Pipe Seal 12W-R 000-113-354 | 1
Spare Parts
SP05-02100 _
No. NAME TYPE CODE No. Q'TY REMARKS
1 | Fuse FGBO 30A 000-549-017 | 2
125VAC
Installation Materials For Transceiver Unit
CP05-02700 _7 }
No. NAME TYPE CODE No. Q'TY REMARKS
1|US Plug PJ-2240-P 000-120-961 | 2
2 | Connector Cover 0554426 000-113-346 | 2
3 | Power Cable 0550414 000-113-347 | 1
4 | Ground Cable 0550479 000-113-348 | 1 2m
Installation Materials For Antenna Coupler
CP05-02800 .
No. NAME TYPE CODE No. Q'TY REMARKS
1 | Tapping Screw 6x20 SUS304 000-800-414 | 4
2 | Flat Washer M6  5US304 000-864-129 | 4
3| Ground Cable 0550479 000-113-3481 1 Zm
Antenna Materials
No. NAME TYPE CODE No. Q'TY “REMARKS
1 | Doublet Antenna Kit E22 000-050-632 | (1 set)
2 | Single Wire Antenna Kit | E24 000-050-634 | (1 set)
3 | Double-span Antenna Kit | E25 000-050-635 | (1 set)
4 | ¥hip Antenna Lead-in Kit | E26 000-050-636 | (1 set)
5 | Whip Antenna Feeder Kit | E27 000-050-637 | (1 set)
6 | 6m Whip Antenna FAW-6R2A 000-107-921 (1 set)
7 | 6m Whip Antenna FAW-6R2 000-572-108 | (1 set)
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GENERAL

This very small 150W SSB radiotelephone is constructed by the latest radio
engineering and MPU control technology. It is very simple to operate and all
the information that is needed for communication is shown on the large LCD
(Liquid Crystal Display).

The output of the transceiver is "50 ohms", so an Antenna Coupler 1S necessary
when it is operated with many frequencies. The AT-1500 Antenna Coupler is
designed specially for the FS-1500 series radiotelephone and it can
"automatically tune" to the antenna (length 6 to 15m) without any adjustment.

The supplied power should be 12VDC nominal and 30A at the maximum, You can
use it with 24 or 32VDC with the optional DC-DC converter, or 110 or 220VAC
with the optional rectifier.

-

6 to 15m

ANTENNA
COUPLER
AT-1500
i irc ol =]
! = 150 ohms
13.6VDC LiﬂﬁSCEIVER EXTERNAL
i o iem — - SPEAKER
28385239 HCB10OD
24vDC o o ‘ e ———
32YDC 7o SONVERTER o MICROPHONE o
2220 M1650F 71 (4 ohms 5W)
100/110
200/220VAC [ a¢ =nwep
| ~ -4 Py S MTCROPHONE
PR-270 M11204509910

(Noise Canseller Type)

() Hawoser ;
S\ HS6000FZ5 j
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FEATURES

DURABLE MECHANICAL AND ELECTRICAL DESIGN

The compact and 1light-weight but solid and rugged cabinet permits installa-
tion most anywhere. Heavy duty transmitter allows 24-hour continuous opera-
tion with minimum heat generation.

GENERAL COVERAGE IN 10Hz RESOLUTION

Capable of transmitting and receiving on all HF frequencies from 1.6MHz to
23MHz in 10Hz resolution. It works as a general coverage receiver from
1.6MHz to 23MHz for news broadcasts, weather facsimile, navigational warnings,
etc.

324 1TU SSB CHANNELS PRE-PROGRAMMED

Pre-programmed 324 ITU (International Telecommunication Union) SSB channels
and 746 ITU TELEX channels. Channels can easily recalled and modified.

64 (semi-duplex)/128 (simplex) USER CHANNEL MEMORY

Provided with pre-programmed memory, capable of storing 64 TX/RX frequency
pairs with required ciass of emission.

USEFUL SCAN FUNCTION

Automatic scan function available on user channels.

LARGE EASY-TO-READ LCD DISPLAY

A11 necessary information is presented on large high-contrast LCD display.
Adjustable back-1light for the display and touchpad keys enables safe and
comfortable operation for day and night.

FRIENDLY OPERATION

Allows frequency/channel selection in two ways; by direct touchpad input or
by the rotary control.

-7-
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SIMPLE EMERGENCY OPERATION

Independent [2182] key permits instantaneous selection of distress/calling
frequency and class of emission. Also two-tone alarm generator is built-in
to meet SOLAS requirements.

BUILT-IN NOISE BLANKER AND SQUELCH

Incorporated as standard with quick response noise blanker, effective both
for narrow and wide pulses such as ignition noise. Switchable squelch
controel for comfortable reception.

VARIETY OF OPTIONS

Convenient options include;
* Power Supply Units (Rectifier, DC-DC Converter)
* Handset, Noise Canceller Microphone

* YVOX (Voice Operated Switch) for switching transmitting and receiver
automatically by sensing speech

* Telex Connection Kit for Telex Communication (required telex terminal:
FURUNO Model DP-5 NBDP Terminal or Thrane-Thrane Mcdel 1600 system)
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1}

3)

5)

6)

OPERATING PRECAUTIONS

Prior to operating the equipment, a proper license and cé]] sign must be
released for the radio station.

This equipment must be operated only by a person holding a valid radio
operataor license or permit.

Although the equipment may be factory-programmed with any transmitting
frequencies between 1.6MHz to 23MHz in 10Hz steps, the station licensee is
always responsible for the lawful and proper operation of his station.
FURUNO will assume no responsibility for any communication disturbance or
inconvenience due to illegal transmission on unauthorized freguency

range.

The radio wave is public property and it should be used in accordance with
appropriate reguiations. Do not transmit with too much power or when
unnecessary it will interfere with other's communication.

The cabinet is also used as & part of a heat sink, so it will become
warm after a long transmission. Allow for enough air circulation around
the unit and never put anything on top of the cabinet.

Large amount of electric current are required for voice transmission by
SSB radiotelephone. If the battery becomes discharged then the radiote-
Tephone can't transmit in enough power. Keep the battery fully charged.

The antenna and its ground are important. If these are not in good con-
dition, you can't expect optimum performance from the unit then more you
will damage your equipment than you can't have a good communication.

Each time you begin transmission, your radio is tured automatically to the
antenna by the antenna coupler. However it can not tune when the antenna
is broken or its CPU control circuit does not function properly. If you
hear "beeps" at the beginning of each transmission, there may be something
wrong with the antenna or the control circuit. In this case select
2182kHz, open the cover of the Coupler and turn the [MANUAL TUNE] switch
to the "MANUAL 2182kHz" position., Tell your radio is in trouble while it
is not during silent time (0 to 3, 15 to 18, 30 to 33, 45 to 48 minutes of
every hour). But never use the two-tone alarm,.
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CHAPTER 1 OPERATION

1.1 DESCRIPTION OF FRONT PANEL CONTROLS

A1l the operations of this radiotelephone can be done from the front panel.
The RF GAIN control, AGC ON/OFF switch and SQUELCH threshold control are eli-
minated from the front panel to ease the operation.

The touchpad keys with numerals on them are also used to enter channel number,
frequency or scan group number. To enter numeric data, press {#] key before
pressing the numeric key, and then press [ENT] key after all the numbers are
entered.

(1 X
HE TRANSCEIVER FS 1501 FURUNO F
— T 7 3
| ITU & ,'3 ;__—__,‘ E‘ AB DUPSIMP mooE | [ a8 | [ cLar] | cums ]
X o r1
RX f='! (i .:' L é SSQ FL?NC FgEHQ
0 %1% Tinr LOWTUNEokMEMO — =
\\\“ //// VOX SQ LEt SCAN e | (@ L # :
. LSBUSBR3ECWHS3ETLX = 1
2182 || SEND 1] ALM ENT
MIC ’Q VOLUME 7
R A //

r A v 4 r 4
£

/@o]ume Control /Gouch Pad Key Z@ia] Encoder

S-Meter/Antenna Current Indicator

Fig. 1-1 FS-1501 Front Panel

VOLUME  Adjusts audio level from speaker (handset).
Also turns the transceiver on or off.
OFF o

3 Selects an class of emission. ‘
Fach time the key is pressed the class of emission changes
MODE as shown below.

{—LSB—USB— R3E— CW— H3E—TLX—!

> Selects memory-A or -B freguency on simplex channel.

A/B On semi-duplex channel, pressing the key enables watch on
your transmission frequency (receiving freguency is stored
in memory-A and transmission frequency is in memory-8.)

* This function is effective only on the "User Channel
Mode" and "ITU Channel Mode."
Selects simplex or duplex on MEMORY Mode.

1-1
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3 Together with this speech clarifier touch pad and the dial,
the receiver is capable of reducing the frequency error to
CLAR 5Hz. The frequency range is +150Hz in 10Hz steps.

* This function is ineffective on "Frequency Mode."

Turns internal and/or external speaker on or off.

4
= L{T appears on the screen when the speaker is off.
5 Turns the squelch function on or off.
SQ GSQ appears on the screen when the squelch is on.
5 Turns the scanning function on or off.
FUNC SCAN is indicated when scanning reception is selected.
> Tunes up the automatic antenna coupler.
TUNE TUNE is displayed during tuning process.
TUNEok is displayed when tuning is completed and 2 sec.
later it disappears.
31 Changes output power high or Tlow.
LOW LOW is indicated on-screen when output power is reduced
and disappears while operating in full power.
g Controls illumination of LCD (Liquid Crystal Display) and
69 the backlight for the touchpad key panel in four steps.
0 When pressed simultaneously with the [ALM] key, this key
activates transmission of two-tone signal.
SEND
STOP
Permits the test of the two-tone alarm signal required by
ALM SOLAS. [If [SEND/STOP] key is pressed simultaneously
(within 1 sec), the alarm signal is transmitted in air.
Emergency key to select "2182kHz J3E" by single action,
2182
Moves cursor to change "ITU Channel number" or "Frequency"
CURS
cH Selects desired frequency selection mode among "Frequency,"”
"User Channel" and "ITU Channel (international marine
FREQ channel)" modes.

1-2
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Activates function of numeral keys for "Memory", "Recall”
i# and "Change" of channel and frequency.

Terminates data entry. Also may be pressed to clear
ENT incorrectly entered data.

OTHERS

BUZZER
The transceiver contains a buzzer which sounds in the following cases.

1) When a key input sequence is completed successfully, a short beep is
generated.

2} When the operator attempts to enter incorrect (illegal) data, three
beeps will be generated. The input data is rejected and the previous
data will be restored.

3) When the Antenna Coupler fails in antenna tuning, five beeps are
generated without displaying the "TUNE ok" sign.

1.2 TURNING ON/OFF THE POWER

Turning the CVOLUME] control clockwise supplies power to the transceiver and
the set is ready to receive a signal on the last used frequency.

When the supply voltage is higher than 17VDC the protector trips and the
transceiver will be turned off automatically. If this happens, first switch
of f the set and check whether the battery charger is operating or not, then
check transceiver input voltage. If the voltage is 12 to 15V, the unit may be
turned on again.

To turn off the power, turn the [VOLUME] fully counterclockwise till you feel

a "click”. A1l front panel settings and TX/RX frequencies at power off will
be preserved in the back-up memory.

1.3 ADJUSTING THE DIMMER

Backlight for the LCD and the touchpad key panel may be adjusted by the L @9 ]
touchpad.

Each pressing of [ & 1 will change it in four steps successively.

F> bright -» dim - dark - lights off ]

1-3
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1.4 TURNING ON/OFF THE LOUDSPEAKER

In case that you are using a handset and no need of the internal or external
speaker then you can turn the loudspeaker off.

Press [ = ] to turn the speaker off, and [F} is displayed on the LCD.

1.5 SELECTION OF FREQUENCY
There are three ways to select a freqguency.

Press [CH/FREQ] teo select a desired mode.

Table 1-1 Types of Frequency Set

Mode Procedure Ref. to
Frequency Mode! Direct freguency input by the numeric Fig, 1-7
touchpad.
User Channel Recalling a pre-programmed frequency byi Fig. 1-3
Made specifying the channel number.
[TU Channel Recalling 11U channel (Factory Fig. 1-4
Mode programmed 192 interrnational marine
SSB channels) by specifying the chan-
nal number.

Frequency Mode

In this mode, any freguency between ™
1.6MHz and 23MHz can be set in 10HzZ L SMP‘
(0.0lkHz) steps and can be received/ ii |
transmittec freely. | | RX . . |
BEERERE
Note 1) 100kHz to 1.6MHz and 23 to 30MHz | ‘
are also available for recep- I USB
tion, but the sensitivity 1is [
Tow., - ;
2} It is not unlawful to divulge Fig. 1-Z Initial Displav of
what is overhead by radio or Frequency Mode

wire. Futhermore each of the

marine frequencies is authorized for a specific type of communication.
For these reasons, it is recommended to use this mode only for
programming of "User Channel Mode".

1-4
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Frequency Entry

Press [#] [1] [2] [31 [41 [53 [6] LENT] for 12,345.60 kHz.

Note 1) The numeral entered just before pressing the [ENT] key becomes the
number in the 100Hz (= 0.1 kHz) place.

2) If the set frequency is entered out of the range between 100kHz and
30MHz, three beeps are emitted, informing you unacceptable data entry.
Then the set frequency is rejected and the previous frequency is
restored, '

3) This mode can not be used on semi-duplex communication.

Tuning by Dial Encoder

The Tower three digits of the freguency number (x0.0lkHz, x0.lkHz and x1lkHz)
may be changed by turning the dial encoder. To increase the frequency number,
rotate the dial encoder clockwise and to decrease it, turn the dial coun-
terclockwise.

To change the frequency faster, press [CURS] key to locate the "cursor" at
"x1kHz" or "x0.lkHz" digit. (The frequency can be changed in the step where
the cursor is located.)

[f changing the frequency by this method is inconvenient, enter a new
frequency with the touchpad key.

User Channel Mode

Channel number and frequency are jq A SIMP
displayed with cursor located at channel (= ..=‘ o
number . e ARG

To use this mode, you should write in a 02458 w05

frequency into the memory and assign a

number(l to 64). The number will be the \\

channel number and you can recall the USB

frequency with this number. Refer to

section 1-13 CHANNEL PROGRAMMING to Fig. 1-3 Initial Display for
write in a frequency in each channel. User Channel Mode

Recall by Dial Encoder

Turn the dial encoder to recall the channel number.
If the "cursor" is not located at the channel number side, press [CURS] key.

Recall by key

Press [#] [3] [ENT] for channel 3.

Note 1) If a channel having no freguency assigned to it is specified, the set
will reject the input and restore the previous channel.

1-5
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[Simplex and Semi-duplex]

Each time you press [A/B] key, the display changes to (a) or (b)
alternately.

