








where there is a significant increase in electron density (which
gives a nice gradient for refraction to occur). We have now
addressed the second requisite – there must be some mechanism
to divert the electromagnetic wave off one true great circle path
and onto another great circle path.

This refraction point at 20-degrees S / 20-degrees W also
allows us to determine the path out of YBØAZ. All we have

to do is find out which great circle path out of YBØAZ goes
to the assumed skew point. That great circle path is 240
degrees out of YBØAZ (from a great circle path map cen-
tered on YBØAZ). Putting this all together gives us Figure 3.

For G3WW to hear YBØAZ from 192 degrees azimuth, the
electromagnetic wave coming out of YBØAZ on a heading of
240 degrees (the green arrowed line) encountered an electron
density gradient around 20-degrees S / 20-degrees W. At that
skew point, it refracted onto the path that brought it into G3WW
from 192 degrees (and into W2IRT from 125 degrees – the 
dotted green line).

Note that the 240-degree path out of YBØAZ gets to the dark
ionosphere quickly. That helps reduce ionospheric absorption.

Some work with Figure 7.5 and Figure 7.6 from Ionospheric
Radio Propagation (Davies, 1965) indicates the ionospheric
absorption from YBØAZ to the skew point (the worst portion,
with half of it in daylight) is around 37 dB. The absorption on
the portion of the path from the skew point going into G3WW
(and into W2IRT) is minimal because it’s in the dark ionosphere.
This amount of absorption results in a decent signal strength.

And checking the MUF on both segments of the path (and
on the segment to W2IRT) indicates a high enough MUF to
support 40-meters. We have now addressed the third requi-
site – the skewed path must allow propagation.

This example worked out nicely due to having two obser-
vations from two widely separate locations on the arriving
angle of YBØAZ’s signal. Usually we don’t have this luxu-
ry, so we have to make some educated guesses on where the
skew point may be. The bottom line is that if we can reason-
ably address all three requisites, we’ll have a pretty good
understanding of the skewed path.

Figure 3 – The YB0AZ-to-G3WW Skewed path
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RULES & REGS

Is it OK to have a remote base with its output on HF
(high frequency)?

A. Possibly so.  Part 97 doesn’t even mention the
term remote base.  The answer to your question, there-

fore, depends upon just what you mean by that expression.  BE
Informed No. 31 Hamslanguage describes a remote base as a
remotely controlled amateur station having a radio or wireline
control link between the station and its distant control point. 

If, therefore, should you have in mind an HF station located at
a distance from its control point such that it cannot function prop-
erly under local control, note that Section 97.109 says that any
station may be remotely controlled.  The accommodations for
such telecommand of an amateur station are in Section 97.213.  

Otherwise, if you mean by the term remote base some
arrangement whereby your station simultaneously retransmits
the transmissions of another amateur station on a different chan-
nel or channels, you have yourself a repeater.  Read that defi-
nition in Section 97.3(a)(39).  

The special accommodations for repeaters are in Section
97.205.  Note that paragraph (b) authorizes a repeater to receive
and retransmit HF only in the 10 meter band, except for 28.0-
29.5 MHZ.

W3BE-O-GRAM: As Bill Cross has observed, "If it looks like
a duck and quacks like a duck, it probably is a duck."   

Q. What is telecommand?
A. Section 97.3(a)(43) defines telecommand as a one-way

transmission to initiate, modify, or terminate functions of a
device at a distance.    

Section 97.213 authorizes an amateur station on or within
50 km of the Earth's surface to be under telecommand where:

Q.  What is a control link?
A. Hamslanguage describes a control link as a radio or wire-

line connection between the control point and a remotely con-

trolled station for the purpose of enabling the control operator
to perform his/her duties.  

Section 97.3(a)(38) employs that term in the definition of
remote control as the use of a control operator who indirectly
manipulates the operating adjustments in the station through a
control link to achieve compliance with the FCC Rules.

Section 97.213(a) says that if by radio, the control link must
use an auxiliary station.  Section 97.3(a)(7) says an auxiliary
station is an amateur station, other than in a message forward-
ing system, that is transmitting communications point-to-point
within a system of cooperating amateur stations.  

Q. What frequencies can be used for my radio control
link?

A. Section 97.213(b) authorizes an auxiliary station to trans-
mit on at least one segment of all VHF and shorter wavelength
bands except 6 meters. 

W3BE-O-GRAM: To minimize potential interference, seek
from your local frequency coordinator a recommendation for a
channel and associated operating and technical parameters. 

Q.  Can my repeater be a remote base?
A.  Yes, in that a repeater – as well as any other FCC-licensed

amateur station – is authorized to be remotely controlled.  Read
Section 97.109.      

W3BE-O-GRAM: Past rulemaking proceedings would indi-
cate that our amateur service community does not favor HF
repeaters other than at the highest end of the 10-meter band.  It
does, however, support authorizing amateur stations to be under
telecommand, although it is apparently unconvinced that aux-
iliary stations should be allowed to transmit on channels in bands
below 2 meters.

Q.  Could another ham use my remotely controlled 40
meter base station via the VHF uplink and UHF downlink
with his auxiliary station?

A. He could, provided that you - the 40-meter station licensee
- designated him as the control operator of your remotely con-
trolled station.  Heed Section 97.103(b).  

You also have the option of transferring physical control of
your station apparatus to him.  Heed Section 97.5(a).  In which
case the call sign transmitted in the station identification
announcement would be that assigned to his station.  Read BE
Informed No. 4 Which Call Sign? 

He would have to hold the class of operator required to be the
control operator of an amateur station transmitting on the seg-
ment of the 40-meter band on which your station transmits.
Read Section 97.301.   

