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Preface

ello there! I'm Barry Harper, and this is your straightforward guide to
Baofeng and Quansheng radios. In this book, you'll uncover the secrets of

these radios that keep people connected in emergencies and other critical
times. And you can learn it all in under a week.

In this era where the globe is more connected than ever, the art of radio
communication remains a vital and exciting skill to master. This book is a treasure
trove of knowledge and practical advice, penned expertly by Barry Harper, to sharpen
your proficiency in amateur radio.

Starting with an in-depth look at the journey of radio from its inception to the present
day, this book unveils the core principles that underpin effective radio communication.
Whether you're a history buff intrigued by the evolution of amateur radio or a hobbyist
eager to understand the intricacies of analog and digital communication, these pages
cater to your curiosity.

As you travel through the chapters, you'll uncover the secrets of frequencies,
modulation, channels, and repeaters—all simplified for your understanding.
Moreover, the guide navigates you through the twists and turns of licensing, including
an international perspective.

Delving into the hardware that makes all this possible, you'll learn about Baofeng and
Quansheng radios—household names that resonate with durability and innovation.
These chapters don't just recite histories; they explore popular models and educate on
their pivotal features.

Real-world use cases bring the theory to life, illustrating how radios serve in family,
public events, sports, and even on rides or construction management. Subsequent
sections are concise workshops on setting up your radio and making the most of the
frequencies for GMRS, MURS, and more.

For those looking to extend their radio's capabilities, there's a thorough exploration of
repeaters, optimized signal strategies, and even a foray into the fascinating realm of
satellite listening.

Yet, the book is not only technical in spirit. It understands the essence of
communication and imparts wisdom on emergency preparedness, critically detailing
how HAM radios can become lifelines in times of need.

Tending to your radio's health through maintenance, troubleshooting, and decoding
?
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the lingo are all enclosed toward the end. But the most important part is joining the
vibrant community of amateur radio enthusiasts. This community is not just a group
of people but a network of support and camaraderie, ensuring that once the final page
is turned, you're informed and inspired to engage with the world in uniquely
compelling frequencies.

Welcome to mastering radio communication with "Baofeng & Quansheng Radio Bible."

Ready to learn? Let’s keep things clear and to the point. Here's to being prepared and
staying connected!

-Barry Harper
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Introduction
'W elcome to the "Baofeng & Quansheng Radio Bible," the ultimate resource

for harnessing the power of amateur HAM radios. Whether you're a
seasoned radio operator or just starting, this guide will help you unravel the
mysteries of these popular communication devices.

No experience? No problem. You'll learn everything from the ground up, all in simple,
straightforward language.

Imagine connecting with people far and wide, even when the odds are against you.
That's what you'll be able to do after reading this book. I'll share top tips for making
clear connections, no matter what.

In our increasingly connected world, communicating efficiently and reliably is more
important than ever. Baofeng and Quansheng radios have become the go-to choice for
many due to their affordability, versatility, and ease of use. This book aims to equip
you with the knowledge and skills to use these radios to their full potential.

Over the next seven days or less, we'll embark on a journey through the exciting world
of amateur radio. Together, we'll explore ten guerrilla secrets that will give you an
edge in various communication scenarios. From emergency situations to remote
adventures, these secrets will keep you connected when it matters most.

This book will break down complex radio terminologies and concepts into simple, easy-
to-understand components. We'll provide step-by-step instructions on programming
and operating your radio, tips for optimizing line-of-sight communications, and tactics
used by special operations forces that the savvy radio amateur can adopt.

By the end of this guide, you'll have a solid foundation in both the technical aspects of
Baofeng and Quansheng radios and the practical strategies needed to communicate
effectively. So, power up your radio, turn the page, and let's get started on mastering
the art of amateur radio communication.

Ready to start this easy and rewarding journey? Let’s go!

Get ready to master your communication skills with your trusty Baofeng and
Quansheng radio. It's all here, and it's all for you. Let's dive in!
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The Importance of Staying Connected

S taying connected is vital in today's world, not just for staying in touch with family
and friends but also for ensuring safety during emergencies. Here's why it's
essential:

Emergencies and Disasters: Traditional communication networks can fail when
natural disasters or other emergencies strike. Radios are often the only way to reach
out for help or receive crucial information.

Outdoor Adventures: Cell phones might not work if you're hiking, camping, or sailing.
Radios can be a lifeline, letting you communicate when off the grid.

Community Assistance: HAM radio operators often assist their communities during
events and emergencies, providing a network of support that supplements official
channels.

Information Sharing: Radios enable sharing information across distances without an
internet connection or a cellular network.

Learning and Education: Using radios can be a fun hobby that educates you on
electronics, communication Principles, and global cultures.

Preparedness: Having a radio and knowing how to use it prepares you for unexpected
situations, ensuring you're never cut off from the world.

In a time when we rely so heavily on digital networks, learning to use radios like the
Baofeng and Quansheng models means you'll always stay connected, no matter what
happens.

How This Book Can Help You

his book is designed to help you master using Baofeng and Quansheng radios
quickly and effectively. If you're new to HAM radios, this book offers an easy-to-
follow introduction.

You'll learn how to set up and start using your radio. From programming to
maintaining it, we provide detailed, step-by-step instructions that simplify the
process. Move beyond the basics with advanced techniques that enhance your radio's
performance and communication capabilities.

Discover essential emergency channels and frequencies so you're prepared for any

10
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situation. Learn tips and tricks even experienced operators might need to learn, giving
you advantages in various situations. The more you know about your radio and how
to use it effectively, the more confident you'll be in any communication scenario.

By the end of this book, you should feel comfortable operating your Baofeng or
Quansheng radio and confident in your ability to stay connected in any environment.

11
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CHAPTERI

Radio Communication,
>ore Principles - Day 1

elcome to the foundational chapter on radio communication, where we'll
s ;s ; unravel the core principles that make your Baofeng and Quansheng radios
powerful tools in keeping you connected. Grasping these basics is your first

step towards becoming a proficient radio operator.

History of Radio Communications

he story of radio communications is like an epic tale. It starts way back in the

1800s. People discovered that electrical waves could move through the air
without any wires. This was a big deal—we could send messages without running
cables everywhere.

A clever guy named Guglielmo Marconi was one of the first to send a real radio
message. He sent Morse code—a way of sending text using beeps—across the Atlantic
Ocean. Imagine that, talking across an ocean without phones or the Internet!

As time went on, more and more people became interested in radio. World War II
played a huge part by the time World War II came around. Operators sent important
messages and helped to keep people safe.

Later, Hams, people who love to play with radios in their spare time, started to do
amazing things. They built networks and even sent small satellites into space just for
radio. Hams are always finding new ways to talk over radio waves and have been doing
it for over a hundred years.

12
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During the 1970s, some smart folks made a network of stations that helped radios talk
even further. This was cool because it meant you could use a small radio and still reach
far away. Later, computers got involved and made radios even better.

Nowadays, radio isn't just for talking. We use it for various things, like listening to
music, checking the weather, and finding our way with GPS.

Even though we've got things like the internet and smartphones, radio is still super
important. It's not just for Emergencies—though it's brilliant for that—it's also for
exploring and having fun.

That's a quick look at how radio communications started and how it's grown. It's big
and exciting, and there's always something new around the corner!

Radio communication—it's like sending invisible strings through the air that carry
your voice or data from one place to another. These strings are radio waves that just
need a radio like your Baofeng or Quansheng to get them moving.

Figure 11

Here's how it all works, step by step:

First, you have a radio transmitter. When you talk into it, your voice is turned into a
radio wave. Think of it like throwing a pebble into a pond. The waves ripple out far
and wide.

Your radio wave travels through the air, across open fields, city blocks, and over hills
until it hits a radio receiver. The receiver's job is to catch that wave and turn it back
into a sound. That's when you hear a voice through the radio.

13
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But we have a special type of radio wave called "line of sight" or LOS. It's
straightforward — if your radio and the one you're talking to can "see" each other
without too many things in the way, your signal is strong and clear.

What makes your Baofeng or Quansheng awesome is that it's pretty powerful for its
size, and it can send signals over a wide range of frequencies. It does this using two
main bands: VHF and UHF. VHF is great for longer distances when you've got a clear
shot, like in the countryside. UHF is better for cities where buildings can block signals.

Imagine being in the woods or a city during a significant emergency—your Baofeng
and Quansheng could be your best buddy. It can pick up on emergency channels and
let you talk when phones and the internet might not work.

This chapter is about making sure you understand these basic ideas. Once you've
mastered them, you'll be on your way to being a radio communication wizard.

So now you know the simple magic behind how your Baofeng radio works. Let's move
on and learn how to send and receive messages like a pro. Ready to turn on your
Baofeng or Quansheng? Let’s go!

The Basics of Amateurr Radio

mateur radio, often affectionately known as "Ham radio,” is a means of

communication, technical experimentation, and a gateway to a global
community. In this subchapter, we'll delve into what makes amateur radio unique and
beloved by many.

Amateur radio uses specified frequency spectrums for non-commercial message
exchange, wireless experimentation, self-training, and emergency communication.
The term "amateur" reflects the principle of not pursuing monetary gain from these
activities but rather engaging in radio for the love of it.

To become an amateur radio operator, individuals must pass an examination that
proves their understanding of key concepts in electronics, radio theory, and
regulations. This licensing process promotes safety, technical proficiency, and
knowledge of international and local laws.

HAM radio operators provide invaluable services, contributing to:

Emergency Communications: During disasters when conventional communication
networks fail, Hams offer critical links for emergency responders and affected
communities.

14
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Technical Innovation: The amateur radio hobby has been a breeding ground for
telecommunication innovations, including pioneering work in radio wave propagation
and digital communication techniques.

Public Service and Event Support: Hams often volunteer for community events,
offering reliable communication for public safety officials and event organizers.

Ham radio erases borders and cultural barriers, allowing operators to meet and learn
from others worldwide. The possibilities are as vast as the airwaves, from casual
conversations with someone in a different country to supporting scientific expeditions.

Amateur radio is deeply rooted in the science of radio waves and electronics. Hams
gain a practical understanding of technical concepts by building and tinkering with
their gear. This hands-on exploration is also a source of profound satisfaction and fun.

Understanding amateur radio gives you a foundation on which to build your
knowledge and skills. As we continue through this manual, we will delve deeper into
each aspect of amateur radio operation, aiming to equip you with all you need to join
this worldwide community of hobbyists and public servants.

History of HAM Radio

mateur Radio, famously known as HAM Radio, has a rich history that runs

parallel with the invention and development of radio technology itself. It began
not long after Guglielmo Marconi's successful transatlantic radio transmission in
1901, igniting a curiosity in enthusiasts to experiment with "wireless" technology.

By 1912, the United States began to issue the first amateur radio licenses, and the
community of "Hams," as they came to be known, grew quickly. Early Hams used
spark-gap transmitters, which created a noisy and vibrant electrical arc to generate
radio waves. However, this technique was inefficient and replaced by vacuum tube
transmitters for better clarity and safety.

In the 1920s, technology had advanced to allow both voice (AM radio) and Morse code
transmission. Radio's popularity soared as it broke down communication barriers,
connecting individuals and communities instantaneously.

During World War II, amateur radio operators were invaluable as skilled operators
and radio engineers. Post-war, many of these operators turned their hobby into a
career, fueling rapid communications advancements in the 1950s and 60s. HAM Radio
evolved alongside the industry, making global communication routine.

Throughout its history, HAM Radio has been about experimentation and innovation.
15
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These amateur operators were pivotal in developing new forms of communication—
such as slow-scan television and the first amateur radio satellite, OSCAR-1, which was
launched in 1961.

To this day, HAM Radio operators continue to contribute to technological
advancement and provide critical communication support during emergencies when
traditional forms of communication may fail. HAM Radio is not just a hobby; it's a
community with a legacy of innovation and service.

Analog and Digital Radio Communication

ts vibrant community and technological evolution have long characterized HAM

radio. Within this realm, the distinction between analog and digital radio
communication is essential for enthusiasts and professionals. Let's delve into the
nuances of Analog Radio (AR) and Digital Mobile Radio (DMR), highlighting their
significance in the HAM segment.

Analog Radio (AR) represents the traditional form of radio communication, where the
modulation of radio waves is used to convey information. This method has been the
backbone of amateur radio for many years due to its simplicity and effectiveness.

Key characteristics include:

Ease of Use: Operators find AR straightforward, making it accessible for beginners in
the HAM radio community.

Voice Warmth: Many users appreciate the natural sound quality produced by analog
transmissions, often described as having a certain "warmth."

Resilience: Analog signals can be more forgiving in environments with interference or
weak signal conditions, still allowing for intelligible communication.

Despite its benefits, AR has limitations in bandwidth efficiency and susceptibility to
noise, prompting the search for more advanced solutions.

Digital Mobile Radio (DMR) introduces a leap forward in amateur radio
communication by digitizing voice data and transmitting it over radio frequencies.
This approach offers several advantages over traditional analog systems:

Enhanced Clarity: Digital transmission significantly reduces noise and interference,
producing clear and crisp audio quality.

Increased Efficiency: DMR makes better bandwidth use, allowing for more channels
and, thus, more simultaneous conversations within the same spectral space.
16
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Advanced Features: In addition to voice communication, DMR supports text
messaging, GPS data transmission, and other digital services.

DMR operates under a standard that ensures compatibility across different
manufacturers and models, fostering a diverse and adaptable ecosystem of devices and
accessories.

The adoption of DMR in the HAM radio community illustrates a growing appreciation
for digital communication technologies. Enthusiasts are drawn to the enhanced
capabilities and flexibility DMR offers, using it for everything from casual
conversation to emergency communication services. The transition from AR to DMR
does not signify the end of analog but rather the expansion of the amateur radio
landscape to include more advanced, efficient, and versatile means of communication.

The evolution from Analog Radio to Digital Mobile Radio represents a significant shift
in the HAM radio segment. While AR continues to serve as a reliable and cherished
mode of communication, the advent of DMR opens new avenues for clarity, efficiency,
and digital services. As technology progresses, the amateur radio community remains
at the forefront, embracing innovations while honoring the rich heritage of radio
communication.

Popular Brands in the USA

I n the United States, the market for radios, including amateur, CB, FRS/GMRS,
and others, is diverse, with several popular brands offering a range of models to
suit different users' needs. Here's a look at six well-regarded brands and a general idea
of the cost associated with their radio stations:

1. Baofeng: Known for its cost-effective options, Baofeng is popular among amateur
radio enthusiasts. Their radios, such as the UV-5R, provide VHF/UHF communication
capabilities and are priced around $25-$50. Baofeng radios are appreciated for their
affordability, making them accessible to beginners.

2. Quansheng: Quansheng, like Baofeng, is known for offering affordable and reliable
handheld radios, primarily catering to the amateur radio market. Their radios, such
as the TG-UV2, are appreciated for their dual-band capabilities, durability, and ease
of use. Prices for Quansheng radios generally range from about $30 to $60. They are
an excellent option for those new to Ham radio and experienced operators looking for
a dependable secondary or backup radio.

3. Kenwood: Offering a range of high-quality radios, Kenwood is favored by both
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amateurs and professionals. Their products, especially in the amateur radio line,
range from about $150 for basic models to over $1000 for advanced models with
extensive features.

4. Yaesu: Yaesu is renowned for its durability and performance, offering a wide
spectrum of radios from handhelds to high-end base stations. Prices for their handheld
models start around $100, while sophisticated base stations and mobile radios can go
up to $1000 or more.

5. Icom: Icom is another leading brand with a strong reputation in both amateur and
professional circles. Their offerings include handheld, mobile, and base station radios,
starting at approximately $100 for a simple handheld devices and going up to $2000
and above for feature-rich base stations.

6. Motorola: Motorola is synonymous with quality and reliability in communications.
Primarily focusing on business, public safety, and FRS/GMRS radios, their products
are on the higher end of the price spectrum, with professional-grade handheld radios
starting at around $200 and going up to several thousand dollars for advanced
systems.

In HAM Radio, Baofeng and Quansheng are popular brands known for their
affordability, low price, reliability, and ease of use. These brands have made amateur
radio more accessible to the general public, offering a variety of models suited to
different user needs.

Baofeng: Baofeng radios have gained widespread recognition for their cost-
effectiveness and functionality. They offer a range of handheld transceivers capable of
accessing VHF (Very High Frequency) and UHF (Ultra High Frequency) bands.
Baofeng radios' versatility and FM capabilities make them a favorite among new and
experienced radio enthusiasts. The Baofeng UV-5R, one of their most popular models,
has become almost synonymous with entry-level HAM radio due to its robust features
and affordability. Baofeng continues to innovate, consistently releasing new models
that appeal to a broad audience.
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Figure 1.2. Baofeng UV-5R

Quansheng: Quansheng, while not as widely recognized as Baofeng in some regions,
maintains a solid reputation for durability and performance among its users. Their
radios often come with a rugged design suitable for more demanding environments,
making them a preferred choice for outdoor use. Quansheng's focus on battery life and
superior build quality ensures reliable communication in various settings. Their
models also cover a broad range of frequencies, satisfying the requirements of many
HAM radio operators. The Quansheng UV-K5 (8), one of most popular models.

Figure 1.3. Quansheng UV-K5 (8)-left, and UV-KS5 (99)-right

Both brands meet the needs of different segments within the HAM radio community.
Baofeng's appeal primarily lies in its balance of cost and functionality, making it an
excellent choice for those new to the hobby or needing a simple, effective
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communication tool. Quansheng, on the other hand, caters to users looking for devices
that can withstand more rugged use without compromising performance.

Despite their differences, Baofeng and Quansheng share their contribution to making
HAM radio more accessible and enjoyable for everyone, from beginners to more
experienced operators. Their continuous improvements and commitment to quality
ensures they remain at the forefront of the amateur radio market.

Short History of Baofeng and Quansheng

he entire history of Baofeng and Quansheng might not cover all minute details
but will certainly highlight each company's significant milestones and
characteristics.

Baofeng:

Baofeng Electronics Co., Ltd, headquartered in China, embarked on its journey in the
amateur radio market relatively recently compared to some of the more historical
names in the industry. Since its establishment in the early 21st century, Baofeng has
quickly risen to prominence within the amateur radio community. The company
specializes in manufacturing two-way radios, including handheld transceivers that are
affordable yet feature-rich. Their products cater not only to amateur radio enthusiasts
but also to commercial and personal use.

The UV-5R, introduced in the early 2010s, is perhaps their most famous model and a
testament to Baofeng's approach of offering high-value products at lower prices. This
model, among others, played a pivotal role in democratizing access to communication
equipment, making it feasible for a broad audience to explore HAM radio without
significant investment.

The success of Baofeng in international markets can be attributed to its compelling
blend of affordability, functionality, and accessibility. Despite criticism regarding
build quality and the steep learning curve of their programming interfaces, Baofeng's
commitment to improving and expanding its product range continues to attract users
globally.

Quansheng Electronics, also based in China, has operated since the late 1980s, making
it relatively more seasoned than Baofeng. The company has established itself as a
reputable manufacturer of two-way radio communication devices, including handheld
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transceivers in amateur radio, commercial, and security sectors.

Quansheng's philosophy has always centered on durability and performance,
significantly emphasizing research and development. This focus has resulted in radios
renowned for their robust build and reliable functionality, even under challenging
conditions. Products like the TG-UV2 and others in their lineup cater to users
requiring equipment for more rigorous use.

Over the years, Quansheng has cultivated a loyal user base, with its products
appreciated for longer battery life, clarity of communication, and durability. Like
Baofeng, Quansheng has also made strides in international markets, though its
approach leans more towards quality over cost-effectiveness.

Baofeng and Quansheng have carved their niches within the vast landscape of
amateur radio and communication equipment manufacturing. While Baofeng focuses
on affordability and broad access, Quansheng emphasizes quality and durability.
Together, they cater to a broad spectrum of user needs, from casual hobbyists to
professional communicators, reflecting the diverse nature of radio communication
itself.

21



Barry Harper

C(HAPTER 2

Basics of Radio
>ommunication Systems

R adio communication systems are the backbone for transmitting and receiving

voice, data, and signals over distances. Understanding the basic principles
and components is essential for anyone using this technology.

zoncept of Frequencies

requencies are the specific radio waves on which communications are

transmitted. Measured in hertz (Hz), they determine the number of cycles a wave
completes in one second. The frequency spectrum is divided into bands for different
uses, such as amateur radio, commercial broadcasting, or emergency services.
Frequencies are the heartbeats of radio communication, determining how and where
signals travel through the air. For amateur (HAM) radio enthusiasts, navigating these
frequencies involves understanding the various bands allocated for their use. Each
band has unique characteristics and is suited for different modes of communication,
from local chatting to global messaging. Let's explore some of the most popular
amateur radio bands:

1.160 meters (1.8 - 2.0 MHz2)

Known as the "T'op Band," it's primarily used for long-distance communications during
nighttime. Its lower frequency allows signals to bounce off the ionosphere and reach
distant locations.
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2. 80 Meters (3.5-4.0 MHz)

It is famous for regional communications, especially after sunset. Its reasonable
daytime range and significant nighttime reach makes it versatile.

3. 40 meters (7.0 -7.3 MHz)

A favorite for both local and international contacts. During the day, it's great for
regional communication, while at night, it opens up to long-distance contacts.

4. 20 meters (14.0-14.350 MHz)

Known as the "DX Band" for its exceptional ability to support long-distance, worldwide
communication, especially during daylight hours. It's one of the most popular bands
for international contests.

5.15 Meters (21.0 - 21.450 MHz)

The 20-meter band offers excellent long-distance communication opportunities when
solar conditions are favorable. It's less crowded than the 20-meter band, providing
more precise channels.

6.10 Meters (28.0 - 29.7 MHz)

Highly affected by solar activity, this band can provide worldwide communication
during solar peaks. It's also accessible to technicians, making it a starting point for
many new HAM operators.

7.2 meters (144 -148 MHz)

It's predominantly used for local communications, which are facilitated through
repeaters. It's ideal for handheld and mobile stations and support various activities,
including emergency services.

8.70 Centimeters (430 - Y40 MHz2)

Another band is primarily used for local communication. Due to its higher frequency,
it's well-suited for urban environments where signals need to penetrate buildings and
other obstacles.

We will consider 2 meters (144 - 148 MHz) and 70 Centimeters (430 - 440 MHz) in
more detail later in this book.

Each band has specific license requirements. Ensure you're operating within your
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licensed privileges. Due to atmospheric conditions, some bands perform better at night
and others during the day. Sunspots and solar flares can significantly affect band
performance, with some bands thriving under high solar activity. Whether you're
looking to chat locally or reach across continents can determine the best band for your
needs.

What to Choose, VHF orr UHF? (Secret 1)

hoosing between VHF (Very High Frequency) and UHF (Ultra High Frequency)
depends on where you'll use your radio and your communication needs. Here’s a
simple breakdown:

UHF (Uery High Frequency):
Frequency Range: 136-174 MHz

Pros: Better for outdoor and rural areas with fewer obstructions.
Waves travel further on the ground level and can cover long distances with less power.

Cons: Not as good in cities with lots of buildings.

UHF (Ultra High Frequency):
Frequency Range: 400-520 MHz

Pros: Better for urban and built-up areas.
Waves penetrate through buildings and around obstacles better.

Cons: Doesn't travel as far without the help of repeaters, especially in open spaces.

Think about where you plan to use your radio:

e QOutdoors or rural areas? VHF might be what you need.
 C(ities or inside buildings? UHF is likely better.

Each has its uses. Check your area's activity and communication goals to make your
best choice.
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Modulation Simplified

M odulation is fundamental in radio communication and crucial for transmitting

information over various distances. It involves altering a carrier wave to encode
messages, whether they be voice, data, or video signals. The choice of modulation
technique can significantly impact the quality, range, and communication efficiency.

Amplitude Modulation (AM):

Range: Medium to Long Distance

Prevails: It is mainly used in broadcasting for AM radio stations, which can cover vast
areas, including across city or state lines. AM signals can travel long distances,
especially at night, due to their ability to reflect off the ionosphere.

Applications: Besides AM radio, it's used in Aviation for air-to-ground voice
communication.

Frequency Modulation (Fm):

Range: Short to Medium Distance

Prevails: FM is predominantly used for VHF (Very High Frequency) radio broadcasts,
including FM radio stations and two-way radio communications such as those used by
police, ambulance services, and other field operatives. FM provides better sound
quality and resistance to electrical noise than AM.

Applications: FM radio broadcasting, emergency communication services, and citizen
band (CB) radio.

Phase Modulation (PM) and Digital Phase Modulation:

Range: Depends on the specific implementation but is generally efficient for short and
long distances when employed in digital systems.

Prevails: It is less commonly used in its pure form for consumer applications but is
foundational in many digital communication technologies, including Wi-Fi and
satellite communication.

Applications: Digital television broadcasting, satellite communication, and Wi-Fi.

Digital Modulation includes various techniques, such as Quadrature Amplitude
Modulation (QAM), Binary Phase Shift Keying (BPSK), and Quadrature Phase Shift
Keying (QPSK).
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Range: Adaptable to short, medium, and long distances depending on the specific
technique and application.

Prevails: Digital modulation is dominant in digital communication technologies where
bandwidth efficiency and data rate is crucial. It supports various applications, from
cellular communication to digital broadcasting and internet services.

Applications: Mobile phones, satellite communication, digital television, and internet.

single sideband (55B):

A derivative of amplitude modulation.
Range: Long Distance

Prevails: SSB is predominantly used in HF (High-Frequency) communications for
amateur radio, maritime, and aviation. It is more bandwidth-efficient than traditional
AM and allows long-distance communication without excessive power.

Applications: Amateur (HAM) radio, maritime communication, and aviation.

FM and digital modes are preferred for shorter, more transparent communications,
while AM and SSB are better for longer distances.

What are Channels

hannels are predefined frequencies or frequency pairs that allow multiple users

to share the radio spectrum without interference. Each channel is like a separate
lane on a highway, ensuring clear and organized communication. In analog systems,
channels are selected manually by the user, while digital systems can automatically
switch between channels for optimal reception.

A radio communication channel is like a meeting room in a busy office. It’s a
designated space for conversation, ensuring that different discussions don’t overlap
and turn into chaos. Each channel typically occupies a certain frequency width, known
as bandwidth, which can vary depending on the purpose and the type of
communication service. Communication becomes difficult when a channel gets busy or
congested, like in a crowded room where everyone is talking. That’s why managing
and sometimes even limiting the number of users on a channel is crucial.

Regulatory bodies might allocate additional channels or implement systems like
trunking, which dynamically assigns channels to users as needed, increasing efficiency
and reducing the chance of congestion. Channels are foundational to the structured
and efficient use of radio waves for communication. Users can enjoy clear and reliable
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communication across various distances and applications by adhering to channel
assignments and regulations.

For example, it is a frequency for the Family Radio Service (FRS) band. Anyone in the
United States can use it without a license, but power must be limited. FRS radios are
widely used for short-distance communication, such as between friends or family
during outdoor activities.

Here are some frequencies allocated for the FRS channels:

Channel 1: 462.5625 MHz
Channel 2: 462.5875 MHz
Channel 3: 462.6125 MHz
Channel 4: 462.6375 MHz
And so on... to 22,

Channels 8 through 14 are allocated with lower power for shorter-range
communication, often suitable for indoor or backyard usage. Channels 1 through 7 and
15 through 22 allow for slightly higher power levels, facilitating broader coverage ideal
for outdoor activities.

Using FRS radios within these frequencies provides an accessible and reliable way for
individuals to communicate over short distances without navigating the complexity of
obtaining a radio license.

The Family Radio Service (FRS) channels have specific power restrictions and range
capabilities to make these radios safe and effective for personal communication.

Power Leuels for FRS Channels:
Channels 1-7: These channels are shared with the General Mobile Radio Service
(GMRS), and FRS users are limited to 2 watts of power.

Channels 8-14: These are exclusive to FRS and are limited to only 0.5 watts (or 500
milliwatts) of power.

Channels 15-22: Like channels 1-7, these are shared with GMRS. FRS users on these
channels are also limited to 2 watts.

We will discuss General Mobile Radio Service (GMRS) in more detail later.
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What are Repeaters

epeaters play a significant role in extending the range and enhancing the quality
R of amateur radio communication. They are relay stations that pick up signals
from one radio, amplify them, and then retransmit them over a wider area. This
capability is handy when direct or line-of-sight communication is impossible due to
distance or physical obstructions like mountains or buildings.

Figure 2.1. Repeater station

How Repeaters Work:

Reception of Signal: A repeater receives a signal on one frequency, known as the input
frequency.

Amplification: The received signal is amplified to increase its strength.

Re-Transmission: The amplified signal is then re-transmitted on another frequency,
called the output frequency.

Repeaters often have antennas placed on high ground or atop tall structures to
maximize their coverage area. They also use duplexers, enabling them to receive and
transmit simultaneously without interference between the incoming and outgoing
signals.

Repeaters significantly extend the communication range of handheld and mobile
radios, allowing amateur radio operators (also known as Hams) to communicate over
hundreds of miles. They help overcome geographical barriers, making it possible for
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Hams in valleys or densely built-up areas to communicate with others far beyond their
line of sight.

In emergencies, when regular communication networks may fail, repeaters can keep
critical communication lines open. They play a crucial role in disaster response and
community service events. Repeaters can be linked together through RF links or via
the internet to create wide-area networks that span regions, countries, or even
continents.

Access Control: While most repeaters are open to licensed amateur radio operators,
some may require a special tone or code to access. This helps manage the repeater's
use and prevents unauthorized access.

An amateur radio operator must know its input and output frequencies and any
required access codes or tones to use a repeater. This information is usually available
through local radio clubs or online repeater directories.

Repeaters are maintained by clubs, organizations, or individuals dedicated to
supporting the amateur radio community. They provide a crucial service that
enhances amateur radio's hobby and service aspects, ensuring that communication
remains possible over great distances and in challenging conditions.

29



Barry Harper

C(HAPTER 3

Licensing and FCC - Day 2

avigating the legal side of amateur radio is essential for any operator. This
subchapter will introduce you to necessary regulations, licensing processes,

and the importance of adhering to the law.

Radio frequencies are regulated to prevent interference and ensure public safety. Each
country has its own rules, but many follow guidelines set by international agreements.
Knowing these rules is essential for operating legally.

Before you can start transmitting, you need a license. This shows that you understand
safety, technical issues, and operating practices. You'll need to pass a test to get this
license, and the license level will determine which frequencies you can use. You can
visit websites like the ARRL (American Radio Relay League) for more information.

However, there are frequencies on which you can legally use your radio without a
license, such as FRS and MURS. We will talk about this later.

There are usually different classes of licenses, from beginner to advanced. Each level
grants more privileges, like access to more bands and higher power limits. You start
with the basics and can upgrade as you learn.

Having a license doesn't just allow you to operate; it also comes with the responsibility
to be ethical. This means following the rules, respecting others on the air, and not
causing interference.

