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End-Fed, Half-Wave Antenna

* Simple to build.

Simple to erect as an inverted vee with a pole or tree.

* Pole doesn’t support the weight of a feedline or center insulator
Very good radiation efficiency. Most of the signal is radiated.

Performance is much better than a small antenna with poor
efficiency.

No antenna tuner is needed.
Bands are switched by replacing the antenna wire length.
No adjustments needed (after initial set up).

Easily moved around.

Can be mounted vertically, horizontally, or as an inverted-vee.

An extensive counterpoise or radial system is not needed




End-Fed, Half-Wave Antenna

* A half-wave dipole is a great antenna. When fed in the center,
it is a good match for 50 ohm coax. When fed at the end, the
impedance is very high (3k to 5k ohms) which is easily matched
with a simple transformer. The EFHW has been chosen by a
QRP operator’s poll as the most popular low-power portable
antenna. We thought it might make a relatively simple project
but one that would work well out in the field. There is only one
toroid to wind and a few parts to solder. Total assembly time
should be an hour or two. Total cost (not including a mounting
pole and ground mount) is about $34.




End-Fed, Half-Wave Antenna




i Solar Cycle 25 Forecast Update

- Released December 97, 2019 -
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Solar Cycle 25 will have a peak SSN of 115 (+ 10) in July 2025

Solar Cycle 24/25 minimum will occur in April, 2020 (+ 6 months)



QRP Antennas

* Two Main Important ltems:

* How well is the antenna matched to the transmitter
* How well does the antenna radiate

* Our project will do well on both points.




QRP Antennas

* Laws of Physics

— We are trying to radiate a radio wave

— The length of the wave depends on the frequency:
* A Frequency of 7 MHz is a Wavelength of 40 meters
* Half wavelength means 20 meters = 66 feet

— A typical basic antenna is a half-wave dipole.
— The reference for all other antennas

— Can be fed in the center, at the ends, or off-center




QRP Antennas

* Laws of Physics (cont)
—In order to radiate, a “standing wave” is needed on the antenna.
— A standing wave should not be present on the transmission line.

—If the antenna is too short, then the standing wave will form on the antenna
AND the transmission line AND the tuner — resulting in a poorly radiated
signal.




End-Fed, Half-Wave Antenna

* The Standing Wave looks like this
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QRP Antennas

* Laws of Physics (cont)

— Another view of the “standing wave” on the antenna

— The current is responsible for the radiation. That’s why it’s good to get the
center of the wire up as high as possible.




Standing Wave on Other Bands




QRP Antennas

* Standing Waves Example

Standing Waves on a String: both ends fixed.

» fundamental frequency - the
lowest frequency, also called the
first harmonic,

f;=v/2L and A, = 2L

e second harmonic - the next
allowed frequency, f; = 2f;.

* In general
f,=nf; and A,=2L/n

for the n’ harmonic on a string of
length L. v is the velocity of
waves on the string.




End-Fed, Half-Wave Antenna Components

2 wave length of wire

Matching transformer

50-ohm coax feedline (10 to 25 feet)
Insulator

Rope or twine

Ground stake

Pole

Pole ground mount




End-Fed Halfwave Antenna — Matching
Transformer

J2
1/2 AWIRE

T
FT82—43
J1

UNBALANCED 247
50 OHM

\ Z f
| ‘ )
k QRPGuys No Tune End Fed Half Wave Antenna




End-Fed Halfwave Antenna — Matching

Transformer
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End-Fed Halfwave Antenna — Matching
Transformer - Homebrew

49:1 Transformer

Primary 2 Turns.
Secondary 14 turns (Total turns)

To End Fed Half Wave Antenna.
Parts List

Toroid Core:
Mouser Part #623-5943003801
240-43 Toroid 12 7mm x 61mm

*Use 1, 2 or 3 cores depending on
transmitter output to be used.

Capacitor:

Mouser Part #81-DHR4E4C221K2BB
100 - 110 pF. You can use TWO
220 pF @ 15 KV in series.

Antenna:

80m - 10m use a 134" wire.
40m - 10m use a 67" wire, efc.
Wire:

14 gauge enameled wire ™

** When using 3 foroid cores start
with a Primary wire of ~13" and
Secondary of ~80" long. 1 & 2 cores
will use less wire.

Revised: 07/14/2017 - K1TA




49:1 Transformer

This link is the background information for this diagram.
uploads/The-End-Fed-Half-Wave-Antenna.

