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IMPORTANT NOTICES

General

e This manual has been authored with simplified grammar, to meet the needs of
international users.

e The operator of this equipment must read and follow the instructions in this manual.
Wrong operation or maintenance can void the warranty or cause injury.

¢ Do not copy any part of this manual without written permission from FURUNO.
¢ |[f this manual is lost or worn, contact your dealer about replacement.
e The contents of this manual and the equipment specifications can change without notice.

e The example screens (or illustrations) shown in this manual can be different from the
screens you see on your display. The screens you see depend on your system
configuration and equipment settings.

e Save this manual for future reference.

¢ Any modification of the equipment (including software) by persons not authorized by
FURUNO will void the warranty.

e The following concern acts as our importer in Europe, as defined in DECISION No
768/2008/EC.
- Name: FURUNO EUROPE B.V.
- Address: Ridderhaven 19B, 2984 BT Ridderkerk, The Netherlands

e All brand, product names, trademarks, registered trademarks and service marks belong
to their respective holders.

How to discard this product

Discard this product according to local regulations for the disposal of industrial waste. For
disposal in the USA, see the homepage of the Electronics Industries Alliance
(http://www.eiae.org/) for the correct method of disposal.

How to discard a used battery

Some FURUNO products have a battery(ies). To see if your product has a battery, see the

chapter on Maintenance. Follow the instructions below if a battery is used. Tape the + and -
terminals of battery before disposal to prevent fire, heat generation caused by short circuit.

In the European Union

The crossed-out trash can symbol indicates that all types of
batteries must not be discarded in standard trash, or at a trash
site. Take the used batteries to a battery collection site
Cd

according to your national legislation and the Batteries
Directive 2006/66/EU.

In the USA

The Mobius loop symbol (three chasing arrows) indicates that @ @
Ni-Cd and lead-acid rechargeable batteries must be recycled. %(19 %
Take the used batteries to a battery collection site according to

local laws. Ni-Cd Pb

In the other countries

There are no international standards for the battery recycle symbol. The number of symbols
can increase when the other countries make their own recycling symbols in the future.




/\ SAFETY INSTRUCTIONS

The wsar and installer muest read the appropriate safety insiruction s before attem pting o install
of operate the equipment.

Indicaies a poeniialy hazardous situstion which, i not avoided,
could sesuli in death or semows injury

| A\ CAUTION |

Indicates a pofenialy haracdous situstion which, it not avoided,
may resul in minor or modaale injury.

& Wamning, Caution

@ Prohibitive Action

o Mandatory Action

Safety Instructions for the Operator

/A WARNING

PN

Do not open the eguipment except to
replace paper.

Dy qualdred parsannel showld work
inside s adquigrment.

0

Immmediatedy turn off the power al the
switchboard if water leaks info the
adjiuipment or something is dropped
into the eguipment.

Cominued uss of the equipment can causs
P - PR
fire or eledrical shock, Centad a FURLND
agent for senfica

Uo not disassemble or modify the
equipmant.

Fire, afectnical shodk or senods injury can
resull

Do not place lguiddilled containers on
thetop of the equipment.

Fire o sbadirical shook can resull § a liguid
spills intathe sguipmeant.

A WARNING

®

Make sure no rain or waler splash leaks
into the equipment.

Fire or eledrical shock can result i water
saks i the equipment

0

Use the proper fuse.

Uss of 2 wrong luse can resull in damage

o S

tothe squipsnent o caussalire

Handlethe LCD with greal care. Strong
shock may break it.

H e LCD reaks, LCD lkqubd mey |eax ol
Do nod swaltow ortoech the liguid - # is
boic f swalbowed B it s swallowed o
contads eyes, ninse the contadsd area
thcroibgfly with walsr and contad a

iy sickan Enmediaf aly

The power supply shall conformto
the recommended rating.

Fira or sledrical shock mey resull § an
Enproper power supply s wsed.

Immediatedy turn off the power at the
switchboard if the equipment is emitting
amoke or fire.

Cominued uss of the equipment can causs
fire or sledrical shock, Conmtad a FURUND
agent for senice




Do not use commercial cleaners to
clean the main unit.

Commeasial cleanses may rmoove paint
and markings. Remove dust from the main
unit with & aoft cloth. For stubborm dit, use
wa ter-diluted mild detergant and a soft

cioln

Safety Instructions for the Installer

/AN WARNING

o Turn aff the power at the swite hboard

before beginning the installation.

Fira oraiectrical shook cam result § tha
powar & Bfton

Sacurely ground the equipment.

Grownd the sguipment i prevent alectrical
=l

WARNING LABEL

A wmrning kbaf s attachad o the main wi
Do rot remowve the Bbst, |f the labsl B mssing
of damaged, confacta FURUND agentor
daaleraboul sepghesment

r &

S WA RNMING A
r.-':':"f sincical shi "'T.-_ o

=L el U

Mame: Waming Label 1
Type 8600310112
Code Moo 100-236-232-10

A CAUTION

Cboere the following compass safe
distances to prevent interference o a

Compass;
Stenderd  Stesning
COMPASs | COMpass
Faesimila
. 1.0m OLFm
Hecaiver

o Cboeree the following cautions when
choosing a mounting lecation:

- Locate away from area subject o rain
orwatereplash,

- Provide adequate ventilation.

- Locate out of direct sunlight.

- Choose location where shock and
vikration a re minimal.
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FOREWORD

A Word to the Owner of the FAX-410

FURUNO Electric Company thanks you for purchasing the FURUNO FAX-410 Facsimile
Receiver. We are confident you will discover why the FURUNO name has become
synonymous with quality and reliability.

Since 1948, FURUNO Electric Company has enjoyed an enviable reputation for quality and
reliability throughout the world. This dedication to excellence is furthered by our extensive
global network of agents and dealers.

Your equipment is designed and constructed to meet the rigorous demands of the marine
environment. However, no machine can perform its intended function unless properly installed
and maintained. Please carefully read and follow the operation, installation and maintenance
procedures set forth in this manual.

We would appreciate feedback from you, the end-user, about whether we are achieving our
purposes.

Thank you for considering and purchasing FURUNO.

Features

The FAX-410 uses an Individual scanning recording thermal head to produce high quality
facsimile images.

e Electronic scanning with thermal head recording system provides clear image, quiet
operation.

e Programmed with all existing facsimile stations and frequencies. User may also program
channels and edit existing channels.

¢ Fully automatic facsimile operation with built-in schedule timer. Storage for 16 timer
programs.

¢ Fully automatic selection of speed, I0C, phase alignment and frequency. Manual selection
also available.

e O-tone gradation recording provides clear and detailed weather images from satellites.

¢ |SB shift function tracks frequency of SSB multiplex broadcasts whose frequencies typically
shift 1-2 kHz.

e Signal from external receiver may also be recorded.
e Automatic start/stop circuit provided in accordance with WMO standard.

Version No.

1.

** denotes minor modifications.
CE declaration

With regards to CE declarations, please refer to our website (www.furuno.com), for further
information about RoHS conformity declarations.

Vi



EQUIPMENT LIST

Standard suppl

Name Type Code No. Qty Remarks
Facsimile Receiver FAX-410 - 1
Installation Materials CP08-02002 | 000-161-813 1 set
Accessories FP08-00900 | 000-161-814 1 set
Spare Parts SP08-02202 | 000-161-816 1 set
Optional supply
Name Type Code No. Remarks
Preamp Unit FAX-5 000-075-016 w/15 m cable
Preamp Unit FAX-5 000-075-049 w/1 m cable
Whip Antenna 0454176 000-153-122 2.6 m, for use with FAX-5
FAW-6R2 000-572-108 6m
FAW-6R2A 000-107-921 6 m, w/mounting bracket
Hose Clamp OP08-11 005-946-960 For mounting preamp unit
Matching Box ARD-1 005-502-230
Antenna Cable OP04-2 *10M* | 000-041-174
Extension Kit OP04-2 *20M* | 000-041-175
OP04-2 *30M* | 000-041-176 3D-2V, w/MP3 connector at both ends
OP04-2 *40M* | 000-041-177
OPO04-2 *50M* | 000-041-178
Coaxial Plug GSC-100/MP-7 | 001-519-370
GSC-117/AD-3 | 000-166-978-10
Adapter

GSC-118/AD-5

000-166-979-10

vii



SYSTEM CONFIGURATION
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1. OPERATION

1.1 Control Description

R S T
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Control description

Control, Description
indicator

POWER Turns power on and off.

