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Introduction

Welcome to "Beginner's Guide to Ham Radio in the US," your gateway into the fascinating
world of amateur radio. Whether you're intrigued by technology, eager to connect with
people across the globe, or looking to prepare for emergency communications, this book

will guide you through your first steps into the vibrant ham radio community.

In these pages, we'll explore the key aspects that every new ham should know:

e What is Amateur (Ham) Radio: Discover what ham radio entails, its historical
significance, and why it remains relevant in our modern, digital world. This chapter
will ignite your curiosity about how ham radio can enrich your life through technology,
community, and public service.

e Ham Radio Licensing: Here, we'll walk you through the process of obtaining your
ham radio license in the US. You'll learn about the different license classes
(Technician, General, and Amateur Extra), what each allows you to do, and how to
prepare for and pass the licensing exams.

e Understanding Radio Bands: We'll demystify the radio spectrum, explaining the
various bands from HF to VHF and UHF, their propagation characteristics, and what
types of communication each is best suited for, whether you're aiming for local or
long-distance contacts.

e Types of Amateur Radios: From portable handhelds to sophisticated base stations,
this chapter introduces you to the equipment you might want to own. We'll cover
what to consider when choosing your first radio, how they work, and how to match
your equipment with your communication goals.

e Understanding Antennas: Antennas are crucial for effective ham radio

communication. This section will guide you through the basics of antenna theory,



different types of antennas, and practical advice on installation, whether you have

acres or just an apartment balcony.

Ham radio is more than just a hobby; it's a journey of learning, exploration, and connection.
This guide is designed to not only help you become licensed but to thrive in the ham radio

community. So, let's get started on your adventure into the world of amateur radio!



What is Amateur (Ham) Radio?

Amateur Radio, commonly known as "Ham Radio," is a hobby and service that involves the
use of radio frequencies for personal, non-commercial purposes. Hams, as amateur radio
operators are called, communicate with one another across town or around the world, often
using equipment they've built themselves. It's a blend of technology, science, and social

interaction, embracing both the art of conversation and the science of radio transmission.

Why Get Involved?

e Communication: Ham radio allows you to talk to other hams anywhere on the
planet, including during natural disasters when other forms of communication might
fail.

e Education: It's an excellent way to learn about electronics, physics, and emergency
preparedness. The hobby encourages continual learning and experimentation.

e Community: There's a global network of ham radio operators ready to share
knowledge, help with technical issues, or simply chat about life. It's a community that
transcends borders, cultures, and languages.

e Service: Hams often provide emergency communication support in crisis situations,

contributing to public welfare.

A Brief History

e Ham radio began in the early 20th century with pioneers like Guglielmo Marconi
experimenting with wireless telegraphy.

e The term "ham" was once derogatory but has been embraced by the community.



Over the decades, amateur radio has evolved with technology, from spark-gap
transmitters to digital modes, yet retains its core principle of self-training and

technical investigation.

The Basics of How It Works

Radio Waves: Ham radio uses electromagnetic waves to send messages. These
waves can travel through the air, around the earth, or even into space.

Frequency Bands: Different parts of the radio spectrum are allocated for amateur
use by regulatory bodies like the FCC in the US. These bands dictate what kind of
communication you can achieve, from short-range VHF/UHF contacts to
long-distance HF communications.

Modes of Communication: From traditional voice (SSB, FM) to Morse code, digital
modes like FT8, and even satellite communication, hams have a plethora of ways to

transmit and receive messages.

Getting Started

Licensing: To legally operate a ham radio in the US, you must pass an exam
administered by the FCC to get your license. There are three levels of amateur radio
licenses, each with increasing privileges: Technician, General, and Amateur Extra.
Equipment: You'll need a radio (transceiver), an antenna, and perhaps some basic
tools if you're into building your own gear.

Joining the Community: Local clubs, online forums, and hamfests (amateur radio

gatherings) are great places to learn, share, and grow within the hobby.

