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Zip-Cord Antennas —
Do They Work?

Basic Amateur Radio: Parallel power cord is readily
available and is easy to work with. How efficient is it when
used at radio frequencies? Waell, that depends.

By Jerry Hall,* K1TD

Zip cord is readily available at hard-
ware and department stores, and it’s not
expensive. The nickname, zip cord, refers
to that parallel-wire efcctricat cord with
brown or white insulation used for lamps
and many small appliances, The carrent
price is about 6 cents a foot in hundred-
foot rolls tn mast parts of the U.S, The
conductors are usually no. 18 stranded
vopper wire, although larger sizes may
alse be found. Zip cord is light in weight
anch casy to work with,

For these reasons, zip cord is frequently
used as both the transmission line and the
tadiagtor section for an emergency dipole
antenna system, ‘Phe radiator section is
obtained simply by “unzipping”” or pull-
ing the two conductors apart for the
length veeded to establish resonance for
the operating frequency band. The initial
dipole iength can be determined from the
cquation £ = 46871, where £ is the length
i feet and § is the frequency in
ricgahertz, (It would be necessary to un-
sip ouly halt the (ength found from the
tormula, since each of the two wires
becones half of the dipole.y The insuta-
tion left on the wire will have sonie
toading effect, so a hit of length trimming
may be neaded for exact resonance at the
denired frequency,

bor installation, many amateurs like io
use the electrician’s kaot shown in Fig. [
at the dipale feed point to keep the
transmission-line part of the system from
unzipping itself under the tension of
dipole suspension. This way, if «ip cord of
sutticient length for hoth the radiator and
the feed line is obtained, a solder-free in-
stallation can be made right down to the
input end of the line, Granny knots (or
any other varicty) can be used at the
dipole ends with cotton cord to suspend
the system, You end up with a light-
avight, low-cast antenna system that can
sorve for portable or emergency use.

*lechuieal Fdivor, QST

But just how efficient is a sip-vard
dintenna system? Since it s casy to locate
the materials and simple to install, how
about using such for a more permanent
installation? Upon casual examination,
sip word looks about like high-quaiity
72-0hm balanced feed line, Does it work
as well? Ask several amateurs these ques-
fions: and you’re fikely to ger answers
ranging abl the way from, **Yes, it’s a very
good antenna system!” to “Don’t waste
your time and money -— it's oot worth
it!"”" Myths and hearsay seem to prevail,
with little factual data. The intent of this
atticle is to rectify that situation,

Zip Cord as 2 Transmission Line
In order o determine the clectrival
characteristios of sip cord as a radio-

Fig. 1 — This electrician’s knot, often used in-
side lamp bases and appliances in lieu ot a
plastic grip, can aiso gerve to prevent the
transmission-line section ot a zip=card antenna
frorm ynzipping itself under the tension ot
dipole suspension. To tie the knot, first use the
right-hand conductor to form a [oop, passing
the wire behind the unseparated zip cord and
off to the left. Then pass the left-hand wire of
the pair behind the wire exiending off to the
leit, in tront of the unseparated pair, and
thread it throaugh the loop already farmed. Adl-
just the knot for syrametry while pulling on the
two dipale wires.
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frequency transmission line, we purchased
a 100-foot roll and subjected it 1o tests in
the ARRL laboratory with an rf im-
pedance bridge, Zip cord is propetly
valled parallel power cord. The variety
purchased  was  manufactured  for GC
Electronivs, Rockford, L, being 18-
vauge, brown, plastic-insulated  iype
SPT-1, GC cat. no. 14-118-2G42. En-
doubtedly, minor variations in the elee-
trical characteristics will occur among
simitar cords from  different  manuface-
turers, but the resufts presented here are
probably typical.

As the first step, we checked the
physical length of the wire, GC generously
provided neurly 4 feet aver the specified
100-ft fength, and the estra length was
prowmptly lopped oft,

We wanted to avoid meastrement er-
rors that might arise from coiling the wire
on the supply spool (inductance between
turnsy or laving it out on the vinyl-tiled
ceneni-slab floor (capacitance to a larcge
sucfacel, so the second step was (o sus-
purid the wire i a long hallway, about a
foot or wo below the ralse ceiling. Cotton
twing was used for the supporting
material, Undaunted by snide comments
from fellow staft members about cheating
the telephane company out of instaltation
work and facetious suggestions that we
use two paper cups aild a string for our in-
tercom, we continued with preparation
for the tests,

With a CGeneral Radio 1606A ¢f
impedance-measuring  bridge, we made
medsurements at the input end of the line
on 10, 15 and 29 MHz, while the far end
uf the line was terminated First in a short
and then in an open circuit, We Jid notice
during measurements that our readings
changed somewhat as people walked in
the hallway, especially during the 29-MHz
tests., After a seemingly endless period of
shooing away would-be helpers who dis-
rupted measurements by erabbing the
line, hanging objects on it, and so forth,



we finally arrived at a s¢t of readings von-
sidered to be satisfaciory for our pur-
poses, From there, a bit of work with an
clegtronic calculator and a Smith Chart
told us what we wanted to know — the
clectrical characteristics at radie frequen-
vies,

