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Field Antennas : In this issue we are covering antennas that can be used in the field
while operating portable or at home if you  prefer .
Portable End Fed Zepp, A Lightweight Portable 40 & 20M Trap Dipole,  Center Insulator
for Portable Antennas, Field Antenna Survey Resul ts, Experimenting with Mag Loop
Antennas, End Fed 40-20-10 Meter Antenna

As many operate portable , SOTA, Picnic Table Portable (PTP) or those who would like to
operate in the field this edition of the QRP Banner will hopefully give you some good
ideas for antennas. Although there are many antennas that are simple and portable
enough to use, here in this issue are a few to consider.

Also the results of our inthe  field antenna survey. This information will give you an idea
of what many of the members are using.  Thanks to all who responded.

If your portable antenna plans include one of the many fiberglass telescoping poles take a
look at the article in the Augus t 2019 QRP Banner by Bryan, KBEMT. Bryan has some
great recommendations for you .




Portable End Fed Zepp

de WAQGITP
| first saw what | now call the 5 minute - $5 antenna mentioned on a QRP reflector by Peter
Millis M3 KXZ. Pete called it the ONo Coun-NEG po
work on it. Additionally he®6s pctoafigueadont wo 20M ver

The No Counterpoise is a neat version of our old friend, the End Fed Zepp..

| ve used EFZ6s over the years, along with many
actually cal l eddoGblets,acplly lany doule’,dis poles, verticals, long wires, not so
long wires, short wires, tall verticals, short verticals, etc. etc.

| have returned often to the EFZ because it seemed like the ultimate multiband Cheap and Easy
antenna to me. It ds easy totonehnd easydn theepackeybook. tt doesr e ¢ t
require a tuner most of the ti me, but i f itds wus
lengths can be adjusted so a tuner may not be needed.

As is common knowledge, a true End Fed Zepp is a half wa ve radiator and a quarter wave balanced
feedline. It has many followers and proponents, at least | hear and see it mentioned often. Maybe

not as often as the gold standard dipole or center fed doublet of some length, but often enough.

Why do some ofuslk e t hem? Because theydre quick, cheap,
that is often seen as a negative is actually a positive in this antenna, the feedline radiates. Since

itds up in the air thatodés not a baddtki Egsyes pe &

Easy to Tuneé and Cheap too A few real Iife exam
Portabl e Ops. |l 6ve been using a 50 foot Aemddfedi on

random wire/whatever for several years now for porta bl e ops. ltdéds a 25 foot
25 foot balanced feedline. My BLT matches it wel
throw the far end into a tree and the feedline end guzzinta the camper or taped to the picnic

tabl e. I t 0 s maresthanl 3D fieet bpe amastill works fine. One additional attribute is that

it seems to be |l ess succeptible to hand capacita
footer to cover 80M and up, and it worked well also. So well that | decided to hack my venerable

BLT to cover 80M. Iwound upusingaT -Mat ch to get it, but thatds a




So what 6s t h$5thihgathaboutPt e

As mentioned above, Pet e,
the 5 minute -5 dollar antenna because | make it from a $5

M3 K XsZe, 6 caanltleendn ai.t It hcea |ol
-50 foot roll of Radio Shack speaker

wire, and it takes only about 5 minutes to make.

guar ant eedé

1. Unroll it

2. Split it back halfway

3. Cut off one side

4. Tie a loop on the end of the single wire
5. Strip and tin the ends of the feedline

O\

To radio, tuner or balun 25 foot b alanced feedline

25 or 50 foot antenna




That 6s i tbuiAindiemghadoesndt get any easier than th
ltds great for portable ops and altt pwi gwdas Woy kd ot

KC@PPcomments:

So what to do with the 25 foot single wire that was cut off? When space allows attach it to the
end of the radiator and make a 50 foot radiator.