The Ham Radio Ethos



e Experimentation and Innovation: Hams are known for their DIY spirit. Many enjoy
designing, building, or modifying their equipment, pushing the boundaries of what's

possible with radio technology.

e Public Service: There's a strong tradition of hams aiding in emergency situations,
providing communication when other systems fail. Groups like ARES (Amateur
Radio Emergency Service) and RACES (Radio Amateur Civil Emergency Service)
embody this service ethos.

e Continuous Learning: The field of radio technology is ever-evolving, and hams
often pursue additional knowledge through self-study, workshops, or formal

education.

The Fun of Ham Radio

e Contesting: Many hams participate in contests where the goal is to make as many
contacts as possible within a set time, often with specific rules or objectives.

e DXing: The thrill of making contacts with distant stations, known as "DX" (for
"distance"), is a major draw. Chasing rare or new countries to add to one's "DXCC"
(DX Century Club) tally is a common goal.

e Satellite and Space Communication: Ham radio operators can communicate via
satellites or even with astronauts on the International Space Station when they're in
range.

e Field Day: An annual event where hams set up temporary stations in public spaces,
operating under simulated emergency conditions, combining outdoor fun with

practical radio operations.

The Challenges and Rewards



e Technical Challenges: Learning the intricacies of radio propagation, antenna
theory, and electronics can be daunting but immensely rewarding.

e Community: The friendships formed over the airwaves often translate into real-world
connections, with ham radio events fostering a sense of belonging.

e Personal Growth: Ham radio encourages problem-solving, patience, and technical

know-how, skills that are beneficial in many areas of life.

Conclusion

Amateur radio is more than just talking into a microphone; it's a gateway to a world of
learning, adventure, and service. Whether you're fascinated by the technology, eager to
connect with people globally, or committed to community service, ham radio has something
for everyone. This chapter is just the beginning of your journey into a hobby that has
captivated millions for over a century. As you move forward in this book, each chapter will
build on this foundation, guiding you from being a curious novice to an active,

knowledgeable member of the ham radio community.



Amateur Radio Licensing

In the United States, the Federal Communications Commission (FCC) regulates amateur
radio, requiring individuals to obtain a license to operate legally. There are three primary
license classes: Technician, General, and Amateur Extra, each conferring different levels of

privileges.

1. Technician Class License
Testing:

e Exam: Element 2 (35-question written exam)

e Content: Covers basic regulations, operating practices, and electronics theory,
focusing on VHF and UHF applications.

e Passing Score: 26 out of 35 questions correct (74%).

Privileges:

e Frequency Access: All VHF/UHF amateur bands (frequencies above 30 MHz), plus
some limited operation on HF bands for local and international communications.
e Modes: Voice, data, and CW (Morse code) on specific bands.

Resources:

e Study Materials: The American Radio Relay League (ARRL) offers the "ARRL Ham
Radio License Manual" and online practice exams via ARRL Exam Review.
e Exam Sessions: Find local sessions through ARRL's Exam Session Search.

2. General Class License
Testing:

Prerequisite: Must hold or pass the Technician license.
Exam: Element 3 (35-question written exam)
Content: More in-depth knowledge of regulations, antenna theory, and radio wave
propagation.
e Passing Score: 26 out of 35 questions correct (74%).

Privileges:

e Frequency Access: Extended privileges on all amateur bands, including most of the
HF bands for worldwide communication.


https://www.arrl.org/getting-licensed
https://www.arrl.org/find-an-amateur-radio-license-exam-session

e Modes: All operating modes on these bands.

Resources:

e Study: "ARRL General Class License Manual" for comprehensive preparation.
e Practice: Use Ham Radio Prep for interactive courses and practice tests.

3. Amateur Extra Class License
Testing:

Prerequisites: Must hold or pass both Technician and General licenses.
Exam: Element 4 (50-question written exam)
Content: Advanced electronics theory, specialized operating practices, and
comprehensive FCC regulations.

e Passing Score: 37 out of 50 questions correct (74%).

