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The most basic antenna is the half­
wave dipole. Most amateurs just run
their half-wave dipole up the flag mast
and see how it waves. The results that
may be achieved wi th thi s si mple an­
tenna deserve some consideration. If
yo u refer to Fig, 1, you will notice that
the radiation pattern of the anten na
wi ll vary considerably with height. In
the case of a quarter wave leng th above
ground, a large amoun t of your trans­
mission wi ll be confined to high-angle
radiation. Increasing the he ight to one
half-wavelength will lower the radiation
ang les considerably.

If you wish to confi ne yourse lf
mainly to close contact, within. say,
1000 miles, then the lower he ight is of
no concern . To extend this range then,
if possible , elevate the antenna to
around the half-wavelength mark. Ref­
ere nce to Table 1 wi ll show approxi­
mate he igh ts above ground for the

common HF bands . You can see why
some tall trees, o r artifi cia l supports,
will be handy for the lower frequency
bands. Another considera tion with an­
tennas close to the ground, and other
objects , is the loss fro m absorption or
shie ld ing. If th is cannot be a voided,
the n go a head and enjoy the res ults
obtai ned .

I personally ha ve e njo yed many
QSOs using very low dipoles. neces­
sary because of the restric tions of city
and suburba n allotments. Howe ve r,
long-di stance contacts over 1000 mi les
were the exception rather than the rule
on the lower freque ncy hands then be­
ing used. O n occasion I have deliber­
ate ly used very low dipoles on 3.5 and
7.0 MH.-: to ohtain " local" coverage
with exce llent results.

With reasonable e levation, ang les of
radiation can he lowered by vertically
stacking two dipoles. A simple method

I
f you' re a beginner. or find your­
self moving to a new QTH. a most
important consideration is what

antenna can he erected for the hands
on which you intend to operate. The
purpose of this article is not to give de­
signs down to every last nut ami bolt.
hut to discuss some bas ics and point
yo u in the di rection of an antenna that
may meet your needs. And while these
sugges tions arc mainly related 10 the
IIF bands. a ll the ante nnas here may
also he used for VHF operati on .

HEIGHT

1/2 WAVE

1/4 WAVE

160

83.3

41.7

80

41.7

21.0

40

21.1

10.6

20

10.6

5.3

15

7.1

3 .6

10

5.3

2.7

Fig. 1. Top: dipole 1/4 lI 'llI "e over ground .
Bottom: 1/2 1I'1lI"e over ground,
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Table 1. Typical heights fo r horizontal dipoles . All figures are in meters and rounded off
to one decimal place.
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vertical antennas, separately matched
to 50 ohms, are spaced a half-wave­
length apart at the operating frequency.
The same stacki ng harness as sug­
gested for the stacked horizontal di­
poles is used. A figure -eight polar
diagram is the result of this combina­
tion and ach ieves approx imate ly 2.5
to 3.0 dB gai n over a single vertical
antenna.

In Fig. 5 the two verticals are spaced
one-quarter of a wavele ngth apart and
connected together with a three-quar­
ter-wave length matching harness made
of 50-ohm coaxial cable. This phasing
of the antennas produces a cardioid
unidirect ional pattern , which gives a
gain in the most favored direc tio n of
approximate ly 4 dB over the single
vertical antenna. In accordance with
the principle of not getting something for
nothing , the rad iation in the opposite
direction is noticeably reduced.

Return ing to horizontal antennas ,
there is a need to provide for more than
one band of operation . The easiest
method is to parallel two or more di­
poles from the same feedpoint. I sug­
gest , if possible , separating the dipoles
by some distance . In one case I erected
a fi ve-band dipole, spac ing the ele­
ments for each hand approxi mately six
inches apart with plastic spreaders.
Thi s operated quite successfully on 40,
30,20, 15, and 10 meters . As with all
dipoles, I made all the elements too
lo ng at the lower end of the band and
pruned each band 's eleme nts un til I
achie ved resonan ce at my favored
frequency of operation .

