@ TRAIL-FRIENDLY RADIO

End-Fed Dipole Lite: Taking Kurt’s
Design to the Field

By Richard Fisher, KI6SN

edition of WorldRadio Online sure got the attention of
this trail-friendly radio enthusiast.
“What we have here is a coax-fed dipole, except that we don’t

l ; rusty O’ Kurt N. Sterba’s Aerials column in the August

have the coax hanging down from the center . . . Instead the
feedline coax comes from one end of the antenna. Simple but
elegant.”

A dipole that is fed to the transceiver or tuner at one end and
needing only one support at the other? Backpackers have got
to like that. What could be more perfect for the trail?

Kurt went on to explain how he had been inspired by a design
by James E. Taylor, W20ZH, published in 1991. After making
critical refinements and improvements, Kurt would go on to
come up with an end-fed dipole design of his own.

Taylor’s “Resonant Feed-Line Dipole” employs a quarter-
wavelength of wire and a quarter-wavelength of coaxial cable
to form a half-wave dipole that’s fed at one end. Mr. Sterba took
a good idea and made it even better.

The theory behind this remarkable design is detailed in Kurt’s
August column. <http://worldradiomagazine.com/wro _issues/
2010/WRO 08 2010.pdf> If you haven’t read it, please do so
— it’ll make what follows so much easier to understand.

Theory Into Practice

One of the antenna’s secret weapons is an RF choke posi-
tioned one-quarter wavelength down the coaxial cable from the
dipole’s center point. It’s what establishes the resonant part of
the coax, leaving a non-resonant length of 50-ohm RG-58 to
connect to your transceiver or tuner.

Instead of employing W20OZH’s six-inch-diameter air-
wound coil choke, though, Kurt opted to use a much smaller
coil for a20-meter version with 10-turns of coax wound through
two F240-61 stacked toroids. Much more efficient and reliable.

Unfortunately, the F240-61s are rather large ferrites to
accommodate heavy duty RG-58 coax. That combination can

0

All wound up and ready to go, the trail-friendly version of Kurt N. Sterba’s End-Fed Dipole Lite fits easily in a back-
pack and won’t weigh you down on the trail. (Photos courtesy of KI6SN)
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The NorCal40A
Transceiver Kit

Sure, there are a few 40 meter cw kits out
there to choose from. But the NorCal 40A
stands apart from the rest with a unique
combination of custom features and
big-rig performance.

Open up most QRP rigs and you'll find a
rat’s nest of wires. Open up a '40A-a snap
with our quick-release latches-and you’ll
find clean, no-wires construction that's
worth showing off! Performance is equally
impressive: of several popular QRP rigs, the
'40A posted the best receiver sensitivity
(~=137dBrn; see June 96 OST. With its fast
QSK, 2W output, RIT, crystal filter and
ultra-stable VFO, the '40A
is a joy to operate.

P.O. Box 3422. Joplin, MO 64803-3422
http://www.fix.net/~jparker/wild.html

Wilderness Radio

(417) 782-1397

Add your own accessories, or outfit your
NorCal 40A as pictured above with the
legendary KCI Keyer and Morseoutput
Frequency Counter. The KCl is so small it’ll
fit into any rig, but it’s a perfect match for the
'40A. The KCI’s message memory and Iambic
A and B modes provide operating flexibility.
Running from batteries? The '40A and KCI
together draw only 20mA on receive! Please
call or write for more details.

NorCal40A  $145
KCl $ 45
(shipping additional)

weigh down a hiker in a real hurry.

Is there a way to duplicate this antenna
in a trail-friendly configuration — light
and durable with a small backpack “foot-
print?” Once again Kurt came through,
describing an end-fed dipole “using RG-
174U (50 ohm) cable and a toroid core
choke just adequate for (a) five or 10-watt
transmitter. RG-174U is a tenth-of-an-
inch outer diameter.”

