ARRL Instructor’s Manual for Technician License Courses
Module 11 — Lesson Plan
Basic Amateur Radio Station Equipment

Applicable Chapter: Chapter 5

Study & Lesson Materials:
•	The ARRL Ham Radio License Manual (HRLM), Third Edition, pages 5-1 through 5-14
•	Modern transceiver, dummy load, wattmeter

Recommended Strategy Elements:
· Introduce topic of basic station equipment and setup. It’s probably the topic that students have been waiting for most. 
· Explain that they don’t need to spend a huge amount of money to get into the hobby. Discuss new versus used costs and be realistic. Note that there are a lot of small accessories and supplies that can add up to a significant amount if purchased new but that are often available used.
· Have a modern transceiver that is either an entry level or mid-level model to demonstrate all the operating controls and their effect on signals as you step through the questions and topics. A dummy load and RF wattmeter will allow you to demonstrate the effect of transmit controls.

Module Learning Objectives:
At the conclusion of this lesson, students will be able to:
11.1 Discuss the basic operation of transmitters and receivers, including basic features, modes, operating characteristics and band coverage, and the special features of handheld transceivers.
T2B03; T4A01; T4B01; T4B02; T4B03; T4B04; T4B05; T4B06; T4B07; T4B08; T4B09; T4B10; T4B12; T7A07; T7A09; T7A10; T7B01; T8D10
11.2 Discuss the digital modes and setup.
T4A02; T4A06; T4A07; T8C11; T8D01; T8D02; T8D03; T8D05; T8D06; T8D07; T8D08; T8D09; T8D11


	Lesson Topics

	Topic
	Notes

	Discuss the basic types of transceivers – mobile; single band; dual band; all band; multimode; and handheld.
· Note that weak-signal operation requires a multi-mode transceiver on VHF/UHF. (T7A09)
	PPT Slides 11-2 through 11-6

[bookmark: _GoBack]Display an example of each type of radio if available

	Handheld transceivers
· Handheld VHF/UHF FM transceivers
· Very popular with new hams and hams doing public service work. Most hams have one or more handhelds to keep in touch on the go.
· Speaker mics, extra batteries, fast chargers and other options are available.
· An external RF amplifier can to boost 5 W from a handheld to 50 W or more. (T7A10)
	PPT Slides 11-7 through 11-9

	Compare types of transceivers
	PPT Slide 11-10

	Selecting a band, frequency and mode
· Some radios allow you to enter your desired frequency by VFO dial or keypad. (T4B02)
· Some transceivers have memory channels to store those modes and frequencies that you will use often, maybe a “schedule or “sked” with a friend.” (T4B04)
	PPT Slides 11-11 and 11-12

	Transmitter functions and adjustments
· Transmitters have several functions and controls in common.
· They all permit you to vary the power output from the final RF amplifier. Some have continuously variable power output via a control knob. Others have fixed steps.
· They all have a mic gain control. Some radios also have a speech processor or compressor that you can control to improve intelligibility.
· Most radios also have a meter on the front panel where you can view measurements to help with adjusting things like power output or microphone gain.
· Spurious signals and interference
· “Splatter” from your transmitter that interferes with someone else’s conversation on a nearby frequency is spurious. Splatter might be caused by over-modulating your transmitter.
· Over-modulation can be caused by speaking too loudly or setting mic gain or speech compression too high. (T4B01)
· Over-deviating on FM is caused by speaking too loudly or too closely into the mic. (T7B01)
· To help prevent over-modulating, the automatic level control (ALC) reduces output power as the transmitter’s limit is reached. Adjust mic gain to stay within the ALC range.
	PPT Slides 11-13 through
11-16

	Microphones and keys
· We use straight keys or paddles and electronic keyers for CW.
· For voice, we use desk mics, hand mics or headsets.
· For voice operation, the transmitter can be activated by PTT or VOX (explain). (T4A07) 
· Transceiver mic connectors include PTT connections and may supply voltage for powering electret-type microphones. (T4A01)
· Computer software can also send CW via a keyboard. (T8D10)
	PPT Slides 11-17 through
11-19

	Receiver functions
· All receivers will have an AF gain control which is simply a volume control.
· All will have an automatic gain control (AGC) to adjust the receiver’s sensitivity to strong and weak signals and thus keep output volume pretty consistent. (T4B12)
· All FM and some SSB receivers will have a squelch control to allow you to suppress unwanted signal noise when no signal is present. (T2B03; T4B03)
· Transceivers will vary when it comes to bandwidth filtering. Some basics:
· Wide filters (2.4 kHz) are for SSB reception. (T4B09)
· Narrow filters (500 Hz) are for CW and data. (T4B10)
· Having multiple filters allows for versatility – you can select the type of filter best matched to the operating you are doing, providing just enough bandwidth to pass the desired signal. (T4B08)
· Receiver incremental tuning (RIT) is a function for fine tuning of SSB or CW signals.
· You can vary the incoming receiver signal without moving off of a specific transmit frequency. (T4B07)
· You can vary the exact receive frequency to adjust the pitch of the other operator’s voice, or move away from some adjacent noise to best hear the incoming signal. (T4B06)
· Noise blanker is another feature that “mutes” to a degree the noise on a frequency without blocking the signal entirely. (T4B05)
· S-meter (signal strength meter) displays the strength of incoming signal in S-units or decibels.
· HF transceivers can cover ham-bands only or include general coverage receivers that work over a wide frequency range.
	PPT Slides 11-20 through
11-27