It's time for an unpaid commercial
announcement. Over the last nine
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Fig . 5. Unidirectiona l phased ground planes: gain approximately 4 dbgp,
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F ig. 4. Phased vertical d ipoles. Spacing =
J/2 wavelength, phasing = 0 degre es .. gain
= approximately 2.5-3 d Bd.

wire ground planes cut for resonance
on the bands in use. The main advan­
tage of the vertical antenna, other than
its omnidirectional coverage. is its low
angle of radiat ion. This exp lains why a
simple vertica l, well-matched, can
give res ults which sometimes outpcr­
form those from horizontal antennas.
In Fig . 3, a vertica l antenna is shown
wi th its radi ation pattern . This is the
theoretical pattern whe n the cen ter is
o ne-quarter o f a waveleng th abo ve
per fect ground.

A similar pattern will be achieved
when a good resonant ground plane is
provided wit h an elevated vert ical an­
tenna. Many commercial vert ical an­
tennas arc available and cover more
than aile band. Wh ile these antennas
serve a purpose. do not expect the
same radiation effic iency as with a
single-band vertical. As with the hori­
zontal dipo le, it is possible to combine
two vertical antennas to increase the
radiate d signal stre ngth in selected
directions.

Two ways , out of many, of combin­
ing two vertical antennas are illus­
tra ted in Figs . 4 and 5. In Fig. 4 two

Fig. 3. Top: vertical dipole with center 114

WQ\'C above perf ect ground. Bouom: the
mme. but center 1/2 wGI'e above perfect

ground.
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Fig. 2. Stacked dipoles. Appmximmely 25-3
(18 gain . lowered angle of radiation, sill/pie

matching , broad horizontalfigure-S lobes.

of doing this is sho wn in Fig. 2. Please
note that when calculating the match­
ing harness, the correct velocity factor
must be taken into consideration. With
a nominal veloc ity factor of 0.66, then
two 5/4 wavelengths are required for
the matching harness. With a higher
velocity factor such as 0.80, it wou ld
be possible to use two 314-wavelength
sections. The size of this array does
limit it to the higher bands. The gain of
2.5- 3.0 dlid plus the lowered angle of
radiation make this a very useful an­
tenna. It is simple to match and has a
broad horizontal lobe extending in both
directions broadside to the antenna.

In restricted space circumstances,
due consideration must he given to the
use of vertical antennas. Vertical an­
tennas, usuall y quarter-wave or loaded
quarter-wave, requ ire a good ground
plane for best resu lts. In restricted
space, it is usuall y easier to elevate the
base of the antenna and use several
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The IC-706MKII
Shack-in-a Box
contfnuedjrom page 29
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Parting comments

balun, or two leng ths of coaxia l cable.
The last meth od is claimed to reduce
noise pickup by the feeder. The two
lengths of coax ial cable shou ld be ex­
actly the same lcngth- RG-58CU
would be suitab le for reasonably short

run s. Gro und th e two braids at the
shack and join the braids at the an­
tenna end . The lWO inner cond uctors

are joined to the an tenna and to a 4 : I
ba lun at the shack.

While theoretically the antenna
should have an impedance o f approxi­
mate ly 200 ohms on all fi ve bands, you
will probably need an antenna tuner to
achieve a good match.

Th is docs no t exhaus t th e antenna

possibilities for HF operation , b ut
hopefull y will he suffic ient to help you

exam ine your optio ns fo r a q uick start
with a new antenna setup. fa

Fig. 6. Mil/riband antenlla.

months, I have been in antenna heave n
with my new M FJ-259 Antenna Ana­
lyzer. Thi s has been a joy to use and
has saved m e untold hours during an­
tenna cons truc tion and tes ting. Other

methods o f SWR tes ting may be used.
h ut quite frank ly m y other test equi p­
ment is tending to gathe r dust.

