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The DX Partyline
Low Noise Wavecatcher

Here's a great noise reduction loop for SWUng.

The ol d maxim a bout necessity being the mother of invention is still true. While
developing material for my monthly radio show entitled "Tech Talk with Dr. Rick"
(which aired last year as a ten-min ute segment on HCj B's "DX Pertyline "), it became
clear to m e tha t n ot much has been p ublished or devised to mitiga te noise p roblems
experienced by shortwave listeners. So I set about to design a very simple an d
inexpensive anrenna that our listeners could build and experiment with. So enthusi­
astic was the response that we decided to have a "name that antenna contest, " and
publish a small construction booklet. Here are the details.

O
nee again a design based upon
a square loop has come forth
out o f HCJB. Nearly everyo ne

is familiar with the cubical quad an­
tenna that was designed by HCJB\
own Clarence Moore W9LZX in 1 9~2 .

The uniform distribution of RF current
around brother Moore 's loop was the
medicine needed to eliminate the prob­
lem of burning the ends off of the di·
rcctional antennas used by HO B. Many
derivatives have come forth from that de­
sign. perhaps the most noteworthy
within the past 25 years heing the

"Quagi" antenna I deve loped hy Dr.
Wayne Overbeck JS6NB.

The uniform nature o f current di stri­
buti on of square loops also inspired
Brian Beezley K6STI to develop a
horizontalloop' that exploits this prop­
erly to minimize. if not eliminate.
sources of impulse noise that plague
rad io reception. For Brian. the need
was to drastically reduce noise at 1.8
and 3.5 ~IHI for the benefit of radio

amateurs who enjoy "top hand"
DXing. What I have do ne is to opti­
mize this design for use from 3 to 26
~IH:t. for the benefit of the thousands
of shortwave DXers out there who suf­
fer from the impact of noise. Thi s
noise reduction loop is for you! And
hats off to Clarence and Brian for (he
inspi rati on'!

The basic design of this type of
noise reduction antenna is that of a
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Fig. I. Rosie diagram of the noise reduc-
tionloop (attic configuration ). 1'11010 A. Here is the low noise loop in the second floor loft of m), home QTH.
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handy for joining the spreaders to­
gether, and at right angles as well.
Take a close look at the photos in Pho­
tos C and D. I used two four-way junc­
tions with a 3-inch piece of II2-inch
PVC (now invisible) to join them to­
gether. I then threaded a small self-tap­
ping screw into each joint to keep them
from slipping apart, or twisting away
from their 90-degree orientation.

Since some of you might not have
ready access to 4SD-ohm ladderline orproperly, the two ends are fed 180 de­

grees out of phase by twisting the
feeder at one end. The attic antenna
works very well when 45D-ohm ladder
line is used as the feeder.

In order to determine an optimum
size for the broad range of frequencies
employed hy shortwave broadcasters, I
built two versions of this antenna,
which you can sec in Photos A and B.
The first was optimized for higher fre­
quencies of around 12 to 26 MHz, and
the second was a compromise that cov­
ers the entire range from 3 to 26 MHz.
In this case, I used 4-foot- and 5-£00t­
long solid spreaders instead of just
rope. This yielded loops that were ap­
proximately 5.7 feet and 7 feet square,
respectively. It was my desire to make
it possible for this antenna to be hung
below a patio, or fastened to a mast
outdoors, or even (against the esthetic
objections of my wife) to be set it up in
the loft of our house. I can 't imagine
why she would object. I think it is a
true work of art .

Photo B. Side view of the 5.7-foot loop.

square wire loop configured in a hori­
zontal manner. Fig. 1 shows the basic
layout of the antenna as it is viewed
from the top. The loop is formed in
two halves, with two of the corners fed
through an open hole in a ceramic (or
plastic) insulator. The other two cor­
ners are fastened at either ends of the
same type of insulator, and connected
at these points to the fcedline, which
forms the hypotenuse of the two right
triangles that make up the loop.

This type of antenna is extremely
lightweight, and may be used quite ef­
fectively in the attic of a wood-framed
home. Fig. 1 shows each of the four in­
sulators being tied off to a suitable me­
chanical fastener such as a ceiling
joist. The addition of a rope orthogonal
(at a right angle) to the feedline is nec­
essary to keep the loop square when
hung properly at all four points.

