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Five-Band Magnetic Loop

Antenna

Build a loop for QRP, and tune it up just right!

he magnetic loop has been used

I successfully worldwide for
many years, but one of the prob-

lems faced by builders today 1s the ac-
quisition of suitable variable capacitors.
Having tried ARCO trimmer caps which
overheated on the higher frequencies, I
decided to use coaxial cable, since it
has the inherent capacity and voltage

protection needed for a 5 W-plus QRP
signal. All coaxial cable has a specific
capacitance per foot value, so it’s a simple
matter to calculate the length needed for a
given capacitance. Also, its light weight
maintains the loop’s integrity.

With propagation conditions getting
better by the day, this little device
should lend itself quite well to the
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Fig. 1. Schematic diagram of the Five-Band Magnetic Loop Antenna.
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QRP purist, or to the person who just
wants to SWL or listen to his favorite
net. Supplemented with a long wire
antenna for the 3.5, 7.0 MHz bands, 1ts
noise-canceling ability should make
for a good copy.

Construction

'The loop consists of three parts. Printed
circuit board 1 (PCB1) tunes the loop to
the coaxial mput. PCB2 mounts the de-
sired capacitance on the other side of the
loop. The loop itself (1.2) is supported on
a framework of crossed dowels.

Cut four 7/16-inch dowels to 31.5
inches each, and make a 1/16-inch slot
in one end of each dowel. Shellac the
dowels and set them aside to dry.

You'll need a block of wood for the
hub, three inches square and two
inches thick. Drill a 7/16-inch-diam-
eter hole into the middle of each side
of the block, to a depth of 1-1/4 inches.
I also drilled a 1/4-inch hole through the
center of the block for mounting. Shellac
the block and set it aside to dry.

When the unslotted ends of the dow-
els are inserted into the hub, they
should measure 30-1/4 inches from the
hub’s outer edge to the dowel tips.



Cut two segments of #22 audio wire,
each 7 feet, 4-1/4 inches long. Strip 1/8
inch of insulation from each of the
wires’ four ends; tin each end with sol-
der. Solder a Caltern™ ring terminal,
common to auto wiring (the #22-18 Red
are suitable), to each end of the wires.

Prepare two single-clad PCBs as de-
picted in Figs. 2 and 3. You may use
something else, just as long as you keep
the separation for L.2 the same as shown,
or else you may have trouble keeping L2
taut with the dimensions shown.

The coaxial input is L1, toroid T 68-
7 White, wound with #24 enamel wire
25 turns, spaced approximately one
millimeter apart. The secondary wind-
ing 1s prepared by winding the #24
enamel wire for a total of six turns, en-
compassing at least three-quarters of
the toroid’s primary. This will approxi-
mate a 75-ohm input, which is easily
matched up with the RG-8X coax.

Remove the insulation from the tor-
oids’ four leads, and solder to PCB 1
(Fig. 2). Solder C1 across the copper
traces on PCB1 as shown.

At this ime you may want to apply
coil dope or clear fingernail polish to
coil L1.

Note that the negative PCB trace
continues along a path beneath C1, so
don’t mount C1 flush against the PCB.

Mount the ring terminals of the au-
dio wire to PCB1 and PCB2, using 6-
32 x 1" screws, nuts, and washers. Use
three nuts on each PCB, so that removal
of L2 will be easy later on.

Insert the dowels 1nto the hub, and
align the wire on the dowels as shown
in Fig 1.

You may remark on the fact that,
worked out by the formula for determin-
ing cross-arm lengths, one quarter of L/
7071 = 63.50 inches, but ours 1s 64
inches. This gives us a slight bow to the
loop for rigidity—and it also looks nicer
that way.

To build the various capacitors, you
will need approximately five feet of RG-
174U mini coaxial cable, plus a little ex-
tra to play with. Cut all coax as specified
by the chart for your frequency of
choice.

