ARRL Instructor’s Manual for Technician License Courses
Module 12 — Lesson Plan
Power Sources and Interference

Applicable Chapter: Chapter 5

Study & Lesson Materials:
•	The ARRL Ham Radio License Manual (HRLM), Third Edition, pages 5-15 through 5-23

Recommended Strategy Elements:
•	Have on hand examples of all referenced items – power supplies, filters, ferrite chokes, batteries, etc. Most students will be unfamiliar with at least some of the equipment.

Module Learning Objectives:
At the conclusion of this lesson, students will be able to:
12.1. Discuss power supplies and mobile power wiring
	T4A03; T4A10; T4A11; T4A12; T5A06; T6D05;
12.2. Discuss batteries
	T2C02; T6A10; T6A11; T0A09; T0A10
12.3. Discuss RF Interference and approaches to eliminate or manage it
	T4A04; T4A09; T6D12; T7B02; T7B03; T7B04; T7B05; T7B06; T7B07; T7B08; T7B09; T7B12
12.4. Discuss RF grounding
	T7B11; T4A08



	Lesson Topics

	Topic
	Notes

	Discuss power supplies
· Amateurs use various kinds of home-brew and commercial power supplies. Most important to remember is to check your radio and equipment manuals and be sure that your power supply can supply adequate voltage and current for your equipment. (T5A06)
· Power supplies – discuss
· Linear versus switching supplies
· Discuss ratings
· Regulated power supplies provide constant voltage as current load changes. (T6D05; T4A03)
· Mobile power wiring – discuss
· Cover basic safety rules and the amount of energy stored in vehicle batteries.
· Vehicles are negative ground; radio positive connection should be to the battery and the return connection to the battery or engine block ground strap. (T4A11)
· All metal may not be a good power ground
· Alternator whine can be corrected with dc power filters. (T4A10; T4A12)
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	Discuss batteries
· Disposable (primary batteries)
· Rechargeable
· Lead-acid, nickel-metal hydride, and lithium-ion cells are rechargeable. (T6A10)
· Storage batteries
· Charging
· A carbon-zinc battery is not rechargeable. (T6A11)
· An automobile battery can be recharged by running the car engine – and thus is an emergency backup. Discuss hazards while charging. (T2C02; T0A09; T0A10)
· Batteries for handheld radios - discuss
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	Discuss RF interference (RFI)
· Amateur Radio operators should be aware that their transmissions can interfere with electronic devices in their homes and in their neighbors’ homes.
· RFI can be caused by fundamental overload, harmonics, and/or spurious emissions. It can be eliminated by snap-on ferrite chokes, low-pass or high-pass filters, and/or band-reject and band-pass filters. (T7B03; T7B07)
· Filters and Chokes
· Filters help prevent unwanted signals from being transmitted and keep unwanted signals from being received. Note HRLM Figure 5-15 for several filter applications. 
· AC power line filters
· Feed line filters
· RF choke or common-mode filters
· Ferrite chokes block RF current, such as on a microphone cable. (T4A09)
· Direct detection – discuss
· Direct detection is the most common form of interference to telephones since telephones are not designed to reject RF signals.
· RF filters connected to the telephone’s modular jack are the best way to reduce RFI from direct detection. (T7B04)
· 
Overload
· Very strong signals may overwhelm a receiver’s ability to reject them. This is called fundamental overload. (T7B02)
· An overloading signal from an amateur transmitter can be blocked at the receiver using a filter. (T7B05)
· Cable television interference
· Often caused by loose or improperly installed cable TV connectors – check them first. (T7B12)
· Harmonics and spurious emissions
· To prevent harmonics from being radiated, a low-pass or band-pass filter must be installed at the transmitter’s connection to the antenna feed line. (T4A04)
· Noise sources
· Unknown signals – discuss direction finding
· RFI Guidelines
· Make sure your station is in good working order and eliminate interference in your home! (T7B06)
· Use shielded wire and cables to prevent unwanted radiation. (T6D12)
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	Resolving interference problems
· The FCC requires all parties to take reasonable steps to identify and mitigate interference.
· Discuss general approach. (T7B08)
· Be tactful and diplomatic
· Work with the neighbor
· Make sure your station is in good working order
· Discuss various interference scenarios involving consumer electronics devices. Demonstrate how and where to install high and low pass filters.
· Part 15 rules
· Part 15 devices – unlicensed devices that use low-power RF communications or radiate low-power signals on frequencies used by licensed services. (T7B09)
· If a device radiates unwanted RFI that interferes with licensed Amateur Radio operations, it is the responsibility of the consumer goods owner to stop the interference or stop using the device.
· That same consumer electronics device must accept RFI from the licensed Amateur Radio station.
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	Electrical and RF grounding
· Explain the need for electrical safety grounding.
· RF grounding is important. It helps keep all of your equipment at the same RF voltage to prevent RF current flowing between pieces of equipment or RF “hot spots” that can cause RF burns.
•	RF feedback via a microphone cable can cause distorted transmitted audio. (T7B11)
· A solid copper strip is best for grounding because it presents a lower impedance to RF current. (T4A08)
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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 one way to recharge a 12-volt lead-acid station battery if the commercial power is out? (T2C02)
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	Which is a good reason to use a regulated power supply for communications equipment? (T4A03)
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	Where must a filter be installed to reduce harmonic emissions from your station? (T4A04)
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	Which type of conductor is best to use for RF grounding? (T4A08)
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	Which of the following could you use to cure distorted audio caused by RF current flowing on the shield of a microphone cable? (T4A09)
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	What is the source of a high-pitched whine that varies with engine speed in a mobile transceiver’s receive audio? (T4A10)
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	Where should the negative return connection of a mobile transceiver's power cable be connected? (T4A11)
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	What could be happening if another operator reports a variable high-pitched whine on the audio from your mobile transmitter? (T4A12)
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	How much voltage does a mobile transceiver usually require? (T5A06)
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	Which of the following battery types is rechargeable? (T6A10)
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	Which of the following battery types is not rechargeable? (T6A11)
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	What type of circuit controls the amount of voltage from a power supply? (T6D05)
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	Which is of the following is a common reason to use shielded wire? (T6D12)
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	What would cause a broadcast AM or FM radio to receive an amateur radio transmission unintentionally? (T7B02)
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	Which of the following may be a cause of radio frequency interference? (T7B03)
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	Which of the following is a way to reduce or eliminate interference by an amateur transmitter to a nearby telephone? (T7B04)
	PPT Slide 12-53