In addition to much lighter coax, this

e B sy

Stacked F114-61A toroids are one of
the secret weapons of the trail-friend-
ly End Fed Dipole Lite. Nylon wire ties

trail-friendly design replaces the large
F240-61 toroids with much smaller and
lighter F114A-61s. The antenna mea-

surements and choke requirements for
this tidier version are the same as for the

hold the ferrite cores and coaxin place.

Quarter-inch thick Plexiglass was used to secure the center point of the KI6SN
trail-friendly version of Kurt’s End-Fed Dipole Lite. The 40-meter single wire
portion of the antenna can be easily changed for other bands by removing the
wing nut, left, and attaching a quarter-wave wire for another band.
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home-based higher power version.
With an end-fed dipole lite, though, we
would really be in T-FR business.

Gathering the Pieces

The parts list for the KI6SN trail-
friendly 40-meter version of Kurt’s
design is pretty spartan: 40-feet of RG-
174U, four F114-61A toroids, about 35-
feet of No. 22 stranded hook-up wire, a
couple of pieces of one-quarter-inch
Plexiglass, nylon wire ties, and a handful
of nuts-bolts-and-washers. You’ll need
some elbow grease, as well.

Several parts houses carry F114-61A
toroids. 1 got mine from Palomar

Engineers in Escondido. California.
<http://www.palomar-engineers.com/>
They’re pretty inexpensive and shipped
overnight.

The RG-174U was found locally, but
this lightweight coax is carried by many
distributors and is readily found on the
Internet.

The hook-up wire came right from
RadioShack (RS 278-1224). There are
three 25-foot-long rolls of the stranded
wire in the package, so you’ll have to
splice two rolls together to get the neces-
sary length for a 40-meter quarter-wave
wire. No big deal.

The Plexiglass for the dipole’s center
connection point —one-quarter inch thick
and shaped rectangularly to 4.75-by-1.25
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v Sale price
v Free Go Bag
v’ Free UPS shipping

v’ Free Race Scanning book
This is our best deal ever on a portable
wideband receiver! The stylish lcom IC-
RX7-05 receiver tunes from 150 kHz to 1300
MHz (less cellular and gaps), has 1650 memo-
ries, CTCSS/DTSC, backlit LCD, RF gain,
attenuator and keypad. With Li-lon battery,
BC-149A charger and belt clip. List *364.00
Regular price $299.95 SALE $199.95

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068

3§ ¢ Orders: 800 431-3939

i ¢Info: 614 866-4267
C. i www.universal-radio.com

The Plexiglass center piece is the connection point for the
RG-174U coax and No. 22 stranded hook-up wire in the
trail-friendly End-Fed Dipole Lite.
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inches —can be found along with the other
assorted hardware needed at most home
improvement stores.

Let's Go...

OK, time to get building. I was shoot-
ing for a resonant frequency of 7.040
MHz — a popular T-FR hangout on 40
meters. A half-wave at that frequency is:
468/7.040, or 66.48 feet. Divide that by
two to get a quarter-wave and you’ll have
33.24 feet. That’s about 33-feet, 3-inch-
es —our magic number for both the quar-
ter-wave resonant portion of the RG-
174U and for the quarter-wave single
wire. We’d have several feet of non-res-
onant coax beyond the choke point to
connect to the transceiver or tuner, but
we’ll get into that later.

We started by stacking the four
toroids atop one another and cinching
them with nylon wire ties. Next, the
“center” connection point of the RG-
174U was prepared by carefully cutting
the coax’s black outer plastic insulation
with a knife and exposing about 1.5
inches of the coax’s braid. We next cut
away the outer braid with a small pair of
scissors, leaving just the insulated cen-
ter conductor. After stripping away a bit
of the center conductor insulation, we

added a solder lug to the end of the inner
conductor. At the center point of the
antenna, the coax’s outer braidisn’tcon-
nected to anything.