Licenses are not forever. They need to be renewed, typically every few years. Always
keep your information current with the authority that issued your license. If you
operate outside the law, you can lose your license.

Regulatory bodies monitor the airwaves. If operators break the rules, they can be
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warned or penalized. That's why understanding and following regulations is so
important.

Remember, being a licensed amateur radio operator is both a privilege and a
responsibility. It ensures you contribute positively to the airwaves, keeping them
organized and accessible for others to use. Continuously operate legally and ethically
to enjoy the world of amateur radio fully.

License-Free Bands - (Secret 2)

icense-free bands like FRS (Family Radio Service) and MURS (Multi-Use Radio
Service) are designated by the FCC for personal or business communication
without requiring users to obtain individual licenses.

FRS (Family Radio Service)

It is designed for short-distance, two-way voice communications using compact, easy-
to-use handheld radios. FRS operates on 22 channels in the UHF (Ultra High
Frequency) band, specifically in the 462-467 MHz range. The maximum transmit
power is limited to 2 watts on channels 1-7 and 15-22 and 0.5 watts on channels 8-14.
No individual FCC license is required to operate an FRS radio.

Restrictions: Cannot be used for commercial tasks; FRS radios must not be altered or
connected to external power amplifiers.

However, Baofeng or Quansheng radios cannot legally be used in this range. The
device must be FCC-certified for this range and must have a non-removable antenna.
Have you seen devices like children's walkie-talkies? These are the devices that are
precisely for the FRS range.

However, don’t worry; you won’t disturb anyone on your trip out of town or on a picnic
at these frequencies. But remember about the permissible power and existing
legislation.
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Figure 3.1. FRS Radios

Here is a simplified table listing FRS channels, their corresponding frequencies, and
the permitted output power:

Channel Frequency Max Power
1 462.5625 MHz 2W
2 462.5875 MHz 2W
3 462.6125 MHz 2W
4 462.6375 MHz 2W
5 462.6625 MHz 2W
6 462.6875 MHz 2W
7 462.7125 MHz 2W
8 467.5625 MHz 0.5W
9 467.5875 MHz 0.5 W
10 467.6125 MHz 0.5 W
11 467.6375 MHz 0.5 W
12 467.6625 MHz 0.5 W
13 467.6875 MHz 0.5 W
14 467.7125 MHz 0.5 W
15 462.5500 MHz 2W
16 462.5750 MHz 2W
17 462.6000 MHz 2W
18 462.6250 MHz 2W
19 462.6500 MHz 2W

20 462.6750 MHz 2W
21 462.7000 MHz 2W
22 462.7250 MHz 2W

Channels 1 through 7 and 15 through 22 have a maximum power limit of 2 watts,
while channels 8 through 14 are restricted to a lower power limit of 0.5 watts for FRS
use. Remember that FRS is for short-distance communication and does not require an
individual FCC license for operation.
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MURS (Multi-Use Radio Service)

t facilitates two-way, short-distance communication for personal or business

purposes, making it ideal for outdoor activities and business operations like
farming or retail. MURS operation is permitted on 5 VHF (Very High Frequency)
channels between 151.820 MHz and 154.600 MHz. Transmit power is limited to 2
watts, which supports a few miles range, depending on terrain and obstructions. No
FCC license is required to use MURS frequencies, making it accessible for general use.
Users are limited to voice communication, and transmission cannot exceed 2 watts.
MURS radios cannot be connected to external amplifiers or repeaters.

Here's a simple table for the MURS channels, their corresponding frequencies, and the
allowed output power:

Channel Frequency Max Power
1 151.820 MHz 2 Watts
2 151.880 MHz 2 Watts
3 151.940 MHz 2 Watts
4 154.570 MHz 2 Watts
5 154.600 MHz 2 Watts

These are the standard MURS channels and their respective frequency allocations,
with the maximum legally permitted output power of 2 watts for each channel.

Remember, no individual license is required to use these frequencies.

FRS and MURS are excellent choices for individuals and businesses seeking reliable,
license-free communication solutions. They offer a cost-effective and accessible way to
communicate over short distances, with each service having specific characteristics
suited to different types of use and environments.

Licensing for HAM Bands

he HAM radio exam can initially seem daunting because there's much to learn

about technical topics like antennas, harmonics, dipoles, and the science of radio
waves. The exam covers various aspects of radio theory, regulations, and operating
practices.

There are three classes of licenses in amateur radio in the United States:

Technician Class - Entry-level license that allows access to VHF and UHF frequencies
as well as limited privileges on certain HF bands. This class requires passing one
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examination.
General Class - Provides expanded privileges on HF bands, requiring the technician
exam and one additional test.

Extra Class - Offers full privileges on all amateur frequencies, necessitating passing
the technician and general exams and an extra-level exam.

The frequency ranges for radio amateurs vary widely and are allocated from low
frequencies (LF) to extremely high frequencies (EHF).

. 160 Meters (1.8 - 2.0 MHz)

. 80 Meters (3.5 - 4.0 MHz)

. 40 Meters (7.0 - 7.3 MHz)

. 20 Meters (14.0 - 14.350 MHz)

. 15 Meters (21.0 - 21.450 MHz)

. 10 Meters (28.0 - 29.7 MHz)

. 2 Meters (144 - 148 MHz)

. 70 Centimeters (430 - 440 MHz)

And much more, including VHF and UHF bands for Technician licensees.

Fool information about Amateur Radio Bands and License needed you can find at:
http://www.arrl.org/graphical-frequency-allocations
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Figure 3.2. Amateur Radio Bands and License needed

Baofeng and Quansheng radios can often transmit on both license-free frequencies
(like FRS or MURS) and those reserved for licensed amateur radio operators. You
must have the appropriate license to transmit legally on amateur radio frequencies.
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However, if you're only going to use these radios on bands like FRS or MURS, which
do not require a license, then you wouldn't need a Ham license just for that purpose.

Obtaining a Ham radio license is worthwhile if you're interested in exploring the world
of amateur radio further, experiencing global communication, or operating on the
many frequencies exclusively allocated to amateur radio service.

Getting a license for HAM radio, or amateur radio, is essential to communicate over
radio waves. The process involves several steps that ensure you understand the
operational aspects and the legal regulations of using radio frequencies.

The first step is to prepare for the licensing exam. The exam covers various topics,
including radio theory, operating practices, and the FCC rules. Numerous study
materials, such as books, online courses, and practice exams, are available to help you
prepare. Once ready, you must find an exam session near you. The American Radio
Relay League (ARRL) website or other Ham radio clubs can provide information on
upcoming exam sessions. You can find more at: http://www.arrl.org/

The exam usually consists of multiple-choice questions. Most newcomers start with
the Technician license. After passing the exam, the FCC will issue your license and a
unique call sign. This call sign is your identifier on the airwaves. Even after receiving
your license, it's crucial to stay informed of regulatory changes and adhere to all
operational guidelines and ethics.

The purpose of the licensing process is not only to test your knowledge but also to
ensure that all operators understand the rules and can effectively communicate
without interfering with other users or services. Ham radio is a hobby that comes with
responsibilities, and your license is a badge of your commitment to upholding the
standards and ethics of the amateur radio community.

If you don't desire to get a license and learn all these complex things, don’t give up.
There is a great option for people like you and me: the GMRS range. It requires a
license, but not the same as for HAM. And getting it is very simple. More on that in
the next section.

GMRS License Without Exam (Secret 3)

GMRS License for all family members for 10 years is ailmost free!

Getting a GMRS (General Mobile Radio Service) license is straightforward. Unlike
amateur radio licenses, No Exam is Required.
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The GMRS is intended for short-distance, two-way voice communications using
handheld radios, mobile radios, and repeater systems. It's great for families and
groups to keep in touch while engaging in outdoor activities and for commercial
operations under certain conditions.

Requirements and rules to know about for obtaining a GMRS license:
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1. Applicant must be 18+

Not a representative of a foreign government

Only available to individuals, aka no new businesses
No test, just payment; $35 and good for 10 years

The license covers you and your immediate family

o QU L N

If an authorized FCC representative requests to inspect a GMRS station (This
means anything GMRS: handheld, mobile unit, base units, etc.), the operator
must make the station and any station records available

7. No messages in connection with any activity which is against Federal, State, or
local law

8. No false or deceptive messages

9. No coded messages with hidden meanings ("10 codes" are permissible)
10. No music, whistling, sound effects, or material to amuse or entertain
11. No ads or offers for the sale of goods or services

12. No music, whistling, sound effects, or material to amuse or entertain
13. No ads or offers for the sale of goods or services

14. No ads for political candidates or political campaigns

15. No international distress signals (like Mayday) unless in a vehicle is in
immediate danger

16. No communication with stations in the Amateur Radio Service, any
unauthorized station, or any foreign station

17. No continuous or uninterrupted transmissions (unless communications have
to do with the immediate safety of life or property)

18. Must identify using FCC-assigned Call Sign at the end of transmissions and
periodic 15-minute intervals during transmissions

19. After 15 minutes and at least once every 15 minutes after that, during a series
of transmissions lasting more than 15 minutes
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20. No messages for public address systems

21. Radio cannot put out more than 50 watts

Here’s a simplified guide on how to get your GMRS license:

1. Visit the FCC's Universal Licensing System (ULS): The ULS is the platform
through which you can apply for and manage your licenses. You can access it
here: https://wireless.fcc.gov/uls/index.htm?job=home

2. Register for an FRN: Before applying for any license, you must get a Federal
Registration Number (FRN). It's a 10-digit number that uniquely identifies you
in all transactions with the FCC. You can obtain your FRN by registering on the
Commission Registration System (CORES) available at: https:/apps.fcc.gov/
cores/userLogin.do.

3. Complete Form 605: You must complete the FCC Form 605, which is the
application for a GMRS license. It can be filled out and submitted online through
the ULS system.

4. Pay the Fee: Obtaining a GMRS license requires a fee. The fee amount can vary,
so it's best to check the current rate on the FCC website at the time of
application. As of my last update, the fee was $35, but please verify this as it
might have changed.

5. Submit Your Application and Wait for Approval: Once your application is
submitted along with the fee, you'll have to wait for the FCC to process your
application. This can take a few days to a few weeks. Once approved, you'll be
issued a call sign that you'll use to identify yourself on GMRS frequencies.

6. License Validity: A GMRS license is valid for 10 years from the date of issuance.
You must renew it before it expires to continue using GMRS frequencies legally.

Remember, a GMRS license covers your immediate family, so you do not need separate
permits for each family member.

For the most accurate and up-to-date information, it's always best to visit the FCC's
website directly or contact them for assistance.
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Here is a simple table showing the GMRS channels, their assigned frequencies, and

the permitted maximum output power for GMRS and FRS:

Channel Frequency Max Power GMRS Max Power FRS
1 462.5625 MHz 5W 2W
2 462.5875 MHz 5W 2W
3 462.6125 MHz 5W 2W
4 462.6375 MHz 5W 2W
5 462.6625 MHz 5W 2W
6 462.6875 MHz 5W 2W
7 462.7125 MHz 5W 2W
8 46'7.5625 MHz 0.5 W (GMRS/FRS) 0.5 W
9 467.5875 MHz 0.5 W (GMRS/FRS) 0.5W
10 467.6125 MHz 0.5 W (GMRS/FRS) 0.5W
11 467.6375 MHz 0.5 W (GMRS/FRS) 0.5 W
12 467.6625 MHz 0.5 W (GMRS/FRS) 0.5W
13 46'7.6875 MHz 0.5 W (GMRS/FRS) 0.5W
14 467.7125 MHz 0.5 W (GMRS/FRS) 0.5W
15 462.5500 MHz 50 W N/A
16 462.5750 MHz 50 W N/A
17 462.6000 MHz 50 W N/A
18 462.6250 MHz 50 W N/A
19 462.6500 MHz 50 W N/A
20 462.6750 MHz 50 W N/A
21 462.7000 MHz 50 W N/A
22 462.7250 MHz 50 W N/A
Repeater Input 467.5500 MHz 50 W (GMRS) Repeater N/A
Repeater Input 467.5750 MHz 50 W (GMRS) Repeater N/A
Repeater Input 467.6000 MHz 50 W (GMRS) Repeater N/A
Repeater Input 467.6250 MHz 50 W (GMRS) Repeater N/A
Repeater Input 467.6500 MHz 50 W (GMRS) Repeater N/A
Repeater Input 467.6750 MHz 50 W (GMRS) Repeater N/A
Repeater Input 467.7000 MHz 50 W (GMRS) Repeater N/A
Repeater Input 467.7250 MHz 50 W (GMRS) Repeater N/A

*Repeater Channels have inputs and outputs on separate frequencies in the 467 MHz
band. They are typically channels paired with 15-22 but with a frequency offset. We
will discuss offsets in the following few chapters.

GMRS license holders can use higher power levels up to 50 watts for channels 15-22,
including repeater operations that can significantly extend the communication range.
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Channels 1-7 and 15-22 are shared with FRS, but GMRS users can operate at higher
power levels with appropriate licensing. Channels 8-14 are low-power FRS and GMRS
(with license) channels, limited to 0.5 watts.

*FCC SAR limits GMRS handheld radios to 5W of power.

What About Other Countries?

imilar ranges exist for other countries. Radio amateurs can use them without a
license. Some are for Europe: LPD and PMR.

The LPD (Low Power Device) and PMR (Private Mobile Radio) bands are radio
communication services widely used for different purposes in certain regions,
primarily in Europe, and are governed by specific legal regulations.

The LPD band operates at 433 MHz (specifically, 433.075 to 434.775 MHz) and is used
for low-power, short-range communication with a maximum power output typically of
10mW. LPD radios serve various purposes, such as remote controls for garage doors,
car alarms, and other short-range transmissions that do not require a license for
operation. The LPD433 band is accessible in most European countries based on
harmonized EU regulations.

On the other hand, PMR stands for Private Mobile Radio, and PMR446 is a license-
free radio communication service designated for business and personal use in the

countries under the European Conference of Postal and Telecommunications
Administrations (CEPT).

PMR446 typically operates on 446.00625 to 446.19375 MHz frequencies. PMR radios
are widely used for personal purposes, such as leisure activities (hiking or camping)
and business operations (e.g., on construction sites or within a warehouse). The power
output is usually limited to 0.5W to ensure the short range meant for on-site
communications without the risk of interfering with other radio services.

Both LPD and PMR devices offer the advantage of free communication, meaning no
call charges apply, and no license is needed to operate them within the regions where
these services are legal and regulated. Regulatory compliance involves adhering to the
output power limitations and respecting the demarcated frequency bands for each
type of service.

It's always important to confirm with local regulations to ensure you're operating LPD
or PMR radios legally, as frequencies and rules can vary significantly from one country
to another.
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More About LPD

he LPD (Low Power Device) 443 service, often referred to more correctly as

LPD433 (due to its operation primarily in the 433 MHz band), is a license-free
communication system in many European countries. The service is designed for short-
range communication using low power, making it ideal for personal and business
applications. Below are key points regarding the LPD433 service and its channels:

 LPD433 operates in the 433.075 to 434.775 MHz frequency band. This spectrum
allows for a variety of communication purposes, including remote controls, alarm
systems, and hobbyist radio communication.

* The service encompasses around 69 channels, typically spaced 25 kHz apart, from
433.075 MHz to 434.775 MHz.

* This channel spacing allows for the compact placement of multiple channels within
the limited bandwidth allocated to LPD433 devices, optimizing the use of the
frequency spectrum.

* The maximum output power for LPD433 devices is ten mW (milliwatts). This
power limitation helps reduce potential interference with other devices operating
in nearby frequency bands. It ensures that the communication range is short,
which is the intended use of these devices.

* One of the most appealing aspects of LPD433 is its license-free operation. Users do
not need to obtain a license or register their devices to use this service within the
specified power and frequency limitations.

* Despite being license-free, users are expected to adhere to the operational
guidelines and restrictions to ensure they do not cause interference with other
services or devices.

* Regulations around LPD433 may vary slightly between countries within the
European Union and other regions that adopt similar standards. Users should
always check the specific regulations applicable in their country to ensure
compliance.

LPD433 provides a valuable communication option for short-range, low-power needs,

balancing ease of access with necessary regulatory control to manage spectrum usage
effectively.

40



Baofeng & Quansheng Radio Bible

More About PMR

he PMR446 (Private Mobile Radio 446) service is a license-free communication
option mainly used across the European Union and some surrounding areas.

Here’s detailed information on PMR446:

Frequency Range:

PMR446 operates on frequencies from 446.00625 to 446.19375 MHz. This small
range is explicitly reserved for PMR446-compliant devices.

There are 16 standard analog PMR446 channels. The frequencies are set at specific
intervals starting from 446.00625 MHz up to 446.19375 MHz, with a channel
spacing of 12.5 kHz between each.

Digital PMR446 extends the number of available channels. With the introduction
of digital modulation, the channel spacing is reduced, effectively doubling the
number of channels to 32. Digital channels are interleaved with the analog ones in
the same frequency range.

The maximum output power for PMR446 radios is 0.5 watts (or 500 milliwatts).
This relatively low power limit confines the communication range, ideal for short-
distance use, such as on construction sites or during outdoor recreational activities.

One critical benefit of PMR446 is that it is license-free. Users in the countries
where PMR446 is authorized can operate devices without a license, fee, or
regulatory paperwork.

While license-free, users must comply with rules. This includes using approved
PMR446 radios that adhere to the power output and frequency limitations.

Since PMR446 is meant for use in certain regions, the radios are not suited for
global use. Some areas outside Europe have different frequencies allocated for
similar services. As you know, services like FRS/GMRS are used instead of PMR446
in the United States and Canada.

PMR446 equipment bought in one European country is generally usable in another
without modifications or additional permits, making it convenient for travelers
within Europe.
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Here's a concise summary of the standard analog PMR446 channels for reference:

Channel Frequency (MHz)
1 446.00625
2 446.01875
3 446.03125
14 446.16875
15 446.18125
16 446.19375

Remember, for digital PMR446 channels, the frequencies will be interleaved between
these analog channels with tighter channel spacing. It’s essential to have a compatible
radio that meets the PMR446 specifications for all users to stay compliant and avoid
interference with other devices and services.

Here's a simplified table with the requested information for both PMR and LPD
channels, including frequency and output power:

Channel Frequency (MHz) Service Max Output Power
1 446.00625 PMR446 0.5 W
2 446.01875 PMR446 0.5W
3 446.03125 PMR446 0.5 W
4 446.04375 PMR446 0.5 W
5 446.05625 PMR446 0.5W
6 446.06875 PMR446 0.5 W
7 446.08125 PMR446 0.5W
8 446.09375 PMR446 0.5W
9 433.075 LPD 10 mW

10 433.1 LPD 10 mW
11 433.125 LPD 10 mW
12 433.15 LPD 10 mW
13 433.175 LPD 10 mW
14 433.2 LPD 10 mW
15 433.225 LPD 10 mW
16 433.25 LPD 10 mW
LPD 10 mW
69 434.775 LPD 10 mW

Please note that the LPD443 service includes more channels between the lowest
frequency (Channel 9, 433.075 MHz) and the highest frequency (Channel 69, 434.775
MHz). The frequencies for LPD are often spaced at 25 kHz intervals throughout this
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band. This table only lists some of the channels for illustration purposes. The number
of available channels and exact frequency assignments can vary depending on the
specific region's regulations within Europe. Always check local laws to ensure accurate
frequency of use and legal compliance.

sonsequences for Broadcasting on
Licensed Frequencies

roadcasting on licensed frequencies without authorization carries significant

legal risks and penalties. Radio frequencies are closely regulated by governments
worldwide to ensure reliable communication across various sectors, including
emergency services, aviation, and broadcasting. Unauthorized use can interfere with
essential communications, posing potential risks to public safety and operational
efficiency.

The Federal Communications Commission (FCC) regulates interstate and
international communications by radio, television, wire, satellite, and cable in the
United States. The FCC enforces laws against unauthorized transmissions on licensed
frequencies, which can lead to substantial fines, equipment confiscation, and even
criminal charges.

One notable case involved a Florida man who, in 2017, was fined $144,344 by the FCC
for operating an unlicensed radio station. Despite multiple warnings and cease-and-
desist letters from the FCC, the individual persisted in unauthorized broadcasts,
leading to this significant financial penalty. This case underscores the FCC's
commitment to regulating the airwaves and the severe consequences for those
disregarding these regulations.

Another example occurred in Texas, where an individual faced legal action for using a
public safety frequency without authorization. This interference with emergency
communications resulted in a hefty fine and highlighted the potential risks to public
safety from unauthorized broadcasts. Emergency services rely on clear and
uninterrupted communication channels to efficiently respond to crises, and any
interference can have dire consequences.

In the UK, Ofcom (the communications regulator) operates under similar principles
to the FCC, enforcing strict penalties for unauthorized use of licensed frequencies. A
notable incident involved a pirate radio station interfering with air traffic control
communications. The operators were found and faced legal action, including fines and
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potential imprisonment, emphasizing the seriousness of unauthorized broadcasts,
especially when they jeopardize public safety.

These real-life cases demonstrate the range of consequences for unauthorized
broadcasting on licensed frequencies, from financial penalties to criminal charges.
Regulatory authorities worldwide allocate frequencies to manage the radio spectrum
efficiently and prevent interference, ensuring that communication channels remain
clear and reliable, especially those designated for safety and emergencies. Individuals
considering operating on these frequencies must obtain the appropriate licenses and
adhere strictly to the regulations, understanding the legal obligations and the severe
implications of non-compliance.
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CHAPTERHY

Split Tones and Privacy
>odes - Day 3

irst, let's understand the terminology. This function is often called Privacy
F Codes or Split Tones, but it's the same feature. It has two different types:

CTCSS (Analog) and DCS (Digital). I came across the name Sub Tones in some
foreign sources. Some sources hint that it's a way to almost encrypt conversations, but
that's not true.

CTCSS and DCS tones are tools with two-way radios to filter out unwanted
communications. They can be imagined as secret handshakes or digital passwords that
allow only selected messages, keeping communications clear.

Split Tones reduce unwanted traffic in radio communications by allowing individual
radios to filter out irrelevant transmissions. They provide a layer of selectivity where
each radio can be programmed only to pick up transmissions meant for its particular
group.

In a voice message, the transmitting radio mixes in a low-frequency hum, for example,
77.5 Hz, which can be heard a little. The receiving radio picks up the message and
activates its speaker only if its preset Split Tones on reception match the Split Tones
on the air, meaning 77.5 Hz. The radio then filters the split tone when the message is
received.

Let's remember: A Split Tone is a Filter!
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Let me explain each one:

CTCSS stands for Continuous Tone-Coded Squelch System. It uses continuous tones
below the range of human hearing added to the radio signal. These low-frequency
tones are called 'sub-audible' because we can't hear them, but the radios can detect
them. Some people claim to be able to hear this sound. Each group using the radio
system can have its unique CTCSS tone, like a special knock on a door that only the

right listener will answer.

Looks like something difficult? Ok, some figures are here:

144.200.000% # = 1 144.200.000% # +

Figure 4 1. Signal without Split Tone (left) and With Split Tone (right)

For example, let's say there are three groups at a park using the same radio frequency:
maintenance, security, and event organizers. They can all choose different CTCSS
tones (67.0 Hz, 74.4 Hz, and 85.4 Hz, respectively). When the maintenance team
transmits with their tone, only radios set to that same tone will 'unlock' and allow
communication. Others will remain silent, reducing clutter on the frequency they all

share.

Another example: Imagine a situation where you and a friend biked outside the city.
You have radios, both tuned to a frequency of 462.5625 MHz. However, there's a
cycling event nearby, and all the operators, coaches, and who knows who else start
talking on the same frequency. Your radios get interrupted, you unintentionally listen
to strangers, and you receive unnecessary information. It starts to annoy you,
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distracting you. You can't turn off the radio. What if there's a message from your
friend? That's where the Split Tone comes in. You agree with your friend to use the
77.5 Hz Split Tone, setting it for transmitting and receiving on both radios.

Now, everything is different. The radio doesn't get interrupted by conversations from
strangers; it only lights up its screen when receiving a conversation from the air, but
the radio's speaker remains silent. Only when your friend transmits will the filter
open, and you'll hear your friend's voice. I hope it's clear.

DCS, or Digital Coded Squelch, is like the digital version of CTCSS. Instead of tones,
it uses digital data to perform a similar function. These are codes represented by
numbers, and just like CTCSS, DCS prevents your radio from 'unmuting' unless it
detects the correct code. It has a broader range of combinations than CTCSS, so more
groups can communicate on the same frequency without hearing each other's
transmissions.

DCS codes can be beneficial in environments with lots of radio traffic. Think big
stadiums, ports, or busy shopping malls where many different entities may need to
communicate in close quarters without confusing one group's messages for another's.

CTCSS and DCS are valuable in scenarios where a channel is shared among multiple
users. In emergencies, for coordinated events, in security operations, and any
situation where clear communication is critical, these tones and codes offer a layer of
privacy and order. They also work to reduce the reception of unwanted, casual, or
interference transmissions that could compromise communication effectiveness in
critical situations.

CTCSS can be beneficial when the range of distinct codes provided by DCS isn't
required and when equipment only supports analog tones. It's also useful where legacy
equipment is in use. DCS is chosen when more privacy is needed and where the user
base on a given frequency is larger, as it offers more potential unique codes.

Remember that neither system encrypts or secures your transmission to prevent
eavesdropping. They help avoid unnecessary squelch openings and ensure a more
orderly radio communication experience.
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CHAPTERS

Introducing Baofeng
Radios

aofeng radios, known for their affordability, ease of use, and reliability, have
B become a staple in amateur radio community. Whether you're a seasoned Ham

operator, an outdoor adventurer, or someone looking to enhance your
communication readiness, these radios have something to offer.

We will begin with an overview of Baofeng radios and why they have gained such
popularity across diverse groups. From the rugged peaks of mountains to the serene
landscapes of suburban areas, Baofeng radios have proven their worth by providing
communication when it matters most.

We'll explore the features that make these radios a preferred choice for many. With
their dual-band capabilities, enabling both VHF and UHF communications and the
ability to listen to FM radio broadcasts, Baofeng radios are a lifeline to the world. We
will discover how to navigate their functions, customize settings to suit your needs,
and integrate them into your communication plans.

You will see that Baofeng Radio is a partner in your quest for reliable, effective, and
accessible communication. Let's turn the page and begin this exciting journey
together.

The History of Baofeng

rom its humble beginnings to becoming a recognized name in amateur radio,
Baofeng's journey is a remarkable tale of innovation, accessibility, and the
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democratization of communication technology.

The story of Baofeng begins in the late 2000s in Shenzhen, China. Shenzhen, known
for its rapid growth and status as a global technology hub, provided the perfect
incubator for Baofeng's inception. A team of visionary engineers saw an opportunity
to challenge the status quo of the radio communications market. They aimed to create
a line of radios that were not only cost-effective but also packed with features that
could compete with, and in some cases, outperform, those of more expensive brands.

Baofeng's initial offerings were simple yet robust, focusing on ease of use, reliability,
and affordability. These radios were designed with amateur radio enthusiasts and
practical users in mind, bridging the gap between hobbyist and professional-grade
equipment. Baofeng quickly garnered attention for its ability to offer dual-band
capabilities (VHF/UHF) and extended battery life at a fraction of the cost of similar
devices.

As word of Baofeng's value proposition spread, demand surged. This led to expanded
research and development efforts, culminating in a diverse product range that catered
to varying needs and preferences. Baofeng began incorporating more advanced
features, such as FM radio, extended frequency range, and programmable memories,
without straying from its commitment to affordability.

What started as a small endeavor in Shenzhen soon became a global phenomenon.
Baofeng radios found their way into the hands of users worldwide, from emergency
responders and security personnel to outdoor adventurers and community event
organizers. The brand became synonymous with reliable communication in scenarios
where clear, immediate communication is paramount.

Despite facing regulatory hurdles and market saturation, Baofeng continued to
innovate and adapt. They ventured into digital and networked radio segments,
embracing new technologies to stay ahead in a competitive landscape. Baofeng's
commitment to providing accessible communication solutions has remained
unwavering, solidifying its place in the hearts and kits of communicators worldwide.

Today, Baofeng stands as a testament to the power of accessible technology. Its story
is one of overcoming barriers to bring people closer together, regardless of location or
circumstance. As Baofeng continues to evolve, its core mission remains clear: to offer
robust, affordable communication tools that empower users to connect, explore, and
respond.

We see a brand and a movement toward a world where effective communication is
within everyone's reach. Baofeng's legacy is still being written.
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Popular Baofeng Models Overview

A. s you dive into the world of Baofeng radios, you'll discover a variety of models
that cater to different needs. This overview introduces some of the most popular
Baofeng radios, each with unique features and applications.

Baofeng UU-5R: The Uersatile Workhorse

The Baofeng UV-5R is the flagship model that catapulted Baofeng to fame. It is a dual-
band radio, capable of operating on both VHF and UHF frequencies. Its robust build,
affordability, and extensive feature set make it a favorite among new and seasoned
operators. The UV-5R is versatile for everyday communication, emergency
preparedness, and outdoor adventures.

Figure 51. Baofeng UV-5R, UV-5RM Plus, UV-9R Pro, BF-F8HP and BF-888S

Baofeng UU-5RM Plus: Enhanced Durability

The UV-5RM Plus distinguishes itself with improved ruggedness and durability,
appealing to users in challenging environments. It offers all the trusted features of
Baofeng radios, including dual-band capabilities and a user-friendly interface. The
Type-C charging port is designed on the back of the battery, making it convenient for
you to charge anytime and anywhere. You can charge your Radio in the car, power
bank, laptop, or any USB interface device when you go out. It has a larger screen,
better colors, and a good-quality antenna.
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Baofeng UU-9R Pro 8W: Waterproof and Reliable

For users who need a communication partner that can brave the elements, the UV-9R
Pro 8W is a worthy contender. Its waterproof design makes it suitable for wet
environments, providing peace of mind during water-based activities or operations in
rainy conditions. It is a 9R Plus upgrade version, The Two Way Radio, with better
waterproof and dustproof capabilities (Not diving). It can meet the needs of outdoor
sports, camping, mountaineering, etc, in bad weather, ensuring the walkie-talkie's
reliability in wet environments. This model ensures that your communication remains
clear and uninterrupted, no matter the weather. The Type-C charging port is designed
on the back of the battery, making it convenient for you to charge anytime and
anywhere.

Baofeng BF-F8HP: The Power User's Choice

Building on the success of the UV-5R, the BF-FS8HP steps up the power to a higher
level. With its enhanced power output, it provides users with improved range and
clarity. This model maintains the ease of use expected from a Baofeng radio while

offering extra punch for those requiring a more robust communication tool.
UV-5R 3rd Gen 8-Watt Dual Band Two-Way Radio

Baofeng BF-8885: The Professional Companion

Designed to focus on ergonomic handling and professional use, the BF-888S offers a
step up in functionality and build quality. It comes with 16 preset channels. Witc can
be selected by rotating the knob on the radio to choose any channel within the
frequency range and has the function of VOX voice control, low battery alarm,
flashlight, scanning, etc. Subtle improvements in hardware and software elevate the
BF-888S as a choice for those requiring a Radio connection and chip price.