Table 1-2 Frequency Change by [A/B]

Selected Channel | No. Selected Frequency LCD Display
(a) Memory-A A SIMP
Simplex Channel | ====q----c-mmmmommommmmmmmmm oo boeeooooo—om oo
(b) Memory-8 B SIMP
(a) Memory-A for Reception DUP
Semi-duplex Memory-B for Transmission
Channel = | ====d-cemmmmmmmm ot m e e b e mmmmmm e
(b) Memory-B for Reception * B  SIMP
* Enables watch on your transmission frequency
Band Number Channel Number Cursor
ITU Channel Mode ~ \ P
[TU channel number and freguency are Ly F?;W
displayed. Right two numbers show the i szJ-J*///BG;
"channel number" and the rest shows the RY : 35 -"ﬂ:—"
"band". 02468 105 -
Selection by key \
\ USB
Press [#] [41 L0] [1] [ENT] for inter-
national channel 401. Fig. 1-4 Initial Display for
Fach time you press [A/B] key, then the [TU Channel Mode
display changes to (a) or (b) alternately.
Table 1-3 Frequency Change by [A/Bl Key
Selected Channel No. Selected Frequency LCD Display
(a) Memory-A for Reception DUp
Semi-duplex Memory-8 for Transmission
Channel = Fe===qe-sr=mm—m—smmmo-omo - ——--pe—--eooooomoo
(b) Memory-B for Reception * B SIMP

* Enables watch on your transmission frequency

Recall by Dial Encoder

1) The cursor is located at the channel side.
To change the "band", press [CURS] to move the cursor to band number side.
Select a desired band number by turning the dial encoder.

2} Press [CURS] key to move cursor to the channel number side.
Select a desired channel number by turning the dial encorder.
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1.6 SELECTING THE CLASS OF EMISSION

Press [MODE] key until the desired mode appears on the LCD.
Each pressing changes the emission mode successively.

LSB - USB - R3E - CW - H3E - TLX
L ]

Table 1-4 Emission Mode

52;251°n Meaning Main use Power
LSB SSB, Lower Side Band Land Mobile 150W
USB SSB, Upper Side Band Marine Mobile, General 150W
R3E SSB(USB) with pilot carrier Special Purpose 150W
CW Morse Code Wave Telegraph 75W
H3E SSB with full carrier Communication on 2182kHz [ 37.5W
TLX Freguency Shift Keying Radioteletype (RTTY) 75W

Note 1) Select "USB"™ for voice communication on marine mobile operation.
?) When emergency transmission is made by depressing [2182] key, emission
mode J3E is automatically selected. If communication on H3E (AM

compatible) is required, press [MODE] key until "H3E” is displayed on
the LCD.

1.7 ADJUSTING THE VOLUME

Adjust the [VOLUME] control for the sound level desired. If LIi is present
on the display, hit [ &t ] key to activate the speaker.

1.8 COMMENCING COMMUNICATION

Watch on the Desired Freguency

Commence transmission after confirming that the desired channel (frequency) is
not busy.

In semi-duplex channel operation, verify that both the coast station and the
other ship station are not "in" by switching from channel A, then to B. If
neither one is "in", return to channel A ("DUP" is displayed on the LCD} and
begin your transmission.

Antenna Tuning

Press [TUNE] for tuning by the Automatic Antenna Coupler.

During the tuning (2 to 15 sec.), "TUNE" is displayed on the LCD, and when
tuning is completed "TUNE ok" is displayed. Tuning is also initiated by the
first press of press-to-talk switch or the first keying of the telegraph key
after the frequency is changed.
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Note 1) The Antenna Coupler has a self-memorizing capability, that is, the

optimum tuning point is memorized by the back-up memory for about one
week. The tuning time within the same frequency band is fast, 0.2 to
1.5 sec. However, it is a good habit to wait for a short period after
pressing the press-to-talk switch at the beginning of communication.

If an antenna untuneable by the antenna coupler is used, i.e. length
is not within the tuneable range of the coupler, it might take long to
complete the tuning. When good tuning is not available, the unit beeps
and "TUNE ok" won't be displayed on LCD. In this case, the coupler is
not matching with the antenna. Though it can transmit with reduced
performance, there is a possibility of damaging the equipment if it is
transmitted for a long period of time. Ensure the proper length
antenna is used.

Communication Using MICROPHONE

1
2)
3)
4)
5)

Confirm that "TUNE oK" is displayed.

Press the press-to-talk switch on the microphone.

Keep a distance of about 5cm between the microphone and your mouth.
Speak into the microphone in a normal voice. There is no need to shout.
Release the press-to-talk switch for reception.

Communication Using TELEGRAPH key

1) Confirm that the CW mode is selected.
2) Begin your transmitting by manipulating the telegraph key.

Making TELEX COMMUNICATION (Optional TELEX/REMOTE KIT is needed)

1) Confirm that proper frequency and the "TLX" mode is selected.
The frequency displayed on the LCD is the “carrier freguency".
2) Operate the telex terminal.

Note: If you need fine turing to receive clear telex signal, clarify the

signal by referring to section 1-9.

Using VOX (Optional VOX KIT is needed)

1) Press [ENT] and [SEND/STOP] together.
"YOX" is displayed on the LCD and the VOX operation is enabled.

2) Press [ENT] and [SENT/STOP] together to escape from VOX operaticn.
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Monitoring Transmission

During transmission, the pointer of the needlegraph indicates antenna current.
The deflection of the pointer changes with respect to the frequency, antenna
length and grounding condition,

LSB, 0 1234 5ANT After the press-to-talk switch is pressed, the

US8, pointer deflects rightward according to the

R3E loudness of your voice.

CW 0 123 45ANT The pointer moves according to key operation

H3E G 1234 5ANT It deflects slightly when the PTT is pressed,
'\i L and defects rightward according to voice level.

TLX 0 1234 5ANT When sending a message, the pointer positicns

stably. It returns to the left between
intervals in the message.

A

Monitoring Receiving Signal Strength

During reception, the needlegraph indicates the relative signal strength of
the incoming signal. The pointer deflects rightward as the signal get
stronger.

1.9 CLARIFYING THE RECEIVED SIGNAL

During "User Channel Mode" and "ITU Channel Mode" clarifying of the voice may
be necessary. In such a case press [CLAR] key. Before pressing the key, the
cursor is located at the channel number, but after pressing it will move to
the frequency number side. Then you can change the freguency (0.0lkHz order
only) by the dial encoder. To move the cursor back to the channel number,
press [CLAR] key again. In "Frequency Mode," adjust the frequency by the dial
encoder.

1.10 TRANSMISSION OF TWO-TONE ALARM

In case of distress or an emergency, call for a help on 2182kHz. Before
transmitting the call, transmit the two-tone alarm. This will call a 2182kHKz
Watch Receiver's attention, since this frequency is watched 24 hours a day.
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Note 1) Transmit 2182kHz only in an emergency.

2) Refer to "DISTRESS CALLING PROCEDURE" on the last page of this manual
for the procedure to make a distress call

Transmission

1) Press [2182] to set the freguency to 2182kHz.

Testing
1) Alarm-tone can be monitored by pressing [ALM] key alone.
2) To cease testing press [SEND/STOP] key.
1.11 REDUCTION OF TRANSMISSION POWER
When using the transceiver in a harbor or near the shore you can normally
transmit in low power, since you are close encugh to a receiving station etc.
to make a call. The transmission power may be lowered as follows.
1) Press [HI/LOW] to reduce the power.
"LOW" is displayed on the LCD. The output of the SSB signal (150W) is

reduced to 60W or less.

2) To return to high power output, press [HI/LOW] key again.

1.12 TURNING ON/OFF THE SQUELCH

When the noise is too jarring during stand-by condition, then press [5Q]
to activate the squelch function. "SQ" is displayed on the LCD.

[t mutes the audio output in the absence of incoming signal, but note that
when the Tevel of the receiving signal is too low then it may extinguish both
noise and the signal.

1.13 CHANNEL PROGRAMMING
This radio contains groups of memories to memorize freguencies and emission
mode. The contents of the memory may be read out by specifying the memory

number, i.e., channel number.

Writing a Frequency into Memory

1) Hold down [#] key and turn on the power.
2} Confirm that "MEM0O" is displayed on LCD, then release the [#] key.
If not, turn off the transceiver and try again.
1) Select desired channel number and memory (ex. 1A, 1B) by the c¢ial encoder.
4) Press [#] and enter frequency number then press [ENT] key.
5) Press [MODE] to choose emission mode.
6) Press [A/B] key to select either Simplex or Duplex.
7) Repeat procedures through steps 3 to 6 for further channel memory.

*Ohsolete frequencies may be written aver.
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*To erase a freqguency, recall the frequency that you don't need then enter
0" by pressing [#] [0] [CENT].

*If you do not desire to erase the frequency after entering "0", then
press [A/B] key immediately. Then the memory won't be erased.

Escaping from the Memory-write Mode

1) Turn off the transceiver.
EXAMPLES
CEXAMPLE 1] Assign 12,345.60kHz, USB, simplex, to channel 40, memory-A.

1) Hold down [#] key, turn on the power. Release [#] key when "MEMO" is
displayed on the LLD.

2) Select "channel 40 A" by dial encoder.

3) Press [#1011021C31C41L{53{61(CICENT] for 12,345.60kHz.

4) Press [MODE] key until "USB" is displayed.

5} Confirm "A SIMP" s displayed. If not press [A/B] key.

[EXAMPLE 2] Assume that you are making User Channel Programming with the
following stations.

Table 1-5 Coastal Station and the Call Sign

Name of Station Call Sign Mode
Seattle Marine Radio KLB SimpTex
Bermuda Radio VRT Simplex
Dixon California KMI Duplex
Habama Radio CLA Duplex
Ocean Gate, New Jersey Radio W00 Duplex
Pennsuco, Florida Radio WOM Duplex
Portishead Radio GKA Simplex

When writing in a frequency, "group number" should always be kept in mind
since scanning reception is done by "Group Number".
In this example the group is made according to the coast station.

Simplex Channel
To assign the simplex channel as KLB, VRT and GKA, for example, operation is
the same as example 1.

Duplex Channel :
For example, assign KMI, Dixon, California Radio (USB 4357.4kHz & 4063kHz
Duplex) to Channel 9.

1) Hold down [#] key and turn on the power. Release hold of [#] key when
"MEMO" is displayed.
2) Select "channel 9 A* by dial encoder.
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3) Press [#1[4103705]C7IC41L0ILENTI for 4357.4kHz.

4) Press [MODE] key until "USB" is displayed.

5) Confirm "DUP" is displayed. If not press [A/B] key.

6} Turn the dial encoder one click and choose "channel 9 B*.

7} On the display "USB" and "DUP" should be displayed. If not then go back to
"charnel 9 A" and retry items (4) and (5).

8) Press [#]{4700106]C31L0IL0ILENT] for 4063kHz.

Table 1-6a USER CHANNEL LIST (MEMORY CHANNEL LIST) Frequency in kHz

MEMORY A MEMORY B
GROUP No.| CH
(for SCAN)| No.|T/R for SIMP|T/R for SIMP |S PURPOSE / REMARKS
) RX for DUP  ITX for DUP
1 | 6411, 4277.0
2 8582. _ bh487.5
31 12907.5 8449.
4

5

| A KLB, B: VRT, B
~ Seattle Bermuda |

T
| k| H] k|

17007.7 12709.2 ]
1 5] e 116947.5 ] -
6 e - — — -
- 7 -____ - ] ———— - i R

9 TTassTeIUEGeI. T Dixen, Califormial T
10 | 87787 5204.3

11 8784,y osee0.l Lo T o
17 ! 13100.8 [ I2330. - B
? 13 | 13187.6 [ 12416.5 ,j_ T o __
14 717236, 16463.1 L - R
15 3 N o

16 | ;,j L
17 | 4403.9 1 4109.5

18] 87437 o 8193 b o o
19 13103.9 | 12333.1 R
201 13107, 17336.7 |

3 21| 17239.1 T 16466.2

: i e - _ b , ;
| 22 | 22636.3 | 22040.3 - L o . :
73 . !

ERRLETRN 1063. || TCA, Habama

%6 | 431001 | A4l15.7 o - T
2/ 0 8743.7 o} 8219.8 | . - R ]
28 | 8759.7 8235.3 N - o :
4 29 | 13150.4 [ 123/9.6 | . - ¥
30 | 131845 L 1ed13./ o |
31 T 17310.4 16537.5 ; B - - _
137 | 17315.6 16543.7 A
- 133 4427 .5 S a128.1 ‘ W00, Ocean Gate, New Jersey

35 1 8388.4 4094, :

36 | 4385.3 1 4090.9
5 37 | 879.4 | 8272.5 | L o o _
38 | 8762.3 gig.a LT T

39 | 8749.9 8226.

o [Temoe  [etsr T [0 T T
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Table 1-6a USER CHANNEL LIST (MEMORY CHANNEL LIST) Frequehcy in kHz

MEMORY A MEMORY B
GROUP No.| CH
(for SCAN)| No.|T/R for SIMP|T/R for SIMP! S PURPQSE / REMARKS
RX for DUP TX for DUP

41 | 13184.5 12413.7 W00, Ocean Gate, New Jersey
42 | 13131.8 12361,
43 | 17325.9 16553.
44 | 17310.4 16537.5

6 45 | 17245.3 16472 .4
46 | 17291.8 16518.9
47 | 22596. 22000.
48 | 22608.4 22012.4
49 4363.6 4069.2 WOM, Pennsuco, Florida
50 8722. 8198.1
51 | 13116.3 12345,5
52 | 17232.9 16460.

7 53 | 272639.4 22043.4
54 . .
55
56 . .
57 . 4286. * A: B: GKA,
58 . 6368.9 * Portishead
59 . 8545.9 *
60 . 12822. *

8 61 . 17098.4 *
62 . 22467. *
63 . .
64

S ¢ This column is for denoting when the channel is used for Simplex.

Using the example table above, if you wish to hear KLB, Seattle Marine Radio
then you can scan Scan Group "1" memory "A". Frequencies 6411, 8582, 12907.5,
17007.2 (kHz} are received every 2 seconds. The VRT, Bermuda Radio will be
Scan Group "1" memory "B", frequencies 4277.0, 6487.5, 8449.0, 12709.2 and
16947.5 (kHz) are received if "B" is selected by depressing [A/B] key before
starting scanning.

1.14 SCANNING RECEPTION

This function receives one by one the frequencies (maximum 8 frequencies at a
time} which are memorized in the memory for 2 seconds each. Even if a signal
is detected, the receiver does not lock on that channel. To stop scanning,
press [ENT] key or the press-to-talk switch on the microphone.

Note 1) This operation is activated only in the User Channel Mode.

2) The scanning is made in the group that the channel number just before
pressing [FUNC] key belongs to.
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Setting the Dwell Time

1} Press [CH/FREQ] key to select "User Channel Mode".

2} Press [#1 [9] [0] LENT] to recall Ch.90.

3) Turn the dial to set the desired dwel! time among 1 to 9 sec.
Default value is 5 sec of dwel time.

4y Press [SEND/STOP] to escape from this function.

Setting the Threshold Level

Press [CH/FREQ] key to select "User Channel Mode".

Press [#3 [9] [1] [ENT] to recall Ch.91.

Turn the dial to set the desired level of Sensitivity meter among level 1
to 9. Default value is 3.

7) Press [SEND/STOP] to escape from this functian.

[FS AN
—— — Nt

Starting Scanning Reception

1) Turn the dial to select the channel number which corresponds to the scan
group that you desire.

Scan group number and corresponding channel number are as follows,
Table 1-7

Scan Group | Channel Number and
Number Scanning Range

Il to 8
9 to 16
7 to 24
25 to 32
to 40
41 to 48
49 to 56
57 to 64

o~ O U B oo —
a2
Lo

2) Then select memory-A frequencies or memory-8 frequencies by pressing
[A/B] key.

3) Press [FUNC] key to commence scanning.

4) To stop scanning, press [ENT] key or press-to-talk switch on the
microphone.