Jumper

My antenna was built with 16 AWG speaker wire.  Smaller wire can be used, this is the size that
was in my junk box. In my previous experiments do not use zip wire or lamp wire (cord). For some
reason the insulation on this wire does not work well with higher frequencies.

Tom, WB8EJN and | did s ome testing in the field. The antenna at 25 foot in length was set up as
a sloper. At 50 foot it was an inverted V. The height at the end of the sloper or at the V was
about 25 feet.

First tests were made with the MFJ analyzer. No dips were found on any ham b and for 80
meters thru 6 meters. This was with or without a 4:1 balun.

Second the antenna(s) were connected to my KX3. The ATU easily tuned the antenna from 80
meters thru 6 meters with  the 25 foot length with or withouta  4:1 balun.

At the 50 foot lengt  h the KX3 tuner easily tuned the antenna witha  4:1 balun. However without
the 4:1 balun the tuner was not as happy tuning the antenna.

These test results will surely vary with your installation whether horizontal, vertical, sloper or
inverted V. Put one together for yourself and run your own tests.

So there you have it, a simple and cheap antenna that is perfect for backpacking or any portable
operatont hat 6 s warth a try




A Lightweight Portable 40 & 20M Trap Dipole

By Larry Naumann n@dsa

This is a description of a portable antenna | use in the field, mostly for SOTA ops. This is not a

step by step article but enough information is included to allow you to make a similar antenna if you

so desire. This antenna is from a progression of designs Ih  ave used in the field over time. | started
with a 300 ohm window line fed doublet about 66 foot long and using a balun at the feed point . This
along with the ATU in my KX2 made an all band antenna. It worked great but was a bit of work to
hoistupin the tr ees. | then switched over to an EFHW antenna with various matching transformers

of my own design. This antenna was quite a bit easier to hoist due to not having a center feedline.
But I still had to carry a throw/support line along with a weight. Now | am using the antenna | will
describe in this article. It is a two band trapped (40 -20M) dipole fed with about 25 feet of RG174
coax and a balun at the feed point . | no longer hoist the antenna into a tree and instead use a
SotaBeams Tactical Mini push up pole . With the push up pole | no longer have to find a suitable tree
for support. The downside is that the center feed point is not quite as high as | normally install my
antennas. This was a worthwhile tradeoff in my opinion.

Performance has been quite good. The antenna is installed in the inverted V fashion. The Tactical
Mi ni pole goes up to 19.6 feet in height. On 40
height, on 20M the pattern is more far reaching, even allowing some DX work. VSWR is low on both
bands and no ATU is needed. With a feedline of only 25 feet, even using RG174, coax losses are
still quite low.

| will start the description at the feed point . As stated earlier | use RG174 to keep weight and
size down. | also use BNC connectors for the same reason plus it matches what my KX2 uses. The
center insulator is a simple design that | 3D printed. It holds and protects the balun and provides

a BNC connector plus wire support and connections. The balun is a simple FT114 -43 toroid with 12
turns of RG174.

t



Also on the center insulator is a small piece of bras s rod that is bent through the insulator and has
a tang long enough to go into the end of the top section of the push up pole. It is very simple and
works great. This allows me to use the full length of the pole. There are some brands of push up
poles that do not have strong enough end sections. The SotaBeams pole is very robust and can carry
the weight.

The next section is the actual wire. | like to use a 22 gauge Teflon insulated stranded wire with
silver plated conductors. | find it on EBay from surplu s sources and it is usually mil spec. | like this
wire as it is light and does not kink or get stiff when cold.

