How to use your antenna turer.

There's moreto it than what isin your manual or on most how to doit websites!
http://www.arrl.org/tisinfo/Ant-tuner-op.itml
Hereisanea sitewith a"T" network simulator. Y ou can practicewith this and figure out
the proper way to tune one.
http://fermi.la.asu.edww9cf/tuner/tuner.html
What moreisrequired aher than an SWR meter and properly setting the network
comporents for matching the feed line to the antennatuner? This article isredly abou
how nat to bun upyour antennatuner and keep the losses to aminimum. It's the littl e
seqets that the manufacturer never wants you to know abou and why that inductor,
switch, a cgpadtor arced over or burned up.Hereisalink to asite that provides sme
goodinformation along the lines of this article.
http://www.raes.ab.cal/AntennaTips/AntennaTips.htm
The author of thisarticle did na provide aty means of chedking the tuner and feed line
system so it's misgng important information that you need.
First of all aso-called antennatuner in the modern sinceisredly used asafeed line
matching device The only link between it and the atennaisthat it sharesthe feal line
with it. Youre nat tuning the antenna & al. Your just using it with your modern
transcaver so you do no burn upthat expensive set of output transistors (or tubes) and
the output power will not be reduced due to a match that is not very close to 50 olms.
Now, letstalk abou commercially built antennatuners. Open upthe manual andlook for
the information that tell s you what condtions it wont match. Are you there yet? Most
likely youwill never find that information! A modern "T" network with two cgpacitors
and an inductor (or the AEA tuners with two inductors and a cgacitor) will match awide
range of impedance ratios but they have their limits as al antennatuners do. What isthe
limiti ng fador? The voltage and current rating of the caacitors, inductors and switches
used. It's as smple asthat. Youredly can't use the rating provided by the manufacurer
ontoday's modern antenna tuners. Say the antennatuner israted at 300watts. OK, 300
watts at what impedance and reactance? Nope, that’ s not in the manual! If youtry and
match very low impedanceof say 15 olmswith that so caled 300watt antenna tuner
with 100weatts the cgacitors and switches will arc over from the severa thousand vdts
devel oped acrossthrough them. Even a so-call ed legal limit antennatuner is going to
develop poblemsin this stuation.
So hav dowe ded with this problem? First of al we need to knav what the impedanceis
at the end d the feal line. There ae several waysto dothis.

1. Use an SWR analyzer.

2. Use anoise bridge.

3. Use a1 external SWR meter.
The analyzer isexpensive if you don't have one drealy or can barrow one. Simply hook
it to the end o the feed line where it would conrect to the tuner, ladder line or coax.
Coax requires no spedal attention a cdculation, as it would conred diredly to the
output terminal of the antennatuner. Ladder line feed will require some basic math if
used with some type of Balun. Normally thiswould bethe internal 4:1 Balun used in
modern antenna tuners. Example: impedancereading is 200 olms 2 dividing by 4 would
provide a50-ohm match. Ancther example: impedancerealing is 25 ohms  the



impedance on the other side of the internal Balunis going to be 6.25 olms...thisis going
to be aproblem! We will ded with this stuation later in this article so lets continue. How
doweknow if the Balunredly is 4:1? It might have been designed as a4:1 Balun bu the
type of ferrite used could change the adual transformation along with ather fadors
involved. It's better not to assume that the Balunis4:1 and dothe math just to find ou it
was not doing what you would think a4:1 Balun shoud be daing! Simply conred the
meter to the Balun. Setup the ladder line and tuner in the pasition where it is going to be
used. Disconred the bar or wire mnneding the randam wire post from the Balun
conredions and cli p the meter to the Balun past where the bar or wire would conred to
the randam wire paost and the other meter lead to the tuner ground pat. Now you can read
the impedancereactance or SWR through the Balun.

