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XAFREHTAEW

yrtnuoC sngiSllaC seicneuqerF semiT

TPYGE,ORIAC 92UUS
33UUS
54UUS

51011 kHz
46651 kHz
53671 kHz

0070-0091
#

0091-0070

AYNEK,IBORIAN 1EY5
2EY5
8EY5
6EY5
3EY5
7EY5

3409 kHz
51321 kHz
52551 kHz
51361 kHz
56371 kHz
52551 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC

/SINEDTNIAS
NOINUER,NORDUAHC

18RZF
36SZF

6718 kHz
53361 kHz

.srh42

.srh42

LAGENES,RAKAD 37UV6
97UV6

5.76631 kHz
05791 kHz

suounitnoC
suounitnoC

,AIROTERP
ACIRFAHTUOS

5ORZ
2ORZ
3ORZ
4ORZ

4104 kHz
8057 kHz
83531 kHz
83281 kHz

0040-0351
suounitnoC
suounitnoC
suounitnoC

AISA

,)GNIKEP(GNIGIEB
ANIHC

6FAB
63FAB

4FAB
8FAB
9FAB
33FAB

5255 kHz
0218 kHz
51101 kHz
56341 kHz
52061 kHz
53281 kHz

ANIHC,IAHGNAHS FDB 1423 kHz
0015 kHz
0247 kHz
02411 kHz
04981 kHz

AIDNI,IHLEDWEN 55ATA
75PTA
56VTA
83UTA

5.3994 kHz
3047 kHz
24841 kHz
72281 kHz

0320-0341
suounitnoC
suounitnoC

0341-0320
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yrtnuoC sngiSllaC seicneuqerF semiT

NAPAJ,1OYKOT HMJ
2HMJ
3HMJ
4HMJ
5HMJ
6HMJ

5.2263 kHz
5037 kHz
0799 kHz
79531 kHz
02281 kHz
9.22532 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC

NAPAJ,2OYKOT JMJ
2JMJ
3JMJ
4JMJ
5JMJ

5633 kHz
5045 kHz
8349 kHz

5.29641 kHz
2.14481 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC

,IEPIAT
ANIHCFOCILBUPER

FMB 6164 kHz
0525 kHz
0418 kHz
00931 kHz

,LUOES
AEROKFOCILBUPER

8LLH 5.7585 kHz suounitnoC

,KOKGNAB
DNALIAHT

46WSH
16WSH

5937 kHz
02571 kHz

,KSVORABAHK
AISSUR

27BXR
57BXR
07OXR
27OXR
47OXR

7.6154 kHz
5747 kHz
0329 kHz
73741 kHz
57291 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC

,1KSRIBISOVON
AISSUR

37FOR
97OYR
62BTR
67OYR

5444 kHz
5675 kHz
0229 kHz
02321 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC

,2KSRIBISOVON
AISSUR

37UCR
97UCR

5763 kHz
5744 kHz
0609 kHz
03221 kHz

suounitnoC
5420-5241
suounitnoC

5231-0530

,ATHKUBISKIT
AISSUR

722 kHz
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NAPAJ,1OYKOT HMJ
2HMJ
3HMJ
4HMJ
5HMJ
6HMJ

5.2263 kHz
5037 kHz
0799 kHz
79531 kHz
02281 kHz
9.22532 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC

,1TNEKHSAT
NATSIKEBZU

07VBR
87JPR
87VBR
27XBR
27HCR
67VBR

0963 kHz
5634 kHz
0985 kHz
0757 kHz
0439 kHz

5.28941 kHz

0310-0031
suounitnoC
suounitnoC

0031-0310
suounitnoC
suounitnoC

,2TNEKHSAT
NATSIKEBZU

07XBR

17XBR
37HCR

0823 kHz
0905 kHz
5825 kHz
0519 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC

ACIREMAHTUOS

,SERIASONUEB
ANITNEGRA

96ORL
27BRL
48ORL

5815 kHz
02701 kHz
35081 kHz

suounitnoC
suounitnoC
suounitnoC

/ADNILO
,ORIENAJEDOIR

LIZARB

OPP
33-ZWP
33-ZWP

4928 kHz
06621 kHz
04171 kHz

5471/5470
5471/5470
5471/5470

ELIHC,OGAITNAS SCC 6674 kHz
8146 kHz
4958 kHz
52531 kHz
17022 kHz

suounitnoC
thgiN

suounitnoC
yaD

suounitnoC

ACIREMAHTRON

HSITIRB,TLAMIUQSE
ADANAC,AIBMULOC

NKC 1.2572 kHz
1.6624 kHz
1.4546 kHz
1.15721 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
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yrtnuoC sngiSllaC seicneuqerF semiT

AVON,XAFILAH
ADANAC,AITOCS

NFC 5.221 kHz
1724 kHz
4.6946 kHz
63501 kHz
01531 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC

,.T.W.N,TIULAQI
ADANAC

FFV
FFV

1.1523 kHz
1.8077 kHz

.tcO51-yluJ1

.tcO51-yluJ1

,.T.W.N,ETULOSER
ADANAC

RFV
RFV

1.1523 kHz
1.8077 kHz

.tcO51-yluJ1

.tcO51-yluJ1

,SNAELROWEN
ANAISIUOL

GMN 9.3058 kHz
9.7134 kHz

suoiraV
suoiraV

,BFAFRODNELE
.A.S.U,AKSALA

0822 kHz
4933 kHz
5905 kHz
8937 kHz
56601 kHz
50851 kHz
23391 kHz

0042-0021
0021-0000
0042-0021
0021-0000

,AKSALA,KAIDOK
.A.S.U

JON 8924 kHz
9548 kHz

,SEYERTNIOP
.A.S.U,AINROFILAC

CMN 6434 kHz
2868 kHz
03721 kHz
2.15171 kHz

82522 kHz

,NOTSOB
,STTESUHCASSAM

ASU

KIN 5.0436 kHz
05721 kHz

0481&0061
0481&0061

,DLEIFHSRAM
,STTESUHCASSAM

ASU

FMN 5.0436 kHz
05721 kHz

0481&0061
0481&0061

,YTICSREGOR
.A.S.U,NAGIHCIM

CLW 5.5912 kHz
6.8985 kHz

)2(0340-0310
)2(0322-0301
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TTUFFO
,NROHKLE/BFA