WL Adjusts volume of receive signal and key beep.

BHE Fine tunes the phasing signal.




1. OPERATION

Control description (con’t from previous page)

Control,
indicator

Description

R

e Enables a setting mode (in combination with numeric key). Press the key
followed by appropriate numeric key to choose setting mode.
1- Choose internal or external receiver.
2- Set timer reception functions.
3- Set sleep timer.
4- Add or edit channels.
5- Set date and time.
6- Set ISB shift.
7- Adjust LCD contrast.
9- Clear RAM.

e Returns to top page in setting mode.

(2]

¢ Changes from channel mode to frequency mode.
e Sets frequency in frequency mode.

Adjusts LCD brilliance and LED brightness, in five levels.

,.

¢ Changes from frequency mode to channel mode.
o Sets channel in channel mode.

Chooses recording speed.

¢ Reverses recording format of image currently being received.
¢ Inserts decimal point when entering frequency, asterisk when entering channel.
e Chooses + or -

Chooses IOC (Index of Cooperation).

=
Cy
]

Starts and stops recording.

Confirms setting.

o Clears data in setting mode.
¢ Switches from setting mode to standby mode.

Raises channel in channel mode, or raise frequency in frequency mode.

Manual phasing (leftward) in recording. Each press shifts the recording leftward
by 6.4 mm.

Displays date and time.

Manual phasing (rightward) in recording. Each press shifts the recording
rightward by 6.4 mm.

Lowers channel in channel mode, or lowers frequency in frequency mode.

The top, middle or bottom LED lights when the receive frequency is higher, the
same or lower than programmed frequency, respectively.

-5 aF O

-
b
T

Lights when the timer mode or sleep mode is active.

=

e Lights when recording is in progress.
o Flashes when receiving start signal.




1. OPERATION

1.2 Turning the Power On/Off

Press the POWER key to turn the power on or off. When the power is applied, the last-used
channel appears.

1.3 Adjusting LCD Contrast

1. Press the PRG key.
2. Press the 7 key to show the contrast setting screen.

SETCONTRAST
by &/¥ KEY

3. Press A or V key to adjust the contrast, in ten (0-9) levels. The chosen level appears
on the LCD.

Press the E key.

Press the C key to return to the standby display.

ok

1.4 Adjusting LCD Brilliance and LED Brightness

Use the DIM key to adjust LCD brilliance and LED brightness, in five levels.

1.5 Channel and Frequency Displays

The channel display may be chosen with the CH key; the frequency display with the FRQ
key.

The channel number is displayed in three figures. The left-two digits are the station number
and the last digit is the frequency code. In the example below the channel number is 000.

CH No. Call S5ign  Freguency CH No. Call 5ign  Freguency
'C* denotes channel ——4 0000 JMH 36225 000 JMH (F) 36225
display mode. 5120 1576 5120 |576 T
Spead 10C Spead 10C "F* denctes fraguency
display mods.
Channel display Frequency display

1.5.1 Channel setting

In the channel display mode, press A or ¥ key to choose channel number. A channel may
also be selected manually by pressing the CH key in the channel display mode and then
entering channel number (3 digits) with the numeric keys. An asterisk (*) may be entered at
the 3™ digit location (with REV key) to receive the most sensitive frequency of a channel
group automatically.



1. OPERATION

1.5.2 Fine adjustment of frequency, selection of desired frequency

In the frequency display mode, use the A or V¥ key to fine tune a frequency, in resolution of
0.1 kHz. When properly tuned, the center TUNE LED (green) lights. If the upper TUNE LED
(red) is lit, use the A key, and if the lower TUNE LED (red) is lit, use the V¥ key.

Frequency may also be entered manually by pressing the FRQ key in the frequency display
mode, and then entering frequency (4-5 digits) by using the numeric keys and the REV key
(for entering decimal point). The available frequency range is 2000.0 — 24999.9 kHz.

1.6 Automatic Receiving

Once you choose the facsimile station from which to receive, the system goes into standby
to await the start signal from the facsimile station. Recording starts when the start signal is
received.

1. If the frequency display mode is active, press the CH key to show the channel display.

CoD* JMH 38225 * Astersk indicates automatic
{30 I576 frequancy selection.

B s

2. Press the A or ¥ key to choose channel desired.

Note: Alternatively, you may enter the frequency of the broadcasting station by pressing
the FRQ key and entering frequency with the numeric keys and the REV/- key (for
decimal point).

When the start signal is received, the message "AUTO START SEARCHING FRAME"
appears and the RCD LED (orange) flashes. Speed and IOC are automatically adjusted
when recording starts. The RCD LED lights during recording.

Note: The TUNE LED goes off when the RX level goes below a certain level or the
equipment is not receiving. Even if the TUNE LED goes off, the equipment records the fax
signal as long as the S/N ratio is suitable. Therefore, this is not a sign of TUNE LED trouble
or equipment malfunction.

Stopping recording

Recording stops automatically when the stop signal is received. You may also stop the
recording manually by pressing the RCD key. The RCD LED goes off when recording is
stopped.



1. OPERATION

1.7 Manual Receiving

This section shows you to manually receive a facsimile broadcast. For example, you may
want to receive a facsimile broadcast already in progress or receive from a facsimile station
that does not use start and stop signals.

1.

If the frequency display mode is active, press the CH key to show the channel display.

CO00 JhNH 36225

5120 1578

Press the A or ¥ key to choose channel desired.

Note: Alternatively, you may enter the frequency of the broadcasting station by pressing
the FRQ key and entering frequency with the numeric keys and the REV/- key (for
decimal point).

Press the RCD key.

MANUAL START SEARCHING FRAME appears on the display and RCD LED (orange)

flashes.
If recording does not start after a while, press the RCD key again. The RCD LED stops

flashing and lights.
If necessary, use the SPD and IOC keys to choose rotation speed and I0C, respectively,

referring to paragraph 1.9.1.

Stopping recording

Recording is automatically stopped when the stop signal is received. To stop recording
manually, press the RCD key. The RCD LED goes off when recording is stopped.



1. OPERATION

1.8 Timer Receiving

Most facsimile stations transmit facsimile images in accordance with a schedule issued by
relative meteorological observatory. (You can find facsimile schedules in the publication
“Meteorological Facsimile Broadcasts,” available through meteorological observatory
bodies.) If you wish to receive a certain facsimile broadcast on a regular basis, therefore,
the timer mode will virtually allow you “hands-off” automatic operation. 16 timer programs
may be set.

1.8.1 Registering timer programs
1. Press the PRG key.

FRG] key
G000 JShH s | T al SETPRG. Mo, 185
5120 1576 -— ESC PUSH C KEY
ECT loery
Standiy display Satting mods

2. Press the 2 key to show the timer reception setting mode.

TIMER RCW - 10FF
20N 3JIR/CL 4-5TH

3. Press the 4 key to choose STR (Store).

STORE TIMER REG
SET REG No O-F

N

. Use the A or ¥ key to choose timer program number and press the E key. For example,
choose “1” and the display then looks something like the one below.

R1 SET CHANMEL
Mo in 3 FIGURES

5. Enter channel number and press the E key. For automatic selection of frequency, press
REV after entering third digit.

A1 C0d0 SET DAY
of THE WEEK by AW

6. Set the day of the week which to receive the program, using the A or ¥ key. Choose
the asterisk (*) to get a broadcast daily at the same time.
7. Press the E key.

A1 G000 BAON
SET START/STOP

8. Set start and end times, in 24-hour notation, using the numeric keys. (When registering
programs which follow one another consecutively, the time between programs should be
set at least one minute apart. For example, you have two programs to register, the first
at 12:00-12:30 and the second at 12:30-13:00. In this case set the time for the second
program to 12:31-13:00.)

9. Press the E key.

10. Press the C key to return to the standby display.



1. OPERATION

1.8.2 Choosing timer programs for timer reception

Choose timer programs for timer reception as follows:

1. Press the PRG key and the 2 key to show the timer reception setting mode.

TIMER RCW - 10FF
20N 3IACL 4-5TH

2. Press the 2 key to choose ON.

SET REG No. 0-F
PUSH A/W&WM& E KEY

3. Use the A or V¥ key to choose timer program number and press the » key.

TIMER RCY No.: 4
3123

4. Repeat step 3 as necessary to choose other programs.
5. After choosing all programs necessary, press the E key.

The start and stop times of the earliest program are displayed. The TIMER LED (orange)
lights when timer recording is enabled. Note that all keys except the PRG key are locked.

