ARRL Instructor’s Manual for Technician License Courses
Module 14 — Lesson Plan
Communicating with Other Hams – Part 2

Applicable Chapter: Chapter 6

Study & Lesson Materials:
· The ARRL Ham Radio License Manual (HRLM), Third Edition, pages 6-1 through 6-20
· Radiogram forms
· ARRL Online Net Directory (www.arrl.org/arrl-net-directory-search)
· Satellite tracking program
· Photos or video of Field Day operation

Recommended Strategy Elements:
· Record a net check-in and possibly traffic being passed from your local ARES or similar net and play it back for students to hear what net operations sound like.
· Use an online satellite tracking service such as heavens-above.com to find the next time the International Space Station is predicted to be visible from your area.

Module Learning Objectives:
At the conclusion of this lesson, students will be able to:
14.1 Describe nets
T2C06; T2C07; T2C08; T2C10; T2C11
14.2 Discuss emergency communications
T2C01; T2C04; T2C05; T2C09; T2C12
14.3 Describe special activities, modes and techniques
T1A07; T1A13; T8B01; T8B02; T8B03; T8B04; T8B05; T8B06; T8B07; T8B08; T8B09; T8B10; T8B11; T8C01; T8C02; T8C03; T8C04; T8C07; T8C08; T8D04


	Lesson Topics

	Topic
	Notes

	Nets – Great places to learn the ropes!
· Many different types of nets
· Social – RVs; DX; county hunting, etc
· Traffic – Discuss National Traffic System (NTS)
· Emergency and public service
· Net structure and participation
· If a local ham who frequents nets is available, have that operator handle this section.
· Discuss how to properly check into a net.
· Discuss protocols once you have checked in. (T2C07)
· Make sure to cover processes for priority/ emergency access to the net control operator. (T2C06)
· Traffic handling protocols
· Radiograms (T2C08)
· Preambles to Radiogram (T2C10); and Check (T2C11)
· Finding nets (ARRL Net Directory Search Page) 
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	Emergency Communications – An important reason why we are licensed. FCC 97.1.
· Discuss how Amateur Radio can support emergency communications in the community.
· Give recent examples, local and national, of Amateur Radio emergency communications.
· Discuss ARES and RACES, the two largest Amateur Radio emergency response organizations. (T2C04)
· Amateur Radio Emergency Service (ARES) – sponsored by ARRL. (T2C12)
· Radio Amateur Civil Emergency Service (RACES) – uses amateur radio stations for emergency management or civil defense communications. (T2C05).
· Discuss operating under emergency conditions
· Maintain radio discipline.
· Don’t be part of the problem – assist; don’t become a victim.
· Maintain your personal safety.
· Be accurate with information dissemination.
· Protect personal information.
· Don’t give out unauthorized information.
· Don’t relay news reports for commercial newscasters.
· Emergency communications always has priority in the Amateur Radio Service.
· Emergency communications and your employer
· Operating on behalf of, or at the direction of, your employer, even when off-duty, is prohibited. If you have questions about what is permitted, check with your local ARES leadership.
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	· Discuss Emergency Declarations. In times of dire emergency the FCC may declare a temporary state of communications emergency. The particulars of such a declaration will be provided on the FCC website (fcc.gov) or on the ARRL website. Avoid operating on or near frequencies used to provide disaster relief.
· Discuss threats to life and property. The FCC recognizes the need for flexibility in an emergency. Part 97.403 states: “No provision of these rules prevents the use by an amateur station of any means of radiotelecommunication at its disposal to provide essential communications needs in connection with the immediate safety of human life and immediate protection of property when normal communication systems are not available.” (T2C09)
· However, be advised that you are bound by FCC rules at all times – even if using your radio in support of a public safety agency. (T2C01)
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	· Universal distress calls – “Mayday” – SSB/phone; “SOS” – CW.
· Discuss that Amateur Radio stations may communicate with stations in other radio services during an emergency.
· Discuss public service communications.
· Give examples of the different types of message traffic that might be passed over Amateur Radio.
· Discuss tactical communications and identifiers.
· Discuss identifying and packing an emergency equipment case (“go-kit”).
· Discuss emergency communications training. You might want to get further into this aspect of the hobby.
· Special events – races; picnics; community events. We relay positions; help route traffic; etc.
· FEMA free courses.
Online ARRL emergency training courses.
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	Special activities, modes and techniques
· Ask members of the local club who are into DXing, awards and contesting to speak on this aspect of the hobby.
· Awards for contacts with specific areas.
· DXing – contacting stations far away.
· Usually means stations in other countries on HF
· Contesting – the competitive edge of the hobby.
· Competitors try to make as many (short contacts) in a fixed, specified period of time. (T8C03)
· Each contest has a specific exchange of information requirement (give examples: call sign and grid square or call sign and sequence number). (T8C04)
· Discuss the value of contests for building operator skill.
· Can participate individually or with a group.
· Field Day – operating outside and using portable power. Builds operator skills for emergency communications and has a competitive element.
· Special events – commemorate significant local events.
· A popular activity is radio direction-finding (DFing), using FM.
· This is useful for tracking interference and noise. (T8C01)
· A directional antenna helps pinpoint the target. (T8C02)
· DFing is also a good emergency operations skill – search & rescue.
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	Satellites
· Amateurs have built more than 50 satellites (plus dozens of micro-satellites) since 1961. They are launched when extra space is available in a NASA expedition.
· A ham can use a satellite to relay signals between far away countries if the satellite is high enough over Earth. (T8B03)
· Discuss special equipment and antennas that are needed to operate satellites.
· Mention ham radio on the International Space Station. (T8B04)
· Amateurs communicate using satellites by transmitting on an uplink frequency. (T8B01)
· Terms to know:
· Beacon – a signal from a satellite containing information about that satellite. (T8B05)
· Doppler shift – a shift in a signal’s frequency due to the relative motion between the satellite and the Earth station. (T8B07)
· LEO - low earth orbit. (T8B10)
· Spin fading – signal fading caused by rotation of the satellite and its antennas. (T8B09)
· Pacsat – a satellite equipped with FM packet radio for digital communications. (T8B11)
· Satellite tracking programs provide information on satellites and when they are in a position where you can access them. (T8B06)
· Operational modes of a satellite are the bands on which it is transmitting and receiving. For example, the uplink for a satellite in the U/V mode is in the UHF band (70 cm), and a downlink in the VHF band. (T8B08)
· Always use the lowest practical power to transmit to a satellite, since its relay transmitter power is limited by solar panels and batteries. (T8B02)
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	Special modes
· Visual modes. Discuss the capabilities of these modes.
· SSTV – slow-scan TV. Popular frequency is 14.230 MHz.
· ATV – amateur TV. Used on UHF. The ATV fast-scan color TV signal is the same as analog broadcast TV. (T8D04)
· Radio control.
· Discuss telecommand signals and telemetry. (T1A13; T1A07)
· Amateurs may transmit telecommand signals up to 1 watt. (T8C07)
· Call signs, name and address must be displayed on the RC transmitter. (T8C08)
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	Administer quiz based on above questions and debrief, or use progress check below.
	




