


 

 

AMATEUR RADIO DREAM ANTENNA 



 

A FEW CHARACTERISTICS OF 

OUR DREAM ANTENNA 

 

 

1. 100% EFFICENTCY, ZERO LOSS 

 

 

2.  1 : 1  SWR FROM DC TO LIGHT 

 

 

 

3.  PERFORMS EQUALLY WELL                    

       COMMUNTICATING WITH STATIONS 

       20, 200, 2,000, OR 10,000 MILES AWAY                          

 

 

    4.      TAKES UP NO GROUND SPACE AND IS 

       INVISIBLE TO PASSERS BY                          



      

    THE BAD NEWS:  Our Dream Antenna doesn’t exist.   

                                   (Yeah, I know, no surprise there) 

 

    THE GOOD NEWS:  By Looking at what is preventing 

                                    us from achieving our dream antenna 

                                    we might be able to get closer. 

 

 

    LET’S GET STARTED AND LOOK AT CHARACTERISTIC 

    # 1.   EFFICENTCY, OR WHAT’S CAUSING THE LOSSES? 

 

     Going to go out on a limb with a WAG and say the culprit 

      is the R word. Yeah, Resistance. That thing that takes 

      current and turns it into heat. 

 

     But before we talk about Resistance we need to talk 

     about RF current. 

 

 

 

 

     RF CURRENT IS WEIRD!  VERY WEIRD! 



 

 

WITH DC, (DIRECT CURRENT) OR VERY LOW 

FREQUENCY AC, LIKE THE 60 HZ POWER WE GET 

FROM THE POWER GRID THE CURRENT FLOWS 

THROUGH THE ENTIRE CROSS SECIONAL AREA OF 

THE CONDUCTOR. 

 

BUT IF YOU START INCREASING THE FREQUENCY 

OF AC SOMETHING VERY STRANGE HAPPENS. 

 

THE CURRENT CONCENTRATES IN A VERY THIN 

LAYER ON THE SURFACE OF THE CONDUCTOR.  

 

THE FOLLOWING PICTORIAL DIAGRAM OF THE 

CROSS SECTION OF A CONDUCTOR ILLISTRATES 

THIS PHENOMINA. 



 

AT DC OR A VERY LOW FREQUENCY AC, CURRENT 

FLOWS THROUGH THE ENTIRE CROSS SECIONAL 

AREA 

 

 

 

 

AT RF THE CURRENT ONLY FLOWS IN A VERY THIN 

LAYER AT THE SURFACE. THE THICKNESS OF THE 

LAYER IS GREATLY EXAGERATED IN THIS DIAGRAM 



 

 

  THIS IS AMMAZING ! ! 
    LET’S PUT THIS SKIN DEPTH INTO PERSPECTIVE 

 

            THICKNESS OF: 
REGULAR COMMON SHEET OF PAPER = .004 INCH 

HUMAN HAIR = .002 - .003 INCH 

LAYER OF DRIED SPRAY PAINT = .001 - .002 

REGULAR KITCHEN ALUMINUM FOIL = .001 



YEAH, THAT’S ALL INTERESTING STUFF 

BUT WHAT DOES IS REALLY MEAN 

FROM A PRACTICAL STAND POINT? 

 

TO ANSWER THAT LETS LOOK AT TWO 

ANTENNAS. SIMPLE DIPOLES FOR 20 

METERS. 

 

THEY ARE IDENTICAL EXCEPT ONE IS 

MADE FROM 16 GAUGE COPPER WIRE (A 

COMMON CHOICE). 

THE OTHER ONE IS MADE FROM ½ INCH 

COPPER TUBING. 

 

I DON’T WANT TO PUT ANYONE TO SLEEP 

WITH A BUNCH OF FORMULAS AND 

NUMBER CRUNCHING SO HERE ARE THE 

RESULTS. 



IF I DID ALL THE CALCULATIONS CORRECTLY 

(NO GUARENTEES) AND MY ASSUMPTIONS 

WERE NOT TOO FAR OFF, THIS IS THE 

BOTTOM LINE 

 

BASED ON A 100 WATT TRANSMITTER 
 

THE ½ INCH COPPER TUBING DIPOLE WILL 

LOOSE ABOUT .53 WATTS DUE TO THE RF 

RESISTANCE. NOT TOO SHABY!! 
 