1.8.3 Disabling timer operation when awaiting reception

To cancel a timer program awaiting reception (next program’s start and stop times appear
on the display), do the following:

1. Press the PRG key and the message shown below appears.

TIMER RCW -OFF?
PUSH E KEY

2. Press the E key.

1.8.4 Unlocking keyboard during timer reception

All keys except the PRG key are locked during recording to prevent accidental adjustment
of the equipment. If you need to operate the keyboard when timer reception is active, do the
following:

1. Press the PRG key, and the following screen appears.

KEY LOCK - OFF?
FUSH E KEY

2. Press the E key to unlock the keyboard.



1. OPERATION

1.8.5 Confirming timer programs

Do the following to confirm timer programs which you have entered.

1. Press the PRG key and the 2 key to show the timer reception setting mode.
2. Press the 3 key to choose RCL (Recall).

RECALL TIMER REG

SET REG Ho. O-F

3. Use the A or V¥ key to choose timer program number, and the contents of the timer
program selected are displayed.
4. Press the C key several times to return to the standby display.



1.9 Processing Facsimile Images

1. OPERATION

Speed, 10C, phasing, synchronization and image format may be adjusted during recording.

1.9.1 Speed and IOC

Choose the correct speed and IOC, otherwise the image will be received as shown in the

illustration below.

p
Wrong Speed or lOC and Image
Wrong speed: “60° chosen instead of *120"

Two imeges are dsplayed.

The image will be extendad {or foreshoriened) when "258°
iz selectad for tranamission with the 1OC of "576 {or 2583).°

for 575)

/\/ LN mﬁ%&@x

Speed

Speed is the rotation speed of the drum (on which the original image is fitted) at the

facsimile transmitter: 60, 90 or 120 rpm. To choose speed, do the following:

1. Press the SPD key to show the speed display.

SPEED: 120
1-120 2860 360

2. Press the 1, 2 or 3 key as appropriate to choose correct speed.



1. OPERATION

10C

IOC is the line density standard assigned by WMO: IOC 576, high density, IOC 288, low
density. To choose 10C, do the following:

1. Press the I0C key to show the IOC display.

WO 576
1-576 2288

2. Press the 1 or 2 key as appropriate to choose correct IOC.

1.9.2 Manual phasing

When the FAX-410 starts recording a broadcast already in progress, or noise prevents
detection of the phasing signal, a dead sector (black or white stripe) may appear on the
recording. This phenomenon is due to phase mismatching. When this occurs, correct phase
mismatching, after the facsimile has been received.

RO Y
! - T ] LY

i!'lllllltii"lllll'
PeY e ThOTE W .'.n:lll. ¢ i '

Dead sactor (can bs white)

To adjust phasing, use the « or » key. Press « to shift leftward; » to shift rightward. Each
press shifts the recording leftward (rightward) by about 6.4 mm.

1.9.3 Synchronization

If the dead sector is plotted at an angle even when the phase is properly selected, adjust
the synchronization to display the dead sector straightly, using the SYNC control.
{SYNC)
Rotate / \ Rotats
counterclockwss | Y clckwiss
[ 1
v W

-

1.9.4 Reverse mode

Most facsimile stations transmit facsimile images with black text on a white background.
Some stations, however, print reversely of that format. If you want to record a facsimile in a
format different from how it is being received, press the REV key to display the screen
shown below. Then, press the 1 key to turn OFF reverse or the 2 key to turn ON reverse.

REVERSE: OFF

4 M - 't 1]
1-OFF 2-0OH

10



1. OPERATION

1.10 Sleep Timer

The sleep timer feature sleeps the set after reception has passed. Fax signal will not be
received when the sleep timer is active.

10.1.1 Activating the sleep timer

1. Press the PRG key.
2. Press the 3 key to show the sleep mode setting mode.

SLEEFP MODE - OFF
1OFF 240N

3. Press the 1 key to disable the sleep timer or the 2 key to activate it.
4. If the 1 key was pressed at step 3, press the E key to turn off the sleep mode. If the 2
key was pressed, the display shown below appears. Go to step 5.

SLEEP TIME:

SET GSLEEF TIME

5. Using the numeric keys, set the amount of time (within 23h59m) to sleep the set.
To sleep the set 30 minutes, for example, enter [0], [0], [3], [O].
6. Press the E key.

The TIMER LED (orange) lights. IN SLEEP!! is displayed when the sleep function becomes
active.

10.1.2 Unlocking keyboard during sleep timer

All keys except the PRG key are locked when the sleep timer function is active (before
specified time passes). To unlock the keyboard when the sleep timer is active, do the
following:

1. Press the PRG key to show the following menu.

KEY LOCK -OFF?
FUSH E KEY

2. Press the E key to unlock the keyboard and enable all operations.

10.1.3 Disabling the sleep timer

To disable the sleep timer, do the following:

1. Press the PRG key to show the following menu.

SLEEF MODE - OFF
FUSH E KEY

2. Press the E key.

11



1. OPERATION

1.11 Setting the Date and Time

. Press the PRG key.
Press the 5 key to display the screen shown below.

N —

SET MONTH
by &/¥ KEY

3. Use the A or V¥ key to set month and press the E key.

FEB
SET DATE in 2FiE

4. Use the numeric keys to set date and press the E key.

FEB 22 SET DAY
of THE WEEK by &AW

5. Use the A or V¥ key to set day of the week and press the E key.

FEB 22 WED
SET YEAR in 2FlG

6. Use the numeric keys to set year and press the E key.

SET TIME in 4FIG

N

Using 24-hour notation, enter time in four digits and press the E key. The date and time
appear momentarily. Press the C key to return to the standby display.

12



1. OPERATION

1.12 Adding Facsimile Channels

The FAX-410 provides a free memory for the user to store newly added channels (450-724).
The procedure below shows how to add facsimile channels, using CH711 as an example.

1.

8.

9.

Press the PRG key followed by the 4 key.

CHAMNEL FPROGRAKM
BET CH in 3 FIGS

Enter channel number with the numeric keys and press the E key. For example, enter
711.

C7V11 SET CALL 5-
IGH by & ¥edp HKEY

Press any arrow key to go the call sign entry screen.

Cursor {fiashing)

Enter call sign (3 characters), using the arrow keys, and press the E key. Use the « or
» key to choose location (with the cursor); use the A or ¥ key to change character. For
example, enter JMH.

CTVi1 JME G0
SET FREQUENCY

Enter frequency (5-6 figures), using the numeric keys and the REV key (for decimal
point), and press the E key. For example, enter 13511.0.

T SPEED 120-60
20 2 350

= (]
m

s

=

Press the 1, 2 or 3 key as appropriate to choose speed and press the E key.

SET DC 576283
1-576  2-2808

Press the 1 or 2 key as appropriate to choose IOC and press the E key.

SET REVERSE
TOFF 20N

Press the 1 key to print facsimile in the format it is received, or the 2 key for format
reversal.

Press the E key. The data for the channel is momentarily displayed and then the setting
mode display appears.

10.Press the C key.

Existing channels may be edited similarly. Choose existing channel at step 2 and follow the
remaining steps.

13



1. OPERATION

1.13 ISB Function

The frequency of certain SSB multiplex broadcasts (fax and teletype) randomly shifts 1-2
kHz. To receive these broadcasts steadily, enable the ISB (Independent Sideband*)
function to track frequency.

* ISB is a single sideband mode which is used with some SSB transmissions. Normally
each sideband carries identical information, but ISB modulates two different input signals -
one on the upper sideband, the other on the lower sideband.

1.13.1 Enabling, disabling ISB function
1. Press the PRG key followed by the 6 key.

ISBE  +00Hz - OFF
1-0FF 208 307Y

2. Press the 1 or 2 key to disable or enable the ISB function, respectively.
3. Press the E key.
4. Press the C key.

When the ISB function is enabled, the ISB shift width set in the procedure below is applied
to the frequency shown on the frequency display. Further, the frequency shift is applied to
ALL channels.

