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ce April "05

Ogden Amateur Radio Club

Licensing Classes & VE Test Sessions

VE test sessions are your opporfunity To become a ham, or upgrade your current license. Exam sessions are held in Ogden every Te
Wednesday in February, June, and October. Other sessions are held often in the region. It is possible to find a test session ever
northern Utah or southeastern Tdaho.

How To Become A Ham ... It Might Be easier Than You Think!

w e | €CHNICIAN Licensing Class e e e

Dates: Wednesdays - 04, 11, 18 and 25, January 2012 @ 6:00PM - 8:30PM
Location: Weber County Sheriff Office (Training room) 721 W 12th Street Ogden UT

VE Testing: Wednesday 01 February 2012 ... details

Pre-Registration = Sign Up Now

If you have any questions please contact Larry Griffin AD76L@arrl.net













Audio/Sound Waves +

e Human Ears 20 Hz - 20 Khz
— Monaural (30 — 3,000 Hz)
— Stereo (30 - 10,000 Hz)



Audio/Sound Waves

e Human Ears 20 Hz - 20 Khz

— Monaural (30 — 3,000 Hz)
— Stereo (30 - 10,000 Hz)
 Dogs Ears 40 Hz — 60 Khz

— Dog whistle (20,000 Hz)



Radio Frequency Electro/Magnetic Waves =

« Long Wave (ground wave only)



Radio Frequency Electro/Magnetic Waves =

« Long Wave (ground wave only)

 Medium Wave (ground wave + some skip)



Radio Frequency Electro/Magnetic Waves  +

e Long Wave (ground wave only)

 Medium Wave (ground wave + some skip)

e Short Wave  (subject to skip)



Radio Frequency Electro/Magnetic Waves

Long Wave  (ground wave only)

Medium Wave (ground wave + some skip)

Short Wave  (subject to skip)

Line of Sight (30 miles range)



Radio Frequency Electro/Magnetic Waves

 Long Wave (ground wave only)

ELF (Extra Low Frequency) .3 Khz - 3 Khz
VLF (Very Low Frequency) 3 Khz - 30 Khz
LF (Low Fregquency) 30 Khz - 300 Khz

Non-Directional Beacons (Airports, Nautical, Time)

60 Khz = WWVB Atomic Clocks (Fort Collins CO)

190 — 530 Khz = Aviation Beacons

» 294 Khz = BMC [-... -- -.-.] (Brigham City UT Airport)
» 359 Khz=BO [-... ---]  (Boise ID Airport)

» 371 Khz =TVY [- ...- -.--] (Tooele UT Airport )



Radio Frequency Electro/Magnetic Waves

 Medium Wave (ground wave + some skip)

MF (Medium Frequency) 300 Khz — 3 Mhz

» AM Broadcast Radio (550 Khz — 1700 Khz)



Radio Frequency Electro/Magnetic Waves

e Short Wave (subject to skip)

HF (High Frequency) 3 Mhz — 30 Mhz
— Ham Bands (160m, 80m, 60m, 40m, 30m, 20m, 17m, 15m, 12m, 10m)

— Short Wave International Broadcast , Citizens Band, Cordless Phones

— HF National Bureau of Standards Time Signals



HF TIME SIGNALS =

WWVB Atomic Clock Synchronizer (Fort Collins CO)
» 60 Khz Digital




HF TIME SIGNALS -

WWwWVB Atomic Clock Synchronizer (Fort Collins CO)
» 60 Khz Digital

WwWV National Bureau of Standard (Fort Collins CO)
WWVH National Bureau of Standard (Hawaii)

» 2.5 Mhz AM

» 5.0 Mhz AM

» 10.0 Mhz AM

» 15.0 Mhz AM

» 20.0 Mhz AM



HF TIME SIGNALS

WWVB Atomic Clock Synchronizer (Fort Collins CO)
» 60 Khz Digital

WWV National Bureau of Standard (Fort Collins CO)
WWVH National Bureau of Standard (Hawaii)

» 2.5 Mhz AM

» 5.0 Mhz AM

» 10.0 Mhz AM

» 15.0 Mhz AM

» 20.0 Mhz AM
CHU Canada

» 3.300 Mhz SSB
» 7.850 Mhz SSB
» 14.670 Mhz SSB



Radio Frequency Electro/Magnetic Waves

e Line-of-Sight

— VHF (Very High Frequency) 30 Mhz — 300 Mhz
 FM Broadcast Radio (88 Mhz — 108 Mhz)
« Ham 6 meter, 2 meter & 1.25 meter band, TV, Airports

**



Radio Frequency Electro/Magnetic Waves  +
e Line-of-Sight

— VHF (Very High Frequency) 30 Mhz — 300 Mhz
 FM Broadcast Radio (88 Mhz — 108 Mhz)
« Ham 6 meter, 2 meter & 1.25 meter band, TV, Airports

— UHF (Ultra High Frequency) 300 Mhz — 3000 Mhz (3 Ghz)

« Ham 70 cm, 33 cm & 23 cm band, Television , Airports, Cell Phone,
Wireless Routers



Radio Frequency Electro/Magnetic Waves
e Line-of-Sight

— VHF (Very High Frequency) 30 Mhz — 300 Mhz
 FM Broadcast Radio (88 Mhz — 108 Mhz)
« Ham 6 meter, 2 meter & 1.25 meter band, TV, Airports

— UHF (Ultra High Frequency) 300 Mhz — 3000 Mhz (3 Ghz)

« Ham 70 cm, 33 cm & 23 cm band, Television , Airports, Cell Phone,
Wireless Routers