THE 16 GAUGE WIRE DIPOLE WILL LOOSE 

ABOUT 40 WATTS DUE TO RF RESISTANCE. 

BUT WAIT, IT’S NOT THE END OF THE WORLD. 

YOUR RADIATED POWER WILL BE DOWN LESS 

THAN 3 DB. THAT’S HALF AN S UNIT ON THE 

RECEIVING STATION’S S METER. NO ONE IS 

LIKELY TO NOTICE HALF AN S UNIT UNLESS 

YOUR SIGNAL IS RIGHT AT THE NOISE LEVEL. 
 

I DID MAKE SOME ASSUMPTIONS. I ASSUMED 

ALL THE RF CURRENT WAS FLOWING IN THE 

THIN LAYER WHICH IS NOT EXACTLY TRUE. 

MOST OF IT DOES, BUT THERE IS NO SHARP 

LINE BETWEEN CONDUCTING RF CURRENT 

AND NOT CONDUCTING ANY. 



OK WE HAVE BEATEN ANTENNA EFFICENCY 

TO DEATH, BUT BEFORE MOVING ON TO SWR 

THERE IS ONE MORE COMMENT. 

 

ALUMINUM HAS ABOUT 53% HIGHER RESISTANCE THAN COPPER. SO 

WHY ARE ANTENNAS WITH TUBULAR ELEMENTS ALMOST ALWAYS 

MADE OF ALUMINUM? 

 

1. ALUMINUM IS MUCH LIGHTER THAN COPPER. 

2. ALUMINUM IS CHEAPER THAN COPPER. 

3. THE SKIN EFFECT CONDUCTING LAYER WITH ALUMINUM IS 

ABOUT 50% THICKER THAN WITH COPPER. 

 

OK, ON TO SWR 

WE WOULD LIKE SWR TO BE 1-1 FROM DC TO LIGHT. YEAH 

RIGHT, THAT AIN’T GOING TO HAPPEN. SORRY. IF THAT 

WAS POSSIBLE WE COULD ALL THROW AWAY OUR 

ANTENNA TUNERS.  

 

BUT, WHAT CAN BE DONE TO MAKE THE FREQUENCY 

RANGE WITH A LOW SWR TO BE AS WIDE AS POSSIBLE? 

 

THE ANSWER IS BASED ON SOMETHING CALLED “Q” 

“Q” STANDS FOR QUALITY FACTOR AND IN THIS CASE IT 

HAS TO DO WITH RESONANT CIRCUITS. 

 

WAIT, DON’T LEAVE, THIS WON’T BE THAT BAD.  



IMPORTANT FACT: 

AN ANTENNA IS A RESONANT CIRCUIT 

 

“Q” OR QUALITY FACTOR IN A RESONANT CIRCUIT IS 

DETERMINED BY THE RATIO OF REACTANCE TO 

RESISTANCE. MATHEMATICALLY THIS IS X/R. THE HIGHER 

THE X (REACTANCE) AND/OR THE SMALLER THE R 

(RESISTANCE) THE HIGHER THE “Q”.  THE RESONANCE 

WITH A HIGH “Q” CIRCUIT IS VERY SHARP OR NARROW. 

WITH A LOW “Q” IT’S BROAD OR WIDE. 

 

SO, DID WE SHOOT OURSELVES IN THE FOOT BY REDUCING 

RESISTANCE IN OUR ANTENNA THEREBY INCREASING THE 

“Q”  WHICH WOULD MAKE THE BAND OF FREQUENCIES 

WITH A LOW SWR VERY NARROW. IT KINDA LOOKS LIKE 

THAT AT FIRST GLANCE DOESN’T IT? 

 

NO !!  WE ARE OK,  WE ARE GOOD 

IT TURNS OUT THAT INCREASING THE DIAMETER OF OUR 

TRANSMITTING ELEMENTS REDUCES THE REACTANCE 

FASTER THAN IT REDUCES THE RESISTANCE.  

 

SO, WE HAVE A VERY EFFICENT ANTENNA THAT ALSO HAS 

A LOW “Q” MEANING A WIDER RANGE OF FREQUENCIES 

WITH A LOW SWR. 

 

THIS IS TRULY A WIN WIN SITUATION !! 