Q. Would the repeater rules apply to my 40 meter remote
base?

A. No.  Your 40-meter station is not eligible for the special
operation accommodations for a repeater station, as codified in

The Rules Say...
John B. Johnston, W3BE

Is My HF Remote Base OK?

Q

• There is a radio or wireline control link between the control
point and the station sufficient for the control operator to
perform his/her duties. If radio, the control link must use
an auxiliary station. A control link using a fiber optic cable
or another telecommunication service is considered 
wireline.

• Provisions are incorporated to limit transmission by the sta-
tion to a period of no more than 3 minutes in the event of
malfunction in the control link.

• The station is protected against making, willfully or negli-
gently, unauthorized transmissions.

• A photocopy of the station license and a label with the name,
address, and telephone number of the station licensee and
at least one designated control operator is posted in a con-
spicuous place at the station location.
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Section 97.205, because it transmits and
receives outside of the bands authorized
for such.  Paragraph (b) says that a
repeater may receive and retransmit only
on the 10 m and shorter wavelength fre-
quency bands except the 28.0-29.5 MHz,
50.0-51.0 MHz, 144.0-144.5 MHz,
145.5-146.0 MHz, 222.00-222.15 MHz,
431.0-433.0 MHz, and 435.0-438.0 MHz
segments.

The special accommodations for auxil-
iary stations in Section 97.201, however,
are available for your VHF uplink and
downlink stations.  Paragraph (b) says that
an auxiliary station may transmit only on
the 2 m and shorter wavelength bands,
except the 144.0-144.5 MHz, 145.8-146.0
MHz, 219-220 MHz, 222.00-222.15
MHz, 431-433 MHz, and 435-438 MHz
segments.

Q.  Would the repeater rules apply
for a 2-meter remote base with UHF an
uplink and a downlink?

A. Not unless your 2-meter station
simultaneously retransmits the transmis-
sions of another amateur station on a dif-
ferent channel or channels (other than a
system point-to-point downlink.)  Read
Section 97.3(a)(39).  Then it would be
required to comply with the repeater rules
in Section 97.205.

Q.  But it would be simultaneously
retransmitting the transmissions of
another amateur station on the UHF
downlink.

A. Assuming your downlink consists of
an auxiliary station transmitting point-to-
point communications received at your
remotely control station - including pos-
sibly telemetry - back to its control point,
it could not also be a repeater that quali-
fies for the special accommodations in
Section 97.205.

Q.  Can the downlink auxiliary sta-
tion be under automatic control?  

A. Yes, provided it does the job prop-
erly. Section 97.201(d) specifically autho-
rizes an auxiliary station to be automati-
cally controlled. It is one of four such
authorizations. The others are: certain
beacons, Section 97.203(d); repeaters,
Sec tion 97.205(d); and certain digital 
stations, with restrictions, Section
97.221(c).

Q.  We are going to offer an activity
award for working those who have
served, or are currently serving in the
military.  Someone said that you peti-
tioned the FCC to allow military vet-
erans to use a special suffix - did this
go through?

A. No, it was dismissed.  It asked for
exclusive use of specific identifiers by
current and former military personnel.
The FCC said that all hams can use them,
regardless of whether they served our
country militarily.  Read BE Informed
No. 11 Veterans' ID Petition for the plead-
ing and the FCC dismissal.  

Also read Including A Self-Assigned
Indicator With Your Station Call Sign for
recommendations on appending self-
assigned indicators consistent with
Section 97.119(d). 

W3BE-O-GRAM: View a faded 1945
photograph of one 17-year-old Navyman
who went on to become a ham operator: 
< http://www.w3BEInformed.org >

Q.  Is it permissible for our RACES
group to use only tactical call signs;
never ID'ing with their assigned FCC 
call signs?

A. Not and be compliant with Section
97.119(a):  Each amateur station, except a
space station or telecommand station,

must transmit its FCC-assigned call sign
on its transmitting channel at the end of
each communication, and at least every 10
minutes during a communication, for the
purpose of clearly making the source of
the transmissions from the station known
to those receiving the transmissions. 

No station may transmit unidentified
communications or signals, or transmit as
the station call sign, any call sign not
authorized to the station.

Q.  The tail numbers on airplanes are
just like our ham call signs.  Pilots use
them as their call signs. Aren’t station
call signs supposed to be unique, across
all radio services?

A. Yes.  Aircraft registration numbers,
however, are sometimes similar to ama-
teur station call signs.  

Section 87.107(a) authorizes an air-
craft station to radio identify by one of
several possible ways.  When communi-
cation is initiated by a ground station, an
aircraft station may use the type of air-
craft followed by the last three characters
of the registration marking.  

While piloting our flying club’s
N4850A, I used “Tripacer five-zero-
alpha” during tower and other aircraft
inter communications.

SUPERHAM

R&R Superham Denny Avers
W3DRY.  Congratulations, Denny!

Read the rules - Heed the rules 
Visit http://www.w3BEInformed.org

for links to rules and information sites.  
E-mail your questions about the amateur
service rules to john@johnston.net.
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A
t least every couple of months an
e-mail arrives asking for details
about “that little 2-meter 300-

ohm twinlead J-pole” featured in
WorldR­adio “some time back.” This has
been going on for more than eight years.

The writers are referring to a WRQRP
column that appeared in the magazine’s
print version in September 2002. Under
the headline Keeping the ‘Simple’ in
Simplex On QRP 2-Meter FM, the piece
focused on the Loose-Wire Double
Radiator J-Pole – L-WDR-J, for short –
described by the late antenna guru L.B.
Cebik, W4RNL. Why the KI6SN version
continues to capture the interest of read-
ers is a mystery. But that’s the case.

With the American Radio Relay
League-sponsored January VHF Sweep -
stakes right around the corner (January
22-24) and the CQ Worldwide VHF
Contest this summer (July 16-17) – we
thought it might be a good time to reprise
details of this nice little antenna in
WorldRadio­Online.

