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Welcome to Worldwide 
Communications

ÅThis presentation is designed to introduce the new 
or recently upgraded ham to HF radio.  

ÅThe information presented here is very general.  



What Does HF Mean?

HF stands for HIGH FREQUENCY

These are the frequencies from 1.8* to 30 

MHz or the 160 meter to 10 meter bands. 

HF is also known as shortwave.

*160m is actually a Mid Frequency (MF) band but it is included in the Amateur HF 

bands for ease of discussion.
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How is HF different than
FM repeaters?

Åbƻ άƳŀŎƘƛƴŜέ ƻǊ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛǎ ǳǎŜŘΦ

ÅAllows communication beyond line of sight.
Contacts are generally a couple of hundred miles to over several thousand miles.

ÅPropagation is strongly effected by solar activity.

ÅSeveral communication modes are available to use.
SSB, CW, RTTY, SSTV, Digital, AM



HF Band Allocation
Meter Band Frequency (MHz) 

CW, RTTY, Data Voice 

160 1.800 - 2.000 

80 3.500 - 3.600 3.600 - 4.000 

40 7.000 ï7.125 7.125 - 7.300 

30 10.100 - 10.150 

20 14.000 - 14.150 14.150 - 14.350 

17 18.068 - 18.110 18.110 - 18.168 

15 21.000 - 21.200 21.200 - 21.450 

12 24.890 - 24.930 24.930 - 24.990 

10 28.000 - 28.300 28.300 - 29.70
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Who Uses HF?

ÅBecause of the ability to communicate over long 
distances, HF is used by many government, military, 
and commercial agencies worldwide.

ÅAmateur Radio operators all over the world use HF 
for the same reasons of being able to communicate 
over long distances.



Amateur Radio & HF

ÅWhen most people hear the term ham radio they 
generally think of HF or shortwave and long 
distance communications.
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Who Has HF Privileges?
Å In the United States all licensed Amateur Radio operators have privileges on the 

HF bands.

Å Technician and Novice class licensees are permitted to operate CW on portions of 
the 80, 40, 15 and 10 meter bands.

Å Technicians also have SSB and Data privileges on portions of the 10 meter band.

Å Technician and Novice class licensees have power limitations on the HF bands.

Å General, Advanced and Extra class licensees are permitted to use all available 
amateur modes on the HF bands.

Å General, Advanced and Extra class licensees are also permitted to use full legal 
power.
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How It Works
(Propagation)

ÅJust as sailors use the natural forces and currents of 
wind and water to guide their boats, radio 
operators use naturally occurring charges in a layer 
of the atmosphere called the ionosphereto bend 
and reflect their radio signals.



Why It Works
(The Atmosphere)
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ÅWe are most concerned with the uppermost  region 
called the ionosphere.
*The ionosphere is part of the thermosphere and not a separate layer or region.  For our 
discussion we will only refer to the layers that make up the ionosphere.
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Why It Works
(The Atmosphere)

Å¢ƘŜ {ǳƴΩǎ ŜƴŜǊƎȅ ŎŀǳǎŜǎ ŀǘƻƳǎ ƛƴ ǘƘŜ ǳǇǇŜǊ 
atmosphere to become charged. These charged 
particles are called ions.

ÅThis charged region of the upper atmosphere is 
called the ionosphere.

ÅWhen a radio wave enters this region of charged 
particles, its direction of travel is altered. 



Radio waves change direction when 
they enter the ionosphere
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The Ionosphere

Å The ionosphere is broken up into layers.

Å These layers are the D, Eand Flayers.*
*There is no A, B, or C layer.  These were reserved for possible future 
discoveries.

Å ¢ƘŜ {ǳƴΩǎ ¦± ǊŀŘƛŀǘƛƻƴ ŎƘŀǊƎŜǎ ǘƘŜǎŜ ƭŀȅŜǊǎ ŀƴŘ 
this affects radio waves and how they travel. 



The Layers of the Ionosphere
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The D Layer

ÅThe D Layer is the lowest and densest region of the 
ƛƻƴƻǎǇƘŜǊŜΦ  Lǘ ŜȄǘŜƴŘǎ от ǘƻ рт ƳƛƭŜǎ ŀōƻǾŜ ǘƘŜ 9ŀǊǘƘΩǎ 
surface.

ÅBecause of its density, the D-layer tends to absorb radio 

signals.

