Chapter 2 – Methods of Communication: 2 Questions


What You MUST know for the Test

Answers to all questions, numbers T2A01, page 11.14 through T2B19, page 11.19.  You should also be able to answer questions T7A01 through T7A03 on page 11.39, question T7A05 on page 11.40, and questions T7B05 through T7B09 on pages 11.42 and 11.43.  Also, review question T1B10, page 11.8.

T2A – How Radio Works (The Reader’s Digest Version!)

· Wavelength is defined as the distance an AC signal travels in one cycle.

· Frequency is the number of times the AC current flows back and forth in one second.

· Wavelength gets shorter as frequency increases. (and longer as frequency decreases, of course!)

· Hz (Hertz) is = cycles per second.  Frequency of a wave is measured in Hertz

· A harmonic is exactly 2, 3, 4, 5, etc times the desired frequency.

· The fourth harmonic of 50.25 MHz is (4 x 50.25) : 201 MHz

· Radio frequency waves oscillate more than 20,000 times per second 

· Audio frequencies are 20 – 20,000 cycles per second (Hz, remember?)

· 2 –meter band is VHF (Very High Frequency)

· A particular Radio wave is identified by wavelength, frequency, or the “band”.  (NOTE: Be careful! one of the questions is an “all of the above”, but one of them throws in things like impedance, magnetic curves, etc.  On that question, the only proper answer is wavelength!)

· Radio travels through space at the speed of light.  (300,000 Kilometers/sec)

· Basically, we combine a radio wave with an information signal (this is called modulation), and then transmit it.  The receiver then separates the two.  That’s how radio works. (Neat, huh?)

T2B – Privileges, Bands, Emissions, etc.

· Technicians with Morse Code credit can use the following HF frequencies:
80-meter : 3675-3725

40-meter : 7100 – 7150 – CW ONLY

10-meter : 28.100 – 28.300 CW/RTTY/Data

                  28.300 – 28.500 – CW and SSB

      Maximum 200 watts PEP all   

       modes on 10 Meter

· Technicians have ALL amateur privileges on 1.25 meters.

· Telemetry, telecommand, or computer communications are all Data.
· A packet-radio link is “connected” when it is transmitting data to only one receiving station, and the data is reported as being received correctly.
· VHF/UHF Repeaters use Frequency-modulated (FM) phone.
· “Phone” transmissions can be AM, FM or SSB voice.
· 10 – meter (and all VHF/UHF) SSB uses the UPPER sideband
· Technicians can use point to point digital message forwarding on 219 – 220 MHz
· “Full quieting”  means your signal into the repeater is good, with no noise.
· PSK31 uses 31Hz of bandwidth (Hmm… 31 … 31…. wonder if there’s a connection there?)
· Reactance modulated transmitters produce Phase-modulated phone emissions, which are very similar to FM (frequency modulation) emissions.
· Moving (flowing) electrons produce a “current” (think of the current in a river)
· When the electrons flow in only one direction, it is called DC (direct current), when they flow “back and forth”, it’s called AC (alternating current).
· The basic unit of current is the Ampere (or sometimes shortened to “amp”)
Things You Should Know 

Thinking about the flow of electrical energy, it is often convenient to relate it to the flow of liquids such as water.  In reality, electrons don’t really “flow” the way water molecules do, but the basic concepts are similar enough.  For now, the main think you need to understand is the difference between DC (direct current) and AC (alternating current).  Without AC, there would be no radio.

The most important concept in this chapter, though, is the relationship between wavelength and frequency.  Radio waves travel through space at the speed of light, 300,000 Kilometers/second, or very roughly 700 MILLION MILES an HOUR!    We represent this speed by the letter “c”.  So, wavelength equals c divided by frequency, and frequency is c divided by wavelength.  Easy, huh?

Except, of course, the numbers involved can get kind of large.  However, there is an easy way to tackle this. Since most amateur frequency bands are measured in MegaHertz (MHz, or Millions of Hertz), the formula for wavelength becomes :

Wavelength(in meters) = 300 / Frequency (in MegaHertz)

So, for the popular 2-meter amateur band, which has a frequency range of 144.0 to 148.0 MHz, the wavelength is : 

300/144 = 2.08333……  meters

             to

300/148 = 2.027027…..  meters

And you can see why we call it the “2-meter” band!

And of course, the formula for frequency becomes :

frequency (in MegaHertz) = 300/Wavelength(in meters)

So, for the 6 – meter band :

300/6 = 50 MHz, which is pretty close to the 50.0 to 54.0 MHz privileges we enjoy on “6-meters”

Amateur Bands

Take a good look at the chart on page 2.6.  This is your playground!  For Technician operators, you will have all privileges on all bands 6  meters through 23 centimeters.   After you master the code, and pass a few more tests, you can open up the world with the HF bands below 10 meters.  There’s room for everyone, and a lot things to do, so get to it!  We’ve included a color, pdf (Adobe Acrobat) version of this chart on the CD, as well as a color version hand-out for the class.  Keep this chart handy when you get your HF privileges, it’s a great quick guide to help keep you out of trouble.  (You can also download it from the ARRL, which, of course, is where we got it!)
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