Toroid

/" Baluns



Most hams
haven’t a clue

How to build a ’?
ferrite toroid |
1:1,4:1, 49:1 balun
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Ferrite Toroids are Not a

The Priman
Job a Balun




Baluns are the

Consequence of Skin Effect

Cross Section of Wire

RF current flowing on
surface



Skin Effect
Causes
Coax
To Have 3
Conductors
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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 iIs ALWAYS
an Outside Coax
Shield Current
Choke




A MUST HAVE

Free On-Line Calculator
https://coil32.net/online-
calculators/amidon-ferrite-
torroid-calculator.ntm|



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

SELECT THE TOROID: | %E
Material type of the toroid - H
R

Dimension type of the toroid -

Available information about the tuh INPUTS
Initial magnetic permeability (p): 850 0D

Saturation flux density (Bg): 2950 Gs
Residual flux density (B,): 1310 Gs
Coercive Force (H.): 0.45 Oe

ID
Curie Temperature: 135 °C - -
Z Z
Dimensions (OD x ID x H): 35.64 X 12.7 = mﬁ

A factor: 885 nH/N2

uH v |— Required inductance

~ Galculate

Results
— Number of turns




Pick a toroid
Frequency — by MIX
Power — by SIZE

Find the INDUCTANCE (pH)
for an AC resistance of

Use the calculator > 7URNS




Step (input) One

Pick a Toroid by
Frequency and Power




= X,

frequency (MHz) at which R,

Ferrite Characteristics

material permeability

68(Q3) 20
67(Q2) 40
1000 61(Q1) 125
52 250
LLLE et 44 500
46 500
33 600
100 N \ﬂ;“: 43 200
~——ol 31 1500
e 77 2000
"""'---,L__q 78 2300
[ — -] 73 2500
T HF 75 5000
10 ~L 1 76 10000
M
N_738
g
1
10 100 1000

W; (initial permeability)

10000
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How to identify
unknown ferrite cores
with an MFJ-259B or
similar e.g Nano VNA



Only two size choices

FT-140
100 Watts

FT-240
Full Limit Stack of 2



Toroid Core FT140-43 Ferrite

Brand: FAIR-RITE
1.8.8.8.¢ "

$735
vprime
FREE Returns ~

El Report incorrect product information.




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

SELECT THE TOROID:
Material type of the toroid -

Dimension type of the toroid —|FT1-140 vs
Available information about the toroid:

Initial magnetic permeability (p): 850 0D
Saturation flux density (Bg): 2950 Gs

Residual flux density (B,): 1310 Gs
Coercive Force (H.): 0.45 Oe

Curie Temperature: 135 °C 7
Dimensions (OD x ID x H): 35.6 x 22.9 x 12.7 z
A factor: 885 nH/N2

ENTER THE INPUT DATA:

L= uH v |- Required inductance

RESULT:

N= — Number of turns




Step (input) Two

Find the inductance for
minimum choking




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

RF X =2nfl

L. =2000/6.28 x f,,,

Resistance



Freq. MHz Band m| LuH o
1.8 160 | 17.7 Minimum
3.5 80 | 9.1 RF Choking
2 B | e Resistance
7 40 4.5
14 20 | 23 | By Ham Band
18 17 1.8
25 12 1.3 | Moreis OKAY
28 10 17




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

SELECT THE TOROID:

Material type of the toroid -
Dimension type of the toroid -

Available information about the toroid:
Initial magnetic permeability (p): 850 0D

Saturation flux density (Bg): 2950 Gs
Residual flux density (B,): 1310 Gs
Coercive Force (H.): 0.45 Oe

ID
Curie Temperature: 135 °C T
f//) £
Dimensions (OD x ID x H): 35.6 x 22.9 x 12.7 = _%
A, factor: 885 nH/N? - - —
ENTER THE INE
L= 17 uH v |- Required inductance

