W4UW presents us with a project that we could
probably put together over a weekend and could
have us on the WARC bands by Monday. A little

time, a little money, and a little bit of wire can

go a long way.

40 Plus WARC
A Multi-Band Dipole Antenna

A few years ago | decided to trade in
my old transceiver for one of those ''new-
fangled’ jobs with all the bells and whis-
tles, including the WARC bands.

*719 Quarterstaff Rd., Winston-Salem, NC
27104

BY RICHARD A. GENAILLE*®, WaUuw

| spent quite a lot of time becoming ac-
quainted with the various controls and their
functions, figuring out various features on
the analog side of my new toy's front panel
and learning something about the digital
side of the control panel. Figuring out how
to store my favorite frequencies into mem-
ory and setting the digital clock, calendar,

and display also kept me busy for quite
awhile. | also learned quickly that the
newer transceivers with transistor ampli-
fiers don't take too kindly to SWR excur-
sions much greater than 210 1. Solving that
problem without an antenna tuner wasn't
toobig a chore, but it did keep me busy for
awhile.! Finally, one day | decided it was

NOTES:

W2, W3 = 45012 "window" line.

C = Clamp and end insulator (see text and photos).

S = Separators (see text and photos).

X = Spot soldered points, "window" line to 40 meter dipole wire.
W1 = 40 meter dipole (catenary) 14AWG, 7 strand, HD copper.
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il (see text and photos)
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I Matching transformer

¢/ (see text and photos)

1 Coax feedline

Fig. 1- A multi-band dipole antenna using 450 ohm "‘window line'’ for 40 meters plus the WARC bands.

NOTES:

D = Disc insulator/Spreader (see text and photos).
W1 = 40 meter dipole (catenary) 14AWE, 7 strand, HD copper.

W2, W2, W4 = 16AWG enameled copper.

Center insulator
» (See text and photos)

il Matching transformer
il (see text and photlos)

' Coax feedline

Fig. 2- Similar antenna to the one in fig. 1, but utilizing individual wires for each band.
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Photo 1- The center insulator showing the 40 meter dipole (catenary) wire and the win-
dow line connections.

about time to find out what the WARC
bands were all about. After all, they were
one of the reasons why | purchased my
new toy!

| have only one good location in my
backyard where | can erect simple wire
antennas. Some years back, in my more
agile days, | climbed part way up the two
60 foot oak trees that are on either side of
my property and installed some large
screw eyes and pulleys with ample footage
of 3 inch Samson Stable Braid at about the
45 foot level. | did this in order to hoist up
a variety of wire antennas from time to
time, mostly for 40 meters. To the existing
40 meter folded dipole | added a 12 meter
folded dipole in tandem. | also had to add
another coax feedline and provide another
opening in my cable entry box to the shack.
Everything had worked out fine, so far!

When we were given permission to op-
erate the 17 meter band, | hastily threw up
a 17 meter dipole between two smaller
trees and had a ball trying to work all states
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as fast as | could. The WARC bands
seemed to be pretty good ones. Of course,
| had to play games with another transmis-
sion line and the subsequent switching ar-
rangements in the shack. Then | got curi-
ous about 30 meters, but the backyard was
getting to look like a power sub-station with
all the wires strung between the trees and
feedlines hanging down. The more | looked
at what | had and the more | thought about
it, the more | came to the conclusion
“enough already."”

The concept of multiple-dipole antennas
has been around for quite some time. The
one | have constructed to solve my partic-
ular problems of too many separate anten-
nas andtoomany feedlines came froman
antenna book circa 1964.2 In those days
WARC bands did not exist, and the multi-
ple-dipole antenna design was primarily for
40, 20, 15, and 10 meters. The antenna |
have constructed, and am using quite suc-
cessiully, has been designed for 40 and
WARC. The beauty of it is that only one
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Fhoto 2- A section of the multi-band dipole antenna showing a separator.
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_ (catenary)

Photo 3- Detailed shot of the end insu-
lator/clamp for the 17 meter dipole.

feedline is required, and consequently you
have four bands at your disposal in the
shack without having to switch anything
except your transceiver’s band switch, if
it has one! If you can have a 20, 15, and
10 meter beam using only one feedline,
why not another system serving four bands
or more with one feedline?

The materials required for the 40 plus
WARC multiple-dipole are quite inexpen-
sive. Most of the material, with the possi-
ble exception of the wire, can be found in
the average junk box.

| constructed several types of multiple-
dipoles for 40, 30, 17, and 12 meters to
learn something about the characteristics
of this type of antenna, and some of what
| learned was quite surprising. First of all,
there is interaction between the dipoles,
but the effect of the other dipoles on the
feedpoint impedance of the particular
dipole being used is minimal.

