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Just Hang 'er Up
Clear out your closets with thisfun WARC triband dipole.

Many ofus have a jairlyjunctional antenna farm. In my case, it is more like an amentia garden in relation to the size.
Well, not really a garden. My XYL would surely take exception to that description! She thinks that gardens should have
some sort of eye appeal. Why. sure there is eye appeal. Just looking out across the back yard beyond the tower
with tribander and dipoles, you can see trees, clouds and sky. There is something for the eye ofeach beholder.

R
egardless of the number of ra
diators on your "Farm," there is
almost always another band or

two that could be added . This article
may help in adding more bands 
with fewer antennas and feedlines - to
your aerial maze and do it simply and
inexpensively.

One object stretched across the scenic
view of my "garden" is a three-band
sloping dipole. It is basically three dipole
antennas fed with one common coax
cable and designed to operate on 12. 17.
and 30 meters. These three bands are
sometimes referred to as the WA RC
bands. I picked these three bands for a
design because I already had a triband

yagi for 10. 15, and 20 meters and di
poles for 40, 80, and 160 meters . I didn't
want three more coax cables but I did
want to operate on the three WARC
bands.

A triband dipole fed with a sing le
feedline is not a new concept. I have
bui lt multiband antennas in the past.
They all worked very we ll, but with a
couple of disadvantages. Drawback
number one for this type of antenna is
that they have several leg ends to anchor.
Drawback number two is the possibil
ity of the wires becoming entangled.
For some time I pondered the idea of
building a better WARC triband dipole
that did not have these two drawbacks.

During a lull in the sunspot activity
and on a weekend when there were no
contests andlor local hamfests. J went
shopping with the XYL. We went to a
local discount department store. While
she looked for some necessary
hou sehold items. I looked for items
to enhance the back yard and "gar
den." J found something that I believed
could be used to bu ild a better WARe
antenna. This "fabulous find" was a
dozen black plasti c tubular clothes
hangers for ninety-nine cents . I bought
two dozen. I couldn't wait to get them
home and start on my new project for
the "garden." See Fig. I.

I wanted to use the hangers as spacers
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Fig. 2. Preparation details for clothes hangers.
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Fig. J. This is the configuration fo r the tubular clothes hangers
that I used as spacers.
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with the reinforcement rods that run
between the top and bottom at both
ends. Try to find hangers of a dark
color because they arc not nearly as
conspicuous as the white ones.

If a commercially made insu lator is
not available. yo u may want to con
sider making your own. A center insu
lator can be fabricated using a scrap of
PVC pipe. Any diameter in the range
of one to three inches, and cut 10 any
length between four and seven inches,
will work. Drill ho les to accommodate
the attachment of wires and you are in
business. See Fig. 4 .

The next task is to cut the jn-merer
legs of the dipole to size. Being the
longest. they wi ll be used as the sus
pending elements. Almost any type of
wire that is large enough to hold the
weight of the completed antenna will
do. Use your imagination and anything
yo u have lying around the shop or ga
rage. I used zip cord - the kind made
to replace lamp and small appliance

to separate the legs of the three-band
dipole (0 be fed with a single coax. See
Fig. 2 for details . I drilled holes in the
thin plastic tab at the apex of the
hanger triangle using a drill bit that
was only slightly larger than the wire
to be used for the d ipole legs. Next.
heavy wire cutters were used [Q snip
off the hanger hooks. They could have
been left intact and possibly used in
the construction. I decided to cut them
off to help disguise the real identity of
the hangers. So far. all observers have
iden tified them for what they really
are. Oh. well. no big deal! You may
wish to leave them intact if you decide
to construct this antenna. The beauty
of a simple project like this is that it
can be modified to suit your own needs.
You may want to add more bands or
build it for different frequencies.

Twenty-two of the hangers were pre
pared as shown in Fig. 2. Eleven were
used on each side of the center insula
tor. Be sure to purchase the hangers

Fig. 3. Wiring detail for clothes hangers.
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Fig. 4. Center insulator The larger center hole is for rope, ifused as an inverted ~'ee

or a horizontal dipole. The three smaller holes all each side of the cellter 1I0le are f or
the dipole legs.
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Photo A. WARC dipole under construction. suspended three f eet above ground.

