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US Amateur Radio Bands

UsS AMATEUR POWER LIMITS

FCC 87.313 An amateur station must use the minimum transmitier power necessary to camy out the desired communications.

(b} No station may transmit with a transmitier power axceading 1.5 kW PEP.

Amateurs wishing to operate on either 2.200 or 530 meters
must first register with the Uilities Technology Council online at
https:{lutc.org/plc-database-amateur-notification-processi.
ou need only register once for each band.

2,200 Meters (135 kHz)

135.7 kHz 1 W EIRP maximum  137.8 kHz

630 Meters (472 kHz)

o

472 kHz 479 kHz

5 W EIRP maximum, except in Alaska within 486
miles of Russia where the power limit is 1 W EIRP.

160 Meters (1.8 MHz)
Avoid interference to radiclocation cperations
from 1.900 to 2.000 MHz

EAG

1.500 2.000 MHz

80 Meters (3.5 MHz)

3500 3600 3.700 4.000 MHz

E
A
G

MT
(200 W)
3525 3.600

60 Meters (5.3 MHz)

CW, 53i32 Sal-dﬂ 535||B.5 53|?3 5405 kHz
Dig -

B EA.G
kHz
USE

(100 W)
53305 53465 5357.0 53715 54035 kHz

General, Advanced, and Amateur Extra licensees may
operate on these five channels on a secondary basis
with a maximum effective radiated power (ERP) of 100
W PEP relative to a half-wave dipole. Permitted opsrat-
ing modes include upper sideband voice (USEB), TW,
RTTY, PSK31 and other digital modes such as PACTOR
lll. Only one signal at a time is permittad on any channel.

40 Meters (7 MHz)

F.000 7.075 7.100 7.300 MHz
MU 1,3 and FCC reglon 2 west of
130" west or below 20" narth

775
N.T curtside region 2

T.025 7125

See Sections §7.306(c), 87.307(F)(11) and 37.301(e).
These exemptions do not apply to stations i the
continental US.

30 Meters (10.1 MHz)

Awoid inferference fo fixed senices culside the US.
200 Wetts PEP EAG
10.150 MHz

20 Meters (14 MHz)

14.000 14150 14.350 MHz

E
A

14.175 £

14.150 14225

17 Meters (18 MHz)
EA.G
18.168 MHz

18.068 18.110

15 Meters (21 MHz)

21.200 21.450 MHz

eh .
21275
212200

12 Meters (24 MHz)

EAG

248590 24.930 24990 MHz
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10 Meters (28 MHz)

28.000 28.300 29.700 MHz

EAG
N.T
(200 W)

28.000 28.500

sg1 B Meters (50 MHz)
50.0
1441 2 Meters (144 MHz)

EAGT
145.0 MHz

1.25 Meters (222 MHz)

EAGT
M (25 W)

2250 MH=z

219.0 2200
2220
*Gangq;hical and poweer restrictions may apply to all
bands abowve 420 MHz. See The ARRL Operafing Manua!
for information about your area.
70 cm (420 MHz)"

EAGT
4500 MHz
33 cm (902 MHz)"
EAGT

2020 928.0 MHz

1240 23 cm (1240 MHz)" 1350 Mz

EAGT
N3 W)
1270 1295
All licensees except Movices are authorized all modes

on the following frequencies:
2300-2310 MHz  10.0-10.5 GHz £
2300-2450 MHz =~ 24.0-24.25 GHz
3300-3500 MHz ~ 47.0-47.2 GHz
5650-5625 MHz  78.0-81.0 GHz

z Mo pulse emissions

12225-123.0 GHz
134-141 GHz
241-250 GHz
All abowe 275 GHz

KEY
Note:
CW operafion is permitied throughaout all
amateur bands.

MCW is authorized above 50.1 MHz,
excapt for 144.0-144.1 and 219-220 MHz.

