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NHARC Hams
• Who’s licensed?
• Who has a station?

– Home
– Mobile
– Portable

• Who’s made a contact in the last month?
• Who’s still interested?



Quick History

• The Navy – Marconi – The Amateurs
• 1912 Amateur Regulations

– 200 Meters and Down (1500 KHz and Up)



N3FRQ
• Licensed 1987

– “Technician Plus” 
– 5 WPM Morse
– Mostly 2-meter (144 MHz) FM Mobile

• A little CW
• A little 10-meter SSB

• Code Requirement Lifted Y2K
– Amateur Extra in one sitting.

• I’ve maintained an HF station ever since.
– 7 acres w/trees near Flemington, NJ
– Brownstone in Jersey
– Single-family house in JC

• I was never overly active.
– MRCA Field Exercises
– The Moose and Squirrel Cold-War Clandestine and Log-Range-

Reconnisance-Patrol Net – Since December 2010. 



Different Strokes……
• Rag Chew
• Nets
• DXing
• Contests
• Public Service
• VHF/UHF

– Repeaters
– Satellite
– Moon Bounce



What Happened?



A Complex Analog System
A Typical Mid-20th-Century AM Radio Receiver
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Converts electro-magnetic energy to 
electrical energy.
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Converts electrical energy to 
acoustic (sound) energy.

ANALOG SIGNAL PROCESSING
By Hardware Devices



Digital Sampling
Analog-to-Digital Conversion

100-1001-1010-1011-1100-1100-1100-1100-1011-1010-1010-1001-1001-1010
A Time Series of digital samples accurately represents the analog waveform.



Moore’s Law

• 1965: Director of R&D - Fairchild 
Semiconductor

• 1968:  Cofounds Intel Corp. with 
Robert Noyce.

• The number of components per 
square inch of an integrated circuit 
doubles every two years.

• WIN ! - Devices become cheaper
• WIN ! - Circuits run faster.
• WIN ! - Less power consumption

Gordon Moore - 2005





In the Digital Domain
21st C-entury Cellphone Radio System

TRANSDUCER
(Antenna)

Converts electro-magnetic energy to 
electrical energy.

DIGITAL SIGNAL PROCESSING

A/D

Analog to Digital
Converter

COMPUTER

Inside are two Cortex-A53 cores. The SoC also packs in LTE support (Cat.4 LTE 2CA 
modem). In addition, the 100 square mm unit also has Wi-Fi, Bluetooth, FM 
(frequency modulation) and GNSS (global navigation satellite system).

Cellular

Wi-Fi

Bluetooth

GPS

FM BroadcastS.M.O.P.
Simply a Matter of 

Programming!



SoC
A System on a Chip

• Traditional integrated circuits are 
produced using various fabrication 
processes tailored to specific 
functions.
– Random Logic (Processors, etc.)

– Memory
• RAM  (Random Access Memory

• ROM  (Read Only Memory)

• Flash  (Non-volital re-writeable data storage)

– Analog
• Audio Circuits

• Radio Circuits

• Modern SoC processes offer all in 
one device!

Texas Instruments - 2.4-GHz Bluetooth® low energy System-on-
Chip



Complete Radio System
One Integrated Circuit

Bonded Directly to Circuit Board
Protected by Epoxy

Known as Chip-on-Board Construction
Eliminates the cost of an IC package.

A USB Two-Way Radio to Connect to a Wireless 
Keyboard

16 MHz Quartz-Crystal
Frequency Reference

The Antenna
Launches and Intercepts Radio 

Waves

Can be small do to:
High Frequency – 2.4 GHz

Yields
Short Wavelength – 125 MM

So an effective Quarter-Wave 
antenna can be folded to fit.

USB Signal and Power Connections

Retail Price
About a Buck!



The Advantages of Being an Old Timer

• Time to play!
• Availability during work hours.
• Years and years of wisdom.



Frequencies

• High Frequencies
– Skywave Propagation
– Worldwide communications without a network.

• VHF/UHF
– 6 meters (50 MHz), 2-meters (144 MHz), 220 MHz, 440 MHz,  Microwaves.
– Most activity is on 2-meter and 440 repeaters (FM).
– Crazy people actually work DX.



UHF/VHF Repeaters
• Traditional Two-Way Radio

– Receive Frequency A (Repeater Output)
– User Transmit Frequency B (“Offset”)
– Tone Squelch

• Activates the Repeater output
• May also quiet the remote receiver



There’s Nobody On
• 75- meters

– 3885 +/- AM Window

• 60-meters  Moose and Squirrel Net
– Tuesdays, Thursdays, and Saturdays
– 12 Noon 5357 USB

• 40-meters
– 7255  ECARS
– 7258   MIDCARS
– 7290-95  AM Window

• 20-meters
– 14286 AM Calling Frequency
– 14300  Marine Mobile Service Network



Radio Stations are Defined by Their 

Antenna Systems

K3LR – West Middlesex, Pa



Hertz

19

Ca. 1888

Heinrich Hertz
1857 - 1894

Antennas Launch and 
Intercept Radio Waves!

λ/2 =   2̴ meters
150 Mhz



Marconi  1896

20
Transmitting Station Receiving Station



Dipole Antenna w/Coaxial Feedline

Half Wave = 468 feet/MHz



Inverted-L



A practical HF Antenna System



Antenna Support



Antenna Tuners
Old-School - Johnson Matchbox



21st Century Auto-Tuners



SGC  SG-230 Auto-Tuner



SGC Auto Tuner Applications

https://www.sgcworld.com/Publications/Manuals/230man.pdf



Some More Tuner Applications
Random Wire









Getting/Upgrading a License
• Question pools, sample tests, study guides an the web.
• Testing:

– FCC created the VEC system to provide initial licensing examination for prospective new 
hams and upgrade examination opportunities for those already licensed. FCC authorized 
VEC organizations oversee the work of their certified Volunteer Examiners (VEs) and 
serve as a liaison between the exam applicants and the FCC.

– VE sessions at many hamfests.

• License Classes:
– Technician – All privileges above 30 MHz + Limited HF 

• 35-question multiple choice written examination

– General
• 83% of all amateur HF privileges.

– Extra  - All privileges 
• 50-question multiple-choice theory exam



21st Century Stuff



Who am I talking to?

Callsign Lookup
https://www.qrz.com/



https://www.qrz.com/



https://www.qrz.com/



Typical Mid-Range HF Transceiver

• 160 – 6 meters  100 Watts PEP
• Wideband Receive
• Digital Signal Processing
• Lots of buttons
• Lots of functions
• Can be controlled from a computer.



Ham Radio Deluxe
by Simon Brown



HRD



HDSDR
• Software Defined Radio Control Program

RADIO

RTL-SDR
Dongle

PC
Omni Rig “CAT” 

Control
Via USB

1st IF Output
Via Coax USB



Spectrum Scope via HDSDR





http://reversebeacon.net/



“Digital Modes”

• Your PC acts as a modulator/demodulator
• RTTY
• PSK-31
• RT-8



Web Resources
• QRZ Callsign Lookup https://www.qrz.com/
• Propagation Charts http://www.sws.bom.gov.au/HF_Systems/6/6/1
• SGC-230 Tuner Manual

– https://www.sgcworld.com/Publications/Manuals/230man.pdf

• Practical Antenna Article
– http://www.ocarc.us/docs/antennas/practical

• Reverse Beacon Network  http://reversebeacon.net/



What do you wanna do?

• HF or VHF/UHF
• Casual O.T.A. gatherings
• Scheduled Monitoring
• Full-scale net