Photo 8. Upper half of WARC dipole with lower half blending
into the landscape.
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Continued on page 53

spacers . For starters, yo u can space
approximately seven inches between
them. You should have a few feet of
wire extending beyond the last spacer
after you have finished threading the
30-meter wire . Spacers are not re
quired for the full length because the
17- and 12-meter dipoles will be
shorter. Follow the same method to
construct the opposite leg.

After completion of the 30-meter
di pole. tie each end of the dipole to
trees or structures to suspend it ap
proximately three to five feet above the
ground. This is a good working height.
At this point the spacers may be un
even along the wire and a little
tangled. Straighten them as much as
possible at this time. The addition of
subsequent legs will help to align them
better.

The next step is to cut the halfwave
dipole sections for 17 and 12 meters.
The calculation for 17 meters equals
25.9 feet, with 18.48 feet for 12 meters.
Cut them a little longer for trimming
and tuning later. Cut these half wave
lengths into two pieces each to create
the quarterwave legs. Tie the 17-meter
pieces to the center insulator in prepa
ration for feeding through the hangerl
spaces. Feed the wire between the re
inforcement rods and ends through all
II spacers as shown in Fig. 3 . After
feeding the wire from the center insu
lator and through the hangers. the end
of the wire shou ld be close to the elev
enth hanger from the center insulator.
Adjust the spacing on all the hangers
equally and space the eleventh to ac
commodate tying the l7-meter leg to
it. Repeat this action on the opposite
leg.

The 12-meter legs should be added
using the same method by running the
wires between the reinforcement rods
and ends at the opposite comer of the
hangers. They should terminate at the
ninth spacers from the center. After
attaching the end, cut a piece of wire,
twine, or rope to fit between hangers
nine, ten, and eleven to stabilize them
as shown in Fig. I . Check the SWR on
each band and trim as needed to obtai n
resonance and lowest SWR . Tuning is

You should probably round this length
up to at least 47 feet. This will make
up for tying off and trimming for
resonance later on.

Now. cut the 47-fo()( length into two
pieces to make two 23- 1/2 foot legs .

Tie the end of one
of the pieces to
the center insula
tor. Leave enough
loose on this end
to trim and solder.
Push the other
end of the same
piece through the
hole you earlier
dri lled in the tab
of one of the plas
tic hangers. To do
this, tum the hanger
down horizontally.
Place the apex
(wbere the loop
was. and the tab
with the drilled
hole is) to your
left. From left to
right, push the
wire down through
the hole, then pull
it up and over the
bottom of the
hanger. See Fig. 3.

Continue th is
procedure through
ten more hangerl

cords. I separated it into single con
ductors. It is economical and durable.

I employed the fonnula for cutting a
halfwave 30-meter dipole and calcu
lated that 468 di vided by 10.1 MHz
equals 46.33 or 46 and one-third feet.
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tri mm ing o r lengthening may be

needed. After you ha ve it worki ng
c o rrec tly. you m ight co nside r using

epoxy g lue o r e lectrical tape to secu re
the wire s to the hangers. Solde r all
connectio ns at the center insulator and
use silico ne sealer o r e lectrical tape to
protect them from m oi sture.

You can suspend this ante nna hori

zontally, vertically, or slop ing. I found
it very ea sy to support by sloping it
between my tower and a small tree. I
have worked seve ral DX stations w ith
good reports on all three bands using
thi s antenna . IL is a very good DX a n
ten na when used in a vert ica l configu
ration . By using it as a sloping d ipo le.
it seem s to be much less susceptib le to

noise than whe n mounted vertically.
Sloping it is the easiest way to suspend
and provides best a ll-around perfor
mance. If you are more interes ted in
local and stateside com m unication.
horizontal mounting co uld possibly

work better for you.
Th is method can be incorporated in

the construction of antennas for three
or four bands of any desired freq uency.
It doesn 't necessari ly ha ve to be m ade
for the WARC bands. It is fun and
econom ical to build and makes a great

conve rsation piece for you r antenna

farm or garden.

Just Hang 'er Up
continuedfrom page 12

a little tricky. Adjust one band at a
time, and then go back and check the

SWR on the earlier tuned bands. M ore

The exchange for the bash is callsign. grid
square, and AMSAT-NA membership num
ber. or year and month of birth (YYMM)
for non·AMSAT-NA members.

Everyone is encouraged to participate and
submit a score. E-mail logs will be accepted.
All logs must be received by Bruce Paige
KK5DO on or before November 3D, 2003.
If you are nOI participating in the bash,
please send your log as a check log.