Two different types of construction are
shownin figs. 1 and 2, Either type will per-
form satisfactorily, although physical
dimensions are somewhat different. Both
construction technigues make use of a
main 40 meter catenary for supporting the
dipoles for 30, 17, and 12 meters. The posi-
tioning of separators or insulators/spread-
ers is shown in figs. 1 and 2. Photos 1
through 4 should provide sufficient details
for the prospective constructor to do a
reasonable job of duplicating either of the
two antennas.

Photos 1 through 3 show constructional
details for the multiple-dipole antenna us-
ing 450 ohm window line. The center an-
chor block was made of 2 blocks of % inch
thick mycalex glued together with contact
cement to provide sufficient strengths for
the pull exerted when the antenna is
stretched out. Polystyrene, polyethylene,
or other low-loss material could be used,
but bear in mind that certain materials can
be adversely affected by sunlight. The
piece of masking tape shown across the
block is not required! | used it to hold the
wire assembly still for soldering and then
| forgot to remove it before the photo was
taken. The separators shown helptokeep
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REMEMBER... A LOW COST POWER PACK
WITHOUR PERIPHEX'S QUALITY IS NO BARGAIN

NEW MODELS NOW AVAILABLE

ICOM
BP-83S 7.2V 750mah
$43.50
BP-84 7.2V 1000mah
$57.00
BP-84S 7.2V 1400mah
$63.00
BP-85S 12V 800mah
$76.00

BP-114S 12V 800mah
$79.00

YAESU
FNB-2 10.8V 500mah
$22.50
FNB-12 12V 500mah
$45.95
FNB-14S 7.2V 1400mah
$59.75
FNB-26 7.2V 1000mah
$60.00
FNB-27S 12V B00mah
$65.00

KENWOOD
PB-13S 7.2V 1200mah
$49.75

PB-14S 12V 400mah
$60.00

ASK FOR OUR
CATALOG

Manufactured in the U.S.A. with matched cells, these Super Packs feature short circuit
and overcharge protection, and a 12 month warranty. All inserts and packs in stock or
available from authorized dealers. CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS.

CALL FOR OUR
SPECIAL OFFEERS

Add $4.00 Shipping & Handling tor first battery,
$1.00 for each add’l battery - U.S. only
Connecticut residents add 6% tax
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L PCRIPHEK Inc.

115-1B Hurley Road, Oxford, CT 06478

800:-634-8132

Connecticut 203+264-3985 — FAX 203-262+6943
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CARRIZO SOLAR
CORPORATION

Cheapest Photovoltaics
in the world
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800-776-6718
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Save on ALL WITH
MANUFACTURERS

Radlo Ihack WARRANTY

Scanners & Radios AMEEEA

31,000 frequencies
200 channels
HyperScan
10 channel
Monitor bank

Back light LCD
Memory backup
circuit

[ 5 YRS. WARRANTY AVAILABLE
CALL FREE: 1-800-433-SAVE
S [ Ln q
FORT WORTH COMPUTERS

Fort Worth Computers
377 Plaza, Granbury, Tx. 76048
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TOROID CORES

* l[ron Powder
* Ferrite

e Shielding Beads

e Ferrite Rods

* Split Beads

Small orders welcome. All items
in stock for immediate delivery.
Low cost experimenter’'s kits:
Iron Powder, Ferrite. The de-
pendable source for toroidal
cores for 25 years.

Call or write for free catalog and
tech data sheet.

PALOMAR
ENGINEERS

Box 462222. Escondido. CA 92046
Phone: (619) 747.3343

Fax: (619) 747-3346

HAM LICENSE

PREPARATION

WRITTEN TEST STUDY GUIDES

All ham radio questions and answers with expia-
nations. Choose Novice, Technician, General, Ad-
vanced or Extra Class.

$5.95 Each + $1.50 shipping.
All five manuals: $26.95 postpaid.

HAM RADIO LICENSING MANUAL

All 1931 questions, multiple choices and answers
found in every ham license exam, Novice through
Extra. (300 pages)

$11.95 postpaid.

WRITTEN TEST COMPUTER SOFTWARE

Take sample ham tests at your IBM compatibie key-
board. Study all 1931 questions by license class
and subelement. Four 5% disks cover every
amateur radio license class.