1.15 IN THE EVENT OF COUPLER FAILURE

The AT-1500 Antenna Coupler starts automatic antenna tuning the moment the

PTT switch on the microphone is pressed or the [TUNE] key on the transceiver
is pressed. After pressing the switch, tuning will be completed in 2 to 15
sec. for a newly used freguency or in 0.5 sec. for a previously used fre-
auency. A built-in memory stores capacitor and coil settings. This is why it
can tune a previously used frequency so quickly.

When the control circuit in the Antenna Coupler does net function pfoperly, you
can not transmit effectively. [In this case, should an emergency arise, you can
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transmit 2182kHz by switching the Coupler to "manual operation". But for this
operation, "preset" should be done beforehand (see page 5-17 "MANUAL 2182kHz
SETTING" for this preset.) The following shows the way to switch over to
“"manual operation.”

1) Open the cover of the Antenna Coupler.

2) Set the toggle switch S3 to "MANUAL 2182kHz" position.

3) Close the cover.

4) Turn on the power and select 2182kHz from the transceiver unit.
(Coupler can be tuned to 2182kHz only.)

5) Call the coastal station.

the : See “CHAPTER 4 PARTS LOCATION" for Tocations of each parts.

CAUTION

When closing the cover, fit the gasket properly and tighten each bolt to the
same amount of torque. If the bolt is not tightened properly, water may leak
inside the coupler.
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CHAPTER 2 MAINTENANCE

2.1 GENERAL

This radio is designed and constructed to provide years of trouble-free opera-
tions. However, no radio equipment can perform its intended functions without
periodic checks and inspections. The following table shows the items to be
checked from time to time. (It is ideal to have a licensed radio technician
check the transceiver annually.}

Table ?2-1 Reccommended Periodic Checks

Check Item Check Points/Methods Remedy/Remarks

Antenna 1. Check that there 15 no 1. If damaged, replace it.
physical damage, corrosion
nor water leakage. (Whip

antenna)
7. Check that the antenna 1is 2. If necessary, re-span
spanned properly, keeping | the anrtenna wire.

sufficient distance from
other metallic structure
on boat. {Wire antenna)

f—

Insulatars 1. Check that there are ng 1. If crack is found, re-

1 cracks nor salt water place the damaged one.

g accumutation on the Use fresh water to re-

! insulators., move salt water

, accumulation.

! 2. Check that the connection 2. Remove rust on wire and

; at lead-in insulator is E terminal, and tighten
tight and rust-free. ' bolt and lock nut.

Cover metallic part with
sealing compound.

Antenna 1. Check the contact condi- 1. If leoosened, fasten

Coupler tions at the following firmly.
points. ¥ corroded, clean the
* Antenna terminal connec- contacts.
tion

| * Grounding wire connection
* (Cpaxial cable connectons
* Composite cable connec-

tion (Terminal board)

2. Check that the coupler [id 2. Fasten coupler lid firm-
and cable glands are 1y and evenly to averd
secured firmly. water leakage,

3. Check that there is no phy-| 3. If damaged, replace it.
sical damage, corrosion or
salt water deposit on the
Antenna Coupler.

~-Continued-
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Check Item

Check Points/Methods

Remedy/Remarks

Transceiver

1. Check the contact condi-

tions at the following

points.

* Antenna coaxial plug con-
nection.

* Grounding wire connec-
tian.

* Composite cable connec-
tion.

* Power cable connection.

. Check that there are no

obstacle on top of the
cabinet,

. If loosened, fasten

firmly.
If corroded, clean.

. Remove any objects from

the top of the unit,.

Power supply

Power Cable

Battery

. Check that the supply

voltage is within the
rated range.

. Check that there is no

loose or corroded con-
nection at power ter-
minals.

. Check that the battery is

fully charged.

. If the voltage is out

of rated range, consult
an electrician or call
for service.

Low voltage may cause
erratic operation of
the equipment.

. If the battery is dis-

charged, recharge the
battery.

Feeder
(coax.
cable),
control
cable

. Check that there is no

damage to the cables, which
may cause water to leak
into them.

. 1f damaged, replace it.

P.C. Board
connection

. Check that jumper cables

between boards are con-
nected firmly.

. Reinstate Toose connector.

Air Vents

. Ensure that air vents are

not obstructed.

. Remove any objects in-
hibiting air circulation.

Microphone

. Check that microphone con-

nector is fastened tightly.

. Move plug connector in

and out to check for
good contact.
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2.2 FUSE REPLACEMENT

To protect the transceiver from serious damage, two 30A fuses are provided
in the snap-in fuse holders on the power cable. The fuse protects against
over voltage/reverse polarity of the ship's mains or internal fault of the
equipment. If the fuse has blown, first find out the cause of the problem

before replacing it.
o 1O (T

30A;fuses
Yo o T

lock unlock

cG GG

Fig. 2-1 Fuse Replacement

Do not use a fuse rated more than 30A, since it may cause more serious
damage to the eguipment.

2.3 CLEANING

The units must be kept clean and dry all the time. Wipe off dirt, dust and
moisture with a soft dry cloth. For persistent dirt, use diluted detergent
on a soft cloth. DO NOT USE PLASTIC SOLVENT FOR CLEANING.

If the transceiver unit is not used for a long period, cover it with a dust
caver.
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CHAPTER 3. MINOR TROUBLESHOOTING

3.1 TROUBLE FINDING LIST

Various protection facilities are incorporated in this unit to minimize
malfunctioning. However, if any unusual symptom is encountered during opera-
tion of the equipment, first check the connections of connectors and terminal
boards. Find the symptom on the following 1ist and perform the specified
remedy. In some cases, the problem will be alleviated by rechecking operating
method, for example, data entry sequence, etc. Do not attempt further check

inside the unit. This is best to left to a qualified technician. Careless
handling or adjustment may cause serious damage to the equipment.
Table 3-1 Trouble Finding List
Symptom Possible Cause Remedy

Unit does not
work at all.
{No frequency
display nor

. Switch at mains switch board

is turned off.

. Battery is flat or poor

contact at terminals.

1. Turn on the mains
switch.
2. Recharge battery and

tighten terminal con-

light.) 3. Rectifier (if installed) is nections.
faulty. 3. Check fuse on the
rectifier.
Frequency dis- |1. DIMMER switch is in OFF 1. Press [ & 1 key.
played but no state.
lamp lights.
Power is on but | 1. SP OFF switch is activated. 1. Press the SP OFF
nmo sound. 2. VOLUME control is set too low. switch.
3. 5Q is on. 2. Turn VOLUME control
clockwise.
3. Press [SQ] if "SQ*
is displayed.
Can't clarify 1. Wrong emission mode is used. 1. Select the same emis-

SSB signal.

(ex. receiving USB signal in
H3E mode.)

. Frequency is detuned.

sipn mode as incoming

signal.
2. If it is User/ITU

Channel Receive mode,
adjust frequency by
dial after pressing
[CLAR] key.

In Free Frequency
Receiving Mode, adjust
by dial.

-Continued-
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generator does
not work.

pressed.

Symptom Possible Cause Remedy
Can't store 1. Attempting to store into 1. Store it into the
freguency wrong channel number. proper channel number.
into channel
memory.
Can't send or 1. Wrong emission mode is used. 1. Select TLX mode.
receive telex 2. Frequency setting is inac- 2, Fine tune the fre-
curate. quency.
Telex won't 1. Sent message while the 1. Press [TUNE] key and
Synchronize. coupler is being tuned. wait for the complica-
tion of coupler
tuning before sending
message.
Ant. Coupler 1. Antenna is disconnected or 1. Check the antenna con-
won't tune shorted te ground. nections.
to antenna. 2. Antenna is out of tunable 2. Antenna should be 7 to
length. 15 meter long.
3. Coupier ground is insuf- 3. Check the coupler
ficient. ground connections.
4, Toggle switch (51} ir the 4. Set the switch to
caoupler is set to "MANUAL "AUTO" position.
f 2182kHz" position.
H. Breakey has tripped. 5. Check main voltage and
polarity, then replace
! breaker to the normal
i position.
6. Cable is loose or 6. Secure cable connec-
disconnected. tion.
Two-tone alarm | 1. Only CSENB/STOP] key is 1. Press [ALM] key and

[SEND/STOPR] key
simultaneously.
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3.2 SELF-TEST

CHECK OF RELAY

The function of the relays which select capacitor and coil are checked with
the procedure below.

1) Open the shield cover inside the coupler. There you see a DIP switch 52.

2} Set No.Z of S2 to "ON" position.

3) Press "TUNE" switch S1 right below.

4) Then the 20 LEDs (CR33 to CR52) will light one by one for 1 sec. each if
the relay is energized, and then they blink all at once when the test is
over. )

LED and corresponding relay are as follows.

CR33- K 3 (R 38 - K 8 CR 43 - K 14 CR 48 - K 19
CR 34 - K 4 CR39 - K 9 CR 44 - K 15 CR 49 - K 20
CR 35 - K 5 CR 40 - K 10 CR 45 - K 16 CR50 - K21
CR 36 - K 6 CR 41 - K11 (R 46 - K 17 CR 51 - K13
CR 37 - K 7 CR 42 - K 12 CR 47 - K 18 CR 52 - K 22

Note : See "CHAPTER 4 PARTS LOCATION" for locations of each parts.

5) Now the Tuner is set to the status before Self-test.

6) Never fail to re-set No.2 of DIP switch $2 to "OFF" position or you will be
unable to transmit.

7) Ensure that all switches of DIP switch S2 are set to “OFF" position before
you close the cover.

3-3
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CHAPTER 4 PARTS LOCATION

4.1 TRANSCEIVER UNIT

05P0271
CPU Board
e .= DIP Switch S17
05P0272 o ; - 7Y B | i
TX/RX Board
05P0274
P.A. Board
L—(}5P0275
RELAY Board
_— 05P0276
SW. REG. Board
05P0273
TX FiL. Board

Fig. 4-1 Inside View of Transceiver Unit

4-1
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4.2 ANTENNA COUPLER UNIT

DIP Switch
DIP Swi-ch
DIP Swi-ch

Dip Switoh

Toggle Switch £3
(AUTO / MANUAL 2182)

Fig. 84-2 Inside View of Antenna Coupler

a4-2
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CHAPTER 5 INSTALLATION

5.1 GENERAL NOTES ON INSTALLATION

No machine can perform to the utmost of its ability unless it is installed
properly. Before beginning installation, note the following precautions.

AVOID WATER SPRAY

If the radiotelephone is to be installed on a boat, the transceiver unit
should he located on the bridge, in the cabin or the other suitable place
where they are readily accessible and reasonably protected from water spray.
Though the transceiver unit is splash-proof, it is not designed to be used
outside the cabin, directly exposed to the environment. The Antenna Coupler
can be installed outside the cabin, however, select a place where it will not
be exposed to salt water spray. Salt water on the antenna insulator may cause
unstable operation of the Coupler and may result in transmission loss.

CAUTION @ Furuno will assume no responsibility for the damage caused by expo-
sure to salt water spray.

AVOID SHOCK OR VIBRATION

This equipment is designed to withstand possiblie shocks and vibrations nor-
mally experienced onboard the vessel or on the vehicle. However, excessive
and continued shock and vibraticn can shorten the Tife of equipment. Where
necessary, appropriate shock absorption measures should be taken.

AVOID HOT ENVIRONMENT

It is recommended to keep the transceiver unit out of direct sunlight or af
least shaded because of the heat that can build up inside the unit., It is
also important to provide ventilation space behind and above the transceiver
unit for sufficient air circulation.

AVOID ONBOARD NOISE

Though this radio is well shielded from onbeard noise by its aluminium die-
cast cabinet, it is recommended to install the transceiver unit away from
pulse generating eguipment, computer-controlled equipment or motor operated
equipment, such as radar, echo sounder, gyrocompass, loran, sat-nav, other
navigation equipment, etc.

REQUIREMENT FOR POWER SUPPLY AND CABLE

Use the proper size of power conductor. This equipment requires ample current
(Peak 30A at the envelope of voice} to deliver full power the antenna. Use a
battery having a capacity of 130AH

or more. A small amount of corro- Table 5.1 Required Extension
sion at the connection to the power Power Cable
cable can markedly reduce " Cable Tength to " Tonducior MG British
transmission power. Use heav __12V0C power supply area {mm<} __ #  5.W. Gauge

i p Y 10m Brm? #8 #10
gauge wire (see table below) and 15m 12mm? #6 8
keep the length as short as o ém o lew? 45 #6
possible.

5-1
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— FURUNO

5-2 THE ANTENNA

The antenna plays a very important role in radio communication. Several points
should be considered when selecting an antenna.

Requirement for Antenna

The antenna coupler will automatically tune on any frequency in the range from
1.6 to 23MHz to a wire and/or a whip antenna having a total Tength of 6 to 15
meters. Though a 1onger antenna is preferable when the radio 1s operated only
on low frequencies, it is recommended to use this size of antenna to ensure
stable automatic tuning on all bands.

The antenna should be erected as high as possible, well in the clear, away from
any object which may affect its performance, such as back stays, metallic
masts, or derricks, etc.

Insulators should be of the highest quality and able to withstand leakage even
when wet. Stays, metallic masts, etc. shouid be sither effectively grounded or
insulated.

ﬂ:q@-r;\ : I

7 76 to 15 meters AN

By Strain

‘l Langer the better Insulator
Lead~in 1

T f‘&u
Insulator J % \

Stand-off N o

Insu}am
hJF”*?ﬂ%rter the

%ﬁﬂ better

Antenna | |
=

Coupler =t

Fig. 5-1 Typical Installation of F5-1500

5-2
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— FURUNO

General [dea for Selecting Antenna

[SHIP STATION]

ﬂ// | Fig. 5-1(A) shows the installation on a
1 ship station, using a horizontal long
ar | wire antenna. The length of the hori-
zontal wire should be between 7 and 15
meters. And the length of the vertical
wire should no less than bm, the longer

| [, Does /D the better for more effective
\L ; transmission.

for sailboats and power boats, a whip
rE// ) antenna is preferrable since it does
not require much space.

_ ‘ For installation on a sailboat, the
i ! | mounting location must be chosen care-

oy : fully so as not to disturb deck fix-
S | tures. Keep the antenna clear of the
‘ai:fff#;_ggggngéﬁzéézi, 1 spinnaker, jib, and of course the boon.
Cg;%d ‘ . : Stay especially clear of the back stay.
o i The taffrail is a good location in the
event of dismasting, since the antenna
TE// ! 7, won't be carried away. The best loca-
o [ | tion, however, 1s atop the mast, the
| higher the better for effective com-
1 munication. It is always a qood idea
to keep spare wire or an emergency
antenna gnboard in the event of
dismasting.

On power boats, since there is np mast
or deck fixture to worry about, selec-
tion of a mounting Tocation is much

_ : easier. A whip antenna can be

L ? installed aimost anywhere, again the
higher the better. [If your boat has a
flybridge, install 1t there. And if it
does not, install 1t atop the cabin.

Fig. 5-2

5-3
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— FURUNO

{FIXED STATION AND VEHICLES]

If the unit is to be operated as a fixed
station, and if you do not need many fre-
quencies, then you can use a doublet
antenna. (In this case, the antenna
coupler it not necessary.) This antenna
is simple to extend and very effective,
but note that the number of antennas must
be equal to the number of working fre-
quencies used. For this reason the use
of doublet antennas is not practical if
you are going to set up for multi-
frequency operation, since many antennas
will be required and switching among the
antennas may be troublesome when a fre-
guency is changed.