Privileges:

e Frequency Access: All available U.S. Amateur Radio privileges on all bands and
modes, including exclusive segments on HF bands.
e Additional Rights: Ability to administer all amateur radio license exams.

Resources:

e Study: "ARRL Extra Class License Manual" and ARRL's Extra Class Question Pool.
e Community: Join local ham radio clubs for support; many offer study groups.

General Tips for All License Levels:

e Study Resources: Utilize online platforms like HamStudy.org for free study
materials and practice exams.

e Examination: Exams are conducted by Volunteer Examiners (VEs) under Volunteer
Examiner Coordinators (VECs). Look for sessions in your area or consider online
testing options where available.

e Community Involvement: Engage with local ham radio clubs. They often provide
mentorship, exam sessions, and community events like Field Day.

Why Get Licensed?

e Emergency Communications: Ham radio is crucial during disasters when other
communication methods fail.

e Global Networking: Connect with hobbyists worldwide or in space via satellite
communications.

e Technical Skills: Enhance your understanding of electronics and radio technology.


http://hamstudy.org

Conclusion

Each license level opens up new opportunities in the realm of amateur radio. Starting with
the Technician license allows you to dip your toes into local communications, with the
potential to upgrade to General or Extra for broader privileges. Remember, the journey in

amateur radio is as much about learning and community as it is about the technology.

Keep Learning:

e ARRL's Website: www.arrl.org for further information, resources, and community
events.

e Ham Radio Prep: Comprehensive courses for all license levels at
hamradioprep.com.

Good luck on your journey to becoming a ham radio operator!
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Understanding Radio Bands: UHF, VHF, and HF

Amateur radio operates on various frequency bands, each with unique characteristics that

influence how and where you can communicate. Here's a breakdown:

High Frequency (HF) - 3 to 30 MHz

e Propagation: Signals can travel long distances via ionospheric reflection, allowing
for worldwide communication (DXing).
Bands: Includes 160, 80, 40, 30, 20, 17, 15, 12, and 10 meters.
Uses: Great for long-distance contacts, especially during contests, emergency
communications, and for those interested in working with international operators.

e License Requirement: Technician license holders have limited access to HF bands,
while General and Extra class licenses provide broader access.

Advantages:

e Global reach without infrastructure like satellites or repeaters.

e Useful for emergency communications over vast areas.
Challenges:

e Band conditions can vary with solar activity, time of day, and season.

e Requires understanding of propagation and antenna theory for optimal use.
Very High Frequency (VHF) - 30 to 300 MHz

e Propagation: Primarily line-of-sight, with some extended range via tropospheric
ducting or sporadic E propagation during certain conditions.
Bands: Most commonly the 2-meter band (144-148 MHz) in amateur radio.
Uses: Local communications, mobile operations, repeaters for extended range, and
amateur satellite communications.

e License Requirement: Technician license provides full access to VHF bands.

Advantages:
e Reliable for local communication, especially with repeaters.
e Good for emergency services, as signals can penetrate buildings to some extent.

Challenges:

e Limited range without repeaters or special propagation events.

Ultra High Frequency (UHF) - 300 MHz to 3 GHz
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e Propagation: Even more line-of-sight than VHF, with less penetration through
obstacles.
Bands: The 70 cm (420-450 MHz) band is popular among amateurs.
Uses: Similar to VHF for local communications, but better for handheld radios in
urban environments due to smaller antennas. Also used for satellite communication,
digital modes, and weak signal work.

e License Requirement: Technician license holders have full access.

Advantages:

e Smaller antennas make UHF suitable for mobile and handheld use.
e (Can be used for point-to-point links or in areas with dense structures.

Challenges:

e Even shorter range compared to VHF without assistance like repeaters or satellite
relays.
e Signals are easily blocked by obstacles like buildings or trees.

Key Differences:

e Range: HF offers the longest range potential, VHF comes next, and UHF has the
shortest effective range unless enhanced by technology or unique propagation
events.

e Antenna Size: As frequency increases (from HF to UHF), antenna size decreases,
making UHF particularly useful for portable operations.

e Propagation: HF benefits from skywave propagation for long distances, while VHF
and UHF rely on direct line-of-sight or atmospheric anomalies for extended range.