Using the L-WDR-J, even newcomers
to VHF contesting can be on 2-meter FM
simplex from a local mountain, park, lake
or beach – fully in the competition.

What should be particularly attractive
to trail-friendly radio operators is the L-
WDR-J’s simplicity of design, ease of
construction, inexpensive parts, small
size, light weight, portability and rugged-
ness. In short, it’s perfect for using in the
field.

The L-WDR-J used at KI6SN has been
rolled and unrolled hundreds of times. It
has been up and down poles and trees. It
has been hung on bushes and curtain rods
and dangled from rocks and window sills.
Despite this licking, it keeps on ticking –
even after all these years. 

As detailed in the 2002 column, the L-
WDR-J features “a 34-inch radiator, a
22.5-inch parallel matching section and
a feedpoint 2-inches above the base of the
antenna. The half of the twinlead sepa-
rated above the 22.5-inch matching sec-
tion is the loose wire.

“As W4RNL explains, this design
‘emerges from the desire to use the twin-
lead intact for added strength. Therefore,
instead of removing the wire that is par-
allel to the normal radiator (above the
matching section), we leave it in place,
cutting out only a small portion to allow
one side of the matching section to be
open.’” For more details, visit: <  http://
scr.bi/ba8nym >

This antenna can easily be constructed
in an hour or so, but great care must be
taken in dressing the 300-ohm twinlead –
especially at the antenna’s feedpoint.

As detailed in 2002, for the KI6SN ver-
sion of the L-WDR-J, we chose to cut
away a 3/4-inch long section of insula-
tion that created a “window” – much like
those seen in standard 450-ohm ladder
line – in which a standard RCA phono
plug was soldered to accept the coaxial
feedline.

In this process, an X-acto knife was
used to cut away the insulation between
the parallel stranded wire feedline. Then
a soldering iron was used to melt the insu-
lation remaining directly on the wires.
Melting the insulation reduces the chance
of nicking the fine wires in 300-ohm twin-
lead. Of course, be sure to give your iron
a good cleaning after doing this.

After carefully trimming any excess
bits of insulation, the builder will have a
3/4-inch length of insulation-free paral-
lel stranded wires. The rest of the insu-
lated 300-ohm twinlead extends above
and below this 3/4-inch stretch of paral-
lel wires.

One of the bare antenna wires is then
soldered to the center post of the RCA
phono jack midway in the “window.”
Next, solder the opposite stranded paral-
lel wire to the ground post of RCA phono
jack. There’s your feedpoint.

TRAIL-FRIENDLY RADIO

In Reprise: ‘That Little 2-Meter 
300-Ohm Twinlead J-Pole’

By Richard Fisher, KI6SN

The W4RNL-inspired L-WDR-J 2-meter twinlead antenna can easily be rolled
for compact storage when heading into the field. (Photos courtesy of KI6SN)
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The accompanying diagram shows pictorially how the jack
is connected.

Next, from those solder points measure and mark the 300-
ohm twinlead 2-inches below the RCA phono jack. Cut the twin-
lead there and trim about 1/2 inch of insulation from the paral-
lel stranded wires. Ultimately they’ll be twisted together and
soldered. But let’s not get ahead of ourselves.

From that 2-inch cut, measure up the twinlead, crossing over
the phono jack feedpoint, a total of 56.5 inches. Mark it there
and, again, cut the twinlead.

Now, identify the side of the twinlead that is connected to
the ground lug of the RCA phono jack. This is the matching
section side of the antenna. Measure 22.5 inches from the bot-
tom of the antenna and mark it. Then measure 22.75 inches
from the bottom of the antenna and mark it. This is the point
where you’ll remove a 1/4-inch section of one of the twinlead
wires. This simultaneously creates the matching section and
the “loose wire.”

OK, now we’ve got an RCA phono plug

dangling from a 3/4-inch section of insu-

lation-free twinlead. That doesn’t sound

very sturdy, does it? A hot glue gun can

provide a solid solution. Filling the void

with glue not only secures the wires and

makes the RCA phono jack a solid foun-

dation for the feedpoint, it also provides

weatherproofing.

The last step is to twist and solder the

twinlead wires at the base of the 2-inch

stub. Before doing that, though, it’s a good

idea to check for shorts. Set your digital

multi-meter or VOM to “resistance” or

“continunity.” Touch the meter’s probes

to each side of the antenna at its base. If

you see a short, you’ve got trouble. If not,

you’re in good shape and can now twist

and solder the twinlead wires at the base

of the antenna.

A caution: It’s extremely important to

measure each element of the L-WDR-J

antenna precisely. And remember that the

electrical length of the antenna begins at

the tip of the twisted, soldered wires at the

Hot glue covering the RCA plug and bared twinlead wires

makes the feedpoint both rugged and weatherproof.

Small plastic wire ties are “chained” to provide support at

the top of the L-WDR-J for hanging from a tree limb, cur-

tain rod or other support when erecting the antenna for 

2-meter FM operation.
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base of the antenna and extends 56.5 inches up the twinlead
from that point.

I’ve made lots of 2-meter FM simplex contacts on 146.52 MHz
using the L-WDR-J antenna suspended in a tree about 20-feet
above ground at KI6SN. Signal reports from more than 65 miles
away have been excellent while running five watts output.

Since my feedline has a run of about 35-feet to the Kenwood
TM-261A, a coaxial balun was wound using the feedline coax
to prevent coupling between the J-pole and feedline. It is a sim-
ple matter of curling five turns of the feedline into a 4-inch
diameter coil and securing it with electrical tape.

The L-WDR-J proved so popular at the time, the November
2002 QRP column carried a series of operating experiences,
testimonials and questions about it from readers who had con-
structed the antenna. It was clear that builders and users had
had positive results – having simplex contacts and hitting dis-
tant repeaters they could not reach previously.