The total exposed portion of the insu-
lated center conductor (center conductor
plus solder lug) is two inches from where
the braid ends.

Next, we soldered together the ends of
two rolls of the 25-foot-long stranded
No. 22 wire. Since there are two inches
of coax center conductor exposed at the
Plexiglass insulator, we’d have to sub-
tract two inches from the quarter wave
measurement for the single wire (that’s
33-feet, 3-inches minus 2-inches, or 33-
feet, 1-inch). That’s how long the single
wire would need to be.

We’d need to factor in the length of a
solder lug on one end of the single wire
and a loop of the wire through a small
Plexiglass insulator at the other end. Then:
Measure twice. Cut once.

Time to make the Plexiglass center
connection point. After cutting and shap-
ing the plastic, we drilled four holes:

- One for a bolt-washers-wing nut
combination that would be the con-
nection point between the RG-
174U center conductor and the sin-
gle wire part of the antenna.

- Three other holes would accom-

A piece of string was used at the RF choke point of the RG-
174U coax to tie-off the EFD about four-feet above the
ground. Non-resonant coax leading from the bottom of the
toroid stack goes to the transceiver or tuner.
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modate nuts, bolts and washers to mount three small plas-
tic cable clamps to keep the RG-174U firmly in place on
the Plexiglass.

Finally, it was time to measure one-quarter wave of coax to
determine the point at which to slide the toroid stack into place
to make the RF choke.

We precisely measured from the braid ending point on the
Plexiglass down the coaxial line 33-feet, 3-inches. At that point
we wound 10-turns of the RG-174U through the toroid stack
and secured the lash-up with a couple of small, yellow nylon
wire ties. The coax length that was left over would be used to
reach the feed point at the transceiver or tuner.

With this end-fed dipole, the coax is connected at the trans-
ceiver or tuner just as you would any conventional center-fed
dipole.

I wanted to be able to make this a multi-band field antenna,
so the single quarter-wave wire is connected to the coax inner
conductor on the Plexiglass using a wing nut. Just disconnect
the 40-meter wire, put on, say, a 20-meter wire and reposition
the toroids along the coaxial line at one-quarter wave for 14
MHz. You’re good to go. Pretty cool.

But Will It Work?

After soldering an RCA-style plug to the end of the coax
for the transceiver/tuner feed point, it was time to take Kurt’s
trail-friendly End Fed Dipole Lite to the field for a smoke
test. To make things easy to handle, we wrapped the entire
antenna on an orange plastic wire/rope organizer from the
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hardware store. It would fit nicely in our backpack and
unfurled easily.

In the back yard, the single wire end of the dipole — with insu-
lator — was hoisted about 20-feet into a tree. The coaxial end was
tied-off at the RF choke point about four feet above ground. The
remainder of the coax was fed through a tuner to a NorCal-40A
QRP transceiver powered by a 12-volt gel-cel battery.

Running a little less than one-watt, the end-fed dipole tuned
up beautifully — no problem achieving a 1:1 SWR. It was mid-
afternoon on a Friday. Forty meters was pretty noisy and void
of signals. Let’s hope for the best.

Eureka!

After a couple of CQs, we hooked up with Bill Ferrell,
WB6CRM, several hundred miles away in West Sacramento,
California. Wow, it’s working — even under these lousy condi-
tions and at less than one watt output.

Next, Brian Hunt, K@DTJ, came back from Half Moon Bay
up the California coast. We chatted solidly for about a half hour,
despite the QRN (static) and QSB (fading). His Elecraft K3,
inverted V antenna and operating skills did a great job pulling
me through. He is several hundred miles from me, as well.

It was proof positive this antenna really works. Perfect for the
trail and what fun to use.

For any dipole fan who wants to try a no-nonsense antenna
that’s easy to build, carry and put up and take down in the field,
look no further. This trail-friendly version of Kurt’s EFD is a
beautiful performer.

WorldRadio Online, October 2010 17



