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S W R 
 

Super Wonderful Radio ?? 

 

 

Some Whiskey Required ?? 

 

 

 

NOPE ! 

 



Standing Wave Ratio 
 

 

 

DEFINITION: 
 

The most widely used and least 

Understood numbers in 

Amateur Radio 

 

 

 

HOLD ON TO YOUR HAT, 

WE ARE GOING TO CHANGE 

THAT TONIGHT! 

 

 

DON’T WORRY, IT WON’T HURT 

(TOO MUCH)  

 



LET’S START AT THE BEGINNING

WHAT IS S W R ?

TO ANSWER THAT WE

NEED TO TALK ABOUT

REFLECTIONS

AND

INTERFERENCE
(NOT THE QRM TYPE)

DANGER! DANGER! WILL ROBINSON

THIS IS KINDA THE DIFFICULT PART

LET’S JUMP RIGHT INTO REFLECTIONS



WHEN YOU CONNECT YOUR 50 OHM 

COAX TO YOUR ANTENNA AND SEND 

SOME RF UP THE COAX ONE OF TWO 

THINGS CAN HAPPEN 

 

 

1.  YOUR ANTENNA IS ALSO 50 OHMS 

             SO, ALL YOUR RF POWER GOES INTO 

             THE ANTENNA. THIS ALMOST NEVER 

              HAPPENS. 

 

2.  YOUR ANTENNA IS NOT 50 OHMS. 

             SOME OF YOUR RF POWER GOES 

              INTO THE ANTENNA AND SOME OF 

              IT IS REFLECTED BACK DOWN YOUR 

              COAX TOWARD YOUR TRANSMITTER. 

               THIS IS WHAT ALLMOST ALWAYS IS 

                THE CASE. 

 

 

 

 

 

LOOKING AT NUMBER TWO, THIS IS WHERE 

THINGS GET REALLY INTERESTING. 



YOU HAVE RF POWER GOING UP THE COAX  

TO THE ANTENNA AND YOU HAVE RF POWER 

GOING DOWN THE COAX TOWARD YOUR  

TRANSMITTER. THIS IS GOING ON 

SIMOULTANESLY.  THE RF WAVE GOING DOWN 

THE  COAX WILL INTERFERE WITH THE RF 

WAVE GOING UP THE COAX. 

 

 

 

THERE ARE TO KINDS OF INTERFERENCE. 

 

CONSTRUCTIVE INTERFERENCE 

DESTRUCTIVE INTERFERENCE 

 

 

 

HOPE YOU ARE HOLDING ONTO YOUR HAT 

THIS IS WHERE THINGS GET REALLY WILD 

 

 

LET’S LOOK AT AN EXAMPLE OF THESE TWO FORMS 

OF INTERFERENCE. I THINK THINGS WILL BEGIN TO 

MAKE SENSE LOOKING AT WHAT HAPPENS. 



CONSTRUCTIVE INTERFERENCE 
SIGNAL A

SIGNAL B

RESULTANT SIGNAL



DISTRUCTIVE INTERFERENCE

SIGNAL A

SIGNAL B

RESULTANT SIGNAL



SO, HOW DO WE DISCRIBE CONSTRUCTIVE INTERFERENCE?

WE CAN SAY THE SIGNALS ARE IN PHASE

AND, FOR DISTRUCTIVE INTERFERENCE

THE SIGNALS ARE OUT OF PHASE

START THROWING THESE KINDS OF WORD AROUND

AND YOU CAN IMPRESS THE HELL OUT OF YOUR FRIENDS.

THEY WON’T KNOW WHAT YOU ARE TALKING ABOUT

BUT IT WILL SOUND VERY IMPRESSIVE.  

I KNOW, THIS IS ALL INTERESTING BUT,

WHAT DOES IT HAVE TO DO WITH

STANDING WAVE RATIO???



WELL, WE HAVE THESE WAVES, SOME COMING

FROM THE TRANSMITTER GOING UP THE COAX

TO THE ANTENNA. THEN WE ALSO HAVE THE WAVE

REFLECTED AT THE COAX/ANTENNA CONNECTION

GOING DOWN THE COAX BACK TO THE TRANSMITTER.

THEY INTERFERE WITH EACH OTHER. SOMETIMES

CONSTRUCTIVE INTERFERENCE AND SOMETIMES

DISTRUCTIVE INTERFERENCE. OR, SAID ANOTHER

WAY, SOMETIMES IN PHASE AND SOMETIMES OUT

OF PHASE.



IF WE HAD MAGIC EYEBALLS AND COULD SEE THESE 

STANDING WAVES, WHAT MIGHT IT LOOK LIKE?

SO, WHAT IS THIS SWR?  THE RATIO IS 2, THE BIGGER WAVE

IS TWICE THE SIZE OF THE SMALLER WAVE.