— Micro Wave 3 Ghz & up
e Land Line Telephone Communications, Microwave Ovens
« Ham bands 2.3, 3.3, 5.5, 10, 24, 47, 76, 122, 134, 241, 275 (Ghz)






HF Ham Bands =
160 Meters 1.800 Mhz — 2.000 Mhz

80 Meters 3.500 Mhz — 4.000 Mhz
40 Meters 7.000 Mhz — 7.300 Mhz
20 Meters 14.000 Mhz — 14.350 Mhz
15 Meters 21.000 Mhz — 21.450 Mhz
10 Meters 28.000 Mhz — 29.700 Mhz

6 Meters 50.0 Mhz — 54.0 Mhz

(not HF but sometimes included in HF Transceivers)



HF Ham Bands ( warc bands )

160 Meters 1.800 Mhz — 2.000 Mhz

80 Meters

40 Meters
30 Meters
20 Meters
17 Meters
15 Meters
12 Meters
10 Meters

6 Meters

3.500 Mhz — 4.000 Mhz

7.000 Mhz — 7.300 Mhz
10.100 Mhz — 10.150 M
14.000 Mhz — 14.350 M
18.068 Mhz — 18.168 M
21.000 Mhz — 21.450 M
24.890 Mhz — 24.990 M

*

NZ
NZ
NZ
NZ
NZ

28.000 Mhz — 29.700 M
50.0 Mhz — 54.0 Mhz

NZ



HF Ham Bands (60 meters)
160 Meters 1.800 Mhz — 2.000 Mhz

80 Meters 3.500 Mhz — 4.000 Mhz

60 Meters (hames 5.330, 5.346, 5.366, 5.371, 5.403 Mhz
40 Meters 7.000 Mhz — 7.300 Mhz

30 Meters 10.100 Mhz — 10.150 Mhz

20 Meters 14.000 Mhz — 14.350 Mhz

17 Meters 18.068 Mhz — 18.168 Mhz

15 Meters 21.000 Mhz — 21.450 Mhz

12 Meters 24.890 Mhz — 24.990 Mhz

10 Meters 28.000 Mhz — 29.700 Mhz

6 Meters 50.0 Mhz — 54.0 Mhz



Technician class license privileges

(not just handy-talkies and repeaters)

—VHF (6 meters — all modes)
—VHF (2 meters — all modes)
—UHF (70 cm — all modes)
—Microwave bands

—HF (10 meters — ssb, cw & data)
—HF (80m, 40m 15m — CW (morse code)




< Tech / Novice >HF Bands

80 M - cw 3.525 Mhz — 3.600 Mhz
40 M - cw 7.025 Mhz — 7.125 Mhz
15 M -cw 21.025 Mhz — 21.200 Mhz

10 M — cw/paa 28.000 Mhz — 28.300 Mhz
10 M - ssB 28.300 Mhz — 28.500 Mhz

6 M — AL Modes 50.0 Mhz — 54.0 Mhz



ARRL Ham Band CHART for J@ch’s)

Published by:

ARRL Zwiatedr Rabio

www.arrl.org
225 Main Strest, Newington, CT USA 06111-1494

US Amateur Radio Bands

US AMATEUR POWER LIMITS

At all times, tranemitier power should ba kept down to that necessary to carry out the desired communications.
Power is rated in walts PEP putput. Exocapt whare notad, the maximum power output is 7500 Watls.

Effective Date
February 23, 2007

160 Meters (1.8 MHz)
Awvoid interference to radiolocation operations
from 1900 fo 2000 kHz

EAG
2000 kHz

B0 Meirrs (3.5 MHz)

3500 2600 3IN0 4000 kHz

B EAG
. l:l: l:l:l (30 Watts)
53305 53465 53665 53715 5403.5kHz
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 relalive to a
half wawve dipole. Only upper sideband suppressed camier
voice transmissions may be used. The frequencies ars
533[3 5 53465 5366.5, 5371.5 and 5403.5 kHz. The

g limited to 2.5 kHz een!enedcn 5332,

by FCC licensed stations in ITU Region 2 West of 130 degreeg
Wiest longitude or South of 20 degrees North [atitude. See
Sections 97.305(c) and 57 _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.

30 Meters (10.1 MHz)
Awvoid interference to fixed services outside the US.

200 Walts PEP EA N
10,150 kHz

20 Meters (14 MHz)

14,000 14,150 14,350 kHz

14,175
14,150 14,225

17 Meters (18 MHz)
EAG

18,068 18,110 18,168 kHz

15 Metery (21 MHz)
21,450 kHz

ieters (24 MHz)
EAG
24,990 kHz

10 MeteXs (28 MHz)

28.000 28,300 29,700 kHz

28000 28,500

148.0 MHz

EAGT
N (25 Watis)

2250 MHz

eographical and power restrictions may apply to all bands
duove 420 MHz. See The ARRL Operaling Manwal for
ipfarmation sbout youl area.

78 om|(420 MHz)"

450.0 MHz

33 cm|(902 MHz)"

928.0 MHz

(1240 MHz)™  4apg Mz
EAGT

N (5 Watts)

1270 1295

All licensees except Movices are authorized all modes
on the following frequencies:
2300-2310MHz 10.0-10.5 GHz
2380-2450 MHz  24.0-24.25 GHz
3300-3500MHz 470472 GHz
5650-5825MHz  76.0-81.0GHz

122.25-123.0 GHz
134941 GHz
241-250 GHz
All above 275 GHz

KEY
Note:
CW operation iz permitted throughout all
amateur bands except 50 melers.
MCW is suthorzed above 50.1 MHz,
except for 219-220 MHz.