.A.S.U,AKSARBEN

1323 kHz
6905 kHz
4096 kHz
67501 kHz
02111 kHz
18651 kHz
52391 kHz

0021-0000
0021-0000
0042-0021
0042-0021

,AINIGRIV,KLOFRON
.A.S.U

MAN

MAN

MAN
MAN

MAN

7533 kHz
5.0283 kHz

0808 kHz
8139 kHz

zHk1.8019
zHk1.84721

56801 kHz
95951 kHz
68481 kHz
51002 kHz

0021-0000
llaCnO
llaCnO

suounitnoC

0000-0021
llaCnO
llaCnO
llaCnO

NISABNAECOCIFICAP

AILARTSUA,NIWRAD 23IXA
33IXA
43IXA
53IXA
73IXA

5575 kHz
5357 kHz
55501 kHz
51651 kHz
06081 kHz

0032-0111
0032-0111
9532-0000
0111-0032
0111-0032

,ENRUOBLEM
AILARTSUA

13MXA
23MXA
43MXA
53MXA
73MXA

8262 kHz
0015 kHz
03011 kHz
02931 kHz
96402 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC

WEN,NOTGNILLEW
DNALAEZ

FLKZ 7085 kHz
9549 kHz
05531 kHz
1.04361 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
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.I.M,1MAUQ NPN 75694 kHz

55201 kHz

77721 kHz

6.92061 kHz

06891 kHz

5.42322 kHz

@9532-0000
BSL

*9532-0000
BSU/BSL
@9532-0000

BSU
*9532-0000

BSL
*9532-0000

BSU/BSL
@9532-0000

BSL
.qerfnapaJ@
.qerfmauG*

.I.M,2MAUQ NPN

MKN

MKN

MKN

NPN

0625 kHz

0857 kHz

40821 kHz

00302 kHz

01032 kHz

*9532-0000
BSU

$9510-0041
BSU

$9532-0000
BSU

$9531-0020
BSU

*9532-0000
BSL

$ .qerfaicraGogeiD
.qerfmauG*

/3MAUQ
.I.M,BFANOSREDNA

3494 kHz
9196 kHz
5.8077 kHz
58331 kHz
79341 kHz
62571 kHz
08302 kHz

,ULULONOH
.A.S.U,IIAWAH

MVK 07 5.2899 kHz
09011 kHz
53161 kHz
5.13332 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
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,ROBRAHLRAEP
.A.S.U,IIAWAH

MPN 5584 kHz

3546 kHz

4948 kHz

0909 kHz

53712 kHz

*0061-0060
BSI/BSL

&suounitnoC
BSI/BSU

#suounitnoC
BSL

&suounitnoC
BSI/BSU

*0060-0061
BSI/BSL

.qerfrobraHlraeP*
.qerfKA,KADA#

AC,notkcotS&
.qerf

EPORUE

HCEZC,EUGARP
CILBUPER

12TLO 8.111 kHz suounitnoC

,KEABELMAKS
KRAMNED

)1(TXO 0585 kHz
0639 kHz

55831 kHz

01571 kHz

5001-0300
5200-5000
5121-0101
5031-5421
0581-0381

0421-0221
0331-0131
5281-5081
5531-5331

DNALNIF,IKNISLEH HGO
HGO

82BFO

3082 kHz
7.1182 kHz

8108 kHz

0480
0480
0480

,MMAHEIRAM
DNALNIF

HFO 7.7781 kHz ,0990,0480
0031

/GRUBMAH
,GREBENNIP

YNAMREG

3HDD
3KDD
6KDD

5583 kHz
0887 kHz

5.28831 kHz

0032-0060
suounitnoC
suounitnoC
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/HCABNEFFO
NEGNILFNIAM-NIAM ,1

YNAMREG

45FCD 2.431 kHz suounitnoC

/HCABNEFFO
NEGNILFNIAM-NIAM ,2

YNAMREG

73FCD 4.711 kHz suounitnoC

ECEERG,SNEHTA 4JVS 0358 kHz

YLATI,EMOR 15BMI
55BMI
65BMI

5.7774 kHz
6.6418 kHz
4.79531 kHz

suounitnoC
suounitnoC
suounitnoC

NIAPS,DIRDAM

7ACE
0563 kHz
5.8196 kHz
05201 kHz

NIAPS,OTOR KOA 3264 kHz
4.6585 kHz
5.2839 kHz
58411 kHz

0060-0081
suounitnoC
suounitnoC

0081-0060

YEKRUT,ARAKNA 02AMY
02AMY

7733 kHz
0976 kHz

0050-0161
0161-0050

AISSUR,WOCSOM 67OVR
27ICR
77DNR
87WAR
37AKR
97DDR
77IBR
95ZIR

5182 kHz
5783 kHz
5535 kHz
0577 kHz
01701 kHz
08901 kHz
05951 kHz
01781 kHz

0150-0351
0150-0171
suounitnoC
suounitnoC
suounitnoC
suounitnoC

0171-0151
nwonknU

AISSUR,2WOCSOM OTR
37OVR
77NAR
67CCR
87AKR
77ZWR
17UKR

6.35 kHz
0515 kHz
0886 kHz
0767 kHz
03201 kHz
52511 kHz
07431 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC

5081-0320
suounitnoC
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AISSUR,3WOCSOM CGR
87BKR

