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T HE key to good hamming is a good st a t ion
setup, and this is a lot easier to achieve than

you may t hi nk. W hether you are t rying to
decide how to set up the new h-f station or
have been operating for a while but aren't
getting out like you should , t his article is for
you.

F or all the sour-grapes balderdash one hears
on the bands about system-eng ineered ham
equ ipme nt, t he idea is perfectly sound: each
part of the system must work properly with
at least one ot her par t . If we investigate t his
worki ng-together concept more closely, how­
eve r , we find that such a system really is j ust
a n umber of "twosomes." For example, the
following twosomes will be found in any a ma­
t eur st a t ion : space-an ten na , antenna-feedline j

feedline-transmitt er; and feedline-receiver. It
makes no difference whether they are made to
work together at a factory or you make them
work with ingenuity and hot solder .

In f act , it is because of t hese twosomes, or
"interfaces," a s t hey arc properly called, t hat
it is easy to set up an amateur st a t ion prop­
erl y and at low cost. I t isn't necessary to per­
form a set of si multa neous equations in a half­
dozen unknowns, but on the other hand, a sta­
ti on cannot be set up j ust one part at a time.
(Can you imagine only one con nector connect­
ing? )

In genera l , the antenna, especially the high­
current , cen te r portion , should be a s h igh a s
possible. There are sever a l reasons f or this.
The higher the a ntenna is above the average
terra in , the lower ( and better for d-x} wilt be
the minimum usable radiation angle. The
higher the an ten na is above trees and other
conduct ing obj ects, t he less power they will
absorb during both transmission and reception.
The h igher (up to a point) an a ntenna is above
g round, the h igher will be its radiation r esi st­
ance and , hence, its effi ciency.
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Horizontal, half-wave dipoles usually are
used on the h-f bands, primarily because, dol­
la r for dollar, t heir simplicit y and light weight
permit t hem to be er ect ed at greater heights
than any other antenna. To be sure, the low
radiation angles of vertical antennas are ideal
for DX work ; but efficient vertical h-f anten­
nas are cumbersome and difficult to) erect, they
are more vulnerable to man-made noi se, a nd
unless a good artificial ground is const r ucted
for them a prohibitive a mount of power will be
lost in the ea r t h .

A widely-held, somewha t er roneous idea is
that the user of a horizontal antenna ca n com­
municate in only two general d irect ions, be­
cause the horizontal radiation pa ttern of a
horizontal dipole is two lobes a t right angles
to the antenna wire. But what about the ver ­
t ical radiation pattern?

It should be remembered that from a hori­
zontal doublet, only part of the t otal energy
is radiated br oadside to the w ire and that the
polarity-ver sus-amplitude of the energ y radi­
ated in a ny direction depends on both t he ele­
vation angle and the azimuth considered. l\[uch
of the energy is radiated from tl hori zontal
dipole in line with the wire, or "off the ends."
This energy will be received j ust a s well by
an antenna the end of which is toward the
transmitting antenna a s will the energy radi­
ated at right angles be r eceived by an an tenna
which is broadside to the transmitting antenna .
This vertically-polarized energy is r ad iated at
somewhat high radiation angles; but the on ly
shor t coming of the end-r adi a ted rf is t ha t the
skip, or maximum range of communication will
be somewhat shor ter than that for the hori­
zontally-polarized energy from the sa me an­
tenna.

It is relatively easy to work all bands, from
3.5 to 29.7 me, with only one feedline if s ingle­
wire, center-fed, half-wave dipoles are used.
T he di poles are merely cut to the proper length
and connected together a s shown in Fig. 1.
l\lost of the amateurs who use this multi-dipole
a ntenna system do not include a dipole for
the I f i- Met er band, because the 40-l\l eter d ipole
will load up fairly well on 15 Meters . How­
ever , the radiation pattern thus produced con­
tains seve ra l narrow lobes instead of the two
wider lobes characteristic of a half-wave dipole
when oper a ted on its resona n t frequency. The
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author once used one of these multi-dipole an­
tenna in which a Is-Meter dipole was omitted ;
operation was excellent on all bands except 5­
Meter-s, until a Hi-Meter d ipole was added.
The new dipole really made a difference, and
the author heartily recommends that it be in­
cluded.

\ Vhile the impedance of a half-wave dipole
may be about 72 ohms in free spa ce, it varies
cons ider ably at the heights amateurs have to
work with. Most amateurs should be familiar
with the st a nda r d graph of theoretical antenna
impedance ( fo r a half-wave dipole) versus
height above perfect ground. The graph also
is fairly accura t e for heights of more than
0.3 wavelength above "real" ground level.
However, it g ives no indication of what the
actual impeda nce of a dipole over "real"
g-round may be for lower heights, because the
impedance is shown to approach zero a s the
height of the antenna approaches zero.
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Actual measurements" over Ureal" ground,
however, have shown that t he antenna imped­
ance fall s no lower than about 45 ohms at 0.06
wavelength (16 feet at 3.75 me), and in fact
begins to rise quite rapidly a s antenna height
decreases fu rther. F ig. 2 shows the antenna
impedances to be ex pected on the h-f bands for
heights up to 70 feet or 0.7 wavelength, which­
ever is lower for a particular band.

Of course, the depth of electrical ground
below "real" g round level will vary from lo­
cation to location, and thus will affect the a c­
curacy of Fig. 2. It should be remembered,
however, that electrical ground usually is no
more than a few feet below "real" ground at
30 me, and less than 10 f eet below "real"
g round at 3.5 me. Thus, the accuracy of t he
graph will va ry only sligh tl y for different loca­
tions, probably not enough to be detectable.

