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i Why Alternate Frequencies?

= If typically used frequencies (2m, 70cm) are
unavailable, occupied, repeaters down
Possibilities: HF,10,6, 220, UHF

= Specific propagation needed
LOS, NVIS, distance, local, within buildings

= Specialty modes
FM, APRS, packet, Winlink, CW, SSB, AM



Bands available to Hams

ARRL.org

US Amateur Radio Bands

US AMATEUR POWER LIMITS — FCC 97.313 An amateur station must use the minimum tra
} Mo station may transmit with a transmitter power exceeding

carry out the desired communicatio

Amateurs wishing to operate on either 2,200 or 630 meters
must first register with the Utilities Technology Council online at
https:/futc.org/plc-databa otificati P
You need only register once for each band.

2,200 Meters (135 kHz)

cess/

EAG

135.7 kHz 1 W EIRP maximum 137.8 kHz

630 Meters (472 kHz)

5 W EIRP maximum, except in Alaska within 496
miles of Russia where the power limitis 1 W EIRP.

EAG

472 kHz 479 kHz

160 Meters (1.8 MHz)
Awvoid interference to radiclocation operations
from 1.900 to 2.000 MHz

E.A.G

1.900 2.000 MHz

80 Meters (3.5 MHz)

3.500 3.600 3.700 4.000 MHz

E
A
G

N.T
(200 W)
3.525 3.600

60 Meters (5.3 MHz)
CW, 5332 5348 5358.5 5373

uUsB _l: _:I i
5330.5 5346.5 5357.0 5371.5 5403.6 kHz

General, Advanced, and Extra licensees may
operate on a secondary basis with a maximum ERP
of 100 W (relative to a half-wave dipole antenna).

5405 kHz

E.AG
(100 W)

40 Meters (7 MHz)

7.000 7.075 7.100
ITU 1,3, & stations in 2 that are west
of 130" west or below 20" north

See Sections 97.305(c), 97.307(f}11) and
97.301(e).These exemptions do not apply to
stations in the continental US.

30 Meters (10.1 MHz)

Avoid interference to fixed services outside the US.
E.A.G
10.150 MH=z

20 Meters (14 MHz)

14.150 14 350 MHz

E

A

14175 G

14150 14.225

17 Meters (18 MHz)
E.AG

18.110 18.168 MHz

15 Meters (21 MHz)

21.200 21.450 MHz

21.225
213275
21.200

T
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12 Meters (24 MHz)

nitter power necessary to
1.5 kW PEFR.

10 Meters (28 MHz)

28.000 28.300 29.700 MHz

E.A.G

N,T
(200 W)

28.000 28.500

50.1 6 Meters (50 MHz)
50.0
1441 2 Meters (144 MHz)

EAG.T
148.0 MHz
1.25 Meters (222 MHz)
EAGT
N (25 W)
225.0 MHz

*Geogra)linal and power restrictions may apply to all bands
above 420 MHz. See FCC Part 97.303 for information about
your area.
70 cm (420 MHz)*
EAGT
450.0 MHz
33 cm (902 MHz)*
EAG,T

902.0 928.0 MHz

1240 23 cm (1240 MH2)* 4300 mH:

EAGT
N (5 W)

1270 1295

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
3400-3450 MHz 47 .0-47.2 GHz
5650-5925 MHz 75.0-81.0 GHz

1 No pulse emissions

122 25-123.0 GHz
134-141 GHz
241-250 GHz
All above 275 GHz

South County ARES

ARRL

The Naticnal Association for

= CW only
SSB phone
SB phone,
and data
= Fixed digital
forwarding sy

rarrl.org/band-plan for
detailed band plans

ARRL

We'’re At Your Service




i Where can | operate?

s License class determines band
s License class determines where in band

= A licensed ham with privileges in a band
may act as a “control operator” for
hams without privileges in that band

= References: ARRL.org, NARCC.org
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Ll NorCal 10m Band Plan

South County ARES

Northern California 10M Band Plan
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For Repeater coordination in Specific Frequency info
Legend MNorthern California Mote, this plan mirrors the ARRL
contact NARCC band plan for 10 meters
www.narcc.org 28.000-28.070 CW
Satellite 28.070-28.190 Digital/CW

Digital and CWW

CW and Beacons

Phone
Weak Signal CW only

FM Repeaters

Slow Scan TV

For weak signal info see

ARRL www_arrl.org

Western States Weak Signal Society
WWW. WSWSS.0org

For satellite information see
Amsat www.amsat.org

28.190-28.300 CW & Beacons
28.300-29.300 Phone (no FM)
28.680 SSTV
29.000-29.200 Phone (AM)
29.300-29.510 Satellites
29.510-29.590 Repeater inputs
29.600 Mational FM simplex
29.610-29.690 Repeater outputs
Repeater pairs

29.52/62 29.54/64
29.56/66 29.58/68
Automatic beacons are limited to
28.200-28.300