A fifth insulator is used as the point
where the antenna is joined to feedline
going to the recei ver. Note in the draw­
ing that for the antenna to operate

Photo C. Simple wire feed system tie points.

Omega Sales
p"O. Box 376 •

Jaffrey, NH 03452 ~
800467-7237 ~

All pouches $ I IU O.
With shoulder strap add $5.00.
Shipping & handling $3.50.
Send check or m.o. to:

Choose from neon red, lime, or royal.

Protective carrying case for your HT.
Tough, washable neoprene and nylon.
Neoprene is tough stuff (hat absorbs
shock like no leather case ever could!

The Pouch

State make and model of your HT.

The material I
used is half-inch
PVC in-igation
pipe. It is one of
the most inexpen­
sive materials avail­
able. You might

"'w. k~-:;:":"":----- also want to use
"S5 ' ..." wooden dowel rod,

.~ . .............-................ bamboo, fiber-
glass tubing , or
some other non­
conductive mate­
rial for your loop.
PVC also has an
additional advan­
tage , as there are
some ready-made
fittings that can
be purchased off­
the-shelf that are
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thumbs. Your construct ion lime wi ll
vary, so here goes.

After joining the two spreader joints
together, insert the four spreader ele­
ments into the joints. Make sure that
the spreaders are mounted at right
angle s to one another. (A word to the
wise: Check thi s first before sinking
the screws .) W ith the spreaders in
place , the hypotenuses of the two loop­
halves for each antenna are 8 and 10
fe et, respective ly.

You may now prepare for the addi­
lion of the wire by dri lling a small hole
j ust large enoug h fo r the w ire in the
non-fed spreader e nds as shown in
Photo G. Be caretul to cut enough
wire to allov.... for each of the two tri­
angles as we ll as the simple wire
feeder, p lus a little extra for good mea­
sure . (I t is much easier to cui off the
excess than it is to add more to a short
end") In the case of the sma ller loop,
this works out to a littl e less than 20
fe et of wire (5 .7 + 5.7 + 4 + 4 = 19.4 ,
plus some e xtra) . You may then feed
the w ire throu gh the hol e at the e nd
of the spreader, and keep passing it
through until yo u arrive at the rnid­
point o f the wire.

Next, dri ll sma ll holes in the " fed
end" of the two remaining spreaders,
and use tic-wraps to secure the wire 10

the end on the horizonta l sides o f the
tubing , as shown in Photo H. You may
then usc additional tic-wraps to secure
the wire to opposite sides of the
spreaders, thus forming a crude "open­
wire" feeder for the antenna. You may
also use f isherman's twine , string , or
other materials 10 secure the wire to
the spreader. Howe ver, I don 't rccom­
mend using a conductive material such
as wire , for obvious reasons.

Because I had e lec ted to use the loop
wire to also form the simple wire
feeder, it is no t possible to put a
"twist" in one end 10 accompli sh the
l Su-dcgrcc phase sh ift needed at each
end of the feeder. Instead , I did the
twist righ t at the fccdpoi nt of the an­
tenna. After sinking self-tapping screws
into the spreader joi nt, copper wi re is
used to form the tw ist as shown in
P hotos I and .J, with a sort of " under!
over" attachment of the wire at oppo­
sites sides of the joint. The next step is

300-ohm twinlcad.
I constructed the
feeder of the
smaller loop out of
wire - hence its
na me : "s im p le
wire" feeder. Pho­
tos C through F
show the differ­
ence In appearance
and construction
of the two feeder
sys te ms. I used
3OQ-ohm twinlcad
on the larger loop
to see if there was
any significant
degradation in
performance with
the simple wire
feeder. To my joy.
there was not. As
for the wi re , j us t
about anything \\111
do, j ust so long as
you c an so lder to

i t
I menti oned on

o ne of the Tech
Talk segments that I
built thi s antenna
in less than an
hour, so I expect
you will have a
similar experience,
espec ial ly consid­
ering that I am all

•

-------,"- -----

i I

Photo D. 300-ohmfeel! system tie points.