Setting ISB shift width

Set the ISB shift width (from the nominal frequency) as follows:

1. Press the PRG key followed by the 6 key.
2. Press the 3 key to choose QTY.

SET BB in 2FiIGS
+i- by ®» KEY

Press the REV key to display the + or — sign as appropriate.
Enter ISB shift width in two digits, using the numeric keys.
Press the E key.

Press the C key to return to the standby display.

ook w
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1. OPERATION

1.14 Operation with an External Receiver

When the receive signal is particularly weak or the internal receiver is producing only
blurred recordings, you may wish to receive facsimile broadcasts with an external receiver.

1.14.1 Enabling, disabling external receiver use
1. Press the PRG key followed by the 1 key.

AF N G INT
14NT 2-EXT

2. Press the 1 key to use the internal receiver, or press the 2 key to use an external
receiver.
3. Press the E key.

1.14.2 Operation

Beat adjustment

When using an external receiver whose beat frequency is adjustable within a range of

12 kHz or more by means of a beat knob, set the frequency dial so the deflection of the
receiver’s S-meter is maximum, and adjust the beat knob so that the center LED of the
tuning indicator of this unit is lit. When a signal from a station with ISB communication (U.S.
Naval Station Guam, Pearl Harbor, San Francisco, etc.) is received, sometimes an
adjustment of the frequency is necessary, with a variable condenser, because the frequency
may shift from the nominal frequency of the station by +2 kHz.

Bandwidth

Increase bandwidth when noise is few, and lower bandwidth by about 1 kHz when noise is
great.

Recording

Set up for recording referring to paragraph 1.6 (automatic) or paragraph 1.7 (manual). For
reverse reception, set the mode on the external receiver to BFO (Beat Frequency
Oscillator), or switch between LSB (Lower Sideband) and USB (Upper Sideband).

15



1. OPERATION
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2. MAINTENANCE

A WARNING NOTICE

Do not apply paint, anti-corrosive

Do not open the =qu ipm ent except to sealant or contact spray to coating or
replace paper and oil paper feed gears. plastic parts of the equipment.

R, . Those items contain organic solvents that
'5:' r'!'-" quaffiad parson 2| should work can damage coating and plastic parts,
inside the squipmant. especially plastic connectors.

2.1 Backup Battery

The manganese lithium battery inside the main unit is used to keep the clock running, and
its life is about five years. When the battery voltage is low the time is “slow.” Have a
qualified technician replace the battery when this occurs.

Part Type Code No. /AN CAUTION

Battery | U130002 (CR2032) | 000-159-813 Risk of explosion Hf battery Is repiaced

by an incorregt type.

Dispose of used batieries according to
the instructions.

2.2 Lubrication and Cleaning

Lubrication

Lubricate the paper feed gears with 1-2 drops of machine oil or clock oil every 2-3 months.
The gears may be accessed by opening the paper access lid.

1 e

Faper feed
gearns

Cleaning

Dust and dirt may be removed from the main unit with a soft cloth. DO NOT use chemical-
based cleaners to clean the cabinet or control panel, as they can remove paint and
markings.

Clean the thermal head with the cotton cleaner (supplied) monthly. Ethyl alcohol may be
used to remove stubborn foreign material. DO NOT use any other liquid besides ethyl
alcohol to clean the thermal head.

17



2. MAINTENANCE

2.3 Replacement of Fuse

Two fuses on the power cable protect the equipment from overvoltage and equipment fault.
If the power cannot be turned on, the fuse may have blown.

Parts name Type Code No. Remarks

Fuse FGBO 250V 2A PBF 000-155-829-10 AC

2.4 Replacement of Recording Paper

Use only the recording paper specified by FURUNO. Use of the other recording paper not
only may degrade performance but also damage the recording head and prevent detection
of “paper out”.

When the roll paper is nearly empty the message PAPER OUT!! appears on the screen and
recording is automatically stopped. When about 3 m of paper remains a red line of 2-3 mm
in width is marked on the paper. When this happens, replace the paper as shown in the
procedure below.

Parts name Type Code No.
Recording paper F220VP 000-159-871-11

18



Replacement of recording paper

1. Detach the paper compartment lid
and open the paper cutter. Put the
paper feed lever in the upward
position.

See Figure 1.

2. Set the roll paper to the holder by
pressing the paper guide leftward.
See Figure 2.

Note: The paper guide can be
moved about 3 cm leftward, and
can be locked by rotating it
clockwise (about 90 degrees).

3. Pull out the end of the paper
upwards from above the rubber
roller.

See Figure 3.

2. MAINTENANCE

Figure 1

Figume 3
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2. MAINTENANCE

4. Pull the paper feed lever forward. Draw out
the paper so that it will be a little past the
front of the unit. See Figure 4.

Figura 4

5. Attach the paper compartment lid.
See Figure 5.

Figura 5

6. Attach the paper cutter. See Figure 6.

Fiqum &
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2. MAINTENANCE

2.5 Clearing the RAM

The RAM stores frequency data of fax transmitting stations throughout the world. If part of
the RAM was deleted in error, the data for fax transmitting stations can be retrieved from the
ROM. In this case it is necessary to first clear the RAM. Be sure that it is all right to clear the
RAM as all data stored there will be deleted.

1. Press the PRG key followed by the 9 key.

RaMCLEAR !©
FUSH E KEY

2. Press the E key to clear the RAM.
3. Press the C key to go to the standby display.

Note: Do not confuse RAM error with keyboard lockup. The keyboard may lock if some
abnormal operation is detected. If this occurs, turn the power off and on again.
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3. INSTALLATION

3.1 Main Unit

The main unit may be mounted on a tabletop or a bulkhead, using 5x25 self-tapping screws
(supplied).

When choosing a mounting location, consider the following points:

¢ It is essential that the mounting surface is flat, otherwise blurred recordings may result, as
in the example below. If it is necessary to level the unit, insert flat washer (supplied)
between unit and mounting surface at appropriate location(s).

Blurrad reconding

¢ Locate the unit out of direct sunlight because of heat that can build up inside the cabinet.

e For bulkhead mounting, be sure the mounting location is strong enough to support the
unit under the vibration normally encountered on board the vessel.

e Choose a location where vibration and shock are minimal.

e Choose a location where the control panel can be easily operated.

¢ Leave sufficient space around the unit for servicing and maintenance.
e Locate the unit away from areas subject to water splash and rain.

¢ A magnetic compass will be disturbed if the FAX-410 is placed too close to it. Separate
the FAX-410 from a magnetic compass by the distance noted on page ii to prevent
interference to the compass.
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3. INSTALLATION

3.2 Antenna

The performance of the facsimile receiver is directly related to the antenna installation. In
general, the antenna should be installed as high as possible on the vessel, free from the
influence of nearby antennas, rigging and masts. Be sure to locate the antenna well away
from TX antennas and noise generating equipment. Pay particular attention to the antennas
for MF and HF radio equipment - they can damage the facsimile receiver through induction.
(For better protection against induction, use the preamp unit.)

The FAX-410 can use the following antennas:

e Preamp unit FAX-5 (optional supply) + 2.6 m whip antenna (optional supply)
e Whip antenna (6 m, optional supply)
¢ Wire antenna (local supply)

3.2.1 General antenna connection

Connect the antenna to the facsimile receiver as shown below.

Connect BK if ship carries MF/HF transmitter, to protect against RF induction. For details
about BK connection, see “BK connection” on page 27.

Wire Anenna

& m Whip o —

2.8 m Whip Antenna Antenna on

blafching Box

Coaxial Cable [

Facsimik

Recaiver Recaier
|ﬁ|_. EH." R BHK*
*U It is recommendad o connect BE * Cormect BK line f ship
ling f ship carries MFHF Tamamitier cermies MEHF fransmittar,
Fragmp Uisad Fragmp Nal Uissd
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3. INSTALLATION

3.2.2 Whip or wire antenna

¢ Either a long wire or whip antenna may be used. A wire antenna should be 10 meters or
longer including the vertical section. A whip antenna should be 6 meters long. Generally a
whip antenna is suitable for reception over 6 MHz and wire antenna is suitable for
reception under 6 MHz.

e The antenna can be shared with other receivers; use an antenna switch.

¢ If, when using a wire antenna, sensitivity is low, install the preamp unit (option).