AFTER SPENDING ALL THIS TIME EXPLORING WHAT IS ACTUALLY 

GOING ON WITH SWR, LETS SPEND SOME TIME ON THE PRACTICAL 

ASPECTS REGARDING OUR RADIO STATIONS.

ONE IMPORTANT POINT IS:
THERE ARE ONLY TWO THINGS THAT CAN HAPPEN TO RF POWER.

1.  IT GETS RADIATED, TURNED INTO  ELECTROMAGNETIC RADIATION.

2.  IT GETS TURNED INTO HEAT

AS AMATEUR RADIO OPERATORS WE PREFER # 1

FROM A PRACTICAL ASPECT WHAT HAPPENS IF SWR IS HIGH, SAY 3-1?  ASSUME 

FOR A MOMENT THAT YOUR RIG DOES NOT CUT POWER BACK.

IF YOU GRIND OUT THE NUMBERS, 25% OF THE RF POWER GETS REFLECTED 

BACK TOWARD THE TRANSMITTER. LETS ASSUME YOU HAVE 100 WATTS OF RF 

POWER AT THE ANTENNA/COAX CONNECTION. DOES THAT MEAN YOUR 

RADIATED POWER IS 75 WATTS?

NO!



REMEMBER ALL THAT TALK ABOUT REFLECTIONS? 

AND THIS IS ESPECIALLY TRUE IF YOU ARE USING

AN ANTENNA TUNER. THAT REFLECTED POWER HITS THE ANTENNA 

TUNER AND GET REFLECTED RIGHT BACK TO THE ANTENNA. AND, IT 

IS IN PHASE WITH THE WAVE FROM THE TRANSMITTER.

HOW COOL IT THAT?

THE BOTTOM LINE
ALL THE POWER GETS RADIATED MINUS COAX LOSSES. COAX LOSSES 

ARE HIGHER WITH A HIGHER SWR SINCE RF POWER IS MAKING MORE 

THAN ONE TRIP THROUGH THE COAX DUE TO REFLECTIONS.

DEPENDS ON SEVERAL THINGS. WHAT KIND OF COAX, HOW LONG OF A RUN IS IT 

AND WHAT FREQUENCY ARE YOU OPERATING AT. HIGER FREQ = MORE LOSS. THE 

RECOMMENDATION IS: BUY THE BEST COAX YOU CAN AFFORD, ESPECIALLY IF IT’S 

A LONG LENGTH AND YOU LIKE TO OPERATE ON THE HIGHER BANDS. WHEN 

SHOPPING FOR COAX PAY SPECIAL ATTENTION TO LOSS SPECIFICATIONS. TRY TO 

AVOID SHIT COAX LIKE RG58. LEAVE THAT FOR THE CBers.

IS COAX LOSS SIGNIFICANT?



THE BOTTOM, BOTTOM LINE
USING AN ANTENNA TUNER IS ALWAYS A GOOD IDEA, EVEN IF THE SWR IS 

NOT VERY HIGH. TUNERS ARE VERY GOOD AT RE-REFLECTING POWER 

BACK TO THE ANTENNA. TUNERS ARE GENERALLY VERY LOW LOSS. YOUR 

RIG WILL BE VERY HAPPY.

I KNOW, I HAVE HEARD IT, YOU MAY HAVE TOO, WHEN TALKING ABOUT ANTENNA TUNERS.

THE PURIST MAY SAY SOMETHING LIKE: I DON’T USE NO STINKING ANTENNA TUNER. 

THEY ARE NOTHING BUT A BANDAID COVERING UP A CRAPPY ANTENNA.

SURE, THERE IS SOME AMOUNT OF TRUTH TO THAT, BUT ANTENNA TUNERS 

SERVE A USEFUL PURPOSE AND ARE A VALUABE ASSET TO ANY STATION.



THAT’S IT FOLKS!
WE MADE IT THROUGH A SOME WHAT DIFFICULT SUBJECT.

IN CLOSING I WOULD LIKE TO SAY ONE MORE THING.

THIS IS JUST MY OPINION AND WITH MY OPINION AND 5 BUCKS YOU CAN GET A CUP OF COFFEE.

I AM NOT AN EXPERT ON THIS BUT HAVE TRIED TO MAKE IT INFORMATIVE AND 

INTERESTING. IF YOU HAVE BEEN ABLE TO GAIN SOME UNDERSTANDING EVEN THOUGH MY 

PRESENTATION MAY NOT BE THE BEST YOU HAVE EVERY RIGHT TO FEEL REALLY GOOD 

ABOUT YOURSELF AS I AM CONVINCED YOU PROBABLY UNDERSTAND MORE ABOUT SWR 

THAN 90% OF THE HAMS IN THE COUNTRY.

THANK YOU FOR YOUR TIME AND ATTENTION!

RON  KJ7PAQ
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