For vehicles, the antenna should be a 2.5

to 3m plain whip antenna(prepared locally).
It may be installed on the bumper or an
support arm bolted or welded to the chassis.
The AT-1500 Automatic Antenna Coupler should
be installed as near as possible to the

base of the whip antenna.

Ensure the mounting place 15 strong
enough to support the antenna under con-
ditions of continued vehicle movement.

Do not install the antenna near the
engine because of ignition noise. If the
engine is computer controlled, ensure
that the transmitting wave does not
interfere with the control system of the
engine control.

h-4
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5.3 THE GROUND

The RF ground is an important factor for satisfactory operation of the radio.
The overall efficiency of the radio can be related almost directly on a one-
to-one basis to the efficiency of the grounding system. It is of the utmost
importace to ground the antenna coupler unit. Keep in mind that without a
good ground an 55B radio cannot work satisfactorily.

For the AT-1500, use a copper strap (5 to 10cm) and connect
it between the ground terminal on the AT-1500 and a grounding
bolt or a copper plate on the ship.

For Metallic Hulled Boats

Copper Strap
(5 to 10cm wide)
‘\'\

< _ Earth plate

Weld an earth plate
Weld a grounding bolt to the metal structure

to the metal structure Recommended Grounding Bus

Fig. 5-4 Recommended Ground for Steel-hulled Boat
For Non-metallic Hulled Boats

When good Rf ground is not provided, It is recommended to run more than 20cm
wide copper plate from the outside of the boat tc the ground terminal of the
antenna coupler. See Fig. 5-5A.

W)

Grounding Screen
(To he imbedded -
at constructio Funnel.

Hatch

i \ : ey
. ~ Copper straps to each >
\\‘\\::::::;;> metallic structures TR

Fig. 5-5 Recommended Ground for Non-metallic-Hulled Boat

5-5
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— FURUNO

If there is no copper ground plate from the outside, then secure more than 3
square meters of copper foil or copper mesh, or connect metal structures with
a 5cm wide copper strap. Copper strap will work qguite well but never use
ordinary wire; good ground can not be ensured. The structures Tisted below,
when connected radially by copper straps, create an effective ground below the

waterline.

-Lead keel -Engine block

-Metal fuel tank -Rigging

-Metal water tank -Hand rails

-Hydraulic stearing system -Metal oil-catch tank
Antenna __

Antenna Coupler. _ﬂ__F__TzZ Handrail

/,water Tank

Fuel Tank q 11

J Engine Block-
/) ——Grounding Plate

Fig. 5-6 Radial Grounding Using Copper Straps

For Land Vehicles

For Land Vehicles ground the antenna coupler and the transceiver unit to the
chassis. Scratch the surface of grounding points to take off paint on it.
Securely connect the ground terminals of the coupler to the grounding point

with heavy wire.

; .
D//Wh1p Antenna

~Run through the body,
- using a proper
insulator

Transceiver Unit

Antenna Coupler

NOTE: The power lines for this radio are isolated from the ground terminal
and chassis.

Fig. 5-7 Ground for Land Vehicles

[

"
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5.4 ANTENNA COUPLER INSTALLATION

The waterproof construction of the AT-1500 Antenna Coupler permits indoor or
outdooy installation. It should be installed within 50 meters from the
transceiver unit, as near as pessible to the electrical ground. The Antenna
Coupler is fixed horizontally or vertically with eight bolts{M6} and nuts,
woodscrews, or U-bolts{option). When deciding the mounting place, the
following points should be taken into account.

1) Select a place close to the antenna base.

2) Select a place where the efficient ground is eastly taken.

3) Select a place where the antenna terminal is away from metallic
structures or stays.

4) Select a place where water will not penetrate inside the coupler.

5) Select a place where the coupler is not exposed to direct water spray.

6) Select a place where it is easy to maintain, but avoid the place where it
may interfere with crew or passengers.

B Y

Whip Antennaﬁhﬁﬁiﬁ
6 to 8m =]
¥

—!‘-—4:)—— 4-‘.9—1-
| : | ‘%fz
The vertical b ; /
portion should | | E '
be as long as : &
possible, | |
! |
| Fouly
. al A
? i —
i i = /
Long Wire Whip Antenna with

Slanted MWire

Fig. 5-8 Typical Inst)lation of Antenna and Antenna Coupler
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M
| 21

flj

7 //‘/ L‘

/ |

/ |

|

, |

‘, ; / Metallic 7
A s ™ Mast 0

Long Wire (Bottom Feed) Long Wire (Top Feed)

y
i
|
i
L T S P

AN
/ [ ]:”: This grounding element
#\j : should be as long as
possible.

. (The length to be the
" quarter wave length
~of the lowest frequency)

7 N

Inverted-V

Fig. 5-9 Typical Installation of Antenna and Antenna Coupler
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Mounting the Antenna Coupler

This coupler can be installed either on the floor, on the bulkhead, on the
ceiling or to the mast. See Figs.5-10 and 5-11.

[t can be fixed with tapping screws to thick boards or walls, with bolts and
nuts to the thin boards and with U-bolts, supplied as option, to masts. But

never install the coupler where you can not easily open the top cover for ser-
vice.

You have to preset the coupler for 2182kHz after all the antenna, ground, and
other cables are installed. When closing the cover, fit the gasket properly
and tighten each bolt to the same amount of torque. If the bolt is not
tightened properly, water may leak inside the coupler.

A / B/f
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Remove
paints
for
effective
ground

Securely
ground the
bottom
fixture

For thin walls /

If possible weld a
grounding bolt to
a metallic mast

Fig. 5-11 Installing the Antenna Coupler
5-10
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Anti-moisture Measure

When the coupler is installed outdoors, ventilation must be provided to allow
trapped moisture to escape. Two drain holes are provided, one at the rear and
one at the bottom, and one should be opened according to coupler installation
method. If the coupler is installed horizontally, remove screw A and if
installed vertically, remove screw B. This should be done before fixing the
unit.

SN
Drain Hole N

Fig. 5-12 Drain Hole

Connection of Antenna Wire to the Coupler

The antenna is connected to the antenna terminal of the Antenna Coupler. The
insulator must be relieved from mechanical stress by using a short flexible
wire between the insulator and a support. See Fig. 5-13.

When the Antenna Coupler is installed in the cabin on the boat, keep the length
of the feeder as short as possible. A lead-in insulator should be used to pass
the bulkhead, and it should be able to withstand high voltage. See Fig. 5-14.

tead-in
Insulator

Flaexible Wire

=" 7 78
Wire Clip 71
LI
i ‘_ﬂ" i
o) i Stand-off ﬁ\
Insulator 11 s |
‘ W 2
Strain Insulator ,; K
Fig. 5-13 Connection of Antenna Fig.5-14 Antenna Feed-thru Using
Terminal A Lead-in Insulator

5-11
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5.5 MOUNTING TRANSCEIVER

The hanger bracket supplied with the FS-1501 allows mounting overhead, on a
tabletop, or on the bulkhead. Make sure the selected location is strong
enough to support the unit under the conditions of continued vibration and
shock normally encountered on the vehicle or boat. Where necessary, reinforce
the mounting location by lining block or doubling plate.

) A O T

Fig. 5~15 Mounting Transceiver

Mounting Procedure

1) Brill six p !nt holes for the hanager
bracket.
i

L2) Fid the hanger with the self-tapping
serews suppiied.

For thin walls. use holts and nuts
instead of the tapping screws.

Wood Screw

T ¢5x25 3) Mount the transceiver unit on the hancer
E, ‘ Knob | and tighten the knob screws at an ade-
o i el Serew quate viewing angie.
119f ! o | 'm@
N (- S A
,,,i,,, L3 T washer e e — J—
. Hanger Blacket
\ T A A B —_—
v ;62 RN PN
» . i Ay i ;k Ilﬂi(,)l
y I Lie. o il S T
v e 7 g > - S
S 190 - ;. 89
/L‘ . A_‘_rf V
- 303 - - 150 1 |
LN k
| " |
(Numbers are in mm.) e ' ' ' ‘
N R
Fig. 5-16 Instailing Transceiver Fig. 5-17 Service Clearance
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— FURUNO

5.6 CABLE CONNECTION

Refer to the page 5-15 and wiring diagram on page S-1.

Description of Connectors

On the front panel of the transceiver, you can see a connector jack at the
left lower side. This is for microphore conrection. Each pin acts as
follows. The numbers are read from the solder side of the connector plug.

v Connected to the ground.
PTT Gets the transceiver ready to transmit.
MIC{+) A path for microphone
MIC{-) Connected to the ground.
PHONE Received audio frequency output for handset.
+15V Not used

202
GG

O 1 & DN

Fig.5-18 Pin Layout of the Microphone Connector Plug

Fig. 5-19 is the rear view of the transceiver. You can see eight terminals
(connectors). The roles of each terminal are as follows. The pin numbers
shown here are also read from the solder side of the connector plug.

i

. R m e i
COUPLER TELEX REMOTE KEY
Fig. 5-19 Rear View of F5-1501

SPKR GND

ANT is for antenna cgplgl

Coaxial Cable

Fig. 5-20
13.6¥0C is for power supply
@ 1. RED (+)
@ 2. RED (+)}
@ 3. BLK (-)
@ 4. BLK (-}
Fig. 5-21
5-13
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— FURUNO

GND is for grounding.

SPKR is for external speaker

o] )

Pin Jack

KEY is for telegraph key

Pin jack

Fig. 5-23

REMOTE is for telex terminal (Thrane & Thrane Model 1600)

1. XD Transmit Data
2. RTS Request to Send
3. RXD Receive Data
4. CTS  Clear to Send
5. ov Cammaon
a Fig.5-24
TELEX is for telex terminal.
ov Connected to the ground.
SCAN STOP Not used.
TLX BK Gets the transceiver ready to transmit.

LINE OUTE+) hdBm/600 ohms audic output.

S~ TN s o )
P

LINE QUT(-}
LINE IN (+) : i S
LINE IN (-) 0dBm/600 ohms audio input,
Fig. 5-2¢
5-143
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COUPLER 1is for antenna coupler.

RED +15V +15V is supply for Antenna Coupler.

. BLK 0V Return line of +15HV.

ORG TUNE Signal to start tuning.

© @ YEL BUSY  Signal to tell it is in tuning sequence.

C:)(:) . GRN TANT Transfers antenna current to transceiver.
BLU THRU Signal to shortcut the coupler for

reception. ("Shortcut” can be selected
Fig. 5-26 only on 1.6 to 3.9MHz.)

D.®

LW
. . . .

NOTE : While using a resonant antenna like doublet antenna,
and Antenna coupler is no use, then turn DIP S17
No.6 {on the CPU Board, see page 4-1) to OFF
position.

5.7 WIRING

A control cable and 50 ohm coax. cable are used to conmnect the transceiver
unit with the antenna coupler unit. 10m control cables are supplied as stan-
dard, however longer cables are optionally supplied. Not only the supplied
cable but any other cable that satisfy the specifications (See page APA-1)
may be used.

NOTE
1) To reduce the possibility of picking up noise, locate the cable as far
as possible away from the following cables.

a) Separate 450mm or more from the cables of pulse generating equip-
ment, i.e., radar, echo sounder, SCR controlled equipment.

b} Separate 50mm or more from other general power cables, e.g., cables
of electric lights.

2) The length of the cable should be
determined considering future main-
tenance ease.

Terminal opener

_«— Lead Wire

-

o Hold down the
N " spring on the
terminal and
dip the wire.

3) Connection of wire to the clipper
terminal in the antenna coupler
should be using the tool provided
inside the antenna coupler.

Fig. 5-24 Opening the Terminal

5-14b
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} 3 4 I 5 6 5""15
TB2
e gl 6} BLU— THROUS!
not the 5 F——GRN —=— ANT CURR.
"GROUND" —
terminal 4--——YEL——-3-BUSY
— Total length of [
A antenna should i——— GRG —T TUNE
' H} be 7 to 15 meters. 2 ———BLK —— 0OV
= — 1 ——RED —=— +15V
L]

Coax.
See Note.
$
3!{
A
Control Cable

Note
For vessels constructed of

L

CaMemﬁ%%’ TV

e/ e)e

__"_4._

r,_

AN
i

Fuse Holders

(RED) (BLK})
. L
Grounding & o
Wire
Q&Q b 8 o
M
conducting material; 12vDC 1

connect the copper strap to the ship’s metallic
superstructure or grounding bus.

FPor vessels constructed of

non-conducting material;

connect the copper strap to a copper plate on the ship.

Power Cable

in.
20AH

Peak of transmission: 30Al

GROUND \\}_

TERMINAL ~7<g;:ti>

COPPER
STRAP

Control Cable

055D0463-0 CONTROL CABLE

0550462-1 COAX. CABLE

Sheath Shiel

AN
Insulator

d Inner Core

When RG-BA/U or RG-213/U is
used in lieu of supp?ied cable;

1 25

N
A AN

Shield Inner Core

Sheath

Insulator

When a coaxial cable
having an outer diameter
larger than the standard
supplied one is used,
replace the "pipe seal"
with the one suplied as
"accessories”.

WIRING GUIDE FOR
FS-1500 SERIES
RADIOTELEPHONE

FURUNO ELECTRIC CO,, LTD.
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5.8 POST INSTALLATION CHECK

After wiring is completed, proceed (in order) to the following checks.
These checks will ascertain whether the equipment was installed correctly
or not and will prevent unexpected accidents. This includes the checks for
Antenna Coupler.

Visual Check

Before turning on the radiotelephone, visually check the unit as follows.
Antenna

1) Are fixing bolts, wire clips, shackles securely tighten?

2) Are the antenna and/or coax. lead-in waterproofed ?

3) Is antenna wire surely connected to coupler?

4) Be sure that mechanical stress from the antenna is not applied to the
terminal of antenna coupler.

Antenna Coupler Unit

1) Is the unit perfectly grounded using a copper strap?
2) Is the grounding strap short enough(within 2m)?

3) Is the drain hole open?

4) Are all wirings made correctly?

Transceiver Unit

1) Is the unit grounded with 3.5sq grounding wire?
2) Is the ground connection short enough?

3) Are all wirings made correctly?

Rectifier

1) Are the voltages written on the rectifier unit and ship's mains the same?
Supply Voltage Check

Make sure the power switch of the control unit is off and check that the
voltage of the transceiver unit is within 13.6VDC + 15%.

5-16
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Performance Check

If no problem was found in the checks above, then turn on the transceiver
unit and check performance.

NOTE: Antenna tuning may be difficult if the antenna length is too long or

a)

too short. Adjust the length, if necessary.

Check by self-test

b)

Check the antenna coupler unit by the self-test described in 3.2 SELF-TEST
“CHECK OF RELAY"

Receiver check

c)

Set the transceiver as follows and check that all the bands are received
clearly.

If the receiving signal is too low or there is too much noise then return
to "Visual Check" and recheck. Double check the antenna and ground. If
there is no trouble proceed to the next step.

Transmitter check

Check if "TUNE ok" mark is displayed and automatic tuning is executed when
the [TUNE] key or the press-to-talk switch is pressed on each band.

It is designed not to take more than 15 sec. for automatic tuning. 5o if
you find a frequency which takes more than 15 sec. then check the length of
the antenna. It might be too long or too short. "Good length" may be found
if the antenna is shortened or lengthened by about 2 meters.