	How can overload of a non-amateur radio or TV receiver by an amateur signal be reduced or eliminated? (T7B05)
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	Which of the following actions should you take if a neighbor tells you that your station’s transmissions are interfering with their radio or TV reception? (T7B06)
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	Which of the following may be useful in correcting a radio frequency interference problem? (T7B07)
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	What should you do if something in a neighbor’s home is causing harmful interference to your amateur station? (T7B08)
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	What is a Part 15 device? (T7B09)
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	What is a symptom of RF feedback in a transmitter or transceiver? (T7B11)
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	What might be the first step to resolve cable TV interference from your ham radio transmission? (T7B12)
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	What kind of hazard is presented by a conventional 12-volt storage battery? (T0A09)
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	What can happen if a lead-acid storage battery is charged or discharged too quickly? (T0A10)
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Homework Suggestions to Reinforce Lesson Materials:
•	Study Module 12 lesson material from The ARRL Ham Radio License Manual (3rd Edition) pages 5-15 to 5-25 and review test items pertaining to Module 12.
•	Read HRLM pages 6-1 to 6-20 in preparation for the next lesson.
•	Introduce students to the book The RFI Book, by the ARRL Lab staff available through the ARRL Bookstore. Also direct them to the website Battery University (www.batteryuniversity.com) as an excellent source of detailed information about batteries of all types.

Question Pool – Questions Applicable to Module 12:
T2C02; T4A03; T4A04; T4A08; T4A09; T4A10; T4A11; T4A12; T5A06; T6A10; T6A11; T6D05; T6D12; T7B02; T7B03; T7B04; T7B05; T7B06; T7B07; T7B08; T7B09; T7B11; T7B12; T0A09; T0A10
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