Other contests to consider for 2-meter FM simplex action this
year include the ARRL June VHF QSO Party, June 11-13;
ARRL Field Day, June 25-26; and the ARRL September VHF
QSO Party, September 10-12.

Why not try your hand at building the L-WDR-J, heading
into the field and give 2-meter FM simplex a go? If your expe-
rience turns out to be as positive as many of those who have
used this antenna since 2002, we suspect you’ll be pleasantly
surprised.
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CONTEST: Straight Key Night
DATE & TIME: 0000-2359Z 1 Jan
BANDS/MODE: 80/40/20 CW
POINTS: None
MULTIPLIERS: None
EXCHANGE: Conversation! Include “SKN” so others know you are
participating.
ENTRY CATEGORIES: Single op
ENTRIES: A list of stations worked to:  ARRL Straight Key Night  225
Main Street  Newington, CT 06111  or by E-mail to: StraightKey@arrl.org.
Note: Be sure to vote for best fist heard!

CONTEST: SARTG New Year’s RTTY
DATE & TIME: 0800-1100Z 1 Jan
BANDS/MODE: 80/40M RTTY
POINTS: 1 Pt. per QSO
MULTIPLIERS: DXCC Countries except JW, JX, LA, OH, OH0, OJ0,
OX, OY, OZ, SM, TF
EXCHANGE: RST + Serial # + “Happy New Year” in your native 
language
ENTRY CATEGORIES: Single op - All band; Multi op - All band
ENTRIES: 31 Jan  SARTG Contest Manager  Ewe Hakansson, SM7BHM
Pilspetsvagen 4  SE-291 66 Kristianstad, Sweden  
E-mail: contest@sartg.com
Rules at: http://www.sartg.com/contest/nyrules.htm

CONTEST: Original QRP
DATE & TIME: 1500Z 1 Jan - 1500Z 2 Jan
BANDS/MODE: 80/40/20M CW
POINTS: 1 Pt per QSO
MULTIPLIERS: DXCC X 2; + IT9
EXCHANGE: RS(T) + Serial # + Entry category
ENTRY CATEGORIES: Single op only! VLP = <1W out; QRP = <5W;
MP = <20W
ENTRIES: 31 Jan  Cabrillo (preferred) to: oqrpc@qrpcc.de Lutz Gutheil,
DL1RNN, Bergstrasse 17, D-38446 Wolfsburg, Gernany  
Rules at: www.qrpcc.de/contestrules/oqrpr.html

CONTEST: Kid’s Day
DATE & TIME: 1800-2359Z 2 Jan
BANDS/MODE: All bands 80-10M SSB (Not on 30M band) + 2M
repeaters
POINTS: None
MULTIPLIERS: None
EXCHANGE: Name + Age + QTH + favorite color
ENTRY CATEGORIES: Single ops encouraged to bring in a group of
kids and have fun!
ENTRIES: Certificates are available for 9 X 12 SASE to:  Kids Day
ARRL 225 Main St., Newington, CT 06111 ATTN: Sean Kutzko, KX9X
Survey and Certificates also available as a download at: 
www.arrl.org/kids-day-survey-certificate
Information at: http://lists.contesting.com/mailman/listinfo/kids
Rules at: www.arrl.org/kids-day
Submit your story and photos to: www.arrl.org/soapbox

CONTEST: ARRL RTTY Roundup
DATE & TIME: 1800Z 8 Jan - 2359Z 9 Jan
BANDS/MODE: 80-10M RTTY, ASCII, AMTOR, PSK31, Attended
Packet
POINTS: 1 Pt. per QSO
MULTIPLIERS: States/Provinces/DXCC (Hawaii and Alaska count as
DX) once per band
EXCHANGE: RST + State/Province; DX gives RST + Serial #
ENTRY CATEGORIES: Single op - Low; Single op - High; 
Multi op - Low; Multi op - High
ENTRIES: 8 Feb 2010  RTTY Roundup  225 Main St., Newington, 
CT 06111  
Cabrillo format (preferred) to:: rttyru@arrl.org
Rules at: http://www.arrl.org/files/file/Contest%20Rules%20PDFs/
2011/2011%20RTTY%20Rules.pdf

CONTEST: North American QSO Party
DATE & TIME: 1800Z 8 Jan - 0600Z 9 Jan
BANDS/MODE: 160-10M CW
POINTS: 1 Pt. per QSO
MULTIPLIERS: State/Provinces/Territories/NA Countries

EXCHANGE: Name + State/Province/Territory/NA Country; non-NA sta’s
give name only
ENTRY CATEGORIES: Single op; Multi op, 2 XMTRS
ENTRIES: 14 Days  Bruce Horn, WA7BNM  4225 Farmdale Ave., Studio
City, CA 91604  
E-mail Cabrillo (preferred): cwnaqp@ncjweb.com
Online Cabrillo form at: www.ncjweb.com/naqplogsubmit.php
E-mail: cwnaqp@ncjweb.com
Rules at: www.ncjweb.com/naqprules.pdf

CONTEST: SKCC Weekend Sprintathon
DATE & TIME: 0000-2359Z 9 Jan
BANDS/MODE: 160-6M CW
POINTS: 1 Pt per QSO per band
MULTIPLIERS: States/Provinces/DXCC countries
EXCHANGE: RST + QTH + Name + SKCC # if a member 
(Non-members give “NR None”)
ENTRY CATEGORIES: Not given 
ENTRIES: 5 Days - Online submission via score sheet at:
www.skccgroup.com/sprint/wes/wes-submit.html
Rules at: www.skccgroup.com/sprint/wes/#RULES