5-17
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5-9 MANUAL 2182kHz SETTING

Regulation require that 2182kHz be tunable either automatically or manually.
The setup to enable manual tuning in the event the antenna tuner system fails

is made with DIP switches in the antenna coupler.

LOCATION" for the location of components.)

1) Turn on the power of the transceiver unit.

2) Open the cover of the Antenna Coupler Unit.

3} Set toggle switch S3 to "AUTO" position.

(See "Chapter 4 PARTS

4) Tune the coupler by hitting the [2182] key on the transceiver unit.

The relays should chatter for a short period and then become silent.

5) Record the on/off status of the light emitting diodes (LEDs) CR33 thru

CR52.

6) Set toggle switch S3 to "MANUAL(2182)" position.

7) Set the DIP switches S4, S5 and S6 so that the LEDs are 1it or
extinguished in the same pattern as recorded in step 5) above.

DIP Switch 54

No.l1 - CR 33 No.
No.2 - CR 34 No.
No.3 - CR 35 No.
No.4 - CR 36 No.
No.5 - CR 37 No.
No.6 - CR 38 No.
No.7 - CR 39 No.
No.8 - CR 40 No.

8) After setting the DIP switches
several times to make sure the
change, try 7) again.

g) Set S3 to "AUTO" position, and
Coupler Unit.

Download from Www.Somanuals.com. All Manuals Search And Download.

- CR
- (R
- CR
- CR
CR
- CR
- (R
- CR

O~ B o
1

DIP Switch S5

41
42
43
44
45
46
47
48

DIP Switch Sé

No.l
No.2
No.3
No.4

(R 49
CR 50
CR 51
CR 52

toggle S3 between "AUTO" and "MANUAL (2182)"
status of the LEDs do not change. If they

then replace the cover of the Antenna
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5.10 Installation of VOX IC (Optional Supply)

Vox is "Voice Operaing Control" and by using this you can transmit without
pressing a PTT switch on the microphone. It will automaticlly transmit when
you talk into the microphone.

How to Install the VOX

(Refer to page 4-1 for location 6f Ul6)

1) Find the IC installing place {Ul6) on the TX/RX Board (05P0272) and solder
the IC into it.

2) Select "User Channel Mode" and recall Ch.92.

3) Press [ENT] key and confirm that "1" is displayed on LCD. If not press
[ENT] key again. Now the VOX operation is enabled.

4) Press [SEND/STOP] key to go back to normal operation.

5-19
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Connector for Antenna

Connector for "TELEXY

Connector for "REMOTE"

Connector for

Antenna Coupler

Connector for

AN

Ground Antenna y
Terminal g ISP 2 S 2 IS
Power gﬁ
Supply: \ . 95 95 o %
: 7
6-287.5 L
%
bfje) R M) el rh ik %
N 7
' [/
§ [/,
R iy W
* (8 hl n %
3 8 g /
| 7 ;5
o o 7
™ ¥ %
o 7
] Tl f
N I f
2
More than More than
80 303 80
250 ) 89
o -] l
(o [ | o F
| Tor)
? e [ o
o [ .
7 — 7
/
///////////////WlW 7
= ® M R | & & @ B &
ITEM NAME MATERIAL | Q'TY DWG, NO, REMARKS
. m | = a # |la_wn
Ag{PRO\%ED — THIRD ANGLE PROJECTION | TITLE  FS-1500 SERIES
j Te i o~ - * ' R T
CﬁECKgD R SCALg l /5 ~ TRANSCEIVER UNIT OUTLINE
. Pec s 287771 & m @ & - —
- B L r o | 538 ovens EB5485-009-B

FURUNO ELECTRIC CO., LTD.

Download from Www.Somanuals.com. All Manuals Search And Download.




FURUNO

I

Y
% | 1 o= %
] (o 1= 4i ) el\ [ p’rti%%gé
i W il é
| 7
| %
o | o o
2 ﬁ"“'“'_.;i,._"g];éﬁ“"“— o _ I é
T NAME PLATE .><(£éf;éi¥7
| i é el
| 4-8X25EAR = jﬁj
@ ; / OVAL HOLES T ]:j’/
I= - * 2 é?
6-¢8 et~ °f 5 /
e ke 85 =
llarnlll 07 //

il

i

L

1O

ol _©]]

T T

)
DA E NA 7RI (BREESGIR) |
% ;. REEORNHPICE YT
AR

1) Vent tube should be mounted on
either bottom (factory meunt) or
rear of the coupler, depending
on installation methods.

o Brell % name wikee T B rt | Bweatb. | fBmarks

M;EE"RO\;ED ;4;:'//17{_;3& THIRD ANGLE §R0J§:T|ou 2k TVvTF+TAHAITISHTH

checKED ?«j'}/ﬁ?f/_}, Beak | 4 T W TeNNa coupLER
%!RA‘N f:!;\:;f:u:\?i w’s I GF?T 2.9 kg WG.N%. C65485-010-E

FURUNO ELECTRI1C CO,,

LTD.

Download from Www.Somanuals.com. All Manuals Search And Download.




‘AL O DIMLDII ONNMNA

JLHOQ

J-ti10-s8vs3 PMw Lo

YON S
14+ £2-2aq

NMVYEQ
o N

En

ﬂ
WYYHOVIQ NOI1JINNOIYILNI v

INOH43131010VY 855

Wa3i | ‘w
a.. ﬂd. U&

aIOIHO
"{ I

SIYIS 005L-Sdg M| MUF RS TE

Ol AvN 1
(e e il

SHEYWIY
& W

"ON DMa ALD | VALY ﬂ

INYN W3l
. 4] $

INOILdO)

{YOE MV3d

1
t
fm————
|
|

A mm e —— e ———_— e

34im ¥3daO2

C

@

NCILLJD UDIVIS TYNHELX3

= g

NOI LK A% HdwHe3T13L

>o|.-

7] |‘|”v

Sid |'.I.v

oxi —=h

¥iZ JaA9E O

ATEL + £oar

™t Lo (310638

Lopa ]

§

L]
nil e
" AQ .~
] .
908

i
@

1P0 W @ “
'

[Ny x1]

o

h
'
1
aos\_._ns.ﬁ Q> s
*
€
Goo-w] Y091 .

1
A8 X711 l.‘l_.
1

mg

§ ——— HINOHHL

G +—— LNFHHND LNY

M

' ‘_.I.l._.m.:m

:
|

€ —— FNL
]

na

z .“,II..E

M A-ELNYIS
51d diHm 80

3UiM WOZ OL 9

I\ YNGILIY 3ALLIVR
A\

INOI 14D} 431dN03 ¥

~

NNILNY
J08L-LY

$ e ASL4
b HORr )

- ™m0 W

49 S0l

431401 5in TNOHSOYI W

LINN ¥3AI3DSNYHL
d00SL /L0SL/005L-Sd

" oNNMN-a

Download from Www.Somanuals.com. All Manuals Search And Download.



< i el ! o ; o
T T i T
wJ
=z
- - I o
900 I
VoAU o
FHA+—% ¢ Aa* L
o t—e—K E A0 1
e ¥ AD [T}
- £zodso] 5
7420450 L o
vd %08 14 X1 €08 J0AFE 2 o
|
XL o axi << o~
] b W < 1NV ANV @ ;| =
! €or 1 eor i <
: <X zor yor n<| 0
: 6| %] DE g
5 2, ELER (W] U5 @
H g 2 = ﬁE 2 '_Z&Z’i‘ﬁﬁa_:gggﬁgif =z <
g8 v {/Iove REVVISIUIITOVUY Lo o;
1] a— e— b - VM UNO DTN Ny, w
‘ oA A ) 5
E q €y O |wg
] h 1 = S
) ; iplele) wrk @ B2
@ Drei® | : - o p— -—mEnO~0cTENOD -
;‘3 = E‘é s s é I-gs./:&ccr_c &C_': g:z\_/:’:.e.h_ac_ér_nr_c ! Rk | -1
< -
B L ==t :
AZH) } > e o 1 R
| :>;>}—J Tktd ' R
> NCdp 2 or—— 7 R R
n <A NOdd b ¥ | G PR R
e . o =~
o 22 z0r Phis
Y4 vrzz | 431dN02 s@ a8lmz
=l 53 -G
38 3¥vve o y——x3 mu 5%
- M r—-< w
i - > 4 W<y ASNE %2 etiaf
T T s bog b———< £ WL <| ©
) DT ——K 2 A
! | D b H— L AS+
- i r
La-ks 607 er I
—em w
AN . Xapy| . i3
> (DL S NTND ]
5 ogie 5 ) NS o
S g ¥»———¢ g [—ILN0 W 3
e — D g Al (00 W )
oo AD D>y o < % < > € dr—< € M8 XL ! s
< - AC :> € Ot D] € < P 1 dOiS NVIS | u-
NS ASL+D T o i z D b A0 X
oy AGL+D b et Lo
S - VA o zor
5% zor ¥
£3
' = 3L0W3Y
"""""""" il
P S or——<C 5 A0 i
- » ':’7—_‘:<$ s.u:é
' - - D g < £ O
_ > T < 7 SLYy
PR T b o
> 07 d—M0N—g 0 ¢ Wl €0r
L ity i
g o 1wy
> 9 >— ZiSd—K * <
» r— wse—k S ¢
> os,t),— A— T o —A D A
D gl »— Viva—< g $ zul
® 5 ﬁ»):uu 53‘ i
>0 L
b & x— — § 2 _./\D UNdS
I g o &0
boh S SoL—Xk 9«
- S
>
' e = § g
b 7 >— -
' g iy b S :
n zorI I |va.’
ROz 3= Mk ¥ ¢
:; 8 A50:4‘$ 8 « 1051
S A B
PO »—  WNARHq ]
> Sb M ALK S g >
' pw A oKW b > b
> n— G
N 1 eI Swkad w
| 2= X
]
b 3I—mxl=< 6 ¢
SR il o
nE = s
DS y— fHl—< S ¢ x
M ) n>'r>.——um—-;<z<K sw
s [ X D E y— ASnE—< £ ¢ > o .
N P A LT & -9
&) c>a DL d— AL ¢ o &
N = ge53 LOI‘J | or eTVT STV 24
-oam L Tl 2l — N
f My T ——
i ) i | I
n | | ' 9 NS+
o—] = - jg < ' 4§ 3NOHd
2 =< v (DI
: - 713 S . & (+DIW
| < Z lld
=~ ™
B L AD
3‘ sorl
x - -
u 3 -
m |
- < ' ) 3 o

Download from Www.Somanuals.com. All Manuals Search And Download.

FURUNO ELECTRIC CO. LTD.



*al’l "O0D DRILD3IT3 ONNANA

J-€L0-GgHG3 ONoMd TR 5 | NmYea S31435 005k-S4
& B |4-42.4p| @ W
VEE NI N e o)
NdJ LLZ0dS0 108 oo B M
L | A Ca7 o rv  Q3A0NddY
P R P .
- MS0/0LZ SRITE ¥ gy _
MG0/05 SyHTRT™ Tleny LD 8x4000L w "
al 9g “ o
H
s 4,02 5000
2 & 9000 o 6 u/L
5 M L ——> & NAS 1S
Hd b b Lld b— 19— U ELSH
L xu/xL LS b e 1x R - Iy
:v,.n MT... .MJM 89y (65— 5 b1syH
- 30N § ¢ — 89 85— € viva
VS 6 €—69) 158 IOMIOL Y Vivq e )
%3 X4 8 «— 0L} 994 w0 g b LINRED =
CLER wmz% WT,WMI < £l mw [ w_—Mm T8 R/XL 1S
T8 g0 oo on - « 48)
w4 €20 TT D oe 24 3LNW \
¢ oed FaHL
N , 955 A
WIS 7 - 5 ! g ST {1
2 e —— o L2d ~ %004 '
sD " e—ELr PE] * ezarmy ¥ ‘e W 74
1 N - A
o8 uy 2oz ELd b o NS TS ]
e —ca : S o —r
. - )
-5 X001 aLr AL 2 g W 8 B —rlszaseinol 4] "y 2158
L0 4X40000 ommwzemz w2 Wu 113 ﬁhmm.r 9 s CRTH | $2d/2 1001 Ud oz [X] LY _L.mM
wy WY = %A Nqé.axém o{ 124/ Lot 54 m“ %mo.ax.;w% ﬁlxz_mm% 46; L 32 A
I R uPde wo T .rw 9%5d 1 0y e e 9
. 7D VDSSAD ov Ly s5d _ g g 1L
€ 1A - o 52
niF U 3 < 03h g ved 1 0 .Tfnmu €
i 0s < G 7 :
NV P, B00LIAT o 12 A €5d 07 Thoy Efae-oe
Alo/ol,rldﬂ:. €N s e . 5 L el i Pe .
5| ov h (ISYR) ALOBEICH/ Lomsa (B0 T o 24
A6 ]? {LV17) ALOSLESTH pieom Tloas v 5
EN YA WOUdZ3 LY €L g N %) = S > 0L
_|u BLHGE | o, scy o ?
h [ !
8 ' ‘ A 6L8} oy $9d Ie 154 s < 35 2 —ba N
! ol m 3 Bt :
n .
! | 224 ket 55— § kL
: = g5y Z INnL
rl; ? Mﬂ% INVI «—JP5—15 & IV
H 9 e,;m\%m 08y vd ES— ¢ Asng
TYTA GA A SSA m & Tiew 09 TS5 § dOLS NY3S
NS g LB T T3] 0% eSS 6 Y8 x3mL
7] 5 284 L€ T
zss zn M08 GLTIMM 3 —<<p B ¢ a2
[elen vag|E e g — o~ = A=
IHOIMMO) 7 “is e e S E{F mﬂ 2114 i
§ il £ 3 mwm 3 ol < WIX3 WIX idw OdW 1A Asz/moot M 2
21 LD 00A LIS A% . T T T e g &7 oo s
Tz €€ 244 "
_ = ] o shido _ o a A
A¥1dsia 1084 Y AS 137 -
v | L«Wﬁ».u.|.ﬂ > 8 1S
tee dEE T
Eh 2 < 1120450
7T i on ¥40 922 ndl »08
AS 9gy _—
9 ' S ! v ! 4

OoONNAN-E

Download from Www.Somanuals.com. All Manuals Search And Download.



