EXPLORING DMR
RADIO AND HOTSPOT
USAGE: ENHANCING
DIGITAL
COMMUNICATION

Advancing connectivity through innovative radio
technologies



AGENDA HIGHLIGHTS

* Understanding DMR Radio Technology

« DMR Radio Equipment and Setup

* DMR Hotspots: Concepts and Practical Use
«  Benefits and Applications of DMR Hotspots

« Troubleshooting and Best Practices for DMR and Hotspot
Usage
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WHAT |S
DMR
(DIGITAL
MOBILE
RADIO)?

Open Digital Standard

DMR is an open digital radio standard
created by ETSI for reliable and scalable
communication solutions.

TDMA Technology

DMR uses Time Division Multiple Access
to enable two voice channels on one 12.5
kHz frequency channel.

Enhanced Features

DMR offers better audio quality,
improved coverage, and integration with
IP-based networks for diverse
applications.



KEY FEATURES AND BENEFITS OF DMR
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Digital Voice and Security

DMR radios offer digital voice communication with noise
reduction and encrypted conversations ensuring secure
communication.

Extended Battery Life

DMR radios improve battery efficiency, extending battery life
by up to 40% compared to analog radios.

Advanced Functionalities

Features like text messaging, GPS location tracking, and
group calling enhance operational efficiency and user
experience.
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Spectrum Efficiency

DMR uses TDMA to split channels into two time slots, doubling
communication capacity compared to analog radios.

Sound Quality and Noise Reduction

DMR'’s digital encoding reduces noise and interference, while analog
signals degrade with distance and interference.

Cost and Maintenance

DMR offers lower power consumption and easier IP network
integration, reducing long-term operation costs over analog radios.

Analog Radio Advantages

Analog radios remain common due to simplicity and lower initial
purchase costs in some use cases.






P O P U L A R D M R Leading DMR Brands

Top brands like Motorola, Hytera, TYT, Anytone, and Radioddity offer
R A D | O M O D E I— S radios for colmmercialand a{nateur use. ’ | >
AND BRANDS

Model Features and Use Cases

Models vary from rugged enterprise radios to affordable multi-mode
radios for hobbyists and professionals.

User Choice Factors

Users prioritize brand reputation, programming ease, accessory
compatibility, and firmware updates.

Market Trends

Increasing adoption of dual-band and multi-protocol radios improves
communication network flexibility.
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Key Configuration Parameters

Set frequency, color codes, time slots, talk
groups, and contact lists for proper DMR
radio function.

Advanced Programming Tools

Use software like CHIRP and professional
suites for bulk programming and remote
updates.

Importance of Training and
Documentation

Proper user training and clear
documentation prevent errors and ensure
efficient network communication.
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Range and Connectivity

External antennas boost signal range and improve connectivity for
reliable communication in various environments.

Hands-Free Communication

Speaker microphones and headsets enable hands-free operation,
enhancing convenience and clarity in noisy environments.

Power and Portability

Battery packs and carry cases support longer use and easy transport,
increasing device longevity and user comfort.

Advanced Features

GPS modules and Bluetooth integration offer location services and
wireless audio, pushing accessory innovation forward.
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WHAT ARE DM
HOTSPOTS AN
DO THEY WOR

Definition of DMR Hotspots

?
D HOW
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DMR hotspots are low-power devices that link a single DMR radio
to the global network through the internet.

Functionality of Hotspots

They receive local radio signals and route digital voice data across

IP networks to worldwide users.

Benefits of Using Hotspots

Hotspots enable global communication without repeater
infrastructure and support remote, portable DMR operation.
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TYPES OF DMR
HOTSPOTS (E.G.,
MMDVM, PI-STAR,
OPENSPOT)

MMDVM Hotspots

MMDVM hotspots use open-source firmware supporting multiple digital
voice modes like DMR, Fusion, and D-STAR for versatile use.

Pi-Star Software

Pi-Star is a Raspberry Pi-based software image valued for its flexibility
and user-friendly web interface for hotspots and repeaters.

OpenSPOT Device

OpenSPOT is a commercial standalone hotspot offering plug-and-play
operation with strong firmware support and ease of use.



S E T T | N G U P A D |\/| R Hardware and Firmware Selection

HOTSPOT FOR Choose compatible hardware and install firmware like Pi-Star or use

PERSONAL USE vendor software for device management.

Network Configuration

Configure Wi-Fi or Ethernet, set frequencies, color codes, and link
digital IDs to talk groups.

Antenna and Power Setup

Ensure proper antenna placement and reliable power supply for
optimal hotspot performance.

Community Support and Resources

[ | Utilize online forums and step-by-step guides for hardware assembly

. Mode: DMR TG:3100 Slot:2 | and first transmission success.
- TX: Talkgroup 3100
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EXTENDING COVERAGE
AND CONNECTIVITY

Enhanced User Coverage

DMR hotspots enable users to access global networks beyond local
repeaters, improving communication reach.