5.441 kHz
56121 kHz

AISSUR,4WOCSOM 97WWR 0554 kHz

AISSUR,KSNAMRUM 84WBR 03101 kHz 0091-0060

,GRUBSRETEP.TS
AISSUR

0847 kHz
08731 kHz

0022-0091
0022-0091

,LLENKCARB
MODGNIKDETINU

AFG
AFG
AFG
AFG
AFG

5.8162 kHz
0164 kHz
0408 kHz
63441 kHz
16281 kHz

0060-0081
suounitnoC
suounitnoC
suounitnoC

0081-0060

,NOTHGUORC
MODGNIKDETINU

5574 kHz
5325 kHz
2395 kHz
7286 kHz
7396 kHz
6957 kHz
3267 kHz
0397 kHz
0019 kHz
58301 kHz
37801 kHz
73531 kHz
58531 kHz
79341 kHz
77641 kHz
62571 kHz
15002 kHz
59002 kHz
55132 kHz
59132 kHz
54252 kHz
08452 kHz
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,DOOWHTRON
MODGNIKDETINU

AYG
AYG
AYG
AYG
AYG
AYG
AYG

4732 kHz
2563 kHz
7034 kHz
6446 kHz
5.1338 kHz

65.44821 kHz
21961 kHz

suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC
suounitnoC

ACITCRATNA

ACITCRATNA,YESAC MLV
MLV

1.8647 kHz
1.35411 kHz

0030-0021
0021-0030
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CHAPTER 1

Introduction from Gordon West
Welcome to the world of long distance communications with marine
single sideband (SSB) radio. Hundreds of voice and data e-mail chan-
nels in the MF and HF frequency spectrum have been allocated to mari-
ners for long-range, ship-to-ship, and ship-to-shore communications.
Marine single sideband, voice, "party line" communications can never
be replaced by ship satellite "private" communications! The
advantage of marine SSB is the ability to have a multiparty conversa-
tion for the exchange of information. Satellite communications is like
a telephone call - you can only talk to a specific person at a specific
time. You cannot talk to a group of individuals. An SSB gives mariners
the ability to share information with one another about weather, ports
of call, cruising conditions etc. Marine SSB is more like an internet
chat group than a phone call.

The marine single sideband service and frequencies have been around
for years. However, only recently have we seen the introduction of
low-cost, no-crystal, marine SSB equipment that can offer marine
radio, ham radio, and marine e-mail capabilities in one neat, 12-volt
DC package. ICOM, a leader in marine, commercial, and amateur
radio equipment, presents the overview of the marine single sideband
service, an easy-to-understand review of equipment, and suggested
installation of the radio and antenna and ground systems.

If you are like most mariners, you are probably not all that interested in
what makes SSB radio work on the inside. However, one thing is for
sure, when you pick up the mic or prepare to send a computer e-mail
message, you want the very best signal on the band, and you want to
connect with the station you are calling, on the first try!

In this book we'll show you how, in a non-technical, easy-to-under-
stand language. We will also give you some proven installation tech-
niques that will help you to install the equipment on your boat if you
are handy with tools. But, keep in mind that your marine electronics
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dealer is an expert in this field. They have the experience to complete a
proper installation of your equipment. If you don't feel you have the
necessary skills, your dealer is the best person you can find to insure
proper installation and top performance from your marine SSB radio.

This handbook is also a ready reference for the hundreds of voice and
data (e-mail) channels available in the maritime service, as well as
channels and frequencies for ship-to-ship and ship-to-shore in both the
marine service and the amateur radio service. We'll even show you
how to tune in weather facsimile and NAVTEX.

TIP!
All frequencies listed have been updated in early 1997,
with no anticipated changes for the next few years.

Ready to communicate throughout the world on your marine SSB
transceiver? Do you want to pick up that microphone and immediately
make a quick phone call home? Want to send a FAX or e-mail? Ready to
receive weather information over your lap-top computer? If so, then read
on—ICOM presents the very best in marine single sideband and we will
give you a fun and easy-to-understand look at long-range radio.
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CHAPTER  2

Start with a Good VHF Set
Before you begin thinking about marine SSB long distance communi-
cations, let's first review the hard working marine VHF radio system.

ICOM's lC-M59 VHF set is shown with optional flush mount kit.

Radio rules require that you must have a marine VHF radio in your
vessel before you can install a marine SSB transceiver.

The international marine VHF service is designed for coastal cruising.
We use marine VHF when we are within 20 miles of a shore station
or another VHF equipped vessel. This is the effective range of the
VHF receiver.

The VHF system is worldwide. Whether you cruise to
Hawaii, Bermuda, or the Mediterranean, the VHF/FM channels are the
same as they are here. Just use the international (INT) button on your
radio.  The frequencies assigned to channels may be different in the
US, Canada or the rest of the world.
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Your typical ship-to-shore VHF range to the Coast Guard should be
about 20 miles. You can normally hear weather broadcast stations
WX-1, WX-2, and others, up to 80 miles away.  The marine WX
channels are available only in the US and Canada.  The range to a
marine telephone operator should be at least 20 miles. Ship-to-ship
range is better than 10 miles.

If you are not achieving this minimum range, check out your VHF
antenna system and all connections. For sailboats, the best type of
antenna is one that is mounted on the mast with good quality cable
down to your set. Keep a portable antenna as a spare in case of
dismasting. Sailboat masthead antennas will generally pull in stations
and transmit further than any other type of antenna system.  These
antenna are only 3’ tall and have “3dB” gain.  They use the height of
the mast head to achieve maximum range.

For powerboats, you should use a minimum of an 8-foot “6dB”
antenna. If you have a large more stable vessel, you might want to
select a 21-foot, 9dB gain antenna that performs well in all but heavy
seas. A good powerboat antenna installation will normally let you reach
out to the distances described above.

A good quality, high-tech, VHF transceiver is also important to obtain
maximum range. ICOM produces both handheld and permanently
installed marine VHF transceivers. These installed radios (with options)
meet minimum digital selective calling (DSC) requirements. DSC is a
new system for making distress calls. This system will be implemented
worldwide over the next several years. Deep Draft (over 300 tons)
vessels put into service since 1992 comply with this system now. All
such vessels must comply by early 1999. Ultimately recreational ves-
sels will need DSC VHF radios to communicate with DSC equipped
ships. It is expected that all new marine VHF radios approved for sale
in the US will be DSC equipped by 2001-2002. An ICOM DSC VHF
set connected to your onboard GPS gives you added automatic safety
communications in case of an emergency. The DSC radio will transmit
an emergency call that includes your vessel’s position taken from the
GPS.  See the wide variety of ICOM VHF sets at your favorite marine
electronics dealer.
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You must have a VHF set on board and a current FCC ship station
license before a single sideband radio may be installed. If you have a
licensed VHF system aboard, and you need more than 20+ miles of
range when out at sea, then single sideband communications is your
next step.

