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HAMSTEY

Technician Class (Begins Jui €, 2018) ~

ﬁ Study Flash Cards

? Read Questions -

% Practice Test
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Cco1
What is the ability to store energy in an electric
field called?

A. Resistance
B. Capacitance
C. Tolerance

D. Inductance

I don't know

type or click response

OVERALL
APTITUDE

OVERALL
SEEN

SEEN
8 APTITUDE

o
> Sponsored by ICOM
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As a licensed amateur radio operator

We can experiment

' ,'_' ]

i. el
-

What Is the Amateur Radio Service?

s Rt Al e St e S

Amateur radio (also known as
“ham radio”) services are
regulated under Part 97 of the
FCC rules. Amateur radio
operators are licensed users who
operate radio communications as
a hobby or a voluntary service
running within amateur radio
frequencies allocated by the FCC.

Amateur, in this case, means
“non-professional”, or in other
words, unpaid.

There are more than 800,000
ham radio operators in the US.

. S MGG o G

We can design and/build our own equipment

We can play with different antenna design
We can experiment with high power (up

s
to 1,500 watts) or very low power

We can test various frequencies and modulation schemes

In order to do all that, we nee

to be licensed

Take a test to demonstrate some basic understanding of radio principles and the rules and regulations
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Tactical callsigns ... end the communication with the control operator’s FCC callsign
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The actual test is 35 questions. A 70% or better score is required to pass. Up to 9 questions can be missed.

The test each person gets is different than the one his neighbor gets. Some of the questions may be the same, but they’ll be in a
different order. The software that generates the test randomly selects the required number of quéstions for each section from the
available questions in the pool for that topic.

23 TechClass-2018 copy.key - September 28, 2018



There is a $15 dollar fee for the exam, half of which is remitted to the Volunteer Examining Coordinator (in this case, W5YI) and
half is used by the sponsoring club to cover incidental expenses.

If you pass your Technician exam, you can immediately take the General exam at no extra cost.
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Two pieces of paper, which have to be turned in

Pencil ... answer sheet is best marked with pencil
Calculator (not a smart phonel!)
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AMATEUR RADIO
US AMATEUR POWER LIMITS — FCC 97.313 An amateur station must use the minimum transmitter power necessary
to carry out the desired communications. (b) No station may transmit with a transmitter power exceeding 1.5 kW PEP.

US Amateur Radio Bands '3:‘ PR —

KEY-

Amateurs wishing to operate on either 2,200 or 630 meters must 40 Meters (7 MHz) 10 Meters (28 MHz) g
st register with the Utities oy Conclloninest 7000 7,075 7.100 2 28.000 28.300 20700 MHz CW operaton s permited throughout all

amateur bands.

You need only register once for each band.

2,200 Meters (135 kHz)

EAG
NT
28000  28.500 )
50.1 6 Meters (50 MHz)

EAG

|| |=RTTYand data
7.025 7.125 = phone and image
630 Meters (472 kHz) See Sections 97.305(c), 97.307(f)(11) and 50.0 54.0 MHz Y = cw only

5 W EIRP maximum, except in Alaska within 496 97.301(e).These exemptions do not apply to
miles of Russia where the power limitis 1 W EIRP. stations in the continental US. 144.1 2 Meters (144 MHz)

1357kHz 1 WEIRP maximum  137.8 kHz

SSB phone
[ = UsB phone, cw, RTTY,

- Ty — . ey
Avoid interference to fixed services outside the US.  144.0 148.0 MHz STEEHEE
472kHz 479 kHz — eAG forwarding
T ol i ) E = Amateur Extra
160 Meters (1.8 MHz) 10.100 10.150 MHz l:[ EAET
Avoid interference to radiolocation operations T S
from 1.900 to 2.000 MHz 20 Meters (14 MHz) 219.0 220.0 N(@25wW) 2
14.000 14.150 14.350 MHz 2220 2250 MHz
EAG -
*Geographical and power restrictions may apply to all ARRLWeb at www.arrl.org for
1.800 1.900 2.000 MHz A bar 420 MHz. See The ARRL ir ailed band plans.
for information about your area.
80 Meters (3.5 MHz) 14175 © B .
3500 3600 3700 4.000 MHz 14150 14.225 70 cm (420 MHz)
A 17 Metors (18 MHz) 4200 450.0 MHz
EAG
ch [ — 33 cm (902 MHz)*
3.800 @0w) 18088 18.110 18.168 MHz — EAGT
3525 3600
15 Meters (21 MHz) 2020 D R
SOIMstorsl(s SiMHz) 21.000 1.200 21.450 MHz *
CW, 5332 5348 53585 5373 5405 kHz i 1240 23¢m (1240 MH2)" 1300 wHz
Dig 9 3 EAG E
| Goow) A EAGT
usB T A IS N(5W)
. A I 5 kH 1.225
53305 53465 5357.0 5371.5 54035 kHz i o % o ol
General, Advanced, and Amateur Extra licensees . (200w)
may operate on these five channels on a secondary 21.200 Allcensees except Novices are authorized all modes
basis with a maximum effective radiated power on the folowing frequencies:
(ERP) of 100 W PEP relative to a half-wave dipole. 23002310MHz  100-105GHz ¢ 122.25-123.0 GHz
Permitted operating modes include upper sideband 12 Meters (24 MHz) 23902450 MHz  24.02425GHz 134141 GHz.
voice (USB), CW, RTTY, PSK31 and other digital — EAG 3300-3500 MHz ~ 47.0-47.2 GHz 241-250 GHz
modes such as PACTOR lll. Only one signal at a o 5650-5025MHz  760-81.0GHz  Allabove 275 GHz
time is permitted on any channel. 24.890 24930 24.990MHz N pulse emissions