Reliable Remote Communication

Hotspots allow seamless communication in remote or coverage-
limited areas like rural regions and during travel.

Community Growth and Resilience

Self-installation of hotspots fosters community involvement and
strengthens network resilience.



C O N N E C T | N G Network Connectivity
W | T H G |_ O B A I_ Eoor’;srait;iggtl?oon?erators to large digital networks enabling global
DMR NETWORKS

Communication Features

Supports group calls, data messaging, and network-wide

6%" : : . e announcements across distances.
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Interoperability

Allows various radio brands and models to communicate seamlessly
over unified networks.

Emergency Communication

Enables scalable real-time contact for public services and emergency
responders worldwide.
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Mobile Communication Flexibility

DMR hotspots enable continuous communication on the move without
relying on fixed infrastructure.

Applications in Field Operations

Portable setups are essential for hiking, maritime, and emergency
teams needing reliable voice and data links.

Support for Amateur Radio Events

Remote operation facilitates amateur radio contests and events with
limited or no traditional infrastructure.

Power and Integration Options

Hotspots may be battery powered or vehicle integrated, enhancing
operational versatility and responsiveness.
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COMMON ISSUES AND
THEIR SOLUTIONS

Common Technical Issues

Issues often involve misconfigured radio parameters, network link
failures, GPS lock problems, and frequency interference.

Troubleshooting Methods

Verification of channel settings, stable internet, firmware updates,
and hardware inspections are key troubleshooting steps.

Support and Prevention

Community forums, manufacturer support, preventive maintenance,
and pre-deployment checks reduce disruptions.



MAINTAINING Software Updates
R E |_ | A B |_ E Regular software updates improve security and functionality to

C O M M U N I C AT | O N maintain communication reliability.

Network and Signal Monitoring

Careful network status monitoring and periodic signal quality testing
' ensure stable connections.
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Hardware and Environment Checks

Routine checks of battery health, antenna integrity, and avoiding RF
interference improve quality.

Backup Communication Plans

Establishing backup plans enhances readiness during equipment or
network outages.
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Safe Operation Practices

Use certified equipment and follow local regulations for frequency and
transmission power to ensure safe DMR operation.

Device Security

Secure device access using passwords or encryption to prevent
unauthorized communication and protect transmissions.

Efficient Usage Techniques

Update contact lists, program common talk groups, and practice
proper microphone technique for clear communication.

Training and Awareness

Participate in training and stay informed on DMR technologies and
network policies to optimize communication effectiveness.



DMR Technology
Basics

Understanding the
fundamentals of DMR
technology lays the
foundation for effective
digital communication.
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Hotspot Usage and
Setup

Proper equipment setup and
hotspot usage expand
connectivity and operational
flexibility for users.

Best Practices and
Troubleshooting

Adopting best practices and
troubleshooting techniques
enhances communication
reliability and reach.

Global
Communication
Networks

Integration of DMR and
hotspots fosters stronger
and more global
communication networks
worldwide.




MY SETUP
HOT SPOTS AND RADIOS
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ITEMS NEEDED

RadiolD

DMR RADIO| BAOFENG DR1801UV [DR1801UV] - $69.95 : R&L Electronics, Amateur radio store |$69.95

DMR HOTSPOT Amazon.com: Upgraded Duplex DMR Hotspot WLAN Ethernet Port Assembled Radio Station WiFi Digital Voice
Modem Support DMR Dstar YSF P25 Fusion Antenna Raspbery P Model 2B Two Colors OLED 2 TimeSlots : Electronics | $153.00
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https://www.radioid.net/?jscheck=1
https://www2.randl.com/index.php?main_page=product_info&cPath=14_100&products_id=75835
https://www2.randl.com/index.php?main_page=product_info&cPath=14_100&products_id=75835
https://www2.randl.com/index.php?main_page=product_info&cPath=14_100&products_id=75835
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5
https://www.amazon.com/Upgraded-Ethernet-Assembled-Raspberry-TimeSlots/dp/B0BM9Z8F72/ref=sr_1_5?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.Zbbq0tsWZfUmbZOTYvLxK4_pudGbqOSRp2rFFpeXec0FDSuFL5ZH4mgZirOQGnRwsQO1QvLnqmxIspoDUtlCS6AdOfNt89B76cN7tSOQmYJQV4v6-p56EYbs0xl8uHswpRERIC4tdvAE16CbfwhwEXfKOsswwfH7CGgT-bTiBXxhMQV6jyldmemdseboxV58AzaOuTSKYEILDg0JlW9d5s4K9FaDt0Id-SOYUPfhIac.cIdYnoZuI35aqtWfrk6rpqV6LJ4S_4f8VlWuyLn5fqc&dib_tag=se&keywords=dmr+hotspot&qid=1771007747&sprefix=DMR%2Caps%2C322&sr=8-5