Logs fro m logging program s should be
in Cabrillo format or exported in ASCII
with the same fields as the paper logs, but
may be in the order that the logging pro
gram exports them (e.g., SS B might be
logged as USBILSB by the logging program
or Grid might be exported before AMSAT
#fbirthday).

Those partici pating in the bash are en
couraged to submit a weekly total by cat
egory so that we can have a running history
of activity. These scores will be posted with
out callsigns so as not to give away who
has what score. Please submit the weekly
score to [kk5do@amsat.org].

Exchange example:
K50E de KK5DO
KK5DO de K50 E EL29 12345
K50 Ede KK5DO EL29 L3456 (L is used

to indicate Life Member)
Or if K50 E were not a member. K50E

EL29551 1
Scoring:
AMSAT-NA Life Member QSO · SSB =

3 points, CW!Digital = 6 points
AMSAT-NA Member QSO - SS B = 2

points, CWlDigilal = 4 points
non AMSAT·NA ham QSO - SSB = 1

point. CWIDigital = 2 points
Paper log format:
Date (YYYY/M MIDD), Time (UTe),

Callsign, Gri d Square, AMSAT #
or birthday (YYMM). SSB/CW, Point

Value
2003110116. 1400 . KK5 DO . EL29.

L34567. SSB. 3
2003/10117.0100. K50E. EL29. 12345.

CW. 4
2003/ 10117.0105. XXI XX. ELO I. 5509.

USB. I
Postal submissions address:
Broce Paige KK5DO
PO Box 310
AliefTX 774 11 fa

pair, vary the applied bridge voltage

by rotating R3 about 25% of rotation

in both d irections. A good matched

pair o f diodes will usua lly track with in
a few m illivo lts over this range.

The next most ofte n used com ponent
we use in project circ u itry is the tran
sisto r. O ver the years, my j unk box has
become the home of dozens and doz

ens of orphaned three-lead sem icon

ducto rs. The majority are either NPN
o r PNP transistors and the o thers could
be j ust about a nything that comes with
three leads. Sort ing o ut a good transis
tor for a project can be a real hassle
so metimes , and our next project eases

that chore .
A single 4093 q uad 2· input NAND

Schmitt trigger performs the active

duty in the NPNIPNP transistor tester/
sorter circuit. Gate " A" is connected in

an astable lo w- freq ue ncy oscillator

circ uit producing a square-wave o ut
put. This o utp ut is inverted wi th gale
" D" to supply power to th e collecto r

and base inputs of the test fix ture. The
oscillator's output is twice in verted
with gates " B" and "C" to supply

power to the emitter input test fixture .
This arrangemen t p ro vid es a n oppo
si te polarity vo ltage betwee n th e
base/emitter and emitter/co llector test

terminal s d uring te st.
Connect a good known NPN transis

tor to th e test fixture and see how the
circ uit de termines whi ch LED will
light. During the time gate "A" 's o ut
put is "low," the output at gate " D" is

in the forward voltage d rop and resls- "hi gh" and gate ··C ' is "low." This

tance of the d iodes. The bridge vo ltage places a positive voltage at the collec
can be varied w ith R3, to check the

tor and base test terminals, and a nega
d iode ' s linearity. Thi s feature will al-

tive voltage at th e e mitter terminal. A
Iowa dynamic m atching of the d iodes

good NPN transistor w ill be forward
over a vary ing current range .

biased and w ill conduct, lighting the
Resistors R1 and R2 may be matched

red LE D- I. Base curre nt is supplied
by sim ply using a d igital o hmmeter
and selecting two re sistors o f the same th rough S2 and R3 to the test fixture .
value . The exact resistance value Openi ng S2 will remo ve th e base cur
doesn't really matter as lo ng as they re nt. which will cause the LED to go
are th e same. dark. A leaking o r sho rted transistor

Using the d iode matcher is easy. Se- can cause the LED to stay on or possi 

----------------llect a diode and connect it to either set bly only d im so me when S2 is opened .
of test terminals. Set R3 to about During the time th at gate "A'''s out 
m idposition and then connect a diode put is " high," the voltages at th e
to the other terminals and check the transistor 's text fixture are o f the op
d ifference voltage o n the DVM. Keep posite polarity for an NPN transistor to
trying diodes until th e best match is conduct and neither LED will light.
fo und. To check tracking of the d iode The time th at gate "A"'s output is
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