$19.95 postpaid.
MORSE CODE TEST PREPARATION
Set contains two 2-hr. cassette tapes

Code Teacher, 0-5 WPM  $9.95
General Code, 315 WPM  $9.95
Extra Code, 12-21 WPM  $9.95

All Manuals, Code tapes, Software:  $69.95

New Part 97 Ham Rules: $ 295
THE W5Y! GROUP
P.0. Box #565101 - Dallas, TX 75356
VISA/MasterCard

(Toll free) 1-800-669-9594

ﬁ meter dipole

FPhoto 4- In the all-wire version a polystyrene disc insulator/spreader is used.

450 ohm “Window Line™
Length of Each Half
Freq. (MHz
roq. { ) Meters Feet Inches
7.15 9.98 32 9
10.125 6.725 22 Va
18.108 3.79 12 5%
24.940 2.86 g 434
Individual Wire Dipoles
Length of Each Half
Freq. (MHz
90 | ) Meters Feet Inches
7.15 9.98 32 -
10.125 7.29 23 11%
18.108 4.07 13 44
24.940 2.94 9 T %

Table |- Dimensions for multi-band dipole antennas.

the two sections of window line separated
by the width of the window line. The ma-
terial is phenolic, about %, inch thick, held
together with small screws. One such sep-
arator is shown in photo 2. Photo 3 shows
anend insulator/clamp supporting the end
of the 17 meter dipole. The separators and
end insulator/clamps should be made from
low-loss material.

A partial view of the all-wire multiple-
dipole with a disc insulator/spreader Is

| shown in photo 4. The disc wafer was cut

from 3 inch diameter polyethylene stock
obtained from a local plastics outfit. It is
% inchthick; however, the thicknessis not
a magical value. Solid plastic coasters,
used under drinking glasses, could prob-
ably be used, but the thicker malerial pro-
vides greater rigidity for separating the in-
dividual wires. Note that small tie wires
were used to hold the dipole wires in place.

Initially, the dipole lengths were deter-
mined by the usual formula of 468/f MHz.
However, except perhaps for the 40 meter
dipole, some pruning may be required after
the multiple-dipole antenna is raised into
operating position and tested. The lengths

shown in Table | are my final lengths, but
yours may be slightly different, depending
on height above ground, surrounding ob-
jects, and other factors. | was fully expect-
ing that the final lengths of the three higher
frequency dipoles would be shorter than
what was determined from the formula due
to the dielectric of the window line. The
dimensions for 30 and 17 meters were
somewhat shorter than formula length, but
the 12 meter length was just about the
same. Different spacing between the two
sections of window lines would more than
likely affect the final lengths of the various
dipoles. | was surprised to find that all of
the lengths of the higher frequency dipoles
of the all-wire multiple-dipole antenna were
somewhat longer than the calculated
value.