Practical Implications for New Hams:

e Start with VHF/UHF: A Technician license allows you to explore local
communications, which is perfect for beginners. You can engage with local repeater
networks, participate in emergency communications, or experiment with handheld or
mobile rigs.

e Upgrade for HF: If you're interested in international contacts or more complex radio
operations, upgrading to General or Extra will open up the HF bands for you.

Understanding these bands will help you choose the right equipment, know when and how

to operate effectively, and appreciate the diverse aspects of amateur radio.
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Remember, learning about propagation, antenna selection, and band conditions is part of
the fun and challenge of ham radio. Each band offers unique opportunities for

communication and experimentation.
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Types of Amateur Radios

Amateur radio equipment comes in various forms, each suited for different scenarios, from

emergency communications to casual conversations. Here's an overview of the main types:

Handheld Radios (HTs - Handie-Talkies)
Description:

e Small, portable transceivers that can fit in your hand or pocket.

Features:

e Operates mainly on VHF/UHF bands.

e Typically have limited power (1-5 watts) due to size, which impacts range.

e Often include basic features like VFO (variable frequency oscillator), memory
channels, and a simple LCD display.

Advantages:

e Portability: Ideal for hiking, emergency communications, or any situation where
mobility is key.

e Ease of Use: Simple to operate, making them great for beginners.

o Affordability: Generally the least expensive option for entering amateur radio.

Considerations:

e Limited range without repeaters or high antennas.
e Battery life can be a constraint; external power options or larger battery packs are
often necessary for prolonged use.

Example Brands: Baofeng, Yaesu, Kenwood

Mobile Radios
Description:

e Larger than handhelds, designed to be installed in vehicles or used as a
semi-portable station.

Features:

e Higher power output (typically 25-50 watts or more) for better range.
e Can operate across multiple bands (VHF, UHF, and sometimes HF).
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https://www.amazon.com/s?k=baofeng
https://www.amazon.com/s?k=yaesu
https://www.amazon.com/s?k=kenwood+handheld+radio

e Often include more sophisticated controls, better displays, and additional features
like digital modes.

Advantages:

e Versatility: Can be used in cars for mobile operation or set up at home or in the field
with external power.

e Range: Greater power leads to extended communication distances, especially with a
good antenna.

e Features: More comprehensive control over settings and modes, including
scanning, CTCSS/DCS tones for repeater access, and sometimes GPS integration.

Considerations:

e |Installation might require vehicle modifications or external antenna mounting.
e Larger size and weight compared to HTs, less portable for foot travel.

Example Brands: Icom, Kenwood, Yaesu

Base Stations
Description:

e Large, stationary units designed for permanent setups at home or in a dedicated
radio room.

Features:

High power output, often 100 watts or more for HF.

Multiple band operations across HF, VHF, and UHF.

Advanced features like digital signal processing, computer interfacing for digital
modes, and extensive memory capabilities.

Advantages:

e Performance: Best signal quality and range due to high power and the ability to use
large, efficient antennas.

e Functionality: Offers the most features for serious operators, including contesting,
DXing, and satellite communication.

e Durability: Built for long-term, heavy use with often superior components.

Considerations:

e Space: Requires a dedicated setup area; not easily moved.
e Cost: Generally more expensive due to advanced features and build quality.
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Complexity: Can be overwhelming for beginners due to the range of controls and
features.

Example Brands: Elecraft, FlexRadio, Kenwood, Icom, Yaesu

Choosing the Right Radio:

Beginners: Start with a handheld radio to get a feel for the hobby. It's low-cost and
allows you to learn the basics.

Mobile Operators: If you're often on the road, a mobile radio provides the balance
between capability and convenience.

Home Station: For those looking to delve deep into radio operations, or if you have
specific interests like DXing, a base station offers the best performance.

