K4EF LONG WIRE

ANTENNA DESIGNS

Simple antennas
provide exceptional
performance

By Everett Brown, K4EF, 6710 Highway 329,
Crestwood, Kentucky 40014

y interest in long wires was sharpened in the mid-

1970s when | acquired my first solid-state trans-

ceiver that required no tuneup. It seemed to me
that transmitter technology had left antenna development
behind. Wouldn't it be a great improvement to have a single
high performance all band antenna fed with a single coaxial
cable? Think of the convenience! When operatingin contests
you could switch bands with no time lost. Duringa QSO, you
could check quickly to see if another band was open. You'd
be free to operate onany Amateur HF frequency, without the
limitations imposed by antenna bandwidths and high SWR.

You could explore every nook and cranny of our extensive fre-

quency allocation and find new friends who rarely leave

“home” frequencies. | feltlong wires offered the best oppor-

tunity to achieve that ideal.

After many months of testing performance on the air and
experimenting with numerous configurations, | came to the
followmg conclusions:

¢ Under skip conditions, V antennas were vastly superior to

straight long wires or dipoles. This wasn't due to azimuth

gain — they excelled in any direction. Ground wave meas-
urements weren't at all similar to measurements taken
during skip contacts.

e Aresonantwire approximately center fed and anodd num-
ber of half waves inlength, offered a consistentimpedance
inthe vicinity of 200 ohms. If additional wire legs resonant
on other frequencies were added, the impedance varied
only slightly. if the feedpoint was moved from the center of
the elementas much as 1/8 wavelength there was surpris-
ingly little shift in impedance.

These findings suggested a whole family.of new antenna
designs, but | concentrated on my ideal — all bands, one
coax. My final design was highly successful and | published
it with the associated test and measurement results in the
Amateur literature.! The final design had one drawback. It
occupied about ten acres; not many urban Amateurs could
fit it into their backyards. Despite this, | received letters from
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Detail of the 4-wire 200-ohm feedline and grounding relay.

rural users in many states, and from as far away as VK-land.
The Australians were particularly pleased. The antenna per-
formed flawlessly on the commercial frequencies they used
in addition to Amateur bands for communications in remote
areas.

These antennas are also appealing because they don't
require expensive hardware which would oxidize outdoors.
| used a single 40-foot wooden mast and aluminum electric
fencing wire, which | bought in guarter-mile rolls from com-
mercial suppliers. Trees provided the only other supports.



Antenna feed

Feeding a 200-ohm antenna is simple. It requires a 4:1
balun and 50-ohm coaxial cable. Of course, because com-
mercial baluns usually aren't perfect, a word of caution is in
order. | suffered a 3:1 SWR on 10 meters for a year before a
nearby lightning strike caused the balun to explode like a
hand grenade, littering the yard with plastic fragments. Many
of the letters from users of identical antennas had reported
unity SWR. Thatlightning strike was a great help. A new balun
cured my SWR problem. After the strike, | took more precau-
tions. These involved moving the balun from the top of the
mast to the bottom, and installing a 200-ohm open wire line
with a relay which grounded the antenna and disconnected
the balun automatically when the transceiver was turned off.
The12 volts DC for the relay was supplied by the transceiver
power supply. | recommend you try this procedure if you're
in an area that experiences frequent electrical storms.
Figure 1 shows the details. Four no. 10 copper wires are
arranged in a square on 2-inch centers and the diagonally
opposite wires are joined together ateach end of the line. This
line has much lower loss than coaxial cable — a worthwhile
bonus. | removed the bolts from the ceramic standoffs and fed
the wires through the holes, so the insulators acted as guides.
The shelves holding the standoffs had 1-inch holes onthe wire
centers, providing plenty of clearance. | captured the wires
above the top insulators with brass washers that | silver sol-
dered to the wire. If this sounds like alot of work, there's a short-
cut. There was 200-ohm twin lead on the surplus market a few
years ago, which would work well in this application. However,
finding it 1s difficult.

The Novice license now allows operation on four HF bands.
Old-timers, their backyards already bulging with antennas,
may not want to add more for WARC bands. It appearsthere’s
an urgent need for multiband antennas to gain access to
these new bands, without adding significantly to the hardware
already in our yards.