FURUNO

|

S-13
‘ 2 ! 3 4 | 5 , 6
B02 TX/RX (172) | . a3 - |
— IF AGC IF GAIN P
05P0328 9 b1 N2 RX CHEY o o g§§ 3 | =
- .‘.?‘_Ji“’cﬁ G - Y X x2 of o] 3|—00—I:'—J—M-D‘;£ (5 Y
3 i - ﬁ 3 o < m i 95 b o o &4 * o :m
o~ 8z lx @ & m a QE ;5 C 2y - > FEG S, wd S Ou ! 3
Nﬁ z [ O S o e & % s ol © o Q23 . :ﬂ¥ Szﬁ g IN _':' " 2 s s R166 10k § §
2 RE Brd ] 55 o glgle m 2 I o3 e Sy InE 28 ly & 285 S e
& HH T ™ e 55 B R %“"‘.‘:’a FEeE Vg T f— 3 @MCE TXC #v| 3
RXINJ ¢ sLala | [ 4idn i - 2 Ty 3y v fa 12<|77 W] STAGC FAST ] ||
e T § TS e “ 2 REHPHC
31, 5¢ o} b L bE MRz N E Telle £1.
g 2ty Bede s el RO aif ) MR P " Bys,, O, o pimsCon B 53 |
' 205 o EESE E o 2SK125 x2 uy = SBL-1C ST46C = 1op/25V < b 22p/25V {121 b I3 '
8 { S8 SL8&5 T x {4t RF ke ¢
“ 7 vosr w2 g m é’ff T E E?wﬁ cs9 C58 7 ]
. 3 2 1372720 2 1 38«
° Spaty wscai (I P ST s
e o m g = 30 ISP o =83
P 3T B g Je JS i’ E -6202" [*1] g::ﬁvmg ¥
EXC F ] [ris oy 4 E“: 180 1 UN4122) & &
oUT| EE S B E & 3 UE W],
o 2 £ T M8 vec [T 23
T e o d < 4{ Pg 2;‘ 5 q Q14
38 039 & s L M F 2 ‘ , BCwsY @
-] .
o lU -4 6 o _ U9
s g A S i gt ¥ o : (s . TCh0s6BP .
" ] E& f 2 i & Bl 3 © i o ' [
- 0K .
_____ < = 2735 = - ™ 5F T
Tz i ' y i T~ ;
LLT1080CN | ~gyy BRI T ' X IF GAN] + 77 =
OPTION gfr= R ot (R23 LOW 23 ANTBOSF [ <
B B 7 A i LN———‘BSEB ] arsld
I ' = >
10w/ 25Y ';} 0y 2 ok ¥ gg B cm VR2 2
W o S R62 T R138
M sty | oW L8 Z > w OPTK?‘MI'";gﬁ""Wm 20 FHIOAL 1 for | w0 Cue
TXD 1 I ge 5 , v P ; 08 In
T RIB 1) xe ERS 2 ROV T'eey TG 2 100 TAT6SEP Rk T L
RTS 2 ~ bt S 3 1 , VN 1 47k .c“',IA ‘;—»1 ov
RXD 3 ¢mwR11h38L 81 ) = S gise bour LYOXI M . o PTT
(TS 4g—mR1B 2L R Eq o 9 Vo;‘(g‘ ] :gv;p" oV _vox ! Wiy 3 MICIH
W seqbTgh KRR £ A 1] Rm9 477 3 & MIC=)
3 g 0\ o LHIC OFF OB oq ]g, 207 5 PHONE
I,‘, &g §§§%ﬂ SHEVE <2 2 zTXW‘ 6': 156 +15
15V 14 d ¥§ é 2 7 3 150
+ vCC ouT
0V 2490123 Q19 UN421 IN N 30|c:/79
TUNE 3¢ E i‘l ; % 7 12 ALC Ty sy
BUSY 4€—1O ox_<<o ¥ 24
IANT_ 56— Opt——— - M AL RX A 9 PR XX -
o7 eHHaet s TP B e 8
TET T 3¢ Q20 U1-U9 EN oV JAGC MSkUSQS‘P ) £y o/ m 680 LINE IN
§§ §88 33 uum MS4972P i AR . s 15x R99 470 LINE OUT ]
P= > 1
_ U2roswo ?Rﬁs 10k o~ Y 00 i;*{&:ﬁ? }%V}Z.?l?t [t wimn| 5‘4’.9 Em’"@kﬂRm Ctib
KEY @ ! \ | X/RX (2/2) Y T [ D U 7 [3% Jwzsv '
@_:[4 >fiR12h 47k vc[o& 9 SSB ) R97 4 “n 5 W Js
g% 5| Rio2 2 s ¥
lﬁa N P % a7 § 318 w2V NM0B2 Ce
EXT SP p— qJ* = [ SIvee
~— T 03 un 2
o ‘-ng < é%'z AHn @ ' L§ ov sa  INI
| - Binh, <€l LA ] R =
J10 100%4 & P XX NQIISD EN_ov R0 Jaec ROV 12 sa
OV 1€ rie gg O o o7$"|3t- TUNE 10 ON/QFF sa W3]y
S/5 geReR—R N 127 A RI60 3. 2K TCLO66BP (169
TXBK 3¢ — ) g ¢ g o M0 117X L h_ioRCTS U9IA e Rt 32lge op s
LINE ,4¢ vV [ v g3 « 165 x k%
ouT (5(1" Rm—‘ L‘;—g{l&_mn\ 1"'5 —11’ —1 1ol T U‘!l-eﬂ--ﬁI = y 021 P 8 J"lC\64 gc ;-—1 [ TOME (44 O e ° b 47K V v 3 <14 " 2 *
LN (8 - 7T<[’TIPT 7Lf l el 1 - [ I EEES I " R94 220k RY06 33 2 o T v
N et T8 88 777 €153 0074 L___B.?L‘}m e . I
v O wé hariibar L +—HHhH Q18 UN&2H E &0 /5V Vet .
5t ¢ ) AR 156 0014 Mu/nv (143
S & \ sV 16V f—f'f'J %‘%3 ‘qa.g"ﬂlm 2] 100x8 (n;‘ 2200p/16V
. 151 o ST <
2 s all] :
= + A2 ~::yl-4ﬂLle'£—£ im:b%ﬁh Lea? 2 %l—lﬁ_ EREARERRNRRER JPrise = LIS« LT = —]
o —amMYNon o 2 ENOTVRRRRS R NN Or QTNDNINLCRSY -t caumtno-oaPEND -omsn NN m ;:r:~f
u I w >
¥R 53 >oungu>u>>>> — X W w> XX rmZ ] B2 S2BYIorTNex2> G zz guo.l}(J cesa3
SEE R MR SRLELSTTE S - »Ego S5 meet~g - <hashas B 25 5 S& —
(%) ¥ = . .
& 5 : & B | % %
———TCONRECTION USEp A ROVED, ¢ TITLE
NOTE (1) RESISTORS ARE IN @ (1/6W), CAPACITORS ARE IN F. PCB NO. | R189 | R190 [ 10" i¢ AGC VOX FOR; g =@ - BOZ (05P0328 TX/RX (172)
INDUCTORS ARE IN H, UNLESS OTHERWISE NOTED. ? CHECKED
(2) MARKS O ARE 1000PF/50WV CAPACITORS, 05P0328A| X | O | RF GAIN POT. | ON/OFF X FS-1550
A ARE 0.017yF/S50WV CAPACITORS AND E 7} 1o * : X 3
JUMPER LINK ALWAYS | ON IF VOX IC| FS-1500 . ES5510-003-G

FURUNO ELECTRIC CO., LTD.

Download from Www.Somanuals.com. All Manuals Search And Download.




FURUNO s
' | 2 | 3 4 | 5 | 6
B02 TX/RX (VCO)
(@:c W : 2
MSAS2TP ZKIATM-0 pig Ry Ris Vo1
‘ (38 o 15k 10k 10k
4oy (O~ @ :0v @ :+5vA @B :45VAl U5+5VL3 TR & & ¢
: S Trzum 0 1¢ 0u 0. 11 ™
3 R2 4.7k g71 oi 4 C6 €29 a3, R1S '
= o> ilials 0 470y 3 !
giA 16 "{251VA 5 'l’ 0.0 /10V b 22k
7{ Ve |[101% v
2| s ARB et ) e r %éa%m 1L0
T e o Re "’3'?5 €55 . C62 336
<
__RSTRef_m:q 1IRST Ref|S C40 470 VR1 04,3220 RT3
Ll PV EN 3 1| ok rem 470 25c000 | TcoTod /% HZ12A-1L o o
1 LﬁKFAM 5(5 TP1 5'|'477 (3 ] =2 by v 60 (56 T
0 1 [X0 Fay U6 TCh066BP Rz R34 Ré5 -
a GNoxIN| P gg oskap 10“ v XN Q5A Q6 UN&211 x2 L& R29 S 470 o QgZSV 2&0 470 g-»
1000P x4 9ls |15 U2 sle [s 12v) EEED Eﬁ‘ ’5530 vR2 370 R
RST2 , 155135 x4 050 | e 5 Tty Q7 HZEA 61 10p T9 100 100
» , M54927P -2L [ 5T460
’ G w £ R37 100
—-—_*—.‘ —
ST SYN , o[ G8y —
! 5p Sl {206
RST1 ‘ Ut 5 R33 0o
; 3 2 2 T4 RM & 4Tk ]
DATA : ,a 5“75 220, L5 L
A FL1 28 15V68x4 104 R34 47k
(K ] 2 9 fs g oo O; L= 00 2sKk2416R =3
‘ D, 0rF e = i ,[a1 az a3 a& a5 |, 2SK192AGR
RST3 ! 172 ] 2 SL U7 M54972P Vee 127
! W, a2 T T[ L E o oo |3 13
— R T 6] 7
UNLOCK ' 10 STuog 73 Va2 | L_jt—(" '
L D +5V P8 TP7 WPC103TH R4 | 2SK241GR '
T/R (% oV ) 49.5MHz) 220 ¥
U1 l 88 92 ?Eﬁnsv
C2 TC4013BP 1op °F s .
1000P x4 U9 _TA7310P
10 Q1 -I >—-| >+ ™3 J
00U gy ZSDISA/R +BSV ST475
* 1 2 3 & .Lc91 9 (96 4P
+15V < _-
e LT T Tt ‘é“ sl T e
v————¢ T4 +0123 7 | oven| 3t L@PTO b _'J L--‘J, 0P 80P 120P R67
v 12 'f /v 3y | - To (54MHz) N, 2
VR3 (821 4gp ; 95 Q6 R66 R68
<C>10214 1/’125 OI v i} m m s gﬁns x2 T Q14 UNG2T L% 00 cim o UN&122
S HZ12C-3L (84 57513 o Ve RE7 21 C104 ['c105 E R61
+5v +5v 0ol o RS3 6y K 0.0% [&7 m %&L STk Tas c119
RA6 Moo g (9 220 UNLOCK Vee ., R0£8 |2 Lot/0 io_‘cm '
" , R J ok T epllol TOIS ‘>§§Iac1083 Ofys_ ! M3 credk JO4
| 4700/10V 8l Ve 2 Ref 6 TP LR58 1; |—J'—l 2%4p 5| vee £1e
v ) 090°| U110 1 b K1t ok CRMCI07 R69 £ I3
OVEN { GND _ RsT Ref A C106 15V 33 22k
i 1217 4 TRsGROIZE M) oe 68 114 000 oo ¥
OVEN O : v * é’s"z o /X0 poule 5;13 5T477L:$ A M
WSS g 001 Seerhom ] o @
Tan e L {4 5MH2) e ’
25K192A
UM MS4927P [vCo3 25K192AGR 310
{ @ ~ @ :NO
NOTE : (1) RESISTORS ARE IN Q{1/6W), CAPACITORS ARE IN F. * 3 t./“MY\S 7 p 7
INDUCTORS ARE IN H, UNLESS OTHERWISE NOTED. APPROVED! M TABUCE TITLE
(2) MARKS O ARE 1000PF/50WV CAPACITORS. % TMa- an - go
O ARE 0.01F/50WV CAPACITORS AND Hecka o b B02 05P0272 TX/RX (VCO)
) ARE 0.14F/25WV CAPACITORS. e /. ’iit'l“*é -
\ A & A
FS-1500 SERIES DRAWN < 4 .. |pwano E£D485-015-C

Download from Www.Somanuals.com. All Manuals Search And Download.

FURUNO ELECTRIC CO.,, LTD.




‘@l "OD DIRILDOITI ONNANA

. . Ay
- - ON '9Ma A NMVYHO S31Y3S 00SL-S4
0-9L0-984S3 ' Bl ian il B

=427 "W/ gawoaHo

XL €420dS0 £0d 33..2.-m4 B W

3L | v TERL Y g3aouddY

U 2 |.c.cood B ¥
1
moo
23] y A ™00 9
13 "ot 73 H a6 PETND ..b_.%? 48 0% H w
At G et T3 A 1 3] Y5 663
N a2 L--=e —0 o— I3
¥ Wk PRI i #8z'0 LOS1S U1 #EE0 90515 U
MH w,“r zass o P %00 1 %. &9 16 M o 422 560 H £ oS
550 643 o0 [l
vin 83 LSS 8D - 9 o i
x 76550 840 o T 1 1
€31 L} 7655, 1D it WA 0 O ‘ AAS . AAS , 00— !
T 9 N— Pt 794°0 S0SLS 041 1950 62015 67
a1 < WSS 953
W e o 285sL 80 T "oo 03 4 02 26) €y 00 & moo 43
{ oo J00E d095 do%E
A€ V.L 093
S L L . = e o L
Ay V.L AL | t0L M ._. g0 82015 81 M1 L2015 L]
g Sby na Mo N% L $ou 400 63
€ESSL V9D Y iy oo 63 .b_.%s 4002 LOD W doe 989 5T H 095
e SamEtE il g S il S
1 Do ool o b T3 3 I3 o o— é A o 0—¢ ) '
o) Y € J T ™} €0SLS 91 L1 9201S 1
$en €
Ay ALY "o 23
L) H o § 34 B L wﬁw W M908 4§ M dOEE 21 M doit 023 H
£ © gL 3 " [27v] S st 4005 4016
£e1SSL 9 H 9 AT/
B S L' 2% g KISl 1
n T {4 = 1512 S201S 11 147 4z015 €1
3
P 28SSL Mmoo L
anoszurN Lnf | Az Y 4 0 doLr 43 dosk 3 £ 2
LA Ty M 0024 i
' FMWM $ Ten B R » [ 7% T K o - "o e
4 b: 23] %) " XY
_ ALY 0Ly XS\.,_WV : A p——biEes L oot o vt ) R
M uy 28551 ws T e €2015 21 17y 80545 41
w1 et PY W z wrmp—C
ar 805E-801 13 ors e 55T "
€L20dS0
T4 XL €089
‘ 9 ! S ' v ' € . 4

ONNIAN-=

Download from Www.Somanuals.com. All Manuals Search And Download.




"aln "OD DiRILD3IT3 ONNANA

_ _ - Ay S 3S 005.-Sd
Q-L10-S8%G3 “onoma NS> | Nmvea Sany
L 2 ®m|a 2.l m W
) ©824] ' W1 aanoaHo
¥'d 4L20dS0 708 23 (etew| @ W
. FL |/ A0 SVL W | aanouddY
U Blee /o] ¥
o -
L - LEBDd 2N O%06ZWIN b0
i €A n en 7%
Tt ;
. ‘1 % 18 IEBLEELw ¥ b
8 zo Fotlry = 0 B .
S 2 2{RIB[BIZ v
x i€ | S UINFE o oy
1249 oey 4 : 3
' < e >
) g
won BE LIS SEL V8 Ly
! r ._Jd L
° )
noo » " ___ €
Aszig LI T2y . L n
[] [}
i : M"” 1 dW3LWIA0
ne 0o H
GNIT A A0 W0
781 " Hoox
"z
7] ﬁ wT ' f..: W
= SE] » L—a
BN AL + Qg AaF AI¥O
H H = = 3 T e
2 2zo € o %3 S0 96 €6
11 i W/ R
8 3 10) j ] b AR B L
. 9 afn noo T L3 vea
™ Mt et B8 r.w(.(l z | D wp]  few
' v o7 MLoBE oo e | %0 * wua LT
<N X <N |0y o
0 )Nw” ML 7L Y fa.) &€ Y do0 gg9 089
. ] ~—g O o W
] --h oXe % Faol 4 ﬂ 2 r 1 ”
- L L Ic i o .w ! . L4 [ ' N 3X3
ino vd Gla! | szsis . ! 4 i A
zlsb--4 & s J L - g
o |le
38 o 7y
n N .
v hoen| 61 ML
T 0WEST| M EE 8 Sano 11 9L20d50
10 '€0 » vd %08
\ i i
9 ' S ! v ! € F1

Download from Www.Somanuals.com. All Manuals Search And Download.