Teflon Wire RG -174

The traps are of course for 20 meters. | tune them just below the band as | only work CW. | set

them to about 13.9Mhz. | have read that they are most efficient if they are not tuned too close to
the actual operating frequency. These two worked great as after | tuned the antenna for 20M with

a long tail for the 40 M section, then when | tuned it for 40M, it had no effect on the 20M tuning,

total isolation. | made the trap s using what | had on hand. | had two nice 47pF mica caps so | found
the proper number of turns needed on a T50 -6 core. | used 25 turns to get them to resonate at
about 13.9Mhz. The 25 turns gave me a little bit of adjustment up or down by squeezing or spr eading
the turns a bit. Then | covered in heat shrink. The heat shrink will lower the frequency a tad so

that needs to be taken into account. The 47pF value is not critical. The value you use will affect

the inductance you will need to resonate plus the mo re inductance you use the more you will load

the 40M section and the shorter the antenna will need to be.




Balun Trap

| could have just used a linked dipole but | wanted to use traps as | would not need to lower the
antenna to change bands. Plus all the hardware needed to accomplish the links adds catch points
when trying to erect an antenna in the woods.

Next is the mast and supports. As | stated, | use an inverted V configuration with the 19 foot
pushup pole in the center. | like to use Nite Ize S carabiners and cord tensioners. They are easy
to use and | have never broken one. The S carabiners come in all metal and plastic. | use both and
they hold up well. | made a small plastic section that slides down the pole from the top and stops a

few sections up from the bottom, this is my mid  -point support with three cords attached. | start

by extending the pole with the mid  -point support over the pole, then attach the top center antenna
support. | then install two stakes in the ground about 10 feet apart and attach two of the support
cables. Then | simply stand the pole up and pull the two support cords tight, then walk out the third
support cord with a stake in my hand and set the third support. All that is left to do is unwind my

two end support cords, attach to the ends of the antenna and pull the ends outward and set the
stakes. | use Nite Ize cord tensioners as they work great and are very light. When | first
assembled the antenna parts | had the tensioners pre -attached to the cords on the mid -point
support. They always got frustratingly tangled this way. | found that pre -attaching them to the

stakes ended that problem.1 t 6s t he si mple things that get you.




Nothing earth shattering here but it works for me. | am impressed with the quality of the
SotaBeams pole. The Tactical Mini will just fit inside my pack, it is strong and fairly light. The Nite

Ize products can be fo und at Home Depot, they are great products. | use the min S -carabiners . |
have no connection with either company other than being a happy customer.
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Antennas are always a fun project and something almost any ham can and should learn how to
construct. Di poles, in my mind are the workhorse of our hobby. They are hard to beat for simplicity
and performance. Cebi k wrote an article years
answer to that, they are cheap, easy and they work great.

ag




Experimenting wi th Mag Loop Antennas
de KC@PP

Many of us own or have owned Mag Loop antennas. Whether commercial or home brew they all
seem to be 10 feet +/ - in circumference. Over the years | have built at least five loops of

various materials from copper tube to bicycle rims to coax cable. The 5/8 inch copper tube
seems to work best but is not convenient to pack and carry around. So my favorite s are made
with coax cable. The cable that | use must be 100% shield with braid over foil. The St. Louis
QRP Society (SLQS) Mag Loop kit uses LMR400 and other s that | have made use RG11 (75 ohm)
cable TV coax with foil and braid . The impedance of the cable is not relevant  for this use.

So why is 10 feet the magic | ength? aktides lon Mag y b e
Loops. Most start with the magic 10 feet. There is a site that |  use with a calculator for Mag
Loop antennas. Go to http://www.66pacific.com/calc __ulators/small -transmitting -loop-antenna-
calculator.aspx . You can calculate what size is best for the band(s) you wish to operate. The

calculator gives the size of the capacitor needed , the efficiency and other good information . You
can play with the ca Iculator to find your best design. So now you have a source that will give you
recommendations for designing an efficient Mag Loop Antenna.

The 10 foot loop with the correct capacitor and coupling loop will operate from 10 thru 40

meters. But per the calculator we can see that this length is good/efficient for 15-20 meters.
For 30 -40 meters, | made my loop 1 9 feet long with the appropriate size coupling loop. | had to
make a different PVC support due to the size. For 10 -12 meters | use a 7.8 foot length again
with the appropriate size coupling loop. | use the same tuning box for all three antennas. This
tuning box is from the St. Louis QRP Society  (SLQS) Mag Loop Kit. Note: The SLQS Magnetic
Loop antenna was designed and kitted by NOSA . The capacitor is a twin 440 pfd that uses both
sections for 220 pfd. with a Jackson reduction drive.