HOME MADE
HOT SPOT

Home Made Amazon.com: Mokxihit Duplex MMDVM Hotspot Board DMR YSF Dstar with Case Raspbery p Model 1b+,2b,3b Series
Digital Voice Modem Walkie Talkie Worldwide UHF Antenna 0 Offset Two Colors OLED Screen Two time Slots : Electronics Hat $58

Home made raspberry Pie Amazon.com: Raspberry Pi 4 Model B 2019 Quad Core 64 Bit WiFi Bluetooth (1GB) : Electronics $73

Home Made Hot spot Total $131
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https://www.amazon.com/Mokxihit-Hotspot-Raspberry-Digital-Worldwide/dp/B0C3HZX3HF/ref=sr_1_39?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.GduKewRmjPpkUn1Vw5EIIczueojK39wVPqvdKKzmElbt-B7yiNIXI_vBqihBT8cWy564NoZ4achmHQf7_uDahPEHbZcjwUdeVMBVZBf-MbL2MRAj7s-ElPVrezX_ec-a2xsSKdyBUjCJD6s5iz4e5SCHl_Db2StyXtrHLZurvFvfMM1sf73SLAwAdOXaZBZas6JAMpFdJnNFF4ysihubEyoORk0hn4C44BJCu6PcBlQ.E1y4MAklIWJdpYNO7cNtlD35n8gKKFVDizB9rpP9xmg&dib_tag=se&keywords=dmr+hotspot&qid=1771008001&sprefix=DMR%2Caps%2C322&sr=8-39&xpid=ED72_E-io5ZTe
https://www.amazon.com/Mokxihit-Hotspot-Raspberry-Digital-Worldwide/dp/B0C3HZX3HF/ref=sr_1_39?crid=2VGQXXA9CG89E&dib=eyJ2IjoiMSJ9.GduKewRmjPpkUn1Vw5EIIczueojK39wVPqvdKKzmElbt-B7yiNIXI_vBqihBT8cWy564NoZ4achmHQf7_uDahPEHbZcjwUdeVMBVZBf-MbL2MRAj7s-ElPVrezX_ec-a2xsSKdyBUjCJD6s5iz4e5SCHl_Db2StyXtrHLZurvFvfMM1sf73SLAwAdOXaZBZas6JAMpFdJnNFF4ysihubEyoORk0hn4C44BJCu6PcBlQ.E1y4MAklIWJdpYNO7cNtlD35n8gKKFVDizB9rpP9xmg&dib_tag=se&keywords=dmr+hotspot&qid=1771008001&sprefix=DMR%2Caps%2C322&sr=8-39&xpid=ED72_E-io5ZTe
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WHICH EVER ONE YOU WAN
(DMR OR YSF

Key Differences

Dmr Radio DR1801UV

you see the Reflector Number | the Operator Radio ID on the display but you can program contacts in radio. Very easy to change reflectors

Yaesu Radio FT-70D

You see the call sign of person transmitting. This radio has 5 spots you can program into radio for reflectors.

P.S most all hotspots are multi mode . D-Star | DMR | YSF| P25]| Elect

Clifton W Dowers , KI4PHP




VIDEO OF

BOTH RADIOS OF
SAME QSO
EXAMPLES OF AUDIO.

MOVE MOUSE OVER
PICTURE HIT PLAY

Clifton W Dowers , KI4PHP




MY INFO PAGES

/73'S CLIFF KI4PHP

Listen Live Hoseline

My Page |Repeater Info | BrandMeister

e
- KI4PHP
My Profile Page KI4PHP - Profile | BrandMeister
A good DMR site. KENTUCKY DMR - Dmr, Dmr Cbridge ((K)
Clfion W. Dowers: €8
My Qrz Page. KI4PHP - Callsign Lookup by ORZ Ham Radio

Another Great Resource for Amateur Radio in the Cincinnati, Ohio Area.

AB4WS radio Show AB4WS Radio Show

Clifton W Dowers , KI4PHP


https://hose.brandmeister.network/
https://brandmeister.network/?page=device&id=3218207
https://brandmeister.network/?page=device&id=3218207
https://brandmeister.network/?page=profile&call=KI4PHP
https://brandmeister.network/?page=profile&call=KI4PHP
https://brandmeister.network/?page=profile&call=KI4PHP
https://brandmeister.network/?page=profile&call=KI4PHP
https://kentuckydmr.com/
https://kentuckydmr.com/
https://kentuckydmr.com/
https://kentuckydmr.com/
https://kentuckydmr.com/
https://kentuckydmr.com/
https://kentuckydmr.com/
https://www.qrz.com/db/KI4PHP
https://www.qrz.com/db/KI4PHP
https://www.qrz.com/db/KI4PHP
https://www.spreaker.com/podcast/ab4ws-radio-show--3231877
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