CHAPTER 3

The Marine Single Sideband (SSB) Service
Don't let the words "single sideband" scare you. It's simply a type of
radio transmission. The military has been using single sideband for
years to transmit messages throughout the world. Ham radio operators,
who are permitted to select almost any type of worldwide transmission
mode, have been using single sideband for years on worldwide
frequencies, to talk to their buddies anywhere and everywhere.

In 1971, the Federal Communications Commission (FCC) phased in
SSB transmissions for the long distance marine radio service. At the
same time, it introduced the expanded marine VHF service for local
communications. It also phased out the older double sideband sets.

A single sideband signal concentrates your voice onto a tightly
compacted radio wave capable of traveling from hundreds to thousands
of miles. This very efficient, compacted radio signal is a faithful
reproduction of your actual voice. Unlike a commercial AM broadcast
station, that sends out duplicate double voice wave forms plus an
energy robbing "carrier," marine single sideband eliminates the
unneeded mirrorlike lower sideband, the power robbing "carrier" that
does nothing more than hush background noise when nothing is on the
air. Marine SSB puts all of the radio energy from your voice into a
compacted upper sideband wave form that gives you worldwide
talk power.

If you don't speak into the mic, your transmitter doesn't put out any
energy. Only when you speak will radio energy jump out into the air
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waves. In between each word, your transmitter and battery system
relax! This means that you can talk further with less current demands
from your battery system.

Your compressed, upper sideband signal, is captured by a distant
receiver, and that receiver converts your radio signal into crystal clear
reception.

When the FCC phased out double sideband equipment and introduced
SSB, it doubled the number of available channels for marine
communications. More new SSB channels were also added in 1991!

By compressing the transmitted signal into a very narrow band width,
distant receivers are able to reject almost half the normal noise and
interference level from the air waves. FCC-required frequency
tolerances keep SSB sets precisely on frequency to minimize that sound
distortion on receive. By simply adjusting a single ''clarifier'' knob on
your SSB receiver, you can produce the normal sounding voice that
was transmitted by a distant ship or shore station.

Coast Guard
Since safety at sea communications deserve the highest priority, let's
first examine the United States Coast Guard and its role in the high
frequency marine single sideband service. Our Coast Guard and other
distress agencies throughout the world, guard 2182 kHz as the Interna-
tional Distress frequency. This allows you to contact shore-side and
marine rescue agencies immediately when outside of VHF
Channel 16 range. Since 2182 kHz is an international distress
frequency, you will find that there are literally thousands of stations
guarding this channel for a distress call, 24 hours a day.

In 1999, 2182 was replaced by 2187.5 as the International Distress
frequency.  This new frequency asisignment is part of the new GMDSS
service required on vessels over 310 tons. Use of 2182 will be phased
out and replaced by digital (DSC) watch on 2187.5.
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The United States Coast Guard also offers additional working
channels on its Automated Mutual-Assistance Vessel Reserve
frequencies in each of the popular single sideband bands. Imagine
using your marine SSB set to place a call for help when you're
thousands of miles away from any shore station. Through the Coast
Guard AMVER system, they can readily pinpoint the position of
commercial and military vessels passing through your area and signal
them to immediately alter course and steam to your location to render
assistance. Believe it or not, you just thought you were all alone out on
the ocean. There are actually many commercial and military
vessels that could reach you within a matter of hours accounted for and
pinpointed via SSB AMVER system radio communications. The
AMVER system uses a full range of SSB frequencies to provide world-
wide safety to ocean-going vessels. See appendix for frequencies.

Phone Home?
Want to place a telephone call? Shore-side commercial telephone
stations are standing by on hundreds of frequencies to place your phone
call. These shore-based phone companies operate extensive transmit-
ting and receiving antenna systems to bring in your signals loud and
clear. Remember, their revenue depends on your satisfaction. You can
be assured that they have the most going for them when it comes to
powerful transmitters, sensitive receivers, and huge antenna arrays that
beam in on your single sideband signal. These same telephone
stations also transmit "traffic lists" for ships at sea who have telephone
calls waiting from shore-side parties. They also broadcast weather
reports, storm warnings, and other notices to mariners where safety at
sea is important. If an emergency should arise the phone companies
with their massive antenna systems can also patch you into rescue
coordination centers, hospitals, and emergency-at sea medical systems
without charge.  See appendix for frequencies.

E-Mail
Your new marine SSB can also send and receive electronic mail over
public common carrier, narrow band direct printing channels. It is just
like sending e-mail from your home or office through a specific
using your secret password over phone lines. SSB e-mail relies on the

USCG INFO 800-368-5647
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airwaves and ionosphere in place of phone lines. Your e-mail provider
can be reached from anywhere in the world with up to 12 network
stations standing by for your computer traffic. An e-mail connection
will provide a significant $$$ savings over conventional, high-
frequency, SSB voice or satellite-phone communications from your
vessel to your business or home; or to anyone who has an e-mail or
FAX capability on shore. Shore stations can automatically reach your
computer, by dialing a single phone number to get to your e-mail
network provider. If you have a lap-top computer onboard, your present
or new ICOM SSB may need only a small modem and software to
complete the e-mail connection.

More about SSB e-mail in Chapter 3, with a complete listing of
narrow-band direct printing frequencies listed in the appendix, plus a
map showing a radio e-mail electronic worldwide network of stations
also found in the appendix.

It is a plug-in affair to hook your marine SSB into e-mail via the airwaves.

