The Pertect Setup

THE key to good hamming is a good station

setup, and this is a lot easier to achieve than
yvou may think. Whether you are trying 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, this article is for
you.

For all the sour-grapes balderdash one hears
on the bands about system-engineered ham
equipment, the idea is perfectly sound: each
part of the system must work properly with
at least one other part. If we investigate this
working-together concept more closely, how-
ever, we find that such a system really is just
& number of “twosomes.” For example, the
following twosomes will be found in any ama-
teur station: space-antenna, antenna-feedline;
feedline-transmitter; 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 fact, it is because of these twosomes, or
“interfaces,” as they are properly called, that
it is easy to set up an amateur station prop-
erly and at low cost. It isn’t necessary to per-
form a set of simultaneous equations in a half-
dozen unknowns, but on the other hand, a sta-
tion cannot be set up just one part at a time.
(Can you imagine only one connector connect-
ing?)

In general, the antenna, especially the high-
current, center portion, should be as high as
possible. There are several reasons for this.
The higher the antenna is above the average
terrain, the lower (and better for d-x) will be
the minimum usable radiation angle. The
higher the antenna is above trees and other
conducting objects, the less power they will
absorb during both transmission and reception.
The higher (up to a point) an antenna is above
ground, the higher will be its radiation resist-
ance and, hence, its efficiency.
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Horizontal, half-wave dipoles usually are
used on the h-f bands, primarily because, dol-
lar for dollar, their simplicity and light weight
permit them to be erected 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 noise, and
unless a good artificial ground is construected
for them a prohibitive amount of power will be
lost in the earth.

A widely-held, somewhat erroneous idea is
that the user of a horizontal antenna can com-
municate in only two general directions, be-
cause the horizontal radiation pattern of a
horizontal dipole is two lobes at right angles
to the antenna wire. But what about the ver-
tical radiation pattern?

It should be remembered that from a hori-
zontal doublet, only part of the total energy
is radiated broadside to the wire and that the
polarity-versus-amplitude of the energy radi-
ated in any direction depends on both the ele-
vation angle and the azimuth considered. Much
of the energy is radiated from a horizontal
dipole in line with the wire, or “off the ends.”
This energy will be received just as well by
an antenna the end of which is toward the
transmitting antenna as will the energy radi-
ated at right angles be received by an antenna
which is broadside to the transmitting antenna.
This vertically-polarized energy is radiated at
somewhat high radiation angles; but the only
shortcoming of the end-radiated rf is that the
skip, or maximum range of communication will
be somewhat shorter than that for the hori-
zontally-polarized energy from the same an-
tenna.

It is relatively easy to work all bands, from
3.5 to 29.7T me, with only one feedline if single-
wire, center-fed, half-wave dipoles are used.
The dipoles are merely cut to the proper length
and connected together as shown in Fig. 1.
Most of the amateurs who use this multi-dipole
antenna system do not include a dipole for
the 15-Meter band, because the 40-Meter dipole
will load up fairly well on 15 Meters. How-
ever, the radiation pattern thus produced con-
tains several narrow lobes instead of the two
wider lobes characteristic of a half-wave dipole
when operated on its resonant frequency. The
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author once used one of these multi-dipole an-
tenna in which a 15-Meter dipole was omitted;
operation was excellent on all bands except 5-
Meters, until a 15-Meter dipole was added.
The new dipole really made a difference, and
the author heartily recommends that it be in-
cluded.