On each piece of coax, measure off
one inch, and remove the outer insula-
tion. Bend the coax at the point where
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High Power |
Amps
144miuz 400watts

RF POWER
AMPLIFIERS fregtess

Pin Pout Ic Gain/NF (+13.8V)
(W) (W) (A) (dB) (dB) Type

Model

15  10-50 150.7 LPA
0508G 1 170 28 15/0.7 Standard
0508H 1 170 28 - CnDty/cc
0510G 10 170 25 15/0.7 Standard
0510R 10 170 25 -  CnDtylec
0550G 510 375 59 15/0.7 HPA
0550RA 26 375 59 - CnDty/fan
0552G 25-40 375 54 15/07 HPA
ﬁﬁﬁﬁm 2540 375 54 - CnDty/fan
1403G 15 1050 6 15/0.7 LPA
| 1405G 12 100 14 1507 Standard |
1410G 510 160-200 28 1507 Standard |
1410R 5-10 160-200 28 - CnDiy/cc
1412G 25-45160-200 22 1507 Standard |
1412R 25-45 160-200 22 - CnDty/cc
1448RA 25-5160-200 29 - CnDity/ftan
1450G 5-10 350+ 56 1507 HPA
| 1450RA 26 350+ 56 -  CnDyfan |
1452G 10-25 350+ 50 1507 HPA
1452RA 1025 350+ 50 - CnDtyffan |
1454RA__ 50-80 350+ 40 -  CnDtyfan |
|
| 2203G 15 835 5 1408 LPA
2210G 510 130 20 14/08 Standard
2210R 510 130 20 - CnDty/cc
2212G 25-45 130 16 14/08 Standard
2212R 25-45 130 16 - CnDty/ce
2250G 510 225 40 14/0.8 HPA
2250RA 2.6 225 40 - CnDty/fan
2252G 10-2 225 36 14/0.8 HPA
2252RA 1025 225 36 - CnDty/fan
2254 75 225 32 HPA
2254RH 75 255 32 - CnDty/fan
4405G -5 1550 9 1212 LPA
4410G 10 100 19 12112 Standard
4410R 10 100 19 - CnDtyicc
|4412G 1530 100 19 1212 Standard ‘
4412R 1530 100 19 - CnDty/cc
4448G -5 75-100 25 12112 HPA
4448RA -5 75-100 25 - CnDty/cc
4450G 510 185 35 12112 HPA |
| 4450RA 26 185 35 -  CnDtyfan
4452G 25 185 30 12/12 HPA
4452RA 25 185 30 -  CnDtyfan
4454RA B0-B0 185 26 -  CnDtyfan
Description Size Wt Connectors
LPA=Low-power amp 3x6x5 4lbs UHF

Standard=Mobile/Base 3x6x11 6lbs UHForN
HPA=High-power amplifier 3x10x11 9lbs UHF or N
CnDty/ee=Cont-duty/rack-mt 4x12x19 17lbs UHF or N
CnDty/fan=Continuous-duty,rack-mount,w/forced-air
cooling(2 fans) and low-profile. Size=19wx5hx14d"

Model 1410G  Model 1452G |
Description: All ampiifiers (non-rptr) are linear, all-moda|
with fully automatic T/R switching and PTT capability. The
receive preamps use GaAs FET devices rated at 5db NF
with +18dbm 3rd order IP. LPA, Standard and HPAamps
are intermittent duty design suitable for base and maobile |
operation. Continuous-Duty(repeater amps) are class C
and convection-cooled(cc) or fan-cooled(fan).

Amplifier capabilities: High-power, narrow or wideband;
100-200 MHz, 225-400MHz, 1-2 GHz Military (28v). Also
full Commercial line available - consult factory.

RX Preamplifiers(Low-Noise)

NF GGain
Model (dB) (dB]

Connector

0520B 05 25 BNC
S50MHz 0520N 05 25 N
144MHz 1420B 05 24 BNC ‘
144MHz 1420N 05 24 N
220MHz 2220B 05 22 BNC
220MHz 2220N 05 22 N
440MHz 4420B 05 1B ENC
| 440MHz 4420N 05 18 N
12GHz 1020B 09 14 BNC
| 12Ghz 1020N 09 14 N w

' Consult your local dealer or send directly for further
product information/catalog. All products made in USA.