	
Progress Check

	Question Stem
	PowerPoint Slide

	What is the FCC Part 97 definition of telemetry? (T1A07)
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	What is the FCC Part 97 definition of telecommand? (T1A13)
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	When do the FCC rules NOT apply to the operation of an amateur station? (T2C01)
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	What do RACES and ARES have in common? (T2C04)
	PPT Slide 14-34

	Which of the following describes the Radio Amateur Civil Emergency Service (RACES)? (T2C05)
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	Which of the following is an accepted practice to get the immediate attention of a net control station when reporting an emergency? (T2C06)
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	Which of the following is an accepted practice for an amateur operator who has checked into an emergency traffic net? (T2C07)
	PPT Slide 14-40

	Which of the following is a characteristic of good emergency traffic handling? (T2C08)
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	Are amateur station control operators ever permitted to operate outside the frequency privileges of their license class? (T2C09)
	PPT Slide 14-44

	What is the preamble in a formal traffic message? (T2C10)
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	What is meant by the term "check" in reference to a formal traffic message? (T2C11)
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	What is the Amateur Radio Emergency Service (ARES)? (T2C12)
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	Who may be the control operator of a station communicating through an amateur satellite or space station? (T8B01)
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	How much transmitter power should be used on the uplink frequency of an amateur satellite or space station? (T8B02)
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	Which of the following are provided by satellite tracking programs? (T8B03)
	PPT Slide 14-56

	Which amateur stations may make contact with an amateur station on the International Space Station using 2 meter and 70 cm band amateur radio frequencies? (T8B04)
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	What is a satellite beacon? (T8B05)
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	Which of the following are inputs to a satellite tracking program? (T8B06)
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	With regard to satellite communications, what is Doppler shift? (T8B07)
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	What is meant by the statement that a satellite is operating in mode U/V? (T8B08)
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	What causes spin fading when referring to satellite signals? (T8B09)
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	What do the initials LEO tell you about an amateur satellite? (T8B10)
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	What is a commonly used method of sending signals to and from a digital satellite? (T8B11)
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	Which of the following methods is used to locate sources of noise interference or jamming? (T8C01)
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	Which of these items would be useful for a hidden transmitter hunt? (T8C02)
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	What popular operating activity involves contacting as many stations as possible during a specified period of time? (T8C03)
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	Which of the following is good procedure when contacting another station in a radio contest? (T8C04)
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	What is the maximum power allowed when transmitting telecommand signals to radio controlled models? (T8C07)
	PPT Slide 14-82

	What is required in place of on-air station identification when sending signals to a radio control model using amateur frequencies? (T8C08)
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	What type of transmission is indicated by the term NTSC? (T8D04)
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Suggested Activities & Demonstrations:
· Use volunteer hams who specialize in a particular mode or operating style to handle sections of the class.
· Time permitting, set-up demonstrations of special modes.

Homework Suggestions to Reinforce Lesson Materials:
· Study Module 14 lesson material from The ARRL Ham Radio License Manual (Third Edition) pages 6-20 to 6-33 and review test items pertaining to Module 14.
· Read remaining Chapter 7 materials in HRLM pages 7-1 through 7-10 in preparation for the next lesson.
· Introduce students to The ARRL Operating Manual and The ARRL Repeater Directory that are available through the ARRL Bookstore.

Question Pool – Questions Applicable to Module 14:
T1A07; T1A13; T2C01; T2C04; T2C05; T2C06; T2C07; T2C08; T2C09; T2C10; T2C11; T2C12; T8B01; T8B02; T8B03; T8B04; T8B05; T8B06; T8B07; T8B08; T8B09; T8B10; T8B11; T8C01; T8C02; T8C03; T8C04; T8C07; T8C08; T8D04
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