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BALUN BUILD
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* We will be building baluns and ununs that = | :
will become an integral component of \ Teachmg Know'edge

1)
the user’'s antenna arsenal. ‘1 - @g \

+ 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 !i& \-K I)

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.
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THE BENEFITS OF BUILDING
YOUR OWN ANTENNA

* Many people will ask, “Why build an antenna when | can buy one that already works?2™
+ 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.




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

* A balunis 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
fransform 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 coaxis an unbalanced system because there are current
imbalances between the inner conductor and the outer shield.
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i + Adipole antennais balanced. It has
) [T equal current flow in both directions from

}
o + An end feed and an off center fed
1 antenna have different current flows
from the connection point. They are
bis unbalanced systems.

the connection point. a
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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)A2) = (Zp / Zs)

Rearranging then gives Zs =Zp * (Ns / Np)A2

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

Ls=50%* (27 /] 9)A2 then Zs = 450 Ohms

BALUN & UNUN NAMING
CONVENTION

 Itis not always clear from the label on the device what the
infended use is. Isit 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.

an @i®
» Powdered Iron Cores are normally color coded. They have the lowest
permeabilities

 T=1Iron Powder Core and FT = Ferrite

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

A, is the Inductance Index for the core. Given as yH/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

Mix # Material Initial RFI/EMI Common Tuned Wide Band
Permeability Mode Suppression  Circuits =  Transformer
Range Coil

31 (1) MnZn 1500 1-300 MHz - 1:1 only,
<300 MHz

43(2) NiZn 800 25-300 MHz <10 MHz 3-60 MHz
52 (6) NiZn 250 200-1000 MHz < 20 MHz 1-60 MHz
61 (3) NiZn 125 200-1000 MHz <100 MHz = 1-300 MHz
73(7) MnzN 2500 < 50 MHz <2 MHz <10 MHz

7514 (4) MnZn 5000 150 KHz-10MHz = < 75MHz  .1-10 MHz from palomar-engineers.com
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THE 9:1 UNUN FOR A
RANDOM LENGTH END FED Pri: 1 turm-

1:3 turns ratio
1:9 impedance ratio
50Q to 450Q

ANTENNA

4500
To Wire Antenna

s () = 5.20
Lo o Radio
or Tuner 50Q
Ground Rod or -
9:1 UnUn - John M@UKD. 777 Counterpoise Ground 91 UnUn - MOUKD.com

—

49:1 Transformer

THE 49:1 UNUN FOR A 1/2 ggg)anrgjryT;J;ntirns (Total turns)
WAVELENGTH END FED

ANTENNA

To End Fed Half Wave Antenna.

Torcid Core:
Mouser Pat #623-5543003801
240-43 Torod 12 T x 63mm

*Uise 1, 2 or 3 cores depending on
fransmutier oulpul 10 be Used

Capaci
Mouser Pan #81-DHREEACZ21K208
100 - 110 pF You ¢an use TWO
220 pF @ 15KV in serles.

Antenna:

80m - 10m use a 134’ wire
40m - 10m vse a 07" wire, eic
Wire:

14 gauge anameled wire. ™"

** When using 3 lorond Cores start
with a Primary wire of ~13" and
Secondary of ~80" long. 1 & 2 cors
will 1280 1688 WD,

To TX Gnd. Revised: 07/1472017 - KITA

Diagram by K1TA




64:1 Impedance
Transformer Unun

To Antenna Wire

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

To Center
3:24 or 1:8 turns ratio Conductor To Ground

2:16 or 1:8 turns ratio

UNBALANCED

THE 4:1 BALUN FOR A 1/2 . BALANCED
WAVELENGTH OFF CENTER
FED ANTENNA S —

BALANCED

®) UNBALANCED

Figure 2 Wiring of e 4.1 Rufhroff votage bakn
Hiole s Grawng shows winkding connections and nol ihe number of lurns required. See lable
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THE 4:1 BALUN FOR A 1/2 e

WAVELENGTH OFF CENTER
FED ANTENNA

WITH CURRENT CHOKE

BALANCED

BALANCED

50 OHM
UNBALANCED o BALANCED

THE 1:1 CURRENT BALUN
OR CHOKE

Figure 1 Schematic of the 1:1 Guanella Current balun

BALANCED

UNBALANCED

Figure 2 Wiring of the 1:1 Guanella Current balun.
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BLOUNT COUNTY AMATEUR RADIO CLUB

WA4BLT

Questions & ? _?
?2 ?

Comments £

Presenter — Phillip White, KQ4ETC

——

FUTURE EVENTS FOR THE BCARC

Possible Projects Possible Workshops
* Band Pass Filter » Chasing Dxpeditions

» Baftery Box
* Minimalistic Transmitter

. 2m Satellite Egg Beater * Using FT8
Antenna

. Using J$8 Call

 Antenna Shootout
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BLOUNT COUNTY AMATEUR RADIO CLUB
WA4BLT

Presenter — Phillip White, KQ4ETC
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