Amateurs usually use either 52- or 72-ohm
coax or 72-ohm twin-lead to feed half-wave
d ipoles. Referring to Figure 2, the dashed line
r epresents 62 ohms, or half-way between 52

. H en ny. Keith. Radio Enlrin~ring Handbook. Four th
Edition, 1950, McG ra w-Hili. pa ge 635 (graph ).
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ohms and 72 ohms. The closer the impedance
of the feedline matches the impedance of the
antenna, the more power will be transferred
between the antenna and the feedline, and the
lower will be the standing wave ratio. There­
fore, if the impedance of an antenna (as de­
termined from Fig. 2) will be higher than 62
ohms, it should be fed with 72-ohm twin-lead
or coax. If the impedance will be lower than
62 ohms, the antenna should he fed with 52
ohm coax.

Just as maximum power will be t r ansferred
between the feedline and the antenna if the
impedances are the same, maximum power will
be transferred between the feedline and the
transmitter or receiver if the feedline imped­
ance is the sa me a s that of the transmitter or
receiver.

Before the days of pi-output circuits, t.rans­
mittel's usually were link-coupled to the feed­
lines, if feedlinea were used at all. The im­
pedance or the link didn't matter much, be­
cause the coupling of the link t o the final tank
coil could be changed to com pensate for wide
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Today, however, the impedances most often
encountered in amateur installations are 52,
72, and 300 ohms. wtth only these three im­
pedances to match, amateurs now can use
baluns instead of antenna couplers. Unlike the
antenna coupler, t he balun never requires re­
tuning, so it can be tucked up out of the way
and forgotten. Even more important, however,
is that with only three values of impedance to
match, four basic s~..s t ems may be designed,
one of which is almost su re to sa t isf y the re­
quirements of your equipment and antenna. A
description of these four syst ems follows .

Fig. 3 shows a syst em in which the trans­
mitter ou t put impedance is either 52 or 72

ranges of Iink-feedline impedance mismatches.
Receivers had all kinds of input impedances;
ea ch manufacturer apparently threw dice 01'

else counted tea leaves, which was about all
that could be done anyway because there were
no sta nda r d impedances at the time. Standing
waves could st a nd until they got tired, and
open-wire f eeders were the thing. Those were
the days of the universal, indispensable an­
tenna coupler.
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A f ull st ep by step conversion sheet is avail­
able from \V4NUT at no charge.

Parts required.
2 68 mmfd silver s. MATCHED
1 Airdux 416-T
1 CRL P A2 2 pole 6 pOB. SW

CO, 7~ l.";-.;-,.••vs
"APPROX CENTER
1llPPEO GO 10

EXISTI NG 50 Me.
ro,

Fort Leuderdele, Horide12 18 SW 21 St. Court

Cepte!n George M. Hunt W 4NUT/Mm

Heath SB-10 on Six

Being a VHF addict, I recently purchased
a SB-lO from Heath for the express pur­
pose of putting this phasing type Single Side­
band Adapter on 6 meter s. The object was to
use it in conj unction with the Heath VHF 1
" Seneca." Using the 50 mc drive from the
Seneca , converting t o single sideba nd with
the SB-lO, then driving either the Seneca
final in AB or other linear that would require
no more than 8 watts of dr ive.

The operation was s uccessf ul, the SB-lO
works as intended, 50 me sideba nd driven from
the Seneca. The SB-lO conversion is as f ol­
lows. Disconnect t he 10 meter section of the
adapter, and in sert (; meter coil sect ions out­
board of the existing coils , using the wafer
switch points formerly used for 10 meters.
Add one more cer a mic wafer switch to the
ex ist ing st ack , replace the 110 mmfd 1%
micas in t he phasing stack with a matched
pair of 68 mmfd s ilvers. Remove 3 turns from
the 10 meter slug tuned coil, feed three watts
of 50 me drive and 8 watts PEP 50 me single
s ideba nd, upper, or lower comes out the back
end. Easi er than hetrodyning, no mixers, just
tune a s per t he S B-I0 instructions.
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ohms, the r eceiver impedance is 52 or 72
ohms, and the antenna is either a dipole or a
multi-dipole system. Although it is the simplest
system possible, it also is the best, because
ever yt hing except the antenna is shielded by
the outer conductor of the coax (keeping spuri­
ous radiation in and noise out). Incidentally,
coax (unbalanced) feed is just as good as twin­
lead (balanced) for h-f work; feeding a bal­
anced antenna with coax becomes a problem
only when the diameter of the coax becomes
more than a small fraction of a wavelength.

F ig. 4 shows a 52- or 72-ohm receiver and
transmitter used with a balun a nd 300-ohm
twin-lead fo r feeding a folded dipole. Notice
that t he balun, which matches t he receiver and
transmitter- to t he 300-ohm line, is on t he a n­
tenna side of t he T-R switch , and it must car­
ry the output power of the transmitter.

Figure 5 shows a 52- or 72-ohm transmitter
used with a 300-ohm receiver and either a di­
pole or multi-dipole antenna. In this system,
the balun is placed between the r eceiver and
the T-R switch, and thus does not carry a p­
preciable power.

Fig'. 6 shows a 52- or 72-ohm transmitter
and a 300-ohm receiver used with 300-ohm
twin-lead and a folded dipole. In this syst em,
an op en relay or switch may be used.

In summa ry, if your equipment is in good
operat ing condition, and if all connections are
made properly, a very sat isfactor y amateur
st a t ion can be assembled if t he following sug­
gestions a r e heeded :

(1) P lace t he antenna as high in t he air as
possible.

(2) Use horizonta l, half-wave, center-fed
antenna(s).

(3) Select the feedline impedance on the
basis of the a ntenna impedance.

(4) Use a balun to match impedances.
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