FURUNO S -1
1 | 2 | 3 _
g 8 & & 3]
> 5 E 3 °
> > > > >
Frzz % 3 g ¢ 3+ 3
- m \fﬁ H 1 - - o~ ~ Y emseum—y
—.-WL_N__«[__A 2 > o A_____A__»FA\____A
- ,_J m 0B S
4 o ScN ¢
—i— > gr“ﬂl
e 2R Si >
o L 4 “:_4 vo I T
e ~3 —H— Sid_J
g uo
- 1 <
3“5 285 .3 ¥28 | .
o\ Il
[ ) H>
1"—'”;—4y '__“_‘ -i
(=
838 9 | s g
8 SO0 g3
xS § 1
&
I
| T ) =
// 4
, v
y 3| (5
73l °Ls3 5
// § <
W
/] 5% -3 2
/ e8&¥ |>
% & X b g |
7/ o 5 2.8 >
7 o
// 3|}+4-
Y S 3%
|2 za; o8¢
1 g
' ss
]
\
—| — !
z .3
§ € T
—i—
(=3
E SN
2
o S
= -
@3 2 EH
S—at .
b4 >
¥ oz °
a8
R - = # N 2 R = w =
FS-1500 SERIES ITEM NAME MATERIAL | Q'TY DWG. NO. REMARKS
& @ |37 e = A & .
APPROVED| 47 =4 :.-.,| THIRD ANGLE PROJECTION | TITLE
N o ! -
1 Pap o) 85| R & e B05 05P0326 RELAY
CHECKED . SCALE
M VIRE
. ARSI I | ® =
DRAWN | ¢ /o WEIGHT k8 | DOWG.NO. E5485-018-D

FURUNO ELECTRIC CO. LTD.

Download from Www.Somanuals.com. All Manuals Search And Download.




: | 2 3 S-8
o
AOS/M0 12D
A0S/TL0 02D
e
S
S|
=1
Olp-4 Sig_4d :
' AOS/M0 913 g——f}—o
| AGZ/M )
52/M00L 510 ¢——H—4
u
A0OS/M0 41— }—9
ASZ/10004 €1 N AM— AN A
ASZ/10004 24 »——IE—« AL Sy ol
b : uN
“‘&8 t+ ST :
‘ 0sh Ld < ,
5 =
- £
reeoLddn €N s & 6y
- ] $
A0OL/d00} 222 L+ ASZ/MLY 0 5
=g
20 MO0 oS 2z Ny
\ gy ]+ NS/ e g g
& : = ~ 0, 84 '
' =i N g B NN
] —in s
o g3 & 5 {
- € | dooo 013
W aqa Zf< [}
= ) ]
g2 _ gn
> l&’ o] @ ~
M ()
tsg &
> Y| >
i
3
o) MSO0/LY LY 3 S‘_‘ p
wJ
o ASZ/10001 T 7
= Ne €] 0—_;}3} *
I ASZ/M000L | iy
o 8 D7 + N
[e) rc <
B PN 51 1) —f—o
1}] f‘b
;- 7 —_/ -

;Eg, 5 M " B % # @ m 2B
FS-1500 SERIES | ITEM| NAME . MATERIAL | Q'TY DWG.NO. | REMARKS
@ A3/ 38 = 8 # %
APPROVED | A7 74%(;(#/j | THIRD ANGLE PROJECTION | TITLE
N | - i
# Map ) &8 R &
checken | e | Sealf , BO6 05P0276 SW. REG
| LT S (i ‘ %
SR AWN " WEIGHT “ pweno. ED485-019-B

FURUNO ELECTRIC CO,, LTD.

Download from Www.Somanuals.com. All Manuals Search And Download.




FURUNO

S-9
B02 CHASSIS |
BO1 COUP 05P0278 | . KN_-Kkn -
81 K T4 5T031 72 5To3 o s m o 73 57383 jad
‘X ANT| ———o~  Ré56/3W Fo--q [~ P1P2 2 b L5 e o8 L9 - )
ooy g Bl iR tBe zl BN SSEDD SR 0 PR -I—*—'—Q—Y—Kfz/
L T v
g ' L B/ggv o R6 56/3W15P T15582 = TP e ) 5, A y ]
| ¢ & oL R29 k15 k6 d K17 / k8 d K19 d K20d K21
Il $3323 333 g 27k a l
' 1114 11 a 8 c0 2 =05
' r e o . ¢ I IEOPIBZP s8p g
R2 R7 RY @ a T v aTa
820/3W |820 % €22 © TRy g -!‘g@ s ?JTE é o Lon g@g
R92 10k 39 /3WA E& & - |~iml 8 ofr~i® 0P 82F F 68P ’
° Re & s N’l;_#r N U'J,u J l}f H
@ x 820 & R25~27 : 150/3W & :
~
/3W. 2 3
P2 &
RZ | v E.r37;r ¥ R63 ~ R82:220  C(R33 ~ CRS2 : LN28RPH
Y (59 . RIVL = - P, RA2 TRLILA! +1C38 ————A—r— T T"7 ST ToTOTrOTOCRTT OO
RI6 3 L @ A G Shok T 212 tFe 100k L10k F =F B0y | ol D elolc] iaiMmiginosio el 10!l s=lom
100 1R37 L3 P e o S w 20k ¢ 1k 17- o Y o EIEIEIEIBIBB] 12888188 88 8181818,
3 J |00y, ' S TGy (RS L SRl STERI iloicielole! IEimizioigeieie Iglsio)s)
i sval I CR6  TC74HC390P | U6 e Rk0 ™~ 002 8 10k : SEAPIFII-I I R v I R,
! g 155133 NJM2403D Agwk 1 7 5 R45 10k | om l¢|m:~o::~|o:$ig| |-—'~|m:¢lm“~g|=:|g, 't'8|§|sl
! R34 ; o9k ﬁ-_—l—u [ R4t 100 % e + | &E;:&&&,@l&rﬂf: |ELE|E.E:‘?|m|m|m, L:_'L::Ic::rz_}
=l ¥re TE}%”% ca 8 T 1T U akklERERE lEEEEEERE 2 5k E
a1 tflmazaa | B : glalglalalelal glaslslz2gs] E1EEE
2502498 $1ac 2aC P2I/TAK Ve 'Y
8 @ []%a0 20D 4p20 MPO 2 o il w1 o o i L1
Ris| |2574T 2 : —% PZV/TOUT  MP1 © VY PO D@ Y
o o2 : L 1T
58 38 Re 100 : = IFEEE HEHE R SR
43 0022 ] : ) o -~
(2202 [cgg 1ok RE9 56k oV o . 1 = - 3 % !
, s "]—i; R1 <
L-g ; P31 g R G p
P1 V. |o. sV P32 45 L L. el p -
1 . N 6 a P33 AR TN | Ph—is ° 5
l i U2 b b g R g it
vl 7 - L L R
Col Az ypoTOOTC S| 3 % P2 S e 5 ‘I’»——Nﬂ w
0.0224 o s ﬁf BT =S £ (59 c70
e RSO Jpes & —i 9‘_1*“'{';
! . 0k Jpes T P10 1 18 <7 CR19
1PeT S P11 o [ ey Y.
P12 =R T
' P13 4 3 In 1
' P50/IRE P 5 & [
P51/iRG2 PE = [m |
| ANT |5} géz P17 5 [
TUNE B3 PSS o] ST__J
o [s p57 P40
6 | P
THRULE Ub v g P41 o [T H
+wv |1} Ms1953BL ¥ ! o 3 9 & e
ov j2] VT e Bl | o P43 Y 2
v STBY Phk r g .
b e e—e——l PAS 8 =
i IRESET P46 E H
3| ret L, P47
10k
To Ly exma PSR
I ‘ - v
$10  NJMT7805A CSh 5V
/W e 0 Ut U3 UET 4MHz
By s Rtz 3 VS 53 R b7k RE6 47K
P9 104 3 [TET %@% EL o e
/75V 104 MANUAL| CRS3, 54 : LN28RPH (RSS ~ CRS7 NALBAS-1
T ' oy 55 (56 [AuTg M 3
N S/ . FE
NOTE : ) RESISTORS ARE IN Q (1/6W), CAPACITORS ARE IN F, & i3 AMAY 3R 2 ”

INDUCTORS ARE IN H, UNLESS OTHERWISE NOTED. APPROVED | s 7aicss7| TITLE
(2) MARKS OARE 1000PF/50WV CAPACITORS

A ARE 0.014F/50WV CAPACITORS AND # Mo an 2o IAT-1500 ANTENNA COUPLER

CHECKED | A1}t~ a
] ARE 0uF/25WV CAPACITORS. T

8 O ST e &
FS-1500 SERIES DRAWN | - owano. Eo485-020-C

a

FURUNO ELECTRIC CO., LTD.

Download from Www.Somanuals.com. All Manuals Search And Download.




SPECIFICATION OF CONTROL CABLE

19/0.18

APA-1

2 Pairs 2 Cores
. Conductor zgzéna1(§:§t. 0.18 0.5
Construction 7/0.18 20/0.18
Quter Dia. (mm) 0.54 1.0
. Insulator Thickness {mm) 0.25 0.5
Quter Dia (mm) 1.05 2.0
Material PVC PVC
Color See color table below.
. Twist Direction CCW  (pair) -
Pitch 25 60
Outer Dia (mm) 2.1 4,85
. Shield Construction gl:?;n:Tr;aT;?g?ig)tape plus
. Sheath Thickness 0.7
Finish Dia (mm) 6.5
Material PVC
Color White-gray
Conductor No. Color Size
Insulator 1 RED 0.5
Shield 2 ORG YEL 0.18
Sheath 3 BLK 0.5
Drain Wire 4 GRN BLU 0.18
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USER CHANNEL LIST (MEMORY CHANNEL LIST)

(Frequency in kHz)

GROUP No.
{for SCAN)

2 )
[ e uf

MEMORY A MEMORY B

| T/R for SIMP|T/R for SIMP |S PURPOSE / REMARKS

RX for DUP TX for DUP

2 e Lo e Lt Lt e e e e
O 0O~ O LN = L] N 2] O O] 0o ~| O] O] | GO 3] 1

[ASIRAN ] FaN?
L P

[pSligt
U~

S :

This column is for denoting when the channel is used for Simplex.

APB-1
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USER CHANNEL LIST (MEMORY CHANNEL LIST)

{Frequency in kHz)

GROUP No.
{(for SCAN)

MEMORY A MEMORY B

.| T/R for SIMP|T/R for SIMP | S - PURPOSE / REMARKS

RX for DUP |TX for DUP

S :

This column is for denoting when the channel is used for Simplex.

APB-2

Download from Www.Somanuals.com. All Manuals Search And Download.




— FURUNO

CONNECTION OF TELEX TERMINAL

1. GENERAL

When automatic telex communication is required, it is recommended to use
Furuno Model DP-5 NBDP Terminal or Thrane-Thrane Model 1600 system comprising
Radiotelex Modem TT-1585, Keyboardprocessor TT-1601A, Video Monitor TT-1602A.
The maximum communication distance on the ARQ mode is about 7500km.

2. Modification of FS5-1500 series Transceiver Unit

Prepare the "Telex Connection Kit(Code No.005-923-670)" for modification.

Table 1. Contents of Telex Connection Kit

No. NAME TYPE CODE No. Q'ty | REMARKS
1]5-pin Jack FM214-55M 000-113-464 1

2 | 5-pin Plug Assy. 0554487-0 000-113-471 1

317-pin Jack FM214-75M 000-113-463 1

4 | 7-pin Plug Assy. 0554488-0 000-113-472 1

5 { Connector Cover 0554426-0 000-113-346 2

6| 7-pin Plug FM14-7P 000-113-345 1

7 1 5-pin Plug FM14-5pP 000-111-537 1

8(1IC LT1080CN 000-111-479 1

9 | Gasket 05-029-0122-2 | 100-087-842 2

DO DD O

® @ ©)

Fig 1. Telex Connection Kit

Installing the connector jacks

1) Peel off the seal on the back side of the transceiver.

2) Solder 5-pin Plug Assy. (2) to 5-pin Jack (1) and solder 7-pin Plug Assy.
to 7-pin Jack (3). Refer to page APC-2 or APC-3.

3) Fix 5-pin and 7-pin connector jacks to the chassis.

4) Connect the connector of the jead wire to the respective connector on the
printed circuit board.

APC-1
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Reptacement of MPU on the CPU Board

When F5-1500 series transceiver unit having S/No.5586-2840 and before(May.1991)
is connected to DP-5, replacement of MPU(Ul on the CPU board) with a new one
having program No.0550120110{Code No0.005-937-200) is required.

3. Connection with Furuno NBDP Terminal DP-5

Connection
CONNECTOR No.| COLOR SIGNAL FUNCTION
1.| BRN ov Connected to ground.
2. RED SCAN STOP Not used.
3. ORG TLX BK Gets the transceiver ready to transmit.
{EESQJOOOZ) 4. YEL j LINE OUT(+) | 400 /600 ohms audio output
5./ GRN | LINE QUT(-) ohms audio output.
.| BL I IN (+ ..
?, PPE tI:E I: E_; 0dBm/600 ohms audio input.
1.| BRN TXD Transmit Data
REMOTE 2.| RED RTS Request to Send
(1B08J0003) | 3°| ORG RXD Receive Data (Cont. Sig.)
4,1 YEL CTS Clear to Send
5. GRN ov Common
DP-5 FS-1500 series
REMOTE A REMOTE
J2 Jso3
F-GND > 1 <5< 0V
TXD > 2)—1 <3¢ RXD Install U22
RXD > 3> —<1< TXD (LT1080CN)
RTS > 4 {2< RTS on TX/RX
CTS >5 <4< CTS board,
DSR > B 05P0328.
S-GND > 7>— -TELEX
DCD > 8 Jaoz
S-GND > 9O— <1< DY [::3_ Set SW20 to
LINE OUT(+) >10>— <6< LINE IN (+) "OFF " (MIF)
LINE OUT(-) >11> <7< LINE IN (-) on CPU board.
LINE IN (+) >12> T <4< LINE QUT(+)
LINE IN (-) >13> <5< LINE OUT(-)
<2< NC
TX KEY >14f <3¢ TLX BK
|

Setting of Communication Parameter on DP-5

BK Timing PreTone = 50ms
BK Timing PostTone= 10ms
Slave Delay = 50ms

APC-2
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4. Connection with T&T Model 1600

Connection
CONNECTOR No. |COLOR SIGNAL FUNCTION
1.| BRN ov Connected to ground.
2.| RED SCAN STOP Not used. .
3.1 ORG TLX BK Gets the transceiver ready to transmit.
TELEX 4.1 YEL | LINE OUT(+)
(1B08J0002) ' 0dBm/600 ohms audio output.
5.| GRN LINE OUT(-)
6-| BLU | LINE I ()| 0dBm/600 ohms audio input.
1.| BRN TXD Transmit Data (Not used)
REMOTE 2.| RED RTS Request to Send (Not used)
(1B08J0003) 3.| ORG RXD Receive Data (Cont. Sig.)
4.1 YEL CTS Clear to Send (Not used)
5.1 GRN ov Common
REMOTE y Install U222
Printer/Com#2 1808J0003 . (LT1080CN)
Q g—~<acro [T oo TR
T-BUS Cable %__<5< oV 8.
TELEX
Radio 180830002
IN (| & {4 LINE OUT(+)
IN ¢(2¢ 7 <5 ¢ LINE OUT(-)
OUT <4¢ . (6 LINE IN (+)
GND (7¢ [ <1< 0¥
- Set SW20 to
TKEY Qd( v /3< TLX BK E— "ON“(T"BUS)
TT-1585 E/C 3-Pair Cable FS-1500 on CPU board.