Budget and Features: Consider how much you're willing to spend versus the
features you need. Sometimes, a versatile mobile radio can serve as a base station
at home.

Antenna: Remember, the radio is only part of the equation. Antenna selection and
installation can significantly affect performance, especially with mobile and base
stations.

By understanding these different types of radios, you can tailor your amateur radio

experience to fit your lifestyle, interests, and communication needs.

16


https://www.amazon.com/s?k=kenwood+ham+radio+base+station
https://www.amazon.com/s?k=icom+ham+radio+base+station
https://www.amazon.com/s?k=yaesu+ham+radio+base+station

Understanding Antennas

Introduction

Antennas are crucial components of any ham radio setup. They convert electrical signals
into radio waves for transmission and vice versa for reception. Understanding how antennas

work can significantly improve your radio communication experience.

Basic Principles of Antennas

e Radiation and Reception: Antennas radiate energy when current flows through
them, creating electromagnetic waves. Conversely, they can capture these waves
and convert them back into electrical signals.

e Frequency and Wavelength: The length of an antenna is typically related to the
wavelength of the frequency you're operating on. The basic formula is:

Wavelength (A) = Speed of Light (c) \ Frequency (f)
Where the speed of light c is approximately 3 x 1028 meters per second.

e Resonance: An antenna is said to be resonant when its length matches a multiple of
half-wavelengths of the signal it's designed to handle. This ensures maximum
efficiency.

Types of Antennas

e Dipole Antenna: The simplest form, often a half-wavelength long, split in the middle.

It's omnidirectional in the horizontal plane.
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e Yagi Antenna: Known for its directionality, it consists of a driven element, reflector,
and one or more directors. Ideal for focusing signal in a single direction.

e Vertical Antenna: Often used for local communications, these are omnidirectional in
the horizontal plane but have vertical polarization.

e Loop Antenna: Useful for lower frequencies or when space is limited. They can be
magnetic loops for reducing noise.

e HF Wire Antennas like the long wire, inverted V, or the G5RYV, which are versatile

for different bands.

Antenna Performance Factors

e Gain: Refers to how much an antenna concentrates the signal in one direction,
measured in decibels (dB).

e Directivity: The ability of an antenna to focus energy in a particular direction.

e Bandwidth: The range of frequencies over which the antenna performs well.

e Impedance: Matching the antenna's impedance to that of the transmitter or receiver

(usually 50 ohmes) is crucial for efficient energy transfer.

Practical Considerations

e Height: The higher an antenna, the less obstruction for signals, but local regulations
might limit this.

e Surroundings: Nearby structures can affect antenna performance.

e Grounding: Proper grounding can improve safety and performance, especially for
vertical antennas.

e Installation: Discuss basic installation tips, including safety, orientation, and the use

of antenna tuners for multi-band operation.
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Maintenance and Troubleshooting

e Regular Check-ups: Look for signs of wear, corrosion, or damage.

e SWR (Standing Wave Ratio): How to use an SWR meter to check if your antenna is
properly matched to your transmitter.

e Common Issues: Like poor reception, erratic performance, or high SWR, and how

to address them.

Conclusion

Mastering the basics of antennas will not only make you a better ham radio operator but

also enhance your ability to communicate effectively. Experimentation with different types

and setups can be both educational and fun.

Further Reading

e ARRL links regarding antennas: https://www.arrl.org/your-first-antenna
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About the Author

| was licensed in 2017 in New Jersey as KD2NOM. | initially passed my Technicians test on
the first try, but failed the General test in the same session. | took and passed the General
test two weeks later and have been very active ever since (at the time of this writing, | have
almost 70,000 contacts with other ham radio operators in my logbook). | enjoy contesting
(my favorite is the annual 13 Colonies contest) as well as operating digital modes on a daily

basis.

My station is live streamed almost 24 x 7 x 365 on both Twitch and YouTube. | also design

and manufacture several Ham Radio related items and sell them in my Etsy and Amazon

stores.

If you have any questions or comments, please feel free to email me at

kd2nom mail.com

73’s!
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