Test transmissions are authonzed above
51 MHz, except for 219-220 MHz

[ §= RTTY and data

= USE phone only
= Fixed digital message
forwarding systems onfy
E = Amateur Exira
A = Advanced
G = General
T = Technician
N = Novice

Sea ARALWab & www.amlong for mora
detailed band plans.

ARRL

We’'re At Your Service

ARRL
860-504-0200 (Fax B60-504-0259)
emal; ho@ar og

Publication Orders:
wiww.arl ong\catalog
Toll-Free 1-888-277-5289 (860-594-0355)

emad: omders@ar.org

Membership/Circulation Desk:
www.arlong\catalog
Toll-Free 1-888-277-5289 (860-594-0338)
emal; org

Gelting Started in Amateur Radio:
Toll-Free 1-800-326-3942 (860-594-0355)
emal: newham@arnl.org

Copyright ©® ARRL 2007  rev. 3/26/2007




HF Band Openings  «=

Morning
e 40, 30, 20 meters



HF Band Openings

Morning
e 40, 30, 20 meters

Mid day
e 30, 20, 15, 10 meters



HF Band Openings =

Morning
e 40, 30, 20 meters

Mid day
e 30, 20, 15, 10 meters

Evening (early)
e 20, 30, 40 meters



HF Band Openings

Morning
e 40, 30, 20 meters

Mid day
e 30, 20, 15, 10 meters

Evening (early)
e 20, 30, 40 meters

Evening (ate)
e 40, 80 meters



HF Band Openings

Morning
e 40, 30, 20 meters

Mid day
e 30, 20, 15, 10 meters

Evening (early)
e 20, 30, 40 meters

Evening (ate)

e 40, 80 meters
Night time

e 80, 160 meters






Wavelength vs. Frequency

Speed of Radio Waves = Speed of Light

186,000 miles / sec (English)
300 million meters / sec (Metric)

e WL (meters)y = 300 / Frequency (Mhz)
or

' Frequency Mhz) = 300 /| WL (meters)



HF Ham Bands
160 Meters 1.800 Mhz — 2.000 Mhz

80 Meters 3.500 Mhz — 4.000 Mhz

60 Meters cramesy 5.330, 5.346, 5.366, 5.371, 5.403 Mhz
40 Meters 7.000 Mhz — 7.300 Mhz

<30 Meters  10.100 Mhz — 10.150 Mhz_>

20 Meters 14.000 Mhz — 14.350 Mhz

17 Meters 18.068 Mhz — 18.168 Mhz

15 Meters 21.000 Mhz — 21.450 Mhz

12 Meters 24.890 Mhz — 24.990 Mhz

10 Meters 28.000 Mhz — 29.700 Mhz

6 Meters 50.0 Mhz — 54.0 Mhz



Wavelength vs. Frequency
WL (meters)y = 300 / Frequency (Mhz)

What “band” (WL) is 10 Mhz ? .

WL = 300/ 10 mhz = 30 meter band



Wavelength vs. Frequency
Frequency hz) = 300/ WL (meters)

What “Frequency” is the 30 meter band ? -

Frequency = 300 / 30 meters = 10 Mhz



HF Ham Bands
160 Meters 1.800 Mhz — 2.000 Mhz

80 Meters 3.500 Mhz — 4.000 Mhz

60 Meters cramesy 5.330, 5.346, 5.366, 5.371, 5.403 Mhz
40 Meters 7.000 Mhz — 7.300 Mhz

<30 Meters  10.100 Mhz — 10.150 Mhz_>

20 Meters 14.000 Mhz — 14.350 Mhz

17 Meters 18.068 Mhz — 18.168 Mhz

15 Meters 21.000 Mhz — 21.450 Mhz

12 Meters 24.890 Mhz — 24.990 Mhz

10 Meters 28.000 Mhz — 29.700 Mhz

6 Meters 50.0 Mhz — 54.0 Mhz



Mega-Hertz vs. Kilo-Hertz

1 Mega (Hertz) = 1000 Kilo (Hertz)
1000 Kilo (Hertz) = 1 Mega (Hertz)

So

Kilo-hertz = Mega-hertz X 2000
and
Mega-hertz = Kilo-hertz {1900



Tech / Novice HF Bands

80 M - cw 3.525 Mhz — 3.600 Mhz
40 M - cw 7.125 Mhz
15 M -cw 21.025 Mhz — 21.200 Mhz

10 M — cw/paa 28.000 Mhz — 28.300 Mhz
10 M - ssB 28.300 Mhz — 28.500 Mhz

6 M — AL Modes 50.0 Mhz — 54.0 Mhz



Mega-Hertz vs. Kilo-Hertz

Kilo-hertz = Mega-hertz X 1000

What Frequency in Kilo-hertzis  7.025 Mhz ?

7.025 Mhz X 1000 = 7025 Khz



Tech / Novice HF Bands

80 M - cw

40 M - cw

15M -cw

10 M — CW// Data
10 M - ssB

6 M = ALL Modes

3.525 Mhz — 3.600 Mhz
3525 Khz — 3600 Khz

7.025 Mhz — 7.125 Mhz
7025 Khz — 7125 Khz

21.025 Mhz — 21.200 Mhz

28.000 Mhz — 28.300 Mhz
28.300 Mhz — 28.500 Mhz

50.0 Mhz — 54.0 Mhz



Dipole Antenna

Dipole Antenna (length) = %2 wavelength



Dipole Antenna

Dipole Antenna (length) = %2 wavelength

Antenna Length (reety = 468 / Frequency (mnz)



Dipole Antenna

Dipole Antenna (length) = %2 wavelength

Antenna Length (reety = 468 / Frequency (mnz)

Antenna Length = 468 / 40 Meter Band



Dipole Antenna

Dipole Antenna (length) = %2 wavelength

Antenna Length (reety = 468 / Frequency (mnz)

Antenna Length = 468 / 40 Meter Band

Antenna Length = 66.62 Feet



Dipole Antenna

Dipole Antenna (length) = %2 wavelength

Antenna Length (reety = 468 / Frequency (mnz)

Antenna Length = 468 / 40 Meter Band

Antenna Length = 66.62 Feet

Transmitter

Antenna tuner

Vertical Antenna (length) = ¥ wavelength = Dipole le  ngth divide by 2



HF Ham Band CHART for (ech’s)

US Amateur Radio Bands

US AMATEUR POWER LIMITS

At all times, tranemitier power should ba kept down to that necessary to carry out the desired communications.
Power is rated in walts PEP putput. Exocapt whare notad, the maximum power output is 7500 Watls.