The resubts? Well, as the saving goes, |
have some good news and some bad news,

First, the Good News

If ever you need a balanced 105-chm
transmission Hne, then zip cord iy the stufT
for you! Its characteristic impedance was
Jetermined to be 107 ohms at 10 MHz,
dropping in value to 105 ohms at 13 MHz
and to a slightly lower value at 29 MHz,
The nominal value is 103 ohms at hf. The
velocity factor of the line was determined
to be 89.5 percent,

This reported change in impedance with
frequency inay raise a fow eyebrows, but it
i» a fact that most lines do oot exhibit a
constant characteristic impedance across a
range uf freguencies. However, this writer
has nut previously encountered any line
which was not *flat” between 3 and
about 30 MHz. Zip cord may be excep-
tional from this «tandpoint, especially
cunsidering that the insulating material
was ntot chosen for its gualities af of,

And Now the Bad News

Who needs a 105-0hm fine, espevially to
feed a dipole? Most of us know that a
Jipole in free spave vxhibits 4 feed-point
resistance of 73 ohms, and at heights
above ground ot less than 1/4 wavelength
the resistance is even lower, An g0-meter
dipote at 35 feet, for example, will exhibit
a feud-point resistance of about 40 ohms.
Thus, tor a resonant antenna, the SWR in
the sip-cord transmission line can be
i05/40 or 2.6:1, and maybe even higher in
<ormne dnstadlations, Depending on the type
of transmitter in use, the tig may not tke
working into the load presented hy the

Strays ~

NEVER SAY DIE!

1T WYTKR received o QSL card from
HIK2ZY O vig the 9-Jand bureau in August
1978, Their 20-meier contact took place in
August T961, exactly 17 veurs carlier,

SOLAR-POWERED WAS

S As it is far many othuers, ldaho wus the
last state Jou hikuckis, KICHP, of River-
date, MD, peeded For WAS, But his was
aveomplished  with a4 S-watt station
powered entirely by solar colls (dircetly —
no batlerivs).

Zip-cord antennd systent,

But the really bad news is still to come
-— line loss! Fig. 2 is a plot of kne attenua-
tion in decibels per hundred feet of line
versus frequency. Chart values are based
o the assumption that the line is petfeetly
matched (sees a4 105-0hm oad as its ter-
minating impedance). For lengths other
than (00 fect, nwltiply the figure by the
actual length in feet and then divide by
100,

{n & feed line, losses up to ghout vne
Jecibel or so van be tolerated, because at
the receiver a |-dB difference in signal
strength is just barely detectable. But for
fosses  above about [ dB, beware.
Remember that if the total losses are 3 dB,
half of yaur power will be used up just to
heat the transmission ling,!

Based on this information, we can sev
that a hundred fect or so of zip-cord
transinission line un 80 meters might be
ageeptable, ds might 50 feet on 30 meters.
But for jonger lengths and higher frequen-
cigs, look out! The losses hecome ap-
piegiable.

What About Zip Cord Wire as the
Badiator?

For vears, ainateurs have beetn using or-
dinary copper house wire as the radiator
section of an antenna, crecting it without
bothering to strip the plastic twsulation,
Other than the loading «ffects of the io-
silation wentioned earlier, no noticeable
vhange in performance bas been noted
with the insulation present. And the in-
sulation does offer a measure of protecs
tion apainst the weather. These same
statements van be applied to single con-
ductors of Zip cord,

'Addivonal losses wver those charted in Fig. 2 wiill
oceur when  standing waves are present. S
CGibilisco, “What Does Your SWR Cost You?”
January 979 (I5T. Trouble s, you can't use a
S0- or 75-obm S3WR instrument to measure the
SWR in zip-cord line accurately.
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Fig. 2 - Aftenuation of zIip cord in decibels
per hundred feet when userd as @ transmission
line ot radio trequencies. Measurements wers
made only &t the three fragquencies where plot
points arer shown, but the cuive has boen ex.
trapalated to cover all high-frequency ainateur
bands.

The situation in a radiating wire
covered with insulation is not goite the
same ds i two parallel conductors, where
there iy be a leaky dielectric path be-
tween the two conductors. in the paraliel
line, it s this current leakage which con-
tributes ro line losses. The current tlowing
through the insulation on a wingle
radiating wire is yuite small by cont-
parisol, dhd so as a radiator the efficiency
is high.

Now back to the aoriginal yuestion:
How efficient & a :zip-vord antenna
systain? Well, that does depend, un the
length of the wire used for the teed-line
section and vn the frequeney. in a pinch
on I60, 8, 10 and perhaps 20 meters,
conununications can  certaindly be
established with this kind of antenna. For
higher frequencies, especially with long
line lengths for the fesder, you're on vour
own. oL L]

The tnside and outside details of a sfick version of W1FB's Mini Miser's Oream Recewver which
was published in September 1976 GST. Bult by Domenica Gapella, 12LXA, of Milano, the urit in-
aludes three down converters rar other hi aimateur hands. He added one mircuit which was wf 0
the QST version — a 7-MHz presaiector between the antenna and the nwain receiver oput, 1L s
dlso used betwern the converter outputs and the recewver input. Domenica is new diiding Lthe
transautier descnbed in a tour-part Q81 presentation during 1978 Gongratulztions to 121XA4 tar
keeping the soldering ron hot and tor having done a supech 10b of constructing the nunireceiver!