Get the prescribed toroid core if possible (FT-240-43). Mouser is listed below as a source, and

so is https://www.kitsandparts.com/toroids.php , eBay, Amazon, and others. The 100 pF
capacitor should be rated at 500 V to 1 kV for QRP and 15 kV for high power. (See page 16 of

the link for more cap info. See page 30 for other material sources.).




End-Fed Halfwave Antenna — Coax
10 to 25 feet BNC-to-BNC




End-Fed Halfwave Antenna — Wire

22 gauge stranded wire
$7.44 for 100 feet




End-Fed Halfwave Antenna — Insulator

Buy one or make one
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Figure 6-2. Improvised Insulators.




End-Fed, Half-Wave Antenna Components

* Ground stake, or tie the twine to a fence or tree




End-Fed, Half-Wave Antenna — My Results

* Made measurements of resonant frequency and SWR with
various wire lengths and coax lengths. Took several days.

Ended up with 66 foot wire and 11 foot coax
* SWR was < 2to 1 on 40m and 20m!
* SWR was < 2 to 1 across the whole 40m band!

14006 — EAS5M (me = 599)

14025 — EA8TL (me = 599)

14060 — ABOTO — St. Louis, MO - Dave @ 5 watts

14060 — WB9FMP — PA (me = 599 “big signal”)

7030 — AA3J — Ocean City, MD (me = 599)

7033 — W3FSA — Bethel, ME (me — 339 — QRN = 30 min QSO)
7024 — W3ZT — Finger Lakes near Syracuse (me = 569)

7029 — WA4DOX — Millwood, VA (me = 589)

Me = KX2 @ 5 watts on internal battery




End-Fed, Half-Wave Antenna — My Results
* Set up again on 7/9/2020
Walked out back door — 13 minutes later was on the air

* Pole kept collapsing and fell over once
Set up pole and umbrella stand
Threaded wire through the top eyelet and raised pole

Connected insulator, string, and tied to a tree limb

Connected coax to matcher and then to rig (KX2 - 5 watts)

7030 — K3LU — 599/599 near Wash DC
* IC7300 to sloper up 70’ — nice 30 minute rag chew

7030 — K1MNF near Concord, NH — 599/579
* TS590S @ 5W to OCF dipole up 35’. Some QSB after 15 mins.




End-Fed, Half-Wave Antenna — My Results

* Wire length was not that critical.

* Coax length affected mostly 20m with the 40m wire.
* | wasn’t sure that | would even try 20m at the outset.

* Some coax is needed — it’s also the counterpoise.

* | would get 6 and 15 foot cables

* It was really fun not using the tuner. | was happy with the
performance of the antenna.




End-Fed, Half-Wave Antenna — Approx Feet
* 160 = 260’
c 80 =134

40 = 66’

30 = 46’

20 = 33

17 = 26

15 =22
10=17
6 =8.7




End-Fed, Half-Wave Antenna — Links




End-Fed, Half-Wave Antenna — Poles




End-Fed, Half-Wave Antenna — Pole Mounts




Some additional pole mount ideas

* There are several ways to mount the pole in the ground. Jackite used to have
a mount for the 28’/31’ poles but | no longer see it on their website.

1. Cut one end of a piece of PVC pipe on a 45 degree angle. Slip the pole
inside the other end for mounting.

2. Buy an umbrella mount like the Earthworm. Make sure it’s wide enough to
accept the pole diameter. http://www.theearthworm.com/

3. Buy a cement-base umbrella stand from Ace hardware. This works well
but weighs 35 Ibs.

4. Use a modified ACE beach umbrella sand anchor (from W2OSR in May
2018).

5. Bungee-cord the pole to a fence or fence pole.

6. Insert the pole into to a slightly larger section of PVC pipe and use U-bolts
and a 3’ threaded rod into the ground.

/. This guy has some good ideas. Download the manual from his Jackite
page. Hamsource.com




Neat Roof Antenna Mount

He painted and put sand in PVC pipe
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- KDOCA PORTABLE HAM RADIO ANTENNA SUPPORT -
PVC BASE TO SUPPORT AN SD-20 TELESCOPING FIBERGLASS MAST

Pipe Sections A, B, and C are
each 30 mches long.

Pipe section D 1s 42 inches
long.

All PVC pipe and Tees are 7%
inch ID.




Please let me know how things work
out for you. Or, if you have any
other questions.

