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Standing Wave Ratio or SWR is the ratio of the maximum amplitude to the minimum amplitude 
of a transmission line current or voltage.  You will hear the term VSWR or Voltage Standing 
Wave Ratio which indicates that voltage was used to measure the ratio.  Since current, or ISWR 
is the same ratio as VSWR, it can simply be referred to as SWR. 

If the maximum and minimum amplitudes are the same, the ratio is 1:1 which indicates a 
perfect match and is sometimes called a flat transmission line.   For example, a SWR value of 
1.5:1 means the maximum amplitude in 1.5X higher than the minimum amplitude.   

A transmission line is used between a transmitter (source) and antenna (load).  Most 
transmitters want to see a 50 ohm non-reactive load.  A transmission line with a characteristic 
impedance of 50 ohms feeding a resonant antenna with a 50 ohm impedance is a perfect 
match.  The only power loss is due to resistance and dielectric losses in the transmission line 
that lowers the amount of power transferred to the antenna.  A SWR meter would show 1:1.  
However, the SWR indicates little about the antenna performance.  Repeating, SWR indicates 
little about the antenna performance.  For example, our antenna could be enclosed in a metal 
box, or close to power absorbing materials such as metal or ground, or even a dummy load.  
Indirectly however, it may indicate antenna losses.  For example, an antenna is specified to 
have a 2:1 SWR bandwidth of 120 KHz and your antenna measures 250 KHz.  You are excited 
that your bandwidth is better than the specification.  Red flag!  This means you have 
unaccounted losses in the antenna system.    

If the antenna impedance is a poor match to the transmission line it causes a high SWR.  High 
SWR results in three losses:  

 High current ratio in the transmission line increases resistance loss. 

The transmitter can’t deliver all of its power to the antenna.  The power that is not delivered is 
dissipated in the form of heat possibly damaging the transmitter. 

The transmitter usually has a high SWR protection circuit that further reduces the power output 
to reduce the heat.  

An antenna tuner or matcher at the transmitter eliminates problems 2 and 3 but does not 
reduce the additional power loss in the transmission line and may introduce a loss in the match 
circuit.  An antenna tuner/matcher at the antenna eliminates all three but the match circuit 
may have some loss. 
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Most solid state transmitters are Ok with a SWR of 2:1.  It is interesting to note that old vacuum 
tube transmitters or high power vacuum tube amplifiers use a pi network output  and can be 
easily matched to a moderately higher SWR. 

For emergency communications, consider the following: 

 Use a simple antenna.  A resonant dipole is hard to beat – very efficient, easily matched, very 
predictable and easy to put up with two supports or with one support as an inverted V.   SWR is 
not an issue except when operating both ends of the 80 meter band.   

Non resonant NVIS using low loss transmission line to an antenna tuner.   

 

 

If you have any questions or comments, please contact Hal   AD5L@arrl.org 

 

 

5/10/2020    WC-ARES training net     

         

 


