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= A KHO9E oM qaru 2M JIECTHUILIA KCB-MeTpEI ]J-110/TI0C

BALUN MOXXHO JIET'KO IIOCTPOUTD C HEOOJIBIIION ITOMOIIIBIO. 371eCh
BBl HanZieTe UHCTPYKILIUU C [IBETOBOW KOOAUPOBKOU, TaK KaK
HaMOTKa TOpouZa CJIOXKHA IJId HAUMHAKIIUX. HECKOJIBKO
KpaTKUX pacCy>kKJIeHUH O ceplleuHrKaX, BbIbope ITPOBOAOB U
HOMUHAaJIBHBIX MOLTHOCTAX. JIy4Iliadg 4acThb - 9TO MHCTPYKIIUU
IJid nByX pacrpoctpadHeHHbIX BALUN, ucronb3yeMbIx ajid KB-
IOVaIIa30HOB.

BbI CMOTpUTe Ha 06pasel] U3 HECKOJIBKUX IeCITKOB BALUN, KOTOpBIE 51 CIIeJTas 10 CUX

riop. OHUM BapbUPYIOTCS OT 110 2 ¥2 AIOMMOBBIX CEPAEYHUKOB ¥ 06MOTOK OT 20 10 14 AWG.
Brllie rprBeIeHBI COOTHOIIIEHUA 4:1, a HU)Ke — coOTHolIeHNd 1:11. Bce oHU
I () bAAEpHbIe Guanella BALUN. { BRJIFOUWJI OAWH KOMMepuyecKkul MFJ-911 BALUN pgid

CIIpaBKM BO BTOPOM KpaﬁHeM IIpaBOM pAOY.
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AT 2M JIeCTHHIIa KCB-MeTphI J-1m1omtoc

3aueM MHe Hy>XKeH bAJIAH?

Xopolire NpUYHHBI OJ19 HCIT0JIb30BaHHA BALUN B TO4YKe MU TaHUA aHTEeHHbBI:

» BALUNSs reduce common mode current on the feed line.

» When feeding a dipole you need a balanced feed and coax is unbalanced causing a high
VSWR or extra mismatch. Yes I know people do this all the time, but it is important if
the impedance is not equal and resistive on both sides. With a dipole, you want to feed
equal current into each side of a symmetrical antenna.

» A multi-band antenna you would likely never be a perfect matched again causing a
high VSWR or extra mismatch. The BALUN also acts as a common mode choke to
reduce RFL

» To match a higher impedance antenna with a 50 Ohm coax.

» When feeding an antenna you want the maximum RF radiated and the minimum RF
wasted.
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Toroid cores come in sizes and I needed a common size sufficient for 13 turns (24 single
turns) to accommodate the two BALUNs I had in mind with #14 AWG windings. Later on I
determined #20 AWG was more than I needed for a 100W. I knew ferrite cores can
permanently change their permeability after being subjected to relatively high power so I
selected the largest core which will handily fit into my enclosures. I found permeability of
125 (125 u) is better than 850 u for 1to 60 MHz 4:1 BALUNs. The 125 u is equal to 850 u for 1
to 30 MHz 1:1 BALUNS. The best high power (~1KW) 4:1 BALUN 1to 30 MHz I constructed
was a dual 2.4 Inch 125 u core (2.40 OD, 1.40 ID, 040 HT) with 13 turns (24 single turns) #14
AWG per core. The best 11 BALUN 1to 60 MHz I constructed was a dual 2 Inch 850 u core
(140 OD, 0.80 ID, 040 HT) with 13 turns (24 single turns) #14 AWG per core. I define best
as close to purely resistive at the BALUN input. In more moderate power (300 to 500W)
levels I found the best 4:1 BALUN 1to 60 MHz built was a dual 1.50 OD 125 u Teflon coated
core and #20 AWG. The best 1:1 BALUN can use the same wire as the 4:1 and a 125 u or 850
u core as I built both and measured little difference.
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I found using four different color wires for winding it saves on wiring mistakes and
keeping windings from crossing accidently. I found the 0.75 Inch ID is sufficient for 13
turns (24 single turns) for #20 AWG and 1.25 Inch ID is required for 13 turns (24 single
turns) of #14 AWG. Select your wire and core based on your power. I noticed some
variation in dielectric thickness between wire companies which will impact the number
of turns and spacing. The spacing is will change the characteristic impedance. I found a
combination that worked by experimenting. I did not measure any difference between
solid and stranded wire for 1-30 MHz.