160 Meters (1.8 MHz)
Awvoid interference to radiolocation operations

30 Meters (10.1 MHz)
Awvoid interference to fixed services outside the US.

Effective Date
February 23, 2007

501

6 Meters (50 MHz)

Published by:

ARRL

The national association for

AMATEUR RADIO

www.arrl.org
225 Main Strest, Newington, CT USA 06111-1494

from 1900 to 2000 kHz
200 Watts PEP EAG

EAG 50.0

2000 kHz

10,150 kHz

1441 2 Meters (144 MH
20 Meters (14 MHz) il z)

80 Metrrs (3.5 MHz) S

3500 3600 3INDD 14,000

14,350 kHz EAGT
E . 148.0 MHz
A

G 1.25 Meters (222 MHz)

4000 kHz

14,175
14,150 14,225 EAGT
N (25 Watts)

2250 MHz

2190 2200

17 Meters (18 MHz)
EAG
18,168 kHz

EAG

(30 Waits) *Geographical and power restrictions may apply to all bands

above 420 MHz. See The ARRL Operafing Manwal for
information about your area.

70 cm (420 MHz)"

18,068 18,110

———28FkH
53305 53465 53665 53715 5403.5kHz
General, Advanced, and Amateur Extra licensees may use
the following five channels on a secondary basis with a
im effective radiated power of S0 W PEF relative to a
half wawve dipole. Only upper sideband suppressed camier
voice transmissions may be used. The frequencies ars
533[3 5 53465 5366.5, 5371.5 and 5403.5 kHz. The
Wit limited to 2.5 kHzeenterBdm 5332,

15 Meter) (21 MHz)
21,450 kHz

EAGT
450.0 MHz

33 cm (902 MHz)"
EAGT

902.0 928.0 MHz

Weters (24 MHz)

23 cm (1240 MHz) "

1240 1300 MHz

EAGT
N (5 Watts)

1295

EAG
24,090 kHz

1270
10 MeteXs (28 MHz)
28,000 28,300

29,700 kHz All licensees except Novicas are authorized all modes

on the following frequencies:
2300-2310MHz 10.0-10.5 GHz
2380-2450 MHz  24.0-24.25 GHz
3300-3500MHz 470472 GHz
5650-5825MHz  76.0-81.0GHz

by FCC Iioensed stations in ITU Region 2 West of 130 degreey
Wiest longitude or South of 20 degrees North [atitude. See
Sections 97_305(c) and §7.307(f){11). Movice 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.

122.25-123.0 GHz
134941 GHz
241-250 GHz

23,000 All above 275 GHz

28,500

Note:

CW operation iz permitted throughout all
amateur bands except 50 melers.

MCW is suthorzed above 50.1 MHz,
except for 219-220 MHz.

Test transmissions are authonzed above
51 MHz, except for 219-220 MHz

[ §= RTTY and data

[ = USB phone only
= Fixed digital message
forwarding systems onfy
E = Amateur Exira
A = Advanced
G = General
T = Technician
N = Novice

Sea ARALWab & www.amlong for mora
detailed band plans.

ARRL

We’'re At Your Service

ARRL
860-594-0200 (Fax 860-594-0258)
emal; ho@ar og

Publicaiion Orders:
wiww.arl ong\catalog
Toll-Free 1-B88-277-5289 (860-594-0355)
emal: onders@arn.ong

Membership/Circulation Desk:
www.arlong\catalog
Toll-Free 1-888-277-5289 (860-594-0338)
emal; org

Gelting Started in Amateur Radio:
Toll-Free 1-800-326-3942 (860-594-0355)
emal: newham@arnl.org

Copyright ©® ARRL 2007  rev. 3/26/2007




Tech / Novice HF Bands

80 M - cw 3.525 Mhz — 3.600 Mhz
132'9"

40 M - cw 7.025 Mhz — 7.125 Mhz
66'7"

15 M - cw 21.025 Mhz — 21.200 Mhz
223

10 M — cw/paa 28.000 Mhz — 28.300 Mhz

10 M - ssB 28.300 Mhz — 28.500 Mhz
168"
6 M — ALl modes 50.0 Mhz — 54.0 Mhz
9'4”

% Wave Dipole lengths above
Y4 Wave Vertical lengths = 1/2 of above




VHF/UHF Ham Band CHART for (ech’s)

US Amateur Radio Bands Effective Date ABR L esseceion o

AMATEUR RADIO
February 23, 2007 www.arrl.org

(A=
226 Main Strest, Newington, CT USA 06111-1494 \ L

US AMATEUR POWER LIMITS

At all times, tranemitier power should ba kept down to that necessary to carry out the desired communications.
Power is rated in walts PEP putput. Exocapt whare notad, the maximum power output is 7500 Watls.