TESYSTEMS TEL (310)478-0591
P.O.Box 25845 FAX (310)473-4038
Los Angeles, CA 90025
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Fig. 2. PCBI (approximately 2-1/4" x 1-1/2")
provides mounting for the input circuit.

the outer insulation now meets the
braid. With a sharp-pointed instru-
ment, push aside the braid until the
center conductor 1s exposed; extract 1t
from the braid, leaving two terminal
leads each one inch in length. Tin each
tip lead, and solder on a ring terminal.

According to Table 1, measure off

| the specified length, from the junction

of the braid and center conductor to
the coax tip. Hold it!

Despite what the chart specifies, add
one inch to each coax. You will use
this extra length to compensate for the
area density (capacitive effect) in
which you will place your loop for op-
eration. I tuned mine in the shack.

ik e T

C2
MOUNTED
HERE
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—
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PC FOILREMOVED | 11/4"
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Fig. 3. PCB2 (approximately 2-1/4" x 1-3/4")
connects the various capacitors to loop
L2.

When I moved it out to the patio there
was no change, but this will vary de-
pending on your own surroundings. A
500 pF trimmer was used for the 3.5

' MHz band, since the length of coax

needed would have been quite long
enough. However, this limits the
power on this band to only a couple of
waltls.

If you elect to use the trimmer ca-
pacitors for all bands and are going to
use two watts or less, just drop me an
SASE if you're unsure of values and
tuning, and I will be glad to explain 1it.

Tuning the loop

Connect your RG-8X mini coax to

' the loop’s input as in Fig 2. You can

use just about any length—I've used
16 to 50 feet in various situations.
Connect the free end of this coax to an
MFJ-249 SWR Analyzer. At this point
you should have the capacitor of
choice mounted securely to PCB2.

Search the analyzer for a frequency
that obtains a dip. With the added one
inch of coax, your frequency should be
somewhat lower than expected. Then
adjust C1 for the best dip possible. Cl
will pull the loop’s resonance point a
little higher in frequency, so adjust the
analyzer a little higher in frequency,
and you will note that the SWR 1is get-
ting lower.

Start to trim your RG-174 coax,
about 1/8 of an inch at a time, until you
are very close to the frequency se-
lected, and repeat the procedure:

1. Check frequency for a dip.

2. Adjust C1 for a dip.

3. Check frequency again.

4. Trim coax, recheck frequency.
Repeat steps 1 through 4.

Once all your coax caps are reso-
nant, simply roll the larger lengths of
coax over two fingers and secure with
a rubber band or tie-wrap. The 18 and
21 MHz capacitors are short enough to
just hang freely.

Once Cl1 is opumized, for purity an
antenna coupler can be used despite Cl
being in series. Since the loop’s band-
width i1s about 50 kHz, the antenna
coupler will allow wider frequency
variations.



Desired Length of
Frequency Coaxial Cable
7.0 MHz 26-1/8 inches
14.0 MHz 5-3/4 inches
18 MHz 3-1/8 inches
21 MHz 1-5/8 inches
3.5 MHz 1 each Arco
trimmer 500 pF

Table 1. RG-174U chart.

A wattmeter or SWR meter placed at
the input of the loop should reveal a
flat SWR when full power is applied.
If it doesn’t, retune the coupler and re-
touch C1. Proper tuning is the key to
success when using an antenna of this
type. Use of a field-strength meter or
neon lamp i1s a great help, too.

Description

4 7/16" dowels, each at least
31.5 inches long |

1 Wooden block for hub,
3 x 3 x 2 inches wide

Feet #22 insulated audio
| wire

5 Feet RG-174U mini coaxial
cable

1 PC board, single sided,
3 x 5 inches

12 Caltern ring terminals, Red

#22-18
1 Toroid, T 67-7 White

— e e e - O e e T K

5 Feet #24 enamel wire

1 trimmer var. cap 500 (from
Marvac, San Diego, CA)

3] 6-32 x 1 inch screws

6-32 nuts, plus 12 #6
lockwashers

I'Ihbie _2. Parts list.