Test iransmissions are authonzed above
51 MHz, except for 218-220 MHz

| |=RTTY and data

[}l = phone and image

= CW only

Il = SSB phone

[l = USB phone, CW, RTTY,
and data

[ = Fixed digital message
forwarding systems onlfy

E = Amateur Extra
A = Advanced

G = General

T = Technician

N = Novice

See ARRLWab af www.arn.ong for
deotailed band plans.

ARRL

We're At Your Service

ARRL Headquariers:
HE0-504-0200 (Fax AE0-584-0259)
email: hgifam.ong

Publication Ordiers:

6288 (B60-504-0355)
email: ordersi@an org

Membership/Circulation Desk:
www_amml.org'membership
Toll-Free 1-BE8-277-6289 (86:0-504-0334)
email: membership@am.ong

Getting Started in Amatewr Radio:
Toll-Free 1-800-328-3642 (960-504-0355)
email: newhami@anlorg

Exams: 860-584-0300 email: vec@anlong

Copyright @ ARRL 2017 rev. 2212017




HAM RADIO ANTENNAS - HEX BEAM



THE COMMON WIRE ANTENNA

Dipole centre
Insulator & balun Insulator

Pulley

Antenna

support Feeder




DIPOLE RESONATE LENGTH

Ham Radio HF/VHF Antenna Lengths Chart in Feet

Ham Band Frequency 1/4 wave 1/2 wave 1 wave
(Meters) (Mhz) (Feet) Dipole Loop
(Feet) (Feet)
160
1.800 1300 0" 260" 0" 358 4
1.850 126" 6" 253307 543'3"
1.900 123" 2" 246" 4" 528 117
2.000 1o 234 0" 502" 6
80 3500 66' 10" 133'9" 2872
3.750 62' 5" 124" 10" 268 0"
3.900 60" 0" 120007 257 8
4.000 586" 1m7ror 251'3

Ham Band (Meters) Frequency 1/4 wave lgi::;;e 11‘:-1:::;-1‘!
(Mhz) (Feet) (Feet) (Feet)
30 10.100 232" 46' 4" 99' 6"
10.150 231" 46'1" 99' 0"
20 14.000 16' 9" 33" 5" 71'9"
14.150 16' 6" 331" 710"
14.300 16' 4" 329" 70' 3"
14.350 16' 4" 327" 70'0
17 18.068 12 11" 25' 11" 55'7
18.168 12 11" 259" 55'4
15 21.000 11'2" 22'3" 47'10"
21.200 11'0" 221" 47'5




YAGI BEAM ANTENNAS




Building
the Log
Periodic
Antenna




KODV (Doug’s)
Antenna
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It's up and it’s a
beauty







IONOSPHERIC SKIP

Region in the
ionosphere

Earth's surface

Ground wave has

.. ) Recerver
limited coverage

Transmitter



IONOSPHERIC LAYERS

signals pass
inte outer space (~100MHz)

Higher
frequencies
can pass
thru to
higher
layers

How the ionospheric layers refract different frequencies



IONOSPHERIC REGIONS

Ionospheric Layers

F2 Layer 300 -400 Kins

F1 Layer 200 Kins

E Layer 120 Kins

D Layer 70 Kins




STORMS ON THE SUN
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HAMS SERVE THE PUBLIC

Use Your License to Serve the Community

ARRL's volunteer Amateur Radio operators help their communities in good times
and bad, through community events, disaster response, and various programs

Public Service News =

Amateur Radio Credited
with Rescue of Back-Country §

ARRL, American Red Cross e ARRL
Renew Memorandum of

Hiker in Tennessee
(04/28/2021)

St. Vincent Radio Amateurs
on Alert During Volcano
Emergency

(04/13/2021)

Spring Red Cross
Emergency Communications
Drill Set

(02/26/20.