160 Meters (1.8 MHz) 30 Meters (10.1 MHz)
Awoid interference to radiolocation operations Avoid interference to fived services outside the US.

from 1900 fo 2000 kHz :
200 Watls PEP EA KR : Note:
EAG : 3 . CW operation is permitted throughiout all

10,100 10,150 kHz amateur bands except 60 meters.
MCW is sufhonzed above 501 MHz,
0 for 219-220 MHz
80 Meters (3.5 MHz 20 Meters {14 MHZ] except
{ } 14,000 14,150 14,350 kHz Test transmissions are authonzed above

3500 3600 3700 4000 kHz :
S51M for 219-220 MHz
E q 148.0 MHz i
E
- A
= RTTY and data
G 14,175 G ]

N,T 14,025 14,150 14,225
3800 (200 W) EAGT
3525 3600 bo oo N (25 Watts)

1900 2000 kHz

60 Meters (5.3 MHz) ysg oy 17 Meters (18 MHz) : e =1 = USB phone anly
2.8 kH

i I =/ = Fl doal mese
EAG forwarding systems onily
sl sl (30 Watls} 18,068 18,110 18,168 kHz ] ;
E = Amateur Exira

53305 53465 53665 53715 5403.5kHz A = Advanced
General, Advanced, and Amateur Extra licensees may use 15 Meters (21 MHz) G = General
the following five channels on a secondary basis with a b i

smum effective radiated power of S0 W PEF relative to a SRLEL A Gele e T Ted’l_nll:ﬂn
half wave dipole. Only upper sideband suppressed carmier 4500 MHz N = Novice
voice transmissions may be used. The frequencies ars 2 b 5
5330.5, 5346.5, 5366.5, 5371.5 and 5403.5 kHz. The Soaa ARALWab af www.arrl.ong for mora
occupied bandwidth is limited to 2.8 kHz centered on 5332, detailed band plans.
5348, 5368, 5373, and 5405 kHz respectively.

21,225

21,275 m’,‘g{,ﬂ
40 Meters (7 MHz
( ) 21,200 SIRD M ARRL ;
7000 7125 7300 KkHz We're At Your Service

ET 12 Met 24 MH = ARRL
at it z) (1240 MHz) 4350 mHz 860-534.0200 (Fax 860-594-0259)

email;
ot I < /.c rar ragerion

N.T 24,890 24,930 24,990 kHz Putiication Orders:
7175 (200 W) : : N (5 Watts) jeaon o

& org\cataiog
7025 7125 1270 1205 Toll-Free 1-888-277-5289 (860-594-0355)
T Phone and Image modss are permitted betwsen 7075 and 10 Meters (28 MHz) emad; onders@ani.ong

7100 kHz for FCC licensed stations in ITU Regions 1and 3and 28 gpg 28,300 29 700 kHz i i i
by FOC 1§ ahs in TU Region 2 e bl : :II-Il :T:lgoslees_exc:gt No\mi'.:: are authorized all modes Membership/Circutation Desk:
West longituds or Sauth of 20 degrees North latitude. Sea EAG R ' Ll b
Sections 57 305(c) ana S7.307(1j1). Novice and Technician o mgﬁ;ﬁ mx ;g.g:;g.gseﬁz :22.25—:%:—:_& GHz TollFree 1-888-277.5289 o(':wsstmj
17:1}25 and ?msl.d:Hz See Sepnd?onmgg 301:2?\'1?2?&@1;@15 (200 W) 3300-3500MHz = 470472GHz 241250 GHz

i £l - 28,000 28,500 GH Getting Started in Amateur Radio:
do not apply to stations in the continental US. 5650-5825MHz  76.0-51.0 GHz All above 275 GHz Tt T T St I b 0ok

es

emal: newham@arnl.org

Copyright ©® ARRL 2007  rev. 3/26/2007




Tech / Novice VHF/UHF Bands

All Modes
6 Meters 50.0 Mhz —54.0 Mhz
56"
2 Meters 144 Mhz — 148 Mhz
19.5"
1.25 meters 219 Mhz — 220 Mhz
T 222 Mhz — 225 Mhz

70 centimeters 420 Mhz — 450 Mhz
6.7"

Y4 Wave Vertical lengths above
% Wave Dipole lengths = 2 x







Modes of Operation

VOICE MODES
- AM (Amplitude Modulation)
— SSB (Single Side Band)
- USB (Upper Sideband) >>> Above 10 Mhz
- LSB (Lower Sideband) >>> Below 10 Mhz
— FM narrow (Frequency Modulation) >>> Above 29 Mhz (10 meter band)

— FM wide (VHF/UHF only) >>> not-HF >>> Analog Television



Modes of Operation -

VOICE MODES
- AM (Amplitude Modulation)
— SSB (Single Side Band)
- USB (Upper Sideband) >>> Above 10 Mhz
- LSB (Lower Sideband) >>> Below 10 Mhz
— FM narrow (Frequency Modulation) >>> Above 29 Mhz (10 meter band)
— FM wide (VHF/UHF only) >>> not-HF >>> Analog Television
MORSE CODE
- CW (Continuous Wave)

» Straight Key
* Semi-Automatic Key (bug)
» Paddle — Dual Lever (requires an Electronic Keyer)



Modes of Operation

VOICE MODES
- AM (Amplitude Modulation)
— SSB (Single Side Band)
- USB (Upper Sideband) >>> Above 10 Mhz
- LSB (Lower Sideband) >>> Below 10 Mhz
— FM narrow (Frequency Modulation) >>> Above 29 Mhz (10 meter band)
— FM wide (VHF/UHF only) >>> not-HF >>> Analog Television
MORSE CODE
- CW (Continuous Wave)

» Straight Key
* Semi-Automatic Key (bug)
» Paddle — Dual Lever (requires an Electronic Keyer)

DIGITAL MODES

PSK31 (Phase Shift Keying - USB) (like a wireless/radio “Instant Message Chat”)
RTTY (Radio Teletype - LSB) (like a wireless/radio “AP News Service”)

SSTV (Slow Scan TV) (like wireless/radio “Color FAX”)

AMTOR

HF Packet

Etc...



