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Welcome to Worldwide
Communications

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

A The 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 i1s 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 I1s HF different than
FM repeaters?

Ab2 aGYFOKAYSE 2N AYTFNI &idNHzOG

A Allows communication beyond line of sight.

Contacts are generally a couple of hundred miles to over several thousand miles.

A Propagation is strongly effected by solar activity.

A Several 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 7.00071 7.125 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




The national association for

AMATEUR RADIO /A

US Amateur Radio Bands

US AMATEUR POWER LIMITS

At all times, transmitter power should be kept down to that necessary to carry out the desired communications.
Power is rated in watts PEP output. Except where noted, the maximum power output is 7500 Watts.

160 Meters (1.8 MHz)
Avoid interference to radiolocation operations
from 1900 to 2000 kHz
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30 Meters (10.1 MHz)

Avoid interference to fixed services outside the US.
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10,150 kHz

50.0

KEY
Note:
CW operation is permitted throughout all
amateur bands except 60 meters.
MCW is authorized above 50.1 MHz,
except for 219-220 MHz.
Test transmissions are authorized above
51 MHz, except for 219-220 MHz
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20 Meters (14 MHz)
4000 kHz 14,000 14,150 14,350 kHz
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1.25 Meters (222 MHz) [ |=RTTY and data

[ = phone and image
Y = CW only

Il = SSB phone

I} = USB phone only

[ = Fixed digital message
forwarding systems only
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225.0 MHz
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17 Meters (18 MHz)

60 Meters (5.3 MHz) USB on/y
2.8K
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5330.5 5346.5 5366.5 5371.5 5403.5 kHz
General, Advanced, and Amateur Extra licensees may use
the following five channels on a secondary basis with a
maximum effective radiated power of 50 W PEP relative to a
half wave dipole. Only upper sideband suppressed carrier
voice transmissions may be used. The frequencies are
5330.5, 5346.5, 5366.5, 5371.5 and 5403.5 kHz. The
occupied bandwidth is limited to 2.8 kHz centered on 5332,
5348, 5368, 5373, and 5405 kHz respectively.
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18,168 kHz Geographical and power restrictions may apply to all bands

above 420 MHz. See The ARRL Operating Manual for
information about your area.

70 cm (420 MHz)"

18,068 18,110
E = Amateur Extra
A = Advanced

G = General

T = Technician

N = Novice

15 Meters (21 MHz)
21,000 21,200 21,450 kHz
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See ARRLWeb at www.arrl.org for more
detailed band plans.

33 cm (902 MHz)"
— EAGT

902 0 928 0 MHz

Copyright © 2007  rev. 1/22/2007
7000 7300 kHz

ET
At
Gt

12 Meters (24 MHz)
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24,890 24,930

1240 23.cm (1240 MHz2)" 4300 MHz
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7175 24,990 kHz

N,T
(200 W)
7025 7125 1270

TPhone and Image modes are permitted between 7075 and
7100 kHz for FCC licensed stations in ITU Regions 1 and 3 and
by FCC licensed stations in ITU Region 2 West of 130 degrees
West longitude or South of 20 degrees North latitude. See
Sections 97.305(c) and 97.307(f)(11). Novice and Technician
licensees outside ITU Region 2 may use CW only between
7025 and 7075 kHz. See Section 97.301(e). These exemptions
do not apply to stations in the continental US.

ARRL we’re At Your Service

ARRL Headquarters 860-594-0200 (Fax 860-594-0259)
Publication Orders
Membership/Circulation Desk

Toll-Free 1-888-277-5289 (860-594-
Toll-Free 1-888-277-5289 (860-594-

10 Meters (28 MHz)
28,000 28,300

-

28,100 28,500

29,1700 kHz
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N,T
(200 W)

hg@arrl.org
orders@arrl.org ‘
membership@arrl.org

0355)
0338)

Exams

Getting Started in Amateur Radio Toll-Free 1-800-326-3942 (860-594-0355)

ARRL on the World Wide Web

All licensees except Novices are authorized all modes
on the following frequencies:
2300-2310 MHz 10.0-10.5 GHz
2390-2450 MHz ~ 24.0-24.25 GHz
3300-3500 MHz ~ 47.0-47.2 GHz
5650-5925 MHz  76.0-81.0 GHz

122.25-123.0 GHz
134-141 GHz
241-250 GHz
All above 275 GHz

newham@arrl.org
vec@arrl.org

860-594-0300
www.arrl.org/
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Who Uses HF?