N= — Number of turns




Step (input) Three

Calculator > pH to turns

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



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

SELECT THE TOROID: ’ MIX 43
43 v

Material type of the toroid -

Available information about the toroid:

Initial magnetic permeability (u): 850 0D
Saturation flux density (B;): 2950 Gs

Residual flux density (B;): 1310 Gs

Coercive Force (H.): 0.45 Oe 160_meters or higher — 17“H D

Curie Temperature: 135 °C _ ,
{/: ¢
35.6 x 22.9 x 12.7 Z 171

Dimensions (OD x ID x4
A, factor: 885 nHg

ENTER THE 189" DATA:

uH v|- Required inductance

jeamm PUSH
_ Number of turns _ 4 Tu NS




Let’s Build
One




On the Air Magazine Jan-Feb 2023

B =R
Build a Balun

ahans are basic 10 ham radio, an essential piece of gear for the new and experienced

har adie. The May/Juns 2022 On the Alr articls "About Balurs® discussod the

s of baluns as o way to have the best of both worlds, the sase of use that coaxdsl
cabdo — anunbalsnced food ling — offers, slong with the low-loes benefits cffored by
the use of balanced feed line such as window Bre. In this artiche you will learn how 1o
bl thee rbast usafisl ypea, & 1:1 ferrite choke balsn. The basle maandng of the 1:1 raths b
that the balun makes no changes to the signal as it passes throwgh the balan. A 1:1 bahsn
affects an antenna system litthe mone than a very short extension of the coar.

Powier wise, Lhis bahan is rated for 100 walts imaximern, ideal with a Techrician licerso
and a basic wire dipole for 10 metors. Evenbually, when you upgrade your Boense, you
can use thix balun on any ham band 160 through & meters,

Oither types of bakirs, such as voltage baluns, phased coax balurs, and mltl ratia baluns
(-1 or T:1) per formm additions Nunclions n specilic situations. But for most applications, 8
1:1 cuarresnt choios babun of this simphs desipn (s saisfactary. s operation & trantpansn o
Lhir andenna, 35 it is clectrically only 3 small extonsion of the coa. It dods, hovwrvs, offi-
cisnthy perform the basic job of all babuns, wihich i to prevent the negathe conssquences of
urrezntod HF current flowing on the cutside of the shickd of the coa. Use 1:1 dhoke bakuns
Disnrally on ARy ARTRAAS SYRTAMN TAIE LRAR CoN,

Combatting Skin Effect

O af the downidided of codxial cable (8 that it has 5 eeadency 18 let pavwad Tram the
transmitier get onto the outside of the coax’s shicld and cause undesirable consequencos
Transmitter power that's traveling on the autskde of the coax 1sn't petting to the antenna,
and thenione Lhe power of 1he sigral is rouced = we call this loss,

Becaun of what slectrical angineers call siin effect, radio froquency current (RF) flows
onlly on the surface of conductions. Figure 1 shows Uhe cress section of @ coax cable coming
fresm & iranamitter (battoem, and connecting it 1o & dipole antenna (top). Mote spacifically
that the shickd of the coax: has twee surfaces — Inner and outer.

Shiin effect affectively divides the two surfaces of the shield into two separate conducs
tors (shown here in blue and green), each capable of simultarsously conducting ourrent
in either diroction. The amows represent the flow of currens on the surfaces of The
coax — the inside and outside of the shield amd (the cutside of the conler conducior.

et 0N THE AIR

Materials and Tools

= (L) Plastic endlogers,
sppron. 3 x4 x1 inchot

{1} B339 chassis mownt jack

WE) 480 vy brch snmindans
SCTEWw SN fd

815 mchin] | pht-hiry B70Y
ac AW 16 or 18 twouwine
SLaTTRion cord of cless
Teeg=mirg vingl SpeaioeT wire