So everything looks good on paper. What about performance? Does the size effect the actual on

air performance? Let 6s s ee. ieldstrerfgth mdtedat tneend ofthes s
test range and the loops at the other. One at a time each loop was tested. The SLQS 10 foot
antenna was the used for the base line.  Using the KX 3 as my RF source the field strength meter

scale goes from 0 -5 and was set to 2.5 for reference. The | added a couple of additional loop
antennas; the first being a n aluminum bicycle rim loop and a 20 meter version on the MJF 9232

loop tuner using a copy of their tuning device . https://mfjenterprises.com/products/mfj -9232

(More experimenting needs to be done) These were tested only on 20 meters.



http://www.66pacific.com/calculators/small-transmitting-loop-antenna-calculator.aspx
http://www.66pacific.com/calculators/small-transmitting-loop-antenna-calculator.aspx
https://mfjenterprises.com/products/mfj-9232

Band SLQS 1906 7. 860 Bicycle MFJ
Loop Loop Loop Rim 9232 copy
10m 2.5 3
15m 25 1.5
20m 2.5 .8 1
30m 2.5 55
40m 2.5 5.5+**

** pegged the meter

As you can see in the chart the 19 foo t 30-40 meter loop blew away the 10 foot SLQS loop. This was
also evident on Field Day where we used both loops as our only antennas. | was disappointed to see the
7.8 foot 10 -15 meter loops resul ts. Per the design | would have expected better performance. But this
is why we do testing and comparisons.

If you have been thinking of making a mag loop antenna this information and the links below should help
you out. This antenna is very easy to bu ild, the hardest part is finding a good capacitor which is not
impossible, many types are available.

Additional Sources:
https://www.nonstopsystems.com/radio/frank radio antenna magloop.htm

http://brisdance.com/vk4damz /files/Download/UnderMagLoop.pdf

https://www.gsl.net/hb9mtn/index.html

https://www.qgsl.net/vk5bar/Small%20Loops%20 -
%20Mike%20Underhill%20KLT%20&%20BR/small loop antennas -Main%?20Index.htm

http://www.brisdance.com/vk4damz/VK5KLT.html

The above links provide a | ot of additional information on Mag Loop antennas. VK5KLT is an expert and
provides a lot of good comments. You can also Google Mag Loop Antennas but be prepared to be
overwhelmed with information.



https://www.nonstopsystems.com/radio/frank_radio_antenna_magloop.htm
http://brisdance.com/vk4amz/files/Download/UnderMagLoop.pdf
https://www.qsl.net/hb9mtn/index.html
https://www.qsl.net/vk5bar/Small%20Loops%20-%20Mike%20Underhill%20KLT%20&%20BR/small__loop__antennas-Main%20Index.htm
https://www.qsl.net/vk5bar/Small%20Loops%20-%20Mike%20Underhill%20KLT%20&%20BR/small__loop__antennas-Main%20Index.htm
http://www.brisdance.com/vk4amz/VK5KLT.html

Field Antenna Survey Results

First thanks to the 26 who responded to the survey. There were many interesting comments.
Most responded with the antenna they used was easy to install and worked reasonably well.