Modulation Types

RF Carrier

/W Audio Modulation

< Amplitude
| Modulated RF

AM




Modulation Types =

AM

)
pd

UsB

LSB

SUM

Band

Upper Sideband

RF Carrier

Lower Sideband

Double Sideband
Modulated RF




Modulation “ypes *

AM /J;\\ ~ RF Carrier

Full &Kkl modulation

LN\ [ use

%

N\M\f SSE modulation (USE) Suppressed
J

Carrier
AM LSB /

5 SB modulation (LSB) =

UsB

===

LSB

= =E=Z= %

SUM

—

Side |Band




Modulation Types

=

Full &Kkl modulation i

NN TN

SSB rmodulation (USB) -

—

AM [ LSB )
] 5 SB modulation (LSB) =
NUW Audio
8 WW FM — | Modulation

LSB

SUM

.
= =E=Z= %

Frequency
Modulated
RE

—

Side|Band




Digital Mode Tuning

Digital hf modes - typical waterfall images

Psk31 Morse CW Amtor

MY R 8 B

SSTV RTTY Packet







VHF / UHF
Line of Sight Communications

Armozsphere




HF Signal Skip

s Ionozphere
- o \3
i b =)
F "y,
™

Home




HF Signal Skip Multi-Hop

Iohezphere

Radio

Tower

Home




lonosphere Layers (skip)




MUF

Maximum Useable Frequency

25.00

20.00 +

15.00 -

10.00

5.00

0.00

MUF (Mhz)

10m

/

.

80m

1 23 456 7 8 9101112 1314151617 1819 2021 22 23 24

MDT

‘—Q—MUF (Mhz)‘




Gray Line Terminator -

Night time




Gray Line Terminator

Night time




POWER OUTPUT

Signal Strength
LE/50MHz TRANSCEIVER

: EEIESINAL

100 Watts

S9 (assume)




Signal Strength

POWER OUTPUT

100 Watts $9 (assume)

10 Watts S7




Signal Strength -

POWER OUTPUT

RECEIVED SIGNAL

100 Watts

S9 (assume)

10 Watts

1 Watt

§7
S5




Signal Strength

POWER OUTPUT \ RECEIVED SIGNAL

100 Watts \ S9 (assume)
10 Watts S7
1 Watt SO

1/10 of a Watt SB







Call Sign Prefix =



Call Sign Prefix +




Call Sign Prefix




Call Sign Areas =



Call Sign Areas -




Call Sign Areas




Vanity Call Signs

e KO7U (Kim Owen)
« NM7P  (Mel Parkes)

« N7THCP (Maggi Campbell)
— (k7HCP) (val Campbell)



Grid Squares -

DN41xx



Grid Squares




QSL Cards



QSL Cards




QSL Cards
















ARRL Awards

Worked All States Worked All Continents

Worked 100 Countries -

Worked 100 Countries - QRP










contests
7QP (7t Area QSO Party)



Contests ~
7QP (7" Area QSO Party)

D
OARC Participates
-
OARC call sigh = W7SU




Contests +
7QP (7t Area QSO Party)

Throughout the year...
 Many other QSO Parties
« Various Special Events



Contests
7QP (7t Area QSO Party)

Throughout the year...
 Many other QSO Parties
« Various Special Events

Such as...

e Golden Spike Special Event Station
May 10t 2010 sponsored by QARC

OARC special Golden Spike call sign = W7G




ARRL Contests
« Field Day (4 " Weekend in June)

OARC call sigh = W7SU



ARRL Contests -
« Field Day (4 " Weekend in June)

e ARRL 10 Meter Contest
« ARRL RTTY Roundup



ARRL Contests
Field Day (4 ™ Weekend in June)

ARRL 10 Meter Contest
ARRL RTTY Roundup

International DX Contest - CW
International DX Contest Phone
November Sweepstakes CW
November Sweepstakes Phone



CQ

Magazine Contests

ntest Month | Weekend Rules Results More info
Issue Issue
CQ DX Marathon Jan — Full Year Dec. TBD <www.cQg-amateur-
Dec radio.com>
CQWW 160 Meter / Jan Last full weekend Dec. Dec. <www.cg-amateur-
CwW radio.com>
CQWW RTTY WPX Feb 2nd full weekend Jan. Jul. <www.cQg-amateur-
radio.com>
CQWW 160 Meter / Feb Last full weekend Dec. Dec. <www.cg-amateur-
aEl radio.com>
CQWW WPX / SSB Mar Last full weekend Feb. Jan. <WwWw.cgqwpx.com>
CQ National May 2nd or 3rd full weekend | Apr. Apr. <www.homingin.com>
Foxhunting (see rules)
Weekend
CQWW WPX /| CW / May Last full weekend Feb. Mar. <WWW.CqwpXx.com>
CQWW VHF July 3rd full weekend Jun. Apr. <www.cg-amateur-
radio.com>
CQWW RTTY DX Sept 4th full weekend Jul. May <www.cQg-amateur-
radio.com>
CQWW DX / SSB / Oct Last full weekend Sep. Aug. <www.cgww.com>
QWW DX / CW/ Nov Last full weekend Sep. Sep. <WWW.cqww.com>