Connect a jumper wire here.
(This jumper wire is not needed for
Serial No. 5586-0426 and after.)

Setting of Communication Parameter on TT-1600

Transmitter Pre-Key = 45 x1.25ms
Transmitter Post-Key= 5 x1.25ms
Slave Delay = 45>1.25ms

APC-3
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5. Modification for CW operation

To operate in CW, connect telegraph key to “CW" jack on the rear side of the
FS-1500 after detaching the rubber cover on the connector jack. If the plug of

tetegraph key dose not mate the jack, connect plug supplied as installation
material, to the telegraph key.

APC-4
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— FURUNO

DISTRESS CALLING PROCEDURE

Introductions : Fill in the blanks and post near your radiotelephone.

1. Turn on the power switch and press [2182] key.

2. Press [ALM] and [SEND] together.

3. Wait for about 45 sec. until transmission of two-tone alarm signal
ceases.

4. Press PTT switch and send the distress message.

a)
b)

g)
h)

)
)

k)

Speak SLOWLY CLEARLY  CALMLY
Say: "MAYDAY--MAYDAY--MAYDAY"

Say:"This is R s s
your boat's name  your boat's name  your boat's name
your call letter

Say: "MAYDAY , "

your boat's name
TELL WHERE YOU ARE (What navigational aids or land marks are near?)
STATE THE NATURE OF YOUR DISTRESS.

GIVE NUMBER OF ADULTS AND CHILDREN ABOARD, AND CONDITIONS OF ANY
INJURED.

ESTIMATE PRESENT SEAWORTHINESS OF YOUR BOAT.
BRIEFLY DESCRIBE YOUR BOAT:

: FEET; FEET;
State Registration No. Length Draft

H HULL ; TRIM; MASTS; POWER

Type Color Color Number Horse Power

Construction Material

Anything else you think will help rescuers to find you.
Say:"I WILL BE LISTENING ON 2182kHz"

End message by saying:"THIS IS .OVER"
Your boat name and cal) sign

Release PTT switch and l1isten: Someone should answer.
Follow his directions afterwards.
IF THEY DO NOT, REPEAT CALL, BEGINNING AT ITEM 4.

APD-1
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NOTES FOR FLASH MOUNT INSTALLATION OF FS-1501

1. Select a place where the LCD can be easily viewed, keeping in mind that
the LCD viewing angle is as illustrated. Where required the unit may be
tilted a maximum of 8°.

2. Ensure the mounting location is strong enough to support the weight of
the unit (6kg approx.). If necessary fix the unit to a suitable rein-
forcement plate.

3. Right and left mounting brackets are supplied for flush mounting. Be
careful not to interchange them when mounting.

4. Screws for bulkhead mounting (M4 bolts and nuts or 94 screws : 8 pieces)
and a reinforcement plate (where required) must be supplied locally.

\
4 TOP
115
40°
266 : o _

i-' funit : mm) 10°

\F

§' BOTTOM

LCD VIEWING ANGLE —
(See NOTE below)

o

-NOTE-

This drawing is
applicable to
the sets having
serial number

- 5586-1091, pro-
E%— . duced in April
Parts supplied 1989, and after.
Ne. RANE TYPE CODE Ko. QUANTITY
v | FLusH MOUNT PANEL 100-105-470 1
Loue- 2| RIGHT MOUNTING BRACKET 100-105-480
SPEAKER .. ¥ 31 LEFT NOGNTING BRACKEZ 100-105-480 1
£ e g t\\ 4| FLUSH WOUNT LINER 100-105-500 2
[ S i | 51 HEX. WASHERHEAD SCREW MBX1E 000-8B2-160 2
L W/// // MAX B DECﬁ 6| PANMEAD SCREW M3X8 00D-B61-495 4
7| ROSETTE WASHER 3 000-564-300 4
8| NYLON WASHER 2. 8XTX0. 5 000-800-728 4
APE-1

Download from Www.Somanuals.com. All Manuals Search And Download.



FURUNO

ITU SSB FREQUENCY TABLE

4 MHz BAND 6 MHz BAND 8 MHz BAND 12 Mz BAND 16 MHz BAND 18/13 MHz BAND 22 WHz BAND 25726 MHz BAND
No. TX RX No. TX RX No. TX RX No. TX RX No. TX RX No. TX RX No. TX RX No. TX RX
401 | 4085 | 4357 | 601 | 6200 | 6501 | 801 | 8195 | 8719 | 1201 | 12230 | 13077 [ 1601 [ 16360 | 17242 | 1801 | 18780 | 13755 | 2201 | 22000 } 22636
402 | 4068 | 4360 | 602 | 6203 | 6504 | 802 | 8198 | 8722|1202 | 12233 | 13080 | 1602 | 16363 | 17245 | 1802 | 18783 | 19758 | 2202 | 22003 ) 22639
403 | 4071 | 4363 | 603 | 6206 | 6507 | 803 | 8201 | 8725 }1203 | 12236 {13083 {1603 | 16366 | 17248 | 1803 | 18786 | 19761 | 2203 | 22006 22702
404 | 4074 | 4366 | 604 | 6209 | 6510 | 804 | 8204 | 8728 | 1204 | 12239 | 13086 {1604 | 16369 | 17251 | 1804 | 18789 | 19764 | 2204 | 22003 22705
205 | 4077 | 4369 | 605 | 6212 | 6513 ) sos | 8207 | 8731 11205112242 | 13089 |1605 | 16372 | 17254 11805 | 18792 | 19767 } 2205 | 22012 122708
406 14080 V4372 [ 606 | 62157 85167 806 | 8210 | 8734 | 1206 | 12245 | 13082 [ 1606 | 16375 | 17257 | 1806 [ 18795 {19770 | 2206 ;22015 | 22711
407 | 4083 | 4375 | 607 | 6218 | 6518 | 807 | 8213 | 8737 | 1207 | 12248 | 13095 | 1607 | 16378 | 17260 | 1807 | 18798 | 19773 | 2207 1 22018 | 22714
408 | 4086 | 4378 | 608 | s221 | 6522 | 808 | 8216 | 8740 | 1208 | 12251 | 13098 | 1608 | 16381 ! 17263 | 1808 | 18801 | 19776 | 2208 | 22021 } 22717
a09 | 4089 | 4381 | 609 | 6224 | 6224 | 809 | 8219 | 8743 {1209 | 12254 {13101 | 1609 | 16384 | 17266 | 1809 | 18804 | 19779 § 2203 | 22024 | 22720
410 | 4092 | 4384 | 610 | 6227 | 6227 | 810 | 8222 | 8746 {1210 12257 113104 }1610 | 16387 | 17269 11810 | 18807 119782 12210 | 22027 ) 22723
41T 1098 T 4387 17611 1 6230 | 6230 [ 811 | 8225778749 1211 {12260 { 13107 | 1611 | 16390 | 17272 [ 1811 | 18810 {19785 | 2211 } 22030 | 22726
412 | 4098 | 43%0 g12 | 8228 | 8752 |12312 f12263 [ 13110 1612 | 16393 | 17275 | 1812 | 18813 | 19788 |2212 | 22033 | 22729
413 1 4101 | 4393 813 | 8231 | 8755 | 1213 | 12266 | 13113 | 1613 | 16396 | 17278 [ 1813 | 18816 | 19791 |2213 | 22036 | 22732
414 | 4104 | 4396 814 | 8234 | 8758 | 1214 | 12269 | 13116 {1614 {16399 | 17281 | 1814 | 18819 {19794 {2214 {22038 {22735
415 | 4107 | 4399 815 | 8237 | 8761 | 1215 | 12272 | 13119 | i615 | 16402 117284 [ 1815 [ 18822 j19797 12215 |22042 |22738
416 | 4110 | 4402 316 1782407 8764 [ 1216 | 12275 [ 13122 [ 1616 | 16405 | 17287 | 1816 | 18825 | 18825 | 2216 | 22045 | 22741
417 | 4113 | 4405 817 | 8243 | 8767 11217 | 12278 | 13125 {1617 | 16408 | 17290 | 1817 [ 18828 | 18828 [2217 | 22048 | 22744
418 | 4116 { 4408 8181 8246 | 8770 | 1218 [ 12281 | 13128 | 1518 (16411 |17293 [1818 | 13831 | 18831 | 2218 | 22051 | 22747
419 | 4119 | 4411 8191 8249 ] 8773 11219 | 12284 13131 | 1619 | 16414 | 17296 j 1819 | 18834 | 18834 } 2219 | 22054 | 22750
420 | 4122 | 4414 820 | 8252 | 8776 {1220 {12287 | 13134 | 1620 {16417 117299 | 1820 | 18837 | 18837 |2220 {22057 | 22753
421 | 4125 | 4417 821 | 8255 | 78779 {1221 {12290 | 13137 | 1621 | 16420 [ 17302 | 1821 [ 18840 | 18840 | 2221 | 22060 | 22756
422 | 4128 | 4420 322 | 8258 | 8782 {1222 | 12293 | 13140 | 1622 | 16423 {17305 | 1822 | 18843 | 18843 |2222 | 22063 {22759
423 | 4131 | 4423 823 | 8261 | 8785 | 1223 | 12296 13143 | 1623 [ 16426 | 17308 2223 | 22066 | 22762
424 | 4134 | 4426 824 | 8264 | 8788 | 1224 | 12299 | 13146 | 1624 [ 16429 § 17311 2224 | 22069 | 22765
425 | 4137 | 4423 g25 | 8267} 8791 | 1225 §12302 113149 | 1625 116432 117314 2225 } 22072 [ 22768
426 | 4140 7 4432 826 | 8270 | 8794 {1226 |12305 | 13152 {1626 {16435 {17317 2226 | 22075 | 22771
427 | 4143 | 4435 827 | 8273 | 8797 {1227 | 12308 | 13155 | 1627 | 16438 | 17320 2227 | 22078 | 22774
428 | 4351 | 4351 828 | 8276 | 8800 | 1228 | 12311 | 13158 (1628 | 16441 | 17323 2228 | 22081 | 22771
429 | 4354 | 4354 829 | 8279 | 8803 1229 | 12314 {13161 j1629 | 16444 | 17326 2229 | 22084 | 22780
430 | 4146 | 4148 830 | 8282 | 8805 | 1230 | 12317 [ 13164 [ 1630 | 16447 117329 2230 | 22087 122783
4311 4149 | 4143 231 V8285 | 8809 1231 [ 12320 | 13167 | 1631 | 16450 | 17332 2231 ({22090 ] 22786
432 1 40001 4000 832 1 8288 | 8812 |1232 | 12323 | 13170 {1632 | 16453 | 17335 2232 | 22093 | 22789
433 | 4003 | 4002 833 | 8291 | 8291|1233 |12326 {13173 {1633 {16456 | 17338 2233 | 22096 | 22792
434 | 4006 | 4006 834 | 87071 8707 | 1234 112329 | 13176 {1634 {16459 | 17341 2234 | 22099 | 22795
435 | 4009 1 4009 835 | 8710 | 8710 |1235 112332 113179 (1635 | 16462 | 17344 2235 | 22102 | 22798
436 | 4012 | 4012 836 1871378713 [ 1236 | 12335 {13182 [ 1636 | 16465 | 17347 2236 | 22105 | 22801
437 | 4015 | 4015 837 | 8716 | 8715 11237 | 12338 | 13185 | 1637 | 16468 | 17350 2237 | 22108 | 22804
438 | 4018 ] 4018 838 | 8204 | 8294 | 1238 | 12341 {13188 1638 | 16471 | 17353 2238 | 22111 | 22807
429 | 4021 | 4021 839 | 8297 | 8297|1239 | 12344 | 13191 | 1639 | 16474 | 17356 2239 | 22114 {22810
440 | 4024 | 4024 840 | 81017 8101 11240 512347 | 13194 11640 | 16477 | 17358 2240 | 22117 | 22813
441 | 4027 | 4027 841 V78104778104 | 1241 | 12350 | 13197 [ 1641 | 16480 | 17362 2241 | 22120 | 22816
442 | 4030} 4030 342 1 8107 | 8107 |1242 | 12353 {12353 [1642 | 16483 | 17365 2242 | 22123 | 22818
443 | 4033 | 4033 843 | 8110 | 8110 [1243 12356 | 12356 | 1643 | 16486 | 17368 2243 | 22126 | 22822
444 | 4036 | 4036 844 | 8113 ] 8113 [1244 | 12359 | 12359 [1544 | 16489 | 17371 2244 | 22129 | 22825
445 | 4039 | 4039 845 | 8116 | 8116 | 1245 | 12362 | 12362 1645 | 16492 | 17374 2245 [ 22132 | 22828
446 | 4042 | 4042 346 1781197178119 [ 1246 | 12365 | 12365 | 1646 | 16495 | 17377 7246 | 22135 | 22831
447 | 4045 | 4045 847 | Bl122 | 8122 1647 { 16498 | 17380 2247 | 22138 | 22834
448 | 4048 | 4048 348 | 8125 | 8125 1648 {16501 | 17383 2248 | 22141 | 22837
449 | 4051 | 4051 549 | 8128 | 8128 1649 | 16504 | 17386 2249 | 22144 | 22840
450 | 4054 | 4054. 850 | 8131 | 8131 1650 | 16507 | 17389 2250 | 22147 | 22843
451 { 4057 | 4057 851 | 8134 | 8134 1651 | 16510 | 17392 2251 | 22150 | 22846
452 | 4060 | 4060 852 | 8137 | 8137 1652 | 16513 | 17395 2252 | 22153 | 22849
853 | 8140 8140 1653 | 16516 | 17398 2293 | 22156 | 22852
854 | 8143 ] 8143 1654 116519 | 17401 2254 | 22159 | 221589
855 1 3146 | 8146 1655 | 16522 | 17404 2255 {22162 | 22162
856 | &149 | 8149 1656 | 16525 1 17407 2256 | 22165 | 22165
857 | 8152 | 8152 1657 | 16528 | 16528 2257 | 22168 | 22168
858 | 8155 | 8155 1658 | 16531 { 16531 2258 | 22171 | 22171
859 | 8158 | 8158 1659 | 16534 | 16534 2259 | 22174 | 22174
860 | 81611 8161 1660 { 16537 | 16537 2260 | 22177 | 22171
861 | 5164 | 8164 1661 | 15540 | 16540
862 | 8167 | 8167 1662 | 16543 | 16543
863 | si70| 8170 1663 | 16546 | 16546
864 | 3173 | 8173
s65 . 8176V 8176 | {4+ 4 0 il “
266 | 81791 8173
367 | 8182 | 8182
868 | 818% | 8185 LIST-1
869 | 8188 | 8188
870 | 8191 | 8191 |
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