Each of these Baofeng models has proven its worth in the field, garnering a dedicated
following among diverse user groups. As you learn more about the features and
capabilities of these radios, consider your specific needs and operating conditions.
Whether for casual communication, professional use, or emergencies, a Baofeng model
likely aligns with your requirements, promising reliable performance at an accessible
price point.

Key Features of Baofeng Radios

Baofeng radios stand out in the competitive world of communication devices due to
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their unique blend of features, affordability, and reliability. Whether you're a first-
time user or a seasoned communicator, understanding the critical features of Baofeng
radios can help you maximize their potential.

Here are some of the standout characteristics:

1. Dual-Band Functionality

Baofeng radios typically offer dual-band functionality, operating on VHF (Very High
Frequency) and UHF (Ultra High Frequency) bands. This allows users to access
various frequencies for more precise and versatile communication options, from local
community events to outdoor adventures.

2. Long-Lasting Battery Life

A critical feature of any portable radio is its battery life. Baofeng radios are known for
their long-lasting battery performance, ensuring users can communicate through
extended periods without requiring frequent recharging. This reliability is especially
valuable in emergencies or during prolonged outdoor activities.

3. Affordable Pricing

One of the most appealing aspects of Baofeng radios is their affordability. They offer
robust functionality at a fraction of the cost of comparable radios, making them
accessible to a broader audience. This affordability does not come at the expense of
quality, as Baofeng radios are built to withstand regular use in various environments.

4. FM Radio Capability

Apart from two-way communication, many Baofeng models feature built-in FM radio
receivers. This additional functionality allows users to listen to broadcast radio for
entertainment or essential information, making Baofeng radios multifunctional
devices that serve various needs.

5. Programmability

Baofeng radios can be customized to suit individual user needs. Users can adjust
frequency lists, channel names, and other settings through computer software or
dedicated programming cables. This level of programmability enables a more
personalized and efficient communication experience.

6. Robust Build and Design

Designed to endure brutal conditions, Baofeng radios boast a durable build quality.
Many models are constructed with rugged materials that resist impacts and weather
elements, ensuring reliable performance when it matters most.
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7. Accessibility and Ease of Use

Despite their advanced features, Baofeng radios are designed with user-friendliness in
mind. Their intuitive interface, comprehensive manuals and online resources make

them accessible to users of all skill levels.

8. Extensive Range of Accessories

Baofeng radios are compatible with various accessories to enhance their capabilities
further. From upgraded antennas and battery packs to earpieces and carrying cases,
users can tailor their radios to fit their needs and preferences.

By combining these key features, Baofeng radios have carved a niche in the market,
offering a worldwide reliable, affordable, and versatile solution for communication
needs. Whether for personal, professional, or emergency use, Baofeng radios provide
valuable tools for staying connected.
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(HAPTERG

Introducing Quansheng
Radios

et's explore Quansheng Radios, a brand that, like Baofeng, has made its mark

I in handheld communication devices. While Baofeng might have captured the

attention of many amateur radio enthusiasts due to its affordability and

features, Quansheng emerges as another beacon of quality reliability in the radio
communication market and cost.

We will introduce you to the fundamentals of Quansheng radios, providing insights
into their distinctive characteristics and the reasons behind their growing popularity.
Quansheng radios offer their own set of features that cater to various applications,
from professional use to emergency services and recreational activities.

As with any reliable tool, understanding the core attributes and functionalities of
Quansheng radios is crucial for effective communication. Let's delve into and discover
the world of Quansheng radios—an essential asset for precise, reliable, and effective
communication.

The History of Quansheng

he story of Quansheng, much like the evolution of communication technology

itself, is one of innovation, endurance, and the relentless pursuit of excellence.
This narrative provides valuable lessons on resilience and adaptation in the ever-
changing tech landscape.

Founded in the late 20th century, Quansheng emerged when the world witnessed
aq



Baofeng & Quansheng Radio Bible

rapid advancements in communication technology. From the start, the company
positioned itself as a producer of high-quality two-way radios and communication
equipment, focusing on serving both amateur and professional markets.

A commitment to research and development marked Quansheng's path. By listening
to their users and constantly innovating, they managed to stay ahead of technological
trends. This approach led to the creating of robust, reliable radios packed with
features that appealed to a broad audience. Innovations in battery life, signal clarity,
and user interface cemented Quansheng's reputation as a brand that understands its
users' needs.

As Quansheng's product quality improved, so did its market presence. The brand
gradually expanded its reach beyond its homeland, tapping international markets.
The reliability of Quansheng radios, coupled with their excellent performance in
various environments garnered attention from consumers worldwide. Recognition
from emergency services, security personnel, and outdoor enthusiasts underscored
Quansheng's global appeal.

The journey was not without its challenges. Quansheng navigated through
competitive markets, regulatory shifts, and technological disruptions. Each obstacle
was met with strategic thinking and adaptability, allowing Quansheng to survive and
thrive. Their ability to adapt to customer feedback and rapidly changing technology
landscapes was crucial to their sustained success.

Today, Quansheng continues to move forward, driven by the same principles of quality
and innovation that have guided their journey so far. Their commitment to enhancing
communication remains unwavering, whether for professional applications or
personal enjoyment.

The history of Quansheng is a testament to the power of vision, dedication, and the
ongoing quest for improvement. As we delve deeper into the capabilities and features
of Quansheng radios, this rich heritage provides the backdrop, offering users a tool
and a legacy of communication excellence.

Popular Quansheng Models Overview

his subchapter explores some popular Quansheng models that have made

significant inroads into radio communication. Each model has its own set of
features designed to meet specific user needs, whether for daily communication,
emergency preparedness, or professional use.
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Here's an overview of some Quansheng radios that have garnered popularity among
users:

1. Quansheng UU-K5(8) or UU-K6

The TG-UV2 is a dual-band handheld transceiver revered for its robust build and
excellent reception capabilities. Renowned for its ease of use and clarity of sound, the
TG-UV2 has been a go-to choice for new and experienced users who require reliable

two-way communication.

Figure 6.1. Quansheng UV-K5 (8), UV-K5 (99) and TG-UV 2 Plus

2. Quansheng UU-K5(99) or UU-K6

The UV-K5 (99) model stands out for its compact design and durable construction,
making it a practical choice for outdoor enthusiasts and professionals. It provides a
level of assurance in challenging weather conditions.

3. Quansheng T6-UU 2 Plus

A model known for its extended battery life and consistent performance, the TG-UV 2
Plus is a favorite among users who need a radio that won't let them down during
prolonged operations. It's also admired for its additional frequency range, which
grants users greater flexibility in communication.

We've only scratched the surface of Quansheng's diverse offerings. Each model
embodies the company's commitment to quality, user-friendliness, and performance.
Whether you're a hobbyist, a professional communicator, or someone who values the
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importance of a reliable communication link in your toolkit, Quansheng has a model
designed with your needs in mind. As we continue through this guide, you'll gain an
appreciation for the nuances that make each of these models popular and trusted
companions in various communication scenarios.

Key Features of Quansheng Radios

Quansheng radios are known for their reliability, robustness, and versatility. Each
model is built with critical features that cater to diverse needs, ensuring clear
communication in various conditions. Let's delve into the core strengths that define
Quansheng radios, making them stand out in the competitive world of handheld
communications.

1. Durability and Weather Resistance

One of the standout qualities of Quansheng radios is their durability. Many models
feature weather-resistant designs, constructed to withstand tough conditions. This
makes them ideal for use in outdoor adventures, professional settings, and
emergencies where exposure to elements cannot be avoided.

2. Extended Battery Life

Quansheng understands the importance of long-lasting communication. That’s why
their radios come equipped with batteries designed for extended use. Users can expect
consistent performance during prolonged operations, reducing the need for frequent
recharging and ensuring reliability when it matters most.

3. Dual-Band Functionality

A significant number of Quansheng radios offer dual-band functionality, allowing
users to operate on both VHF and UHF frequencies. This flexibility is crucial for a
wide range of applications, from professional use to recreational activities, ensuring
users can always find a clear channel for communication.

4. Clear Audio Quality

Clear audio is essential for effective communication, and Quansheng radios deliver in
this aspect. With a focus on crisp sound transmission and reception, users can
communicate more efficiently, even in environments with background noise.

5. User-Friendly Interface

Ease of use is a key factor in the design of Quansheng radios. Models feature intuitive
interfaces that simplify navigation for users of all skill levels. Even those new to radio
communications can quickly learn to operate these devices, making them accessible
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tools for anyone needing reliable communication.

6. Progcrammability

Customization is important for users with specific communication needs. Quansheng
radios offer programmable options, allowing users to tailor their devices for optimal
functionality. Whether through manual programming or software, users can configure
channels, frequencies, and other settings to best fit their requirements.

7. Wide Range of Accessories

Quansheng radios are supported by a comprehensive selection of accessories,
enhancing their versatility and functionality. From additional batteries and chargers
to earpieces and antennas, users can equip their radios for any scenario, ensuring
maximum effectiveness.

Each of these key features contributes to the overall performance and reliability of
Quansheng radios, evidencing the brand's commitment to quality. Whether for
personal, professional, or emergency use, Quansheng radios offer the functionality
and durability needed for clear and effective communication.

About frequencies of UV-K5 (99) & UV-5R

he Baofeng UV-5R is a popular radio and it’s known for being able to tune into

two main bands of frequencies. It can use the VHF (Very High Frequency) band
which goes from 136 to 174 MHz. It also works with the UHF (Ultra High Frequency)
band that ranges from 400 to 520 MHz. Think of it like the UV-5R can walk in two
different types of parks: one with lower hills (VHF) and one with taller ones (UHF).

Now let's look at the Quansheng UV-K6 or UV-K5 (8) and UV-K5 (99). This radio also
uses the same bands, VHF and UHF. For the VHF band, it has a range from 136 to
174 MHz, just like the Baofeng. And for UHF, it works from 400 to 470 MHz. You
could say that it walks in mostly the same parks, but its UHF park doesn’t go quite as
far into the tall hills.

When comparing the two, the Baofeng UV-5R has a slightly larger UHF range than
the Quansheng UV-K6. This means the UV-5R can use a few more paths in the UHF
park than the UV-K6. In the VHF range, they're pretty much the same, both able to
explore all the lower hills.

Both radios do a good job in their frequency ranges, and which one is better for you
might depend on if you need those extra UHF paths that the Baofeng UV-5R offers.
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But Quansheng UV-K6 can work at receive only in some very interesting frequency
ranges:

50-79 MHz (Only RX)
76-108 MHz (Only RX)
108-136 MHz (Only RX)
174-350 MHz (Only RX)
350-400 MHz (Only RX)
470-600 MHz (Only RX)

Anditis amazing!

And the most exciting part begins further in this book. With the stock firmware of the
Quansheng UV-K6, this radio can listen to the Aviation frequency band in AM
modulation, which Baofeng definitely cannot provide. The Quansheng UV-K6 can also
monitor the Marine and River bands.

Figure 6.2. Quansheng UV-K5(8) & UV-K5(99) Band
Since 2023, the firmware for Quansheng UV-K5 and K6 has been actively developed

by a community of enthusiasts. Today, numerous custom firmware versions are
available from various authors, all freely accessible.

Therefore, when choosing the Quansheng UV-K6 or UV-K5 (8) and UV-K5 (99), or
even the first generation of this radio, you get the most comprehensive scope for
customization and experimentation. You can make the UV-K5 (8) and UV-K5 (99)

listen to frequencies starting from 20 MHz and even military satellite frequencies,
which are 240-290 MHz. How does that sound?
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Want to listen to radio waves from space? Then, keep reading.

I'll show you ways to listen to some satellites launched into orbit in the 90s but are still
operational. They are said to be military. Nevertheless, my experience listening to
these frequencies suggests many radio troublemakers on a neighboring continent,
resulting in little helpful information and profanity on satellite radio waves. But
damn, it's so intriguing.

And if you have the knowledge and skills to use satellites to your advantage, you'll be
able to relay critically important information when it matters, like in a life-saving
situation. That's a precious skill and knowledge.

Below, I'll offer you some custom firmware options, but remember, transmitting on
unauthorized frequencies is strictly prohibited. I disclaim all responsibility for your
potential actions. There are also risks of damaging equipment, which is also at your
own risk. But this Radio station is so chip, so don't worry, all will be fine!
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(HAPTER?

Basic Use Cases of Radio

s a proud owner of Baofeng and Quansheng radios, I've experienced their
remarkable effectiveness in emergency and disaster preparedness firsthand.

Yet, their utility extends well beyond crises. These compact, durable devices
have become indispensable tools for outdoor enthusiasts.

For those who love the great outdoors, these radios provide reliable communication
and navigation, enhancing safety and coordination during hikes or camping trips.
With their long-range capabilities and rugged design, Baofeng and Quansheng radios
enable travelers and vacationers to maintain seamless contact with their groups,
ensuring peace of mind wherever their adventures take them.

Fun and Family Activities

A. s owner of Baofeng and Quansheng Radios, I've discovered their incredible value
in making family activities and group gatherings more engaging and organized.

These radios provide a cost-effective solution for outdoor clubs, organizations, and
meetup groups, facilitating efficient communication and coordination during group
outings. Whether planning group hikes, organizing camping trips, coordinating
trailhead meetups, or arranging carpooling, these radios simplify logistics and elevate
the overall experience for all participants.

Baofeng and Quansheng radios have gained a dedicated following among amateur
radio enthusiasts and hobbyists. Their affordability, versatility, and user-friendly
nature have democratized amateur radio, making it accessible to a wider audience

61



Barry Harper

without the need for expensive equipment.

Amateur radio operators can leverage these radios for contests, experimenting with
different modes and frequencies, and participating in emergency communication
drills. The ability to program and customize these radios further enhances their
appeal, allowing hobbyists to tailor their devices to suit their specific interests and
preferences.

Public Events and Sports Events

l ] sing Baofeng and Quansheng radios in public and sports events offers
significant communication, coordination, and safety management benefits.

These radios enable event organizers and security personnel to stay connected
efficiently during public events such as festivals, concerts, or large gatherings. They
facilitate quick communication between different teams responsible for various
aspects of the event, such as crowd control, medical assistance, and logistics. With
Baofeng and Quansheng radios, organizers can swiftly respond to emergencies,
coordinate activities, and ensure smooth operations throughout the event venue.

These radios are crucial in managing the event effectively in sports events, whether a
marathon, cycling race or outdoor competition. Race officials, volunteers, and support
teams can communicate seamlessly using these radios to coordinate the start, monitor
participants' progress, and manage unforeseen situations. Baofeng and Quansheng
radios, with their long-range capabilities, allow event organizers to cover large areas
without communication gaps, ensuring the safety and smooth execution of the sports
event.

The versatility and reliability of Baofeng and Quansheng radios make them ideal
companions for event organizers, security teams, and volunteers. They provide a cost-
effective communication solution compared to traditional methods like mobile phones
or walkie-talkies, especially in outdoor environments with potentially crowded or
challenging conditions.

Use when Hunting and Fishing

adios emerge as trusted companions in the outdoors, where cellular signals often
falter. Clad in camouflage, hunters share whispers over radio waves,
coordinating movements and tracking their quarry. Their static-filled voices reach
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out, bridging distances where quiet footsteps and watchful eyes prevail. Nearby,
anglers by serene lakes or rushing rivers clutch their radios, ready to share the
triumphs of a catch or to call for assistance when the unpredictable nature of their
pastime shows itself.

Higher still, where mountains scrape the skies, hikers clutch radios as lifelines. In
these high altitudes, a trail conversation becomes an essential element of safety, a
means to regroup lost companions or summon help when trails vanish, or the weather
turns treacherous. Amidst nature's majesty, a hiker's call into the vastness can mean
the difference between solitude and danger.

Even in the most serene leisure moments, during picnics in dappled sunlight, radios
hum in the background, serving as a thread that keeps groups connected. They ensure
that families scattered across parks remain united, children engrossed in hide-and-
seek can be easily located, and a leisurely day remains carefree even as individuals
disperse in pursuit of play or quiet repose.

Rides on Bicycles, Motorcycles and Cars

hift now to the thrill of the journey, the whoosh of wind on rides across asphalt

and dirt. Cyclists and motorcyclists, helmets reflecting the sun's glint, ride in
packs but not in silence, thanks to radios attached to their rigs. They share route
changes, alert to hazards, or simply chatter to fill the gaps between them, making
solitary rides into shared adventures. Camaraderie doesn’t fade with distance; it is
carried on the airwaves, binding the riders as they navigate the unspoken language of
the road.

Finally, consider the car rides, from daily commutes to cross-country treks. Radios are
unsung heroes in these small cabins on wheels. In traffic, they become tools of
foresight, eyes ahead relaying back conditions to those in the rear. On long journeys,
they transform into threads that keep caravans intertwined, banter, and updates
bouncing between vehicles as they devour mile after mile.

Radios are not mere devices but enablers of human connection, threading through the
tapestry of daily life. Whether serving as conduits for critical updates or as the
invisible threads that connect us during pursuits of work or pleasure, these small
machines capture and amplify the human voice, turning solitary endeavors into
collective experiences and distant figures into close companions.
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zonstruction and Project Management

ffective communication is vital for ensuring safety, productivity, and project

success in the fast-paced and dynamic construction world. Baofeng radios have
emerged as indispensable tools for construction crews, project managers, and site
supervisors, facilitating seamless coordination and real-time information sharing in
this challenging environment.

On construction sites, Baofeng radios empower workers to communicate critical
information instantly, from safety updates and material requests to task progress,
without the expense of traditional two-way radio systems. This boosts productivity
and ensures that potential hazards are swiftly addressed, reducing the risk of
accidents and injuries.

Baofeng radios serve as centralized communication hubs for project managers and site
supervisors. They enable efficient coordination of multiple teams, instruction
issuance, and real-time progress monitoring across different construction site areas.
This oversight and control are instrumental in maintaining project timelines and
ensuring that work proceeds efficiently and in compliance with established plans and
regulations.

Hospitality and Customern* Service

y friend is the chief of a large hospital. He told me about the critical importance

of effective communication and seamless operations in providing exceptional
hospitality and customer service to our patients and visitors. Radios have proven
invaluable tools, enabling us to enhance communication and ensure a positive
experience for everyone within our facility.

In their hospital setting, Radios are utilized by various departments, including front
desk staff, housekeeping teams, and maintenance personnel. These radios facilitate
swift communication of patient needs, coordination of room assignments, and prompt
resolution of any issues or concerns that may arise. This streamlined communication
improves the overall patient experience and optimizes resource allocation, reducing
wait times and maximizing patient satisfaction.

In a large hospital environment, where quick response and coordination are
paramount, Baofeng radios play a crucial role. They enable our staff to efficiently
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manage crowd flow, provide information and assistance to patients and visitors, and
respond promptly to emergencies or incidents. This level of communication and
coordination is essential for maintaining a safe and supportive environment for
everyone in our care.
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(HAPTERS

Setting Up Yourr Radio

n this section, we will go over the main buttons on the body of your radio and
I understand what to press and in what sequence. This is essential knowledge, but

it will be helpful if you're a beginner. Understanding this information is easy. You
don't need years of training to use this equipment. It's all straightforward and more
accessible than using a mobile phone.

Some terms and menu items may raise questions. Therefore, we will review the
essential menu items and understand their meanings. For example, we will use the
most popular radio station model, the Baofeng UV-5R.

Most radio stations have very similar menu item names and meanings. Hence,
explanations of parameter meanings apply to any other radio station models,
including those from different manufacturers.

Initial Setup and Main Buttons UV-5R

he Baofeng UV-5R is a compact, versatile handheld radio equipped with various
controls and keys to navigate its features. Here are 18 parts, controls, and keys:
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Figure: 8.1. Main buttons UV-5R

1. Antenna - A flexible, removable antenna for receiving and transmitting signals.

2. Flashlight - LED that is used as a flashlight warning lamp.

3. VOL Knob/Power Switch - Turns the radio on or off and adjusts the volume

when the radio is on.

. LCD Display - Shows current channel, frequency, and other relevant
operational statuses.

. Call Button - Activates the FM radio or sends a predefined signal when in
communication mode.

. MONI (Monitor) Button - Used to temporarily turn off squelch to hear weak
signals.

. PTT (Push To Talk) Button - Pressing this key enables transmission; releasing
it returns the radio to receive mode.

. VFO/MR (Frequency Mode/Channel Mode) Switch - Toggles between frequency
and channel memory modes.

. LED Indicator - Signals the radio's current mode (transmitting, receiving, or
low battery).

10. Strap Buckle - Strap attachment with buckle for easy wearing.

11. Speaker/Microphone Jacks - Connects to external earpiece and microphone for

discreet or hands-free use.

12. AB Button - Toggles the display between channels A and B.
13. Band Key - Switches the frequency band.
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14. Keypad - Enters frequencies directly, selects pre-programmed channels, or
types text.

15. Microphone&Speaker - Built-in mic for audio input during transmission and
speaker.

16. Battery Pack - A rechargeable battery that powers the radio.
17. Battery Contact - A mechanism at the base of the radio to charge the battery.
18. Battery Remove Button - Alloys easily remove or change the battery.

By familiarizing yourself with these parts, controls, and keys, you can effectively
operate your Baofeng UV-5R and take full advantage of its capabilities. Whether
adjusting settings, scanning for frequencies, or communicating with others, these
controls are integral to using the UV-5R efficiently.

L.CD Display for UV-5R
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Figure 8.2. LCD display for UV-5R

he LCD of the Baofeng UV-5R is packed with icons and information that keep
you informed about the radio's status and settings at a glance. Here’s a rundown
of 12 key items you’ll see on the display:

1. Battery Indicator: Shows the current battery level, letting you know when to
recharge.

2. Signal Strength Indicator: Displays the strength of the signal being received.
More bars mean a stronger signal.

3. Frequency and Channel Number: Depending on the mode you’re in, it shows
the frequency (in frequency mode) or the channel number (in channel mode).

4. Dual Watch/Channel Display: The UV-5R can monitor two channels. This area
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shows the frequency or channel number for the secondary watch.

5. CTCSS/DCS Indicator: Displays when CTCSS or DCS privacy codes are
activated to filter traffic on your current frequency/channel.

6. Menu Indicator: Appears when you are navigating the menu, showing which
menu option you are adjusting.

7. High/Low Power Indicator: Indicates the selected transmit power level, with
"L" for low and nothing displayed for high.

8. Key Lock Indicator: When activated, shows a key symbol to indicate the keypad
is locked.

9. VOX Indicator: Appears when the Voice-Operated Exchange feature is active,
allowing hands-free operation.

10. Wide/Narrow Bandwidth Indicator: Shows the selected bandwidth setting -
wider for more fidelity, narrower for more channels.

11. Frequency Offset Direction: +It means transmitting frequency equals
receiving frequency plus a frequency deviation, -It means transmitting
frequency equals receiving frequency minus a frequency deviation.

12. Reverse Function Activated: Indicate status of reverse function

Understanding these icons and indicators is vital for effective operation of the Baofeng
UV-5R. They provide quick visual cues about the radio's status, settings, and any
adjustments you might need to make on the fly.

How to Navigate and Change Settings

O perating the menu on your Baofeng UV-5R and changing settings is relatively
straightforward once you get the hang of it. Here’s a simple guide to help you
navigate the menu, make adjustments, and ensure your changes are saved.

Turning On and Accessing the Menu:

Power on your Baofeng UV-5R by turning the volume knob clockwise. You’ll hear a
voice prompt indicating the radio is on. Press the MENU button to enter the menu
mode. The LCD will show the first menu item.

Navigating Through Menu Options:

Use the UP and DOWN arrow keys to scroll through the menu items. Each menu item
is numbered and has a specific function, like Squelch Level (SQL), TX Power, and
others. When you find the menu item you want to change, stop there.
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Changing Settings:

Once the desired menu item is displayed, press the MENU button again. The voice
prompt will say “Menu,” and the current setting or value will flash on the display. Use
the UP and DOWN arrow keys to adjust the setting or change the value. For example,
if you’re adjusting the Squelch Level, you can choose a value between 0 and 9.

After selecting the new value or setting, press the MENU button again to confirm your
choice. Depending on your radio's settings, the voice prompt will say “Confirmed,” or
you’ll hear a beep.

Exiting the Menu and Saving Settings:

Once you have made and confirmed your adjustments, press the EXIT or AB button to
exit the menu. This action also saves the changes you’ve made.

If you want to exit the menu without making changes, simply press the EXIT or AB
button after selecting the menu item and before confirming any new settings.

Remember, each time you make a change in the menu and confirm it, that change is
automatically saved. However, if you switch off your radio or remove the battery
without pressing the EXIT button, some changes might not be preserved. Always
ensure that you exit the menu properly to save your adjustments.

With practice, navigating through the menu and adjusting settings on your Baofeng
UV-5R will become second nature. These steps allow you to tailor the radio’s
functionality to your needs, enhancing your communication experience.

Main Menu in Baofeng UV-5R Radio

his section may not be fascinating, but I must include it in the book. You can

refer to it if something isn't working or you've forgotten the meaning of a menu
item. I often find myself in this situation when I haven't used the radio for a long time,
mainly if I use it without accessing the settings. You only need to access the settings
during initial equipment configuration or testing.

For example, when testing communication range or adjusting split tones before a trip
or picnic. Therefore, treat this information as a reference guide. This doesn't mean you
need to memorize or learn everything. Just know that this information is available,
and you know where to find it.

“SQL” - Menu item 0

Squelch Level - SQL - is an important control function on a radio, especially in a model
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like the Baofeng UV-5R. Think of squelch as a gatekeeper, preventing unwanted noise
until a signal of sufficient strength comes through.

In simpler terms, squelch mutes the radio's audio output when no signal or a weak
signal is detected. This feature is vital because it prevents you from hearing constant
static or background noise without a transmission, which can be distracting or
annoying. When a strong enough signal arrives, a squelch opens up, and the radio
becomes audible, allowing you to hear the voice or transmitted data.

Adjusting the squelch level is helpful in different situations. You'd typically want to
increase the squelch level in a loud environment or where many signals are present.
This action sets a higher signal threshold so you only hear the most potent ones,
reducing interference from weaker signals.

On the contrary, if you're in a remote location where signals are generally weak, you
might want to decrease the squelch level. A lower squelch level would allow even
weaker signals to open the squelch and be audible, ensuring you don't miss any vital
communication.

“STEP” -mMenuitem1

Testing and adjusting squelch levels whenever you're in a new environment or change
channels or frequencies is good practice. This will ensure that your radio is always set
up for optimal communication.

The Frequency Step or "STEP" is an essential function on the Baofeng UV-5R and
many other radios. The step size determines how much the frequency increases or
decreases when you tune the radio. Here's how it typically works:

The Baofeng UV-5R's step size can be set to various increments, such as 2.5, 5, 6.25,
10, 12.5, 25, and 50 or even 100 kHz in some models. This setting adjusts how finely
you can tune the radio to a specific frequency and is particularly useful when trying to
join a frequency that requires precise tuning.

Here’s why step size is essential:

Precision Tuning: The step size allows you to fine-tune into frequencies between
channels or avoid crowded channels

Compatibility: Some channels or frequencies require specific step sizes to match
standard channel spacing; for instance, many commercial frequencies operate with a
12.5 kHz step.

Scanning Speed: A larger step size allows you to scan through frequencies faster,
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which is useful if you're searching through a vast range of frequencies but may make
you miss specific transmissions.

Ease of Use: For everyday use, a simple, more considerable step, such as 25 kHz, may
be suitable, as radio communication often uses standard channel spacing.

Choosing the correct step size can improve your experience with the radio by making
it more flexible and responsive to the specific frequencies you want to access.

“THP” - Menuitem 2

The "TXP" menu item on the Baofeng UV-5R refers to the Transmit Power setting.
This setting allows you to select the output power level the radio will use when
transmitting a signal.

Adjusting the transmit power is important for various reasons, such as:
Preserving battery life with lower power when high power isn't necessary.
Increasing power to reach further distances when required.

Complying with local regulations regarding the maximum allowable power for
transmission.

The possible values for the Baofeng UV-5R TXP are:

High (H): This setting allows the radio to transmit at its maximum power output,
approximately 4-5 watts. This is useful for long-range communication or when signals
are weak.

Low (L): With this setting, the radio transmits at a reduced power output, about 1
watt or less. This setting is helpful for short-distance communication, to save battery,
or to reduce interference with other radios.

In some models, you can find value: Middle (M). The meaning is obvious.

“SAUE” -Menuitem 3

The "SAVE" menu item on the Baofeng UV-5R refers to the Battery Save feature. This
setting helps extend your radio's battery life when it is on but not actively being used
(in standby mode).

Here's what the Battery Save feature does:

When this feature is activated, the Baofeng UV-5R periodically turns off the receiver
circuit quickly and then turns it back on to check for any activity. If no signal is
detected, it goes back to sleep; if one is detected, it stays on so you can hear the
incoming transmission.
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The possible values for the "SAVE" setting are:

OFF: The battery-saver feature is disabled, and the radio always remains on during
standby. This is useful if you are expecting frequent transmissions and don't want to
miss the start of any.

1: This is the most aggressive battery-saving setting. The radio checks for activity less
frequently, saving the most battery.

2 to 4: These are incremental settings that offer a balance between saving battery and
checking for transmission. "2" checks for activity more often than "1" but less than "3",
and so on.

Adjusting the Battery Save setting to higher levels will keep your battery running
longer during radio inactivity. Still, there might be a slight delay in the transmission-
reception when the radio comes out of the save mode to check for activity. A mid-level
setting is a good compromise between responsiveness and saving power for most users.

“UOX”-Memu itemHy

The "VOX" menu item on the Baofeng UV-5R stands for "Voice Operated Exchange."
This feature triggers transmission when the radio picks up your voice or other sounds
without the need to press the Push-to-Talk (PTT) button.

Here's how VOX works:

When VOX is enabled, the radio automatically starts transmitting whenever it detects
sound above a certain threshold and stops when the sound stops. This allows hands-
free operation, which can be very useful in certain situations, like when driving or
when you need to operate the radio without your hands.

The possible values for the "VOX" setting are:

OFF: Disables the VOX feature. You will have to use the PTT button to start
transmitting.

1 to 10: These numbers represent different sensitivity levels for the VOX function. "1"
is the least sensitive and will only trigger transmission with loud sounds, while "10" is
the most sensitive and may even pick up background noises.

Remember that if VOX sensitivity is set too high, it could cause unintentional
transmissions due to background noise. Conversely, if it's set too low, it might not

transmit when you're speaking softly. It's best to experiment with different settings to
find the right environment and use case level.

I don't use this feature at all. There are more problems than benefits. However, this
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opens the possibility of using the radio station in Baby Monitor (Radio Nanny) mode.