While the impedance of a half-wave dipole
may be about 72 ohms in free space, it varies
considerably at the heights amateurs have to
work with. Most amateurs should be familiar
with the standard graph of theoretical antenna
impedance (for a half-wave dipole) versus
height above perfect ground. The graph also
1s fairly accurate for heights of more than
0.3 wavelength above “real” ground Ilevel.
However, it gives no indication of what the
actual impedance of a dipole over *“real”
ground may be for lower heights, because the
impedance is shown to approach zero as the
height of the antenna approaches zero.
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Actual measurements® over “real” ground,
however, have shown that the antenna imped-
ance falls no lower than about 45 ohms at 0.06
wavelength (16 feet at 3.75 me), and in fact
begins to rise quite rapidly as antenna height
decreases further. Fig. 2 shows the antenna
impedances to be expected 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” ground level will vary from lo-
cation to location, and thus will affect the ac-
curacy of Fig. 2. It should be remembered,
however, that electrical ground usually 1s no
more than a few feet below “real” ground at
30 me, and less than 10 feet below “real”
ground at 3.5 me. Thus, the accuracy of the
graph will vary only slightly for different loca-
tions, probably not enough to be detectable.

Amateurs usually use either 52- or 72-chm
coax or T2-ohm twin-lead to feed half-wave
dipoles. Referring to Figure 2, the dashed line
represents 62 ohms, or half-way between 52
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fend for FREE literature on the com-
plete lineof VANGUARD radiophones,
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The biggest improvement in crank-ups
yet — you crank up the antenna and
not the tower. It takes a minimum of
space, is fast to erect, and you can
never fall off! Makes it a cnap to change
beams or make adjustments whenever
you please. You can even crank the
beam up to the best height for current
propagation conditions. See the photos
on page |5 of the March '62 73 for a
better idea of what this is all about.
Government and commercial installa-

tions a specialty. Send for literature and
prices:
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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 ke lower than
62 ohms, the antenna should he fed with 52
ohm coax.

Just as maximum power will be transferred
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 same as that of the transmitter or
receiver.

Before the days of pi-output circuits, trans-
mitters usually were link-coupled to the feed-
lines, if feedlines were used at all. The im-
pedance or the link didn’t matter much, be-
cause the coupling of the link to the final tank
coil could be changed to compensate for wide
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ranges of link-feedline impedance mismatches.
Receivers had all kinds of input impedances;
each manufacturer apparently threw dice or
else counted tea leaves, which was about all
that could be done anyway because there were
no standard impedances at the time. Standing
waves could stand until they got tired, and
open-wire feeders were the thing. Those were

the days of the universal, indispensable an-
tenna coupler.
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Today, however, the impedances most often
encountered in amateur installations are 52,
72, and 300 ohms. With only these three im-
pedances to match, amateurs now can use
balung instead of antenna couplers. Unlike the
antenna coupler, the 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 systems may be designed,
one of which is almost sure to satisfy the re-
quirements of your equipment and antenna. A
deseription of these four systems follows.

Fig. 3 shows a system in which the trans-
mitter output impedance is either 52 or 72
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Heath SB-10 on Six

Captain George M. Hunt W4NUT/Mm
1218 SW 21 St. Court Fort Lauderdale, Florida

Being a VHF addict, I recently purchased
a SB-10 from Heath for the express pur-
pose of putting this phasing type Single Side-
band Adapter on 6 meters. The object was to
use it in conjunction with the Heath VHF 1
“Seneca.” Using the 50 me drive from the
Seneca, converting to single sideband with
the SB-10, then driving either the Seneca
final in AB or other linear that would require
no more than 8 watts of drive.

The operation was successful, the SB-10
works as intended, 50 me sideband driven from
the Seneca. The SB-10 conversion is as fol-
lows. Disconnect the 10 meter section of the
adapter, and insert 6 meter coil sections out-
board of the existing ecoils, using the wafer
switch points formerly used for 10 meters.
Add one more ceramic wafer switch to the
existing stack, replace the 110 mmfd 1%
micas in the phasing stack with a matched
pair of 68 mmfd silvers. Remove 3 turns from
the 10 meter slug tuned coil, feed three watts
of 50 me drive and 8 watts PEP 50 mc single
sideband, upper, or lower comes out the back
end. Easier than hetrodyning, no mixers, just
tune as per the SB-10 instructions.
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Parts required.

2 68 mmfd silvers. MATCHED
1 Airdux 416-T
1 CRL PA2 2 pole 6 pos. SW

A full step by step conversion sheet is avail-
able from W4NUT at no charge,
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ohms, the receiver 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
everything 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.