If you find that some pruning of dipole
lengths is necessary, work from the lowest
frequency to the highest, since lengthen-
ing or shortening the lower frequency ele-
ments has more of an etfect on the higher
frequency elements than vice-versa.
Lengthening or shortening the dipoles is
easy todo, but remember to change each
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How 1o put MORE power into your antenna and get better and higher signal strength 777 Le ] I
- Usa W2FMI Baluns and Ununs, the MOST OUTSTANDING, HIGHEST EFFICIENCY (97% to 99%), and Tha BEST E
BROADBAND baluns and ununs available. 5 60—
Amidon now offers the widest selaction of W2FMI Baluns and Ununs to mest all your reguire- w L
ments for better and more consistent communication. Also available in do-it-yourself kits. 'E
Al baluns and ununs are exclusively designed and optimized by Dr, Sevick (W2FMI) far the ~ A0 H
highest afficiency, widast bandwidth, and best parformanca/price ratio, ED:
Use these transfarmars for matching 50-0HM cable 10: " i
(1) Venical antennas, inverted L's and ground fed slopers (all over good ground systems), o 20
(Z) 75-OHM cable, =
{3} A junction of two 50-0HM cables, 2
{4} Shunt-Fed towers performing as vertical antennas, and
(%) The output of a transoeiver of class B linoar amplifier when an unfavarabie VSWH condition axsts. 0 " | L | 1 | i | 1 i
All designs, when used according to instructions, are gusrantsed to give outstanding performances. Comparisons with 0 0.5 0.1 15 2.0 25
OUhar TMIUHING ERISGIVERS SrS Invited. Height above ground (wavelengths)
POWER RATING ot laast 2KW comtinuous from THIHT to 40 MM
WITL WG POWES NS MEREDANCE MATCH  COMPLETE LUART PRICE W2FN HIGH POWER BAL LS IFEDANCE MATCH  COMPLETE LIWTT PRICE - oy .
2 25:1HUSO0 50:22 22-0HMS $45.00 1-1-HBL50 50-50-0HMS $55.00 Fig. 3 Plot of ragiation resisiance of a hali-
2:1-HUS0 S0:25-0HMS $45.00 4:1-HBM200 200:50-0HMS $55.00 wave dipole at various heights above
2:1-HDUS0 50.22 22-0HMS $50.00 6:1-HB300 J00:50-0HMS CALL IDL-'HG"
500:25-0HMS 9:1-HBA450 450:50-0HMS CALL g -
2.251-HU112.56 112.5:60-0HMS $45.00 2251-HB125 112.5:50-0HMS CALL
21-HU100 100:50-0HMS $45.00 4:1-HB50 50:12.5-0HMS £55.00
2:1-HDU100 112 5:50-0HM5 350.00 NOTE: OTHER BALUN & UNUIN TRANSFORMERS AVAILABLE. PLEASE 1019 >
100:50-0HMS CALL OFf WRITE FOR ADEYTIONAL DETAIL unbalanced ond t f 3
1.78:1-HUS0 50:28-0HMS $45.00 2 na turn from
1.5:1-HUS50 50:32-0HMS $45.00 ALSO AVAILABLE: 4(NC)
151-HUTS T5.50-0HMS Do
bt i o R lrun inder and Fernte Products 750
£1-HCUSD 50:12 5-OHMS $50.00 Willions of Parts in Stack fc ediate Delivery unbalanced
3 1-HRUSD 505 S6-0HMS $45.00 W Lost Capermmerntiai Ris
8:1-HUHS0 50°5 56-OHMS $45.00 l::enll fur our FHEE h:ch fl,,er - K
1M -HOUSD 50:28-0HMS §50.00 3 .
50:12 5-OHMS * Shigiding | ; 8 :
1.56:1-HDUSD 50:32-0HMS $50.00 : g ' ' ¢ @ >
50:18-0HMS =
HMMUSO(S dIN. ratios) MULTIMATCH UNUN CALL AMIDON. NOTE:
LTELHMMUSO  MULTNATCHUNON G oG, INC. [ | 15 bifilar turns, 14AWG, enameled wire,
Uneondithonal mmoney back guaranise for 1 year on compiated unil, ;-;*Térgﬁﬂbé? T:]ﬂnjif:ﬂsﬂnce :]E'ES‘ —H" £ Enion sSpr ead out 2", wound on /2" dia ferrite rod,
] I ast Gladwick street, Dominguez Hills, u125 4" long rod.
SPECIAL KIT PRICE $28.00! CALL TODAY! el e g
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(unun) transformer.

ELIMINATE o
NI-CAD BATTERY PROBLEMS! | | “¢" 0y

w ’T H R@@ balanced
%k Jr

READY-PAK JR. restores Ni-Cads to their “FULL
CAPACITY” by properly decharging cells and
packs., Automatically stops discharge at proper
level, then balances and equalizes cell voltages!
For AAA thru D cell groupings, or packs which
are between 70 MaH and 1200 MaH. HTs,
cellular phones. RC hobby, metal detectors,
cordless phones and fools etc. all use Ni-Cads
..get'em back in shape with READY-PAK JR.!

NOTE:
14 bifilar turns, 14AWG, teflon coated wire
close wound on /2" dia fernte rod, u125 4°
long rod.

Fig. 5- A 1:1.5 balun.

half of the dipole by the same amount.
Fig. 3shows what variations in radiation

resistance you can expect when using a

half-wave horizontal antenna at different

Eoch Unit Cinly - MADE IN USA - heighls above perfectly conducting
EACH UNIT COMES WITH THESE CONNECTION SYSTEMS: ground. It might appear that with four
Aligator ciips, 9v battery snap, and Adjustable Veicro dipoles all connected together at the

systern to fit all X-ceiver and celiular fiat packs. center, a big matching problem could be

CEEDH CARD ORDERS ONLY! CHOOSE FROM 3 : encountered. However, such was notl the
1-800-392-8374 MODELS! SJM [‘M’”ﬂ”lcs case in my installation. My system is 45
24 Hrs. 7 Days Original Unit 237 Pond Pine St feet above the ground level with a house

FAX (904) 562-8209 (P.O. # onl &, 4. i ; T i -
( ( y) | for3.6, 48,6, 72 Volf Tallahassee. FL 32310-0081 full of wiring and plumbing underneath it.