Thank you! CUL
73,

John W2XS




Portable 40m to 10m Inverted V Antenna used by W2XS

I have tried many antennas for QRP portable operating: center-fed dipoles, end-fed half wave wires, end-fec
“random” length wires, loaded verticals, etc. While many of them worked fine, my favorite is still the center-fed
dipole (or, inverted vee) fed with twinlead. It is the best performer overall, takes only a few minutes to set up 1
the field, and works on all bands from 40m to 10m. It needs a tuner and a balun (or, a “balanced” tuner), but the

esults have always been good. I have even used it at home a few times when my main antenna succumbed to
the high winds of a storm.

The prices that [ am listing are “ballpark™ prices just for estimating. You can do a search for the items here and
find the best




33 Wire

Loop rope around tab

Rope

Wrap rope around

tent stake here
Tent Stake

in ground

Insulator

p

L

Laundry
Reel

Loop rope around tab

Wrap rope around
tent stake here

Tent Stake
in ground




The Pole ($85

Several companies are offering the Fiberglas telescopic masts now. I’ve mainly used the Jackite 27-foot
but the 31-foot is also a good choice.

ps://www.jackite.com/antenna

https://www.bestnest.com/bestnest/RTProduct.asp? SKU=JAC-FIBPOLE-GRN-31&src=froogle&kw=JAC-
FIBPOLE-GRN-31&gclid=EAIalQobChMIx-3E10v83wIVAorlChOvEwcl1EAQYAYABEgI4SPD Bw




he Camping Laundrv Reel ($4 each)

his 1s my favorite part of this antenna. Buy 4 of them. Use two for the antenna wire by removing the rope (I
1se 33 feet on each side). Use the other two as they are as ropes to secure the antenna ends to the ground stakes.
almart, etc., sells these things. The come apart very easily and I clean them once in a while.

dy”" [
Laundry Reel

+ Handy indoor of outdoors 101 traders,
campers, motorhomes, tents

y kind will do. Use 2 of them, one for each leg of the antenna.




The Center Insulator ($2

I use a small piece of Plexiglas for the center insulator with 3 small holes drilled in it. 1 use a twist-tie to secure

There was a discussion of this very topic on a forum on eHam.net:

ttps:// www.eham.net/ehamforum/smf/index.php?topic=96625.0




The Pole Ground Mount ($5 to $35




W2XS AUDIO FILTER

Simple Passive Audio Filter

C L

3/8" Stereo Jack

Audio Input | (
from rig Q000 To Headphones
3/8° In—l | \

‘Stereo Jack °

O -
Out Two 10 ohm,

1/2 vatt each,

— resistors in parallel —

w2Xxs
Based on a circutt in
QST November 1877




This simple audio filter will help remove annoying hiss and rumble from the output of a typical
QRP rig (or a boatanchor!). It was originally published by W3MT in the November, 1977 issue
of QST. ARRL members may download the original article from the ARRL Periodical Archive. |
have used this circuit in one form or another for many years.

The circuit is simple. L and C resonate at the frequency of the pitch that is desired. I have
calculated some numbers to help pick the values based on what might be available in the junk

box. Recommended capacitor types are polypropylene film capacitors. Old telephone company
toroids work nicely in this application. KK7B used Toko 10RB inductors in some of his audio
filters.

Desired Pitch(in Hz) With L =20 mH With L =40 mH With L = 80 mH

400 C=8uF C=4uF C=2uF

500 C=5uF C=3uF C=13uF

600 C=4uF C=2uF C=09uvuF

700 C=3uF C=13uF C=0.7uF

800 C=2uF C=1uF C=0.5vuF

In some filters, I left out the two 10 ohm resistors. This makes the overall bandwidth the widest.
It may work OK for sideband like that. The bandwidth is narrowest (and the Q is highest) with
those resistors in the circuit. Also, you may eliminate the switch and just plug the filter in when
needed.




I do not advise using the circuit above with a rig that actually has stereo outputs, like the Elecraft
K3. In that case, duplicate the circuit on the left and right sides, as shown below

Simple Passive Audio Filter - Elecraft K3

Audio Input
from rig
3/8" Stereo Jack

L
V= QQQQ

To Headphones
3/8" Stereo Jack

=

Two 10 ohm
resistors in parallel

L
0000
W2XS

Based on a circuit in Two 10 ohm
QST November 1977 resistors in parallel




Some Interesting Links