CONTEST: Hunting Lions In The Air
DATE & TIME: 0000Z 9 Jan – 2359Z 10 Jan
BANDS/MODE: 160-10M All modes
POINTS: 1 Pt. QSO with Lions Club member (Class 1); 5 Pts. other 
countries; 25 Pts. QSO with VU2LCI;  
MULTIPLIERS: Lions Clubs worked
EXCHANGE: RS(T) + Serial # (If operation on behalf of a Lions, 
Leo or Lioness Club give Club Name, Number and District Number)
ENTRY CATEGORIES: Single Op, Multi-Op (single XMTR only); 
Class 1 = Lions Club members; Class 2 = Operation on behalf of a Lions,
Lioness or Leo Club; 
ENTRIES:   28 Feb HLITA Contest Committee, Lions Club of Bangalore
North, c/o Lion Ajoy, VU2JHM, 9/1 Kshitija, Opp Big Bazaar, 5-Cross,
Malleswaram, Bangalore-5600003, India. 
E-mail submissions to: lions@vsnl.net
Rules at: http://lionshuntingintheair.lionwap.org/

CONTEST: LZ Open Contest
DATE & TIME: 0200-0600Z 15 Jan
BANDS/MODE: 80 & 40M CW
POINTS: 1 Pt per QSO
MULTIPLIERS: None
EXCHANGE: Serial # + Serial Nr of the last correspondent’s QSO
ENTRY CATEGORIES: Single Op, Multi-Op, QRP 
ENTRIES: 10 Days  
Online submission only, Cabrillo (preferred): lz1gl@yahoo.com
Rules at: http://www.lzopen.com/

CONTEST: North American QSO Party
DATE & TIME: 1800Z 15 Jan - 0600Z 16 Jan 
BANDS/MODE: 160-10M SSB
POINTS: 1 Pt. per QSO
MULTIPLIERS: State/Provinces/Territories/NA Countries
EXCHANGE: Name + State/Province/Territory/NA Country; 
non-NA sta’s give name only
ENTRY CATEGORIES: Single op; Multi op, 2 XMTRS
ENTRIES: 14 Days  Bruce Horn, WA7BNM  4225 Farmdale Ave., 
Studio City, CA 91604  
E-mail Cabrillo (preferred): ssbnaqp@ncjweb.com
Online Cabrillo form at: www.ncjweb.com/naqplogsubmit.php
E-mail: ssbnaqp@ncjweb.com
Rules at: www.ncjweb.com/naqprules.pdf

CONTEST: Run for the Bacon
DATE & TIME: 0100-0300Z 16 Jan
BANDS/MODE: 80-10M CW
POINTS: 1 Pt. non-member QSO; 3 Pts. FP member; 5 Pts. FP member
different continent
MULTIPLIERS: States/Provinces/Countries
EXCHANGE: RST + State/Province/Country + FP #; (non-members give
power)
ENTRY CATEGORIES: Single band; All band
ENTRIES: Online only! Form at: www.fpqrp.com/autolog.php
Rules at: www.fpqrp.com

CONTEST CORNER
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CONTEST: ARRL January VHF Sweepstakes
DATE & TIME: 1900Z 22 Jan – 0359Z 24 Jan
BANDS/MODE: 6M and up  
POINTS: 1 Pt. 50 or 144 MHz; 2 Pts. 222 or 432 MHz; 4 Pts. 902 or 1296
MHz; 8 Pts. 2.34 GHz or higher
MULTIPLIERS: Grid squares per band
EXCHANGE: Grid squares
ENTRY CATEGORIES: Single op - Low or High; Single op – Portable;
Single op – Rover; Single op – Limited Rover; Multi op; Multi op - Limited
ENTRIES: 23 Feb Cabrillo files to: januaryvhf@arrl.org; 
January VHF, ARRL 225 Main St., Newington, CT 06111  
Rules at: www.arrl.org/january-vhf-sweepstakes

Contest: SKCC Straight Key Sprint
Date & Time: 0000-0200Z 26 Jan
Bands/Mode: 160-6M CW
Points: 1 Pt per QSO, per band
Multipliers: States/Provinces/DXCC
Exchange: RST + QTH + Name + SKCC # (if a member of SKCC)
Entry Categories: Not given
Entries: 3 Days - Online submission via score sheet at:
www.skccgroup.com/sprint/sks/sks-submit.html
Rules at: http://www.skccgroup.com/sprint/sks/

CONTEST: CQ 160M
DATE & TIME: 0000Z 28 Jan - 2359Z 30 Jan
BANDS/MODE: 160M CW
POINTS: 2 Pts. own country; 5 Pts. different country, same continent; 10
Pts. other continents; 5 Pts. Maritime Mobile QSO’s
MULTIPLIERS: 48 States + DC/CA Provinces/KH6/KL7/DXCC
EXCHANGE: RST + State/Province; DX gives RST + CQ Zone
ENTRY CATEGORIES: Single op - High (>150W); Low (<150W); 
Single op – QRP; Single op – Assisted;  Multi op
ENTRIES: 28 Feb  CQ 160M Contest  25 Newbridge Rd., Hicksville, 
NY 11801  
E-mail: (Cabrillo)  160cw@kkn.net

Click here for information on listing  your contest in
the next issue of WRO!

A publication of CQ Communications, Inc.                                                                                                   WorldRadio Online, January 2011 47

Here’s a sampling of what you’ll find inside
this fully revised and updated third edition!

u Too Low an SWR Can Kill You

u The View into the Conjugate Mirror

u Standing-Wave Development and

Line Impedance

u Using the Smith Chart

u The Line Match Problem

u Computer Programs for Impedance 

Matching

u The Quadrifilar Helix Antenna

u Dispelling New Misconceptions 

Concerning Wave Interference in 

Impedance Matching

u Antennas in Space from an Historical and Archival  

Perspective . . . and more!