Ship-To-Ship
There are many ship-to-ship frequencies allocated for communicating
over long distances to other vessels with marine SSB gear. Without
incurring any "land line" charges, you can communicate from one ship
to another ship in opposite parts of the world, free of charge, with
crystal clear reception. Thanks to Mother Nature, which we'll talk about
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in a few moments, your signals can travel thousands of miles to other
vessels with SSB equipment with almost no loss of voice quality. See
appendix for frequencies.

Ship-To-Shore For Free
Private shore stations share ship-to-ship channels. This allows you to
communicate directly with a marine supply company that can help you
replace the part that fell off your anchor windless 3,000 miles away.
There is no land line charge in this communication service because
you are transmitting directly to a distant marine parts or marine
electronics store. These "private coast stations" can also include
private marine business, yacht club and marine salvage companies,
private air ambulance companies, and any other type of marine
business that need to regularly communicate over hundreds or even
thousands of miles to distant ship stations. You may even be able to set
up a marine SSB base station at your office to stay in touch regarding
marine matters when you're far out at sea. Your sideband may also be
operated in the SITOR mode, allowing for digital-transmission and
reception of documents, such as yacht race standings, business
transactions, and detailed manifests. See appendix for voice and
SITOR frequencies.

Shortwave
Your marine SSB radio from ICOM can also be used to receive (and in
certain cases, transmit) other services that share frequencies adjacent
to the marine band.

You can tune into worldwide international broadcast stations and find
out the latest news, here and abroad. You can eavesdrop on military and
State Department communications that fill the high frequency
spectrum. See appendix for frequencies.

Weather Facsimile Charts Free
You can tie your weather facsimile receiver into your marine sideband
set and receive crystal clear weather charts in your particular area of
cruising. See appendix for frequencies.
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Ham Radio
You can also tune into amateur radio frequencies, and listen for local
weather reports on the maritime mobile amateur radio nets.
Licensed amateur operators may use ICOM SSB transceivers that are
capable of transmitting on amateur frequencies. The "No Code Techni-
cian" license allows you worldwide ham privileges when
cruising within Mexico with a valid Mexican reciprocal operating
permit. And even if you don't obtain the ham license to talk, all ICOM
marine SSB transceivers easily tune into ham calls so you can listen to
the valuable maritime mobile weather nets, both upper and
lower sideband.

Military
Use your marine SSB set as an ultra-sensitive shortwave receiver You
can tune into foreign embassies, the Air Force and the Navy, "secret"
shortwave stations, and any other type of communications that can be
found on the worldwide high frequency spectrum.

Time Signals
Oh yes, one last thing—if you forgot to set your watch, you can tune
into the international time signals wherever you cruise. Tick, tick tick,
at the sound of the tone, it is exactly. . . See appendix for frequencies.

Worldwide Reception for Free
If time ticks don't interest you, consider the following that can be
received on your new marine single sideband, all-band transceiver:

U.S. Air Force in-flight communications
Strategic Air Command
Air Force 1 (the President's plane)
Civil Air Patrol
United States Intelligence Agencies
Antarctic Stations
Interpol
U.S. Weather ships
Hurricane Research Center
Volmet-Aviation Weather Broadcasts
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Morse Code News and Weather for Free
It's also possible to tune in radio facsimile broadcasts and CW Morse
code broadcasts from national news agencies, i.e. United Press
International and Associated Press. These broadcasts take place on
international frequencies that can be picked up just about anywhere in
the world. There are Morse code readers and teleprinter displays that
are easily hooked up to your ICOM transceiver and will instantly read
out what is being sent! It's almost as good as your morning newspaper.

While your ICOM marine SSB may be capable of transmitting on any
or all of these frequencies, you should not! Transmitting outside of
your authorized maritime and ham limits is illegal. If you hold a valid
amateur radio license, you will be permitted to transmit on ham bands—
but transmitting outside of the marine and ham bands would be illegal
except in an emergency to signal for help.

So get that modem and lap-top computer hooked up your ICOM ma-
rine SSB by the plug-in jacks on the back.

•  Send and receive e-mail.

•  Tune into weather facsimile broadcasts, and watch the weather
charts unfold on your computer screen. Decode the dots and
dashes of Morse code computer programs.

•  Tune into Navtex broadcasts from the Coast Guard, and check
out the latest weather report or navigational warning.

• Your computer and your SSB make a perfect marriage to
add information and safety to your cruising.
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CHAPTER 4

High Frequency Bouncing Radio Waves
Marine single sideband transceivers broadcast in the "high
frequency" range of the radio spectrum. Unlike VHF (very high fre-
quency) communications that always travel line-of-sight, transmissions
in the "high frequency" region take advantage of Mother Nature for
some extra long distance communications.

As of July 1, 1991, the following frequency bands have been allocated
for marine single sideband service:

2 MHz 6 MHz 12 MHz 18 MHz 25 MHz
4 MHz 8 MHz 16 MHz 22 MHz 27 MHz

FIGURE A

When transmitting on any band, one component of your radio signal
hugs the surface of the ocean. This is called the ground wave. Ground
waves that hug the surface of the earth and ocean travel approximately
50 to 200 miles from your transmitter. If you are communicating on
single sideband with a nearby shore station or another boat less than
100 miles away, chances are it's the ground wave component of your
signal that's doing all the work. Your ground wave signal is always
there, day or night, and does not depend on anything other than a good,
strong transmitted signal.
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Good ground wave coverage out to 150 miles depends on a good
antenna and a good radio frequency ground system aboard your boat.
The better your antenna and grounding, the further you can communi-
cate via ground waves. More on this later!

It's the "sky wave" component of your transmitted radio signal that
gives you long distance, single side band range. Sky waves are the
components of your transmitted radio signal that travel up into the air
and bounce off of the ionosphere and are reflected back to earth
hundreds and even thousands of miles away.

The ionosphere surrounds our globe and is present 24 hours a day. Its
density and reflecting capabilities change with day and night, the
season of the year, and the 11-year solar cycle. Hanging like an
invisible radio mirror between two stations, the ionosphere is
responsible for reflecting back to earth marine SSB waves that strike it
at the right angle.