"W/N"-Menuitem5

The "W/N" menu item on the Baofeng UV-5R refers to the "Wide/Narrow" band
selection. This setting lets you choose between comprehensive and narrowband for
your operating frequency. The selection impacts the signal's bandwidth, essentially
the range of frequencies your transmission occupies.

Here's what the options mean:

Wide (W): When you choose this setting, your radio transmits with a broader
bandwidth. Specifically, it uses a bandwidth of about 25 kHz. This can improve the
audio quality of your transmissions because it allows more of the frequency spectrum
to carry the sound of your voice.

Narrow (N): This setting narrows the transmission bandwidth to about 12.5 kHz.
While this might slightly reduce audio quality, it makes more efficient use of the
available spectrum, allowing more users to communicate within the same frequency
range. In certain areas, regulations might require this.

Selecting the appropriate bandwidth is important for compliance with local
communications regulations and effectively using the radio spectrum. You should use
narrow bandwidth unless wider bandwidth is expressly needed and allowed in your
area.

But I very rarely meet people who change these settings. Usually, everyone works in
Wide, so I also have such settings. But if you are in a situation where many people are
on the air, this can improve the situation.

“ABR”-Menu item 6

The "ABR" menu item on your Baofeng UV-5R radio stands for "Auto Backlight." This
feature controls how long the radio's display backlight stays after pressing any button.
Here's what the ABR does:

When you turn on this feature, your radio's screen lights up after you press a button
for easier viewing in the dark. Once the time you set has passed, the light turns off to

save power.
The possible values for the "ABR" setting are:
OFF': The screen won't light up automatically when you press a button.

1 to 9: These are time settings measured in seconds. They determine how long the
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backlight stays on after a button press. "1" means the backlight turns off after 1
second, and “9” means after 9 seconds.

Picking the right ABR setting helps you see the display in low light while saving
battery when you don't need the light. If you're using your radio mostly during the day
or you're trying to save as much battery as possible, you might want to keep the
backlight off. In darker settings or at night, a short time, like 3 to 5 seconds, should be
enough to check your radio's display without draining too much battery.

In the first few days, I remember exactly. I specifically set it to “10” because my brain
was not working so fast, and the backlight often was extinguished, which annoyed me.
Now I have “5,” and everything is fine.

“TDR”-Menuitem?

The "TDR" menu item on your Baofeng UV-5R stands for "Dual Watch" or "Dual
Standby." It allows you to monitor two channels simultaneously.

Here's how TDR works:

When this feature is turned on, your radio monitors two frequencies. It doesn't listen
to both simultaneously but switches between them. This lets you wait for calls on two
channels without manually switching back and forth.

The possible values for the "T'DR" setting are:

OFF: This turns the Dual Watch off. Your radio will only pay attention to one
frequency.

ON: This turns the Dual Watch on. Your radio will check two frequencies, one after
the other.

Remember that when Dual Watch is on if one channel gets very busy, you might miss
calls on the other channel since the radio goes back and forth. You can use this feature
when you need to keep an ear on two different frequencies, like one for general calls
and another for emergencies.

“BEEP” -Menuitem 8

The "BEEP" setting on your Baofeng UV-5R radio is about a sound that plays when
you press a button.

Here's what the BEEP setting does:

When you turn on BEEP, your radio makes a beep each time you press a button. If you
find this noise helpful, you can leave BEEP on. You can turn it off if you find it
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annoying or distracting others around you.

The possible options for "BEEP" are:

ON: The radio will beep when you press a button.

OFF: The radio won't make a noise when you press a button.

Choosing the right BEEP setting is mostly a personal choice about what sounds you
like. But also remember that quiet is needed in some places or times, and you should
turn off this beep.

“T0T”-Menuitem9

The "TOT" menu item on your Baofeng UV-5R radio stands for "Time-Out Timer."
This function helps prevent the radio from transmitting for too long continuously,
which could make it overheat or hog the channel.

Here's what TOT does:

If you press the transmit button and hold it down, TOT ensures you only send out
signals for a certain length of time. After that time, your radio stops transmitting to
give it a break. It's a safety feature.

The possible values for "TOT" are:
They go from 15 to 600 seconds.

This means you can set the timer to cut off transmission after as short as 15 seconds
or as long as 10 minutes.

The right TOT setting helps you transmit safely and keeps the frequency open for
others to use. If you talk for shorter times, you can set a shorter timeout. For longer
talks, or if you feel safe with it, you can make the timeout longer. Just remember not
to make it too long because that might not be safe for your radio or might not be
considerate of others using the same channel.

“R-D(5” - Menu item 10 - Setting a Reception DCS Split Tone

The "R-DCS" setting on the Baofeng UV-5R radio is about the 'receive-only' part of the
Digital Coded Squelch (DCS) system. This helps make sure you only hear calls you're
supposed to hear.

Here's how R-DCS works:

DCS is like a digital password for your radio conversations. When you set DCS codes
on your radio, it only lets through calls with the same code. This helps block other
noises or unwanted transmissions that don't have the correct code.

76



Baofeng & Quansheng Radio Bible

For "R-DCS," the values can be:
Codes like "023," "025," "026," and so on. There are lots of them!

Each number is a different code. You choose one for your group, and everyone has to
use that same code on their radios to talk to each other.

Remember, your group must all use the same DCS code when you want to talk. "R-
DCS" is just for what you hear. If you want your transmissions to also need a code, you
have to set "T-DCS," too. This makes your chats more private. But be careful—if you
forget your DCS code, you won't hear each other!

“R-CT(S” - Menu item 11 - Setting a Reception CT(SS Split Tone

The "R-CTCS" menu item on your Baofeng UV-5R controls the Receive Continuous
Tone-Coded Squelch System. This is like a filter for hearing transmissions.
Here's the scoop on CTCSS:

CTCSS adds a low tone to your radio signal that you can't hear. When you set a CTCSS
tone for receiving on your radio, you will only hear transmissions that have the same
tone. Other talks, without the tone, won't come through.

The available values for "R-CTCSS" are:
Tones like 67.0 Hz, 69.3 Hz, 71.9 Hz, and many more, up to 250.3 Hz.

Each of these tones is like a secret key to a channel.

Using CTCSS helps keep your conversations clean from other chatter. Remember that
you and your friends must select the same CTCSS tone on all radios to communicate.
But, if you set a tone and forget, you'll miss messages if they don't have the right tone.
It's to ensure you only hear the chats meant for you.

“T-D($” - Menu item 12 - Setting a Transmitting D(S Split Tone

The "T-DCS" setting on the Baofeng UV-5R is "Transmit Digital Coded Squelch.' This
feature works when you send out a transmission.

Here's what T-DCS does for you:

T-DCS uses digital codes, which are like putting a digital lock on your transmissions.
When you use a T-DCS code, only the people with the same code set to receive (R-DCS)
can hear your message. Everyone else who does not have this code won't hear it.

Possible values for T-DCS are:

Various numbers like "023," "025," and "026" go on with many options.
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Just like "R-DCS," "T-DCS" is for privacy on your end. It ensures that only radios with
the matching code will pick up your transmission. Choose the same DCS code for your
group, and you'll keep your communications private. But don't forget the code, or you
won't be able to talk with your group!

“T-CT(S” -Menu item 13 - Setting a Transmitting C(T(SS Split Tone

The "T-CTCSS" menu item on the Baofeng UV-5R radio is for setting the Transmit
Continuous Tone-Coded Squelch System. This is for when you are sending messages.

Understanding T-CTCSS:

CTCSS sends out a steady, low tone with your voice. This tone can't be heard by
people, only by radios. If you set a T-CTCSS tone, only radios with the same tone on
R-CTCSS will listen to you. It keeps your chatter private from others who don't use
the tone.

Here are the types of values vou can choose for T-CTCSS:
Tones like 67.0 Hz, 71.9 Hz, or 74.4 Hz go to 250.3 Hz.

Remember, for your pals to hear you, they must set the same CTCSS tone on their
radio's receive setting (R-CTCSS). You won't catch each other's calls if you don't
match. This is great for keeping your group's talks within the group.

N° |Tome(Hz)) N° |Tome(Hz)| N° |Tone(Hz)) N° |Tone(Hz) N° |Tone(Hz)
1 670 | m 94.8 21 1318 | 3 1713 41 2035
I : . | | |
2 693 12 97.4 2 136.5 32 1138 | 4 206.5
3 79 | 13 100.0 23 1413 33 1773 43 210.7
4 744 | 14 103.5 24 146.2 34 179.9 44 218.1
5 70 | 15 107.2 25 151.4 35 183.5 = 45 2257
6 797 | 16 110.9 26 156.7 36 186.2 46 229.1
7 825 | 17 | 1148 27 159.8 37 1899 47 233.6
8 854 | 18 118.8 28 162.2 38 192.8 48 2418
9 885 | 19 | 1230 29 1655 | 39 | 1966 @ 49 2503
10 95 | 20 127.3 30 1679 | 40 199.5 50 254.1
Table 8.1. CTCSS tones
[ 1] 9 =
UOICE™ -Menuitem 1y

The "VOICE" menu item on your Baofeng UV-5R radio is about the voice prompt
feature.

Here's what the VOICE feature does:

When you turn this on, the radio talks to you. It tells you what mode you are in or what
setting you've changed. This can be nice without looking at the radio's screen.
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Possible choices for the VOICE setting are:
"OFF" — No voice prompts.

"English" — You'll hear prompts in English.
"Chinese" — You'll hear prompts in Chinese.

With the VOICE feature, your radio can guide you through its functions without
looking at the display. This can be handy, for example, if you’re in the dark or keeping
your eyes elsewhere.

“Ani-ID” - Menu item 15

The "ANI-ID" menu item on your Baofeng UV-5R stands for "Automatic Number
Identification." This feature allows you to identify the radio transmitting during a
conversation.

Here's what ANI can do:

When you talk, ANI sends a unique ID number. This lets the others know it's you
who's sending the message.

Possible values you might enter for ANI are usually a code:
You can program numbers into the radio to represent your ID.

Using ANI is helpful for teams that need to know exactly who is talking without
asking, like in some businesses or when you're part of a severe hobby group. Each
member gets a unique ANI, so it's clear who's sending out a call.

“DTMFST” -Menu item16

The "DTMFST" menu item on your Baofeng UV-5R allows you to set up how DTMF
tones are sent. DTMF stands for dual-tone multi-frequency, the sound you hear when
you press buttons on a phone.

Here’s why DTMF is important:

DTMF tones can send signals to other radios or systems, such as opening repeater
systems or making a call.

Choices for "DTMFST" are:
"OFF" — No DTMF tones are sent.

"DT-ST" — Tones play when you press the PT'T button and a number key.

"DT-FR" — Tones play when you press a number key.
"DT-BOTH" - Tones play with PTT or straight from key presses.
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Setting up your DTMFST helps you select how you want those beep sounds to sound
when you punch in numbers, which can help you control different devices or systems
by radio.

“<-CODE” -Menuitem17

This option allows you to select a 5-digit PTT-ID DTMF code for radio transmission
identification from a set of 15 pre-programmed DTMF codes. The transmission
method is carried out according to the settings in menu 19 PTT-ID.

Options you can set: from 1 to 15.

In essence, this is a personal identifier for the radio station owner. It is used very
rarely but can be useful when working with certain repeaters that require
identification or when operating within a group where it's necessary to identify the
transmitting user without specifying who exactly is speaking. With 15 memory slots,
you can pass the radio to a partner after changing the S-CODE setting to the slot
where their identifier is saved. Again, this is extremely rarely used.

So, don't change anything unless you intend to introduce system identification via
DTMEF codes in practice.

However, you cannot change this option. It changes only through the computer.

“SC-REU” -Menu item 18

“SC-REV” - SCAN RESUME METHOD: This transceiver allows you to scan memory
channels, all the bands, or part of the bands. When the transceiver detects a
communication, the scan stops automatically.

Here are the options you can set for:

"TO" (Time Operation): Scanning will stop when an active signal is detected. The
scanning will stop on each channel or active frequency for a predetermined time. After
that time, the scan will resume automatically.

"CO" (Carrier Operation): The scanning will stop and remain in the frequency or
channel until the active signal disappears.

"SE"(Search Operation): The scanning will stop and remain in the frequency or
channel after it detects an active signal.

“PTT-ID” - Menuitem 19

The "PTT-ID" function on the Baofeng UV-5R sends a unique identification code when
you start or end a transmission. This code can be a series of tones or digital data
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representing you or your station. It’s like saying, “This is me,” every time you talk or
stop talking.

Yes, that's right. The identification code itself is set in the S-CODE option on the PC
only.

Here are the choices for "PTT-ID":

"OFF" - No ID is sent with your transmissions.

"BOT" - ID is sent at the Beginning Of Transmission.
"EOT" - ID is sent at the End Of Transmission.
"BOTH" - ID is sent at the beginning and the end of your transmission.

This feature is handy for identifying yourself in a group or network and complies with
specific regulations that require identification during communications.

“PTT-LT” -Menuitem 20

The "PTT-LT" menu item on the Baofeng UV-5R stands for "Push-To-Talk Release
Time." It controls how long the radio waits after you release the PT'T button before it
stops transmitting. This feature helps to ensure that your last words aren't cut off by
a too-quick release of the PT'T button.

Possible values for "PTT-LT" are:

OFF': No delay. The transmission stops immediately once PTT is released.

5: 500 ms (milliseconds) delay after releasing the PT'T.
10: 1000 ms (1 second) delay.
15: 1500 ms delay.

This setting can be very useful to ensure all your communication is clearly heard and
not unintentionally clipped at the end of your transmission.

“MDF-A” and “MDF-B” - Menu items 21-22

"MDF-A" and "MDF-B" on your Baofeng UV-5R refer to the Mode Display Formats for
the screen's A and B display rows. These settings control what information is displayed
on your radio's display. You can choose to see channel numbers, frequencies, or
channel names.

Here are the options you can set for both "MDF-A" and "MDF-B":
"CH" — Displays the channel number.
"FR" — Shows the frequency of the channel.
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"NAME" — Displays the channel's name, if it has one.

These settings help you quickly determine what channel or frequency you're working
with. Choose the one that suits you best!

“BCL” -Menu item 23

The "BCL" function on the Baofeng UV-5R stands for "Busy Channel Lockout." It's a
helpful feature that helps prevent you from accidentally transmitting on a channel
already in use. It stops interference with ongoing communications by preventing you
from transmitting if the channel is active.

Here are the two settings you can choose for "BCL":

OFF': This setting allows you to transmit on any channel, whether busy or not.
ON: When set to this, the radio will prevent transmission if the channel is in use.

Turning on "BCL" is an excellent way to avoid interrupting or interfering with others,
promoting courteous and efficient communication channels.

“AUTOLK” - Menu item 24

The "AUTOLK" menu item on the Baofeng UV-5R stands for "Automatic Key Lock."
This feature automatically locks the keypad after a set period of inactivity. It's handy
for preventing accidental button presses, especially if you carry the radio in a pocket
or a pack.

Here are the options for the "AUTOLK":
OFF: The keypad won't lock automatically.

ON: The keypad will lock itself after a period of inactivity.

Enabling "AUTOLK" can be useful for avoiding making unintended changes to your
radio settings while you're moving around.

“SFT-D” - Menu item 25 - for work with Repeaters

The "SFT-D" menu item on the Baofeng UV-5R stands for "Shift Direction." It's used
when setting up the radio to access repeaters. Repeaters receive signals on one
frequency and transmit them on another to increase the range of communication.

Here's what "SFT-D" does:

OFF': No shift. The radio transmits and receives on the same frequency.

+: Positive shift. Radio adds to the frequency it receives to get the transmit frequency.

—: Negative shift. Radio subtracts from the frequency it receives to get the transmit
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frequency.

These shifted frequencies help your radio properly use repeaters for longer-distance
communication.

“OFFSET” - Menu item 26 - for work with Repeaters

The "Offset" menu item on the Baofeng UV-5R allows you to set the frequency
difference between the transmit and receive frequencies when using a repeater. This
is the amount your radio will "shift" from the receive to the transmit frequency.

Possible values for the "Offset" setting can range from "000.000" to "999.995" MHz in
steps as small as 5 kHz.

You'll set the "Offset" based on the requirements of the repeater you're using.

The right "Offset" ensures you can talk through repeaters effectively.

“MEM-CH” and “DEL-CH” - Menu item 27-28

The "MEM-CH" and "DEL-CH" menu items on the Baofeng UV-5R relate to managing
saved channels in the radio's memory. MEMCH stands for "Memory Channel." It saves
a particular frequency and its settings (like CTCSS/DCS codes) into a memory
channel. You don't select values in a traditional sense here; instead, you choose the
memory slot (number) where you want the current frequency and settings to be saved.
Depending on the model, your Baofeng UV-5R can have up to 128 memory slots.

To save a channel:

Tune to the desired frequency.

Press MENU and go to "MEM-CH."

Use the arrow keys to choose the memory slot number.
Press MENU to save the frequency to that slot.

Press EXIT to leave.

DEL-CH stands for "Delete Channel." This option removes a previously saved
frequency from a memory slot.

To delete a saved channel:

Go to the memory channel you wish to clear.
Press MENU and navigate to "DEL-CH."
Select the memory slot number you want to clear.

Press MENU to delete the channel from memory.
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Press EXIT to exit the menu.

Using "MEM-CH" and "DEL-CH," you can customize your radio's channel list to suit
your needs. This ensures easy access to frequently used frequencies and removes those
you no longer need.

“WT-LED,” “RH-LED” and “TX-LED” - Menu item 29-31
The "WT-LED," "RX-LED," and "TX-LED" are menu settings on the Baofeng UV-5R
that control the behavior of the LED indicator during different radio states.

® WT-LED stands for "Standby LED." It sets the LED color when the radio is on
but not actively receiving or transmitting.

® RX-LED means "Receive LED." It decides the LED color when the radio is
receiving a transmission.

® TX-LED refers to "Transmit LED." It selects the LED color when you're
transmitting.

Possible values for these settings are:
OFF': The LED won't light in that state.
Blue

Orange

Purple

These settings let you customize how your radio looks and operates visually in
different modes for convenience and preference.

“AL-MOD” - Menu item 32

The "AL-MOD" menu item on the Baofeng UV-5R stands for "Alarm Mode." This
setting adjusts how the radio's alarm function works.

You can set "AL-MOD" to:
SITE: The alarm will sound only from the radio itself.

TONE: The radio will transmit an alarm tone to a repeater.
CODE: The radio will transmit an alarm code to a repeater.
On newer radios, you might also see:

OFF': This turns the alarm function off.

When choosing "TONE" or "CODE," if someone else's radio is set to respond to these
signals and is within range, it could also trigger their alarm function.
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The alarm function can be used in various scenarios, such as calling for emergency
attention. Always use it responsibly.

“BAND™-Menuitem 33

The "BAND" menu item on your Baofeng UV-5R radio lets you switch between
frequency bands.

The possible values are:

VHF (Very High Frequency): Ranges from 136-174 MHz.

UHF (Ultra High Frequency): Covers 400-520 MHz.

Remember, VHF is better for open areas, and UHF works better in cities or regions
with obstacles.

“TDR-AB” - Menu item 34

The "TDR-AB" menu item on the Baofeng UV-5R allows you to select which frequency
or channel you will transmit on when using a dual watch or monitoring two channels
simultaneously.

Possible values for "T'DR-AB":

A: You will transmit on the frequency or channel on the top display line (A).

B: You will transmit on the frequency or channel on the bottom display line (B).

This lets you control which channel you talk on without leaving dual watch mode.

“STE” -Menu item 35

The "STE" menu item on the Baofeng UV-5R stands for "Squelch Tail Eliminate." It
reduces the noise you hear after the other person stops transmitting.

You can set "STE" to:

OFF': After transmission, there might be a squelch tail, but no tone will be sent to
eliminate it.

1-10: This sends a 55 Hz tone for a duration varying from around 0.1 seconds (1) to
around 1 second (10). If the other radio is set up to recognize the tone, this can
eliminate the squelch tail.

If you decide to use this feature, both radios in the conversation must be set up
correctly for it to work.
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“RP-STE” - Menu item 36

"RP-STE" on your Baofeng UV-5R stands for "Repeater Squelch Tail Eliminate." It's
designed to reduce unwanted noise (squelch tail) you might hear when a conversation
ends during repeater use.

The potential "RP-STE" values are:
OFF: No change. There may still be a squelch tail.

1-10: This will determine the length of a 55 Hz tone (around 0.1 to 1 second), sent to
eliminate the squelch tail.

Remember, for "RP-STE" to work, the repeater you're using should be set up to
recognize the tone at the end of each transmission.

“RPT-RL” - Menu item 37

The "RPT-RL" feature on a Baofeng UV-5R relates to "Repeater Talk Around." This
function lets you talk directly to a radio on a repeater's output frequency, bypassing
the repeater.

The possible values for "RPT-RL" are:

OFF: The radio transmits on the normal frequency.

ON: The radio transmits on the repeater's output frequency instead of the input
frequency.

This option should respect local regulations and the repeater operator's rules.

“PONMGS™ - Menu item 38

The "PONMGS" menu item on the Baofeng UV-5R refers to "Power On Message." This
setting controls what is displayed when you turn the radio on.
Here are the possible values for "PONMGS":

FULL: When you turn the radio on, it displays an entire greeting message.

MSG: This setting allows you to show a custom message you've set up instead of the
default entire message.

If you have chosen "MSG", you must set up your custom message in another menu
section related to custom messages.

“ROGER” -Menu item 39

The "ROGER" menu item on a Baofeng UV-5R radio refers to the "Roger Beep" feature.
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This feature plays a beep sound at the end of a transmission to let others know you've
finished speaking.

The possible values for the "ROGER" setting are:

OFF': No beep sounds at the end of a transmission.

ON: A beep will sound when you release the PTT (Push-To-Talk) button, indicating
the end of your transmission.

Using the Roger Beep can be helpful in noisy environments or when clear
communication ends are needed. However, it should be used sparingly, as it might be
distracting or annoying for others in a quiet setting.

“RESET” -Menuitem 40

The Baofeng UV-5R radio's "RESET" menu item resets the radio to its factory default
settings. This feature can be helpful if you're experiencing radio problems or want to
start fresh with your configurations.

There are two possible values for the "RESET" setting:

ALL: This resets all settings on the radio, including menu items, frequencies, and
other configurations, back to the default factory settings.

VFO: This option resets only the VFO (Variable Frequency Oscillator) settings. In
VFO mode, you manually enter frequencies to use, so this reset will clear any
frequencies you've entered and return them to their default state.

Caution: Resetting the radio can erase all your saved settings and frequencies. It’s
good practice to make a note of any important configurations before performing a
reset.
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Initial Setup and Main Buttons UV-K5 (8)

The Quansheng UV-KS5 is a compact, versatile handheld radio equipped with various
controls and keys to navigate its featu;_?s.
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Let's take a closer look at them.
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1. Signal Strength. The smaller the number of grids, the weaker the signal.

. Transmitting Output Power Indicator. The current transmitting output power

is high(H), medium(M), or low(L).

. CT will appear when the current code is CTCSS, and DCS will appear when the

current code is DCS.

4. The voice prompt is on.

The radio works in narrow-band mode.

6. VOX Function. When the sound pressure reaches the set value, the

10
11

12

13.
14.
15.
16.
17.
18.
19.
20.
21.

transmission is started. This function can be set through the menu.

+ It means transmitting frequency equals receiving frequency plus a frequency
deviation, -It means transmitting frequency equals receiving frequency minus a
frequency deviation.

DTMF signal decoding is on.

The frequency dual watch is on. Could you dual-watch the two frequency bands
shown on the display?

. Keypad locking.
. The current battery is displayed. When the battery is nearly exhausted, it

shows. This means the battery needs to be charged, and the radio will send a
low-power alarm prompt regularly.

. The main channel indicates. When pressing PTT to initiate a call on the

secondary channel, all operations will work on the main channel.
The voice encryption of this channel is on.

Reverse mode. Receive and transmit frequency reverse.
Scanning. Participating in scan list 1. Participating in scan list 2.
Cross-Band Receiving/Transmitting.

Receiving.

Transmitting.

Type-C charging mark.

AM receiving mark.

NOAA channel atuomatic scan.
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Main Menu in Quansheng UV-K5S (8)

won't repeat myself; most items mirror the Baofeng UV-5R radio menu. However,
certain items are not found on Baofeng. Let's focus on those, as they represent
practical interests and make this radio station unique and appealing.

“SCR” -Menu item 11 - Encrypted Communication

The "SCR" menu item on the Quansheng UV-K5 (8) and UV-K5 (99) radio stands for
"Scrambler." When activated, the scrambler feature encrypts your voice, making
communication more private. This way, others with a standard radio will hear your
transmission as distorted and won't understand it. It helps maintain privacy in your
communications.

The possible values for the "SCR'" function typically are:

1-10: This setting turns on the scrambler function on one of 10 variants.
OFF: This setting turns off the scrambler function, leading to normal transmission.

The scrambler function on the Quansheng UV-KS5 (8) radio is used to make your voice
transmissions more private. When you turn it on, the radio mixes up or "scrambles"
your voice signal. People with radios set to the same scramble code can transmit
output and understand what you're saying. Other people with regular radios will just
hear noise and won't be able to make out your words.

The purpose of using this:

Privacy: To keep conversations private from people who might be listening in on the
same frequency.

Security: In a situation where secure communication is needed, like for a business or
during certain outdoor activities.

Interference: To reduce the chance of interference with others using the same
frequency.

But remember, this scrambling is not the same as encryption for high security. It
jumbles the voice for some level of privacy in casual use.

“UoL” -Menu item Y7

The "VOL" menu item on the Quansheng UV-K5 (8) and UV-K5 (99) radio stands for
"Battery voltage." You can see the battery's current indicators. When turned on, the
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radio station also shows the current-voltage values in Volts.

Don't even ask about the practical use of this rather, more complete information about
the state of battery charge. Cool feature, let it be.

“AmMm”-menuitem 48

"Amplitude Modulation On/Off (Used only for 108-136MHz)." This is another unique
feature of this radio station. The point is that not all frequency bands use FM
modulation. For example, Amplitude Modulation (AM) is actively used in aviation. I
won't explain here why aviators prefer this modulation type; it's how it evolved. This
setting allows us to listen to the 108-136 MHz range in AM.

That's right. It means we can hear pilots' conversations or air traffic controllers
talking to pilots. I find this quite intriguing. The radio station won't allow you to
transmit on these frequencies, but you don't really need to unless you're a pilot.
However, pilots have their own more advanced radio stations.

“NOAA_S” - Menuitem Y9

NOAA Channel Auto Scan On/Off. The "NOAA_S" menu item on the Quansheng UV-
K5 refers to the NOAA Channel Auto Scan feature. This setting automatically scans
the radio through the available NOAA Weather Stations.

Here are the possible values for the NOAA S menu item on the Quansheng UV-K5
radio:

On: This setting enables the auto-scan feature, which allows the radio to continuously
scan through NOAA channels to find weather updates and alerts.

Off: This setting disables the NOAA channel auto-scan feature, meaning the radio will
not automatically search for NOAA stations.

To use this feature, you switch to the NOAA_ S menu item and select either 'On' or 'Off'
depending on whether you want the radio to scan the NOAA weather channels
automatically.

There are a couple of points about fast dialing, but they are not of practical interest.
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Your First Broadcast “0On AIR”

Making your first broadcast on the air is an exciting moment. Here’s a simple guide to
help you with your first transmission using 1st channel of GMRS frequencies and
HAM radios like the Baofeng UV-5R and the Quansheng UV-K5.

Before You Transmit:

* Ensure your radio is programmed with the correct frequency. For GMRS, use the
first channel, which is commonly 462.5625 MHz. For HAM radios, ensure you're
licensed and choose an appropriate frequency based on your license class.

e For Baofeng UV-5R and Quansheng UV-K5, ensure your battery is fully charged,
and you're in an area with a good line of sight (if possible).

Making the Broadcast:

Listen First: Turn on your radio and listen to the frequency for a few moments to

ensure it’s clear. Avoid interrupting ongoing conversations.
Press to Talk: Press the push-to-talk (PTT) button when the frequency is clear.

Introduce Yourself: If you're on a HAM frequency, start with your call sign. For
GMRS, you can start by saying, “This is [Your Name or Call Sign], broadcasting for
the first time. How does my transmission sound?”

Wait for Responses: Release the PTT button and wait. If someone responds, they
might give you feedback on your transmission quality or just greet you.

Respond Politely: Press the PTT again to respond. Keep it simple and polite, “Thank
you for the feedback. It’s great to be here!”

Additional Tips:

* Speak clearly and at an average volume. There's no need to shout.

* Keep your transmissions brief and to the point, especially if the channel is busy.

* Be patient. Sometimes, frequencies are quiet, and you might not get an immediate
response.

Remember, preparation and etiquette are key to a successful first broadcast. Welcome
to the airwaves!
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Figure: 8.5. “On AIR”

Example of Practical Using Split Tones

sing split tones in two-way radio communication allows for selective listening
where the radio has only been programmed to receive transmissions containing
a specific sub-audible tone. Let’s explore a practical scenario involving three radios,
each on the 1st channel of GMRS frequencies: one Baofeng UV-5R, one Quansheng
UV-K5, both set with a split tone of 67 Hz, and a third station, a UV-K6, with no split
tones set.
Here’s what happens in such a setting:
Programming Radios with Split Tones: The Baofeng UV-5R and Quansheng UV-K5
are programmed to use a split tone of 67 Hz. This means they will not audibly receive
any transmission that does not include this specific tone.
The Third Station (UV-K6) Without Split Tones: The UV-K6 isn’t configured with any
specific CTCSS/DCS tones.
All Stations on the Same Frequency: Even though all three radios are tuned to the
same GMRS channel, only the two configured to communicate using the 67 Hz tone
will actually “hear” each other.

When the UV-K6, which does not use split tones, attempts to broadcast, this is what
will occur:

* The Baofeng UV-5R and Quansheng UV-K5 users won’t hear the transmission
from the UV-K6. Their radios remain silent as the transmitted signal does not have
the 67 Hz tone encoded.
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 The UV-K6 will be able to receive transmissions from the other two radios if it is
programmed to listen to the standard GMRS channel without sub-tones, assuming
it does not have a tone squelch set.

e Ifthe UV-K6 has a broadcast on the channel, this information is only received as a
‘carrier’ by the Baofeng and Quansheng, indicated by their signal indicators (if
available), but with no audio being passed through because of the required tone.

Without the split tone, the environment on the Baofeng and Quansheng remains
quiet. This setup can benefit busy areas where less important transmissions can be
filtered out. In a practical sense, split tone usage is essential in group communications
where one subgroup needs privacy or is meant to operate undisturbed by the rest of
the participants not using these tones.

This situation highlights the utility of CTCSS/DCS tones in managing group
communications and filtering unwanted noise or interruptions by only allowing
transmissions with specific tones to be heard. It’s important to note that since we are
not using repeaters, the range of communication is typically limited to line-of-sight or
slightly beyond due to the nature of VHF/UHF radio waves.