Fig. 6 shows an antenna whic h q uite
a few ofmy amateur friends have tried
with good re sults. Whi le I ha ve not

tried this a nte nna myself, th ose whom
I ha ve worked on the air using the an­
tenna have been quite happy wi th its
performance . The clements are chose n
not to be self-resona nt on an y band .
b ut to exhibit a m ean impedance o f ap­
proximate ly 200 ohms at the fccdpoint
on 80, 40 , 20 . 15. and 10 meters. It
m ay be fed with an ope n-wire. such as
air-spaced 300~ohm line. a four-to-one

The new TCO M 706 M KIIG mode l

will include the 440 MHz band. Thi s
can be cons idered normal model pro­
gression. ICOM mu st compete w ith
the new Yaesu Fr- I00, which incl udes
440. A nything e lse earthshaking ly new
about the G model'! Not really. Am I
going to run out and get a G model'!
Nope- I don ' t ha ve a need for th e ad­

d itiona l coverage. But the G mode l is
evidence of the cont inuing tre nd to­
ward m ore power in smaller boxes.

There are two after-market item s I
wish were available to use with the

706MKll:
• A h igh/ low cut audio filter-with ­

out th e o the r DSP frills (t he refore in­
ex pens ive) .

• A keypad for d irect frequency en­
try-a la Stone Mountain Engineering's
QSYer (no longer prod uced).

If any o f you are interested in design­
ing/markcung such devices, remember:

They could he applicable to not j ust the
ICOM 706 series. but also the new Yaesu
FT- IOO and whatever else Kenwood is

------ - - -------- - --- - - - - - - - - - - - - --1 cooking up to compete with, too . fl1
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speakers arc now almost 50 years old.
It' s been a while since I told the story,

but this all started when I was worki ng at
Airborne Instru ment Laboratories on
Long Island (NY) as an engineer. Well, I
was putting in time while looking for a
job as a tele vision producer-director. I
gOI started in tha t busi ness as the chief
cameraman at WPIX. Channel 11 In

New York. Then I pu t KBTV in Dallas
on the air as the director of their live
shows . When that station went 10 all film
to save money. I was out of work. so I
went hack into engineering.

One of my projects had an engineer,
John Karl son, who'd invented and pat­
ented a wideband microwave antenna.
Hmm, says I. microwaves and audio have
the same wavelengths, so this ought to
make a good speaker enclosure. too.
When a TV directing job opened up at
WXEL in Cleveland. I lent my audio test
equipment to Karlson so he could get
busy developing a co mpletely new kind
of speaker system. About a year later, I
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got really fed up with my directing job,
whic h turned out to he strictly routine
news and sports shows. and moved back
to New York. There Tfound that Karlson
had done nothing. So, with me pushing ,
we spent the summer using an open Held
as a laboratory and designed a speaker
cabi net using his ante nna pri ncip le . Its
size was main ly determ ined by the size
o f my car door so we co uld carl it
around . The sound it produ ced was
awe-inspiring.

we took it to Avery Fisher (you've
heard o f Avery Fisher Hall at Lincoln
Center"). He lis tened and offered to sell
it with his Fisher audio eq uipme nt and
give us a 4 % royalty. Karlson wanted 10
go for that, but I saw this as an opportu­
ni ty 10 build our own business.

Neither of us had any money, so I har­
rowed $1,000 from the bank on my car
to ge l some sample units made at a local
woodshop. We wrote an article for Radio
News which brought in a bunch of prepaid
orders. and we we re in business. The hi­
n stores took one lis ten and ordered

Con.tinued on page 57

Here Comes the Sun
con.tinuedJrom page 36

thunderstorm m any m iles away. A
num ber of these devices are in use as
" UFO Detectors," and the portable de­

vices might eve n he useful in in vesti­
g ating stra nge phenomena suc h as
crop circles or polte rgeist ac tivity.

More in formauon on these and other

de vices can be fo und o n the In ternet
by going to my site at lhttp://
www.bioclcctrificr.com] and clicki ng

on the SOLAR link . You can also
reach me via E-mai l at the address at
top or by clicking on the " hot key" o n
my Web she . fa
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