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SIMPLE ANTENNAS AND ACCESSORIES FOR SIGNAL IMPROVEMENT 

Small Loops For Low Frequency DX'ing 

The small loop antenna has a lot of poten- 
tial for low frequency (VLF through tropical 
bands) DX'ing. The loop is so useful because 
it possesses a bi-directional, roughly figure -8, 
response pattern (Fig.1) with very sharp, very 
deep nulls. The nulls, or direction of mini- 
mum response, are found when the anten- 
na is broadside to the arriving radio signal. 
The peak response, or main lobes, are found 
when the sides of the loop are facing the ar- 
riving signal. This is counter -intuitive to many 
people, for they assume that the max re- 
sponse occurs when the loop is broadside (as 
it is when the antenna is a ferrite loopstick) . 

But on small loop antennas, the deep null is 
broadside to the loop. 

The loop was originally used for radio 
direction finding and finding hidden transmit- 
ters. But for low -band DX'ers, there is 
another use: eliminating strong, local interfer- 
ing signals to reveal hidden DX signals on the 
same, or adjacent, channels. I built one loop, 
and tried two commercials models (one a 
loopstick) . 

A loop antenna must have certain attrib- 
utes. First, it must be small relative to the 
wavelength (X) of the desired signals. The 
usual rule is a total wire length of <0.22X, 
although most authorities argue for a wire 
length between 0.08X and 1X. At the frequen- 
cies where loops are best used, this require- 
ment is not hard to meet because a wave- 

length is scores of dozens of feet. Another re- 
quirement is that the diameter (or edge length 
if not circular) be at least five times the width 
of the winding (if multiturn) or the diameter 
of the wire (if single turn) . For most low fre- 
quency DX'ing a multiturn loop is needed. 

A Homebrew Embroiderloop 
Fashioning the loop is usually a bit of a 

chore, and winding even a dozen or so turns 
on a large form can be daunting-especially 
since the turns keep falling off the form. I hit 
upon an idea that allowed me to make a mul- 
titurn transformer loop (Fig. 2A) in which the 
outer loop (L1) was a 14 -turn loop, and the 
receiver coupling loop (L2) was 2 -turns. The 
loop is made of 16 -conductor ribbon cable of 
the sort used by computerniks. Two wires in 
the center of the bundle (grey and white) are 
used for L2, while all the rest are used for L 1. 

The form is a 14 -inch embroidery or needle- 
point hoop, which I bought from a craft store 
for $1.49. It consists of two concentric, close - 
fitting wooden hoops. The inner hoop is con- 
tinuous, while the outer hoop is broken at one 
point. A screw and two tabs holds the ends 
together, and adjust for size. In embroidery, 
the fabric is placed between the two hoops 
and secured with the screw; in our loop 
antenna the 16 -conductor ribbon cable is 

sandwiched into the space between inner and 
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Figure 2-Homebrew loop antenna: A) Equivalent circuit, B) Construction using an em- 
broidery hoop to hold 16 -conductor ribbon cable; C) wiring connection for the 16 -conductor 

ribbon cable. 
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Figure 1-Maximum and minimum response 
directions for a small wire loop antenna. 

outer hoops. (Fig. 2B) . The conductors of the 
cable are cross -connected in the manner 
shown in Fig. 2C to form one continuous coil. 

The inner loop is connected to a length of 
coaxial cable, which carries signal to the radio 
receiver. The outer loop is connected to a 

variable tuning capacitor (Cl in Fig. 2A). I 

Figure 3-Actual loop as constructed. 

42 , POPULAR COMMUNICATIONS / November 1992 THE MONITORING MAGAZINE 



J1 

In 

C1 

0.1µF 

+12v.d.c. 

R3 C4 
270 0.1µF 

L1 

(see text) 

01 
(see text) C3 

0.1µF 

R1 R2 C2 
100K 150 0.1µF 

J2 
Out 

Figure 4-JFET-based loop amplifier. 

found that a 365-pF "broadcast band vari- 
able" capacitor was sufficient to tune the loop 
in all sections of the AM band. But some peo- 
ple tell me that two or three sections of 365 
pF may be needed in some cases where fewer 
turns are used. Figure 3 shows the completed 
loop antenna. 

Loop antennas don't pick up very much 
signal, even on good days. If the receiver 
lacks the sensitivity to make up for the dif- 
ference, then a loop amplifier is needed. It 
should have a gain of 10 to 25 dB throughout 
the range of interest. For the AM broadcast 
band I found that the circuit of Fig.4 worked 
well. The circuit provided about 5 dB gain 
when L1 was removed and R3 connected di- 
rectly to the drain of the JFET transistor. 
When L1 was used, the performance was 
best on the low end of the band when a 1 mH 
choke (Digi-Key part no. TK -4312) was used 
for L1. However, the performance was less, 
but more consistent across the band, when 
a 220 µH coil (Digi-Key part no. TK -1019) 
was used. The transistor used is an MPF-102 
JFET, although either ECG -312 or NTE-312 
will work as substitutes (and are generally 
available in local parts distributors). 

