The V-Doublet Noise-Reducing
Receiving Antenna

By H. A. Crossland*

tions in developing antenna systems for

RESULTS of many experiments and calcula-
trans-oceanic and trans-continental com-

munication show that the doublet antenna with "

o st 10— 207 ] a proper transmission
7 - line fills most require-
o ments for efficient short-
wave reception. The ordinary
doublet antenns consists of a
gtraight wire divided at the
center by an insulator, from
which point a two-conductor,
transposed or twist-
ed transmission line
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runs to the receiver. Prop-
erly designed, this type of
doublet gives ideal effi-
ciency at a frequency de-
termined by its length, but not for a econtinuous
range of frequencies covered by the short-wave
bands.

The newly designed ‘V-doublet’”” antenna sys-
tem illustrated in Fig. 1 differs from the ele-
mentary doublet which tends to favor certain
frequencies and reject others. The antennsa is
coupled to the low-impedance transmission line
by the converging “V.” This makes the doublet
respond uniformly to a wider range of short-wave
signals, and at the same time matches the doublet
more properly to the transmission line 8o that the
signal transfer is more uniform over a relatively
wide frequency range. The explanation is simple.
At the top of the V, where the spacing is wide,
the characteristic impedance is high and com-
parable to that of the doublet; at the bottom
where the wires are close together, it is lowered
to match the low impedance of the transmission
line.

One of the most valuable features of such a
system is its ability to exclude interference from
outside sources when the doublet is erected out of
the field of interference. Fig. 2 illustrates how
the signal voltage is induced when a radio wave
sweeps across a conductor. In the same way
interference radiation induces interference volt-
age in any conductor within its field. The bal-
anced transmission line of the “V-doublet’” pre-
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vents such interference from reaching the re-
ceiver, as shown in Fig. 3. Since the direction of
travel in each conductor is the same, these
voltages are in-phase; while the signal currents
conducted from the doublet, having opposite
directions in each wire, are out-of-phasge. Fig. 4,
showing the systemn with the transmigsion line
terminated in a coil, illustrates how a transposed
lead-in can conduct a signal from the doublet to
the receiver through interference. Arrows drawn
on the line represent the signal, while arrows
drawn alongside represent induced interference.
The interference currents on the line are in op-
position through the coil and the receiver is not
affected. The signal current, however, flows
through the coil. If it is properly coupled to the
receiver it will re-
produce the sig-
nal in the loud-
speaker,

The receiver-
coupling trans-
former circuit is
also illustrated in
Fig. 1. The trans-
former is a bal-
anced-primary
auto-transformer
which  matches
the transmission
line to the antenna coil of the receiver and per-
mits in-phase interference to flow to ground
through the condenser.
The small capacitance of
this _condenser makes it
relatively ineffective at
broadeast frequencies.
This permits the system
to operate automatically
agaconventional “I"’ an-
tenna gystem on broad-
cast signals and ag a “V-
doublet” on short waves.

The design of the V-
doublet antenna lends it-
self readily to various methods of suspension and
is simple to install. Only two points of support are
required. Ordinarily the antenna will be erected
on the roof of a building or suspended between
the roof and nearby tree or pole. If it is incon-
venient to erect masts, the doublet can be sus-
pended between two chimneys, or from the eaves

(Continued on page 110)
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The V-Doublet Antenna

{Continued from page £9)

of a building, Where sufficient ground space is not
available to provide the normal span of 51 feet,
the doublet may be shortened, with a slight
gacrifice of efficiency in the region of the 49-meter
bhand only. The directional effect of the doublet
is advantageous where a source of interference is
unavoidably near. Least interference is inter-
cepted by the doublet when the horizontal wire
points toward the source of interference.

If desired, the transmission line can be ex-
tended as far as 500 feet from. the receiver. This
permits wide latitude in choosing a noise-free
location for the doublet. At least 100 feet of line
should be used to maintain correct electrical
matching. Excess line of the first 100-foot section
can be coiled at the end nearest the receiver and
after the initial 100 fect, the line may be spliced
or cut as desired.

Experimenters’ Section
(Continued from page 60)
An Antenna Mast Without Guy Wires

How many times have you wished you could
erect an antenna mast without a maze of guy
wires to keep it up? Many times we want to run
the antenna right up to the pole, especially when
the back yard is small and every inch is needed.
This often results in the guy wires acting as re-
flectors.

Here is the solution: Two “2 by 4’8" bolted to-
gether with “U” bolts ag shown in Fig. 5, making
a “T"-shaped section. Up to g length of forty feet
{or possibly more) this pole will require no guy
wires, if set in cement. A 60-foot pole may require
several guy wires about 20 feet up the pole.

The “2 by 4’8" are alternated so no two splices
come together. In order to do this it is only neces-

FIG. 5

sary to start out making the pole with one 10-foot
and one 20-foot 2”7 by 4" and use 20-foot pieces
thereafter to the required length, then finish off
the last one-half piece with another 10-foot
length.

The “U1”’ holts should be placed closely enough
so that the pole is rigid and will not bend either
way. If you do not go in for permanent construc-
tion, the “2 by 4’s” simply might be spiked to-
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Say You Saw It in QST - It Identifies ¥ ou and Helps QST