ÅThe absorption of RF varies by wavelength.  Longer waves 
such as 160m and 80m are most effected.

ÅD-layer effect is less on 40m, slight on 20m and 
inconsequential on the higher frequencies.
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ÅThe ionization level of this lower part of the atmosphere is 
directly related to the sunlight.

ÅTherefore, The D-layer begins at sunrise, peaks at noon and  
disappears at sunset.
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The D Layer

ÅThe ionization level of this lower part of the atmosphere is 
directly related to the sunlight.

ÅTherefore, The D-layer begins at sunrise, peaks at noon and  
disappears at sunset.

Å¢ƘŜ {ǳƴΩǎ ƛƻƴƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ǳǇǇŜǊ ŀǘƳƻǎǇƘŜǊŜ ŀƴŘ ŎǊŜŀǘƛƻƴ 
ƻŦ ǘƘŜ 5 ƭŀȅŜǊ ƛǎ ǿƘŀǘ άŎƭƻǎŜǎέ ǘƘŜ ƭƻǿ ōŀƴŘǎ ŘǳǊƛƴƎ ǘƘŜ ŘŀȅΦ

Å¢ƘŜ ŘƛǎŀǇǇŜŀǊŀƴŎŜ ƻŦ  ǘƘŜ 5 ƭŀȅŜǊ ŀǘ ǎǳƴǎŜǘ άƻǇŜƴǎέ ǘƘŜ ƭƻǿ 
bands and they will remain open throughout the night.
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The E Layer

ÅAt 62 to 71 miles above the Earth, the E layer is the lowest 
portion of the ionosphere useful for long distance 
communications.

Å Ionization of the E layer occurs rapidly after sunrise and 
diminishes quickly after sunset.  Minimum ionization of the 
E layer is after midnight, local time.

ÅLike the D-layer, the E-layer absorbs long wavelength signals 
during the day.
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The E Layer

Å{ƛƎƴŀƭ ŀōǎƻǊǇǘƛƻƴ ƛǎ ƘƛƎƘŜǎǘ ǿƘŜƴ ǘƘŜ ǎǳƴ ƛǎ ŀǘ ƛǘΩǎ ƘƛƎƘŜǎǘ 
angle. (local noon)

ÅThe E layer effects other Amateur bands above 30 MHz but 
for now we will limit our discussion to the HF bands.
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The F Layer

ÅThe F layer is the uppermost region of the atmosphere.  It 
begins at approximately 100 miles and can extend to over 
омл ƳƛƭŜǎ ŀōƻǾŜ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΦ

ÅThe F layer is responsible for most of our long distance 
communications.

Å.ŜŎŀǳǎŜ ǘƘƛǎ ǊŜƎƛƻƴ ƛǎ ǎƻ ŦŀǊ ŀǿŀȅ ŦǊƻƳ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ƛǘ 
is less dense than the other regions.
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The F Layer

ÅLǘ ƻŦǘŜƴ ǘŀƪŜǎ ŀ ǿƘƛƭŜ ŦƻǊ ƴƻǘƛŎŜŀōƭŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ {ǳƴΩǎ 
radiation to develop but the charges can last long after 
sunset.

Å5ǳǊƛƴƎ ǘƘŜ Řŀȅ ƛƴ ǎǳƳƳŜǊǘƛƳŜ ǘƘŜ {ǳƴΩǎ ǊŀŘƛŀǘƛƻƴ Ŏŀƴ ŎŀǳǎŜ 
the F  layer to become two separate layers called F-1 and F-2 
layers.
The lower F-м ƭŀȅŜǊ ŘƻŜǎƴΩǘ ƭŀǎǘ ƭƻƴƎ ŀŦǘŜǊ ǎǳƴǎŜǘΦ
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seasons change because the angle between the Sun and the 
Earth changes throughout the yearly cycle.



The F Layer

ÅThe effects of the Sun on the ionosphere change as the 
seasons change because the angle between the Sun and the 
Earth changes throughout the yearly cycle.

Å In the summer, during periods of high solar activity, it is not 
unusual to see bands like 10 and 15 meters stay open until 
midnight and 20 meters stay open all night.



