
Ferrite 
Toroid 
Baluns



Most hams 
haven’t a clue

How to build a 
ferrite toroid

1:1, 4:1, 49:1 balun



They look 
to

The books



Lots of I rrelevant 
Information

Powdered Iron, Ferrite 
Permeability, Saturation

“Overwhelmed”



The Primary 
Job a Balun

Ferrite Toroids are Not a 
Mystery if you Begin with



Baluns are the 
Consequence of Skin Effect

Al



Skin Effect
Causes 
Coax

To Have 3
Conductors



Blockage
(200 Ω)
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Disrupts
SWR ?

TUNING ?
PATTERN ?

Like Adding a 3rd Wire



Shield choke (balun)
ALSO at the shack



The PRIMARY job of 
all baluns is to choke 

off outside shield 
current



A secondary job
may also to be an 

impedance 
transformer

4:1, 7:1



But it is ALWAYS
an Outside Coax 
Shield Current 

Choke



A MUST HAVE
Free On-Line Calculator

https://coil32.net/online-
calculators/amidon-ferrite-
torroid-calculator.html



THREE
INPUTS
(STEPS)

Results



1. Pick a toroid
Frequency – by MIX
Power – by SIZE

2. Find the INDUCTANCE (µH)
for an AC resistance of 200Ω

3. Use the calculator  TURNS



Step (input) One
Pick a Toroid by 

Frequency and Power



Mix – How Magnetic
Permeability – μ

VHF

HF
HF

Only Three Choices



https://archive.org/details
/Name_That_Core

Carl Luetzelschwab
K9LA

How to identify 
unknown ferrite cores 
with an MFJ-259B or 
similar e.g Nano VNA



FT-140
100 WattsFT-240

Full Limit 

Power
Only two size choices

E.G. FT-240-43

2.4 in. 1.4 in.

Stack of 2





Mix 43

100 Watts – FT-140



Step (input) Two
Find the inductance for 

minimum choking



RF resistance =200 Ω min.
4 times coax impedance 50 Ω

RFResistance XL = 2π f L
LµH = 200 Ω / 6.28  x  fMHz
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Minimum
RF Choking
Resistance
of 200 Ω

By Ham Band

More is OKAY



160-meters or higher – 17uH



Step (input) Three
Calculator  µH to turns

Smallest winding (4:1, 7:1)
The one connected to coax



Mix 43

100 Watts – FT-140

160-meters or higher – 17uH

PUSH
4 Turns



Let’s Build
One



2-wire Zip-cord







Only the
smallest 
winding
matters

49:1 BALUN

2

7

7

7:1 TURNS
49:1 IMPEDANCE



1. Pick a toroid
Frequency – MIX 31, 43, 61
Power – SIZE FT-140, 240

2. Calaculate INDUCTANCE (µH)
AC resistance of 200Ω+

3. Convert µH to TURNS (calc.)



I t’s
Really

That Easy



https://coil32.net/online-
calculators/amidon-ferrite-
torroid-calculator.html
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For Coax “Ugly” Baluns



w6nbcmail 
@gmail.com

w6nbc.com
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