	Data modes
· Explain as computer-to-computer
· Requires software or an external modem-type device
· Terminal Node Controller (TNC). (T4A06)
· Multiple Protocol Controller (MPC)
· Give an overview of popular data modes (RTTY, PSK31, MFSK, Packet Radio) and systems (APRS, Winlink) used by amateurs. (T8D01, T8D06, T8D07, T8D09)
· Explain error detection and correction and which modes have those abilities.
· Explain some of the ways Packet Radio transmission detects and corrects errors. (T8D08, T8D11)
	PPT Slides 11-28 through
11-30

	Data mode station setup
· Show typical connection involving a computer and mention how widely the computer is used in ham radio. (T4A02)
· Discuss interface between the sound card and a transceiver’s microphone and audio outputs. (T4A07)
· Explain what an Internet gateway is. (T8C11)
· Show how the APRS system works. (T8D02, T8D03, T8D04, T8D05)
	PPT Slides 11-31 through
11-33

	Administer quiz based on above questions and debrief, or use progress check below.
	



	
Progress Check

	Question Stem
	PowerPoint Slide

	Which of the following describes the muting of receiver audio controlled solely by the presence or absence of an RF signal? (T2B03)
	PPT Slide 11-35

	Which of the following is true concerning the microphone connectors on amateur transceivers? (T4A01)
	PPT Slide 11-37

	How might a computer be used as part of an amateur radio station? (T4A02)
	PPT Slide 11-39

	Which of the following would be connected between a transceiver and computer in a packet radio station? (T4A06)
	PPT Slide 11-41

	How is a computer’s sound card used when conducting digital communications using a computer? (T4A07)
	PPT Slide 11-43

	What may happen if a transmitter is operated with the microphone gain set too high? (T4B01)
	PPT Slide 11-45

	Which of the following can be used to enter the operating frequency on a modern transceiver? (T4B02)
	PPT Slide 11-47

	What is the purpose of the squelch control on a transceiver? (T4B03)
	PPT Slide 11-49

	What is a way to enable quick access to a favorite frequency on your transceiver? (T4B04)
	PPT Slide 11-51

	Which of the following would reduce ignition interference to a receiver? (T4B05)
	PPT Slide 11-53

	Which of the following controls could be used if the voice pitch of a single-sideband signal seems too high or low? (T4B06)
	PPT Slide 11-55

	What does the term "RIT" mean? (T4B07)
	PPT Slide 11-57

	What is the advantage of having multiple receive bandwidth choices on a multimode transceiver? (T4B08)
	PPT Slide 11-59

	Which of the following is an appropriate receive filter bandwidth to select in order to minimize noise and interference for SSB reception? (T4B09)
	PPT Slide 11-61

	Which of the following is an appropriate receive filter bandwidth to select in order to minimize noise and interference for CW reception? (T4B10)
	PPT Slide 11-63

	What is the function of automatic gain control or AGC? (T4B12)
	PPT Slide 11-65

	What is meant by the term "PTT"? (T7A07)
	PPT Slide 11-67

	Which of the following devices is most useful for VHF weak-signal communication? (T7A09)
	PPT Slide 11-69

	What device increases the low-power output from a handheld transceiver? (T7A10)
	PPT Slide 11-71

	What can you do if you are told your FM handheld or mobile transceiver is over-deviating? (T7B01)
	PPT Slide 11-73

	What name is given to an amateur radio station that is used to connect other amateur stations to the Internet? (T8C11)
	PPT Slide 11-75

	Which of the following is an example of a digital communications method? (T8D01)
	PPT Slide 11-77

	What does the term APRS mean? (T8D02)
	PPT Slide 11-79

	Which of the following devices provides data to the transmitter when sending automatic position reports from a mobile amateur radio station? (T8D03)
	PPT Slide 11-81

	Which of the following is an application of APRS (Automatic Packet Reporting System)? (T8D05)
	PPT Slide 11-83

	What does the abbreviation PSK mean? (T8D06)
	PPT Slide 11-85

	What is PSK31? (T8D07)
	PPT Slide 11-87

	Which of the following may be included in packet transmissions? (T8D08)
	PPT Slide 11-89

	What code is used when sending CW in the amateur bands? (T8D09)
	PPT Slide 11-91

	Which of the following can be used to transmit CW in the amateur bands? (T8D10)
	PPT Slide 11-93

	What is an ARQ transmission system? (T8D11)
	PPT Slide 11-95



Suggested Activities & Demonstrations:
See strategy suggestions.



Homework Suggestions to Reinforce Lesson Materials:
•	Study Module 11 lesson material from The ARRL Ham Radio License Manual (Third Edition) pages 5-1 and 5-14 and review test items pertaining to Module 11.
•	Read HRLM pages 5-15 through 5-23 in preparation for the next lesson.
•	Introduce students to the book Getting Started in Amateur Radio, by Steve Ford, WB8IMY, available through the ARRL Bookstore.  

Question Pool – Questions Applicable to Module 11:
T2B03; T4A01; T4A02; T4A06; T4A07; T4B01; T4B02; T4B03; T4B04; T4B05; T4B06; T4B07; T4B08; T4B09; T4B10; T4B12; T7A07; T7A09; T7A10; T7B01; T8C11; T8D01; T8D02; T8D03; T8D05; T8D06; T8D07; T8D08; T8D09; T8D10; T8D11
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