Choosing a Band

Å80 Meters ςBest at night

Å40 Meters ςBest near Dawn/Dusk

Å20 Meters ςBest during the day

Å15 Meters ςBest during the day during higher part of sunspot cycle

Å10 Meters ςBest during the day during higher part of sunspot cycle



Sub Bands

ÅLicense class restrictions
ÅExtras get it all

ÅGenerals only some.

ÅSome of the best DX is in the Extra sub bands; a good reason to 
upgrade.

ÅStay 3KHz away from Band Edges

ÅMode Restrictions
Å/ŀƴΩǘ ƻǇŜǊŀǘŜ ǇƘƻƴŜ ƻǊ {{¢± ƛƴ ŀ /² subband.

Å/ŀƴΩǘ ƻǇŜǊŀǘŜ ŘƛƎƛǘŀƭ όt{YомΣ w¢¢¸Σ ŜǘΦύ ƛƴ ŀ ǇƘƻƴŜ subband.



Sub Bands



Equipment

ÅTransceiver

ïBorrow one to start.

ïGo with knobs instead of layers of menus to start.

ÅAntenna
ïaǳƭǘƛōŀƴŘ 5ƛǇƻƭŜ ό!ƭǇƘŀ 5ŜƭǘŀΣ ŜǘŎύ ŜŀǎƛŜǎǘ ǘƻ ǎǘŀǊǘ ǿƛǘƘ ŀǎ ƛǘΩǎ ŀ ŎƭƻǎŜ 

50 ohm match to transceiver.

ÅAntenna tuner
ïAutotuners - ones by LDG are easiest to start with.



Logging

Åbƻǘ ǊŜǉǳƛǊŜŘΣ ōǳǘ ȅƻǳΩƭƭ ǿŀƴǘ ǘƻ Řƻ ƛǘΦ

Å̧ ƻǳΩƭƭ ƴŜŜŘ ƛǘ ǘƻ ŀǇǇƭȅ ŦƻǊ ŀǿŀǊŘǎΦ

ÅPaper log is OK to start.

ÅComputer logging 

ïHelps keep track of progress towards Awards.

ïLogger32 and other free ones are fine.

ïCan integrate with Internet DX Cluster spots to 
find rare countries on the air.



Logging



PHONETIC ALPHABET

ÅUse words to represent letters

ÅFirst letter corresponds to the letter

ÅtǊŜǾŜƴǘǎ ŎƻƴŦǳǎƛƻƴ ƻƴ ŀ ǊŀŘƛƻΣ ά.έ Ŏŀƴ ǎƻǳƴŘ 
ƳǳŎƘ ƭƛƪŜ ά5έ

ά.έ Bravo

ά5έDelta

THIS IS A CALL SIGN

Alpha
Delta
7seven
Delta
Delta



PHONETIC ALPHABET

A Alpha B Bravo C Charlie D Delta E Echo F Foxtrot

G Golf H Hotel I India J Juliet K Kilo L Lima

M Mike N November O Oscar P Papa Q Quebec R Romeo

S Sierra T Tango U Uniform V Victor W Whiskey X X-Ray

Y Yankee Z Zulu



NUMBERS
0 ZEE-ROE

1 WUN

2 TOO

3 THU-REE

4 FOWER

5 FIFE

6 SIX

7 SAY-VEN

8 ATE

9 NINER

10 WUN - ZEE-ROE

11 WUN - WUN



άvέ {LDb![{

The Q-code are a list of signals abbreviating a detailed

question or answer. 

The Q code is a standardized collection of three-letter

message encodings, all starting with the letter "Q", 

Agreed upon by the International Telecommunication

Union (ITU), is used worldwide on radiotelegraph.



άvέ {LDb![{
Å QRM άLΩƳ ōŜƛƴƎ ƛƴǘŜǊŦŜǊŜŘ ǿƛǘƘέ Man Made(e.g. jamming)

Å QRN άLΩƳ ǘǊƻǳōƭŜŘ ōȅ ǎǘŀǘƛŎέ Non Man Made interference

Å QSO ά! ŎƻƴǘŀŎǘ ƛǎ ƛƴ ǇǊƻƎǊŜǎǎέ όƛΦŜΦ thanks for the QSO)

Å QSY ά/ƘŀƴƎŜ ŦǊŜǉǳŜƴŎȅέ  (QSY to 14.210)