3.2.3 Installation of optional preamp unit (FAX-5)

Small boats may not afford the space to install a long wire
antenna. In this case it is recommended to install the
preamp unit with 2.6 meter whip antenna. The preamp unit
can be installed two ways:

T Thread

e The base of the preamp unit is designed to accept a i
threaded extension of one-inch diameter. The pitch of the inch %:ﬂ (14 threads/inch)
thread should be 14 threads per inch. The mast itself
should be no longer than 1.5 meters to prevent flexing in INCH PIPE
heavy winds. Spring 26 m!a:haa
e Attach the preamp unit to a mounting post with stainless Washer
steel hose clamps (option).
mHﬂ:Sﬂ = Post
p— . . . (opton) |4+~ Groune
1. Fix the preamp unit to the mounting location. i1 Spot
2. Screw the whip antenna onto the preamp unit. HOSE CLAMP (option} ON POST
3. If the mast is metallic, run a ground wire (local supply) Sorew 2
between the mast and the ground terminal on the &
preamp unit. g .
4. Waterproof the junction and other exposed metallic parts v @  AntennaWie
with silicone sealant. d:é\wﬂ Antenna
5. Connect its coaxial cable directly to the antenna =2 Fhdure
connector on the FAX-410. Note that an extension cable - Praamp Unit
kit (option) is available, in lengths of 10, 20, 30, 40 and
50 m. WIRE ANTENNA

Note 1: A wire antenna several meters in length can be

connected instead of the whip antenna. In this case, install the wire antenna fixture
(supplied with preamp unit) between the antenna wire and the preamp unit as illustrated
above.

Note 2: The preamp unit is powered by the facsimile receiver. To power the preamp unit,
turn on the Switch S1 on the RCV board in the main unit. See page 29 for the location of
the DIP switch.
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3. INSTALLATION

3.3 Wiring

See the diagram on page S-1 for detailed wiring information.

3.3.1 Power connection
The operating voltage (100/115/200/230 VAC) is preset at the factory in accordance with
customer’s request. To change the operating voltage, see the paragraph below.

Note: Before turning on the power, make sure that the input voltage specifications of this
equipment match the ship's power supply specifications.

2A fuse
HOT: Gray
— COLD: Gray
Voltage setting
Referring to the figure at right, set two :
short plugs in accordance with required ot
voltage. For example, set the short s T
plugs to CN4 and CN5 in case of 100 VAC. I~ ™, 1

Gl CH SE G
3
L u L

) ) \—‘//'
T -

' '

G R

E-rrr - j11"1 '
Ty

{1 ] o bl 10

i

-
o) 4+
G al
Lo 4

Sel shogt plags 10 e jacks

shited. AC Power assy, cover opened.
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3. INSTALLATION

3.3.2 Ground

Run the ground wire (supplied) between the GND terminal at the rear of the main unit and
ship’s superstructure.

3.3.3 External equipment

External equipment (BK, external receiver, etc.) are terminated at the terminal board at the
rear of the main unit.

How to connect wiring to the terminal board

Termanzl at rear

of main unit. Spring-ioaded button
Dapress butlon <\\
with screwdrivar.

Paal off viny! shaath
by about 12 mm.

TERKEMAL Board
Wira hola

Insart wike in ok
while deprmssing bution.

BK connection

If the set is installed on a boat equipped with a high power MF/HF transmitter, RF induction
at the facsimile antenna may occur. If the preamp unit is installed, protection against RF
induction (with BK) is not necessary, since the preamp is designed to withstand a 30 Vrms
antenna input. However, if a long-wire antenna and/or whip antenna is connected directly to
the facsimile receiver, high power RF induction (Tx output more than 200 W) may damage
the facsimile receiver’s front end. To protect the facsimile receiver from RF induction, a BK
(break-in) facility is provided in the receiver circuit. BK relay (24V) is actuated when BK
signal is applied. Connect to BK terminal of transmitter.

Terminal indication | Objective | Condition Connection point

BKIN 1 BK signal E‘:(\;Et(if/ates when voltage is Connect to BK terminal
BKIN 2 g g on receiver (transmitter).

applied (no polarity).
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3. INSTALLATION

External receiver connection

An external receiver may be used in place of the internal receiver. In this case, the receiver
should have a local oscillator with very good frequency stability. Connect the external
receiver to the EXT AF IN terminal at the rear of the set. This terminal operates against an
input of greater than 50 mV. Excessive input is protected with a protective circuit. However,
if direct current is used, input should be passed through a non-polarized capacitor of about
1 uF.

FACSIMILE
RECEWER

EXTERMAL —

RECEIVER —

1 |uF capacifor

3.3.4 Whip or wire antenna

If a whip antenna or wire antenna is used (preamp unit is not used), a matching box is
required. Connect a feeder line between the antenna and matching box. Attach a connector
to the coaxial cable and connect it between the receiver and the antenna. Use coaxial cable
RG-10/UY or RG-12/UY.

How to attach M-connector

Remove sheath by 30 mm.

Make the length of the conductor 23 mm. Expose braided shield by 5 mm.
Insert coupling ring onto cable.

Insert plug assembly onto cable.

Solder braided shield and plug assy. through hole in plug assy.

Tighten coupling ring to plug assy.

SOk wn =

Contact sleeve

§

Sofider hess.

ik —-
i :ﬁ

1-\ Conducior

[ 2
. &
w

_-—

Braidad /

shisld Coupling ring

Insulstor

-

Gut conductor hare

Soider both
sides of hobs.
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3. INSTALLATION

3.3.5 Setting of SW S1 on the RCV board (preamp unit is used)

If the preamp unit is installed, turn on SW S1 on the RCV board in the facsimile receiver to
power the preamp unit.

1. Unfasten two screws at the front of the unit and remove the cover.
2. Use a plastic-bladed screwdriver to change the position of S1 to ON.
3. Close the cover.

e

I

- PR LF B

FRLIBEE SifCdian Figsasa 3
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FACSIMILE STATION TABLES

This section shows the location and frequency data of all the existing frequencies of

facsimile transmitting stations programmed into this unit's ROM. This data is for reference
purposes. Data is subject to change without notice.

Location of facsimile transmitting stations

- - = I.'-l. .\..\.
.-'.-. ..:?j"'."""- HJ-!I__-\.
o . g - o
Ok LI |: ¥ ’ .I_.I'
P i S
T - ST P
W " - r.i.- . '-{'-r_, ;:!h" s A
r':.-"' -~ e l_':"'.-! :-f""-;_l:-'--:'.".-."l h '\'-I' .
i Al ) - '1-2"“"._91'3’ e f.r
e L . - ! . — v o™
e T A A
gk g o y e b e
"-': .:-. - - -~ I -'ﬁ_' t'a:l UEI =
1 Loz --'\.."t'_{'j bl B a9 L 1 "L éﬂm
r{,r q o AGE o #* SO
i T ¢ i T
P - pem e . WP L Ve ey
.-L__,-J- T it o EEV -_ﬁ 1 I w—;*ﬁ#
;,:Qj,&";‘r 3 ’;I‘P?mx =0 ;)%, BaH e i
[ ol i N 4 "E? BME R Y 4 Mo, G
e . Top i1 i) r | 1
r’r%'“_T-" ?1 i:'r_hF it Fre e = hon T
BRAR R PR “ J.I', W -
ﬂ"_‘_’ : .|;_-' e =1 --":"-.
T f avE EE T P ;
s = [ ten
- Iy o
':_" F\:‘{:!'J{II ___.-".-. b '|_ 'I: -
L *;* N T uMw WG [
— 1. N, _ cEv i 57
& -.__.3 TELF A ¥ LA
L "',.."