-

•
,

\

I'hoto E. Simple feed system.

Photo F. 300-ohm f eed system.
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were taken with a 4 : I balun (termi­
nated with a 50-ohm load on its pri­
mary side) across the feedpoint of the
loop. I chose to use a 4 :I balun as I had
intended to use 50-ohm coax to feed
the antenna, and wanted to keep the end
points of the impedance excursions
down to a manageable level.

I had originally built the balun when
I constructed the smaller loop. Its im­
pedances arc a little higher. The im­
pedance of the smaller loop does not
drop off at the higher frequencies as
much as the larger loop. As it turns out,
the larger loop resonates at around 33
MHz, while the smaller loop resonates
at around 45 MHz. However, the larger
loop has some directional characteris­
tics at the higher frequencies that can
come in handy, depending upon your
setup. Its larger aperture has a benefi­
c ial effect at the lower frequencies as
well. I also got a nice peak right

to cu t and solder the loop wire to the
pigtails that extend off the screws at
opposite ends of the feedpoint you
have just fashioned.

As for the larger loop, the decision
to construct the feeder out of 300-ohm
twinlead caused me to build the an­
tenna slightly differently (you can use
either method on either an tenna). I
used the same through-hole technique
on the un-fed spreaders, but on the fed
end of the other two spreaders, I sank
self-tapping screws in the ends, as
shown in Photo K . This allows you to
use a lot less wire.

Fasten the wire to the screws along
with the distant ends of the 300-ohm
feeder, and solder them together. Pho­
tos C through F show you how to lay
the twinlead along the upper spreader,
and fasten it to self-tapping screws that
arc sunk into the midpoint at opposite
sides of the upper cen ter joint. Re­
member to take care that one feeder
has the requisite "twist" in it to form
the ISO-degree phase shift. Here 's a

hint for you: If you want to use an 1-- - - - - - - - - - - - - - -'
ohmmeter to check to see if the phas- r:::-:::-=:::-:::::=:-=:=:-:::::-:::::::::- - -==::::::-:==:=:::-------,
ing is correct, touch the leads of the
meter to the opposite poles of the
feedpoint. If you measure a short ci r­
cuit, you did it right! If you measure an
open circuit , it's back to work to get it
right. I'Il let you have some fun figuring
that one out yourself.

Feeding t he antenna

Hey, the antenna is built al ready.
That was fast ! Now comes the impor­
tant part: hooking the antenna to the
receiver. I measured the impedance of
the an tennas at the various shortwave
bands and discovered that they were at
or above ISO ohms in most cases . I had
intended to use ei ther 75- or 50-ohm
coax to feed the antenna so as to main­
tain good noise isolation going into the
shack. In order to ge t the antenna im­
pedance a bit closer to 50 ohms on my
favorite bands, I decided to put a 4: I
balun transformer at the feedpoint of the
antenna. I did this to minimize mis­
match losses in the coax that would de­
grade the performance of the antenna.

Fig. 2 and Table 1 show how the feed­
point impedance of the antenna varies
from 3 to 26 MHz. These measurements
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* Drill a hole in the spreader large
enough to pass the wire through

* The 180 degree phase shift is
accomplished byforming 8

twist from one s ide to the
other at the center of the
antenna crossarms

*

PlJolo n. COIlSlruCl;OIl of the 1101I-fed com er of the loop. ['litHOI. COtutmcrilHI of 180"pllille shift in diesimple wirefeed sptt7lL

* Drill a hole through the spreader, then use tte-wreps or
fishing twine to secure the wire alongside the tUbing

Pholo H. End "iew of the transition from loop to simple wire f eed
system.

insight into how thi s can he accom­
plished.

Fortunate ly. acceptable performance
may he obta ined by tuning the antenna
remote ly. Th is ca n be accomplished in
either of two ways. The first way is
with a simple antenna tu ner. I tested
this meth od with a couple of sm all tun­
ers I had lying around. In technical
terms. thi s m ethod prov ides a conj u­
gate matc h for the a ntenna and re­
ceiver by tun ing (match ing) the
impedance di scontinui ty present at the
receiver 's end of the coax com ing from
the loop. In simple terms. it make s the
antenna and recei ver happy because
they both sec a I : I m atch o f their char­
acteristic impedance whe n looking
into the coax.