This 424-page edition is a must-have! 

Order today for only $39.95

RREEFFLLEECCTTIIOONNSS  IIIIII
by Walter Maxwell, W2DU  

Shipping & Handling: USA - $7 for 1st book, $3.50 for 2nd, $2 for each add’l
CN/MX- $15 for 1st, $7 for 2nd, $3.50 for each add’l.

All Other Countries- $25 for 1st, $10 for 2nd, $5 for each add’l.

CQ Communications, Inc.
25 Newbridge Rd., Hicksville, NY 11801

www.cq-amateur-radio.com
Order Toll-Free 800-853-9797

AMERICAN
AMERICAN
   EXPRESSEXPRESS

FREE
Shipping & Handling

on $100 purchase!

Better than ever!  This year’s calendar will bring you 15 spectacular color
images of some of the biggest, most photogenic shacks, antennas, 
scenics and personalities from across the country for only $10.95! 

Calendar includes dates of important Ham Radio events such as major
contests and other operating events, meteor showers, phases of the
moon, and other astronomical information, plus important and popular
holidays.  The CQ Amateur Radio Operators Calendar is not only great 
to look at, it’s truly useful, too!

CCQQ  CCoommmmuunniiccaatt iioonnss ,,   IInncc..
25 Newbridge Road, Hicksville, NY 11801

Call 1-800-853-9797 • FAX 516-681-2926
www.cq-amateur-radio.com

AMERICAN
AMERICAN
   EXPRESSEXPRESS

2011-2012

$10.95 ea.

+$2 s/h

15 months of value
January 2011 through

March 2012
calendar

http://www.worldradiomagazine.com/wr_contest.html
http://store.cq-amateur-radio.com/Categories.bok?category=CQ+Calendars
http://store.cq-amateur-radio.com/Detail.bok?no=183
mailto:160cw@kkn.net
http://www.skccgroup.com/sprint/sks/
http://www.skccgroup.com/sprint/sks/sks-submit.html
http://www.arrl.org/january-vhf-sweepstakes
mailto:januaryvhf@arrl.org


VE EXAMS
As a service to our readers, WorldRadio Online presents a feature listing of those VE exams, times and locations which are sent
to us. Please remember that our deadline for publication is two months in advance. For example, if your group is scheduling an
exam for December, please have the information to us by October 1st. World Radio Online, VE Exams, 25 Newbridge Road,
Hicksville, NY 11801. List the location (city and state), any information examinees should have (advance registration, etc.) and
the name of the person to contact for further information. Examinees should bring their original license (along with a photo
copy), two forms of identification (at least one should be a photo), and required fee.

p/r pref. = pre-register preferred but w/i OK w/i  = walk-in only

p/r = pre-registration only-no w/i w/i pref.  = w/i preferred to p/r

Add your local VE Exam information to this FREE monthly listing! 
Click here for posting information.

CITY DATE CONTACT NOTES

ARIZONA
Mesa 3rd Mon Steve KY7W, 480-804-1469, kj7wk@cox.net w/i
Phoenix 4th Sat Gary Hamman, 602-996-8148, K7GH@arrl.net

ARKANSAS
Vilonia 3rd Sat James, KE5OVE, 501-796-3910,

ke5ove@arrl.net p/r pref.
Harrison 2nd Sat Bob, AJ5C, 870-365-3871, aj5c@cox.net

CALIFORNIA
Highland 1/15 Ed , WU6I, 909-864-0155, wu6i@arrl.net           p/r pref.
LaVerne Last Sat Frank, K6FW, 909-628-8661, k6fw@arrl.net p/r
Long Beach 3rd Sat Louise, N6ELK, 562-429-1355 p/r
Manteca/Tracy 4th Sat David, N5FDL, 209-835-6893, n5dfl@arrl.net p/r
Redwood City Call Al, WB6IMX@arrl.net, 

www.amateur-radio.org w/i
Sacramento Hotline! 916-492-6115, n6na@arrl.org
San Francisco See site     www.hamcrams.com         p/r pref
Santa Rosa Hotline! Hotline-Recording 707-579-9608 w/i ok
Sebastopol Hotline! Recording 707-579-9608
Sunnyvale Visit Site Gordon, W6NW, Sv@amateur-radio.org, 

www.amateur-radio.org w/i
COLORADO
Englewood 1st Sat Dave, N0HEQ, 303-795-5718, n0heq@arrl.net, 

Commerical Exams also          p/r pref
FLORIDA
Longwood 4th Sat James, N4ZKT, 407-333-4245
Melbourne 1st Sat John, AA8IS@earthlink.net, 321-412-2779 w/i ok
North Port Call Bill Norris, KC7TSG, 941-426-0214 w/ipref.
St. Pete Call Mark, NP3R, 727-528-0071 w/i pref.
Sanford 4th Sat James, N4ZKT, 407-333-4245, 

n4zkt@bellsouth.net
HAWAII
Oahu Is. Call Lee, KH6BZF, 808-247-0587 p/r

IOWA
Ames Call George, NP2N, georgeoster@msn.com w/i ok
Vinton 3rd Tues Kenneth, N0EGV, 319-223-5739, 

n0egv@southslope.net w/i ok
ILLINOIS
Bolingbrook 3rd Sat Dale, W9KHX, 815-723-3332 w/i ok
Burr Ridge Any Day Argonne ARC, W9DS, 630-986-0061 p/r
Lake in Hills 4th Sat Jeffrey Dubin, N9MXT, 847-815-9407
Roselle 2nd Tues Sam, W9SFB, 630-894-0708,

w9sfb@aol.com p/r
INDIANA
Richmond Call Mike, 765-439-4230, w1idx@arrl.net w/i
South Bend 3rd Mon Alan, NY9A, 574-232-6883 p/r

MASSACHUSETTS
Brookline Call Jim, N1ICN, 617-364-4658, n1icn@arrl.net p/r

MICHIGAN
Garden City Call KenWardell,AB8ZD,734-421-7730, 

gsnapshot@att.net w/i ok
Oak Park 1st Tues D. Flint at 248-981-8145

MINNESOTA
Apple Valley 2nd Thur Jim, N0OA, 612-384-7709, N0OA@arrl.net p/r pref.