31



FACSIMILE STATION TABLES
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FACSIMILE STATION TABLES
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FURUNO

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

2.1
2.2
2.3
24
2.5
2.6

3.2
3.3
3.4

5.1
5.2
5.3
5.4

FAX-410

SPECIFICATIONS OF FACSIMILE RECEIVER

RECEIVER

Receiving system
Frequency range
Mode of reception
Selectivity

Number of channels
Sensitivity

Channel selection
Tuning indicator
Display

External signal input

RECORDER

Recording system

Index of cooperation (I0C)

Recording speed
Gradation
Recording paper
Line density

FAX-410

Synthesized double super-heterodyne

MF/HF 2.0000 to 24.9999 MHz

F3C

2.0 kHz at -6 dB

314 channels (150 pre-set channels, 164 user channels)
MF/HF 2pV at 20 dB SINAD

Automatic or manual, digital with numeric keys

3 LEDs

LCD, 32 characters in 2 lines

1500 Hz (black) and 2300 Hz (white), FSK or FM signal

Electronic scanning w/ thermal head
576 and 288

60, 90, 120 scans per minute

9 tones (white, 7 gray levels and black)
Thermal paper (257 mm x 30 m)

8 dots/mm (total number of dots: 2016)

AUTOMATIC CONTROL

Start/stop
Recording rate

I0C
Phase

POWER SOURCE

Automatic start or stop by timer program and/or WMO

Standard, remote control signal (or manual)

Automatic selection of recording rate (or manual)

Automatic selection of IOC by WMO start signal (or manual)

Automatic selection of phase matching by passing signal
(or manual)

100/115/200/230 VAC: 0.3/0.26/0.15/0.13 A, 1 phase, 50/60 Hz

ENVIRONMENTAL CONDITIONS

Temperature
Relative humidity
Degree of protection
Vibration

COATING COLOR

-10°C to +50°C

95% (35°C)

IPXO0

3 mm/480 rpm - 0.2 mm/3000 rpm

2.5GY5/1.5 (standard)

SP -1 E6261S01G
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FURUNO FAX-410

7 PREAMP UNIT FAX-5 (option)

7.1 Frequency range 80 kHz to 30 MHz
7.2 Antenna Wire antenna or 2.6 m whip antenna
7.3 Input protection Withstand a 30 Vrms antenna input for 15 minutes
7.4 Output impedance 50 ohms
7.5 Power 9 VDC, fed from facsimile receiver via coaxial cable
SP -2 E6261S01G

201201



Declaration of Conformity

Bulgarian
(BG)

Spanish
(ES)

Czech
(CS)

Danish
(DA)

German
(DE)

Estonian
(ET

Greek
(EL)

English
(EN)

French
(FR)

Croatian
(HR)

Italian
(1T

Latvian
(LV)

[FAX-410]

C nactosiwoto Furuno Electric Co., Ltd. geknapupa, 4e ropecnomeHaT Tun
pagmMocbopbXxeHue e B cboTBeTcTBUe ¢ Oupektuea 2014/53/EC.

LianoctHuaT TekcT Ha EC geknapauusTa 3a CbOTBETCTBME MOXE [a Ce Hamepw
Ha crnegHus MHTEPHET agpec:

Por la presente, Furuno Electric Co., Ltd. declara que el tipo de equipo
radioeléctrico arriba mencionado es conforme con la Directiva 2014/53/UE.
El texto completo de la declaracion UE de conformidad esta disponible en la
direccioén Internet siguiente:

Timto Furuno Electric Co., Ltd. prohlasuje, Ze vySe zminéné typ radiového
zafizeni je v souladu se smérnici 2014/53/EU.
Uplné znéni EU prohlaseni o shodé je k dispozici na této internetové adrese:

Hermed erkleerer Furuno Electric Co., Ltd., at ovennaevnte radioudstyr er i
overensstemmelse med direktiv 2014/53/EU.
EU-overensstemmelseserklzeringens fulde tekst kan findes pa falgende
internetadresse:

Hiermit erklart die Furuno Electric Co., Ltd., dass der oben genannte
Funkanlagentyp der Richtlinie 2014/53/EU entspricht.

Der vollstandige Text der EU-Konformitatserklarung ist unter der folgenden
Internetadresse verflgbar:

Kéesolevaga deklareerib Furuno Electric Co., Ltd., et GlaImainitud raadioseadme
tidp vastab direktiivi 2014/53/EL nbuetele.

ELi vastavusdeklaratsiooni taielik tekst on kattesaadav jargmisel
internetiaadressil:

Me tnv TTapouca n Furuno Electric Co., Ltd., dnAwvel 611 o TpoavagepBévTag
padioe¢otTAIou6g TTANpoi Tnv odnyia 2014/53/EE.

To TApEG Keipevo TG SAAwaNG cuppopewaong EE diatiBetal atnv akdAoubn
10T00€Ai®da 01O B10DIKTUO:

Hereby, Furuno Electric Co., Ltd. declares that the above-mentioned radio
equipment type is in compliance with Directive 2014/53/EU.

The full text of the EU declaration of conformity is available at the following
internet address:

Le soussigné, Furuno Electric Co., Ltd., déclare que I'équipement radioélectrique
du type mentionné ci-dessusest conforme a la directive 2014/53/UE.

Le texte complet de la déclaration UE de conformité est disponible a I'adresse
internet suivante:

Furuno Electric Co., Ltd. ovime izjavljuje da je gore re€eno radijska oprema tipa

u skladu s Direktivom 2014/53/EU.
Cjeloviti tekst EU izjave o sukladnosti dostupan je na sljedecoj internetskoj
adresi:

Il fabbricante, Furuno Electric Co., Ltd., dichiara che il tipo di apparecchiatura

radio menzionato sopra € conforme alla direttiva 2014/53/UE.
Il testo completo della dichiarazione di conformita UE € disponibile al seguente
indirizzo Internet:

Ar So Furuno Electric Co., Ltd. deklarg, ka augstak minéts radioiekarta atbilst
Direktivai 2014/53/ES.
Pilns ES atbilstibas deklaracijas teksts ir pieejams §ada interneta vietné:



Lithuanian AS, Furuno Electric Co., Ltd., patvirtinu, kad pirmiau minéta radijo jrenginiy tipas
(LT atitinka Direktyvg 2014/53/ES.
Visas ES atitikties deklaracijos tekstas prieinamas Siuo interneto adresu:

Hungarian Furuno Electric Co., Ltd. igazolja, hogy fent emlitett tipusu radidberendezés

(HU) megfelel a 2014/53/EU iranyelvnek.
Az EU-medgfeleldségi nyilatkozat teljes szdvege elérhetd a kdvetkezd internetes
cimen:
Maltese B'dan, Furuno Electric Co., Ltd., niddikjara li msemmija hawn fug-tip ta' taghmir
(MT) tar-radju huwa konformi mad-Direttiva 2014/53/UE.

It-test kollu tad-dikjarazzjoni ta' konformita tal-UE huwa disponibbli f'dan I-indirizz
tal-Internet li gej:

Dutch Hierbij verklaar ik, Furuno Electric Co., Ltd., dat het hierboven genoemde type
(NL) radioapparatuur conform is met Richtlijn 2014/53/EU.
De volledige tekst van de EU-conformiteitsverklaring kan worden geraadpleegd
op het volgende internetadres:

Polish Furuno Electric Co., Ltd. niniejszym oswiadcza, ze wyzej wymieniony typ

(PL) urzadzenia radiowego jest zgodny z dyrektywa 2014/53/UE.
Peiny tekst deklaracji zgodnosci UE jest dostepny pod nastepujgcym adresem
internetowym:

Portuguese O(a) abaixo assinado(a) Furuno Electric Co., Ltd. declara que o mencionado
(PT) acima tipo de equipamento de radio esta em conformidade com a Diretiva
2014/53/UE.
O texto integral da declaragéo de conformidade esta disponivel no seguinte
endereco de Internet:

Romanian Prin prezenta, Furuno Electric Co., Ltd. declard cd mentionat mai sus tipul de
(RO) echipamente radio este in conformitate cu Directiva 2014/53/UE.
Textul integral al declaratiei UE de conformitate este disponibil la urmatoarea
adresa internet:

Slovak Furuno Electric Co., Ltd. tymto vyhlasuje, Zze vys$Sie spominané radiové
(SK) zariadenie typu je v silade so smernicou 2014/53/EU.
Uplné EU vyhlasenie o zhode je k dispozicii na tejto internetovej adrese:

Slovenian Furuno Electric Co., Ltd. potrjuje, da je zgoraj omenjeno tip radijske opreme

(SL) skladen z Direktivo 2014/53/EU.
Celotno besedilo izjave EU o skladnosti je na voljo na naslednjem spletnem
naslovu:
Finnish Furuno Electric Co., Ltd. vakuuttaa, etta ylla mainittu radiolaitetyyppi on
(FI direktiivin 2014/53/EU mukainen.