However, thi s approach has a couple
ord isad vantages (but not te rribly bad
ones in a rece ive-only sys te m ). First,
the antenna is nonresonan t, so its effi ­
c ie ncy is not optimum com pared to the
resonant case. Also. one of the funda­
mental characteris tics of transm ission
lines is that they nOI on ly fu nct ion as a
wavegu ide for recei ved signa ls. but
also are co mplex im pedance trans­
formers. Consequently. in a remote ly
tuned syste m. the untuned impedances
can vary greatly from the antenna to
the recei ver. Thus a higher loss co mpo­
nent ca n be expected. Ah. hut we can
fix that with a preamp. More o n that
later as well.

The other approach. one suggested
by the MFJ Corporation'. is to series­
re sonate th e whole c irc uit at the
receiver's end with a sim ple LC net­
work . The ~1 FJ-956 does a reasonable

Tuning the antenna

Since I was doing a lot of experi ­
menting, J decided to put so me clip
leads on the ends o f the high imped­
ance side of the balun so that I co uld
quickly co nnect and di scon nect from
the antenna in order to ma ke me asure ­
me nts, and th e like . I strong ly recom­
mend that you so lder the pigta ils
d irectly to the fccdpoint o n the loop
w hen yo u ha ve fi ni shed yo ur own
ex pcrimcming .

In Brian Beezley's arti cle , and in a
subsequent work by Ed Andress
W6KUT3. it is sugges ted that to
ac hie ve peak performance. the loop be
tuned in such a way that it become s
reso nant o n th e band (and in the case
o f very high Q, the exact freq uency) 011

which it will be used . This is entire ly
true. Howe ver, in the vast majo rity o f
SWL applicat ions, and especia lly in
the case where cost and com plexi ty are

to he avoided . this
is not practica l.
Th is wou ld re­
qu ire a matching
network for each
of the shortwa ve
bands all the way
from 3 to 26 MHt..
To th ose who are

not constrained by
cost and complex­
it)' I high ly rccom­
mend this ap­
proach. Ed and
Bria n's articles

provide exce llent

*

around 9745 and 12015 kIlt. which
transforms down 10 about 60 and 50
ohms. respectively, This is an acceptable
untuned m ismatch on m y two favorite
OX frequencies!

Here 's how to make a simple 4:1
balun thai wi ll hel p to mini mi ze im­
pedance mismatches from 3 to 26
~lHz. There arc various ways of con­
st ructi ng a 4: I balun. hut I chose 10
build one similar to what is described
on page 25- 16 of the 199 1 edition of
the ARRLAlllelllUl Hook. . Fig.•' shows
the dra wings from that page. The con­
st ruction of the balun is very sim ple .
Start with a n Ami don T-6S series pow­
dered iro n core with a ll inside diameter
of 0.6 inc hes. Next . take some 24­
gauge plast ic-coated wire and wind 10
turns on the core as sho wn in Photo L.
then solder the e nds as sho wn, leaving
a p igtail at each end thut could he con­
nected to the reedpo int on the loop as
we ll as the coax (sec Photo ~I).
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Here's 8 view
from underneath

Photo J. Bottom view ofphase shift construction.

* Wrap the wire and 300-ohm twin lead
around the screw and solder

QRG Antenna Z

I MHz Magnitude Angle

I 3.0 72.0 71.0

I 6.0 148.0 48.0

I 7.' 1BO.0 38.0

9.7 257.0 46.0

12 .0 188.0 25.0

13.6 172.00 32.0

I 15.0 150.0 37.0

I 17.7 122.0 43.0

I 21.5 92.0 54.0

26.4 52 .0 65.0

Table 1. Plotted points on Fig. 2.

select them with a wafer switch to tune
the desired band along with the vari-
able capacitor (sec Fig. 4).

This method also works quite well,
but is rather sensitive to the impedance
of the device it is feeding. It likes to

to select the band
and tuning range
that you desire.
And it's inexpen­
sive, too, costing
less than $50 U.S.,
if my memory
serves me cor­
rectly ($49.95. to
be exact - ed.).