?” ’

L

F oF l.'!- I
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Figure 8.6. Left=Transmit, Center=Speaker Active, Right=Speaker Active
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Figure 8.7. Left=No Sound, Center=No Sound, Right=Transmit

Programming Your Radio with Chirp

P rogramming your Baofeng and Quansheng radios with CHIRP is straightforward

and quick. CHIRP is a free, open-source tool that supports a wide array of radios,
including many models of Baofeng and Quansheng. To begin, you'll need a computer,
the correct cable for your radio, and the CHIRP software.

Firstly, download and install CHIRP from its official website: www.chirpmyradio.com.
Ensure you have the correct version for your operating system.

Once installed, gather the following before connecting your radio:

Compatible USB Programming Cable:

This usually comes with your radio, or you can buy one that is compatible with your
model.

Figure 8.8. USB Programming Cable
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Device Driver:

Install the necessary USB driver for the programming cable. Sometimes, the driver
installs automatically when you connect the cable to your computer. Remember the
COM port—in my case, it's COMS5. In your case, it may be different.

[ & Monitors
¥ Network adapters
K" Other devices

v ®_Ports (COM & LP

W Prolific PL2303GS USB Serial COM Port (COMS5)

Standard Serial over Bluetooth link (COM3)
ﬁ Standard Serial over Bluetooth link (COM4)
- == Print queues

[ Processors
| - J I |
Figure 8.9. Device Driver on COM5 in my Case

Radio Model Selection:

Open CHIRP and select the correct radio model you intend to program. Go to Radio
and then Download From Radio to pull a copy of the existing configuration from your
radio as a starting point.

Port COMS3: Prolific PL2303GS USB Serial COM Port (COMS) ~

Vendor Baofeng

Model UV-5R

0K Cancel

Figure 8.10. Radio Model Selection
To program your radio, follow these steps:
Step 1: Connect the Radio

Connect your Baofeng or Quansheng radio to the computer using the programming
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cable.

Switch the radio on. Be sure to turn the volume knob to maximum, and make sure you
are not on active channels.

Step 2: Download the Existing Configuration from Your Radio
In CHIRP, under the Radio menu, choose Download from Radio.
Choose the correct COM port, select the correct radio model, and click OK.

CHIRP will read your radio's current configuration. Save this original configuration
file before making any changes—having a backup is always good.

Step 3: Edit Channels
CHIRP's interface shows a spreadsheet-like grid.

Enter frequencies, channel names, tones, and other settings as needed for each
channel you wish to program.

You can manually enter this information or import it from various sources, such as the
radio reference website.

Tone Tone DI A
T LY T L
Mod e 5 h OTC RX DTCS ity Cross Mode Duplex Offset Mode Skip Power Comment

High

A EREEEEEEEEER K]

Figure 8.11. Edit Channels with CHIRP
Step 4: Upload the Configuration to Your Radio
Once configuring the channels, go to the Radio menu and choose Upload to Radio.

Follow the on-screen instructions, then wait for CHIRP to write the new configuration
to your radio.

Step 5: Disconnect and Test

After the upload is complete, disconnect the programming cable. Cycle the power on
the radio. Test the programmed channels to ensure they work as intended.
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When programming, remember:

Check Local Laws: Ensure the frequencies of your program are legal for your use.

Have the Correct Frequency Details: This includes the frequencies and any sub-
audible (CTCSS/DCS) tones needed for accessing repeaters.

Pay Attention to Duplex Settings: This determines whether your radio transmits and
receives on the same frequency (Simplex) or different frequencies (Duplex) for
repeater operation.

Programming with CHIRP is all about preparation, careful data entry, and testing.
Save a copy of the original configuration, double-check your programming choices, and
thoroughly test your setup. With caution and precision, CHIRP can be an invaluable
tool to personalize and enhance your radio communication experience.
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Pre-Ready Setting for GMRS, MURS, and
FRS Channels

Setting up your radio with pre-ready settings for GMRS, MURS, and FRS channels
using CHIRP software can streamline your communication setup.

Here’s how to do it step by step:
Step 1: Launch CHIRP

Open CHIRP.

Step 2: Download From Radio

Go to the “Radio” menu and select “Download From Radio.” Select the correct port
your radio is connected to, choose your radio model, and hit “OK.” CHIRP will
download the existing configuration from your radio.

Step 3: Access to Pre-Ready Settings

With the configuration loaded, you can now access pre-ready settings: go to “File” >
“Open Stock Config” > “US FRS and GMRS Channels”. Copy and paste all Channels
into your Project.

= CHIRP (US FRS and GMRS Channels.csv)

File Edit View Radio Help

Mew Ctri+N
New Window Ctrl+ Shift+N
Open Ctrl+O = Tone =—— — ==
Open Stock Config > Open stock config directory
Chpen Rac 8 AU NZ UHF Citizens Band.csv
DE Freenet Frequencies.csv
Save As Alt+ Ctrl« 5

EU LPD and PMR Channels.csv
FR Marine VHF Channels.csv

GR Marine VHF Channels.csv

Import from file...
Export to CSV... Ctri+E

Load Module.
- PL Calling Frequencies and Simplex.csv

Print... Ctri+P SE Jaktradio 155MHz.csv
Print Preview SE NO KDR444, cov
Close Ctri= W UK Business Radio Simple Light Frequencies.csv
Cuit US 60 meter channels (Center).csv
11 467637500 FRS N US 60 meter channels (Dial).csv
12 467662500 FRS12 [ US CA Railroad Channels.csv ]

13 467687500 FRS13 US Calling Frequencies.csv
14 |467.712500 FRS 14 | USFRS and GMRS Channels.csv |

462.5500 5
15 462550000 FRS1S US MURS Channels.csv

462575000 FRS 16 :
e 4 USMarine VHF Chaﬂnels::\

P T - e g

Figure 8.12. Access to Pre-Ready Settings
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Step 4: Review and Edit

Review the imported channels. As needed, you can edit settings, such as the name,
frequency, and other parameters.

Step 5: Upload to Radio

Once satisfied with the setup, go to the “Radio” menu again and select “Upload To
Radio.” Follow the prompts to upload the configuration back to your radio.

Step 6: Test Your Settings

Disconnect your radio and test the new GMRS, MURS, and FRS channels to ensure
they work as expected.

Respect local regulations regarding the use of GMRS, MURS, and FRS frequencies.
CHIRP simplifies setting up your radio, making getting on the air quickly and
efficiently easier.

Listening Railroad and Marine Channels (Secret 4)

You can use the Open Stock Config feature to listen to railroad and marine channels
on your radio. Programming of Channels made with CHIRP software. Follow these
simple steps:

Launch CHIRP on your computer. Connect your radio with a USB cable. Go to the
“Radio” menu and select “Download From Radio” to load your current settings.

Navigate to the “Radio” menu again and click “Open Stock Config.” This opens a list
of various pre-programmed channel options.

Look for stock configurations labeled "Railroad" or "Marine" and select the one you
want. These lists will contain the standard frequencies used by railroads and marine
operations.

Copy these channels into your current radio configuration. Then, upload the updated
configuration to your radio using the “Upload To Radio” function.

Disconnect your radio and scan the new railroad and marine channels to listen in.

Rest assured, using CHIRP's Open Stock Config settings is a legal and easy way to
access these frequencies for listening purposes. Just remember, transmitting on these
frequencies typically requires proper licensing or authorization, so ensure your use
complies with local laws and regulations.

Important Note:

Anyone intending to listen to radio transmissions should know that a license is not
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required for a radio receiver as long as it is incapable of transmission.

However, while it is not illegal to sell, buy, or own a scanning or other receiver in the
USA, it must only be used to listen to transmissions intended for GENERAL
RECEPTION. You can listen to Amateur and Citizens’ Band transmissions, licensed
broadcast radio, and weather and navigation broadcasts.

Listening to any other radio services unless authorized by a designated person is an
offense. This means listening to anything other than general reception transmissions
is illegal unless you are a licensed user of the frequencies in question or have been
specifically authorized. Additionally, if communication is overheard, it is illegal to
disclose to a third party what you have heard or to profit from the information.

Listening Airr Traffic Control and Pilots
(Secret 5)

L istening to Air Traffic Control (ATC) and communication between pilots provides
a fascinating insight into the aviation world. For enthusiasts with a Quansheng
UV-K5 (8) and UV-K5 (99), here’s what you need to know:

The Quansheng UV-K5 primarily operates with FM modulation and is designed for
the VHF/UHF frequencies commonly used for land mobile radio systems. However, it
also supports AM modulation used in aircraft communications.

It's really Cool! You just need to set up menu item 48 “ON” and enter frequency.

i

i
"/:Jr"?.- |
I imad .//

Figure 8.13 - 122.750 AM
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Air traffic communications occur on dedicated frequencies within the high frequency
(VHF) aviation band (108 to 137 MHz), specifically between 118 to 136 MHz.
Communications use AM mode to allow multiple signals to be received at once.

Here are some important frequencies to know:

121.5 MHz: Emergency frequency used by pilots during emergencies. Emergency
locator beacons from crashed planes may also transmit on this frequency.

122.750 MHz: General aviation air-to-air communications frequency.

123.025 MHz: Helicopter air-to-air communications frequency.

123.450 MHz: Unofficial air-to-air communications frequency.

Search between 122.0 and 123.65 MHz for Unicom (uncontrolled airports) and
additional air-to-air communications.

Search between 128.825 and 132.000 MHz for ARINC frequencies used by airlines,
corporate aviation, and general aviation for fuel, parking, and other requests.

Always be aware of and comply with local regulations regarding the monitoring of
radio frequencies. You can also listen to air traffic control from around the world on
websites such as liveate.net, globalair.com, airnav.com, and radioreference.com.
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C(HAPTER 9

Detail Look at Repeaters

epeaters is a crucial segment designed to deepen your understanding of how
repeaters enhance HAM radio communications. Repeaters are the backbone

that extends the reach of our radios beyond the horizon. Whether nestled on
a distant hilltop or perched atop a towering city building, repeaters capture the signals
from our handheld devices and cast them out afar, allowing for clear communication
across great distances.

Have you ever wondered how to locate the repeaters nearest to you? This chapter
elucidates the tips and tools that effortlessly lead you to those silent guardians waiting
to relay your message.

Next, we navigate the technical yet thoroughly rewarding process of configuring your
radio to connect with a repeater. We walk you through an example that brings this
process to life, ensuring you can confidently tackle this task.

Nothing beats the exhilarating moment of going on air. We walk you through the
steps, including the protocols for announcing your call sign, to ensure your debut on
the repeater bands is smooth and polished.

We address the nuances of etiquette. Operating on GMRS and other bands comes with
a set of unwritten rules - a roadmap to courteous and efficient communication.
Understanding this etiquette ensures that all users share the airwaves in harmony.
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Why are Repeaters Needed?

epeaters are essential in HAM radio as they serve as a bridge between
R communication barriers. Imagine the radio waves from your handheld
transceiver like the light from a flashlight; they travel well, but only until they meet
an obstacle. This is where the repeater steps in. It acts like a high vantage point that
takes your "light" and broadcasts it further than you could.

The need for repeaters is anchored in the physical properties of radio signals. These
signals can be limited by the natural line of sight. Earth's curvature, buildings,
mountains—all of it can prevent your signal from reaching other operators. That’s
quite the hindrance if you're trying to send a message beyond a couple of miles,
especially in VHF and UHF bands.

In emergency scenarios, this limitation poses a real problem. A functioning
communication system is vital when infrastructures like cell towers and internet
networks fail. Repeaters installed at strategic locations ensure messages can be
relayed over broader areas, enabling effective emergency or disaster response
communications.

Repeaters benefit the amateur radio community on a daily basis. Routine checks,
social chats, or event coordination enhance the experience, making it possible to talk
to fellow HAMs located far away, even in different cities or counties.

Ultimately, repeaters expand the reach of every radio operator, creating a web that
interconnects the community tighter and further than what's possible with a radio
alone. They are the workhorse of the HAM radio communication, vital for both daily
operations and vital emergency communication.

What Types of Repeaters are There?

n the HAM radio world, repeaters come in several varieties, each uniquely suited

to different communication needs. Some repeaters are designed to work with
analog signals, which many HAM operators use for voice communication. These
analog repeaters simply receive a signal, amplify it, and retransmit it on a different
frequency.

As technology advanced, so did repeaters. Digital repeaters entered the scene,
accommodating the newer digital modes of communication. These are not just about
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voice; they can handle data and even images, broadening the scope of communication.

Repeaters also work with specific digital communication standards, such as D-STAR,
DMR, and System Fusion. Each of these standards has its own set of features. For
example, D-STAR can transmit data alongside voice without affecting voice quality,
while DMR is known for its efficient spectrum use, allowing two conversations on the
same frequency.

Some repeaters support linked systems, enabling them to connect with other
repeaters. This networking can create wide-area coverage, creating a patchwork of
repeaters so that HAM operators can communicate across vast distances, sometimes
even globally.

In essence, repeaters are diverse, each type bringing advantages to HAM radio
communications. Whether you're involved in day-to-day chatter or emergency
services, there's a repeater built for your needs.

How to Find Repeaters Closest to You?
(Secret 6)

iscovering repeaters near you is an important step for any HAM radio operator.

It opens up doors to a wider community and dramatically enhances your
communication capabilities. Whether you’re newly licensed or an experienced
operator, finding those local repeaters can significantly improve your experience.

The most straightforward method to get started is to engage with your local amateur
radio club. Most cities or regions have one; these clubs often manage or use repeaters
for local communication. By joining these groups, you gain direct insight into not only
the locations of nearby repeaters but also the best ways to access them, including any
specific settings required.

Another practical approach is utilizing online directories and databases that compile
repeater information. These resources usually allow you to search by location, giving
details about the repeater’s frequency, the tones needed for access, and sometimes
user reviews of the repeater’s reach and clarity. Websites like the National Association
for Amateur Radio (ARRL) provide searchable databases that are kept current
through contributions from the community.

Alongside online resources, numerous smartphone apps are designed to help find local
repeaters. These apps often use your phone's GPS to pinpoint your location and deliver
a list of the nearest repeaters. Some even include extra functionalities, such as
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mapping tools or saving favorite repeaters for future reference.

Another valuable resource is the radio itself. Many modern HAM radios have scanning
capabilities that allow you to sweep through the band and listen for repeater
identifiers or QSOs (conversations) happening in real-time. Though this method
might not provide the specific details like an online directory, it can give you a live
snapshot of repeater activity in your area.

Additionally, other HAM radio operators can be an invaluable resource. By joining
nets or scheduled on-air meetings on a wide-area repeater or even through simplex
(direct radio to radio) communications, you can ask for recommendations on local
repeaters. Often, seasoned operators are more than happy to share their knowledge
and experiences, and this can lead you to discover not just repeaters but also which
ones are most active and fit your interests.

Participating in HAM radio events such as field days or public service activities often
utilizes local repeaters. These events can provide a practical introduction to the
repeaters in your area, showing first-hand how they operate and serving as a direct
application of your search for local repeaters.

Finding the repeaters closest to you requires leveraging technology through apps and
databases, integrating with the local HAM community through clubs and events, and
simply exploring the airwaves directly through your radio. Each of these avenues
offers a unique perspective on the repeaters around you, enhancing your ability to
communicate effectively and enjoy the vast world of amateur radio.

List of some resources:

1. ARRL Repeater Directory - Visit www.arrl.org/repeater-directory to find
listings provided by the American Radio Relay League.

2. RepeaterBook - Access repeater lists on www.repeaterbook.com, which offers a
searchable database.

3. Radio Reference - Go to www.radioreference.com for a comprehensive database
that includes repeaters.

4. The Repeater Map - Check out map.repeaterbook.com for a visual map of
repeaters worldwide.

5. ArtSciPub - They offer a repeater database at www.artscipub.com/repeaters.
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BFREQ OFSEST LCITY CALL  BMODE .~ 5,7 STATUS ECOUNTY IRLP ECHO LINKS/COMMENTS Last Update
436.7125 - NY Valhalla W2ECA oDmR CC14 CCH Westchester Brandmeister DMR Net 2B
438.7125 - NY Valhalla W2ECA omm CC14 CCH Weslchester Brandmeister DMR Net H02A0H04
438125 + NY Woodstock N2ACF 1as Ulster M2ACF Net 202108116
439.5875 - NY New Rochelle KD2LS owma cct  cct Westchester 2017111429
439.875 + NY Hamman N2ACF 188 Orange MN2ACF Net 282/01
440150 + NY Yonkers W2YRC BaS 8BS Westchester 20131117
440.3125 + NY Highland KC20BW DMR ccit ccn Ulstar 201510/28
440400 + NY Greenwood Lake NZNOG 1413 Orange 2014109/28
440650 + NY Valhalla WR2| 1148 1148 Weslchesler 20130815
4415875 + NY Suffemn WZLGB oOmm SCt GGt Rockland 201510423
441.800 + NY Haverstraw W2LGE osiaR 8 Rockland D-STAR REF063 C 2018/03/31
441950 + NY Liberty N2ACF 148 Sullivan NZACF Net 2013/12/08
442.060 + NY Kingston K2HVC 948 Ulster 2008/02/02
442050 + NY Piattsburgh WAZLRE 123.0 OFF Clinton 2008102102
442050 + NY Sam's Point NZLEN 1148 Ulster 4207 6269 NZLEN Net 2006/06/10
442.075 + NY Thielis WILGB NXDON  RANT RAN1 Rockland 2022105/
442100 + NY Frankfort KAZFWN 1035 Harkimer NY State Net 2008/02/02
442100 + NY While Plains NY4Z DIMEL 3G 3C1 Weslichestar DMR-MARC Bronx TRBO Net 20151010
4421875 + NY Thiells W2LGB ysF Rockland 2015110723
442250 + NY Stamford W2SEU Dalaware 200802/02

Figure 9.1. List of Repeaters

HAM radio operators commonly use these websites to locate active repeaters in
various areas. Remember, while most repeaters are open to all users, some might have
access restrictions or require joining a specific group, as detailed in their listings.

Setting Up Your Radio for Work with a
Repeater

S etting up your radio to work with a repeater is straightforward once you know the
process. Firstly, identify the repeater's frequency. This will be split into two
parts: the output frequency, which you listen to, and the input frequency, which you
transmit.

These are commonly offset by a specific amount — for VHF, usually 600 kHz, and for
UHF - 5 MHz.

Next, you need to set the correct offset on your radio. This tells the radio how to switch
between the transmission and reception frequencies. Modern radios often have an
auto-offset function, but you may need to enter this manually if your radio doesn't
support this feature.

After setting the offset, you must program in the appropriate access tones, also called
CTCSS or PL tones. These tones are sub-audible and unlock the repeater when you
transmit. Without the right tone, the repeater will not respond to your signal.

Check the repeater's operational rules. Some require a brief transmission with your
call sign to activate, while others may be open and you can begin by listening and then
join the conversation when appropriate. Ensure your radio's settings align with the
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repeater's requirements before transmitting.

Following these steps correctly ensures that you’ll be able to access and communicate
through your local repeater smoothly.

Examples of Setting Yourr Radios for
Work with Repeaters

For Baofeng UU-5R

To configure your Baofeng UV-5R for use with a repeater that has a receive frequency
of 462.700 MHz, a transmit frequency of 467.700 MHz, and different Split Tones for
receiving and transmitting (88.5 Hz for receive, 67 Hz for transmit), follow these
steps:
1. Power on your Baofeng UV-5R.
2. Enter Frequency Mode by pressing the orange “VFO/MR” button until the
display shows frequency numbers.
3. Type in the receive frequency of the repeater using the keypad: 462.700 (this is
the frequency you'll listen to).

4. Press the “Menu” button and then the number “25” to access the frequency
offset direction setting. Use the up or down arrow key to select the correct
offset direction (in most cases, this will be positive for UHF repeaters like the
one in our example). Press “Menu” to confirm, then “Exit” to go back.

5. Press “Menu” again and enter “26” to set up the offset frequency. Since the
split is standard at 5 MHz for UHF, type in “005.000”. Press “Menu” to
confirm, then “Exit” to go back.

6. To set up the CTCSS tones, press “Menu” and enter “11” to access the
“CTCSS” setting for the receive tone. Use the arrow key to find “088.5” Hz.
Press “Menu” to confirm, then “Exit” to go back.

7. Next, set the transmit tone. Press “Menu” and enter “13”. This is the
“CTCSS” menu. Use the arrow keys to select “067.0” Hz for the transmit tone.
Press “Menu” to confirm, then “Exit” to go back.

Now, set the radio to the transmit frequency by entering 467.700 (this is the frequency
you'll use to transmit).
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Figure 9.2. Examples of Setting

After completing these steps, your Baofeng UV-5R should be correctly configured to
communicate with the specified repeater. Always key the microphone and identify
yourself with your call sign after making adjustments to the settings, to ensure you
are properly transmitting through the repeater.

For Quansheng UU-K5(8)

To configure your Quansheng UV-K5 (8) for use with a repeater that has a receive
frequency of 449.575 MHz, a transmit frequency of 444.5750 MHz, and same Split
Tones for receiving and transmitting (173.8 Hz), follow these steps:

1.
2.

Turn on the Radio: Start by switching on your Quansheng UV-5K (8).

Access Frequency Mode: You need to be in Frequency Mode to input the
repeater’s frequencies. If you're in Channel Mode, press the ‘VFO/MR’ button to
switch. (F+3)

. Enter the Receive Frequency: Using the numeric keypad, enter the repeater’s

receive frequency which is 449.575 MHz.

Set Frequency Offset Direction (8 Menu item SFT-D) to “Minus” value. It means
you will transmit on 449.575-5.0=444.575 MHz.

. Set the Tones: Access the ‘Menu’ again and navigate to the CTCSS/DCS settings

to set the Transfer Split Tone to 173.8 Hz. Do the same for the receive tone.

Exiting the Menu: Press ‘EXIT’ to leave the menu and return to normal
operating mode.

Testing: Finally, press the PTT button and call for a radio check. Wait for a
response to confirm that you've set up your radio correctly for repeater use.

After setting the tone and frequency, you are all set to communicate through the
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repeater using your Quansheng UV-5K (8). Always ensure you are operating within
the legal stipulations and guidelines for radio use in your area.

Figure 9.3. Examples of Setting

Purpose of the Frequency Offset
Direction Setting
he frequency offset direction setting on a radio is crucial for properly using

repeaters. To understand its purpose, let’s delve into repeater basics and then
how to choose the correct offset direction.

Purpose of Frequency Offset Direction

A repeater receives signals on one frequency (the input frequency) and simultaneously
retransmits those signals on another frequency (the output frequency). This process
allows for excellent coverage and signal strength over a wide area, overcoming
obstacles and line-of-sight limitations inherent to radio waves.

The "frequency offset" is the difference between these two frequencies. The "offset
direction" indicates whether the transmit (input to the repeater) frequency is higher
or lower than the receive (output from the repeater) frequency.
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Choosing the Correct Offset Direction

The correct offset direction (positive or negative) depends on the band and the specific
repeater setup. Here are the general guidelines:

 VHF (Very High Frequency) Repeaters: Most VHF repeaters, which range from 144
MHz to 148 MHz, use a positive offset. This means the transmit frequency is higher
than the receive frequency. The standard offset is 600 kHz (0.6 MHz).

 UHF (Ultra High Frequency) Repeaters: Spanning frequencies from 420 MHz to
450 MHz, UHF repeaters typically use a negative offset in some regions and a
positive in others. The norm, however, especially in the U.S., is a positive offset of
5 MHz.

To select the correct offset direction for a specific repeater:

First, identify the repeater's output (listen) and input (transmit) frequencies. These
are often listed in repeater directories or on the repeater’s sponsoring club website.

Second, calculate the difference. If the input frequency is higher, you’ll need a positive
offset. If lower, a negative offset.

Lastly, program this into your radio according to the manufacturer's instructions. For
many radios, including the popular Baofeng models, there is often a menu setting for
the offset direction where you can select positive or negative.

Understanding and setting the correct frequency offset direction ensures your radio
communicates effectively with the repeater, facilitating clear, extended-range
transmissions across the repeater network.

How to Go On AIR Correctly, Call Sign

oining the airwaves, notably on the General Mobile Radio Service (GMRS) band,

takes more than just tuning your radio to the correct frequency. You must observe
the proper protocol, including the appropriate use of your call sign. Understanding
and abiding by these guidelines will help ensure clear, respectful, and lawful
communications.

Before going on air, familiarize yourself with the rules. GMRS is a licensed radio
service in several jurisdictions. This means you need a GMRS license to operate legally
in this band. As part of your license, you'll be assigned a call sign, which you must use
to identify yourself on air.

Predominantly, before transmitting, always listen first. Ensure the frequency is not in
111



Barry Harper

use. Wait for a break or pause in the chatter before speaking up. When it's your time
to talk, depress the Push-To-Talk (PTT) button and count to two before speaking. It
gives your radio a moment to establish a connection with the repeater.

When you start talking, introduce yourself with your call sign. For instance, suppose
your call sign is W12345. Say something like, "This is Whiskey One Two Three Four
Five checking in."

Using the phonetic pronunciation of letters ensures clarity. Do the same while closing
your transmission. Broadcasting your call sign at the end of your conversation and
every 15 minutes is not only appropriate etiquette but also required by law.

Speaking on the radio, especially in the GMRS band, is unlike a normal conversation.
Keep your transmission concise and to the point. Be patient and respectful. Even
though it sounds simple, talking on air does require a few skills. You need to learn to
transfer thought into clear and short phrases, use pauses to let others join in, and
avoid interrupting others.

Above all, remember that courtesy is critical. The airwaves are to be shared and
respected, like any community space. Enjoy your time on air, and use it wisely.

Use Your Call Sign Correctly

Using your call sign correctly on the GMRS band involves a few straightforward rules:

License Requirement: Firstly, obtain a GMRS license if your jurisdiction requires it.
When you get your license, you'll be assigned a unique call sign.

Initial Identification: When you begin a transmission or conversation, you should
identify yourself by stating your call sign.

During Communication: During an extended transmission, regulations typically
require you to announce your call sign every 15 minutes.

Closing: At the end of your communication or transmission, sign off with your call sign
to indicate that you've finished using the channel.

Phonetics: To ensure clarity, especially in noisy or weak signal conditions, you can
spell out your call sign using the phonetic alphabet. For instance, if your call sign is
"WQZY321", you would say "Whiskey Quebec Zulu Yankee Three Two One".

Listening: Always listen first to ensure the frequency is precise before you start your
transmission. Do not interrupt ongoing communications unless there's an emergency.

Following these guidelines, you'll communicate legally on the GMRS band.
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Etiquette When Using GMRS and Other
Bands

sing GMRS and other radio bands is not just about pushing a button and
U speaking; it involves a certain level of etiquette that ensures smooth, respectful,
and efficient communication among users. This etiquette comes down to a few
fundamental principles that, when practiced, enhance the experience for everyone
involved.

The first principle is listening before transmitting. It's crucial to ensure that the
frequency is precise and you're not interrupting an ongoing communication. This
practice avoids congestion and helps maintain clear channels for everyone. When it's
your turn to speak, always start by correctly identifying yourself with your call sign.
This is not just a matter of good manners; it's often a legal requirement.

Speaking slowly and concisely is another cornerstone of radio etiquette. Remember,
you're communicating over airwaves that can sometimes be unpredictable. Clarity
ensures your message is understood the first time, reducing the need for repeats,
which can clog the frequency. Hold the microphone close to your mouth but not
directly in front to avoid distorting the sound.

Equally important is the respect for others' time and space in the band. Keep your
communication brief and concise, allowing others to use the frequency. Extended
conversations, particularly personal ones, can be frustrating for others who may need
the channel for more pressing communications.

Patience is a virtue in radio communication. Channels can become busy, and you
might only sometimes be able to transmit immediately. Wait your turn and avoid
interrupting others. In case of an emergency, however, immediate communication is
paramount, and other users will understand the breach in protocol.

Always end your transmission by clearly stating that you're signing off, often done by
repeating your call sign. This precise closure informs others that the frequency is
available for use. Adhering to these unwritten rules of etiquette ensures a harmonious
environment for all users of GMRS and other bands, making the shared space of
airwaves functional and enjoyable.
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CHAPTERID

Cheating and Custom
Firmware - Day 4

Expanding Baofeng Band Limit to 136-
399 MHz (Secret 7)

ere, I will describe a reasonably primitive but effective method for expanding
the frequency range of the Baofeng UV-5R radio station. We will use the Chirp
program as we have done before. Here's what you need to do to expand the range:

Launch “Chirp,” download the current image of your station, go to the “Settings”
menu, click “Other Settings,” and select “VHF Upper Limit.” By default, it is set to
174 MHz; change it to 399 MHz.

* Also you can change any settings if you want, for example i change Welcome
message to “Go AIR”

Upload the image back to the radio station.
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Figure 10.1. Expanding Baofeng Band Limit to 136-399 MHz

Congratulations, you have expanded the range of operational frequencies. However,
it's important to remember that the radio station's electronic components are designed
to work within standard VHF and UHF ranges. If you intend to transmit frequently
on non-standard frequencies, be aware that this is illegal and will likely damage your
radio station.

"Why do we need these frequencies?" you might ask. "To listen to sounds from space,"
I will reply. We will discuss this in the following chapters.

Unlocking Quansheng Hidden Menu Items
(Secret 8)

he Quansheng UV-K5 (8) radio station comes from the manufacturer with

certain frequencies blocked by default, meaning all frequencies not intended for
UHF and VHF transmission are closed off. Here's how the radio station is configured
out of the box:

Frequency Ranges:

F1: 50.0000-76.0000 MHz (Receive only)
F2: 108.0000-135.9750 MHz (Receive only)
F3: 136.0000-173.9750 MHz (Transmit and receive)
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F4: 174.0000-349.9750 MHz (Receive only)

F5: 350.0000-399.9750 MHz (Receive only)

F6: 400.0000-469.9750 MHz (Transmit and receive)
F7:470.0000-600.0000 MHz (Receive only)

FM Radio: 76.000-108.000 MHz

However, a clever trick allows yvou to configure the radio station to transmit over a

broader range of frequencies.

Here's what you need to do:

Turn off the Quansheng UV-K5 (8) radio.

Press and hold the PTT (Transmitting Key) button and Side Key 1 simultaneously,
then turn on the radio.

The radio will start up in Extended Menu Mode.

M &
:[ { Transmitting Key
‘ & [Side Key 1]
L |[ &2 Side Key 2
[~ / Programmable Function

| 1 : Key, See Page 04

)
()

Figure 10.2. Unlocking Quansheng Hidden Menu Items

Navigate the menu settings to enable the following options: "350TX," "200TX,"
"500TX," and "350EN."

Ensure the "F-LOCK" menu setting is set to "OFF."

Congratulations, you have now unlocked these frequency ranges for transmission.
However, remember that broadcasting on many of these frequencies requires the
appropriate license and skills.

