receiving aid

A method

for improving
signal-to-noise ratio
on the

lower-frequency bands

You've heard it before and it's worth
repeating: “‘If you can’t hear ‘em, you
can't work ‘em.” Most hams I’ve talked
to or heard on the air on the lower
frequencies use quarter- or half-wave
antennas in vertical, horizontal or
inverted-vee configurations. While these
antennas do a creditable job of trans-
mitting rf, they can be noise colfectors
for receiving because of their physical
size and proximity to man-made noise
sources.

Presented here is a scheme that uses a
fet preamp or a Q multiplier with a loop
antenna which is easy to rotate from the
operating position and will allow you to
discriminate between signals and noise.
The loop is only 18 inches (46¢cm) on a
side with two windings spaced 2 inches
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loop antenna

(5cm) apart. A complete parts list and
construction drawings are included. The
loop structure can be made with a few
pieces of wood, and the electronics are
simple and inexpensive.

loop antennas

The rotary beam, if designed prop-
erly, discriminates well between the
desired signal and interference. How-
ever, not many amateurs are fortunate
enough to have a rotary beam for the
lower amateur frequencies. If we sacri-
fice some gain and use a small loop that
will give reasonable attenuation on an
interferring signal or noise, we’'ll have a
desirable receiving aid. Such an antenna
has been around for years and its
characteristics are well documented.?:2

Largely ignored by today’s amateurs,
the loop antenna was a standard piece
of equipment in early ham stations but
was generally huge and cumbersome
because of the low frequencies in use in
those days. The loop doesn’t have to be
large to be an effective noise discrimi-
nator on the lower amateur frequencies
in use today. The entire assembly, in-
cluding antenna and preamp or Q multi-
plier, can be mounted on your receiver.
Used properly, this combination could
mean the difference between solid recep-
tion and frustration.

Loops have a pattern that exhibits
maximum response in the plane of the
loop and minimum response in a plane
normal to the loop (fig. 1). Note that



this response is exactly opposite to that
of a quad antenna. This suggests that a
small foop antenna with appropriate
electronics might be useful as a noise
discriminator on the higher amateur
frequencies when used as a receiving aid
with a quad.

receiver input impedance

A loop antenna with its tuning capac-
itor is a common LC circuit. It could be
substituted for the tuned circuit in your
receiver rf amplifier. Few hams, how-
ever, would want to make the circuit
modifications. Most modern receivers
use a low-impedance antenna input; and
since the basic loop has a high impe-
dance, we need a one-turn loop coupled
to the large tuned loop to act as a
low-impedance transformer to the re-
ceiver input. See fig. 2.

design examples

The first thought that might enter
your mind when constructing a loop is
to use the number of turns required for
the lowest frequency desired, and pro-
vide taps in the winding for the higher
frequencies, which is not an uncommon
practice with coils. My experience using
this means has proved that it is not
practical. For some reason, the unused
turns seem to saturate the loop, and a
sharp resonance becomes hard to
achieve. Also the directivity pattern
becomes questionable. I've found that
it's better to wind two separate loops on
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fig. 1. Loop antenna field strength patterns.

the same frame, with the most spacing
you can provide between the two wind-
ings, e.qg., about 2 inches (bem) will
provide excellent performance. 1've also
found that as far as the LC ratio is

fig. 2. High- and low-impedance loop outputs.
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concerned, the higher the capacitance
(within reason}, the more effective the
loop performance.

An example of this is the loop that |
will describe. It is approximately 18
inches (46cm) on a side and contains
two windings spaced 2 inches (5cm)
apart. One winding consists of two turns
spaced 1/4 inch (6.5mm) and covers 40
and 80 meters. The other winding con-
sists of 6 turns spaced 1/4 inch (6.5mm)
and covers 80, 160 and the high end of
the broadcast band. With this arrange-
ment, the loop is more effective on 80
meters using the 2-turn loop with high
capacitance than the 5-turn loop with
low capacitance.
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fig. 3. Fet preamp for the loop antenna.

table 1. Parts list for loop antenna.

item quantity description
1 4 wood strip
2 3 support
3 1 support
4 2 loop frame brace
5 1 base
6 2 support bracket
7 2 angle bracket
8 2 circuit board
9 1 wood dowel

10 1 wood strip

The variable capacitor | use came
from an old BC set. | wired its two
stators in parallel and assume it has a
maximum capacitance of 600 pF. | use
a small dpdt switch to select the desired
loop.
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fig. 4. Loop antenna with Q-multiplier.
Regeneration control is by meansof L1,
L3 coupling.

Loop with preamp input. While the
loops performed satisfactorily in their
basic configuration, as my first experi-
ment | decided to add an rf amplifier
using a solid-state device, and the circuit
of fig. 3 evolved. Here the loop is
connected to the gate of an HEP-802 fet
and output to the receiver is taken from
the source. Results were good, but | felt
that the null could be improved, per-
haps by increasing circuit Q.