A 4




Memberships -
SSB
— Ten-Ten -.Nf 39694
= ISSB # 6268
_omiss #2078

e Old Man International Sideband Society



Memberships

SSB
— Ten-Ten # 39694

* Ten Meters International Net

— ISSB # 6268

» International Single Sideband System

— OMISS # 2078

e Old Man International Sideband Society

CW
— FISTS # 14614

* International Morse Preservation Society

— SKCC # 5905

e Straight Key Century Club

— QCWA # 34920

» Quarter Century Wireless Association

— NAQCC # 4012

¢ North America QRP CW Club



HF Nets =

Utah Beehive Net
Utah CW Code Net
Utah Farm Net

Utah Old Timers Net
Utah RACES Net
QCWA Net

6 Meters SSB Net

No Utah 10 meter Net

7272 Khz
3570 Khz
3937 Khz
7193 Khz
3920 Khz
7272 Khz
50.125 Mhz
28.313 Mhz



HF Nets -

Utah Beehive Net 7272 Khz
Utah CW Code Net 3570 Khz
Utah Farm Net 3937 Khz
Utah Old Timers Net 7193 Khz
Utah RACES Net 3920 Khz
QCWA Net 7272 Khz
6 Meters SSB Net 50.125 Mhz
No Utah 10 meter Net 28.313 Mhz

Century Net (www.3905ccn.com)

ISSB-YL Net (www.gsl.net/yl-isshb)
OMISS Net (www.omiss.net)
Ten-Ten Net (www.ten-ten.org)
Triple H Net (www.hhhnet.net)

WI1AW (www.arrl.net)



HF Nets

Utah Beehive Net 7272 Khz
Utah CW Code Net 3570 Khz
Utah Farm Net 3937 Khz
Utah Old Timers Net 7193 Khz
Utah RACES Net 3920 Khz
QCWA Net 7272 Khz
6 Meters SSB Net 50.125 Mhz
No Utah 10 meter Net 28.313 Mhz

Century Net (www.3905ccn.com)

ISSB-YL Net (www.gsl.net/yl-isshb)
OMISS Net (www.omiss.net)
Ten-Ten Net (www.ten-ten.org)
Triple H Net (www.hhhnet.net)

WI1AW (www.arrl.net)



ST X TITOTMOO®®>

Phonetic Alphabet

Alfa
Bravo
Charlie
Delta
Echo
Foxtrot
Golf
Hotel
India
Juliet
Kilo
Lima
Mike

N<XXS<CHWIDOTVOZ

*

November
Oscar
Papa
Quebec
Romeo
Sierra
Tango
Uniform
Victor
Whiskey
X-ray
Yankee
Zulu



|

|

|

S rXCTITOTMMOO®>

Phonetic Alphabet

Alfa
Bravo
Charlie
Delta
Echo
Foxtrot
Golf
Hotel
India
Juliet
Kilo
Lima
Mike

|

N<XXsSs<CH0wWITOTOZ

November
Oscar
Papa
Quebec
Romeo
Sierra
Tango
Uniform
Victor
Whiskey
X-ray
Yankee
Zulu



“Q” Sighals -

Communications “Shortcut” Terms

“Q” Signal Meaning

QRM Interference (man made)
QRN Interference (natural)
@RFD Low Power (5 watts or less)
ORS Slow CW
@ Confirmation/Exchange
(QS@ Contact

QST Bulletin




“Q” Signals + More

Communications “Shortcut” Terms

“Q” Signal Meaning

QRM Interference (man made)
QRN Interference (natural)

QRP Low Power (5 watts or less)
QRS Slow CW

QSL Confirmation/Exchange
QSO Contact

QST Bulletin

Other Signals Meaning
/CQ\ General Call

DX ) Long Distance

73 / Best Regards




CW Operating Procedures

ARRL CW Communications Procedures

Voice Code Situation

General call CQ> Used to solicit communications.

Go ahead K Used after calling CQ, or at the
end of a transmission, to indicate

any station is invited to transmit

Over AR Used after a call to a specific
station, before the contact has
been established

From -or- “this is” @ Shortcut meaning “from” or this
is.
Go ahead (specific) KN Used at the end of any

transmission when only the
specific station contacted is
invited to answer.

Stand by -or- wait AS A temporary interruption of the
|, contact.
Roger \Rj Indicates a transmission has begn
received correctly and in full.
Clear SK End of contact. SK is sent beforg
the final identification.
Leaving the air CL Indicates that a station is going

off the air, and will not listen or

) -or- } answer any further calls. CL is
closing the station sent after the final identification|

SN
Best Regards \79 Used at the end of QSO to bid

them farewell.




RST Signal System =

Readability

1 Unreadable
2 Barely readable, occasional words distinguishable

3 Readable with considerable difficulty.
4 Readable with practically no difficulty.
5 Perfectly readable .



RST Signal System -

Readability

1 Unreadable

2 Barely readable, occasional words distinguishable
3 Readable with considerable difficulty.

4 Readable with practically no difficulty.

5 Perfectly readable .

1 Faint signals, barely perceptible.
2 Very weak signals.

3 Weak signals.

4 Fair signals.

5 Fairly good signals.

6 Good signals.

7 Moderately strong signals.

8 Strong signals.

9 Extremely strong signals



RST Signal System

Readability

1 Unreadable

2 Barely readable, occasional words distinguishable
3 Readable with considerable difficulty.

4 Readable with practically no difficulty.

5 Perfectly readable .

Signa Srengh Fone: 5:9 = perfect

1 Faint signals, barely perceptible.
2 Very weak signals.

3 Weak signals.

4 Fair signals.

5 Fairly good signals.

6 Good signals.

7 Moderately strong signals.

8 Strong signals.

= CW: 5-9:9=perfect

Tone (cw only)

1 Sixty cycle a.c or less, very rough and broad.

2 Very rough a.c., very harsh and broad.

3 Rough a.c. tone, rectified but not filtered.

4 Rough note, some trace of filtering.

5 Filtered rectified a.c. but strongly ripple-modul ated.

6 Filtered tone, definite trace of ripple modulatio  n.

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.