|_¢HMCG§EEWHER§!_ Low Range Unit | found that the feedpoint impedance ran

ask about READY-PAK I for 7.2,84.9.6. 10.8 Volf For Mare informattion: between 50 and 85 ohms for the four bands
for bv, 9.6v and 12v packs f Q*L’ﬂ?ﬂ“ﬂ“'gﬂ;‘aﬂg ya 8 am to 8 pm EST Mon-Fri of operation. You could use a 75ohm coax
e 08 50 (904) 575-1207 feed line or 70 ohm twin lead to feed the
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Photo 5- The unbalanced 50 ohm to unbalanced 75 ohm match-

ing transformer.

antenna, but If you do not want different
| varieties of feedlines with different im-
| pedances around the shack, then use a
| simple 1:1.5 balun and 50 ohm coax and
that should work just fine.

To determine the feedpoint impedances
of the multiple-dipole antenna al the
various frequencies shown in Table |, |
useda modified SWR bridge remotely con-
trolled and connected at the feedpoint of
the multiple-dipole.® By using this arrange-
ment | was also able to determine the reso-
nant frequency of each dipole without re-
sorting to the use of sections of transmis-
sion line as suggested by numerous exper-

your reliable source for

a2 world of cxyml clear
communication

* Commercial Two-Way

* MicroProcessors

* Amateur/Experimental
 Scanners/Monitors/Pagers
¢ Satellite-Telemetry

* Plus custom applications

EXPEDITED ORDER SERVICE!
FOR FREE CATALOG,

CALL OR WRITE:
wms= JAN CRYSTALS
N PO. Box 06017
e Ft. Myers, FL 33906

(813) 936-2397

TOLL FREE 1-800-526-9825

FAX ORDERS: 1-813-836-3750
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imenters. Grid dipping an antenna in mid-
air tocheck resonance canbe a problem,
anddoing it at waist level, near the ground.,
IS a waste of time!

The matching arrangements canbe ac-
complished through the use of either an
unbalanced-to-unbalancedtransformer or
balun as shown in figs, 4 and 5.* Photo 5
shows the transformer of fig. 4, which
while looking a bit messy from experiment-
ing, worked well and provided the 1:1.5
transformation covering 7 through 25
MHz. Photo 6 shows the balun of fig. 5
which is currently in use, and hopefully
proves that | can wind a neat coil if need-
ed! Photo 7 shows the balun enclosure and
the method of connecting the balunto the
feedpoint of the multiple-dipole antenna.

While | might be accused of having
“low-SWR mania''s, | feel that time spent
in impedance matching at the feedpoint of
the dipoles is well worth it. It means not
having to have an antenna tuner in the
shack to have to adjust and switch simply
because | didn't know how to determine
the feedpoint impedance of my antenna or
because | was too lazy to do the job.

As constructed, the 40 plus WARC mul-
tiple-dipole antenna presents a very desir-
able load to my transceiver on 40, 30, 17,
and 12 meters from one end of the band

. totheother. it has resultedin my spending

more time on the WARC bands. and | hope
that it will do the same for you and help to
keep these bands populated. As for 40
meters, there aren’t too many antennas
that can perform much better than a good
old dipole considering the price and ease
of construction!

Good luck with your 40 plus WARC mul-
tiple-dipole!

Footnotes

1.Genaille, Richard A, "“The Coax Line
Stretcher,” CQ., April 1989.

2. The ARRL Antenna Book, Tenth Edi-
tion, ARRL

3. Genaille, Richard A., ""A Remotely
Controlled Bridge For Impedance Match-
ing,”” CQ, August 1991

FPhoto 6- The unbalanced 50 ohm to balanced 75 ohm matching

transformer.

Photo 7- The center insulator for the all-

wire version of the 40 plus WARC anten-

na. This view shows the matching trans- |

former connections. The transformer is |

housedina 1% " x 2% " x 4 " project box
(Radio Shack 270-231).

4. Sevick, Jerry, Transmission Line
Transformers, ARRL, 1990

5. Maxwell, M. Walter, Reflections.
Transmission Lines and Antennas, ARRL,
1990.

Suggested Sources
For Material

Wire: Certified Communications. 'The
Wire,” Landrum, South Carolina. CQ51
450 0hm 18 AWG Cu-Clad, Poly-Clad “Win-
dow Line.” 541-CQ 14 AWGHDS, 7 Strand
Hard Drawn Copper. See your local motor
rewinding shop for 16 AWG copper wire.

Miscellaneous: Yours or someone
else's "'"Junqgue Box." Eﬂ
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