Mou OlIeHKY MOIIHOCTY OCHOBAHBI Ha KHUTax Jerry Sevick, W2FMI 11toc HEKOTOphBIe
[IpeOCTEPEKEHMS C MOelM CTOPOHBI. Kak U Bce IToKa3aTeId MOLIHOCTH, 3TO 3HAaYeHU
PE3UCTUBHOU HArpy3KU. [1py UCII0JIb30BaHUU ABYX 1,5- TIOMMOBBIX CEPAEUHUKOB,
HaMOTaHHBIX IT0 CTaHZIApTy AWG N° 20 (TTIBX, 300 B 11 90 ° C), BBI IOJIJKHBI pPacCYUTHIBATD
Ha 150 BT HenmpepeiBHOU 1 300 BT MMKOBOM MOIIHOCTH. [J1151 Ha MOIIHOCTB 1500 BT,
VICITOJTB3Y¥TE SMaIMPOBAHHBIN ITIPOBO N2 14 AWG BHYTpHU TeIIOHOBOM TPYOKU C IBYMS
2,5-I0MMOBBIMY CepAeYHNKaMU. ITO PYKOBOACTBO AOJKHO CAEeJIaTh BAlll CAMOAEIbHbIN
BALUN Jyuliie, 4eM MHOTUE, ECJTU He OOJIBITMHCTBO, KOMMEPUECKUX 3agBJIEHUN O
MoIHocTv BALUN.
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TIUTAHUS TUTTOJNIEN K MHTepdericaM KOaKCUaJIBHOTO Kabeid ¢ McIoab3oBaHreM 100-
BaTTHOro BY-Tiepenaryrka. J mpullies K BbIBOAY, YTO MOU JIVUYLINU LIIAHC Ha YCIIeX — 3TO
Guanella BALUN c nByM4 sapaMu, OCHOBaHHBIM Ha MOUX UCCIIefOBaHUIX. 1 HalIen
IOCTAaTOYHO MHPOPMaALIUY, JAIOIel MHe I1alia30H IPOHUIIaeMOCTA MaTepuasia
CepAeYHUKa, YTOOBI HAaYaTh SKCIIEPUMEHTHUPOBATD U M3y4aTh OCHOBBHI, a HE IM3aMH.
ITpoexTripoBaHuie BALUN — CJIOKHOe€ [IeJ10, ¥ €T0 TPYZLHO IIOHATH, [IOCKOJIBKY ITPOCThIE
YCJIOBUA peIKO MOKHO SKCTPAaIlOINpOBaTh. f [IpoYunTas MHOI'O KHUT Ha 3Ty TeEMY, HO 4 He
sKcrepT 1o BALUN. I 6611 6b6I OCTOPOYKEH, €CJIN OBI KTO-TO CKa3aJl, YTO JEMCTBUTEIBHO
rioHrMaeT BALUN. KitroueBble MOMEHTBI, KOTOPbIE BAM HEO06X0AVMO YIYUTHIBATb:

= M30JIA1MA BBICOKOI'O HAIIPAXKEeHHUA OJ1A BBICOKOH MOIIIHOCTH UJIK HECOOTBETCTBHA,
06a IIPOHU3BOAAT BBICOKOE HAIIPpSYKEeHHe

= 6oJiee TOJNICTBIN IIpOoBOA OJid YMEHBbIUICHHUA TeIIJIOBbIX H PaAHOYACTOTHBIX ITOTEPh

= 6oJIBIIHeE AApaA AJIS IPEAOTBPALLeHHUA HACBILEHHUA U3-3a BBICOKOM MOIIJHOCTH,
HEeCOOTBETCTBHA UJIH paboThl Ha HU3KOM YacTOTe (80-160M)

Ecyiv BaM Hy’KHa JOTIOJIHUTEeIbHAs nHGOopMalys 06 yrIpaBieHUY MOLUTHOCTBIO,
obpaTtuTech K KHUraMm ARRL u Jerry Sevick, W2FMI. {1 Hallles1 camMyto TT0JIE3HYTO
nHpopMawyio B «[IoOHMMaHUe, CO3TaHNE U UCTTI0NIb30BaHYE OallyHOB U YHYHOB, TEOPU U
IIpaKTUYeCKUe IIPOEKTHI JJ1 SKCIIepUMeHTaTopa»; CM. YTBepKAeHMs B maparpadax 1jis
obcyrmenus, momedeHHbIX ®oTo 8F u ®oTo 8G Ha cTpaHwuIie 51, 1 maparpadsl 11
06Cy>RIeHNSI OCHOBHOI'O MaTepuasia, IoMeuyeHHbIe Kak Tabnuiia 5-1, PUCYHOK 5-2 u
PrucyHOK 5-3 Ha cTpaHuiax 18-19. Topouipl, KOTOpbIe 4 peKOMEHIYI0, UMEIOT
TIPOHUIIAEMOCTB 125 U IOJKHBI paboTaTh JIyYIlle, YeM ITPOHULIAEMOCTb cepAedHrKa 250,
HICIIOJIb3yeMast B 3TUX TecTax MJid paboThl Ha 160 MOM, u paBHasl IIPOHUIIAEMOCTHU TTpu 10
MOwm.