I've come up with some antennas which | think get to the
heart of this problem. They're all 200-ohm impedance
designs which can be fed with 4:1 baluns and 50-ohm coax-
ial cable, Most can fit into an urban backyard. You'll notice a
few monobanders among the designs. They occupy more
space than a conventional dipole; so why use them? The
answer is performance. They provide more capture area, and
aconfiguration that has proved superior inextensive on-the-
arr testing

Another feature of these antennas is the 90-degree apex
angle, suggesting a V antenna. A V antenna which yields
bidirectional gain is fed with the legs in phase. These are fed
outof phase, and this makes them quite different electrically
| couldn’t measure any directivity when | used these antennas
under skip conditions

The antenna diagrams in the figures show top views of the
antenna wires. Their lengths are identified in feet. The two
small circles at the wire ends are the connection points for the
4:1 balun.

Monobanders for the Novice

Perhaps you already have several Novice bands covered
and wish to add one more. You may want to operate on just
one band. In either case, one of the designs in Figure 2 is for
you. These designs require three times the wire of aconven-
tional dipole — and for good reason. The configuration and
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New from

2000 Channels
5MHz to 2000MHz

« Covers 5MHz to 2000MHz Total Price, Freight Prepard
in AM/FM/Wide FM modes,  (Express Shipping Optional)
"Upgrades of AR2002's

Continuous coverage. to AR2515 specs Available

« 2000 Channel Memory.
1984 Scan Frequencies $69 -00
& 16 Search Groups

« Scan/Search speeds up to 36 channels or incre-
ments per second.

+ Builtin RS 232 computer interface.

» 25 Day Satisfaction Guarantee. Full Refund if not
Satished.

*Size' 3V"H x 524"W x T'4"D. Wt.: 21b. 1002.

« Supplied with AC & DC power cords. Telescopic
antenna.

COMMUNICATIONS
10707 E. 106th St. Indpls., IN 46256
Toll Free 800-445-7717
Visa and MasterCard /|
(COD slightly higher)
InIndiana 317-849-2870 Coliect  FAX (317) 848-8794
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FIGURE 5

210' _ 163"
o
179'
40-80

Length of element Resonant Bandwidth
Band Halfwaves Feet frequency MHz  2:1 SWR points MHz
80 3 389 3.73 3.68—379
40 5 342 7.12 7.01—723
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band MHz
3.70—-3.75
7.10—=7.15

FIGURE 6
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10 21 363 28.40 27.97—-28.82
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FIGURE 7
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+« Many More FEATURES

CALL or WRITE For Full
Information.

T.D. Systems
6419 Rock Springs
Arlington, Texas 76017

(817) 483-4994
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by N4CST

Copynght @ 1988 - 1989

PC Hilll[_\ Aid for the
Amateur Radio Exams

Study for your Novice license or upgrade o a higher class the
easy way, with individually tailored studying (hat analyzes
your performance and concentrates where you need it.

Program Features:

* Runs on IBM Personal Computers and compatibles
with minimum 256K RAM and graphics capability.
« Contains entire question pool for each license
class. New Novice and Technician pools are
available now!

+ Work with the entire pool, selected areas, or
automatic selection of questions in your weak areas,
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« Includes full screen graphics, explanations on
appropriate questions and a pop up calculator.

Logs multiple study sessions and allows resuming
at a later time. Retumns to review missed questions
if desired.

« Creates randomly generated or custom tests and

the way, | passed with 1004 of the
Huestione answered correctly -
Dan Detence Jr,

analyzes results showing areas for additional study.

« Prints random written tests and answers with
Epson/IBM compatible printers.

Public Domain disk also available with excellent morse

code tutor as well as & contest logger, propagation predictors,
team plotter and others. Cost s $3 1o cover materialy and 19 9
nandling, $2 if shipped with (350 TUTOR. o ‘h.“rru.ll"’"“ﬂ“

Call or write 1o order: e“ : &
» 29,98 per Class

QSO Software
208 Partridge Way
Kennett Square, PA 19348 RN

215-347-2109 VISA & MC accepied Price includes shippang
L 1172 * Disk 34d 52 cach
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VHF UHF
(140-175) (420-520)
® No Hole ® 3db gain
® Easy lo Mount *® No Hole
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* No Hole
® Easy o Mount
® Rugged
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® Swivel Vertical Adjustment

® Radiator Removal Without
Loss of Vertical Adjustment

e Competitively Priced

MOBILE MARK .
COMMUNICATIONS ANTENNAS
3900-B River Road

Schiller Park, IL 60176
312-671-6690

<

brings imagination and innovation to
antennas . ..... and has been
since 1948 1!

capture area provide better performance, and they don'thave
the nulls of adipole. They are good performersin all directions.

Dual band Novice

This antenna is tailored for the 10 and 15-meter Novice
bands (see Figure 3). It'scompact and will fitinto most back-
yards. Use one band or the other, without any antenna tun-
ing or switching; the SWR remains low. The cost is also low.
All you'll need is under 200 feet of inexpensive wire, coaxial
cable, and a balun. Total cost, including insulators and rope,
can run as little as $50.