Fig. 4 shows a 52- or 72-ohm receiver and
transmitter used with a balun and 300-ohm
twin-lead for feeding a folded dipole. Notice
that the balun, which matches the receiver and
transmitter to the 300-ohm line, is on the an-
tenna side of the 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 receiver and
the T-R switeh, and thus does not carry ap-
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 system,
an open relay or switch may be used.

In summary, if your equipment is in good
operating condition, and if all connections are
made properly, a very satisfactory amateur
station can be assembled if the following sug-
gestions are heeded:

(1) Place the antenna as high in the air as

possible.
(2) Use horizontal, half-wave, center-fed

antenna (s).

(3) Select the feedline impedance on the
basis of the antenna impedance.

(4) Use a balun to match impedances.

MAPS

Several hundred readers have already bit on our
three-D maps. Most of them have written in to admit
that for once they didn’t go wrong. What ham shack
is complete without a nice big world or U.S. map?
None, what's what. These maps we are vending are
nationally advertised and distributed at $9.95. We
had to promise that we would not sell them for
any less. We didn't promise not to sweeten the pot
a bit with just a hint of discount in the shape of
a wee subscription to 73. If you invest in either of
the maps we’ll send you a one year subscription to
73 at no extra charge. Don’t tell the manufacturer
« + » OK? These maps, by the way, are printed in
eight colors (all different) and are 281/2"" x 18147,
They are carefully made so the mountains stick up
in the right places. There is @ map index included
which fits in a compartment behind the map. The
frame is also included. If you don't comprehend

the enormous size of these three dimensional maps,
let me translate it info more understandable dimen-
sions: 44.82 x 10-5 miles wide by 29.09 x 10-5 miles
high. Specify world or
subscription.

73 © 1379 E. 15th St. ® Brookiyn 30 @ N. Y.

U.S: map, new renewal
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MANUFACTURERS . . .
Looking for a ham rep?

Write IVAN HARRISON WS5HBE

6822 Mimosa Lane, Dallas 30, Texas
Phone: EM 3-3218

DUMMY LOADS
Non-Radiating—SWR—Below 2:1 All
Bands Thru 2 Meters. 52 ohms,

100 Watts ICAS P.P. § 4.85—Wired
200 Watts ICAS 7.95—Wired
500 Watis ICAS 12.95 Kit
1000 Watts ICAS 15,95 Wired
Add §4

See Your Dealer or Order Direct.

HAM KITS, 308 EDGAR RD., Box 175
CRANFORD, N. J.

WITH DOW'’S

PREAMPLIFIER

Cet signals you didn't hear!

Not a gimmick, but a tested
. and proven accessory. Pre-
F cision made, fully backed by
Dow-Key's traditional Factory
Warranty.

THHEEECTDUR RECEIVER!
e -RFB Booster is a
-$10.75 50 to 70 ohm impedance
= i matching ‘‘broadband pre-
amplifier” guaranteed to increase the over-all gain by 1 to 6 5"
units on all bands (1.5 to 30 mc). To improve sensitivity, work
with DX, and bring up weak unintelligible signals, you'|l want 2

DKC-RFB. Designed for receivers up to the $300 class,

DOW-KEY COMPANY « ™ aives o

price , .

GENERALIZE YOURSELF!

LEARN RADIO CODE
The EASY WAY

No Books To Read—No Visual
Gimmicks To Distract You. Just
listen and learn

Based on modern psycholegleal
techniques — This course will take
you beyond 13 w.p.m. In

LESS THAN % THE TIME

Available also on magnetictape
See Your Dealer Now!

PRICE
$9.95

Album Contai
Three 12~ 1p's EPSILON

: 2769 CAROLINA
RECORDS ::owoop CITY, CALIF.

| DARE YOU

TO READ MY LATEST SURPLUS
FLIER. RUSS-W2UFU

SPERA ELECTRONICS

37-10 33rd Street
Long Island City, N. Y.
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