
THE AMATEUR RADIO

MAGNETIC LOOP ANTENNA

IS IT

MYSTICAL, MAYBE EVEN MAGICAL?

OR

JUST ANOTHER COMPROMISE ANTENNA?

OR

A FUNNY LOOKING YARD ORNAMENT?

LETS FIND OUT!



LET’S DEFINE A TERM

WHAT IS A

\

“COMPROMISE

ANTENNA”?



YOU MAY HAVE READ THE SAME CLAIMS I HAVE

THAT THE MAG LOOP ANTENNA WILL PERFORM COMPARABLE TO A FULL SIZE ½ WAVE 

DIPOLE OR A ¼ WAVE VERTICAL

AND THAT IT DOES THIS JUST 5 OR 6 FEET ABOVE THE GROUND

YEAH RIGHT!

 THIS REALLY SOUNDS LIKE A BIG STEAMING PILE OF YOU KNOW WHAT



WHAT GOT RON INTERESTED IN MAG LOOP ANTENNAS?

WELL IT’S ALL PAUL’S (K7RKO) FAULT. 

ON THE SUNDAY NIGHT THUNDERBIRD NET I KIND OF KEEP TRACK OF 

SIGNAL LEVELS AND DISTANCES TO PARTICIPANTS.

PAUL’S QTH IS ONE OF THE MORE DISTANT STATIONS FROM ME YET HIS 

SIGNAL IS ALWAYS ONE OF THE STRONGEST, NOT COUNTING STATIONS 

THAT ARE JUST A MILE OR TWO AWAY.

I LEARNED QUITE SOME TIME AGO THAT HE WAS USING A CIRO MAZONNI 

MAGNETIC LOOP ANTENNA.  MOST OF THE OTHER NET PARTICIPANTS 

USE SOME FORM OF VERTICAL ANTENNA.

THAT GOT ME INTERESTED IN MAG LOOP ANTENNAS







Ciro Mazzoni Baby Loop

Bands = 40 meters – 10 meters

Power handling capability:

450W up to 21 MHz

1 KW 22 to 29.8 Mz

Cost = over $2000

Company established in 1960

Antennas sold = over 4,000



BUT!  DO THEY REALLY LIVE UP TO THE EXTRODINARY CLAIMS OF 

PERFORMANCE COMPRABLE TO A FULL SIZE DIPOLE OR VERTICAL??

AND,  FROM A VERY PHYSICALLY SMALL ANTENNA?

PRETTY HARD TO BELIEVE!

I DECIDED TO TRY TO FIND OUT FOR MYSELF.

TESTING ON THUNDERBIRD NET



RESULTS OF TESTING ON

 OUR THUNDERBIRD NET

AT 28.42 MHz

THE TEST
I ASKED EACH NET PARTICIPANT TO RECORD MY SIGNAL STRENGTH WHILE I 

TRANSMITTED A CONTINUOUS CARRIER AT 400 WATTS

TEST #1  ¼ WAVE ELEVATED GROUND PLANE VERTICAL ANTENNA

                      TEST #2  MAG LOOP ANTENNA

RESULTS:
MY SIGNAL STRENGTH WAS THE SAME AT ALL STATIONS

FOR BOTH ANTENNAS EXCEPT THOSE IN THE NULL

OF THE MAG LOOP RADIATION PATTERN



WELL WOW!
IT LOOKS LIKE THOSE PERFORMANCE CLAIMS ARE TRUE!

HOW CAN THIS BE?

THE MAG LOOP ANTENNA IS VERY SMALL COMPARED TO A 

FULL SIZE ¼ WAVE ELEVATED GROUND PLANE VERTICAL 

ANTENNA

IT SHOULD BE JUST ANOTHER COMPROMISE ANTENNA

HAVE TO LOOK INTO THIS ANTENNA AND FIND OUT WHAT 

THE HELL IS GOING ON!



SO, WHAT MAKES THE MAG LOOP ANTENNA WORK?

BASICALLY, IT IS A VERY HIGH Q RESONANT CIRCUIT.

YEAH, HERE WE GO AGAIN WITH THAT THING CALLED “Q” 

(OR QUALITY FACTOR).

THE 2 BELL NON-ELECTRONIC COMPARISON IS USEFUL IN 

GAINING AN UNDERSTANDING OF Q

SO, WHAT IS GOING ON INSIDE THIS VERY HIGH Q 

RESONANT CIRCUIT?   