If you don't
have one avail­
able to you, and
can build one
yourself, all you
need to do is put a
350 pF variable
capacitor in series

with a toroidal inductor (the same size
and material used on the balun) that
has 30 or 40 turns of #30 enameled

magnet wire on it.
You can experi­
mentally choose
several "taps" on
the inductor, and

job at this. It is a simple circuit that has
a 350 pF variable capacitor in series
with several switched inductor values

12V 7W
SOLAR
MOOULE
Peaks: 8
Watts; 17.1
Vo lts; 0.46
Amps. 16.5"L x 10.6"W
x 0.9"0 . Weighs S ibs,
CCECC1 $109.00

RF SNIFFER r
KIT
This usetul kit is
a wide band RF
detector that in­
dicates RF field "'::::I
strength in the.:
100 KHz to 500 MHz
range, It makes a great
BUG detector or you
can use it to test the
output of any RF trans­
mitter. Runs on 9V bat­
tery (not incl.) .
97K005 $29.00

'Sugar...
Cube' ,
BNI
CMOS CAMERA
Composite video output
approx 200 lines .
Power: 5V reg. apprcx.
15mA. Size: 16mm sq.x
1Smm, Lens: 4.9mm
F2.8 (for 56' x 41 ' ).
99V010 $49.95

$1.95

ALLTRONICS
Download Our Catalog: http://_w.aJltronics.com
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Visa, M/C and AmEx accepted,
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LASER
DIODE
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670nm. 9mm dia . case.
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995004 $14.95

~
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SOLDERINci~¥ ­
IRON STAND
Stand for pencil type
irons. All metal con ­
struction . Easy to as­
semble.
50114 $2.49

MINI
HORN
TWEETER
2" era . 4 Ohm tweeter
is ideal for car stere o
appl ications, 7" wire
lead . Two mount ing
ho les are 2. 37 5' on
center.
99V003

OCTAL
TUBE
SOCKET
Porcela in , New ol d
stock, MIL-Spec. Origi­
nal sealed foil bags.
97J001 $5.95
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SON OF A CHEAP
SOLDERING IRON
Good lor DIP ICs and
vacuum tube work or
so ldering connectors
onto cables. 30W
50102 $2.95o
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Fig. 2. Larger loop antenna impedance vr. frequency (see also
Tabk 1).

Photo K. Formation of the 300-ohm twinlead feeder:
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Photo L Winding and construction of'he 4: I balun.
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The advantage of using coaxial
tran smission line in th is system is that
it p rovides a reasonably good shield
against noise that might be induced
into the feed system. The disadvantage
is that losses can be much greater in a
nonresonant syste m like this one.
Laddcrline has much less loss, but you
have to be much more careful to avoid
induced interference .

Fortunately, a great deal of those
losses can be compensated for with an
e ffective preamplifier. There are many
good designs that provide between 15
and 35 dB of gain . The am ount of gain

more manageable point on the Smith
Chart.

The preamplifier

Fig. 4. Multiband series LC circuit.

plifier comes in handy. This method also
has the benefit of func tioning as a rudi ­

mentary filter for
reducing or elim­
inating interfer­

ence and desensi­
tization that comes
from nearby AM
and FM broadcast
stati ons. If you
find that you can­
not find a "peak"
on one of the de­
sired SW bands,
try using a slightly
longer or shorter
coax jumper to,
or from, the filter.
Recall that in Fig.
2, the impedance
of the larger loop
is rather low at the
upper and lower
frequencies. The
4:1 balun makes
those impedances
even lower. A
tuner will usually
fi x that problem,
but if you only
have a series-reso­
nant circuit like
this one, an addi­
tional coax jumper
can often trans -
form that imped­

ance to a much

I used dip leads t o do my
experimenting. When you
have completed your tests
and you are satisfied with
the antenna's operation,
solder t he balun pi gtails
directly to the feed system

sec a high impedance of 50 ohms or
greater, and that's where a small pream-

Photo ,H. Placement of the balun 011 the simple wire feed system.