“The right angle" to establish communications with a station, let's say
3,000 miles away, depends on the time of day you are broadcasting and
the particular band of frequencies you are using. Lower frequencies
tend to bounce back to earth close in. Frequencies around 12 MHz tend
to bounce back to earth over fairly long distances, typically 3,000 miles.
22 MHz may give us the longest bounce, enabling you to communicate
from the West Coast of the United States into the Mediterranean. If the
ionosphere is very strong, you may get a second bounce off your sky
wave signal,  which enables you to talk twice the distance that you
normally would. On 22 MHz, this means that you can easily talk all the
way around the world on a double-hop or triple-hop transmission.

The ionosphere is constantly changing, and a frequency that you
communicated on yesterday might not be suitable for communications
today. Often the time of day and season of the year will make a
difference. When band conditions change in the ionosphere, you
simply change frequencies on your ICOM to maintain a good, clear
signal. With multiple frequencies and multiple bands available,
you can stay in touch as the ionosphere goes through its regular
ups and downs.
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FIGURE B

At night, the ionosphere gradually lowers. Your signals won't be able
to bounce as far, however, you will still enjoy several thousand miles of
communications range.

During daylight hours, the ionosphere rises, giving you longer range
on higher frequencies. Since it's the sun's rays that charge up the
ionospheric layers, solar and other disturbances will sometimes
enhance— and sometimes occlude—single sideband marine
communications.

Sky waves are unaffected by local weather conditions. Whether it's
sunny or cloudy, snow or rain, windy or still, your sky wave range will
not be influenced by local weather conditions.

Did You Know?
The only time you will hear "weather noise" on your
transceiver is in the proximity of lightning and thunder-
storms. Lightning may be picked up as far away as 200
miles on lower frequencies. It sounds like a static crash at
the exact same time that you see the bolt illuminate. Some
mariners leave their SSB radio turned on while cruising at
night in inclement weather to get prepared for storm cells.
When they hear it on the radio they should be prepared to
see it soon!
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After a few weeks of playing around with your new single sideband
radio telephone, you will begin to get a feel for the expected range on
any one particular band of frequencies. In our next chapter, we'll give
you some secrets!

CHAPTER 5

Single Sideband Range
Your transmitted ground waves are seldom influenced by atmospheric
or ionospheric conditions. Here is what to expect in ground wave range,
24 hours a day:
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Sky waves give you the very longest range, thanks to the ionosphere.
Here's what to expect in solid communication range to distant ship and
shore stations:

As you can see, to talk further, go to a higher frequency. However,
watch out—you can sometimes select a frequency that is too high. This
may cause your sky wave signal to actually bounce over the
station that you wish to communicate with, or go off into space.

If your signal is literally skipping over the desired station, switch to a
lower frequency.

After a few weeks of tuning your receiver to different stations, you will
be able to anticipate which band will be the best for a particular time of
day to talk to a specific station hundreds or thousands of miles away.
Try tuning your set during the day, and then at night, and listen to the
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difference in range. Switch between bands and begin to get a feel for
how the ionosphere causes signals to skip long distances, and some-
times short distances.

Marine telephone shore stations make it easy to predict the best band
to establish rock-solid communications. Every four hours they read a
traffic list (calls being held for vessels at sea) as well as ocean weather
conditions. They simultaneously transmit this information on each one
of the authorized bands. Simply switch bands while they are transmit-
ting and determine which band offers the best reception. Where you
hear them loudest is where they will hear you best. After they finish
with their traffic list, give them a short call and you have now
established communications, thanks to sky waves and Mother Nature's
reflective ionospheric mirror.

CHAPTER 6

Band and Channel Selection
It's easy to program additional frequencies and channels with today's
modern, high-frequency, marine single-sideband transceivers. You don't
need to purchase expensive plug-in crystal elements. Everything is syn-
thesized, and your modern ICOM marine SSB receives from .5  MHz
through 29.999 MHz, and transmits from 1.6 MHz to 27.500 MHz.

The marine single-sideband service uses specific channels to identify
specific frequencies between 4 MHz and 27.5 MHz This book has a
listing of channels and frequency assignments in the appendix. On the
2 MHz band, we use actual frequencies not International Telecommu-
nications Union (ITU) channel designators. We use ITU channel
designators on frequencies between 4 MHz and 27.5 MHz.

Most mariners will use about 10 frequencies in each marine band. New
ICOM marine SSB transceivers offer over 300 channels that are
synthesized, for voice, and an additional 600 channels for electronic
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e-mail. ICOM marine transceivers also offer over 100 channels that are
user-programmable, perfect for ham frequencies, shortwave broadcast-
ing stations, weather facsimile frequencies, and just about any other
frequency that you might want to tune in and listen.

You can add, change, or delete frequencies yourself by entering the
proper numbers on the keypad. Most ICOM marine electronic dealers
can custom program local frequencies to save you the time of entering
them into memory using the key pad.

Did You Know?
Your ICOM marine SSB can also work in any mode, in-
cluding lower sideband or ham channels on 40 meters and
80 meters, without the need to buy an expensive lower side-
band filter.

Plan your communications range by selecting the appropriate bands. If
you're not going to be communicating halfway around the world, then
don't program many channels above 16 MHz. If you are only going to
Mexico, or to the Caribbean, load up on 4 MHz, 8 MHz, and 12 MHz
frequencies and channels. More than likely, these frequencies and chan-
nels are already loaded into your equipment.
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CHAPTER 7

Equipment Selection and Location
Locate your marine SSB in a place that is convenient for operation.
The radios are large and heavy.  They should be positioned for easy
access to all controls. Most of the time your SSB set can nestle right
along with your other nav gear.

You can build the equipment into your instrument panel, however, you
should provide some ventilation.  Many new SSB’s are fan coded and
there needs to be a source of fresh air to facilitate this process. Every-
thing on the inside of the radio is transistorized, and slight amounts of
heat are actually good for the equipment—it dries things out.