EU-vaatimustenmukaisuusvakuutuksen taysimittainen teksti on saatavilla
seuraavassa internetosoitteessa:

Swedish Harmed forsakrar Furuno Electric Co., Ltd. att ovan namnda typ av
(SV) radioutrustning dverensstammer med direktiv 2014/53/EU.
Den fullstandiga texten till EU-férsdkran om éverensstdmmelse finns pa
féljande webbadress:

Online Resource
http://www.furuno.com/en/support/red_doc
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3. K&

3.3.5 RCVEMHR S1 RAVFDETE (FYTFTUITEARABOH)
TNT T ERERT DAL, ROV MR EICH D ST AL v F % TON) 1L TLEEN,

1. KEFHNZHD2RDRDEHRDT, ANn—%&4LFET,
2. SIRAyF%& [ONJ IZLFET,

TERORMNS RTANRN=Ip EZFE LiAIr, AA v F D ON/OFF 2810 2 TS 72 &0,
3. AN—FWMYFITET,
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3. &k

SR SZIEHE D

AREIL, WBZEEORD VIS ZER AT 52 N TEET, ZOHA. FICRmIREE
B % D JE I AR TEFE S ROV Z R LT 72 &0, SN2 (5 ARHE Y 1 o> [EXT AF IN] i
FAZHEE L E T, [EXT AF INJSE 115 50mV LA EDO AR HIVUXEME L 77, @ OINBZE/T
HIUE, AFENITIRERIE DS A > THNDO TRKRZAINCK L OEREH Y A, LL, H
HOEMENTWAEAIE, BT 1 uFBREOEMmME D T o2 L TAN LT EE N,

TR
FHER

FHEISEE R

3.3.4 RAYTTF7oTFFERITDAN—TOTF

FVT T EERH LR WAL, 7Y a OB RN NETY, £, T T L Ze
PG OMNIB AL THEE L £ 4, 50Q D[Ry — 7 e Ml axr s # (THEMEE LTH
Fa) EEHEAT LT, AR e e e L £ 9, Rl — 7 uZiE, RG-10/UY F£720%
RG-12/UY ZfEAH L T 72 &0y,

MEIRD ZORMAITHE

. RET—TILDOL—X% 0m (FEFET,
2. SO 22mmEH DS KD ICHBMERYREET, D—IL FiEMAIXOMELTUYERY F
ER
3. VS TFybES—TIIZIEDRAHFET,
. TSR KRES—TNIZR LRA#HET,
5, FHMITANRTY—IFRELE TS IRAKREZFBMFFLET . OVE I FEVEBRIC
EHRAATHAMITLET,
6. V5 TFy bETSTRKIZHEDFITES,

e A [ e .
— A ) Pl e F %
l'\‘ o FTET 2 phim
* ..... h e ,
""""""""" — |
i
| ", i
f— A B Bl H CCTERENST
| ' o W by o0 H /et

ZoFrEE B H
Rl#h/7 — 7 )L DifRALE
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AT D BT — AT LR E 7 — 2 (TR L LTS THafE L £
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= MPREFINTWDEEIX, 7V 7 7 HE D 30Vrms OFFERE/LICH 2 £T O T, BK O#
FIXARETT (2L, BETUTTOOAEERIRVEEL TL f:éb\) a4 Y—, £-
IR A v TT T T DR — 7 VAR E ST D5 01%, M5 1123 2000 2L ET
HIUX, RF HICRIVIATL Z LI K> TREHVIENEET 22 083HV 3, 20X 95 RGHE
I%. T BK Z4Efi L T 72 &0,

HFBEDERTE BHrY & e
BK IN 1 . DC%V\ . % (%) 1280 BK M1
BK TN 9 BK 1§ =& BIED D & BK 23M#) < .
(K72 L) °
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3.3 AR

HEMIE, STl N—VOMAERBRKESRL T ES0,
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3.2.3 TJYTF7rT (FAX-5) #ERT55E

I/ NS TEWIA Y —T U T T RENLRWVIGAERC, FEICLAEENTHRINIGEIL. 7
V77l enhA 7T o T FOHERERBED LET, 7V 7 7OEFIT2EmEHD F

B

FIVT TR ERHD 1 A o F O Al LiAte HiE,
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9, Tyx—
2.6mIRA vy TT7oTFET) T TDkIRIC

'EE'/ 2.6m7A 7
1 7Tt

BRI LAHET, =57 L ¥

3. 2ETRFERYMHESAR. TurLT 00 e
DEEMSHTNBT—AMETAMCHSE
LET,

4 FUTFORLAHBAOT —AEOEELEEOSBEHBLEL Y 3L TLONT
THKILEE LET.

5. AMEED[ANTIR— F-FEE#y —TLEERLET,

[ — 7 NV OIERIZITA T S a DIER T —7 % » b (10, 20, 30, 40, F72i% 50m)
NdDET,

1) RAYITTUOTFORDYICHENDT VTF BEAS D
BEBDENTEET, T4 V—BitLE Ng €
TIVToTEERLET, ©e THTTR

E2) TUT TS D ERERAT BHE = S
HUET, TUT U IEBREMRBT BIZIL, <>
RCV &AM ST XA wFZIONJIZLET(3.3.5 — FUYTU TR
ESH).,

DX —FUTF
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3. Kf&

3.2 7T+ OEHT

B AR DO AR CEZ 20 E I ET T T OR LE LI > TOWET, @mWEGEITiEsd
LbEH Y FHAD, BHNAT —0v A M EOERBHEEY T O TV WET, ok
BT TR A R RET DN D TEDLREITHIN TV AT 21EA T 2 & W, Frio g
NHER TEA SN D () BEEAEE L TV ARSI, 20 bR SNTE S0 AHICED
mGFE) LCMEORRE 2D ZERHVETOT, ZOXIRT T FMbILARE7 R Y B
LCLIEEN, FEICLAEELBILTHI2IE, TV 77 a2MHLTEEN,

AEEIZIX, ROT T FEEHTLHZENTEET,

o JUTUTFAX-5 (AT ayv) +2.6mbA v T T TS (ATFva )
o nKA YT T LT (AT a)

o UAY—TrT7F (BHTHE)

ﬁ

3.2.1 F7rTFrHDEERGE

ALV 7 7 (FAX-5) &5 DMz vinic k- T, FTRIO X 512 2 MO E HIEN
Di#
ZMF/HF X EH2 6 25613, BK 74 288k LE 7, s6MiE. [BK O] 2L T<
tém(m«wyi%h
DAY —FTFt
A I FLTH
(6 ml =it

AT Tt
(26 ) NTFLT
FAX-5 i

Elbr—F i
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Y 7T T T OBEIE 6m RN 4 T, —AIICHI 6MHz LL LD (E T if4/7?/7%
F6MIz LT OZETIZVA ¥Y—T 7 F R L TV ET,

o T UT IR E - ITZE PRI SR (AC-206) T, 7T EAMOZEKE LTS L
HLTEET,

o UAY—T T EES TUREMINWE D THhIUX, 7V 77 (K7 vay) 2HEATS
VERH Y ET,
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BTS2 @5 & EITIIRORICER L T IZ S,
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B RRGATIZED T en e | GLEm A OLEL EDL L NDORENEL 722720 T
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EST RIS 2% & WENRE S\ B LET,

BEHNTEE O 813, BEOBE SIOMORBICIHZ bivd & Z A,
REISCY a v 7 Db 7rnk 2 A,

BIELSLTVWE Z A,

REF - RRDEZIATZ D LI, T —ERAEMEHRRTE D LA GTRZR),
WK LSZ DN RNEZ A,

U RAERHHAERTE D L 2 A (111 X—=VFH),

BTy RAOR LI M5 &, BT v R AICREENAE T ET,
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ZDOR—UFZEH T,
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2. RFRIR

2.5 AF1)— (RAM) DO#EAE

ABED RAM (21X, &R 7 77 IV REROBENEET — 2 nitEsnTnEd, MiE-T
RAM DO—#BEZHEELTBHE. RIMWS 77 7 I VEEROT—ZE2EIATAHZ N Tx 1,
ZOX I BBEAEIE. RAMOWIHEZEITL T &V, ZO#ERITH LB L T8
EOT—HZHEHEZATLENETOT, HEELTLIEEN,