CtpouTtesnibCTBO 4:1 Dual Core Guanella
BALUN

KitoueBble MOMEHTBI KOHCTPYKLMU 4:1 Dual Core Guanella BALUN B KBafipaTHOU
YEThIPEXIFOMMOBOM KOPOOKE.
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B KOHCTPYKLIWH UCII0JIb30BAJIMCh TPY BUHTA C ITPOYIIMHOM U3 HepyKaBelolller CTaIu U
BOZOHEITpOHUIIaeMast KOpobKa, aHAJIOTUYHAsS O0JIBITMHCTBY KOHCTPYKLINM. OTHOM U3
0COBEHHOCTEI IBJITIOTCS OTOeIbHbIE JIaTYHHbIE 60JITHI IS JIyYLIEero pagriodacTOTHOIO

COeITHEeHU .

.
€= oo =P = HT <

BrIllle ITOKa3aHbI 1Ba 125-MerarnuKCceIbHbIX CepAeYHMKa (1,50 OD, 0,90 1D, 0,40 HT) ¢
TedI0HOBBIM ITOKPBITHEM IJIS IOAJEPKKU 13 BUTKOB (24 ogyHOYHBIX BUTKA) 11d # 20
AWG mpu 100 BT, T03TOMY UMEEeTCA AOCTAaTOYHBIN 3aI1ac MOUIHOCTU. [IPOBOJ, C
nraneKTpukoM I1BX Ha 300 BOJIBT.
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The winding wire is always too short or too long and never just right. Some catalogs have
charts that suggest the proper wire gauge versus the required number of coil turns for a
given core size. They also tell you to use the largest wire you can fit to ensure minimum
losses and highest Q. Just the wire gauge equal to the power handling needed. Once you
decide on the wire for your windings you must determine the length. One way is to wrap
five turns, remove then, then measure the length. Multiply the length by the required
number of turns, and allow four extra inches of wire for the leads at the end of the
winding. My solution is guest-estimate a little long for the first try and measure carefully.
Cut the wire length for the second core adjusted based on the excess wire length on the
first core winding. In this case I used 36 Inches of #20 AWG.
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[ Fs

on wiring mistakes and keeping windings from crossing accidently. Try to keep your
inside windings together and the outside windings spaced at the natural curve of the
outside to align with the next inside wrap. Most recommended methods for winding
suggest leaving a 30° space between the ends of the winding. This minimizes unwanted
capacitive effects and inductance cancellation. Compressing the turns increases the
inductance. Spreading the turns decreases the capacitance. The gap can be clearly seen
on the core below. I just keeping leads short is important for alow Q and SWR.

As shown above line up your wound cores in the same direction as the windings and label
the wires to match the schematic below.
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[ s a [

inside the red/black wound core. Pull out wire 6 for connection to wire 4 as highlighted by
the red arrow in this photo.
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Connect 3 wires 3 and 7 to the SO-239 shield and wires 1and 5 to the center conductor.
Wires 2 and 8 connect to the large lugs for the dipole elements. Crimp and solder each
connection. Keep the wires short but not tight. Route the wires clear of the case and metal
edges. A small amount of RTV silicone or epoxy is needed to keep the cores secured in the
wind. Less is better. DO NOT get any glue on the RF connections.
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Clear off your workbench and now build an indoor 4:1 Dual Core Guanella BALUN.
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Above is a 11 Dual Core Guanella BALUN. Take a look at the different color wires for
winding. The wire color I used is different for 1:1vs. 41 BALUNSs. I did this to prevent
mistakes and a quick way to identify the ratio. I soon learn to permanently label the
interior and exterior of each BALUN when I sweep test each one.
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A perfect BALUN and terminated in a purely resistive load would reflect nothing and have
zero insertion loss. In the real world perfect does not happen. Even a wire has resistance,
inductance and capacitance. So all BALUNs have some non-linear contribution to your
total antenna system. A good BALUN will have a small amount of reflected energy and
insertion loss. My testing is very basic using an antenna analyzer to measure R, X and
SWR as seen at the BALUN SO-239 with a carbon resistor for a load. Therefore I can
measure the ratio of the power into the BALUN and the power reflected back as SWR. In
the professional BALUN world this same reflected energy is return loss which is
measured in dB's. My meter reads in SWR so my test data is in SWR but for comparison
the 11 SWRis ~26dB, 1.2 SWR is ~21dB and 1.3 SWR is ~18dB. I do not have a dual port
meter so my insert loss test is 100W of CW for five minutes and check for hot spots.
Everyone pass the 100W smoke test.

1914 Ha pe3ysibTaThl, MOM MeHee 10 IoJ1apOoB paBHBI MJIX HEMHOIO JIYYIlle, YeM
KoMMepuecKre 300-BaTrTHble BALUN 3a 50 fonapoB, HO He TaK XOPOIIY, KaK
KoMMepueckre 5000-BaTTHBIE yCTporcTBa 3a 180 goiapos. [Ijis KoOHTpacTa Ha
rociegHeM rpaduke mokasaHa KOHCTPYKUYs BILFAR BALUN I ¢ BO3OyIIHBIM
cepaeyHuKroM 4:1!
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