Ched this stefor information onBalun design.
http://www.qdl .net/iz7ath/web/02_lrew/11_kalun/pag01l eng.htm
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The noise bridge requires you hookit up so you may hea the noise generated when using
it. Simply hookthe noise bridge to the Balun and transcever, select the desired
frequency, adjust the noise bridge and read the impedance and reat¢ance

If all you can manageto useisaSWR meter hookit up to the Balun and your transceiver
thisway.



nnnnnnnnnnn
nnnnnnn

nnnnnn

Thiswill require youto transmit so seled afrequency that is not being used and only use
apower level that will allow youto get agoodrealing with it. Youcan't tell if the
impedanceis high or low using an SWR meter but if the SWR is3:1 o lower you cen
safely use your tuner if the impedance was onthe low side of 50 ohms. If the impedance
isoff the scde or reads very high or very low onthe Anayzer, Noise Bridge, or SWR
meter youwill need to change it so your antennatuner can match it.

How dowe dhange the impedance d the end d the feed line on coax or ladder line? By
making the aax length longer or shorter! Wire Multi-band antennas used on the HF
bands aimost never have a impedance matching device between the antenna dement and
the fead line. Even antennas that do have them will not produce an exad match for the
fee line acrossthe entire band. This sts up a condition onthe feed line where the
impedancewill be different aaossthe length of the feed line. Generally, the impedance
will reped the dement to feal line impedance avery 1/2-wavelength times the feed line
velocity fador. Changing the feed line length will change the impedancereading at the
transcaver end d thefeed line. A simple feed line matcher to all ow inserting different
lengths of fedl line between the antenna tuner and the point where the feed line
terminates in the shadk at the mourting point onthe strain relief or feed through. This
setup works for ladder line and coax feed lines. Lengthsused are 1, 2, 4, 8 and 16fed
long for coax or ladder line. If you operate on 18 meters you will need another length of
32fed. One or more of these lengths will, in most instances, provide impedance your
antenna tuner can live with. Generally speaking thiswill be between 50and 600 ohms for
agoodantennatuner. Anything abowve or below will cause substantial ossthrough the
antennatuner and problems will develop. The safe thing to doisfind afeed linelength
where the SWR is 3:1 o better. Not only will the lossbe lessaaossthe cgaators,
switches, and inductors you will be &leto use the internal automatic antennatuner in
your transcaver. Just remember that the feed line used will be carying high vdtages and
current acarding to the match between the antenna dement feed pant and the feed line.
Seled the proper feed line for your line matcher and install ation! When you start using
your line matcher youwill need to make achart on how much feed lineto use. While
your meter is conrected to the badk of your tuner simply check diff erent frequency's that
you use on dfferent bands and create alist of the require lengths to insert. Y ou can make
your line matcher as smple or fancy as youlike. From just providing as easy way to
conred different lengths between two connedors to arelay system with computer
control! You could also find alength of feed line that will provide reasonable impedance
onall bands. Thisis generaly easy to dowith resonant loopand dpadle type antennas



operated at odd multiple harmonics. | runa160-meter loopsky wire and anly insert a
single 4-foat length of 450-ohm ladder line for the 12 and 17#meter bands. Hereis an
excdlent site on bulding aline matcher and wsing it.
http://www.gsl.net/w5dxp/notuner.htm

Letstalk abou that 25to 6.25 olm impedance transformation which would be found on
an antennalike ashort dipde or vertical antenna. 25ohmswould na be much o a
problem but you dorit want to bypassthe internal 4:1 Balun by connecting the ladder line
to the randam wire post and antenna tuner ground The RF flowing on the antenna tuner
case can hite you and it upsets the balance of the ladder line feed system. What you reed
isan external 1:1 Balun. Thisis smple and cheg! Simply wind abou 25 feet of coax
arounda plastic form about 6 or more inchesin dameter to make an "Ugly Balun". Hook
one endto your antenna tuner and the other endto the ladder line. Be sureto seled the
properly rated coax! You dorit want it melting or arcing at the ends. Be safe and use RG-
8 coax for it.