Antenna # Comments
Magnetic Loop 6 Portable
Good Performance
Easy to use
Vertical 2 Easy to install

Reasonable performance

End Fed Half Wave 4 Light and easy to install
Can be installed in many configurations

End Fed Random Length 5 Reasonable performance
Easy to install
Lightweight

Dipole 7 Good performance

Not always easy to install

Buddipole 2 OK performance

Easy to install and carry
Surprisingly the dipole type antennas were the winner with  the mag loop coming in second. Some of the
dipoles were resonant otherswere Cent er F e Off Zenerpfess1 3506 a nWiedom and were
noted as difficult to install but worth the effort with outstanding results. Dipoles require a center
support in most cases. Installed at a lower height, 40 meters work s as an NVIS, but at 20 meters they
worked both US and DX. Mag loops seem to work DX as well as close in.
The verticals were home brew and required some type of radials.
The end fed both half wave or random length were easy to install and could be configured as a vertical,
inverted L, inverted V, horizontal; all based onthe typ e of supports available or used at the time .

Many of the antennas did not require an ATU. Some

with a built -in tuner , so there was not an extra piece of equipment to bring along.

N



Center Insulator for Portable Antennas
From The SLQS

The photos below will walk you through building a cheap and simple center insulator for your portable
antennas. All materials are easily obtainable at your local box store (except for the BNC connector) or

maybe from your junk box.
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Odds and Ends:

Hams have been using Q signals from the very start. Other radio services have used them even
longer.

When you go to the 4 States web page and click on Ozark QRP Banner, have you ever wondered
what QUA stands for? Well here is the answer from Wikipedia. There are many Q signals used
by other radio services and many are no longer used. Look at the comple te list and you will see.

https://en.wikipedia.org/wiki/Q code

QUA | Have you news of ... (call sign)? | Here is news of ... (WQ5RP).

Oh, and QSH to all.



https://en.wikipedia.org/wiki/Q_code

An End Fed 40 - 20- 10 Meter Antenna

From The SLQS

MATCHING TRANSFORMER 0T-1

PIC 1 PIC 2 PIC 3

1. Cut a piece of #24 mag wire 360 | ong then doub
twists per inch ) as shown in PIC 1

2. Wind 3 turns on the toroid as in PIC 2. Do it exactly as the picture shows so that the wires will
come off the toroid at the correct location.

3. Wind 24 more turns around the toroid with the remaining single wire see PIC 3 MATCH BOX

——

PIC 4 PIC5 PIC 6

1. Install the hardware as shown in the Pictures. Using the 6  -32 hardware. Bend solder lug as
shown. Be sure to include the lockwasher.

2. Install the BNC connector in the box and bend the solder lug as shown.




PIC 7 PIC 8 PIC 9

Find the short section of cord and tie an overhand knot in the end as shown.

Take a small scrap of mag wire and use it to pull the cord through the small hole as shown in PIC
7&8

Tighten all hardware

Install the toroid transformer and 150 Pf capacitor as shown in the  above picture. It helps if you
cut off the very end of the so  Ider tab on the BNC connector. This gives just a bit more room to

fitit all in the case.

The doubled up wires go to the ground lug along with one side of the capacitor

The single wire from the primary goes to the center of the BNC along with the other end of the
capacitor.

The far end of the secondary winding goes to the solder lug. This end will attach to the antenna.
Make sure it is all well soldered and you can add a bit of hot me It glue to hold the toroid in place

and seal the hole for the cord.

Insta Il cover with the two flat head screws supplied in a small bag.




LOADING COIL

PIC 10 PIC 11 PIC 12

1. Take the 126 of #24 mag wi r emalholdintheceikfarm, briogroat e n
throughtheend of t he form. Let about 1.56 hang out t

2. Wind 51 turns on the form making sure the windings are tight and closely spaced. Then insert
the end of the wire through the other smallholean d pul | tight. Cut off
PIC 10

3. Tin both ends of the wire to prepare for solder lugs.

4. Install heat shrink tubing to secure turns.

5. Install the solder lugs using the 6 -32 hardware provided. As you are putting the solder lug in
place you can run the mag wire through the lug making sure to leave a little slack inside the caoil.

6. Tighten hardware making sure to install the small lockwasher under the nut. See PIC 12

7. If the antenna wire you plan to use is #16 gauge then the coil wire may not f it inside the lug. In

this case just wrap it around the outside and solder when you solder the antenna wire in place.

