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Copper is the best amplifier!

The antenna is the most important part of any radio station

Presentation Goals:



What we will Cover:



What Makes a Good Antenna?

Ideal Antenna?



Key Antenna Parameters

• Resonance



Antenna Polarization



Basic HF Wire Antenna Types

Dipole and Derivatives Loops Verticals

Wire Beams Dr. Strangelove Stuff



Dipole - The Foundation Antenna



Antenna Height
Height Often Matters More Than Antenna Type



Sidebar: Where does DX Come From?

Frequency Band "Core" DX Angle Range Typical Average Angle Long-Path Angle

80 Meters (3.5 MHz) 8° — 18° ~12° As low as 5°

40 Meters (7 MHz) 6° — 16° ~10° As low as 3°

30 Meters (10.1 MHz) 5° — 14° ~8° As low as 2°

20 Meters (14 MHz) 4° — 12° ~6° As low as 1°

17 Meters (18 MHz) 3° — 10° ~5° As low as 1°

15 Meters (21 MHz) 3° — 9° ~5° As low as <1°

12 Meters (24.9 MHz) 2° — 8° ~4° As low as <1°

10 Meters (28 MHz) 2° — 7° ~4° As low as <1°



Dipole* Height Radiation Patterns

80m 40m

20m 10m

*Antenna at 33ft height



Dipole Antenna DX Gain





Dipole Harmonic Resonances



Dipole* Harmonic Radiation Patterns



Stacked Dipoles – Great for High Bands
Single Dipole at 1λ

Stacked Dipoles at 1λ6m Stacked Dipoles



Baluns and Common-Mode Chokes

Coax has 3 conductors!



Fan Dipole – Multiple Resonant Wires



Inverted V – Bent Dipole



Trap Dipole – Electrically Isolate Sections



End-Fed Zepp Antenna



End-Fed Half Wave (EFHW)



EFHW Compensation Coil Effect



EFHW Radiation Patterns

EFHW with Traps



EFHW Unun (49:1 Transformer)



Off-Center-Fed Dipole (OCFD)



Off-Center-Fed Dipole Resonance

NOTE: no 15m match



Off-Center-Fed Dipole Installation



ZS6BKW Dipole



Vertical Antennas - Why Use a Vertical?



Classic Ground Plane Vertical



Fan Vertical (DX Commander)



About Radials…

• Vertical’s most important part!

40m Ground Mounted ¼ Wave Vertical



End Fed (Half Wave) Verticals



J-Pole Verticals



Full Wave Vertical Loop Antennas



Loop Antenna Variations



Door-Frame Loop Antennas

1/3 λ

1/6 λ



Antennas for HOA and Restricted Properties



Attic and Indoor Ideas

20-10m Square Halo (Cobbweb)



Apartment / Condo Dweller Ideas



HOA Decision Matrix

HOA Situation Best Strategic Wire Match Primary Disadvantage DX Potential

Complete Outdoor Wire Ban
Attic Fan Dipole, Random Wire with Auto 

Tuner
Detuning, high local noise pickup Low to Moderate

Strict View Covenants / Trees 

Allowed
Stealth EFHW or Fan Dipole EFHW CM feedline current risks Excellent

Front Lawn Restriction Only Decorative Flagpole Vertical Requires heavy radial network Good (DX-focused)

Fully Fenced Perimeter Yard Fence Perimeter Loop Ground absorption losses (Low height) NVIS Regional Match



Coaxial Feedlines

Coaxial Cable Type Loss @ 3.5 MHz (dB/100ft) Loss @ 14 MHz (dB/100ft) Loss @ 30 MHz (dB/100ft) Best Use Case

RG-58 0.8 dB 1.8 dB 2.5 dB Avoid - Portable / QRP / Short Runs

RG-8X 0.5 dB 1.0 dB 1.8 dB Suburban Low Bands Run

RG-213 0.4 dB 0.7 dB 1.1 dB
High Power / Heavy Duty Direct 

Burial

LMR-400

KMR-400
0.2 dB 0.5 dB 0.7 dB

Long VHF/UHF runs, Good HF DX 

Setup



Antenna Construction Materials

Fiberglass PVC Wire

Rope



Tools
NanoVNA-H

NanoVNA-H4

NanoVNA-F V2

2.8”

Rig Expert

VSWR Meter



NanoVNA-App (or NanoVNA-Saver)



Finally



Thank you

Christopher S. Krstanovic, Ph.D

ai2f@NovaLab.org

www.CARS-NC.org

Questions?