Expanding Quansheng Band Limit to 18-
1300 MHZz

I've mentioned that the Quansheng UV-K5 (8) radio has extensive capabilities for
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modifying its built-in firmware. Simple and accessible circuitry allows for firmware
modifications and the addition of new functions. Many enthusiasts are developing new
modules for this radio station, and I'll highlight some of the possibilities. On GitHub,
you can find plenty of information and precompiled firmware.

But if you're not a programmer and don't want to dig into code, here's a simple tool
that allows you to create customized firmware quickly and flash the radio directly from
a website. Of course, this requires a connected programming cable, which you may
have previously used for settings with the CHIRP program.

So here's the link: https://whosmatt.github.io/luvmod/

What you can do:

* Extend Band 1 down to 18 MHz and Band 7 up to 1300 MHz.

e Change the frequency steps.

* Use a spectrum analyzer that starts with the flashlight button.

* Send text messages via a digital transmission that starts with the flashlight button.
e Change the battery icon to a more normal-looking variant.

e (Customize the boot screen.

* Extend backlight duration up to 40 seconds.

e Increase microphone gain.

* Enable AM reception on all bands.

e Adjust LCD contrast and many more features...

T 1007,

144 96258 (7.
OTHF ;

| 2 Shaubury I
MiS6 13L3 1§DEID I

T | -
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Figure 10.3 Custom firmware
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What should you do to expand your radio station's range?

Follow the link above to create your custom firmware, where the range will be
extended from 18 to 1300 MHz.

If this topic interests you and piques your curiosity, let me
know. Write your feedback about this book, and in the text of
your feedback, indicate which topics interest you the most. I
have much information about customizing embedded software,
but unfortunately, it won't all fit in this book. Based on your
candid feedback, I can prepare an exciting collection of
instructions for you. It would be awesome if you could write or
leave a rating. To do this, scan the QR Code.

Here are a few more links for customized firmware:

https://github.com/DualTachyon/uv-k5-firmware
https://github.com/OneOfEleven/uv-k5-firmware-custom
https://github.com/piotr022/UV_K5 playground

The possibilities are vast.

Interference with Car Security Systems
(Secret 9)

E 7 our radio stations can serve as a means of communication and a tool in the hands
of fraudsters. I'll tell you one of the methods that car thieves often use and
recommend how to avoid such scenarios.

Car alarm remotes and often factory radio keys operate on specific frequencies. This
applies only to remotes where you must press a button to arm or disarm the alarm or
open/close the car's central locking system. Typically, remotes operate at 433.92 MHz
in Europe, 315 MHz in the United States, and less commonly at 868 MHz. You can
check which frequencies your remote operates on.
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Figure 10 4

What will happen if someone starts broadcasting on this frequency using a portable
radio station? That's right, the remote simply won't work because the radio frequency
is already occupied.

Criminals can take advantage of this circumstance, for example, in a shopping center
parking lot. Imagine this: You arrive at the parking lot, get out of your car, try to set
the alarm or lock the car with the radio key, and it doesn't work. The car doesn't
respond at all.

*This does not apply to cars equipped with keyless entry systems. Howeuer, Iin
strong interference, these systems may also malfunction.

Often, car owners resort to manually locking the doors with a key and leaving them
for shopping, just as people did in the past with regular door locks. They then go
shopping.

This is exactly what the fraudsters were waiting for; now, the car is without an alarm,
and one can break the windows, steal the door, and do anything. All innovative
security systems are not engaged.

Therefore, this might be the scenario if you find yourself in a similar situation where
the car does not respond to your remote's button presses. It's better to wait a bit and
try arming the alarm again. If it still doesn't work, choosing another parking lot or
store is better. Of course, the criminals' target may not be your car but someone else's.
However, there are no objective ways to understand this.

Now you know more, and thus, you are ready for new challenges. This knowledge can
also be helpful in emergencies.
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CHAPTERII

Signal Optimization Using
Antennas

t the heart of every crisp radio transmission and reception lies an antenna,
A engineered not just to emit and capture signals but to do so with optimal

clarity and range. We unravel the concept of resonance—how an antenna's
design can be finely tuned to resonate perfectly with the frequencies it encounters,
enhancing performance significantly. We'll then navigate the visual diversity of
antennas tailored for different bands, explaining why size and shape matter and how
they adapt to specific frequency ranges. For users of popular radio models like Baofeng
and Quangsheng, discovering the most compatible antennas promises to elevate your
communication experience.

Basic Knowledge About Antennas

A ntennas are the unsung heroes of radio communications, transforming electrical
signals into electromagnetic waves that traverse the air and vice versa. This
basic knowledge about antennas is foundational for anyone venturing into the world
of radio, whether as a hobbyist, in emergency preparedness, or professional settings.

An antenna is designed to transmit or receive electromagnetic waves at its core. These
waves are essential for communication over the airwaves, allowing sounds, data, and
images to be sent across vast distances without physical connections like wires or
cables.

The effectiveness of an antenna is often measured by its ability to efficiently capture
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and emit signals. This dual capability means that the design of an antenna is
paramount. Various factors, including its shape, size, and material, significantly
influence its performance. For instance, antennas are often designed to resonate at
specific frequencies, enhancing their ability to transmit and receive signals at those
frequencies. This relationship between an antenna and its resonant frequency
underscores the importance of selecting the right antenna for the right purpose.

Antennas come in myriad forms, each suited to specific applications. Some are visibly
large structures, such as atop broadcasting stations or cellular towers. Others are
small enough to fit within handheld devices like smartphones and portable radios. The
diversity in antenna design is a testament to the versatile nature of radio
communication, catering to different frequencies, ranges, and environments.

The shape and size of an antenna are typically aligned with the wavelengths it is
intended to work with. Longer wavelengths, for example, require larger antennas for
efficient operation. This size-wavelength relationship is a fundamental principle in
antenna design, affecting everything from large broadcast antennas to the tiny ones
found in mobile devices.

Understanding antenna options can significantly improve communication clarity and
range for users of handheld radios, such as the popular Baofeng and Quangsheng
models. These radios operate within specific frequency bands, and using an antenna
that is optimized for these frequencies can markedly enhance performance. A suitable
antenna can mean the difference between transparent, reliable communication and
frustrating interference or signal loss.

The field of antennas holds a special place for enthusiasts who venture into building
their own. Homemade antennas offer a unique blend of DIY spirit and technical
challenge, allowing individuals to tailor their communication tools precisely to their
needs. This process deepens one's understanding of radio physics and fosters a greater
appreciation for the oft-overlooked components that keep our world connected.

soncept of Resonance and Wavelength

Understanding the interplay between resonance and wavelength is key to unlocking
the potential of radio communication. Resonance, in the context of antennas, is all
about matching an antenna’s physical properties with the frequency of the radio
waves it needs to transmit or receive. When an antenna has been correctly
dimensioned to resonate at a specific frequency, it becomes naturally attuned to that

frequency, much like a tuning fork vibrating in response to a particular musical note.
121



Barry Harper

A pivotal concept in achieving resonance is the relationship between an antenna's
length and the wavelength of the radio signal. The wavelength is the distance over
which the radio wave's shape repeats and is inversely proportional to frequency. Thus,
lower frequencies have longer wavelengths and higher frequencies have shorter ones.
By adjusting the length of the antenna to correlate with a specific fraction of the
wavelength (often a quarter or half), the antenna can effectively resonate at that
frequency, resulting in optimal radiation or reception of radio waves.

Resonance and wavelength create a symphony of invisible waves that carry our data
through the air. Precise tuning to the right frequency ensures clear and effective
communication, making mastery of these concepts invaluable to anyone delving into
the technical side of radio operations. Whether for broadcasting, emergency
communications, or the simple joy of hobbyist exploration, grasping the relationship
between resonance and wavelength is a fundamental step in the world of radio.

What Do Antennas Loolk Like forr Different
Bands?

ntennas come in various shapes and sizes, each designed to cater to different
frequency bands. Understanding the specific features and designs of antennas
for other bands can greatly enhance radio communication.

Starting with LF (Low Frequency), the antennas for this band need to be quite large
due to the long wavelength of the signals. Consequently, these antennas often come in
large loops or wires stretching over significant distances.

On the other hand, antennas for HF (High Frequency) bands, which include radio
shortwave bands, are more versatile in design. They can vary from long wires strung
between structures to more elaborate designs like the Yagi or dipole, identifiable by
their elongated and multiple elements.

For VHF (Very High Frequency) and UHF (Ultra High Frequency) bands, the
antennas get smaller due to the shorter wavelengths involved. Handheld radios like
Baofeng and Quangsheng, which typically operate in these bands, come with compact,
portable antennas often called "rubber ducks." These are rubber-coated, flexible
antennas that are a fraction of the wavelength of the signal they are designed to
receive and transmit.

Antennas for higher frequencies, such as SHF (Super High Frequency) and EHF
(Extremely High Frequency), used in WiFi and satellite communication, can be tiny.
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They often resemble small dishes or rectangular 'patches' on circuit boards.
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Monopole Antenna Dipole Antenna Yagi Antenna
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Loop Antenna Bowtie Antenna Dish Antennas

Figure 11.1. Types of Antennas

Antenna designs can be pretty specialized. For instance, CB (Citizen's Band) antennas
are often vertical poles. In contrast, antennas for amateur radio's 2-meter band can
take various forms, from simple verticals to elaborate Yagis and quads.

While there are many possibilities for antennas within each band, the key is to choose
a design that matches your communication needs and constraints, whether it's
portability, bandwidth, or sensitivity to direction. A well-chosen antenna, resonating
at the right frequency, can vastly improve the quality of your radio communication.

Popular Antennas for Baofeng and
Quangsheng

hen enhancing Baofeng and Quangsheng radios, it's common to opt for third-
party antennas, including offerings from the Retevis brand. Below is a
rundown of popular antennas for these radios, listed with their key features:

Retevis RHD771 Elite Whip Antenna — This high-gain whip antenna enhances the
range for both VHF and UHF. It's a direct upgrade over stock antennas, providing
reliable communication over further distances.

Nagoya NA-771—This is a go-to replacement for the standard Baofeng antenna. It is
a dual-band antenna that boosts the radio's ability to transmit and receive signals,
especially in urban environments.

ABBREE SMA-Female Tactical Antenna—Designed for outdoor use, this foldable
tactical antenna can be easily packed and carried. It offers an extended range for both
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the VHF and UHF bands.

Smiley Antenna Super Stick—This is a Super Stick antenna, particularly tuned to
UHF frequencies, which is favored for its durable build and enhanced signal reception.

Authentic Genuine Nagoya UT-72—This powerful magnetic-mount VHF/UHF
antenna can be affixed to vehicles for improved mobile communication compared to
shorter handheld antennas.

Retevis MAO2 High-Gain Glass Steel Omni-Directional Antenna—This antenna is
designed for permanent setups, such as a home or vehicle base station. It offers a wide
reception range and increased transmission capabilities.

Comet SMA-24—This is another dual-band handheld antenna offering good overall
performance in a compact size. It is preferred by radio hobbyists who need improved
performance on the move.

These antennas serve various purposes, from tactical to mobile use. They improve the
range and clarity of communications on both VHF and UHF bands. Each user's
environment will dictate the best antenna choice, whether operating in a city, in the
wilderness, or on the road. When choosing the right one for your Baofeng or
Quangsheng radio, it's important to consider factors such as the specific radio model,
the desired range, and the physical durability of the antenna.

The Retevis RHD771 Elite Whip Antenna

he Retevis RHD771 Elite Whip Antenna is known for its noteworthy features
that enhance the performance of two-way radios, particularly those in the
Baofeng and Quangsheng ranges.

Figure 11.2. Retevis RHD771 Elite Whip Antenna

Here are the key features:

High Gain: This antenna offers a considerable increase in gain compared to standard
antennas that come packaged with most handheld radios. Higher gain results in better
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signal reception and transmission.

Extended Range: Due to its high gain, the Retevis RHD771 can extend the effective
range of two-way radio, improving the ability to communicate over greater distances,
which is essential in many scenarios.

Dual Band: The antenna can operate on both VHF (Very High Frequency) and UHF
(Ultra High Frequency) bands, providing versatility in communication options and
making it suitable for a wide array of radio frequencies.

Flexible Whip Design: Its whip structure offers flexibility, reducing the risk of
breaking during rigorous activities. This flexibility also makes it easier to maneuver
when attached to a radio on the go.

SMA-Female Connector: It is designed with an SMA-Female connector, making it
compatible with a wide range of handheld radios with an SMA-Male interface.

Enhanced Build Quality: The RHD771 is made of durable materials that can
withstand moderate impacts and offer a longer lifespan than some stock antennas.

Portability and Convenience: Despite its extended length for a handheld antenna, it
remains portable and convenient, offering an upgrade without being unwieldy.

These features make the Retevis RHD771 Elite Whip Antenna a popular choice for
radio users who want to upgrade from the standard antennas that come with their
devices and seek improved communication effectiveness in various environments.

About SMA Connectors

hen ordering an additional antenna for your two-way radio, it is crucial to
understand the difference between SMA female and SMA male connectors to
avoid purchasing the wrong type.

SMA Female Connectors:

* The SMA female connector is characterized by a receptacle with threads on the
outside.

* It contains a center contact pin.
* This type of connector is commonly found on radios themselves.

e An SMA female connector will screw onto an SMA male connector.

125



Barry Harper

SMA Male Connectors:

e The SMA male connector has threads on the inside casing and a center sleeve to
accept a pin.

* It often has a protruding center pin that fits into the female connector.
* This type of connector is typically found on the base of handheld antennas.

e An SMA male connector will screw into an SMA female connector.

SMA RPSMA
Male .+ ) \&/}
e 4
corae | AED) 8
emale , ‘-

Figure 11.3 Types of SMA connectors

When buying an antenna, ensure that the connector matches the connector on your
radio. For instance, if your radio has an SMA female interface, you need an antenna
with an SMA male connector to ensure proper attachment and functionality.

To auoid making a mistake:

* Check your radio's manual or specifications to confirm the type of SMA connector
it requires.

* Look closely at the images provided by the antenna seller to verify the connector
type.
* When in doubt, ask the seller for confirmation before purchasing.

By paying attention to these details, you can ensure that any additional antenna you
order will be compatible with your two-way radio, saving you time and hassle.
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CHAPTER 12

Satcom Satellite Listening
WOW!!! - Day 5

his section is the most intriguing because we're delving into the practice of

I listening to signals from space. If you haven't heard of SATCOM before, let me

explain that it's a system of old military satellites in geostationary orbit that

can be used like repeaters. The busiest frequency is 255.5560 MHz, where there's
almost always someone active.

About the SATCOM Satellite Group

he SATCOM satellite group is positioned in a geostationary orbit around Earth.
The first satellites were launched in the 1970s and actively used by the U.S.
Navy, but they were later decommissioned due to obsolescence and reliability issues.

These satellites function as transponders—receiving and retransmitting signals
without altering the received signal. So, if you send an FM-modulated signal to the
satellite, the transmitted signal will also be FM-modulated; if you send in AM, the
transmission will be in AM; and if you send in GMSK, the transmission will also be in
GMSK.

The transmitters on these satellites have a power of 50 watts. The channel bandwidth
can either be 5 kHz or 25 kHz. Transponders with a 25 kHz bandwidth can
simultaneously transmit multiple narrowband signals. Therefore, on one transponder
channel, you can "host" several, for example, voice channels without interfering with
each other.
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Equipment for Operating via SATCOM
satellites

E 7 ou'll need a 200-300 MHz radio station and an antenna for reception. In our case,
we'll use the Quansheng UV-K5 (8) or Baofeng UV-5R radio station. This is why
we considered options for expanding the range on these radio stations.

Standard antennas won't suffice because they resonate at UHF and VHF frequencies.
Instead, you'll need a simple Quarter-Wave Dipole antenna and an adapter. The
antenna segments are approximately 27-30 cm long. The signal level received on such
a simple antenna may be acceptable, which is excellent. Signal quality greatly depends
on the latitude where the reception takes place.

The basic formula for calculating the length of antenna segments is:

Wave length = 300/Frequency, then divided by 4. (Because we have a Quarter-Wave
Dipole antenna).

Don't ask me why; it's physics of waves.

NATO Group has a global UHF satellite network operating in the 243-270 MHz (Dn-
link) and 292-318 MHz (Up-link) ranges using narrowband FM modulation. The
network facilitates tactical data transmission and operational radio communication
between military ground stations, ships, aircraft, and mobile ground forces.

The main feature of this communication method is its ability to communicate radio
signals without complex antenna systems. Thus, it enables operational radio
communication with all transport assets that cannot carry large, complex equipment,
such as parabolic antennas required for higher-frequency military ranges.

T
= + UFD 10 (USA 146)
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Figure 12.1. SATCOM Satellites
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What You Can Hear on the Military UHF
Frequency Range

11 government and military radio transmissions are exclusively in digital format

via UHF satellites. Secure encryption methods like ANDVT, KG-84, STANAG
4231, or VINSON are used. Today, almost all UHF satellites still allow analog voice
message exchanges.

In 1998, radio enthusiasts Michael Hon, Oscar Diez, and Christian Mass wrote several
articles in the German magazine "Tele Satellite" titled "Spy School." They discovered
that UHF satellites lack encryption and allow data/voice transmission in an insecure
analog mode. Therefore, in addition to military communication, you can hear
unwanted transmissions on UHF frequencies, such as conversations of telephone
radio extenders used in rural areas and other Russian and Asian governmental
services. Local telephone networks and radio extenders operate with high
transmission power (up to 60 watts) and are located in the transponder up-link band.

Occasionally, you can also hear exotic radio stations broadcast globally, transmitting
radio programs from studios on ships using the same up-link frequency band. Since
UHF satellites use shared frequencies and lack self-recognition algorithms, they relay
everything they receive back to Earth.

In summary, UHF satellite transponders are ordinary linear repeaters located in
geostationary orbits, covering almost the entire Earth except polar regions.

A downside is the presence of highly skilled radio pirates (ha-ha) who shamelessly
exploit the openness of UHF satellites and consider them a universal high-tech FRS
radio.

129



Barry Harper

How to Receive Signals from Satellites
(Secret 10)

HF satellites are located 36,000 km from Earth in geostationary orbit. Their
signals can be received daily in the downlink frequency range of 243-270 MHz.
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Figure 12.2. SDR

Most UHF satellite linear repeaters remain active for tactical reasons, even if they're
not transmitting anything. You can easily recognize them by the constant transponder
noise present at low signal levels. Most narrowband linear transponders have a
bandwidth of 28 to 38 kHz, allowing the simultaneous transmission of multiple signals
with kilohertz spacing—something actively utilized by pirates from South American
countries.

Look at my equipment set-up for reception and assess your chances of doing the same.

* 1255550
~ 599900
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Frequencies with Activity

I 've managed to capture various conversations on these satellites. Many of these
conversations contain explicit language, so keep children away from the speakers
when you plan to listen. I often receive signals with a continuous reading of biblical
texts, and sometimes, people from different continents discuss the weather, which
fascinates me.

Here's a list of frequencies where you should look for activity:

255.550 MHz, 259.870 MHz, 255.260 MHz, 253.550 MHz, 254.775 MHz, 256.950 MHz,
267.410 MHz, 252.310 MHz.

If this topic interests you and piques your curiosity, let
me know. Write your feedback about this book, and in
the text of your feedback, indicate which topics
interest you the most. I have a lot of information about
satellite communications, but unfortunately, it won't
all fit in this book. Based on your candid feedback, I
can prepare an exciting collection of instructions for

you. Could you write or leave a rating? To do this, scan
the QR Code.
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CHAPTERI13

What Affects the Radio
Range

ow, let's determine what factors influence the transmission range and
quality of the radio signal. This knowledge will help you avoid
communication problems when they are especially important.

Understanding the Basics of LOS
>ommunications

nderstanding the Basics of Line of Sight (LOS) communications is fundamental

for anyone looking to effectively use radio communication, particularly in
environments where establishing a reliable connection is crucial. LOS communication
is straightforward in principle but requires a keen awareness of your surroundings
and the limitations of your equipment.

At its core, LOS communication refers to a direct path between the transmitter and
receiver, free from obstructions. This means that for a message to travel successfully
from one radio to another, there should ideally be no buildings, terrain features, or
other obstacles blocking the signal path. This concept is most familiar in open spaces
or when communicating clearly between two points.

The effectiveness of LOS communications is deeply influenced by the physical
environment. For instance, establishing a direct line of sight in a dense urban area full
of high-rise buildings can be challenging. Similarly, the natural terrain can obstruct
signals in mountainous or heavily forested areas, making communication more
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difficult. Understanding the impact of your surroundings on your radio’s signal is key
to improving the reliability of your communications.

Despite its name, LOS communications can sometimes occur even when a direct visual
line of sight isn't possible, thanks to the phenomenon of radio wave refraction. Under
certain conditions, radio waves can bend slightly over the horizon or around obstacles,
extending the practical range of LOS communications. However, relying on this
requires knowledge of the specific radio frequency and atmospheric conditions,
making it less predictable than true line-of-sight communication.

The power and frequency of your radio also play critical roles in establishing effective
LOS communications. Higher-power radios can project signals further, potentially
overcoming some minor obstacles. Meanwhile, different frequencies interact with the
environment and obstructions in various ways. For example, VHF (Very High
Frequency) waves can travel further but are more likely to be blocked by physical
obstacles. Although shorter in range, UHF (Ultra High Frequency) waves can
penetrate through urban clutter more effectively.

Understanding LOS communications means respecting these variables: the need for a
clear path, the influence of the environment, and the capabilities of your equipment.
Whether using radio for professional purposes in challenging environments or for
personal enjoyment, grasping these basics can significantly enhance your
communication’s reliability and effectiveness.

Optimizing Radio Range and Clarity

O ptimizing radio range and clarity is about getting your message through as

clearly and quickly as possible. To do this, you start by considering your radio's
placement. The higher you can get your radio, the better your chance of a clear line of
sight and the farther your signal will travel without obstructions.

Next, think about your antenna. The stock antenna can often be replaced with a
higher gain, which can send and receive signals from further away. However, the
trade-off is that these antennas tend to be more extensive and less convenient.

The quality of your signal is not just about distance, though. Clarity is crucial, and
that's where your environment makes a difference. In the city, buildings can reflect
your signal, causing interference. Out in the open, the signal degrades the further it
travels. To combat this, you should adjust the power settings on your radio. More
power might seem like an excellent way to boost signal strength, but can also increase
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interference. Sometimes, less is more, and reducing power can clear up a signal.

When you're trying to convey a message, what you say needs to be clear. This isn't just
a technical requirement; it's a practical one. Speak slowly and clearly, choose your
words deliberately, and avoid jargon unless you're sure the person on the other end
will understand.

Remember that radios are two-way devices. Listening is as important as transmitting.
Tune into the signals you're receiving. If they're not clear, ask for clarification. This
communication might lead you to adjust your position or settings to improve quality.

In short, getting your radio to work at its best is about finding the right combination
of equipment, environment, and technique. It's a matter of being aware of where you
are, what you're using, and how you're using it. By paying attention to these details,
you can ensure that your message is sent and received as intended.

Dealing with Obstructions

ealing with obstructions is a common challenge in radio communication.

Obstructions, like tall buildings, mountains, or dense foliage, can block or
weaken radio signals. To navigate this, it’s important to understand how to minimize
their impact.

If you're in an urban environment with many buildings, one approach is to increase
the height of your antenna. You can often get above some obstructions by placing your
antenna on the roof or at an elevated vantage point. Even a slight increase in height
can make a substantial difference by improving the line of sight for your signal.

In naturally challenging areas, such as forests or canyons, where increasing height
isn't possible, your best bet is to find open spaces or clearings. These spots can help you
avoid dense materials that absorb or scatter radio waves.

Sometimes, obstructions can't be avoided. In these cases, consider the type of antenna
you're using. Some antennas are designed to be more effective in specific
environments. For example, a directional antenna can help focus your transmission
power, making your signal punch through obstacles more effectively.

It's also wise to examine frequency choices. Lower-frequency signals tend to travel
longer distances and can penetrate through obstructions better than high-frequency
signals, although they might result in a less clear signal.

Radio communication is about adaptability. Be ready to move, tweak your equipment,
and even change your plans to maintain communication. When obstructions are an
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issue, creativity and flexibility are your best allies.

Ensure Stable Communication in the VHF
and UHF Bands

E nsuring stable communication in the 70cm and 2m bands requires a good
understanding of the characteristics of these frequencies and the proper use of
equipment. Both bands are popular among amateurs for a range of uses, including
local chatting and emergency communication. Let's break it down into key features
that aid in maintaining stable communication.

Firstly, you have to consider the terrain. The 2m band, operating within 144-148 MHz,
generally has a longer range in open areas, but it can be reflected by structures,
allowing for communication around urban obstacles. The 70cm band, working within
420-450 MHz, provides better penetration through obstructions like trees or buildings
but may have a shorter overall range due to its higher frequency.

Terrain can affect both bands; hills and valleys directly influence signal propagation.
To compensate for this, operators may employ strategically placed repeaters that pick
up signals and retransmit them at a higher power, thus extending the communication
range. Repeaters are particularly important when utilizing the 2m band.

Antenna choice is another vital aspect. For the 2m band, a higher, clear-of-obstruction
placement can significantly enhance range and signal strength. As mentioned earlier,
this band benefits from height. A good-quality, high-gain antenna can also be very
effective for this band.

For the 70cm band, considering that the wavelength is shorter, the radio waves behave
differently. Using a directional antenna like a Yagi can focus your signal where it
needs to go, which is especially helpful in situations where there's a lot of potential
interference or when trying to punch through barriers.

The condition of your equipment is critical, too. Regular maintenance checks and
keeping connections and battery packs in good working order ensure that signal loss
isn't due to preventable hardware issues. Building on that, appropriate power settings
for your situation are important. While more power might always be better, this isn't
necessarily the case. If you are close to a repeater or well within the line of sight of
another station, lower power might suffice and can reduce noise and interference.

Environmental conditions also come into play. Weather can affect radio propagation,
with certain atmospheric conditions either enhancing or hindering signal travel. It's
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important to understand that what works on a clear day might not on a stormy one.

Operating practice is also crucial. Protocols such as listening before transmitting,
using plain language, and proper phonetics ensure clear communication and effective
use of the bands.

Further, understanding the band plan for the 70cm and 2m bands is necessary. It lets
you know where you can expect certain types of activity, which can minimize
interference and help you find the most apparent communication frequency.

Educating yourself on the technical abilities and legal responsibilities when using
these bands is essential. Knowing the ideal setups for specific circumstances and
grasping the physics involved in radio propagation will go a long way toward ensuring
stable communication.

Effective communication in these bands is more about finesse—picking the right
frequency, equipment, location, and time of day or night for the most transparent
signal path. It's also about adapting to conditions and being prepared to make
adjustments as needed. In summary, stable communication in these bands is as much
about technique and knowledge as it is about hardware.
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CHAPTERIY

Special Operations and
Techniques - Day 6

he time has come to discuss how you can use the information in this book
forever and at a critical moment—when communication becomes very
important for saving human life or can help coordinate rescue services.

About Emergencies

I n emergencies and disasters, reliable communication can be life-saving. Baofeng
and Quansheng radios, with their robust features and ease of use, stand out as
critical tools during such crucial times. These affordable two-way radios offer a lifeline
when traditional means of communication, like cell phones and landlines, may fail.

In the immediate aftermath of a disaster—be it a natural catastrophe like an
earthquake or a hurricane or a human-made emergency such as a power outage—
cellular networks and internet services often become overloaded or non-functional.
Baofeng and Quansheng radios function independently of these networks, enabling
direct, line-of-sight communication between individuals. This can be crucial for
coordinating emergency responses, sharing information on safe zones, and ensuring
that individuals can seek help.

While the primary function of these radios relies on direct, line-of-sight
communication, both Baofeng and Quansheng models can access repeater stations.
Repeaters receive signals and rebroadcast them over a wider area, drastically
extending the operational range of these radios. In disaster scenarios, this capability
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allows users to communicate across distances that would otherwise be impossible with
simple direct communication, facilitating better coordination among larger groups or
across emergency services.

Both Baofeng and Quansheng radios are designed to be rugged and durable, which is
critical in harsh or unstable environments. These devices can often withstand
conditions that damage or disrupt more delicate forms of technology, ensuring that
communication remains consistent and reliable when needed.

These radios are essential tools for emergency services and communities. In many
parts of the world, neighborhoods have established communication networks using
these radios to stay informed and coordinate community responses during
emergencies. They can organize evacuations, distribute resources, and provide first
aid information almost instantaneously—actions that can save lives and reduce the
impact of the disaster.

Another reason Baofeng and Quansheng radios are indispensable in emergencies is
their versatility. They can be programmed to access a range of frequencies, including
those used by emergency services, weather channels, and more. This versatility means
that individuals can stay informed about the latest developments, receive critical
weather updates, and remain in communication with emergency responders.

Baofeng and Quansheng radios, with their affordability, durability, and flexibility,
provide a vital service. They empower individuals, communities, and emergency
responders to communicate and coordinate effectively when facing the challenges of
emergencies and disasters. As simple as they might seem, these radios embody the
principle that sometimes, the most essential tools can be the most powerful, especially
when conventional communication infrastructures fail. Their contribution to safety
and disaster response efforts cannot be understated, demonstrating that reaching out
and connecting in the world of emergency preparedness can make all the difference.

The Role of HAM Radios in Emergency
Preparedness

n times of crisis, when the usual communication channels succumb to the strain or
damage of unforeseen events, HAM radios emerge as the unsung heroes of
emergency preparedness. Traditional telecommunication systems, though robust
under everyday circumstances, have proven vulnerable to natural disasters such as
hurricanes, earthquakes, or human-induced disruptions. This fragility underscores
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the importance of HAM radios as tools for emergency communication.

HAM radio's resilience lies in its operational ethos: it requires no intermediary. Where
cellular networks rely on a constellation of towers, and the internet depends on a
complex infrastructure, HAM radios can establish direct communication between
operators across vast distances. Without functioning cell towers or internet access
points, a HAM radio can still send and receive critical information, making it a lifeline
for affected populations.

HAM radio operators, often enthusiasts with a profound grasp of communication
technologies, form a global fraternity fortified by the shared goal of providing aid in
emergencies. These operators frequently work alongside rescue agencies, providing
much-needed communication that coordinates relief efforts, particularly in the
immediate aftermath of a disaster when the window for saving lives is the narrowest.

Using HAM radios in emergencies transcends individual efforts and forms part of a
broader, organized network. Organizations such as the Amateur Radio Emergency
Service bolster preparedness through regular drills, where operators rehearse disaster
response logistics. These drills ensure a seamless transition from everyday
communication to emergency operation, establishing a protocol that maximizes
operators' efficiency and response times during emergencies.

The radio's ability to penetrate areas unreachable by other means is critical to this
efficacy. The topography that Hampers cellular signals or natural impediments caused
by disasters does not constrain HAM operators. They can transmit messages over or
around barriers, a function of the physics that governs radio wave propagation. This
aspect often sees HAM radios facilitating communication in the most severely affected
zones, delivering information that can steer rescue efforts appropriately.