MISSISSIPPI
Gulfport 1st Sat Harrison Cty., Clay, W5ACS 228-863-2042 w/i ok

w5acs@arrl.net

CITY DATE CONTACT NOTES

NEVADA
Stagecoach 2nd Sat Jack, AC6FU, 775-577-2637  ac6fu@arrl.net

NEW JERSEY
Roselle 4th Sat Gerry, AA2ZJ, 732-283-2795, aa2zj@arrl.net
Winslow 4th Tues Mark, K2AX, 609-820-1523, JTRA@comcast.net

NEW YORK
Bethpage 2nd Tues Bob, 631-499-2214, w2ilp@optonline.net p/r
Canandaigua 1st Wed Squaw Island ARC, David A. Foster,

585-398-0216, D1161F@aol.com w/i
Canandaigua 1st Wed David Foster, 585-398-0216, www.siarc.us w/i
Valhalla Call Stanley, WA2NRV,  wa2nrv@weca.org
Yonkers Call Paul, AC2T, 914-237-5589, w2yrc@hotmail.com,

www.yarc.org w/i ok

NORTH CAROLINA
Fayetteville Call Patricia Edwards, N4UGH, 

n4ughpat@aol.com, 910-584-1801 w/i

OHIO
Cincinnati 1st Sat Dale, KC8HJL, 513-769-0789 p/r pref
Sandusky Call Luther, N8HC, 419-684-7864, n8hc@arrl.net p/r

OREGON
Astoria Call AA7OA, 503-338-3333 p/r
Bend Weds Joe, K7SQ, 541-385-3152 p/r
Lincoln City 1st Sat Carl, w7li@arrl.net, 503-965-7575 w/i ok
McMinnville Call Mark, AC7ZQ, 503-843-3580 w/i only
Sisters Call Dave, N7TYO, 541-549-7831 p/r
Tigard Call John, KS0F, 503-626-7399 p/r

PENNSYLVANIA
Erie 3rd Sat Ron,KB3QBB, 814-833-6829, kb3qbb@arrl.com, 

www.wattsburg-wireless.us p/r
Lebanon 3rd Sat Wa3gpm@arrl.net

PUERTO RICO
San Juan Last Sat Hotline: 787-789-4998, prarl@prarl.org w/i

SOUTH CAROLINA
Charleston 3rd Wed Robert Johnson, ae4rj@amsat.org; 

www.qsl.net/wa4usn/ w/i
Charleston 2nd Sat Riley Stone, 843-832-9105, 

k4hyy@sc.rr.com w/i

VIRGINIA
Alexandria 2nd Sat John, WZ4A, 703-971-3905, wz4a@arrl.net w/i
Stafford Sat Bart, N3GQ, 540-373-4506, n3gq@arrl.net,

www.qsl.net/semcomm p/r

WASHINGTON
Tacoma 2nd Tues Radio Club of Tacoma, 253-759-2040,

www.w7dk.org
Vancouver Hotline! CCARC, 360-896-8909 p/r
Vancouver Call Vancouver ARC-Clark County, 360-892-5580

C. Wayne Schuler, AI9Q ai9q@arrl.net w/i ok

WEST VIRGINIA
Parkersburg 2nd Mon Dana Pickens, WV8G, 304-422-6101 w/i, p/r

WISCONSIN
Racine 1st Sat Robert, W0WLN, 262-886-8551 w/i pref.
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BEAM HEADINGS from your QTH to over
400 USA & Worldwide locations $25.00. 
ENGINEERING SYSTEMS INC., P.O. Box
1934 Middleburg, VA 20118-1934;
w4het@aol.com. xxx

CERTIFICATE FOR PROVEN TWO-WAY

RADIO CONTACTS with amateurs in all 10
USA call areas. Award suitable to frame 
and proven achievements added on 
request. Send SASE to W6LS, 45527 3rd St.
East, Lancaster, CA 93535-1802 to get data
sheet. F00

WANTED FOR MUSEUM: PRE-1980

MICRO-COMPUTERS, also early-micro-
computer journals, newsletters and advertis-
ing literature. KK4WW, P.O. Box 179, Floyd,
VA 24091; 540/763-2321, 540/745-2322.

F00X

SALE: CQ/HAM RADIO/QST/73 maga-
zines and binders. SASE brings data sheet.
W6DDB, 45527 Third Street East, Lancaster,
CA 93535-1802. F00

Click here to list your items!
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Advertise in the next issue of WorldRadio Online!
Click here for deadlines and contact info.

Online MART
• Buy • Trade • Sell •

SLOPER ANTENNAS
By Juergen A. Weigl, OE5CWL
Single- and Multi-Element Directive
Antennas for the Low Bands

With calculations and
practical experience,
this book shows which
basic concepts have to
be considered for 
sloper antennas for 
the low bands. These
fundamentals are 
supplemented by 
construction guidelines
for directive antennas
using a single element or
several elements. Previously,
gathering all the necessary information to
construct an effective sloper for a 
particular application was tedious and
time consuming. You’ll find all the 
information needed for successful home
building of the antennas. 