Å QTH άaȅ ƭƻŎŀǘƛƻƴ ƛǎέ  My QTH is Spokane Valley, Washington

Å QSL άL ŀŎƪƴƻǿƭŜŘƎŜέ L ǳƴŘŜǊǎǘŀƴŘΣ wƻƎŜǊ Χ

Å QST ά!ǘǘŜƴǘƛƻƴ ŀƭƭ ǊŀŘƛƻ ŀƳŀǘŜǳǊǎέ



RST SIGNALS

A short way to describe or give a signal or reception report
όƛΦŜΦ ǊŀŘƛƻ ŎƘŜŎƪύ ōŀǎŜŘ ǳǇƻƴ ȅƻǳǊ ά{έ ƳŜǘŜǊ ǊŜŀŘƛƴƎ ŀƴŘ
what you actually hear.

!ƴ ά{έ ƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ǊŜƭŀǘƛǾŜ ǎƛƎƴŀƭ ǎǘǊŜƴƎǘƘ ƛƴ
a receiver

Poor Good
RST =  READABILITY 1 - 5
SINGNAL STRENGTH 1 - 9
TONE 1 - 9

Readability, Strength, Tone



RST SIGNALS

1 Unreadable 

2 Barely readable, occasional words distinguishable

3 Readable with considerable difficulty

4 Readable with practically no difficulty 

5 Perfectly readable 

A qualitative assessment of how easy or difficult it is to correctly 
copy the information being sent



RST SIGNALS

1 Faint signal, barely perceptible 

2 Very weak 

3 Weak 

4 Fair 

5 Fairly good 

6 Good

7 Moderately strong

8 Strong 

9 Very strong signals

An assessment of how powerful the received signal is at the 
receiving location



RST SIGNALS

1 Very rough and broad 

2 Very rough, very harsh and broad 

3 Rough, tone, rectified but not filtered 

4 Rough note, some trace of filtering

5 Filtered rectified, but strongly ripple-modulated

6 Filtered tone, definite trace of ripple modulation

7 Near pure tone, trace of ripple modulation 

8 Near perfect tone, slight trace of modulation

9 Perfect tone, no trace of ripple or modulation of any kind 

Used only in Morse code and digital transmissions therefore 
omitted during voice operations



RST SIGNALS

Å 11 = Unreadable and barely perceptible

Å 57 = Perfectly readable, moderately strong

Å 33 = Readable, some difficulty, weak in strength

Å 59 plus 20dbҐ {ƛƎƴŀƭ ǎǘǊŜƴƎǘƘ ƛǎ нл ŘōΩǎ ƻǾŜǊ ǎǘǊŜƴƎǘƘ ф  ƛΦŜΦ άȅƻǳǊ нл ƻǾŜǊ фέ

Å RST of 459 = Quite readable, fair strength, perfect tone (tone is usually used for CW)

Å RST of 579 = Perfectly readable, moderately strong, perfect tone

Å An increase of power 4 timesǿƛƭƭ ǊŀƛǎŜ ȅƻǳ ά{έ ƳŜǘŜǊ ōȅ hb9 ά{έ ǳƴƛǘ

Å Thus to raise the meter from S8 to S9you power on a transmitter would need to 
increase power 4 times

AN RST OF 599 BEST READING ƛΦŜΦ άȅƻǳΩǊŜ рфέ



Signal Reports

ÅRST ςReadability, Strength, Tone
ï599 on CW & Digital is best

ïрф ƻƴ tƘƻƴŜ ƛǎ ōŜǎǘ ό¢ƻƴŜ ŘƻŜǎƴΩǘ ŀǇǇƭȅύ

ÅQSB ςfading

ÅQRM ςadjacent  station interference

ÅQRN ςatmospheric or local noise

ÅbŜǾŜǊ ǘŜƭƭ ŀƴȅƻƴŜ ǘƘŜȅΩǊŜ άŦǳƭƭ ǉǳƛŜǘƛƴƎέ ǳƴƭŜǎǎ 
ȅƻǳΩǊŜ ǿƻǊƪƛƴƎ Ca

ÅIn a contest, everyone is 59 or 599!