Understanding
(04/22/202

Online Comm Academy 2021
is set for April 10 — 11
(03/31/2021)

“Whirlwind Boom”
Emergency Communications
Exercise Set in Northern
Florida

(02/24/2021)




HAMS HELP IN EMERGENCIES




HAM SKY WATCHERS
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Output: 146,76 MHz

out: 146.16 MMz

hm
input: 146.76 MHz

Qutput: 146.16 MHz




ARRL Field Day

ARRL Field Day is the most
popular on-the-air event held
annually in the US and Canada.
On the fourth weekend of June,
more than 35,000 radio amateurs
gather with their clubs, groups or
simply with friends to operate
from remote locations.
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Lookout Park
Cedar Falls
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Top quality

HEAT IH KITS ’ ham equipment

in kit form . ..

designed especially to

meet your requirements!

Heath amateur radio gear is designed
by hams—for hams, to insure maximum
“on the air” enjoyment. Good design
and top-quality components guarantee
reliability. Heathkits are easy to build
and are easy on your budget! You save
by dealing direct, and you may use the
Heath Time Payment Plan on orders
totaling $90.00 or more. Write for com-
plete details.




HOME BREW




SOFTWARE DEFINED RADIOS (SDR)
TRANCEIVERS - XMIT & RCRV
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Screenshots iphone  ipad SmartSDR for 10S (Apple) iPhone
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The Morse Code
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HAM FESTIVALS

Friedrichshafen
Germany
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SELF-STUDY

TECHNICIAN CLASS N, '
FCC Element 2 Amateur Radio License Preparation General CI a ss

jWrittenféiRecorded|by/GORDONIWESTIWBENOAY
= J Llcense WV EGITE]

| For Ham Radio

| All You Need to Pass Your
General Class Exam!

T\

* Pass the 35-question
General Class test.

* All the exam Questions
: alExami ) B with Answer Koy, for use
Based on'Actual Exam} £ - : July 1,2011 to June 30,2015,

Questions in the WCCI“i —’.. - ) é
. P
ElemfientiziQuestion Pool\Valid = . N xs:oﬁxggt'ré‘::r:cgmm

Suly 1, 2014 to June 0, 2018

ThePerféct'S
§Suwlemenm£‘]

BECOME A LICENSED HAM
WITHOUT KNOWING MORSE CODE!

CD-ROM.

* Detailed explanations for
all questions, including
FCC Rules,

LEVEL 1 LEVEL 2 LEVEL 3
Technician General Amateur
Extra

The ARRL

Extra Class\¢ |
License Manual

All You Need to Pass Your
Extra Class Exam!

NEW! Tenth Edition

* Pass the 50-question
Extra Class test.

» All the exam Questions
with Answer Key, for use
July 1,2012 to June 30,2016.

» Software included featuring
the ARRL Exam Review
CD-ROM.

* Detalled explanations for
all questions, Including
FCC Rules.

LEVEL 1 LEVEL 2 LEVEL 3
Technician General AnE\a:our
xtra




HAM RADIO COURSES

iR HamTestc.'/)nlme |
Login il ..’ ! GUARANTEE!
Create account Ham Radio Exam Courses T e
H you fall the test

4,
View courses What Is HamTestOnline™? / /\ (

e - o Online courses for the U.S. ham radio license exams
I Purchase
. s study materials with question drill, using the actual exam questions and
. Progre d focuses on your weak areas, driling questions you get wrong more often than ones you get right
. fud combination, Just X our studemt

How effective is it?

S W s oo e o P HamTest®)nline
MY I R | eHam.net Reviews
ohe 735
o Jt's & no-Dramet you pass the exam or get o il refund!
How long does it take?
¢ Depending on your background and memory, most s pass oasily after
10 study hours for the Technician dass (entry-k boense exam

20 study hours for the General dass license exam

30 study hours for the Extra class license exar

What does it cost?

e We cost about the same as the ham radio license manuals, and we provide a

ot more value




SCOUTING - MERIT BADGES

> !Nﬂ[m!?s?fee

The World's Largest Digital
Scout Event

promoting friendship and
global citizenship!

18 - 20 October 2019
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K8DMJ Doug at 14
Year: 1957




Too Many
Pizzas




Seriously?




Happiness is the
Ham Shack
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