TIP!
We recommend keeping the equipment down low for easy
channel selection. Make it comfortable to operate. Some
night in a cozy harbor you may wish to simple flip through
the worldwide frequencies to pick up some action. You
want the set as accessible to your hand as possible without
any undue effort.

ICOM SSBs have a built-in speaker that faces forward. This
eliminates having to purchase an external speaker which is required
when the built-in speaker is located elsewhere. A good carpenter can
build a teak frame that will make the equipment look nice. An
anodized aluminum trim kit is also available from your ICOM dealer.
A heavy-duty mounting bracket is shipped with each rig to facilitate
mounting it from below or hanging from above.

Once you have selected an ideal location for mounting the equipment,
read on, because we'll take a look at power requirements, antennas,
and grounding.
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◆  Installation Recommendations

Automatic Antenna Tuner Mounting Locations
(1) Aboard sailboats, the automatic antenna tuner normally

feeds an insulated section of rigging, such as a backstay or,
on a ketch, a mizzen sidestay. The automatic tuner hides
away, below, near the chain plate that holds this particular
insulated stay. The automatic tuner should go as far
away from the radio as possible in order to minimize RF
feedback.

TIP!
FCC rules require the active antenna tuner to be located as
far away from people as possible. In other words, don't
mount the tuner in an area where someone could actually
touch the high voltage output single wire terminal!

(2) The automatic tuner requires no specific orientation. You
can hang it vertically or horizontally. You should insure that
it will stay relatively dry and the water drain screws (if any)
are at the low point of the unit if it is going to get wet.

(3) Remove the downward-facing drain screw to provide an es-
cape path for trapped moisture.



page 21

(4) Aboard powerboats, the automatic antenna tuner normally
feeds a fiberglass whip. If possible, mount the tuner up in
the flying bridge area, well protected from the weather.
Mount it as far away from the helm as possible. If there is
no flying bridge on the powerboat, the tuner may be mounted
near the base of the white fiberglass whip.

(5) The wire feeding your antenna system is high-voltage
"GTO-15." It is available at most marine electronic stores.
Although it looks like coaxial cable, it is not. The jacket
contains no internal braid. This means the high-voltage
single wire is part of your active antenna system, and should
be routed far away from other wires aboard. Keep it away
from sleeping quarters or areas where crew members might
sit. It's always a good idea to keep everyone at least 5 feet
away from  the GTO-15, antenna lead wire.

Did You Know?
It is normal to hear your automatic tuner make a clicking
sound during tune-up. What you are hearing are the inter-
nal relays self-adjusting inductance and capacitance for the
best possible match. The clicking will normally stop after
about 5 seconds of initial tune-up. The tuner will remain
silent during normal communications on marine SSB. The
clicking sounds during normal tune-up are a positive indi-
cation that your system is performing as it should. How-
ever, if the clicking continues for more than 10 seconds,
chances are the tuner is missing its ground connection or
the antenna connection up on deck.
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CHAPTER 8

Grounding (Counterpoise)
Good grounding or counterpoise techniques are absolutely necessary
for maximum single sideband range. Half your antenna is your radio
frequency ground, so don't skimp here! The radiating portion of your
antenna needs to see a mirror image of itself before it will send out
your SSB signal. This mirror image, called a counterpoise, is created
by using metal surface and seawater as your radio frequency
ground plane.

Your marine single sideband system will not perform satisfactorily if
you don't have a good counterpoise system. Poor counterpoise (ground)
equals poor range. This is especially true on lower frequencies where
large RF grounds (counterpoise) are required for good range.

If you make direct contact with the seawater, you may be able to
reduce the amount of ground foil that must be run from your radio and
the automatic tuner. If your through-hulls are metal and are all bonded
with a green wire per ABYC (American Boat & Yacht Council)
standards, find a couple of in-water bronze through-hulls, and run the
foil directly to them for an effective seawater ground. But make sure
that bronze through-hull is already part of your bonding system with a
telltale green wire attached to it and going off to other underwater
metals. Never ground to a bronze through-hull that has been specifi-
cally left isolated and ungrounded.

Use a wire brush to clean up the neck of the through-hull, and then use
a hose clamp to affix the copper foil to that through-hull. Bunch the
foil up a few times to provide a good solid connection where it won't
easily rip.
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TIP!
If there are several bonded underwater through-hulls near
your automatic antenna tuner, your grounding will be easier.
You might only need 50 feet of ground foil to complete the
entire process! Direct contact with seawater improves any
RF ground system.

Same thing for a powerboat—but you'll need more ground foil because
your automatic antenna tuner is probably mounted up top on the flying
bridge. In this case, you will need to follow a wire run channel from the
top of the flying bridge down below decks, and down to the bilge area
where you can make connection to underwater through-hulls. You could
even use a metal tube that may already be in place as part of your
ground foil run.

Why foil? Round wires
create inductive reactance
at radio frequencies, and are
not effective as a good
grounding conveyance. Use
2 or 3 inch wide, 3 mil
copper foil (available at
most marine electronic
stores) to achieve a good
seawater ground.

Your counterpoise system
needs to begin directly
below your antenna feed-
point if at all possible. When
you use an antenna coupler,
we will consider this as the
"feedpoint."Use 3-inch wide, 3-mil copper foil to

ensure a good sea water ground.
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An ideal counterpoise for all frequency single side band work should
consist of up to 100 square feet of metal surface area directly below the
feedpoint. While this may sound like an impossible number of square
feet to achieve, consider the following large surface RF ground planes
(counterpoise) already available to you:

Tanks Stainless steel tuna towers/stanchions
Propeller and shaft Chain plates
Encapsulated lead keel Engine block
Bonded through-hulls

You can develop your own large surface area RF ground plane (coun-
terpoise) system by fiberglassing into your hull copper screen or 2-3
inch wide copper foil strips. It's too bad they didn't build in the ground
plane when they laid up the hull, isn't it?