Loop with Q-multiplier input. Recalling
the principles of the Q multiplier, |
decided to substitute such a circuit for

dimensions use

1/2 x 3/4 inch  loop frame

fig. 6A loop wire

fig. 6B bottom loop
wire

fig. 5 feedback
loop L3

to suit loop support
loop frame

3 inches fig. 3and 4

(76mm)

see text feedback loop
L3 support

see text support for
ends of L.3

the fet preamp (see fig. 4). Feedback
control is obtained by an adjustable
loop of wire, L3, coupled to the loop,
L1. Receiver input is taken from L2. By
rotating L3 within the field of L1 the
desired amount of regeneration can be
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fig. 5. Construction detalls. Circled numbers
refer to table 1, L3 and pieces 9 and 10 are
required only if a Q multiplier is used.

obtained, circuit Q is improved, and the
null is much more pronounced. Better
control is obtained for separating noise
from the desired signal.

Note that a loop antenna can also be
used as an absorption wavemeter. When
using it with solid-state devices beware
of placing the loop in a strong rf field.

construction

Fig. 5 and the parts list (table 1)
should be self-explanatory. The basic
loop contains two windings: a two-turn
loop for 40 and 80 meters and a 5-turn
loop for 80, 160 and the high end of the
broadcast band. Four turns can be used
if operation on the broadcast band is
not desired.

The structural support for the loop
wire is made from two strips of wood
fashioned in a cross. The simplest wind-
ing is made by starting the wire from
the outside, winding around and
around, to ‘the inside. The wire is
supported on the cross arms with tacks
or notches. The size of the frame,
number of turns, and spacing will be

determined by the desired frequency
coverage.
Another winding pattern is made as
a large, square-shaped, wide-spaced sole-
noid. In this case, short strips of wood
are required at the appendage of the
supporting arms, with notches to sup-
port the wire. Here again the size,
number of turns, and spacing will de-
pend on the frequency range desired.
Incidentally, there is a school of
thought that reasons as follows: Since
the maximum gain of a loop antenna is
in the plane of the wires, a loop wound
in a wide-spaced solenoid configuration
and mounted in a diamond position
(points of the square top and bottom)
will have a better capture area. While |
can’t prove it, | am inclined to agree.
Since the wire is the only important
element of a loop, the basic construc-
tion of the frame can be left to your
ingenuity and materials on hand. The
frame, of course, should be made with
insulating material. | suggest that the
wood frame be painted with coil dope.
Fig. 6 details the loop wire support
arms. Note that one extra notch for
wire is required in the bottom arm due
to the winding pattern. | formed the
notches in the support arms in the
following manner. | drilled the required
number of holes in the arms on a line

3-1/2" 4" "
(89 mm) (102 mm)
174" (6.5 mm) 174" (6.5 mm/
TYPICAL TYPICAL
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374" (19 mm) NOTCH FOR \—I/Z" X 3/4"
FRAME (13 X 19 mm)}

fig. 6. Loop wire support arms.

about 1/8 inch (3mm) in from the
outside edge, then clamped the supports
in a vise and cut slots into the holes
with a hacksaw. Next | folded a piece of
sandpaper and widened the slots to suit
the wire size. A piece of string a little
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Zulu 10... precise
GMT plus 10-minute
identification alarm.

- s, » -
From Corvus, a unique 100% solid-state

digital clock packed with features any ham
radio operator will appreciate.

Built around a single MOS integrated cir-
cuit, Zulu 10 provides 24-hour GMT with
to-the-second accuracy. The special alarm
alerts you every 10 minutes with a soft,
pleasant signal to help you meet station
identification requirements. And it's reset
with a single “flick of the wrist"' motion of
the clock.

Feature-packed, trouble-free operation.

* Bright LED display for hours and minutes.
Seconds are indicated by a pulsing lamp
e Automatic display dimming for easy view-
ing e Attractive, compact silver case
Pushbutton controls neatly tucked in base
#6560 HZ AC operation e Full year written
warranty

Designed and engineered for the ham
radio operator by Corvus Corporation,
Dallas-based subsidiary of Mostek Cor-
poration, an industry leader in MOS inte-
grated circuit technology.

Order yours today.

o ———— e =

13030 Branch View Lane, Dallas, Texas 75234

Please send me__Zulu 10(s) at $39.95 each, plus $2.65
for postage and handling (add local and state lax where
applicable). I've enclosed [ | check [ ] money order

Name

Address

City State Zip

Money back guarantee. Il you are not totally satisfied with
your Zulu 10, send it back to us within 10 days and your
monay will be refunded
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larger than the wire diameter, rubbed
over a candle and worked into the slots,
made it easy to obtain proper tension in
the loops when securing the ends.

The feedback-loop support dowel
should be cut 1/4 inch (6.5mm) shorter

To
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fig. 7. Suggested power feed for a remote loop
with fet preamp.

than the space between the supports.
The ends of the dowels should be drilled
on the vertical centerline to take a short
length of heavy wire. This wire should
project 3/8 inch (9.5mm) at the top and
1/8 inch (3mm) at the bottom. The
supports should be drilled at their
centerline to accept the wire. The dowel
is inserted into the top support first,
then swung in to the bottom support
hole. Rotation to obtain proper feed-
back is by manual adjustment. In con-
structing the loop frame, | cut all pieces
to proper length and shape, then
assembled them using Pliobond cement
and a few brads.

Fig. 7 is a suggested circuit to supply
power to a loop antenna preamplifier
through the coaxial transmission line
when the loop is in a remote location. |
suggest that the voltage drop that might
occur in the two rf chokes be checked
and, if warranted, the voltage increased.
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