36 73 Amateur Radio Today. March 2000



my sincere desire that yo u. and others•
w ill come up with numerous ways of
improving on its design and construc­
tion. I hope. too , that there will he
some perfec tioni sts out the re who will
come up with a versi on of thi s antenna
that is truly elegant.

Just use your imagination. and have
some fun. It's chea p! Oh. and if you
think of anything that I overloo ked and
shou ld he included in future extrapola­
tions of this litt le ante nna . please le t
me know, will you ?

.,.

.011., Out

I (

.1.'., ...

At.'

...

..1.'
..

Fig. 5. Schematic ofthe 30 dB gain preamp.
No h' s

I. Overbeck. W. "The VHF Quagi .. QS7: Apri l

- I' d like to make . As I said before , the 1977. pro 11- 14,

d job of reduc ing noi se while covering 2. Bee zley. R, "A Receiving Antenna Tha t Rejects

such a broad range o f frequencies. Local Soi ~e:' QS T September 1995. pp . 33-36.

I while providing a very simp le , inex- 3. Andress, E. "A K6STl Low-Noise Receiving

pensive so lution. is a pretty ta ll order. Antenna for 80 and 160 Meters ." QST. Sep. 1995.

The hours and hours I spent with this pp . 37-4 1.

antenna have convinced me that it goes 4. 1',0. Box 49·t Mississippi Stare \1S 39762.

•
a long way to sat isfy those goals. But I USA ; Ihllp:/twww.mfJenleT· prises. com] .

also hope that you will j ust have some 5. P.O . Box 7 128. Branson \10 656 15. USA ;

fun bu ilding it a nd playing with it. It is (8001654-7949. fa

- If you're a No-Code Tech, and you're having fun operating , tell
us about it! Other No-Code Techs will enjoy reading about your

I adventures in ham radio-and we'll pay you for your articles.
Yes, lots of nice clear photos, please. Call Joyce Sawtelle at 800-
274-7373 to get a copy of "How to Write for 73 Magazine."

Ham Mall
• The world's largest internet store dedicated to Ham Radio.'

www.HamMall.com
This is the interne t sto re that has it a ll! Open 7 days per week - 24 ho urs per
day. Browse through o ur catalog viewing pictures.descriptions. accessories.
and o ur low prices. If you are looki ng for a hard to find ite m. Email us at
BilI @Ham~1all.com. and we will try to locate it for you.

Check out all we offe r !

Call Wall QSL Manager Listing News, Anno unce ments and Specials
Ham-to-Ham D iscussio n G roups Ham Shack Photos

visa/Mastercard accepted on line. Free shipping in continental US on all orders over $ 100.

When in Seatt le visit us at :
Rad io Depot. Suite 176. 5963 Corson Ave .. So. Seatt le, WA 98108

Phone (206) 763-2936 Fax (206) 763-4 172

required depends greatly on the configu
ration of your listening station. J ha
wonderfu l results with a little broadband
U-31O amplifier (that's a fie ld cffcc
transistor. or FEr) mat I built. It gave me

about 15 dB gain. which was all l needed
as my receiver has a hot front end.

My frie nd. Dr. John Petrich W7HQJ
came up with an outstanding little
preampli fi er that is not only easy to
build. but a lso provides upwards of 35
dB of ga in - and that can come in
handy with receivers that have a stingy
front end. When I used it in conjunc
tion with the se ries LC tuner and the
loop indoors. I was logging stations
from every corner of the globe. I
didn 't perform as well as my 86-foot­
long centerfcd wire at 110 fee t. hut 1
didn't e-xpect it to , ei ther,

The basic building block of this am­
plifier is the MAR6 MMIC made bv•
Mini Circuit Labs". It is designed to
operate within a 50-ohm system
which makes building this prcamp a
breeze, It should be noted that if only

modest gain of 15 dB is desired. only
one am pli fi er is used. This will e limi ­
nate the need for one each of the 0.1,
0 .0 1 capac ito rs . and the 5 l Il-ohm
res istor.

Because the MMICs arc 50 ohms in
and out, there's no need for fa ncy im­
pedance transformation networks and
the like on the circui t board . You can
simply cut squares on the foil side of a
PC board. and solder the handful of
components in place. I'll leave that
piece up to your imagination.

This leads me to some final comments
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