It will probably take you about a day and a half and a hundred feet of
copper foil to create a good capacity ground plane below the water
line. You will be running copper foil inside your hull for a capacitive
ground to the seawater. No, the foil does not go on the outside of the
hull! The fact that the ground foil is close to the seawater makes all the
difference on transmit and receive range. While it might be an effort to
get all this foil below the water line, it will really make the difference
when you press down on your microphone key.

Did You Know?
Your bonding of underwater metals that are already tied in
with a common ground wire will not affect your corrosion
control system. If your present underwater metals are not
all bonded together, you may wish to lay out a RF ground
system (counterpoise) independent of an actual connec-
tion to the seawater but that's not really necessary.

These other copper foil leads go directly to the antenna tuner. The tuner
will have a ground terminal to which the foil is attached. Do not reduce
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the size of the foil as you approach the tuner or the radio. Also, do not
convert the foil to wire as you approach the tuner or the radio. Fold the
foil back on itself and drill a hole for the mounting stud.

Your RF ground system (counterpoise) does not actually need to
contact the seawater to be effective. Even though an encapsulate lead
keel doesn't actually touch the seawater, it makes a capacitive ground
by being next to the seawater, if you run wide copper foil to it.

You may either double bolt the foil to an exposed keel bolt, or actually
tap directly into the lead keel with a bolt going through the copper foil
and into the lead.

In attaching to through-hulls, remember, it will improve performance
if you run foil between each through-hull. Stainless steel hose clamps
are the best way to "pick up" these underwater metals. Water tanks,
copper hydraulic lines, etc.; can also be connected with foil using
hose clamps.

I know, I know, trying to get a good RF ground (counterpoise) system
is a bit difficult—especially if you can't get at your keel bolt. If this is
the case, then drill into the keel and pull up some lead. Any sailboat
system that doesn't use a poured keel is losing a tremendous amount of
potential in obtaining a super signal.  Only if your keel is made of lead
shot poured in fiberglass would you not elect to use it. In any other
case, where there is a large amount of surface area below the water
line, such as a lead keel, by all means use it in your RF ground plane
counterpoise. It will save you many hours of trying to run more copper
foil and screen below decks.

Good RF grounding (counterpoise) techniques will also enhance your
overall protection from a lightning strike. Lightning protection and good
RF grounding all have a common denominator—a large amount of
surface area below the water line.

Again, I would like to mention that running wire—even battery cable—
is not effective as an RF ground (counterpoise) at radio frequencies.
Although, wire looks like a good DC ground, it looks invisible at most
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radio frequencies. Use foil, and only foil. Even aluminum foil will work
in a pinch. You can even use aluminum air conditioning foil with
sticky on the back as counterpoise. Wires won't work so forget about
using them.

The more counterpoise, the better your signal. Ever wonder why
supertankers always have the loudest signals on the band? They are
only using 100-watt equipment, and a standard 23-foot antenna, but
their signal literally bounces off of their gigantic counterpoise.

TIP!
Again, RF grounding IS the key to single sideband super
range. It's one of the few components of the installation
you can control.

Once the copper is in place, you can just about forget it. It will do the
work for you. We recommend applying a thin coat of paint or resin
over the copper to keep the salt water from tarnishing it. While green
copper works just as well as bright, shiny copper, it's a much more
sanitary installation to keep it isolated from the elements. It also pre-
vents tearing or other damage to the system.

If you have soldered all copper joints, you won't need to check for
continuity. However, you may wish to clean up copper connections at
through-hull fittings every couple of years. Since these connections are
made with hose clamps, there is the possibility that the contacts may
get corroded after a few years in the bilge.  A steel brush should bring
both the copper and the through-hull fitting up to a nice shiny surface,
and you can make your connection again.

The periodic inspection of your copper ground system, you can be
assured that your signal will stay loud and clear.
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◆  Ground System Review

(1) The automatic tuner must be connected to a good electrical
ground. A good ground prevents shocks, interference and
numerous other problems. One example of a good ground
is the nearest metal member on a metal vessel. For best
results, use metal strap or foil. Make the length as short as
possible.

(2) Good ground systems on wood or fiberglass boats are more
difficult to install. For best results, use strap or foil con-
nected to the keel, tanks, or other large metal objects.

If you have no way of contacting the seawater, you could install a
counterpoise for each band of frequencies used above 4 MHz, as shown
in the figure. This would be a last resort!

Ground plates? We save the underwater ground plate as an absolute
last resort for a single-sideband antenna system that is working off of
an automatic antenna tuner. Ground plates provide terrific contact to
the seawater, and also have good connection points to attach the foil.
The porous ground plates don't achieve any better ground than if you
were to come up with your own copper plate, but they do provide a
superior means for mounting them through the hull. Using a ground
plate as a RF ground may cause interference with other on board elec-
tronics using the same ground plate as a DC ground.
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The automatic antenna tuner performs best with a direct seawater ground
connection. Whether it be through your bonded underwater
through-hulls, or to a dedicated ground plate, the direct connection is
one great way to minimize hours spent in the bilge developing a
good-ground system.

TIP!
 A capacitive ground system, made up of copper strips run
around the hull below the water line, or individual copper
strips at one-quarter wavelength sections, is one way to
achieve a good ground, but may take several days to lay
into the hull and keep dry. Why not go for the direct sea-
water contact, and establish your single-sideband ground
connection in hours instead of days!

◆  Typical Installation

The following figure shows a typical installation. Any radio communi-
cations system operating with a whip antenna or long wire antenna
(insulated back stay) must have an adequate ground connection,
otherwise the overall efficiency of the radio installation is degraded
especially at low frequencies.

The 50 ohm output impedance of the transceiver makes it necessary to
employ antennas of the trapped or externally matched type. The use of
an antenna coupler in conjunction with a whip antenna or long wire
antenna (insulated back stay) allows an efficient installation which will
cover all HF marine bands.

Of course, those of you with aluminum hull vessels, your
RF groundplane (counterpoise) is your hull, and you'll probably
have the loudest signal anywhere in the world. No further RF
grounding is necessary.