Figure 4 shows an antenna for 15 and 40-meter coverage
that uses a little more wire for about the same cost as the
preceding design. It's simpletoinstall, and has justtwolegs.
The antenna is resonated in both bands by 206 feet of wire.
Oneantennadoes double duty and, like all of these designs,
it provides low SWR and excellent performance. If you can't
fit the wires onto your property with the 90-degree apex angle,
you canmakeitastraight, center-fed long wire. The SWR will
continue to be low; however, the antenna becomes directional
and performance suffers on some headings. But this may be
your best compromise.

Unfortunately, there isn't a wire length of reasonable dimen-
sions which will resonate on both 80 and 40. The solution is
to revert to the three-leg design in Figure 5, which provides
a different length for each band. The two resonances fall
almostinthe center of the Novice segments and this, together
with the large area of the array, makes it a very efficient per-
former. It's ironic that resonances also fall in the 15 and
10-meter bands, but the feedpoint is far removed from the cur-
rent loops resulting in high SWR on these bands.

All band Novice

The antennain Figure 6 gives accessto all four Novice HF
bands. And, when you upgrade to General, it stands ready
to serve in other segments. Though | haven't shown it here,
the 363-foot element resonates at the high end of 80. This
opens39to4 MHz upto SSB. Inaddition; the 345-footlength
resonates at the top of the 10-meter band, allowing SSB oper-
ation above 29 MHz. This antenna is large, but don'tlet that
deter you. If you have friendly neighbors, you may be able to
run unobtrusive wires through the trees over their properties.
| did this for anumber of years using inexpensive electric fenc-
ng wire.

WARC monobanders

The monobanders in Figure 7 are for the ham who wants
to add a WARC band. If you cut the wire lengths carefully to
the measurements shown, and your antenna is reasonably
in the clear, the resonance will fall almost dead center in the
band. This will give you a low SWR from band edge to band
edge. These element lengths give no resonances on other HF
Amateur bands, and shouldn't interfere with existing
antennas.

Dual band WARC

Are you a General who hasn'ttried 12 or 177 Here are two
antennas which give you both 12 and 17. They are compact
and can be erected in the average backyard. I've given two
alternatives in Figures 8A and B. Choose the one which best
suits your layout. If you have a tower available, use it as the
main support with the legs coming down like an inverted V.
Aflattop, however, is preferable. None of the element lengths



1989
CALLBOOKS

FIGURE 8A

68’
© 68’
o
12-17
Length of element Resonant Bandwidth Amateur

Band Halfwaves Feel frequency MHz  2:1 SWR points MHz band MHz
17 5 136 17.90 17 63—18.18 18.06—18.16
12 7 136 2514 24.76—25.52 24 89—24 99

FIGURE 8 Continuing a 68 year tradition, we bring
you three new Callbooks for 1989, bigger

and better than ever!

' '
46 O 24 The MNorth American Callbook lists the calls,
names, and address information for 495,000
licensed radio amateurs in all countries of
Morth America, from Canada to Panama
including Greenland, Bermuda, and the
Caribbean islands plus Hawaii and the
U.5. possessions.

34'
The International Callbook lists 500,000
licensed radio amateurs in countries outside
North America. Its coverage includes South
America, Europe, Africa, Asia, and the
Pacific area (exclusive of Hawaii and the
12-17 U.5. possessions).

The 1989 Callbook Suppiement |sa new idea

in Callbook updates, listing the activity in
both the North American and International

Length of element Resonant Bandwidth Amateur Callbooks. Published June 1, 1989, this com-
Band Halfwaves Feel frequency MHz  2:1 SWR points MHz band MHz bined Supplement will include thousands of
= p i i e : new licenses, address changes, and call sign
17 J 80 18.14 17.87 18.41 18.06—18.16 changes for the preceding 6 manths,
- [ & N2 > [ 25 40 24 Q 24 9
12 3 8 25.0: 24.65—25 A 24 B9—24 99 Every active amateur neads the: Callbooki

The 1989 Callbooks will be published
December 1, 1988. Order early to avoid
disappointment (last vear's Callbooks sold
out). See your dealer now or order directly
from the publisher

oMNorth American Callbook
incl, shipping within USA $29.00
incl. shipping to foreign countries 35.00

O International Callbook
FIGURE 9 incl, shipping within USA £32.00
38.00

incl. shipping to foreign countries

75'6" 68" 0 Callbook Supplement, published June 1st
incl. shipping within USA $13.00
incl. shipping to foreign countries 14.00

SPECIAL OFFER

0 Both N.A, & International Callbooks

incl. shipping within USA $58.00
68’ incl. shipping to foreign countries 68.00
FRERRRERRE R

Ilinois residents please add 6'2% tax.
All payments must be in U.5. funds.