6 m band plan

South County ARES
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50.1 6 Meters {5“ MHz)
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Specific Freguency info
FM (simplex & repeaters), Digital and Remote control are
20 kHz channel spacing unless otherwise specified
-Note: Because of potential interference issues. please
check with the NARCC 6M coordinator before using
For Repeater coordination in 51.12-18 & 51.62-68 for digital applications on mountain-
. . BDD sites.
Legend Northern California 50.0 - 501 W, Beacons
contact NARCC 50.1 - 50.3 Weak signal, NO FM,
WAWW . Narcc.org 50.110 DX window S50.125 SSB calling
o 50.4 AN caling
I:I Digital For weak signal info see the Western gg :55?)58 Algxpen nti?ma&gnlal Digital
[[] Remote Control States Weak Signal Society 50.8 - 51.0 & 53.1, 53.2, 53.3, 53.4, 535, 53.6, 53.7&
http:/fanww wswss.orgd 538 Remote Control
I:I EM S ' 51.0 - 51.1 Pacific DX window
mplex For satellite information see g:‘l ;g - 2_1';2 gigﬁal te(“m.;""’*ﬁcc &M coordinator)
; B - E epeater inpu
- Vweak Signal Amsat 51.50-51.60 FM Simplesx
whww.amsat.org 51.62 - 51.68 Digital (notify NARCC 6M coordinator)
- FM Repeaters 51.70 - 51.98 Repeater Outputs
52.00, 02, 04 FM Simplesx
52.06 - 52.48 Repeater Inputs
- All Modes 52.50, 52.525, 54 Simplex -.525 MNationwide FM calling
5256 - 5298 Repeater Outputs
53.00 &53.02 FM Simplax
53.04 - 53.48 Repeater Inputs excluding RC

5352 & 53.90 FM Simplex
53.54 - 53.98 Repeater Outputs excluding RC/simplex




HF Band Features/Attributes
$3.5 to 28 MHz (80-10m)
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= Large antennas, high power radios (20
to 100W), not exactly hand-held -
portable, noisy conditions (80 — 40m)

s 80-40 m local comms, NVIS
s 20-15 m DX, continental, winlink

= 10 m short haul (normally) local
ground wave, skip (CB)



HF Band Features/Attributes
i 3.5 to 28 MHz (80-10m) ‘=~

= HF 80-40 m (3.5 — 7.3 MHz)

NVIS 400 mi radius, 80 night/40 day,
noisy, ionosphere dependent, MUF, long
wire antennas, 40 m foreign broadcast
Interference.

HF 20-10 m (14.0 — 29.7 MHz)

DX with low angle shorter antennas,
continental comms ionosphere
dependent, above 20m more sun spot
cycle dependent, POTA, SOTA
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South County ARES

HF Band Conditions

Today's Propagation indices
by Paul L Herrman, NONBH HamQSL

Solar-Terrestrial Data -

15 Oct 2825 1827 GHT| Current Solar HF Conditions
_FI 154 SN | 1 Band Day HNight

|-| = K 7 /7 Plntry 80n-40n Good
_FI_'“I dq - I0n=-20n Good Good

EiIZILIH" 1593.4 @ SEM v 17n=15n Good Good
Ptn Flx | 12n=16n Good

clc Fl | Geonag Field OQUIE]
Aurora 1/ _;_- Sig Moise Lvl 51-52
MLIF Eh‘||4]_ 1E‘ '




VHF-UHF Features/Attributes (&

+

= VHF 6-2m (50 — 148 MHz)
LOS comms, simplex, repeaters, lower
power radios, HTs, emcoms, speciality
modes — APRS, Packet, DFing, small
antennas, inexpensive equipment

= UHF 220MHz-70cm (220 — 450 MHz)
LOS comms, mostly repeaters, low
power, internet connections, smaller
antennas, inexpensive equipment



om, VHF, UHF and Higher
i Features/Attributes -

= Small antennas, portable radios, battery
operated, hand held, multi-channel,
multi-band, convenient. inexpensive
radios, SOTA, POTA

= [Imited range, local comms, LOS,
more loss at higher frequencies

= Extend range: SSB vs FM, gain
antennas, repeaters, linked repeaters
connected to internet,




HF Antennas
i How Long is LONG

= Antennas based on %2 wavelength dipole
= One Wavelength= speed of light/frequency
or 300,000,000(m/s)/Frequency(Hz or c/s)

300,000,000 (m/s)/150,000,000 (Hz)=2 m/c
2m/cycle or 78 inches/cycle
a half wave 150 MHz antenna is 39 inches long

A 2m ¥4 wave length vertical Is 39/2 ~ 19 In



Calculating the length of
i 80 meter ¥2 wave dipole =~

= 300,000,000 (m/s)/ 3.5 MHz = 85.71 m
(1 wavelength)

= 2 wave dipole Is then 85/2 = 42.5m

= In feet: 139.4 ft

= Will a 139.4 ft dipole fit in your garden?
= Will a ¥4 wave vertical of 69.7ft ?

= Other HF bands are multiples —
do the math ! 40m—66 ft, 20 m—33 ft




i Conclusion (1)

= Tech operators can operate on non-
privileged frequencies monitored by
control operators with band privileges

= Long distance contacts are possible on
HF bands, lonosphere dependent

= NVIS operation on 80/40 m may allow
comms to local inaccessible areas



i Conclusion (2)

= Different modes than FM can increase
range of simplex transmissions — SSB,
CW — gain antennas can help also

= Specialty programs can provide
Increased capability and agency help
APRS- tracking
Winlink — distance email
Packet — radio messaging
DFIing — Interference hunting



i Conclusion (3)

= Low HF bands require large antennas

= Comprise (shorter loaded) HF antennas
are not as efficient

= VHF/UHF local comms more reliable
than HF and cheaper to implement




‘L The End

= Questions?
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