Commercial Loop 
Antenna 

Figure 5 shows two commercial loop 
antennas that I've used. Both are made by 
Palomar engineers (Box 455, Escondido, CA 
92025; 619-747-3343) . Both loops are con- 
nected to the Model LA -1 loop amplifier. The 
square loop in Fig. 5A is the Palomar Model 
HF -1, which is intended for high frequency 
shortwave use. It is made with a PVC hous- 
ing, and plugs into the top of the loop ampli- 
fier. The loop in Fig. 5B is a loopstick anten- 
na, Model BCB, that is designed for use in 
the AM broadcast band. Other models are 
available for other frequencies from VLF 
through HF. Both antennas are capable of be- 
ing rotated in azimuth (as is proper for a loop) , 

but the BCB antenna is also capable of being 

Figure 5- A) Palomar Engineers HF -1 small loop; B) Palomar BCB loopstick. Both are 

connected to an LA -1 loop amplifier. 

adjusted in elevation. This allows you to com- 
pensate for angle of arrival of sky wave sig- 
nals. Both antennas performed well, and for 
those that don't want to mess with making 
one, may be the best solution for the cost. 

Using a loop is simple, especially when the 
object is to reduce the signal strength of a 
co -channel of adjacent channel interfering 

signal. Loops work best in this manner on 
ground wave signals. You will be surprised 
at how much more "sensitive" your AM band 
DX receiver seems when the loud locals are 
cut down to size! Adjust the position of the 
loop to minimize the interfering signal, and 
be surprised what lays underneath, especially 
at night. 

CB RADIO OWNERS! 
We specialize in a wide variety of technical 
information, parts and services for CB 
radios. 10 -Meter and FM conversion kits, 
repair books, plans, high-performance 
accessories. Thousands of satisfied 
customers since 1976! Catalog $2. 

CBC INTERNATIONAL 
P.O. BOX 31500PC, PHOENIX, AZ 85046 

SURVEILLANCE 
COUNTERSURVEILLANCE Electronic Devices 

Miniature Transmitter Kits.. $29.95 
Voice Cf angers,Phone Scramblers,Vehicle Tracking,Phone 
Recordltg Systems, Bug & Phone Tap Detectors, & More! 

CALL IDENTIFIER device displays callers phone number 
beere you answer with date & time of call -549.95 

EIDE FOR CATALOG SEND $5.00 TO... 
RO. Box 337, Buffalo, NY 14226 1716) 691.3476 

Get All The Facts On 
Users In Your Area 

FCC License -Holder Information 
And Toll -Free Dial Access Services 
Custom Frequency Searches by Coordinates, 
State, County, Zip, Specific Frequencies, 
Category of FCC Service or Licensee Names 

All Frequencies All Types of FCC Services 
You Get - Frequency, Service Type, Transmit 
Power, Call Sign, Site Latitude & Longitude 
Elevation, City, County, and State, License Ex- 
piration Date and Licensee Name & Address 

Available as a Printout or on Floppy Diskette 
Retrieve FCC License -Holder and FAA Airport 
Information on your PC from CET's Extensive 
Database using our 800# Dial Access Service 

Write, Call Or Fax For More Information 

COMMUNICATIONS ENGINEERING 
TECHNOLOGY INCORPORATED 

c12,21o9.L,9 INC. 

1001 S. Ridgewood Avenue 
Edgewater, Florida 32132 

Phone (904) 426-0014 
Fax (904) 426-0099 

800-445-0297 

FREE 
SAMPLE 
COPY! 

ANTIgUE RADIO CLASSIFIED 

Antique Radio's Largest -Circulation 
Monthly Magazine 

Articles - Classifieds - Ads for Parts & Services 
Also: Early TV, Ham Equip., Books, 

Telegraph, 40's & 50's Radios & more... 
Free 20 -word ad each month. Don't miss out! 

1 -Year: $27 ($40 by 1st Class) amiä,Ä.1 

6 -Month Trial - $15. Foreign - Write.` 

A.R.C., P.O. Box 80247, Carlisle, MA 01741 

Secret Frequencies 
The Remote Computer 
Scanning System 
turn those hours of 
manually searching for 
secret frequencies over 
to RCSS-. The RCSS- 
significantly enhances 
the ICOM" R7000 re- 
ceiver capabilities by 
providing automated 
PC control over receiver scanning & memory functions. 

Features 
J Automatic detection and storage of active frequencies 

& other info while scanning. 
J User specified Tuning Steps from 10-100 MHz. 
J Scan Mode, Class of Service, or Type of Unit. 
J Scanning resumes upon loss of carrier. 
J Memory capacity: 1,000 frequencies. 
7 Monitor half -duplex communications. 
7 Mouse/Keyboard driven graphic user interface. 

&STEMS & SOFTWARE 
4639 Timber Ridge Drive, Dumfries, VA, 22026-1059 USA 
(703) 680-3559, Pax: (703) 878-1460. RCSS" is available 

for both IBM compatible & Ma) intosh computers. 
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