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

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



Amateur Radio & HF

A When most people hear the ternham radiothey
generally think of HF or shortwave and long
distance communications.
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Who Has HF Privileges?

In the United States all licensed Amateur Radio operators have privileges on the
HF bands.

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

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

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

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

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

(Propagation)

A Just 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 theonosphereto bend
and reflect their radio signals.
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Why It Works

(The Atmosphere)
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or regions.

AWe are most concerned with the uppermost region
called theionosphere.

*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.

A



Why It Works

(The Atmosphere)

A¢cKS {dzyQa SySNHé& Ol dza S a
atmosphere to become charged. These charged
particles are calledons.




Why It Works

(The Atmosphere)

A¢cKS {dzyQa SySNHé& Ol dza S a
atmosphere to become charged. These charged
particles are calledons.

A This charged region of the upper atmosphere is
called theionosphere.




Why It Works

(The Atmosphere)

A¢cKS {dzyQa SySNHé& Ol dza S a
atmosphere to become charged. These charged
particles are calledons.

A This charged region of the upper atmosphere is
called theionosphere.

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



Radio waves change direction when
they enter the lonosphere

Transmitter

Earth
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The lonosphere

A The ionosphere is broken up into layers.

A These layers are th®, Eand Flayers.*

*There is no A, B, or C layer. These were reserved for possible future
discoveries.
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this affects radio waves and how they travel.



The Layers of the lonosphere

/ k

F Layer 100 -310+ miles \
F1

/;2 - 71 miles \

E Laver
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The D Layer

A The D Layer is the lowest and densest region of the
AZ2Yy2a8LIKSNSO® LG SEUGSYR&a orT
surface.

A Because of its density, the-wyer tends to absorb radio
signals.

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

A D-layer effect is less on 40m, slight on 20m and
Inconseqguential on the higher frequencies.
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A The ionization level of this lower part of the atmosphere is
directly related to the sunlight.

A Therefore, The Bayer begins at sunrise, peaks at noon and
disappears at sunset.

ACKS {dzyQa A2y Al l
2F (KS 5 fl&@aSNIAa ogKIG ao



The D Layer

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

A Therefore, The Bayer begins at sunrise, peaks at noon and
disappears at sunset.
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bands and they will remain open throughout the night.
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The E Layer

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

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

A Like the DBlayer, the Elayer absorbs long wavelength signals
during the day.
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The E Layer

A{ATylrt | 0a2NLIiA2y A& KAIKSaE
angle. (local noon)

A The 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

A The F layer is the uppermost region of the atmosphere. It
begins at approximately 100 miles and can extend to over
omn YAfSa 620S GUKS 9F NIKQa

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

A.SOFdzaS GKAA NBIAZY A& az2 7T
IS less dense than the other regions.
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The F Layer
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radiation to develop but the charges can last long after
sunset.
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the F layer to become two separate layers called Bnd F2

layers.
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The F Layer

A The 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.

A 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

A 80 Metersc Best at night

A 40 Metersc Best near Dawn/Dusk

A 20 Metersc Best during the day

A 15 Metersc Best during the day during higher part of sunspot cycle

A 10 Metersc Best during the day during higher part of sunspot cycle



Sub Bands

A License class restrictions

A Extras get it all
A Generals only some.

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

A Stay 3KHz away from Band Edges

AMode Restrictions
Al yQid 2 LISNI
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Sub Bands