 

 

THIS IS WHAT A RESONANT CIRCUIT CONSISTING 

OF A CAPACITOR AND INDUCTOR DOES AFTER IT IS 

“HIT” WITH THE SHARP EDGE OF A SQUARE WAVE. 

 

IT “RINGS” JUST LIKE A CHURCH BELL RINGS 

AFTER BEING HIT WITH A HAMMER 

USING THIS DISPLAY YOU CAN ACTUALLY 

MEASURE THE “Q”.  COUNT THE NUMBER OF 

CYCLES TO AN AMPLITUDE OF 50%. MULTIPLY 

THAT NUMBER BY 4.53 AND THAT’S THE “Q” 



SO, TO GET CLOSER TO OUR “DREAM ANTENNA” AS FAR AS 

CHARACTERISTIC #1 (EFFICENCY) AND #2 (LOW SWR OVER A 

WIDE FREQUENCY RANGE) GOES WE JUST NEED TO USE LARGE 

DIAMETER ELEMENTS FOR OUR ANTENNA. 
 

OF COURSE, THERE ARE TRADE OFFS. THE NEGATIVE SIDE IS A 

HEAVIER ANTENNA AND MORE WIND LOADING SO WE CAN’T GO 

CRAZY WITH ELEMENT DIAMETERS. 

 

I’VE SPENT SO MUCH TIME ON #1 AND #2 THAT #3 AND #4 WILL 

HAVE TO BE VERY SHORT.  

 

ONWARD TO #3. (PERFORMS WELL AT ALL 

DISTANCES 
 

THIS IS GOING TO BE TOUGH BECAUSE THERE ARE SO MANY 

VARIABLES INVOLVED. NAMING A COUPLE: 

1. PROPAGATION 

IT WOULD BE EASY TO SPEND A BUNCH IF TIME ON THIS 

SUBJECT ALONE.  LET’S JUST SAY IT DEPENDS ON THE 

IONOSPHERE AND THE EARTH’S MAGNETIC FIELD. BOTH 

OF COURSE ARE AFFECTED BY WHAT IS HAPPENING ON 

THE SUN. 

2. YOUR ANTENNA’S LAUNCH ANGLE. 

THE LAUNCH ANGLE IS THE ANGLE MEASURED FROM THE 

HORIZON UP AND IS THE ANGLE THAT YOUR ANTENNA 

RADIATION IS STRONGEST. 

FOR HORIZONTAL ANTENNAS THE LANCH ANGLE IS 

GREATLY AFFECTED BY THE ANTENNA’S HEIGHT ABOVE 

THE GROUND. 



IN GENERAL, IF YOU WANT TO WORK DX A LOW LAUNCH ANGLE IS

NEEDED, MAYBE 15 DEGREES OR SO. FOR INSTANCE, FOR 20 

METERS THE LAUNCH ANGLE FOR A HORIZONAL ANTENNA 

VERSES HEIGHT ABOVE GROUND IS AS FOLLOWS

33 FT ……. ½ WAVELENGTH……….. 17 DEGREES (lowest lobe take-off angle) 

66 FT …….  1 WAVELENGTH………..  12 DEGREES

BOTTOM LINE FOR CHARACTERISTIC # 3

YOU CAN’T HAVE YOUR CAKE AND EAT IT TOO. AN ANTENNA THAT

WORKS REALLY GOOD FOR DX PROBABLY ISN’T GOING TO BE VERY

GOOD FOR CLOSER CONTACTS AND VISA-VERSA.

LAST ON MY LIST:  AN ANTENNA THAT TAKES
UP NO GROUND SPACE AND IS INVISIBLE TO
THOSE PASSING BY.

THIS OF COURSE IS OF IMPORTANCE TO THOSE AMOUNG US
(INCLUDING ME) THAT ARE UNLUCKY ENOUGH TO BE LIVING 
IN AN HOA.



 

HOME BREW VERTICAL FOR 10 – 15 – 20 – 40 METERS 

RADIALS ARE UNDER THE GRASS AND ROCKS 

THE HOA THINKS IT’S A FLAG POLE.  



I WOULD LIKE TO THANK EVERYONE FOR 

ATTENDING AND LISTENING TO MY 

PRESENTATION. 

 

HOPING IT WAS INTERESTING AND NOT 

TOO BORING. 

 

73 

RON   KJ7PAQ 
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