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BLOUNT COUNTY AMATEUR RADIO CLUB

BCARC
PROJECTS SERIES

BALUN BUILD

PROJECT OVERVIEW

• We will be building baluns and ununs that 
will become an integral component of 
the user’s antenna arsenal.

• Club members will be given the 
opportunity to build one or more baluns 
and/or ununs that will be theirs to keep.

• There will be a slight charge for materials.
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OUR GOAL

The goal of this project is for each participant 

to leave with a set of baluns, ununs, and chokes that will form the 

foundation for future antenna experimentation.

The units provided in this project will allow the deployment of a multitude of 

antenna configurations.

Remember to have fun.  Build as many or few as you want.

THE BENEFITS OF BUILDING 
YOUR OWN ANTENNA

• Many people will ask, “Why build an antenna when I can buy one that already works?”

• Because it is fun!

• Great knowledge is gained by the experience.

• A feeling of accomplishment when it works.

• Tweek it to suite your needs.

• Learn from your mistakes.



5/26/2025

3

WHAT IS A BALUN OR UNUN
AND WHY DO I NEED ONE?

• A balun is an electrical device that allows balanced and 
unbalanced lines to be interfaced without disturbing the 
impedance arrangement of either line.

• A balun can take many forms and may include devices that also 
transform impedances but need not do so. 

• A balun connects a balanced system to 
an unbalanced system. Dipole antenna 
(balanced) to coax (unbalanced).

• An unun connects an unbalanced 
system to an unbalanced system.  Coax 
(unbalanced) to end fed antenna 
(unbalanced). 

BALANCED VS UNBALANCED

• When we talk about balanced vs unbalanced systems, we are 
typically referring to current flow.

• A coax is an unbalanced system because there are current 
imbalances between the inner conductor and the outer shield. 

• A dipole antenna is balanced.  It has 
equal current flow in both directions from 
the connection point.

• An end feed and an off center fed 
antenna have different current flows 
from the connection point.  They are 
unbalanced systems. 
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TURNS RATIO &
IMPEDANCE MATCHING

Turns Ratio = turns in primary coil / turns in secondary coil

or Turns Ratio = Np / Ns

Turns Ratio from impedances,  ((Np / Ns)^2) = (Zp / Zs)

Rearranging then gives  Zs = Zp * (Ns / Np)^2

For most coax Zp = 50 Ohms
So, for a toroid wound w/ 9 turns on the primary side and 
27 turns on the secondary side we have

Zs = 50 * (27 / 9)^2  then Zs = 450 Ohms

BALUN & UNUN NAMING 
CONVENTION

• It is not always clear from the label on the device what the 
intended use is.  Is it a balun or an unun.  Current or voltage?

• The key is to consider the specs and study the connections.

• In general, the name on the unit is typically the impedance ratio.
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A NOTE ABOUT TOROIDS

• Toroids are the ferromagnetic core in a winding.

• T = Iron Powder Core and FT = Ferrite

• Powdered Iron Cores are normally color coded.  They have the lowest 
permeabilities

• The Ferrite materials have much higher permeability and so require fewer 
turns to obtain a given inductance.

• AL is the Inductance Index for the core.  Given as μH/100turns or 
mH/1000turns

• Toroids can be used for inductors, chokes, and signal transformers

MORE ABOUT TOROIDS

• Ferrite materials are ceramic and fall in two groups or mixes consisting of 
iron oxide and generally either of two types: 

MnZn (mix 31, 75, & 77) good for common mode chokes
NiZn (mix 43, 52, 61) generally preferred for baluns/ununs

From palomar-engineers.com
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THE 9:1 UNUN FOR A 
RANDOM LENGTH END FED 

ANTENNA

THE 49:1 UNUN FOR A 1/2 
WAVELENGTH END FED 

ANTENNA
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THE 64:1 UNUN FOR A 1/2 
WAVELENGTH END FED 

ANTENNA

3:24 or 1:8  turns ratio

2:16 or 1:8  turns ratio

THE 4:1 BALUN FOR A 1/2 
WAVELENGTH OFF CENTER 

FED ANTENNA
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THE 4:1 BALUN FOR A 1/2 
WAVELENGTH OFF CENTER 

FED ANTENNA
WITH CURRENT CHOKE

THE 1:1 CURRENT BALUN 
OR CHOKE
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BLOUNT COUNTY AMATEUR RADIO CLUB
W4BLT

Presenter – Phillip White, KQ4ETC

FUTURE EVENTS FOR THE BCARC

• Band Pass Filter

• Battery Box

• Minimalistic Transmitter

• 2m Satellite Egg Beater 
Antenna

Possible Projects

• Chasing Dxpeditions

• Using JS8 Call

• Using FT8

• Antenna Shootout

Possible Workshops
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