Did you huy anew or used antenna tuner and you find it works poarly or strange when
used onladder line? Do you want to ched it and your balanced system just to make sure
it redly isbalanced? Thisis easy and the egquipment used is cheg and anyone can
homebrew it!
Parts required:

o 2 #47 blbsrated 6.3 vdtsat 150mA.

* 2 bdb hddersfor use with the dowve bulbs.

» 2to 3fed of ladder line.

» 4to 6fed of hookupwire.

» 4dlligator clips.
Cut your hookupwire into 4 even lengths. Conrect 2 of the lengths of hodkup wire to the
bulb hdders. Conred each end d the hookupwire with the bulb hdder in the middle to
eadh o the same side ends of the ladder line using 2 of the alli gator clips. Make the exad
same setup for the other side of the ladder line. It's very important to make them exadly
the same. The 2 to 3fed of ladder line forms a shunt for the bulbs on eat side and badh
provide abalanced indicating system. The picture below shoud answer any questionson
making up this sSmple and chegp test device
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Insert this line into your feed system and wsing low power tune to minimum SWR onthe
line & the antennatuner. Slowly increase power so the bulbs will ill uminate but not so
much that they burn ou! If both bubs show equal brilli ancethen your feed line system
and antennais operating properly. If one bulb is dimmer than the other or does not
illuminate & all then you have something wrong. Asadoulde dedk reverse theleads on

your balanced feed line indicator and make sure the other bulb is not simply burned ou.
It shoud ill uminate with the same brilli ance & the other bulb. If it checks ok then you




have aproblem with your Balun, fedd line, or antenna. If the feed line and antenna
elements check out ok, with no bre&s, cold solder joints, or poar connedions then you
have abad Balun which will neead to be replaced. It could simply be abroken wire,
shorted turns, or the ferrite has been overheated and/or cracked.

There is an antennathat is used in a balanced feed system that is nat inherently balanced
that would show imbalancewith your feed line and Balun working just fine. This antenna
isknown as an End feed ZEPP. They will tell youthat the antennaisrealy to go "asis"
but it'sredly nat! To get the most efficient operation requires the use of the balanced
fed lineindicator when installi ng it. Install the ZEPPand the bulbs and cli ps from your
balanced feed line indicaor after striping just enough insulation to allow clipping the
bulbs and ali gator clipsin the ladder line 2 to 3feet from the antennatuner Balun
conredions. Cut or lengthen the dement as required to oltain abalanced condtion on
the fead line or change the ladder line length. Doing thiswill grealy improve the ZEPP
antenna. Just remove the bulbs and alli gator cli ps when you're done.

Curren t balance
check. Remove bulbs
1
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When chedking a balanced antenna tuner like aJohnson Matchbax carefully look for bad
switches, inductors, cgpacitors and aher parts. Look at al the soldered joints and if they
look ked, clean and re-solder as required. Hereis an dd 1K Johnson kelanced antenna
tuner that had no talance at all..



washers it was foundto have some ugly green tarnish in all the joints. After repladng all
the nuts, terminals, and star washers and cleaning the studs proper operation was restored
with very littl e or noimbalance anywhere on the 80 through 10meters bands with a
ladder line feed dpole. When you luy aused or homebrew antenna tuner never exped it
to be 100% operational, even some new off the shelf units! Takeit apart, insped, and
clean or replace dl medhanicd joints where screws and washers are used and make sure
that all RF carrying Hardware is brassor copper, silver plating isaplus! If amagnet can
pick upthe hardware throw it away! Y ou shoud dothiswith any new, used o homebrew
antenna tuner you kuy or build. As an example | once purchased an aimost new antenna
tuner from an upset buyer that had problems. After looking it over | found bah cgpadtors
had poaly aligned vanes that actually shorted ou at nea maximum cgpadtance After
fixing that problem and repladng all the sted hardware used with RF carrying parts with
brassit turned ou to be a nicelittl e antenna tuner.