1. [PRG]. [9]&IEIZHF—ZRLZET,

RAMCLEAR @
FUSH E HKEY

2. [E]1x—Z# LT, AT —DOMHALZEITLET,
3. [ClF—zMLT. BEE—-FICRYFET,

F) RMIS—¢EF—Ov I ZMEZALTNTLEEW, AIohDEREGREZRET S &,

X—HAOvIFTHAEEELHYET, COLIBGEEE. EREV ATV, £5—
BEANELTLESL,
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0L & | EEGLERAR O Jetm SR A N — D =
ICHZ XL TLIZS N,
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YERDIITULMERLTLZEY,
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1. BIEAN—ZF4 LT, HUIRZE LAIZE i hei—
ZLET, BEY LNAN—FDOAMIZEIL -
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HAA FEQARICH LA o REGEE
MEBEELEY,

E 1) ERRGEIRARL. QBRI LCE [V e L
T ERA > FRETEET 5 EHT /
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EAMIZEIEHELET,
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FNAT I aA— ) VERBICEEETESEE Lo TLIEE N, = F LT b a— L PSMNE, Haxtic~y R
DOIERFIHEH LN T 7ZE0,

2.3 Ea—XDFIH

Ea—X QME) FE RS —7AAICH Y £9, NEOBER ETHBRPEET S 2—X
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B B 1— &S E
BADE 2—X FGBO 250V 2A PBF 000-155-829-10 | AC

& T o i F1 o A T e I
v, A A - S, O

o Ea—XEHEDHDEESILE.

H

Tl 11 ¥ . - =1 ol e =
TR e T | % : EePE 2] B k=
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BEAGEERICIE, B TUHEEOLOEFHAL TSN, YR ELHNOLOEFEHT S L.
KEEDPERENR H IR TERNWET TR, ~y FE2ED 5, B LUV SRS EE L 7
Wi EOR-RNRH Y 77,

HEIIZ 72 D & “PAPER OUT” &9 A w2 — U EHIZE R S, fedkid B EAIcE L L £,
SUERHLOFE Y 3K 3m 272 B & RO TIRIZ 2~3m F DRV R~v— 7 BNEIE T, kOB
TRAGLEAM AL L TS EE W,

2 R O— K&S
JRERGE R AR F220VP 000-159-871-11

A E

ERLBRETRTLLER, LREE
HOMLG SRR FERALY, 500
RULGLEIIEETLIL.
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ML EaeE i Tegt,
e S BUET, R, BRSO 5 R H LR
EMOESHE, FE VLT S-EiL T HT«Z)EE&L;&%U FTOTHERICERLREWT
EPEL, {FEELY,

2.1 Ny o7y TE MDD

AREEDONERIZIX, Kgat Dy 77 v 7 & LTV/%/)?'?JAﬁ‘?flﬁﬂﬁiﬂ%éﬂ“Cb\iﬁ‘ G
M OFAMITK b FETT, TREFIREN D] 72 EOIERDBBNTZIGEITIE, BE W EFEIER
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2.2 EHEFRE

2~3 » AZ LT, IV UERIEFRFETHOMZREY X712 1~2 HEHL T ZE, 7,
ﬁﬁﬁﬁ/*‘~%&1~bff’r&@]$ﬁ%h1ﬁﬂ ke ?‘c‘:fﬁm&ﬂ“
# - W yET

=33
/B

B

HECy =T B b, Tha—b R DU R EDTTAF v 7EFNTHER Lan T 72
SV, REOBESCEE SNV OLFR ENETHHERH Y £9, 1220 00G00UE, o0
HLWZAA CHER - T EI WV, O EWHIUTED T RS2 LAA R TSN dH &
FZODPWATERZLTIEEN,
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1. #4F

1.14 NEZEREFE 77V I RARIE
ZE(E BRI T ) NIOZ B TR LA\ R B LD b AT,

AEROBMBERER T 7 v 7 A z2%2E L, TORGFTHREZMNED Z ENTETET,

1.14.1 NEMZERENBZEREDNVEZD
1. [PRG]. [ITLIBISF—%MLT. ROKSHEHBERTLET,

AF I G INT
1-INT 2-EXT

2. AMZEXRZEERTIEEXN]F— NEZEREERTSIEEEL2]IF—ZRLFT,
3. [El¥—#=#|LZFYT,

1.14.2 24F

E— FAZ

v NEREE OGN E — NV~ 2 CTH2%klz UL EH AR ERAEF T A, BN
Ja s F3AT Ly RN a0 TREKD “S” A—2OIRNANPERKRIZRAHLHIZEFHL, B —
K= 2 TABED [TUNE] ([FIFH) O o 70k TR T X2 L £,

PN LN N BT T R Ty EKENEEEEO RSO SSB L EBEREEERET %
Al K2 ORTEEWEHL2kHz, OFPFHTENY a3 A T Ly KR o TR LARTN
IR 6202 ERHD F9,

R
MET DD 7 WA IR 2 5 < . MES N Z WA T EIE 4 1kHz FE £ TR 95 L, WE
TR0 9,

243

FEERICEILCiE, L6 #i (B#Eh) ., 723 L7 8 (F#) 22 L T3, mgE ARG
T HEATE. M GO BFO' Z5/% 3% 2>, LSB*/USB* Z# 8]0 B 2 T 72 &0,

! Beat Frequency Oscillator: B —hE I 38 IR48
2 Lower SideBand: TR &
* Upper SideBand: AR 47
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1. 5

9. [E]lFx—Z#WLZET,
F ¥ U RINDT — AN —BEERENET,
10. [Cl1F¥—%H|L T, EEE—FIZRYET,

BIFE DT ¥ ANV B RO ITETERTH LN TEET, FIH2 TEETLHF v A%
B, S TRERLEZAZBEELTIESN,

1.13 1SB #%#E

SSBOLZEME (T v 7 A, TUHEAT) OFWNEIT, Kfx1kHz 5 2kHz DD Z En3d
DE9, ISBHSEZE D &, HERICINODOREEZET L ENTEET,

—h

131 ISB R ERET 5/fEFRT B
[PRG]. [B]&LIBICF—ZRLT. ROKSBEEZRTLET,

—

ISB +00kHz - OFF
1-OFF 20N 34TY

ISB#ae# fEBR 9 S5 (X [1]1F—. BEIT HEEILR2]F—FHLFET,
[E]¥—%#LFET,

[ClFx—%2#WL T, EEE—FICRYFET,

FlE 2 TR2IF—2 ML HEIEL. BUEDEEEEFRRICRETREL TWD ISBT 7 MED
ARSI E T,

) BEEBD I I, $RTOFr oRIVICRMESNET,
1.13.2 ISBS 7 FIEZEERTET S
T 2T, ARREEED S kHz TV AN ERELET,

. [PRG], [6]&IRICHF—ZHLFET,
2. [Bl¥—z#WLT., AY]IZEUVZFT,

SET BB in Z2FIGS

+/- by ® KEY

[REV/ - ]F—ZHL T, +FEF—ZRTLFET,
HFX—ZFE-T, ISBUT ME 247 ZADLET,
[ElF—Z#LFET,

[ClFx—Z#WLT. BEE-FICRYFT,

S bk w

! Independent SideBand: FH 71835 45
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1. #4F

1.12 27022 1)F v oRI)LDEM

ABEIZIE, BEEPBERICEBINTE 52T ¥ U RANRK 164 1500 £3, LI T 7
7RV REENT 25613, ROBEZIT-oTIEE,

1. [PRG]. [4]&IBISF—ZHL T, ROLSLGEEZRTLET,

CHANMEL FROGRAM
EET CH in 3 FIGS

2. BFEX—%2F--TFrorIILESZEZAAL, [E]F—ZFWLET,
7= & 21X, CHT11 Z8IN4 2361% 1711 EATLET,

C7Vi11 SET CALLS-
IGN by &Yedpe HEY

3. EEDOXHF— (A, V., A, FEP) LT, ROLSLGEEEZRTLET,
J']—E‘.JJL{.ﬁ:Ei'ﬁ £l

CALL sIGN: M=
PUSH E KEY

4, KX —ZFE-Ta—ILYAMY BXF) #%FL. [E]x—ZHLET,
AERIPF—ZH LT, D=V EZBIHLET, AFLIEIVF—2H L TUFEH
ELET, 72 x0F, TIMH] ERELESEASIT. kO LD BRERITARY 17,

CYi1 JMHE - G0
SET FREQUENCY

5. HFX—E[REV/ - 1F—2FE-TRARKZAAL, [E]1F—Z#HLZET (2000.0~
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