8. TIME FOR FINAL ASSEMBLY AND TUNING




END FED HALF WAVE ANTENNA 40 -20 10 METER BANDS

Transformer -T1 40'~ 60 ~

A
|
\ A

Section 1 Coil L1 Section 2

C
BNC Conn. C1 Mat chbox 340 ~

COIL- L1
51 turns #24 magne twire on a 0.84" dia. Form

15" PVC conduit

TRANSFORMER-T1
FT-82-43 toroid core, 3 turn Pri. , 27 turn Sec.
#24 magnet wire

Pri. & Sec. twisted together, 8 twists/in.

Note: The transformer is 49:1 designed for use with end fed half wave antennas. It can be used with a

6 6 0 e namitenhaewith good multiband results or other half wave antennas.




FINAL ASSEMBLY AND TUNING

1. Install your antenna wires (Section 1 & Section 2) into the solder lugs on the loading coil and
solder. Start with | onger wires than |listed ab@gpve
allows plenty of length for trimming.

2. Install the end insulator of your choice at the end of Section 2. l usually just bend over a few
inches of wire and tape it. In either case remember you will be adjusting this length in the
following steps.

3. Strip off 16 of insulation from the end of Seclio
install the solde r lug yet. Just wrap it around the screw between the two washers and hand
tighten the knurled nut.

4, Hand the antenna in the |l ocation you have chosjn.
changing the layout may change the tuning.

5 Trytokeepthemat chbox at | east 30 above the ground afd
the radio. This allows for the counterpoise of the antenna.

6. Connect your radio or antenna analyzer and check for resonance on the 20 meter band. With the
extra wire length you shou Id be well below the band. Slowly trim the length of Section 1 by
cutting wire from the lower end. You will need to restrip the wire and install under the knurled
nut each time.

7. When you fine the proper length for Section 1 on the 20 meter band you can now go to 40
meters.

8. For 40 meters you will trim the length of Section 2 at the far end. After you have the correct
length for 40 meters, recheck 20 meters to make sure it has not moved. If all is okay, check the
10 meter band. 10 meters should be good and re sonance is very wide. There is no adjustment for
10 meters.

9. Now you can remove the lower end of Section 1 from the matchbox and install the solder lug for
a permanent installation.

10. Installation of electric tape or heat shrink over the solder lugs is sugges ted.

Note: This antenna was designed and kitted by N@SA for the St. Louis QRP Society (SLQS).




13 Colonies Special Event and FRS fun

I had a fun time chasing the stations in the 13 Colonies Special Event.
8 of my contacts were made while portable in Indiana. It was HOT outside.

| did have some helpers to set up the fly for shade. A 6 year old, and 5 year old twins!  Their mother

had recently gifted them with FRS radios. | worked with them to get them on the same channel, where

the sound comes from (speaker), tal k i nt oWedlsetalked dbeut (fni c
QRM when one of them repeatedly keyed/unkeyed their radio. They learned what happens when multiple

people try to talk at once!

The 6 year old, got antenna orientation in the context of picking up the local WX station. She also asked
about why the WX station was only on one channel.  So, we got to talk about frequencies and

regional overlap. From there they made some of the associations bet ween their radiosandthe 0 bi g o6
radio set up that | had.  Overall, | feel like they learned and will hopefully have more fun with their

radios. Maybe, theydll end up in the hobby too?!

| used a KX3 in the field with a 3200mAh LiPO. | think the batteryw asndt even down t n
at the end of the second day. First d a yabnrst enna was a 35.586 wire with - A
wirewith9:1sloper. I think | had about 170 wcent ar pdi $ ® nfgo rffu i
connect th e radio to the unun. | used a pair of earbuds and the matched paddle for the KX3. All

stations were worked with 5W CW. (I had one initially at 10W, within the event definition of QRP. |
later worked them at 5W.)