For operation outdoors, a couple of
plastic pill bottles can be slipped over
PCBs 1 and 2.

Seal the coax caps with Shoe Goop™,
or cement, at their tips and terminal
junctions.

If you cannot beg, borrow, or acquire
an MFJ-249 SWR Analyzer, you could use
a grid dip meter to acquire resonance, and
with the application of very little RF
power, obtain a roughly suitable SWR.

I have accomplished QRP DXCC,
WAC QRP, and 1,000 miles per watt
with Argentina using one watt of power.
I also have 40 states confirmed, using
mostly wire and loop antennas.

See the FUN you’ve
been missing!

Slow

Scan

TV

Every day more and
more hams are
enhancing their
enjoyment of ham
radio by adding
images to their
conversations.

Join the fun!

new Pasokon TV Lite......... $30 + %3 shipping.
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NEW — 220 MHz
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WITH REPEATERS

MOTOROLA
RADIOS
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Motorola, ICOM, Maxon, Yoasu,
FTH 20087008, elc, Linsdan,
Asgency, Asim
Marive ICOM: M10A, mil, ete.

Aviation GO : A2, AX0D

3 dn

I Electron Tubes

Tab(0h, THaRYEA, T 1A, THITIEA, TMESATA,
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——WARFEBAGGE DEM EST": 12BY7A, & 61468 FT-50R Yaesu
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Telephone Hy-Gain
Scramblers Towers Overssas Telaphone Systems

[ANTENNAS: A-S, AES, Cusheralt,
Hy-Gain, Hustler, KLM, METZ,
Lirban, MODUBLOX, TONMA,

Butternul, Multi-Band, Alpha Delta,

AMLL, Antenna Specialist, Barker &

Williamszon, Comet, Diamond, (GAP,

Laresan, Elc.
Watt-Meters Siocked.

BEI

for Aural Aroas
Fm & AM Broadcast
PO AL Transmitters Stocked Garnmin &
L.C . -'. FILTERS Satellite Phones Global Posiioning
B ST Em

ASTRON POWER SUPPLES
Belden Wire & Cable, Int'l Wire

MEXTEL Radios-5 burough
coverage in NY. |
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New York City's
“Aqui Se Habla Espanol

COMPLETE AEPAIR LAR ON PRERISES

LARGEST STOCKING TWOwaY RaDiD DEALER

e-mail: barry_electronics@compuserve.com

We siock: Alinco, Ameco, Ameritron, Antenna Specialist, ARRL,
Aztatic, Astron, Bekden, Bencher, Bird, Butternut, CES, Cusheraft,
Codan, Daiwa, Eimac, Henry Hel, Hustler, Hy-Galn, lcom, KLM, Mextel,

BARRY INTERMATIONAL
FAX 212-925-7001 Phone 212-825-7000

SO TORDLA =G0

COMMERCIAL RADSDS STOCKED:
sMANOM «STANDARLD,

o AESL sRELB abe..
For Orders Call 1-800-990-2929 s seive taiapation WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
i as Ea ity m““‘“hmm' DEALER INQUIRIES INVITED PHONE IN ORDER & BE REIMBURSED
Salurday 10-8 PM { Sunday 12:30-5 pases, repeaters... COMMERCIAL RADIOS STOCKED & SERVICE ON PREMISES.

Kantronics, Kenwood, Larsen, Maxon, MFJ, Mirage, Motorola, Mye,
Patomar, RF Products, Shure, Standard, TUBES & Tube Cartons,
Uniden, Yaasu, Vibroplax, Duplexers, Repeaters, Scannars, Radio

Subways: ¥5 Spring St stop, N, or . train to Prince S1 stop

EXPORT orders shipped immediately. CALL

F train to Howston 58 stop.
Blus: Basdway bus i Prince S8 2tep, Path traln 1o 9th 518Th Ave.

SALES FINAL L Technical help offered upon purchase ] FAX: 212-925-7001
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