Copyright © ARRL 2017  rev. 9/22/2017
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6 meter band is where
146.52 MHz is where

HF max Technician power is 200 watts
VHF and up max Technician power is 1,500 watts

32
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2 Meters (144-148 MHz)

144.00-144.05

EME (CW)

144.05-144.10

General CW and weak signals

144.10-144.20

EME and weak-signal SSB

144.200

National calling frequency

144.200-
144.275

General SSB operation

144.275-
144.300

Propagation beacons

144.30-144.50

New OSCAR subband

144.50-144.60

Linear translator inputs

144.60-144.90

FM repeater inputs

144.90-145.10

Weak signal and FM simplex (145.01,03,05,07,09 are widely used
for packet)

145.10-145.20

Linear translator outputs

145.20-145.50

FM repeater outputs

145.50-145.80

Miscellaneous and experimental modes

145.80-146.00

OSCAR subband

146.01-146.37

Repeater inputs

146.40-146.58

Simplex

146.52

National Simplex Calling Frequency

146.61-146.97

Repeater outputs

147.00-147.39

Repeater outputs

147.42-147.57

Simplex

147.60-147.99

Repeater inputs

National SSB / CW calling frequency: 144.200 MHz

National FM calling frequency: 146.52 MHz
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What is a Rel:)eater?

Repeater
station

= B

+ A radio that listens on one grequencg and simultaneous!
transmits on another Frequencg (gcnera”g limited to 10 meters
and above) |

» The “split” between receive and transmit depends on the ‘
band (0.6 MHz in the 2 meter band and (5.$)MHZ in the 70cm ]
band is common). The sl:)lit can be either up (+) or down (=)

+ To avoid sPurious transmissions, repeaters often require a
specific sub-audible tone to be sent with the transmission
otherwise the repeater ignores the incomin§ signal ... g
SPeciﬁca”g called CTCSS (commonlg calledaPL tone) |

A A b S AR s b . il o i a3 S i i

CTCSS: Continuous Tone-coded Squelch System

Reverse split means listening on the repeater’s input frequency
Repeaters are often linked, either over the air or over the Internet. The Intermountain Intertie is an excellent example

Local volunteers work to coordinate the frequency pairs used by repeaters in the area to avoid conflicts. The FCC is never
involved in this coordination work ... only when transmissions are being interfered with.

Repeaters are required to identify themselves periodically. That can be done either with voice or CW
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145.330- T131.8 W4VB

e —

.

39 TechClass-2018 copy.key - September 28, 2018



40 TechClass-2018 copy.key - September 28, 2018



41 TechClass-2018 copy.key - September 28, 2018



e
o]
A

2 fo T o [ (o |

m
£
|
i
5
i
i
§

m
|

TechClass-2018 copy.key - September 28, 2018

42



43 TechClass-2018 copy.key - September 28, 2018



44 TechClass-2018 copy.key - September 28, 2018



45 TechClass-2018 copy.key - September 28, 2018



46 TechClass-2018 copy.key - September 28, 2018



145.110

uthWest Ohio
Preparedness NET
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THE AMERICAN RADIO RELA
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Layers of the ionosphere *

© 2012 Encyclopzdia Britannica, Inc.
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Layers of the ionosphere *

© 2012 Encyclopzdia Britannica, Inc.
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Propagation Forecast

» Bro agation forecasts
such as the one on the
right are commonl
available on the ln%emet

+ Notice that on this date
there were no sunspots
while there was a brig it
sPot sencling solar wind
which seriouslg clegracles
Propagation

VHF Conditions

14 Sep 2018 6135 GHT
SFI 69 Status

]

SEU

SEM 7n Eofv

EsNA

__ EME Deg
1.99 wyr

SW'569.1 ™ B
Solar-Terrestrial Data

-y Aurora
l:’lnu Y 6n Esi

HF Conditions
Band Day Night
80n-48n Fair Good

Current Solar Inage

Geonag Field QUIET

Sig Noise Lvl S1-52
HUF US Boulder MNoRpt

Solar Flare Prb 17
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Takeoff angle

63

Half wavelength

Quarter Quarter

wavelength wavelength

Antenna
elements \———Feeder

Half wave dipole antenna
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N4
radiating
element
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Total Field
* Primary
1
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Vertical antenna has a lower take-off angle
Vertical antenna has no “lobes”
Vertical antenna has less radiation on the broadside (evenly distributed)
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Gain: a process of taking RF energy and focusing it in an intended direction

Fr?nt to Back Ratio: The relative signal strength at the front of the antenna vs the relative signal strength at the back of the
antenna

Directional antennas a very useful for radio direction finding
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Yagi antenna RF pattern
iE)

To focus the beam in the vertical: add elements to the beam
To focus the beam in the horizontal: stack another yogi
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The antenna connector on the back of the transmitter / receiver expects to see an impedance (resistance) of 50 ohms
Coax generally has either 50 ohms or 75 ohms of impedance (50 ohms ... amateur; 75 ohms ... TV)
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Th{e method to address the mismatch is to insert a “transmatch” (short for transformer match) between the feed line and the
antenna

Alternatively, a transmatch is often inserted between the transmitter and the feed line to be sure that the transmitter always sees
50 ohms regardless of the mismatch

Another name for the trans match is an “antenna tuner” ... which doesn’t tune anything

72 TechClass-2018 copy.key - September 28, 2018



Original Signal

Standing Wave

Reflection
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3 dB loss is half the power (100 watts becomes 50 watts at the end)
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Questions? Comments?
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