International Morse Code



Universal Time Conversion Chart

UTtc:: 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

MDT-6: 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
6p 7p 8p 9p 10 11 12 la 2a 3a 4a 5a 6a 7a 8a 9a 10 11 12 1p 2p 3p 4p 5p

MST-7: 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
S5p 6p 7p 8p 9p 10 11 12 la 2a 3a 4a 5a 6a 7a 8a 9a 10 11 12 1p 2p 3p 4p



Universal Time (Zulu) Conversion Chart =

UTtc:: 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

MDT-6: 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
6p 7p 8p 9p 10 11 12 la 2a 3a 4a 5a 6a 7a 8a 9a 10 11 12 1p 2p 3p 4p 5p

MST-7:\17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
6p 7p 8p 9p 10 11 12 la 2a 3a 4a 5a 6a 7a 8a 9a 10 11 12 1p 2p 3p 4p




Universal Time (Zulu) Conversion Chart

UTtc:: 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

MDT-6: 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
6p 7p 8p 9p 10 11 12 la 2a 3a 4a 5a 6a 7a 8a 9a 10 11 12 1p 2p 3p 4p 5p

MST-7:\17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
6p 7p 8p 9p 10 11 12 la 2a 3a 4a 5a 6a 7a 8a 9a 10 11 12 1p 2p 3p 4p




Universal Time (Zulu) Conversion Chart

UTtc:: 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 19 20 21 22 23

MDT-6: 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11 3 14 15 16 17
6p 7p 8p 9p 10 11 12 la 2a 3a 4a 5a 6a 7a 8a 9a 10 11 p 2p 3p 4p 5p

MST-7:\Ll7 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 12 13 14 15 16
6p 7p 8p 9p 10 11 12 la 2a 3a 4a 5a 6a 7a 8a 9a 10 12 1p 2p 3p 4p







VHF/UHF Dual Band Transcelivers

Kenwood TM- D710 (Base/Mobile)

Kenwood HT- F6 (Hand Held)



HF Transcelvers

OARC Station #1

lcom IC-718 HF (100 watt)

Yaesu FT890 HF (100 watt) w/o tuner, w/o keyer $599
Solid State technology 1990’s
When new = $1500

OARC Station #2




HF Transcelvers

lcom IC-703 HF QRP (10 watt)
multi-mode, w/ tuner, w/ keyer

$499
Ten-Tec 1330 Mono-band

ORP CW (3watt) Kit $119



HF Transcelvers

Kenwood TS-480 (100 watt)
w/ tuner, w/ keyer  $1000

EleCraft K2 (10 or 100 watt)
Kit $699 up



HF Transcelvers

Yaesu FT-840
When new = $500

Kenwood TS-570
When new = $1000



HF Transcelvers

HF / VHF / UHF / Satellite
Kenwood TS-2000 $1500



HF Transcelvers

lcom IC-756-Pro Il or Il (100 watt)
w/ everything $2700



Power Supply -

Jell Cell battery
for QRP use
12 Volt



Power Supply

Jell Cell battery
for QRP use
12 Volt

Switching power supply
12 Volt 20+ Amp

(for 100 watt transceiver)

$125



Antenna Tuner



Antenna Tuner -

T —



Antenna Tuner =




Antenna Tuner -

Manual external antenna tuner

$150



Antenna Tuner

Manual external antenna tuner

$150

Automatic external antenna tuner

$179



Antennas -

Multi-band antenna



Antennas =

G5RV (requires antenna tuner )
Multi-band antenna



Antennas -+

G5RV (requires antenna tuner )
Multi-band antenna

Multi-band vertical



Antennas

G5RV (requires antenna tuner )
Multi-band antenna

Multi-band vertical
Yagi — beam antenna



Microphones

Hand mic



Microphones =

Hand mic

Desk mic



Microphones +

Hand mic

Classic mic

Desk mic



Microphones

Hand mic

Classic mic

. uality mic
Desk mic Q y



CW Keys & Keyers oo

Key (home made)



CW Keys & Keyers o

Key (home made)

Straight key (J-38 series)



CW Keys & Keyers

Key (home made)

Navy flame proof key
Straight key (J-38 series)



CW Keys & Keyers =

Key (home made)

Navy flame proof key
Straight key (J-38 series)

Semi-automatic bug



CW Keys & Keyers +

Key (home made)

Navy flame proof key
Straight key (J-38 series)

Paddle by Bencher

Semi-automatic bug



CW Keys & Keyers

Key (home made)

Navy flame proof key
Straight key (J-38 series)

Paddle by Bencher

Semi-automatic bug Paddle w/ external electronic key  er(*)

(*) Required for paddle if not built into transceiv  er






Organizations =




Organizations *

QST Magazine
included in
membership



Organizations -

QST Magazine
included in
membership



Organizations

QST Magazine
included in
membership

LoTW
Logbook of the World



Web Sites =




Web Sites -




Web Sites




Magazines -+

Free with ARRL Membership



Magazines

Free with ARRL Membership



Clubs s«




Clubs «-




Clubs =







Clubs




Morse Code Aids =+

Nu Morse



Morse Code Aids

Nu Morse Nu Morse Pro



QSO LOGS (computer based)

Log HF QSO'’s
+

Manage HF QSL cards




Computer Contact Logs +




Computer Contact Logs

Download Call Sign Data Base



Resistor Color Code









REMEMBER

This presentation is available for viewing,
printing or download at:

OgdenArc.org >>> downloads