Å73 ςBest wishes / Good Bye όƴƻǘ тоΩǎύ



Major Amateur HF Activities
(other than just rag chewing)

ÅDXing ςCollecting Countries

ï!ōƻǳǘ оот ǊŀŘƛƻ άŎƻǳƴǘǊƛŜǎέ ŀǊŜ ǇƻǎǎƛōƭŜ

ÅAwards

ïWorked All Continents (WAC)

ïWorked All States (WAS)

ïDX Century Club (DXCC) ς100 countries

ïIslands on the Air (IOTA) ς100 islands

ïCounty Hunters ςtry to work all 3000 US counties



Major Amateur HF Activities
(other than just rag chewing)

ÅContesting ςRapid fire contacts

ï9ǾŜƴ ƛŦ ȅƻǳ ŀǊŜƴΩǘ ƛƴǘƻ ŎƻƳǇŜǘƛǘƛƻƴΣ ŎƻƴǘŜǎǘ 
weekends are a great way to work rare countries 
or states for awards.

ïRules are online and vary.

ï[ŜŀǊƴ ǘƘŜ άŜȄŎƘŀƴƎŜέΣ ǿƘƛŎƘ Ƴŀȅ ōŜ ȅƻǳǊ ǎǘŀǘŜΣ 
section (SNJ) or a contest contact serial number 
(start with 001).



Answering a Contact
Å Listenfor someone calling CQ.

Å When he stops, say your call ςά!5т55έ

Å Record your signal report and his name

Å ²ƘŜƴ ƘŜ ǎŀȅǎ άhǾŜǊέ ƻǊ άōŀŎƪ ǘƻ ȅƻǳέΣ ƎƛǾŜ ƘƛƳ Ƙƛǎ ǎƛƎƴŀƭ ǊŜǇƻǊǘΣ ȅƻǳǊ 
ƴŀƳŜ ŀƴŘ ƭƻŎŀǘƛƻƴ ŀƴŘ άhǾŜǊέΦ

Å IŀǾŜ ŀ ŎƻƴǾŜǊǎŀǘƛƻƴ ƛŦ ƘŜ ŎƻƴǘƛƴǳŜǎΣ ōǳǘ ŘƻƴΩǘ ōŜ ǎǳǊǇǊƛǎŜŘ ƛŦ ƴƻƴ-English 
ǎǇŜŀƪŜǊǎ ǇƻƭƛǘŜƭȅ ŜƴŘ ǘƘŜ ŎƻƴǾŜǊǎŀǘƛƻƴ ǿƛǘƘ άōŜǎǘ ǿƛǎƘŜǎ ǘƻ ȅƻǳ ŀƴŘ 
ȅƻǳǊ ŦŀƳƛƭȅέ ŀǘ ǘƘŀǘ ǇƻƛƴǘΦ  ¢ƘŜ ƭƛǘǘƭŜ 9ƴƎƭƛǎƘ ǘƘŜȅ ƪƴƻǿ ƛǎ ǇǊƻōŀōƭȅ ƳƻǊŜ 
than the Croatian you speak.

Å End your contact by giving your call sign.



Initiating a Contact
Å [ƻƻƪ ŦƻǊ ŀ ƻǇŜƴ ŦǊŜǉǳŜƴŎȅ ǘƘŀǘ ȅƻǳΩǊŜ ŀƭƭƻǿŜŘ ǘƻ ǘǊŀƴǎƳƛǘ ƻƴΦ !ǾƻƛŘ 

Band and sub-band edges.

Å Listen!

Å !ǎƪ άLǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƛƴ ǳǎŜΚέ

Å Listen!

Å Say CQ six times and your callsign three times.

ïά/v /v /vΣ /v /v /vΣ ¢Ƙƛǎ !5т55Σ !ƭǇƘŀ 5Ŝƭǘŀ {ŜǾŜƴ 5Ŝƭǘŀ 5ŜƭǘŀΣ 
!5т55 ŎŀƭƭƛƴƎ /v ŀƴŘ ǎǘŀƴŘƛƴƎ ōȅέ

Å Listen!



Idiots and Abuse

ÅReal simple ςWǳǎǘ v{¸ όŎƘŀƴƎŜ ŦǊŜǉǳŜƴŎȅύ ŀƴŘ ŘƻƴΩǘ 
respond.

Å5ƻƴΩǘ ōŜ ŀ ōŀƴŘ ŎƻǇΦ

ÅLǘΩǎ ŀ ƘƻōōȅΦ

ÅHave fun!



!ƴǘŜƴƴŀΩǎ



!ƴǘŜƴƴŀΩǎ



!ƴǘŜƴƴŀΩǎ



!ƴǘŜƴƴŀΩǎ