12=17=30 RADID AMATEUR “ b I(
ca OO0OK N
Dept. F
Length of element Resonant Bandwidth Amateur ﬁ 925 Sherwood Dr., Box 247
Band Halfwaves Feet frequency MHz  2:1 SWR points MHz band MHz Lake Bluff, IL 60044, USA
30 3 1435 10.11 9.96—10.27 10.10—10.15 ——
17 5 136 1790 17.63—18.18 18.06—18.16 Tel: (312) 234-6600 i |

12 7 136 25.14 24.76—25.52 24.89—-24 99

v 162
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on the three-leg design resonate on or near other Amateur
bands, so it shouldn't pose a problem for your Yagis or other
antennas. The three-leg design also provides a somewhat
lower SWR. On the other hand, the two-leg design will reso-
nate on 40, 20, and 10 meters, and should be kept clear of
other antennas on those bands.

Triband WARC

Here's your chance to put up one antenna with capabilities
on all WARC bands! (See Figure 9.) While these designs will
function satisfactorily when installed as inverted Vs, it's prefer-
able to make them flat tops. Unlike a dipole, which has a sin-
gle current loop at the center, these antennas have at least
three currentloops (including one inthe center). The current
loops provide maximum radiation.

Broadband 10-meter monobander
for general coverage

Because this band is so much wider, it poses problems of
band coverage with narrowband antennas. The design
shown in Figure 10 will cover the entire band. Don't use a
coaxial balun; it will limit your bandwidth, If you wind your own,
use the Amidon iron powder kit with eight bifilar turns instead
of the usual ten. On this HF band, worry about coaxial cable
losses. RG-58, with a run of 100 feet and transceiver output
of 100 watts, will deliver only 56 watts to the antenna. By com-
parison, Belden 9913 or equivalent will deliver 85 watts tothe
antenna in similar circumstances on 10 meters.

Six band general coverage

The simple antenna in Figure 11 will deliver six of the nine
HF bands! It provides the traditional OX bands, plus all WARC
frequencies. The resonances fall within all the bands but 17
and 12, where they are slightly on the high side. However, the
antenna bandwidth amply covers these two WARC bands
with an SWR oflessthan 2:1. Acommercial balun wilthandle
this design; but if you use a kit and wind your own, | suggest
once again that you use eight turns instead of the usual ten.
The fewer turns will slightly lower SWR on 10 and 12 meters.

Eight band general coverage

Thisisthe "Monster”” It covers about ten acres (see Figure
12). Since the publication of the details of this design' it has
been used in many states and DX locations. Nearly all users
reported SWR readings on each band similar to those | had
experienced.

All of the preceding antennas require a 4:1 balun to give a
good match with RG-58 or RG-8 type 50-ohm coaxial cable.
I have provided several options.

Toroid balun

There are a number of commercial baluns available from
Amateur equipment distributors. Be sure you geta4:1, nota
1:1 (see Figure 13). If you'd like to wind your own, you can
order a kit from Amidon Associates or Radiokit* They come
with instructions suggesting they be packaged in PVC pipe.
| recommend you wrap the core with Scotch® no. 27 glass
electrical cloth tape. You can get epoxy potting material from
your local electrical supply house and completely encapsu-
late the unit. The final professional touch for the ultimate in
reliability isto do the potting in a high school or college science

“Amidon Associates. 12033 Otsego Street, Norin Hollywood, California 91607.
Radiokit, Box 973, Pelnam. New Hampshire 03078, (603) 633-2235
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FIGURE 13
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FIGURE 14
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Detall for making coaxial balun.

lab, and immediately place it in a vacuum jar. This removes
all bubbles or moisture.

Coaxial balun

You can make your balun of coaxial cable for some of the
monoband antenna designs I've described. Details are
shown in Figure 14. The U section may be coiled and secured
with tape; its length is as follows:

Coaxial cable length U section

Band Solid Foam
80 Novice 87'2" 104'4"
40 457" 547"

30 321" 38'5"

17 17'10" 216"

15 15'4" 18'5"

12 13’ 157"

10 Novice 11'5" 13'8"

Conclusion

I hope you'll give one of these long wire antenna designs
atry. Pick a band (or bands) that your existing antenna sys-
tem doesn't cover, and put one to the test. I'll look for you on
the air!
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