Moreover, adaptive techniques learned through practice and experience enable HAM
operators to quickly ascertain the most effective frequency and transmission methods,
ensuring that the message gets through and is clear and actionable. Whether relaying
data to emergency services or connecting displaced persons with aid, the adaptability
of HAM radio communication proves invaluable.

In many ways, HAM radios embody a form of practical and symbolic resilience. They
demonstrate the enduring utility of analog technology in the digital age, particularly
where the latter's reach is limited or eliminated. More significantly, they represent the
human spirit's resilience, a network of individuals ready to deploy their skills for the
communal good amidst chaos.

The value of HAM radios in emergency preparedness must be considered. It lies in
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their capacity to ensure continuity—continuity of communication, continuity of
community, and continuity of hope—when the structures we rely upon falter. It is a
method of preparedness that intertwines technological readiness with human
solidarity, embodying a system of communication that, by its very nature, is designed
to prevail when all else fails.

Creating a Communications Plan for a
Critical Situation

he importance of having a robust communications plan for critical situations

cannot be overstated. It serves as a compass in the gauntlet of confusion and
panic, ensuring that essential information reaches the right parties promptly and
accurately, facilitating a coordinated response.

Understanding your communication needs is paramount. Different environments and
situations dictate specific communication requirements. For instance, a small group
tackling a mountain hike will have vastly different demands than a large community
facing a natural disaster. The scale, nature of the situation, and available resources
play a significant part in shaping your communication plan.

Once the needs are identified, establishing a clear communication structure comes
next. This includes delineating roles and responsibilities for transmitting and
receiving information. Ensuring every participant knows their part in the system is
essential, avoiding confusion and cross-communication. This might involve appointing
a primary communicator, usually someone skilled and experienced in handling
communication equipment under high-stress circumstances.

Selecting suitable communication tools forms the next stage of the planning process.
While cell phones and the internet are widely used in day-to-day communications, they
are susceptible to failure during critical emergencies. Therefore, analog devices such
as HAM radios are popular in essential communication plans. Their ability to function
independently of standard infrastructure makes them invaluable in crises. The
specifics of equipment usage, from essential operation to troubleshooting, should be
well-versed among the team members, ensuring the tools can be utilized effectively.

In emergency communications, the challenge doesn't end with sending a message; it
has to be received and understood on the other end. Hence, choosing and training
everyone in a common language or code that will be used in the communication
process is essential. It ensures that the information is accurately deciphered at the
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receiving end. This could be particularly important when communicating complex or
sensitive information.

Managing congestion and interference is a significant consideration in critical
communication planning. A strategy needs to be in place for maintaining
communication efficiency in high-traffic scenarios, ensuring that priority
transmissions are not drowned out.

Ensuring regular practice and drills with the planned communication system
significantly enhances its efficiency during real emergencies. It helps users familiarize
themselves with the equipment and protocols, identify potential issues, and adapt the
plan.

A well-crafted communication plan is never static; it evolves with time and changing
circumstances. Regular reviews and updates should be carried out to address any new
needs or challenges that emerge. This may include changes in team size, availability
of new technology, or updates in emergency protocols.

Crafting a communications plan for a critical situation is a systematic process that
considers the needs, resources, and constraints of the problem. It's a blueprint for
ensuring the continuity and efficiency of communication, ultimately leading to a
coordinated and effective response to any crisis.

Basic Frequencies for Warning the
Public About Danger

S pecific frequencies warn the public about severe weather, natural disasters, and
other emergencies. The most widely recognized frequencies for public alerts in
the United States are those used by NOAA Weather Radio (NWR):

162.400 MHz, 162.425 MHz, 162.450 MHz, 162.475 MHz, 162.500 MHz, 162.525 MHz,
162.550 MH2.

These frequencies are part of the VHF public service band and broadcast continuous
weather information directly from the nearest National Weather Service office. The

NWR broadcasts can include weather warnings, watches, forecasts, and other hazard
information 24 hours a day.
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In addition to weather-related alerts, the NWR system is also used as part of the
Emergency Alert System (EAS), which can broadcast a variety of emergency alerts,
such as:

 AMBER alerts (missing children)

» Alerts about natural disasters (earthquakes, floods, tornadoes)

* Technological incidents (chemical spills, nuclear power plant emergencies)
* National emergencies

Radio users with devices capable of receiving these frequencies, such as many models
of Baofeng and Quansheng radios, can use them to stay informed of potential dangers
and take necessary precautions. Users need to inform themselves of the frequencies
used in their particular country or region for public warning systems, as they may
differ from those used in the United States.

Problems That May Arise in Critical
Moments

n the heat of critical moments, when swift communication can mean the difference

between chaos and order, several challenges may arise, complicating the efforts of
responders and volunteers. One core issue that often comes to the fore is the
dependency on repeaters. These devices extend the range of communication by
receiving a signal at one frequency and retransmitting it at another.

While these devices are instrumental in broadening the reach of messages, they are
not immune to failure. In natural disasters such as floods, earthquakes, or severe
storms, repeaters can suffer damages or lose power, significantly reducing the
effectiveness of communication networks at times when they are most needed. This
vulnerability underscores a critical flaw in relying too heavily on a singular channel or
method of communication during emergencies.

Another predicament arises from the very nature of open communication channels—
the congestion caused by simultaneous users. The instinct to reach out, coordinate, or
seek assistance is a natural reflex in emergencies. However, this can lead to a surge in
communications, particularly on popular or shared channels. The ensuing congestion
complicates the clarity and reliability of messages being transmitted.

Critical instructions may be lost in the din, and the overload can hinder responders'
ability to act swiftly or coordinate effectively. In worse cases, the inability to
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communicate promptly can exacerbate the situation, delaying rescue or relief efforts.
Communication equipment's technical limitations and operational quirks can present
hurdles in times of need. For instance, operators might find themselves in adverse
conditions that Hamper their equipment's functionality.

Extreme weather conditions, interference from other electronic devices, or the simple
lack of familiarity with the nuances of emergency communication protocols can
impede the effectiveness of message transmission and reception. These limitations
challenge communication efficiency and test the preparedness and adaptability of
those in the field, who must often think on their feet to overcome these challenges.

The varied levels of training and experience among operators also compound the
communication problem in critical moments. While some may be adept at navigating
the complexities of emergency communication, others may not. The disparity in skill
levels can lead to miscommunication, improper use of channels, or even the accidental
transmission of misinformation. This variability emphasizes the need for regular
training and drills, ensuring that all potential operators have the knowledge and skills
to utilize communication systems during emergencies effectively.

Addressing these challenges requires a multifaceted approach. Redundancies must be
built into communication networks to ensure that the failure of one component, such
as a repeater, does not cripple the entire system. Operators must be trained in
protocols for channel usage during high-traffic periods, ensuring that critical messages
are not lost or delayed. Technical preparedness, including familiarity with equipment
and backup power sources, is essential to circumvent operational hurdles. Lastly, a
communal emphasis on training and skill enhancement among communicators can
mitigate the risks of varied experience levels, ensuring a more cohesive and efficient
response when disasters strike.

In emergency communication, preparedness entails not merely having the tools but
understanding and anticipating the challenges that may arise in critically tense
moments. The goal is not just to communicate but to do so effectively, efficiently, and
reliably, even against adversity.

Strategies That You Can Use

lleviating congestion on communication channels during emergencies can be
crucial to ensure effective communication among emergency responders,
volunteers, and the public. Employing strategic measures can help manage the load

and maintain clarity of communication. Here are a few strategies that can be useful:
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Prioritization of Messages: Establishing a protocol for prioritizing messages can be
instrumental. This means critical communications, such as those from emergency
services or about life-threatening situations, are given precedence over others. All
users of the emergency communication channels should widely understand this
protocol.

Dedicated Channels for Different Purposes: Allocating separate channels for distinct
purposes — for example, rescue operations, logistics, medical coordination, and public
information — helps segment the traffic and reduces overall congestion. It ensures that
critical operational communication isn’t lost amidst general information or non-
urgent communications.

Use of Digital Modes and Text-Based Messages: While voice communication is
prevalent, switching to digital or text-based communication for certain messages can
reduce congestion. Text messages consume less bandwidth and can be more easily
managed and prioritized by systems that handle digital traffic.

Scheduled Reporting Times: Implementing scheduled check-ins or reporting times for
different groups or types of communication can prevent everyone from trying to
transmit at once. This can be particularly effective for coordinating ongoing
operations where updates are necessary but not constantly changing.

Training and Public Awareness: Educating the public and all operators on proper
radio etiquette, including how and when to transmit during emergencies, can
significantly reduce unnecessary communications. Training should emphasize the
importance of keeping transmissions brief and to the point, ensuring that only
essential information is relayed.

Use of Automated Systems: Employing automated systems to disseminate non-urgent
but necessary information can help. This could include automated weather alerts,
public safety information, or other relevant updates, freeing up channels for more
critical, interactive communication.

Implementation of Call Signs or Identifiers: Requiring the use of call signs or specific
identifiers for different groups or types of communicators can help manage and direct
traffic more efficiently. This system can also assist in quickly identifying and
prioritizing communications from emergency services or other critical sources.

Increased Capacity and Redundancy: Building additional capacity into communication
systems and establishing redundancy through backup channels and systems can
provide a buffer that helps manage increased loads during emergencies. This might
involve using mobile repeater units or satellite communication options that can be
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activated in crises.

Implementing these strategies can make emergency communication systems more
resilient and effective, ensuring that critical information flows freely and efficiently
when it’s needed most. This, in turn, can significantly improve the outcomes of
emergency response and recovery efforts.

Weather Warning system

weather warning system is crucial in preparing for and responding to

environmental hazards. Timely alerts can save lives by enabling individuals to
take necessary precautions or evacuate dangerous areas. In this context, Baofeng and
Quansheng radios have become vital tools due to their accessibility and reliability in
receiving weather updates.

These radios operate on VHF and UHF frequencies and can pick up transmissions
from weather stations that broadcast alerts about severe weather conditions. By
tuning into specific frequencies used for weather updates, such as those used by the
NOAA Weather Radio (NWR) network in the United States, individuals and groups
can keep abreast of storm developments, temperature fluctuations, and other critical
meteorological information.

These radios offer a dependable method to receive updates, especially for those in
remote areas or engaged in outdoor activities where cell phone service might be spotty
or nonexistent. For instance, hikers and campers can monitor any safety changes, like
sudden storms or unexpected temperature drops, ensuring they have enough time to
seek shelter or adjust their plans.

Further to just monitoring, some models of these radios come with features that can
automatically alert the user to severe weather warnings. This function can be
lifesaving when people might not actively monitor the weather channels. An alarm can
signal the importance of paying attention to an important broadcast, ensuring the
warning does not go unnoticed.

Baofeng and Quansheng radios can also serve as an efficient communication tool for
emergency preparedness groups and first responders. When weather conditions take
down or overwhelm traditional communication networks, these radios can still
function to coordinate response efforts, enable search and rescue activities, and
facilitate the distribution of essential resources.

With their dual-band capabilities, robust build, and affordability, Baofeng, and
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Quansheng radios provide an effective way to stay informed and connected during
weather crises. These devices can become part of a comprehensive strategy for
weather awareness and emergency response for communities prone to extreme
weather.

Receiving Weather Updates

B aofeng and Quansheng radios can receive weather updates by tuning into
weather frequencies that broadcast continuous weather information. In the
United States, for example, they can access NOAA Weather Radio (NWR) broadcasts
with the necessary VHF receiving capabilities.

Here's the simple process to access weather updates on these radios:

Power On: Turn on the Baofeng or Quansheng radio.

Enter Frequency Mode: Make sure the radio is in frequency mode so you can manually
tune to a specific weather channel frequency.

Tune In: Enter the frequency for the local weather station broadcast. NOAA Weather
Radio, for instance, operates on seven VHF frequencies from 162.400 MHz to 162.550
MHz.

Listen: Once tuned in, you can hear weather alerts and forecasts.

Some models also come with a weather alert feature. When this feature is activated,
the radio monitors the weather channel and sounds an alarm when a weather alert is
broadcast. This way, the user is promptly informed of severe weather warnings even
if they are not actively listening.

Remember that the ability to receive these broadcasts depends on whether the radio
can tune into the specific frequencies used by weather stations, which most Baofeng
and Quansheng models do. It's also essential to be within the range of the weather
station's transmitter to receive a clear signal.
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CHAPTERI5

Maintenance &
TIroubleshooting

ow, let's discuss your radios' main technical challenges and maintenance. This
knowledge will help extend the service life and provide you with communication
at the most critical moments.

Essential Tips for Device Long Life

egular maintenance and care of your radio are crucial for ensuring its reliability,
R especially during emergencies when it's needed the most. A well-looked-after
Radio can distinguish between staying connected or being left in the dark during
critical moments.

Firstly, keep the radio clean. Dust, dirt, and moisture are the primary enemies of
electronic devices. Wipe the surface with a dry cloth and use alcohol swabs for the
tricky parts, like buttons and knobs. Avoid using water or other liquids that can seep
into the circuitry and cause damage.

Battery health is paramount. Rechargeable batteries, commonly used in radios, have
a limited lifespan. Monitor the battery's performance and replace it if you notice a
significant drop in usage time. It's also wise to discharge the battery occasionally
before fully recharging it to maintain its capacity.

The antenna is a vital part of your radio. A damaged antenna can severely reduce your
radio's range and ability to transmit and receive signals. Inspect it routinely for any
signs of wear or breakage and ensure it's firmly attached. If you find any issues, replace

147



Barry Harper

the antenna immediately.

Lastly, performing a regular test is essential. Periodically turn on the radio to ensure
it’s working correctly. This practice will help you catch any issues early and maintain
confidence in your radio's performance when it counts.

Taking care of your radio doesn’t need to be complicated. With these straightforward
practices, you can maintain your radio in top condition, ready for whatever comes your
way.

Solving Basic Technical Problems

ealing with technical issues in radios can be challenging, but solving
fundamental problems doesn’t have to be daunting. Understanding common
issues and their fixes can help keep your radio in service.

One common problem is poor reception, where the radio fails to pick up signals. This
can often be attributed to antenna issues. Make sure the antenna is connected
correctly and fully extended. If reception does not improve, consider relocating to a
higher elevation or moving away from obstructions like buildings or trees that can
block the signal.

Another frequent issue is distorted or weak audio. This can stem from incorrect
volume settings or a compromised speaker. Adjust the volume knob to ensure it's set
appropriately. Examine the speaker for any signs of damage, and test with headphones
to rule out a hardware problem. Also, check the squelch setting, which can sometimes
cause audio to cut out if set too high.

Battery problems are also typical, manifesting as the radio turning off unexpectedly or
not holding a charge. Ensure the battery connections are clean and secure. If the
battery is not charging, verify that the charger is functioning and the contacts are
correctly connected. If the radio is older, the battery may need replacement due to
wear.

Microphone issues may prevent you from transmitting clearly. Check the microphone
for any blockages and ensure it’s connected properly. If in a noisy environment,
consider using an external microphone that can provide noise cancellation or better
pickup.

Programming errors are a more complex problem. If your radio isn't operating as
expected, it might be due to incorrect frequencies or settings entered. Refer to the
manual to reset the radio to its default settings and reprogram it carefully, double-
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checking that all values entered are correct.

In some cases, your radio may not power on. Check the basics first, such as the power
source or batteries. Examine the battery contacts for corrosion and clean them if
necessary. Inspect the power adapter, if applicable, to ensure it works and provides the
correct voltage.

Interference is another concern; modern environments are filled with electronic
devices that can interfere with radio frequencies. Turn off nearby devices one by one
to identify the source of the interference. You can also change the frequency or
channel to see if the interference persists.

Lastly, remember that care and handling can prevent many problems. Always handle
your radio gently to avoid internal damage, and store it safely away from extreme
temperatures and moisture, which can cause unexpected technical issues.

Addressing fundamental technical issues often requires elimination and patience.
Each step can bring you closer to identifying the root of the problem and restoring
your radio’s functionality, ensuring you can rely on it when needed.

Channel Update and Backup

hannel update and backup are critical tasks for maintaining the functionality

and reliability of your radio equipment, particularly in dynamic environments
where agile communication is essential. Staying updated with the latest channels
ensures you're always in the loop, ready for communication at a moment's notice while
backing up your channels secures you against unexpected glitches or malfunctions
that could otherwise leave you starting from scratch.

Updating channels on your radio involves checking for and incorporating any new
frequencies or changes in existing ones that are important for your communication
needs. This could be due to regulatory updates, operational requirements, or your
team or community's adoption of new channels. It’s a proactive measure to ensure
seamless communication by staying aligned with the most current channel allocations
and settings.

Backing up your radio channels, on the other hand, is a safeguarding action. It means
creating a copy of your current channel settings and storing them safely, ideally in
multiple locations or formats. This could be done through software provided by the
radio manufacturer, manually writing them down, or using external memory devices
if your radio supports this feature. The goal is to have a reliable point of reference you
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can return to should your radio’s memory be cleared or its settings somehow become
altered or corrupted.

Regular backups allow you to quickly restore your preferred settings without
manually re-entering all channel information, saving time and reducing the risk of
errors. This is especially valuable in situations where quick response times are vital,
and any delay in communication can have significant consequences.

Channel updates and backup are routine maintenance tasks and integral practices for
ensuring your communication tools are always ready and reliable. By regularly
updating your channels to reflect the most current information and backing up your
settings to safeguard against loss, you keep your communication lines secure and
efficient, ready for whatever the day may bring.

Proper $torage of Your Radio

roper storage of your radio can significantly impact its longevity and reliability.
When you're not using your radio, it's essential to store it in a way that protects
it from environmental factors and preserves its functionality.

Choose a storage location that is dry and cool. Extreme temperatures, whether hot or
cold, can degrade your radio's components over time. High humidity levels or exposure
to moisture can lead to corrosion of the metallic parts and potentially damage the
internal circuitry. A cool, dry environment prevents these issues and helps maintain
the radio's condition.

Avoid placing your radio in direct sunlight. Prolonged exposure to the sun's UV rays
can damage the screen and plastic components, leading to brittleness and
discoloration. Sunlight can also increase the storage area's temperature, which, as
mentioned, isn't ideal for the electronics within.

When storing your radio for an extended period, remove the batteries. Over time,
batteries can leak corrosive substances, ruining the radio's battery contacts and even
seeping into the device, causing significant damage. Removing them reduces this risk
and the need for complicated cleanup or repairs down the line.

Consider using a protective case or cover. It can also keep all of your radio accessories,
such as chargers and headsets, together with the radio itself, ensuring everything is
on hand when needed.

By following these simple steps, you can ensure that your radio remains in excellent
working condition and is ready whenever you need it next.
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(HAPTERIG

Joining the Community

egular interaction with people is beneficial for acquiring new skills and
increasing knowledge levels. In the fields of emergency preparedness and

amateur radio, you can find numerous communities. Many individuals have
similar interests and challenges within these clubs and forums. Being part of these
communities can make it easier for you to progress together.

Engaging with Local HAM Radio Clubs

ngaging with local HAM radio clubs can be the difference between enjoying the

hobby of amateur radio alone or within a community. Clubs bring enthusiasts
together, offering experience, knowledge, and friendship. For someone new to HAM
radio, clubs can be an invaluable mentorship and technical support source.

Local clubs are often the heartbeat of the amateur radio community in a given area.
They provide a structured way to learn and grow within the hobby. Through regular
meetings, members share insights and experiences and engage in educational
activities that can benefit both novice and experienced operators.

One key value that clubs bring is their ability to organize events like "field days,"
where members set up temporary radio stations, often in remote locations, to practice
emergency communication protocols or simply enjoy the hobby in a social setting.
These events also serve as a public demonstration of HAM radio's capabilities,
showcasing how it can serve communities in times of need.

Moreover, clubs often host licensing classes and exam sessions, helping individuals
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obtain or upgrade their amateur radio licenses. Club camaraderie can motivate and
encourage those who may find the process daunting.

Clubs like the Orlando Amateur Radio Club (OARC) in Florida, which holds frequent
meetings, operates local repeaters and offers licensing examinations, are examples of
such community engagement. Similarly, the Vienna Wireless Society in Virginia holds
regular training sessions and conferences and engages in public service and outreach
activities—they've been known to provide communication for local marathons and
charity events.

For those fascinated by the technological aspects of amateur radio, clubs like the
Boulder Amateur Radio Club (BARC) in Colorado focus on technical talks and
projects. They dive into the more intricate aspects of radio technology, allowing
members to work on hands-on projects.

The social aspect should not be underestimated. HAM radio clubs often provide a
sense of belonging and a built-in friendship group with whom members can celebrate
successes, troubleshoot issues, and share life's ups and downs. In a time where online
communication often supersedes face-to-face interaction, these clubs maintain a
traditional, tangible sense of community.

Joining a local HAM radio club provides newcomers and veterans with a wealth of
resources to enhance their technical skills and a thriving, supportive community. The
shared passion for HAM radio fosters a unique bond among members, making local
clubs an integral part of the amateur radio experience. Engaging with these clubs sees
operators move beyond the radio to build enduring relationships and contribute to the
wider community.

Participating in Contests and Events

P articipating in contests and events is a dynamic way to test your skills, sharpen
your instincts, and revel in the competitive spirit found within the HAM radio
community. These gatherings are not just about who can make the most contacts; they
celebrate communication expertise, technical knowledge, and international
camaraderie.

Contests are commonly referred to as "radiosport" in amateur radio. They offer
operators a chance to challenge themselves, often under rules that dictate when, how,
and whom they can contact within a specific timeframe. These events are great for
honing one’s ability to quickly establish contact and manage clear communication,
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even in less-than-ideal conditions.

Contests can vary in scope; some are local, while others are global. They often involve
making as many contacts as possible or contacting as many regions or countries as
possible — sometimes with an added twist, like a restricted band or power limits.

For example, the "DX Contest" involves contacting as many distant stations as
possible. At the same time, "Field Days" are events where operators practice setting up
and operating portable stations, often simulating emergency conditions.

Events encourage participants to set up their rigs creatively, using a new antenna or
experimenting with solar power. They also allow operators to measure their station’s
performance and capabilities against others, fostering a spirit of continual learning
and development.

Moreover, contests and events are not just about the competition; they bond the
community together. Bonds forged during these activities often lead to lasting
friendships and newfound motivation to push the boundaries of one’s radio
experience.

Volunteering and Community Service

olunteering and community service are integral parts of HAM radio culture,
V showcasing the hobby's service-oriented mindset. HAM operators often apply
their skills and knowledge to better their communities, especially when traditional
communication systems fail or are overburdened.

During emergencies, local HAM radio volunteers provide critical communication
links. They assist first responders in disaster management, whether coordinating
relief efforts during natural calamities like floods or hurricanes or providing
communication in search and rescue operations. The value of a HAM radio operator
in such conditions cannot be overstated; when cell towers are down, and the internet
is unavailable, HAM radios often stand as the only line connecting affected
communities with the outside world.

Operators also contribute to public service by volunteering at community events like
marathons, parades, and fairs. They help organize and maintain the safety of these
events by establishing communication networks that can swiftly relay information
about participants' whereabouts, emergencies, or logistical changes.

HAMs don't limit their service to times of crisis. Many operators volunteer their time
to teach others about amateur radio, facilitate licensing classes, and mentor new
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enthusiasts. This educational outreach promotes technical literacy and equips more
people with the skills needed to support their communities in times of need.

HAM radio volunteers embody a unique service ethic by dedicating their time and
expertise. They enrich their lives and fortify their communities, proving that their
hobby serves a purpose far more significant than just personal entertainment or
technical pursuit.
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CHAPTER1?

Slang and Codes of Radio
Amateurs - Day 7

adio amateurs, or Hams, have developed their own unique slang over the
R years, creating a jargon that's a mix of technical terms, shorthand

expressions, and legacy phrases. This lingo helps them communicate quickly
and efficiently and also adds a sense of camaraderie amongst users. It can be enjoyable
and practical, and while it might seem cryptic at first, it's easily picked up with
exposure and practice.

Here's alook at a few pieces of amateur radio slang:

73 - This is one of the most common pieces of Ham lingo, meaning "best regards" or
"farewell." It's often used at the end of a communication to signal a sign-off.

CQ - Derived from the French "sécurité", this is the call that Hams use when they want
to initiate a conversation with anyone who might be listening. Basically, it's like
saying, "Is anybody out there?"

Elmer - An Elmer is an experienced amateur radio operator who mentors, or helps,
newcomers to the hobby.

QSL - This term is used to confirm the receipt of communication. It also refers to a
QSL card, which is a written confirmation of a conversation between two Hams.

QRM - This code is used to report interference from other stations.

QRN - QRN indicates that there's interference being caused by natural atmospheric
or static noises.
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QSO - A QSO is a conversation between Hams.

Rag Chew - If you're having a casual, long conversation on the air with another Ham,
it's called a rag chew.

XYL - An older term, XYL means "ex-young lady," referring to a Ham's wife. Similarly,
YL stands for "young lady" and signifies any female, especially an operator's wife or
girlfriend.

OM - Short for "old man," it's a friendly way to refer to another male Ham, and not
necessarily one who's actually old.

Pileup - This occurs when many Hams are trying to contact the same station
simultaneously, usually one that's rare or desired for awards.

Hamfest - A convention or gathering of amateur radio enthusiasts, where people can
meet, exchange ideas, and buy or sell equipment.

Remember, Ham radio slang varies depending on region and even the Ham radio
culture within certain groups. Still, this shared language brings together a diverse
community of hobbyists, contributes to efficient communication, and continues to
evolve with the hobby itself. Whether it’s decoding acronyms or chuckling at quaint
phrases from the early days of wireless, understanding and using Ham radio slang is
part of the fun and function of being a radio amateur.

The Q-Code

he Q-Code system is a standardized collection of three-letter codes that start

with the letter 'Q.' It originated with maritime communications and was later
adopted by amateur radio operators. Created as a shorthand to ease communication,
especially when language barriers are an issue, Q-Codes concisely convey complex
information with just a few characters.

In radio communications, particularly for amateur radio enthusiasts, Q-Codes quicken
the pace of information exchange and reduce the likelihood of misunderstandings.
They're like a universal language or set of codes that can be understood across
different languages and regions, making communication more efficient.

While some Q-Codes can be used in question-and-answer formats, others are intended
solely for statements. For instance, if someone asks "QRM?" they are inquiring if you
are experiencing interference (the yes or no answer would also be QRM). On the other
hand, QTH in response to a question, gives the station's location.
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Amateur radio operators often use Q-Codes in their communications. They are a
staple in CW (Morse code) operations where brevity is especially valuable but are also
used in voice communication. Even in today's digital age, the Q-Code system remains
a useful and efficient part of the Ham radio communication protocol. It is a testament
to the rich tradition of the hobby.

Amateur radio enthusiasts need to learn Q-Codes for efficient communication, and
knowing them is part of the study for obtaining a Ham radio license. Mastery of Q-
Codes can reflect proficiency and experience in the amateur radio community.

Commonly used Q-Codes in amateur (Ham) radio. You can refer to detailed amateur
radio resources or publications from the International Telecommunication Union
(ITU) for a comprehensive list.

Here's a simplified table with a selection of 0-Codes:

Q-Code Meaning Usage Context
QRA What is the name of your station? General
QRK What is the readability of my signals? Signal Reporting
QRL Are you busy? Busy/Standby
QRM Are you being interfered with? Interference
QRN Are you troubled by static? Noise
QRO Increase power. Power Adjustment
QRP Reduce power. Power Adjustment
QRQ Shall I send faster? Morse Code Speed
QRS Shall I send more slowly? Morse Code Speed
QRT Shall I stop sending? Discontinue Transmit
QRV Are you ready? Readiness
QRX When will you call again? Scheduling
QRZ Who is calling me? Call Inquiry
QSB Is my signal fading? Signal Quality
QSL Can you acknowledge receipt? Confirmation
QSO Can you communicate with ... direct? Direct Communication
QSY Shall I change to another frequency? Frequency Change
QTH What is your location? Location
QTR What is the correct time? Time
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This selection represents a fraction of all the Q-Codes, and many more exist, each with
its specific situation for use. Q-Codes are especially useful in CW (Morse code) and
digital mode communications, where operators seek efficiency due to the nature of
these modes.

Some Q-Codes are less commonly used in voice communications because it's often just
as fast or faster to say what you need in plain language, especially when clarity is
crucial. Despite that, Q-codes like QTH for location and QSL to confirm receipt of a
message are still widely used even in voice communication due to their universal
recognition and brevity.

The 10-Codes

he 10-Code system, also known as 10-codes or ten signals, represents common

phrases in voice communication, particularly by law enforcement and Citizens
Band (CB) radio transmissions. These codes were originally developed to standardize
the language for radio communication and ensure messages were concise and
understood quickly, reducing the amount of airtime needed for transmission.

Here's a table with some of the more commonly used 10-codes that you may find
helpful:

10-Code Meaning
10-1 Receiving poorly
10-2 Receiving well
10-4 Message received
10-6 Busy, please stand by
10-7 Out of service
10-8 In service, available for calls
10-9 Repeat your last message
10-10 Negative, no
10-20 Location (My location is ...)
10-36 Time (Can you provide the current time?)

Unlike Q-codes, which are generally used internationally, 10-codes can vary between
regions and departments, so it's important to familiarize yourself with the codes used
in your specific area or network. Some agencies and organizations are moving away
from the use of 10-codes towards plain language to avoid confusion and to make
communication more transparent, especially in situations involving multiple agencies
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that may not use the same code system.

Nato Phonetic Alphabet

he NATO Phonetic Alphabet, also known as the International Radiotelephony

Spelling Alphabet, is utilized to clearly and uniquely identify letters of the
English alphabet to avoid miscommunication. Each letter is represented by a distinct
word, chosen for its phonetic clarity and ease of recognition across multiple languages
and dialects.

This alphabet plays a critical role in various fields such as the military, aviation,
emergency services, and also among amateur radio operators. It is of particular value
in noisy environments, during stressful situations, or when communication is across
different languages, where letters can easily be misunderstood.

The design of the NATO Phonetic Alphabet was intended to ensure maximum clarity
and comprehensibility. Even over poor communication lines or in situations where
individuals speak different native languages, the use of this phonetic alphabet can
effectively reduce errors. For example, the letters 'P' and 'B', which can sound similar,
are easily distinguished when rendered as 'Papa' and 'Bravo' in the NATO alphabet.