Speking of checking out antenna tuners one thing to doisto ched the lossthrough it. If
you made the simple balanceindicator you can use the two bubsfor an indicaion d loss
through it, which will also show youif you have used the incorred settingsto provide a
1:1 SWR match. Cut two lengths of coax equal to the length of each of the bulb, hdder,
hookupwire, and ali gator clips. RG-58 will work fine. Put the required coax connedors
of your choice on each o the ends making sureto kegp them identicd. Aninch or two
behind ead conrector split the @ax so you can conned ajumper to the center wirein the
coax. It'svery important to kegp bah coax linesidenticd.
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Now conrect one of the aax test lines with the bulb clipped to the ditsin eat end to the
inpu conreaor and the other test line of coax with bub to the output of the tuner and
feal lineto the antenna. Now the center wirein the max is used as the shunt for the
bulbs. Simply tune upas normal at low power so you dorit burn ou the bulbs and then
increase the power so that the inpu bulb glows and nae the bulb onthe output of the
tuner. It shoud glow at or just very slightly dimmer than the bulb onthe input coax
sedion. If thereisabig diff erencethen you have used incorrect settings for the tuner to
provide alow SWR or you have problemsin your antennatuner. Again, double dheck
and swap the max sedionsto make sure you made them properly. If you gt the same
results then switch to a 50-ohm dummy load and reset the antennatuner for a 1:1 match
andredhedk. At 50-ohmsin and ou of the tuner there shoud be dmost noloss Double-
ched your antenna tuner settings. If it's anew antennatuner sendit bad! If it's used then
you need to go through it and thoroughly chedk it for bad connedions or burned up
cgpacitors, switches, inductors, or connedors. Y ou can calculate the lossthrough the
tuner. Use the dummy load and apply just enough power to just get a small glow from the
inpu bulb and then badk the power down just enough that it goes out. Write down the
power required to dothis. Now apply just enough power that the output bulb just startsto
glow and write the power level required. Now swap the inpu and ouput cables and
recheck and average the numbers. Now using simple math you can calculate the loss
aaossyour antennatuner. When using adummy load and your lossratio islow or none
then you have agoodantennatuner. If you get alargeratio o lossthrough the tuner
conreded to your antenna and feed li ne system then you shoud ched things out and fix
the matching problems before you run the power up and consequently burn upyour
antennatuner.

Loss check through tuner.
Remove for normal operation.

Youcan usethis stup with your internal Balun. Just conned a short jumper from the end
of the aax that would namally go to a max feed antenna and conrect it the same way as
shown above with the SWR meter between the output of the antennatuner and the input
of the internal with the jumper from the randam post disconreded. Now you can doa
chedk and seeif you have the proper inductor and cgpacitor settings with your balanced
antenna system. Just remove both coax sedions and hookthe Balun back up normally
and wse the selector switch to seled the randam post for use with the Balun.

Asyoucan see, it'snot al that difficult to properly setup and use your antenna system if
you have the required knowledge and simpletoolsto doit with. The problem comes with
some manufadurer that does not want you to knov how to chedk out your antennatuner.
| can't even guessat the number of them that have been bult and sold using poa
construction materials and pradicein aseembling them. If you bun it up they may claim



it's your fault andin some caes they are rred but they did na supdy you with al the
required information and tools you reeded, which would have dso all owed you to see
any and all problems with the quality of there product. Sort of a cdch 22situationfrom
the old movie of that title!

Just aquick nateto all abou my recovery. My neurosurgeon gave me my driver's license
badk and sent my therapist (thera-pest) padking! | can nav use power toodlsand | can get
around petty well but | still have bous of confusion, wegknesson my right side, and this
strange problem with numbers. He can't tell meif thiswill ever go away. | am still aive
and kicking anyway! Oh the pleasures of adrill pressand jigsaw on a homebrew project!
73 all and heppy operating. Scott N4ZOU.