THIS IS WHERE THE MAGIC HAPPENS! 

TO APPRECIATE THIS “MAGIC” LETS FIRST LOOK AT A 

STANDARD ¼ WAVE VERTICAL OR ½ WAVE DIPOLE.



LET’S TAKE OUR TRUSTY YEASU, ICOM, KENWOOD OR 
WHAT EVER AND DRIVE 100 WATTS OF RF INTO THE 
STANDARD ½ WAVE DIPOLE.

OF INTEREST IS, WHAT IS THE RF CURRENT FLOWING IN 
THE ANTENNA?

LOOKS TO ME LIKE IT’S PROBABLY SOMEWHERE AROUND 
1.5 AMPS 

WHY DO WE CARE? BECAUSE RF CURRENT FLOWING 
THROUGH A CONDUCTOR RESULTS IN “ELECTROMAGNETIC 
RADIATION” 

OK, NOW, LETS DRIVE THAT SAME 100 WATTS
INTO THE MAG LOOP ANTENNA ON 20 METERS WITH THE 
LOOP TUNED TO THE OPERATING FREQUENCY.

CIRCULATING RF CURRENT IN THE LOOP WILL BE 22.7 
AMPS!!!!!

ALSO, THE RF VOLTAGE AT THE CAPACITOR WILL BE 4,242 
VOLTS RMS OR THE PEAK VOLTAGE WILL BE ABOUT 6,000 
VOLTS!!



THIS EXPLAINS HOW SUCH A PHYSICALLY SMALL ANTENNA CAN 
PERFORM COMPARABLY TO A FULL-SIZE DIPOLE OR VERTICAL.

BECAUSE THE Q VARIES, DUE TO LOOP SIZE VERSES FREQUENCY, 
THE CURRENT AND VOLTAGE NUMBERS CHANGE FOR DIFFERENT 
BANDS.

WHAT ARE THE PROS AND CONS OF MAG LOOP ANTENNAS?

PROS:
1. VERY SMALL SIZE. (GOOD FOR HOAs)

2. PERFORMANCE COMPARABLE TO FULL SIZE ANTENNAS.

3. MULTI BAND OPERATION.

4. GOOD PERFORMANCE JUST 5 FEET ABOVE THE GROUND.

5. LOW ANGLE OF RADIATION. (GOOD FOR DX)

CONS:
 1. VERY NARROW BAND WIDTH.

  2. TUNING IS CRITICAL AND PREFERABLY SHOULD BE 

       DONE AUTOMATIC OR AT LEAST REMOTELY DONE.

   3. IT’S A COMPLEX ANTENNA TO BUILD AND EXPENSIVE TO BUY.

   4. VERY HIGH VOLTAGES ARE PRESENT ON THE LOOP



I had mentioned that stations located in the null of the Mag Loop 

reported my signal was weaker than when I transmitted on the 
vertical antenna.

SO:

Then the Mag Loop antenna is directional?   Answer :  YES

Does the Mag Loop antenna radiate in all direction?  Answer : YES

WELL:

How can that be?

As I mentioned the Mag Loop antenna is different, very different than 
typical conventional antennas like dipoles or verticals.

LETS TAKE A LOOK AT THE MAG LOOP RADIATION PATTERN FOR 
AN EXPLANATION.





SO THAT’S ABOUT IT.  I KNOW I WENT THROUGH A LOT OF 

MATERIAL VERY QUICKLY.  

 

IF YOU WOULD LIKE TO SPEAK TO SOMEONE WHO HAS A 

LOT OF EXPERIENCE USING THE CIRO MAZZONI BABY 

LOOK I SUGGEST TO TALK TO PAUL K7RKO. IM SURE HE 

WOULD BE HAPPY TO FILL YOU IN. 

 

IF ANYONE HAS A QUESTION, I WILL DO MY BEST TO 

ANSWER IT. 

 

 

I WOULD LIKE TO THANK EVERYONE FOR BEING HERE AND 

LISTENING TO MY PRESENTATION. I HOPE YOU FOUND IT 

INTERESTING. 

 

73 

 

RON  KJ7PAQ    PAQ = PROBLEMATIC AND QUESTIONABLE  
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