Amateur radio operators, known as "Hams", often use the NATO Phonetic Alphabet
when spelling out call signs, names, or important information to ensure that every
letter is accurately transmitted and received without the need for repetition.
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Here is a helpful table of the NATO PhoneticAlphabet:

Letter Code Word Morse Code
A Alfa o-
B Bravo -000
C Charlie -0-0
D Delta -00
E Echo [ )

F Foxtrot 00-0
G Golf --@
H Hotel 0000
I India o0
dJ Juliett o---
K Kilo -@-
L Lima o-00
M Mike --
N November -@
0] Oscar ---
P Papa o--0
Q Quebec --@-
R Romeo o-0
S Sierra 000
T Tango -
U Uniform 00-
v Victor 000-
w Whiskey o--
X X-ray -00-
Y Yankee -@--
Z Zulu -00

Each code word is intentionally distinctive and has been rigorously tested to ensure it
is readily understood, regardless of language barriers, signal distortion, or
communication noise. The alphabet is a testament to the requirement of precise and
unambiguous communication, not just in military and aviation, but anywhere where
precision in spoken messages is critical.
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Western Union "92 Code"

he Western Union "92 Code" was a historical set of shorthand codes developed for

telegraph communications by the Western Union company. Introduced in 1859,
these codes were created to reduce message length and thus the cost of sending
telegrams, as charges were based on the number of words sent. The codes were widely
used across various industries, from journalism to finance, to convey lengthy messages
economically and efficiently.

Each number in the Western Union 92 Code represented a pre-defined phrase or
instruction that both the sender and receiver understood. These numerical codes were
eventually replaced by more modern communication technologies, but they are an
important part of telegraphic history and early telecommunications.

Below is a table with a selection of notable codes from the Western Union 92 Code and
what they represented:

Code Meaning

1 Wait a minute

4 Where shall I go ahead?

5 Have you business for me?
6 I am in a great hurry

9 In my opinion

13 I do not understand

14 What is the weather?
23 All is well
30 No more - the end

73 Best regards

77 I have a message for you
88 Love and kisses
91 Send money as I am in a terrible fix
92 Deliver to addressee only

These shorthand codes helped streamline business operations and were particularly
beneficial when a timely response was essential. Moreover, they played an integral role
in personal communication, allowing individuals to send quick, coded messages.
Despite their obsolescence in modern communication, the concept of shorthand codes
like Western Union's 92 Code is still present in today's practices, such as in text
messaging abbreviations, chat slang, and specific professional jargon.
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While the Western Union 92 Code is a relic of the past, it highlights the never-ending
human pursuit of efficient communication. It exemplifies how people have always
sought ways to save time and money while maintaining clear and effective dialogue.
This concept echoes in the digital abbreviations and emojis of modern texting.

“73” - Best regards

he term "73" has its roots deeply embedded in the telecommunication culture,

reaching back to the 19th century and the early days of telegraphy. This era was
one of rapid innovation and transformation in how people communicated over long
distances, largely thanks to the advent of the electric telegraph.

Telegraphers at the time communicated in Morse code, a system of dots and dashes
representing letters and numbers. A numerical code system was developed to expedite
transmission and reduce operator fatigue and costs, and it became a shorthand
language for common phrases. The Western Union Company compiled and published
a list of these shorthand numbers in 1859, known as the "92 Code," for use in
telegraphy.

Number "73" in the 92 Code stood for "accept my compliments," which was commonly
used to close a message. Over time, "73" evolved in meaning, taking on the more
colloquial "best regards," a parting phrase that implies well-wishing to the other party.
It became a greeting or sign-off among operators, conveying respect and friendly
sentiments.

The use of "73" wasn't confined to telegraphy alone. When amateur radio (Ham radio)
emerged in the early 20th century, the former telegraph operators brought their lingo
with them into this new realm. "73" was one of the terms that transitioned smoothly
from telegraph to amateur radio use, and it became part of the lexicon of Ham radio
operators around the world, persisting even as telegraphy became obsolete.

Today, "73" is recognized globally among amateur radio enthusiasts as a sign-off
meaning "best regards." It is often used at the end of a communication to signal a sign-
off in a friendly manner. This tradition carries the spirit of camaraderie and goodwill
that has long been a hallmark of the radio amateur's culture.

The survival of "73" is a testament to the enduring legacy of the early communication
operators. Although technology has progressed well beyond the telegraph, the
sentiment and the shorthand of "73" remain an homage to the innovators of the past
and the unbroken thread that connects the telegraph operators of the 19th century
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with the Ham radio enthusiasts of today.

ProwWords

P roWords, short for procedure words, are unique words or phrases used in radio
and telecommunication to convey precise, pre-defined meanings. They ensure
transparent and efficient communication, especially when misunderstandings could
lead to severe consequences, such as in military operations or emergency responses.
These terms help to streamline communications and reduce the time it takes to convey
instructions or information.

ProWords also extends to civil aviation, marine communication, and other areas
where radio traffic is heavy, and there's a consistent need to avoid ambiguity. They're
part of the broader lingo, including codes, abbreviations, and shorthand phrases used
across various communication disciplines.

Beyond ProWords, there's a whole world of lingo specific to different user groups, such
as amateur radio operators, which includes terms like Q-codes and the 10-codes
originally developed for law enforcement.

Below is a table with some of the most useful ProWords and explanation of each:

ProWord Meaning

AFFIRM Yes or permission granted

NEGATIVE No or that is not correct

WILCO Will comply with received instructions

ROGER Received and understood (does not imply compliance)
OVER End of transmission; expecting a reply

ouT End of transmission; no reply expected

SAY AGAIN Repeat your last message

BREAK Indicates a pause in communications for clarity
WAIT Pause for a few seconds

WAIT OUT A longer wait is required; standby for further response

Each ProWord has a particular use and helps to maintain clarity in radio
communications. For example, "AFFIRM" is preferred over "yes" because it is less
likely to be confused with other words under poor reception conditions. "ROGER" is
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widely known, even in popular culture, as an acknowledgment that a message was
received, but it's crucial to note that it doesn't indicate that the instructions will be
followed—that's what "WILCQ" is for.

ProWords and communication lingo play a critical role in ensuring that messages are
conveyed accurately and efficiently, which is vital in high-stakes situations where
clarity and brevity are essential. Whether on the sea, in the air, or on a mountain
rescue mission, these words keep everyone on the same frequency and can be the
difference between success and failure in operations.

Radio Checks

A radio check is a simple but vital process used to verify the functionality and
clarity of radio communications equipment. When you're unsure whether your
radio is transmitting properly, or when you need an external opinion on the quality of
your signal, you'll conduct a radio check.

To perform a radio check effectively, it's essential to be clear about the issue you're
experiencing.

Providing a precise description of what you need checked will aid whoever is
responding to assist you suitably. For instance, you might want feedback on the
strength and clarity of your signal, or you might need to test if your frequency is
reaching a specific area.

One of the best ways to troubleshoot is to coordinate with a friend or another operator
to meet you on the air. By having a predetermined arrangement, you ensure someone
is already at hand to provide immediate feedback. When requesting a radio check, it's
also polite to do so in a way that does not interfere with ongoing communication, like
during a quiet period on the selected channel or frequency.

When describing the quality of the received signal, it's common to use the SINPO code,
where S stands for signal strength, I for interference, N for noise, P for propagation,
and O for overall merit. However, casual or less formal checks might only involve
reporting whether the signal is clear or has issues like static or distortion.

If you happen to be on the receiving end of a request for a radio check, it's good practice
to provide a simple and straightforward assessment of the other station's signal
quality. Being accurate and precise is helpful, offering constructive comments that the
other operator can use to adjust their setup if necessary.

The act of performing radio checks is not just about the technical aspect of ensuring
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equipment is functioning correctly. It is also part of the broader practice of radio
etiquette, which promotes a culture of assistance and cooperative use of the radio
spectrum among operators. It's an illustration of the shared understanding that clear
and reliable communication is foundational to the responsible use of radios, whether
for hobby, service, or profession.
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>onclusion

s we close the final page of "Baofeng & Quansheng Radio Bible," it's evident
A that the journey through radio communication is as transformative as it is

informative. This guide was designed as a definitive compendium for
enthusiasts and practitioners of GMRS and HAM radios. I hope it is an invaluable
resource, an armamentarium of guerrilla secrets unfolded within a week's read.

Providing the essentials of radio communication—whether it be understanding core
principles, grasping the nuances of Baofeng and Quansheng models, or delving into
the complex world of antennas and satellite communications—has been no mere
academic exercise. It's a call to action: to stay connected when the stability of
conventional networks falters, when silent skies necessitate the crackle of a radio
wave, and when unity through shared frequencies becomes a stronghold against
isolation.

I aimed to strip down complex concepts to their practical cores with each chapter,
making radio operations accessible regardless of the reader's prior experience. From
the fundamentals of VHF and UHF to the programming of split tones and privacy
codes, every piece of advice has been handpicked to contribute to your communication
resilience.

This book goes beyond technical knowledge; it dwells on the spirit of camaraderie that
radio fosters—Ilinking across continents, joining the dots between remote locations,
and turning each user into a hub of a vast wireless network. Acknowledging the power
of community, the guide encourages participation in local HAM clubs, contesting, and
ultimately, serving neighbors through the airwaves in times of need.

As the pages end, I share a measure of pride, knowing that this guide holds the
potential to inform and transform. Radio communication is an act of defiance against
the silence; it's our emergency clarion, our hobbyist's joy, and our professional tool,
ready to be wielded with skill and caution — a trusty companion in a world
increasingly dependent on unbreakable links.

To every reader who has journeyed through this tome, your path to mastery doesn’t
end with this conclusion; instead, it just begins. Keep the channels open, tune into new
frequencies, and may your call sign be a herald of connection, readiness, and goodwill
wherever you broadcast. Thank you for letting "Baofeng & Quansheng Radio Bible"
guide you to stay connected when it matters most.
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Now, it's up to you, the reader, to take these lessons and continue the adventure,
exploring the airwaves and beyond, always ready to stay connected when it matters
most.
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radio, television, wire, satellite, and cable.

14. International Amateur Radio Union (IARU) — www.iaru.org: Represents the
interests of amateur radio worldwide, offering resources and advocating for
amateur radio rights and interests internationally.

Journals and muquzines
15. "QST Magazine" — A monthly publication by the ARRL, providing a wide array
of articles, columns, and projects for the amateur radio community.

16. "CQ Amateur Radio" — An independent monthly magazine that covers the world
of amateur radio with news, reviews, and technical articles.

17. "RadCom" — Published by the Radio Society of Great Britain, a journal offering
in-depth articles on technology, projects, and activities within amateur radio.

Manufacturers and Equipment Uendors

18. HRO (Ham Radio Outlet) — www.Hamradio.com: A leading retailer of amateur
radio equipment and accessories.

19. DX Engineering — www.dxengineering.com: Suppliers of a wide range of
products for amateur radio enthusiasts, from antennas to transceivers.

20. Gigaparts — www.gigaparts.com: Offers a broad spectrum of radio gear,
electronics, and components for amateur radio operators.
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Appendix A: Glossary of
Terms

Amateur Radio (Ham Radio): The use of designated radio frequency bands for the
purposes of private recreation, non-commercial exchange of messages,
experimentation, self-training, and emergency communication by licensed
enthusiasts.

Amplitude: The measure of the signal strength or power of a radio wave. In the context
of amplitude modulation (AM), it refers to the variation in the signal's strength to
carry information.

Amplitude Modulation (AM): A method of modulating a radio signal by varying the
amplitude (strength) of the carrier wave in accordance with the information being
sent.

Antenna: A device used for transmitting and receiving radio waves. Different types of
antennas are designed for specific frequency bands and uses.

Antenna Gain: A measure of how well an antenna directs or focuses energy in a
specific direction. Gain is often used to increase the effective radiated power of a
transmitter, improving its ability to send a signal over a longer distance.

ARRL (American Radio Relay League): The largest membership association of
amateur radio enthusiasts in the U.S., offering resources, support, and advocacy for
the amateur radio community.

Attenuation: The loss of signal strength encountered as a signal travels through a
medium or over a distance. In radio communications, attenuation can be caused by
obstacles, distance, and interference.

Automatic Gain Control (AGC): A feature of many radio receivers that automatically
adjusts the radio's gain to maintain a consistent output level despite varying signal
strength.

Automatic Packet Reporting System (APRS): A digital communications protocol used
for real-time data transmission of information like position data (GPS coordinates),
weather station data, and messages.

Access Tone: See CTCSS (Continuous Tone-Coded Squelch System). A sub-audible
tone transmitted along with the standard audio signal to open the squelch of a receiver

set to the same tone, used to reduce interference on shared frequencies.
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AFSK (Audio Frequency Shift Keying): A mode of transmitting digital data using
audio tones. It is often used in amateur radio modes, such as radioteletype (RT'TY) and
packet radio.

Amateur Satellite: Satellites built and operated by amateur radio operators for
communication. These can be used to achieve longer-distance radios contacts that are
not limited by the Earth’s curvature.

Baofeng: A popular brand of affordable handheld two-way radios that operate on VHF
and UHF frequencies, offering a range of features valuable for amateur radio
operators and professionals alike.

Band: A specific range of frequencies in the radio spectrum allotted for particular uses.
In amateur radio, common bands are labelled as HF (High Frequency), VHF (Very
High Frequency), and UHF (Ultra High Frequency).

Bandwidth: The width of a frequency band; it represents the difference between the
upper and lower frequency limits of a signal or set of frequencies assigned for use.

Base Station: A fixed radio station that is used to communicate with mobile or

handheld units. It typically has more power and a better antenna system than mobile
or handheld radios.

Battery Life: The operational time a radio can function on a single charge or set of
batteries. It is an important consideration for radio selection and usage.

BNC Connector: A type of quick-connect/disconnect radio frequency connector used
for coaxial cable that is common in professional and some amateur radio equipment.

Call Sign: A unique identifier assigned to a radio operator or radio station, used for
identification during communication.

Carrier: The fundamental frequency that is modulated or altered to carry information
in radio transmissions.

CTCSS (Continuous Tone-Coded Squelch System): A sub-audible tone used to prevent
interference and ensure that receivers only pick up transmissions from transmitters
using the same tone.

Coaxial Cable: A cable with an inner conductor surrounded by a tubular insulating
layer, surrounded by a tubular conducting shield, used to connect radios to antennas.

Crossband Repeat: A feature in some radios that allows them to transmit on one band

while receiving on another, effectively acting as a repeater to increase communication

range.

DCS (Digital Code Squelch): A digital version of CTCSS that uses a digital code to
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activate receivers for a specific transmission, reducing interference on crowded
frequencies.

Duplex: A mode of communication where the radio transmits and receives on different

frequencies, allowing for simultaneous two-way communication, often used with
) b

repeaters.

DX: An abbreviation for "distance" in radio communication, it signifies contact with a
station that is far away, often in another country.

DXpedition: An organized trip to a remote or rare location with the purpose of making
long-distance radio contacts.

Dipole Antenna: A simple antenna made from a wire cut in the middle for a specific
frequency, it's the most basic and widely used wire antenna in radio communications.

Digital Signal Processing (DSP): A technology used in many radios to enhance audio
quality, reduce noise, and improve signal processing through digital techniques.

Echolink: A system that allows licensed amateur radio stations to communicate with
each other over the internet, using voice-over-IP (VolP) technology.

Electromagnetic Spectrum: The range of all types of EM radiation. Radio waves are a
type of EM radiation at the spectrum's lower frequency and longer wavelength end.

Emergency Communication (EmComm): The use of radio communications for
coordination and management during emergencies, disasters, and search and rescue
operations.

Ethics and Operating Procedures: The set of guidelines followed by amateur radio
operators to ensure respectful, legal, and efficient use of the frequencies.

FCC (Federal Communications Commission): The government agency that regulates
interstate and international communications by radio, television, wire, satellite, and
cable in the United States.

Frequency: The number of times a radio wave oscillates per second, measured in hertz
(Hz). Each radio station or device operates on a specific frequency or set of frequencies.

Frequency Band: A specific range of frequencies within the radio spectrum that is used
for particular types of communication.

Frequency Modulation (FM): A method of radio transmission where the frequency of
the carrier wave is varied in accordance with the amplitude of the input signal,
providing high-quality audio transmission.

FM Repeater: A device that receives a signal on one frequency and simultaneously
retransmits it on another frequency, extending the range of communications.
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Filter: An electronic circuit that removes unwanted components of a signal, typically
used in receivers to isolate the desired signal from all other signals.

Fox Hunting: An amateur radio direction-finding activity where participants use radio
direction-finding methods to locate a transmitter at an unknown location.

Foundation License: An entry-level amateur radio license that offers access to a range
of bands with simple technical requirements.

Gain: Refers to the amplification of a signal by an antenna or an electronic circuit,
measured in decibels (dB).

Ground Plane Antenna: A type of radio antenna with elements that radiate signal
horizontally and are typically installed with a vertical radiator that is perpendicular to
the ground.

Ground Wave: A radio wave that travels along the surface of the Earth, used for short
to medium-range communication on lower frequency bands.

GMRS (General Mobile Radio Service): A licensed radio service in the United States
that uses channels around 462 MHz and 467 MHz primarily for short-distance, two-
way voice communications.

Ham Radio: An informal term for amateur radio, representing a hobby and service in
which participants, called "Hams," use various types of radio equipment to
communicate with other radio amateurs for public service, recreation, and self-
training.

Handheld Radio: A small, portable radio transceiver that can be held and operated
with one hand, also known as a walkie-talkie.

HF (High Frequency): Radio frequencies in the range of 3 MHz to 30 MHz used for
long-distance communication, capable of reflecting off the ionosphere to reach distant
locations around the globe.

High-Pass Filter: An electronic filter that passes signals with a frequency higher than
a certain cutoff frequency and attenuates signals with lower frequencies.

Hz (Hertz): The unit of frequency in the International System of Units (SI),
representing one cycle per second.

IF (Intermediate Frequency): A frequency to which a signal is converted as a step in
processing for easier filtering or amplification in radios.

Ionosphere: A layer of Earth's atmosphere that is ionized by solar and cosmic
radiation. It plays an important role in radio communications by reflecting and
refracting radio waves, enabling long-distance radio transmission.
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IP Rating (Ingress Protection Rating): A code that indicates the degree of protection
an electronic device offers against dust and water. The code typically has two
numbers: the first reflects protection against solid objects and the second against
liquids.

ITU (International Telecommunication Union): A specialized agency of the United
Nations responsible for issues that concern information and communication
technologies, including the regulation of radio frequency spectrum and satellite orbits
to ensure the stable and secure functioning of telecommunication networks.

Iambic Key: A device used for sending Morse code that can create dots and dashes by
alternating between two paddles, allowing for faster and more efficient Morse code
transmission.

Impedance: The resistance of a circuit to the flow of alternating current (AC),
measured in ohms. Matching the impedance of radio components is important for
efficient transmission and reception of signals.

Intermodulation: The mixing of two or more signals in a nonlinear system, such as a
transmitter or receiver, producing new frequencies that are combinations of the
original frequencies. It can cause interference in radio communications.

ISWL (International Short Wave League): An organization that promotes shortwave
listening and the collection of QSL cards around the world.

Jamming: In radio communication, it refers to the intentional disruption of
communications by overloading a frequency with noise or other signals.

J-Pole Antenna: A type of antenna that is shaped like the letter J. It is a half-wave
antenna with a quarter-wave matching stub that provides good impedance matching.

Junk Box: A term affectionately used by radio enthusiasts for a collection of spare
parts, components, and miscellaneous items kept for repairing or constructing radio
equipment.

Key: A device used to switch the radio transmitter on and off for sending Morse code.

Keyer: An electronic device that aids in the sending of Morse code, allowing the
operator to make contacts using a paddle instead of a straight key.

kHz (Kilohertz): A unit for measuring frequency, equivalent to one thousand cycles
per second.

Knot Antenna: A simple, compact, antenna often used in portable radio operations or
in restricted spaces.

LC Circuit: A basic electronic circuit consisting of an inductor denoted by 'L' and a
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capacitor denoted by 'C', used in radios usually for tuning to select different
frequencies.

License Class: In amateur radio, this refers to the level of licensing achieved by the
radio operator, which determines their privileges regarding frequencies and modes of
communication they can use.

Line of Sight (LOS): A type of propagation that means radio waves travel in a straight
line from the transmitter to the receiver's antenna. LOS is important for VHF and

UHF radio signal transmission.

Linear Amplifier: An electronic circuit that increases the power of transmitted radio

signals without changing their form.

Log Periodic Antenna: A direction-sensitive and multi-element antenna that can

operate over a wide range of frequencies.

Low-Pass Filter: A filter that allows signals below a certain frequency to pass through
while attenuating those at higher frequencies. It's often used to prevent harmonics or

spurious emissions from a transmitter.

LSB (Lower Sideband): A type of amplitude modulation used in the HF bands which
transmits only the lower sideband of a radio signal, typically used for voice
communication on frequencies below 30 MHz.

Lumen: Although not a typical radio term, it is the unit of measurement for the
amount of light emitted by a source, relevant to the operation of radio equipment that
includes visual displays and indicators.

Modulation: The process of varying a carrier wave to transmit signals. This can
include changes in amplitude, frequency, or phase to encode information.

MHz (Megahertz): A unit of frequency equivalent to one million cycles per second. It's
commonly used in radio frequency identification.

Morse Code: A method of transmitting text information as a series of on-off tones,
lights, or clicks. It has been traditionally used in radio communication.

Mobile Radio: A radio system installed in a vehicle, allowing for communication while
in motion. They typically offer better range than handheld units due to a higher power
output and external antennas.

Multiband Antenna: An antenna designed to operate over several different bands or
frequencies. This allows users to communicate across multiple amateur bands without
changing antennas.

Noise: Unwanted electrical or electromagnetic signals that interfere with the
175



Barry Harper

reception of desired signals.

Noise Floor: The measure of the signal created from the sum of all the sources of noise,
including both atmospheric and man-made, within a system or device.

Nets: Scheduled meetings on the air in a particular frequency, where operators meet
to discuss a topic, conduct training, or simply socialize.

NVIS (Near Vertical Incidence Skywave): A method of radio communication that uses
the reflection of radio waves off the ionosphere to communicate over short to medium
distances, effectively covering the area out to a few hundred kilometers.

Ohm: The unit of electrical resistance. Understanding impedance, which is also
measured in ohms, is crucial for ensuring efficient transmission and reception in radio
systems.

Omnidirectional Antenna: An antenna that radiates or receives equally well in all
horizontal directions. This type of antenna is often used when the direction of the
incoming signal is unknown or changing.

Output Power: The amount of power (usually measured in watts) that a radio
transmitter releases through its antenna.

Pace: Short for "Portable Antenna for Communication Emergencies." It's a plan for
alternative communication methods in case primary ones fail.

Packet Radio: A digital radio communications method that uses a series of short
bursts or packets of data, often used for sending email and data files over radio.

Patch: A connection from a two-way radio system to a phone line, allowing direct voice
communication between the radio user and a telephone user.

PL Tone (Private Line Tone): Also known as a sub-audible tone, it is used to access a
repeater and prevent interference from other transmissions.

Propagation: The behavior of radio waves as they travel or are transmitted from one
point to another, often affected by atmospheric conditions for HF bands.

Q Code: A standardized collection of three-letter message encodings, all starting with
the letter 'Q/, initially used for commercial radiotelegraph communication but now
popular in amateur radio.

QSL Card: A written confirmation of communication between two amateur radio
stations. It typically includes contact details such as date, time, frequency, mode, and
the stations' call signs.

QSO: Radio talk for a contact. It refers to the communication between two amateur

radio stations.
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QSY: Indicating a change frequency. If a user says "QSY to 145.250", they mean they
are changing their radio to frequency 145.250 MHz.

Repeater: A radio device that receives a weak or low-level amateur radio signal and
retransmits it at a higher level or higher power so that the signal can cover longer
distances without degradation.

RF (Radio Frequency): Electromagnetic wave frequencies that fall within the range

humans use for wireless communications.
Rig: A term affectionately used by Hams to refer to their radio equipment.

Simplex: A method of communication where both transmitting and receiving happen
on the same frequency. This is common in two-way radio communication, where
parties take turns speaking.

Squelch: A circuit used in radios to mute the audio output when there is no signal,
reducing static noise.

SWR (Standing Wave Ratio): A measure of the impedance matching of the radio
frequency power in the transmission line to the antenna. A low SWR indicates good
matching and efficient transmission.

Software-defined Radio (SDR): A radio communication system where components
typically implemented in hardware (e.g., mixers, filters, amplifiers) are implemented
by means of software on a personal computer or embedded system.

Transceiver: A device that combines both a transmitter and a receiver that share
common circuit parts, for the purpose of both transmitting and receiving radio signals.

TX: Short for "transmit."

Talk-Around: A mode of operation on a two-way radio where users communicate
directly radio-to-radio, bypassing any repeater or infrastructure.

Tone Squelch: A noise reduction system that uses a sub-audible tone to open the
squelch only when the correct tone is received. This helps to ignore unwanted signals

on the same frequency.

UHF (Ultra High Frequency): Frequencies ranging from 300 MHz to 3 GHz. UHF
radios are used in many applications, including mobile phones, satellite

communication, and two-way radios for short-range communications.

USB (Upper_Sideband): Used mainly in HF band communications, it's a mode of
transmission that sends the upper sideband of a signal, typically for voice
communication. It's preferred for frequencies above 10 MHz.

Unlicensed Bands: Frequency ranges set aside by regulatory bodies that can be used
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without the need for a radio license. Examples include the 2.4 GHz and 5 GHz bands
used for Wi-Fi.

UTC (Coordinated Universal Time): The time standard commonly used across the
world in radio communications. It's utilized to avoid confusion over local time zones
when logging contacts or scheduling communications.

VHF (Very High Frequency): Refers to radio frequencies in the range of 30 MHz to 300
MHz. These frequencies are ideal for line-of-sight communication and are widely used
in two-way radios, especially for long-distance aviation and marine communications.

VOX (Voice Operated Exchange): A feature on radios that allows transmission to be
automatically started by the user's voice instead of manually pressing the transmit
button.

VFO (Variable Frequency Oscillator): A component in radios that allows the operator
to tune over a continuous range of frequencies. It's essential for tuning into various
frequencies as needed.

VSWR (Voltage Standing Wave Ratio): Similar to SWR, it is a measure of how
efficiently radio-frequency power is transmitted from a power source, through a
transmission line, into a load (the antenna).

Watt: A unit of power. In radio communications, the wattage of a radio determines its
transmitting power; higher watts often equate to stronger signals and longer ranges.

Whip Antenna: A flexible, straight antenna used in handheld radios and mobile radios.
They are simple, effective, and can transmit and receive signals in all directions.

WX: Common abbreviation for "weather." In radio communications, it can refer to
stations or frequencies that broadcast weather reports and alerts.

Wide Area Network Repeater System (WANRS): A series of connected repeaters that
allow radio users to communicate over vast areas, often spanning multiple cities or
states.

Xmitter: Slang for "transmitter," i.e., a radio device that can send signals.

XTAL: Abbreviation for "crystal." In radio terms, it refers to a quartz crystal used in
an oscillator to create very precise frequencies.

X-Band: A segment of the microwave radio spectrum in the frequency range usually

set between 7.0 GHz and 11.2 GHz. Not typically used for two-way radio
communication in most amateur applications.

Yagi Antenna: A directional antenna consisting of a driven element, a reflector, and
one or more directors. It's widely used for communication over VHF and UHF bands
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because it provides excellent directional gain.

YL: An abbreviation for "Young Lady," a term used in amateur radio to refer to female
operators, regardless of their age.

Y-Adapter: A device or cable that splits one input into two outputs, or combines two
inputs into one output. In radio, it's often used to connect multiple headphones or
speakers to a single jack.

YT: Short for "Youngster," referring to young amateur radio operators. The term is
used to encourage and recognize the involvement of the younger generation in the
hobby.

Z-Match: A type of antenna tuning unit (ATU) that can match a wide range of
impedances for both balanced and unbalanced lines, making it versatile for amateur
radio use.

Zepp Antenna: Short for Zeppelin Antenna, it's a long wire antenna that gets its name
from its use in the early days of airships. Today, it's known for its simplicity and
effectiveness, especially for amateur radio operators interested in long-distance
communication.

Zero Beat: A method used in CW (Morse Code) operation to tune a transmitter or
receiver to the exact frequency of another station. Achieving zero beat ensures clear
communication.

Zulu Time: Another term for Coordinated Universal Time (UTC). It's used universally
in aviation, navigation, and also widely in amateur radio to avoid confusion over local
time zones.
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Appendix B: Essential
Resources

1

"The ARRL Handbook for Radio Communications" — A comprehensive source
covering all aspects of amateur radio.

"The ARRL Operating Manual" — Guide to practical aspects of Ham radio
operations.

"Ham Radio For Dummies" by H. Ward Silver — An accessible introduction to
Ham radio for beginners.

"The Radio Amateur's Satellite Handbook" — Information on satellite tracking
and communications.

"Antenna Book" by ARRL - In-depth information about antenna theory, designs,
and practical applications.

Online Resources

1.

www.arrl.org — The American Radio Relay League's official website offers
resources and articles on all things related to amateur radio.

. www.qrz.com — A comprehensive database of Ham radio callsigns and a platform

for the community.

. www.eHam.net — Online community and resources, including reviews and

forums.

4. www.satscape.info — Satellite tracking software and resources.

5. www.Hamradioschool.com — Instructional content and study guides for Ham

radio exams.

Software
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1.
2.

CHIRP - Free, open-source tool for programming your amateur radio.

FLdigi — Software for digital mode operation, including morse code, RTTY, and
PSK31.

Ham Radio Deluxe — Premium suite for rig control, logging, digital modes, and
satellite tracking.
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4. WSJT-X - Software specialising in weak signal communication, including
protocols like F'T'8 and JT65.

Mobile Applications
1. RepeaterBook — Handy app to find nearby repeaters.

2. Pocket Prep - Amateur Radio — Exam prep app for securing your Ham radio
license.

3. Ham Square — A tool for calculating Maidenhead Locator System specifics.

Clubs and Organizations
1. Local Amateur Radio Clubs — Great for in-person meet-ups, mentorship, and
equipment sharing.

2. The ARRL (American Radio Relay League) - The largest membership
association for Ham radio operators in the U.S.

3. Radio Society of Great Britain (RSGB) — Represents the interests of amateur
radio enthusiasts in the UK.

4. International Amateur Radio Union (IARU) - Virtually all national amateur
radio societies are members. It represents the interests of Ham radio on an
international level.

Magazines and Journals

1. "QST Magazine" — ARRL's monthly magazine with a wide range of articles and
columns.

2. "CQ Amateur Radio" — Independent, monthly magazine about radio amateur
‘happenings’.

3. “RadCom” — The RSGB's monthly radio communications magazine.

Equipment Suppliers

1. HRO (Ham Radio Outlet) — Large supply of equipment, books, and accessories.

2. DX Engineering — Offers a multitude of radio products from antennas to
connectors.

3. Gigaparts — Provides a wide range of amateur radio gear and electronics.
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Forums and Discussion Groups

1. /r/amateurradio on Reddit — An active community to discuss various topics and
seek advice.

2. QRZ Forums — Offers a platform for discussions and social networking amongst
Ham operators.

3. eHam.net Forums — Another spot for camaraderie and sharing insights about
the hobby.

Thanks forr Reading!
Don't Forrget to Share Your Thoughts
and Leave a Review!

Scan QR
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