CQ Communications, Inc.  
25 Newbridge Rd, Hicksville, NY 11801

www.cq-amateur-radio.com 
FAX us at 516 681-2926

Order today! 800-853-9797

Some of the Topics: Vertical dipole and slop-
er in free space, over perfect or real ground -
sloper with several elements - feeding sloper
antennas - multi-band sloper - W3DZZ and
double Zepp as a sloper antenna - multi-
element sloper antennas for multi-band 
operation - special types of halfwave sloper
antennas and much more!

NEW

$24.95

+ $7 S&H
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A
s pointed out in recent columns, Krusty Olde Kurt’s end
fed dipole uses the coax shield as part of the antenna. At
the antenna end of the cable, a quarter-wave long piece of

wire is connected to the cable’s center conductor. This is one half
of the dipole.

The other half  is part of the coax shield. A quarter-wave back
toward the transmitter there is a high impedance inductor that stops
any RF from going further along the cable. So, as far as the RF is
concerned, this part of the coax shield is just a quarter-wave long.

So now we have a half-wave dipole fed in the center but with the
coax coming out the end of the antenna instead of dropping down
from the center.

The inductor is formed by winding the cable through F240-61
ferrite cores.  In a more compact version for backpacking WRO
Trail-Friendly Radio columnist Richard Fisher, KI6SN, used much
smaller F114A-61 toroids.

Several readers have asked if, instead of winding the cable
through toroids, they could use W2DU type baluns. These are just
beads placed over the cable. Since there is no winding, it would be
easy to move the beads along the cable to make the antenna por-
tion shorter or longer thus facilitating band changes.

Kurt says no. The reason is due to the difference between the
impedance at the center of a dipole, where W2DU baluns are
designed to work, and the far higher impedance at the ends of the
dipole. At the center the impedance is around 50 to 75 ohms depend-
ing on antenna height above ground.

Most manufacturers do not reveal their balun’s impedance, but
Palomar Engineers does on its website.

On 40 meters the Palomar balun kit has 500 ohms impedance.
This is high enough in comparison with the antenna impedance to
keep current from flowing down the outside of the shield.

At the end of the antenna the impedance is 1,000 ohms or more.
We need an impedance higher than that to block the current – an
absolute minimum of 2,500 ohms. You can get that with a lot more
beads. Instead of 5.6-inches worth in the Palomar balun kit you’d
need 28-inches of beads. That’s a lot of beads to move around.

In KI6SN’s trail-friendly end-fed dipole, the beads are only 2-
inches long but he gets 2,500 ohms impedance. This is accom-
plished by winding 10 turns through the beads. The impedance goes
up as the square of the number of turns. That is the problem with
the W2DU balun: There is just one turn through the beads.

There is another important factor: The ferrite material of the
beads. For the W2DU balun, where the power to the antenna is low,
baluns use type 73 or 77 ferrite. For high power 43 is much better.

But at the end of the antenna there is high voltage across the
beads (high RF voltage at the antenna end and, on the other side of
beads, zero voltage on the grounded shield) and either of these will
get hot and absorb some of your transmitter power.

Better to use 61 ferrite, as KI6SN does, because it is much less
prone to heat up and reduce your transmitted power.

In QRP you like to have all your power radiated.  You probably
can’t feel the beads getting hot at QRP power levels, but the loss is
there. The permeability of 61 is a lot less than the other ferrites so

you get less impedance. But by winding the beads with multiple turns
you still get enough impedance to do the job.

Antenna Tuning: 101
Kurt received this letter from an annoyed reader:
Kurt Sterba needs to try one more time regarding what antenna

tuners do. His statement that the tuner tunes the antenna is false.
The tuner tunes the transmission line and antenna to resonance.

It is not ideal to have the coax be part of the resonant circuit because
it is a poor radiator.

Kurt confuses  many people when he says  that the SWR on the
cable remains unchanged after tuning which means to most that
the antenna performance is below what it would be at resonance.

It would be better to say that the tuner tunes each end of the trans-
mission line as Kurt will explain. This is how it tunes the antenna.
However, the coax itself does not radiate. Only the antenna radi-
ates. The coax can’t radiate because the RF is confined to the inside.
The outer shield prevents any RF from escaping. It is all radiated
by the antenna. It does not matter what the SWR is. The coax does
not radiate.

Also Kurt wants everyone to understand that a non-resonant anten-
na radiates just as well as a resonant one. There is no practical dif-
ference in the radiation resistance and loss resistance between the
two. The reason we tune the antenna to resonance is that it’s a lot eas-
ier to get power into it. At resonance it is purely resistive. Off-reso-
nance it also has a lot of reactance. Our transmitters don’t like that.

Here’s how your tuner tunes the antenna: If you look into one
end of a length of coax you will see 50 ohms only if there is a 50
ohm resistor at the other end. If there is some other value of resis-
tance, say 500 ohms, then you will see something different. If the
cable is a half-wave or a multiple of a half-wave long you will see
500 ohms. But if the cable is some other length you will see a dif-
ferent resistance and also some reactance. What you see depends
on the length of the cable.

So, if your antenna is non-resonant it will present the cable with
resistance and reactance. At the transmitter end your tuner will see
some resistance and reactance  depending on the length of the cable.
If the tuner is adjusted to present the same resistance and the same,
but opposite polarity, then the two reactances cancel and just resis-
tance is left. This end of the cable is tuned.

At the antenna end the cable looks to have the same resistance
as the antenna but, since we set the tuner to have opposite polari-
ty, the antenna sees opposite reactance. The two reactances cancel
and the antenna is tuned to resonance.

But why does the SWR  on the cable not change to 1:1?  That’s
because the cable is still looking at the off-resonant antenna. It is
providing the extra reactance that resonates the antenna but it is not
looking at that reactance because that reactance is part of itself.
This is a bit difficult to understand but if you think about it awhile
you’ll see.

Kurt welcomes questions of general interest from readers 
and will answer them in his Kolumn. Write to him at:
WorldRadioOnline@gmail.com.
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