=01 E 114043 ferrine tonged

(1) 1024 » 154 (Vi inch)
al sy age bl x, ful

={9) 10-24 srainiess washers

® {7} Solder o crienp-on ring
Ver ] hagre fioe 9100 pcrere

u |} Soldar ar peon Fing
vermingl kig for 24 lug $orew

= Capar sikogng sepant
= Mok ghectriosl tape

W ol e Ged 10y
= ElgLird arill and bitg

® Moedlo Ao gl

Ls i T

& Saldarng mon (a0 solder)
o Rermingd hug crimper

®Hot ghee gun {Optional)

e

Tha firsishisd Db in o genadl
FAYTE Do, with sy BT 28
the sides for srtaching antenna
wing 3nd 3 Bolt o Ehe top e
sunprabmg e balein



Material type of the toroid - Mlx 61 1WHF
Dimension type of the toroid - 1_4 in_ TOl'Oid 100 Watts

Joe Ferrante K2TEK
FT-140-61

Available information about the toroid:

Initial magnetic permeability (p): 125 oD
Saturation flux density (B;): 2400 Gs

Residual flux density (B.): 1000 Gs

Coercive Force (H.): 1.9 Qe

D
Curie Temperature: 350 *C %
Dimensions (OD x ID x H): 35.6 X 22.9 X 12.7 [mm ¥ *
Ay factor: 140 nH/N?
ENTER THE INPUT DATA: T 3 >
L= 45 [¥H ~]- Required inductance

4.5 micro Henries

Caleulate

RESULT:

N= & - Number of turns 6 Turns

LS

-




https://www.amazon.com/Zulkit-Waterproof-Electronic-Junction-Enclosure/dp/B07SBWQL18?th=1

0.9in/23mm

th

0.2in/Smm

Zulkit Waterproof Plastic Project Box ABS IP65 Electrical
Junction Box Enclosure Black 2.48 x 2.28 x 1.38 inch (63 x 58 x
35mm)

Visit the Zulkit Store
Yrdrdedrde v 2,239 ratings | 33 answered questions

g
FREE Returns ~

BEsipsR. [ Apply 5% coupon Terms v

Get a $100 Amazon.com Gift Card upon approval for the Amazon Business American Express Card. Terms
apply.

Size: 2.48" x 2.28" x 1.38"(Pack of 1)

2.48" x 2.28" x 1.38"(Pack of 1) 2.48" x 2.28" x 1.38"(Pack of 2) 3.27" x 3.19" x 2.20"(Pack of 1)

3.27" x 3.19" x 2.20"(Pack of 2) 3.94" x 2.68" x 1.97"(Pack of 1) 3.94" x 2.68" x 1.97"(Pack of 2)
45" x 3.5" x 2.2"(Pack of 1) 45" x 3.5" x 2.2"(Pack of 2) 47" x 4.7" x 3.5"(Pack of 1)
4.7" x 4.7" x 3.5"(Pack of 2) 6.22" x 3.54" x 2.36"(Pack of 1) 6.22" x 3.54" x 2.36"(Pack of 2)

7.87" x 4.72" x 2.95"(Pack of 1) 10.4"x7.2"x 3.7" 11.42" x 8.27" x 3.94"(Pack of 1)




Only the
smallest
winding
matters

i ".'.
o

'i?
EEEPEDANCE &;



Pick a toroid
Frequency — MIX 31, 43, 61
Power — SIZE FT-140, 240

Calaculate INDUCTANCE (uH)
AC resistance of

Convert pH to (calc.)



It’s R
Really ;.
That Easy



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



Input

Required inductance

L . microhenry (uH)~ translatorscafe.com/unit-

C;il former diameter . Converter/en_
inch (in v :

| = US/calculator/coil-
Diameter of wire without insulation :

d inch (in) v Inductance/
Diameter of insulated wire

d, . inch (in) ~

shre
Output
Winding length FOI‘ COaX “Ugly” Baluns

/ . cm

Number of turns
f i




wbnbcmail
@gmail.com

wbnbc.com
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