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PURPOSE 

• Provide information to allow the selection of 
the correct coaxial cable for your station. 

• Prevent improper cable performance that can 
result in unexpected cable radiation and poor 
antenna performance. 

• Introduce two coaxial cable performance 
parameters: 
– Characteristic impedance 

– Attenuation (frequency dependent) 
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Description of Coaxial Cable 
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THEORY page 1 
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THEORY page 2 
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Large Coaxial Cables 
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Characteristic Impedance, Zo 
• The Characteristic Impedance of a cable is simply 

that resistance, when placed across  the end of 
the transmission line, results in no reflected wave 
back to the source.  
 

          Zs=Zl=Zo 
 
• When a different impedance is present, the 

resultant reflected wave amplitude can  be 
expressed as Voltage Standing Wave Ratio or 
VSWR. 
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Coaxial Cable Absorption Losses 
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Importance of Minimizing  Reflections 

• Coaxial Cable Additional Loss factor, next slide. 

• VSWR output power “fold-back” in solid state 
rigs.   Typically complete shut down when 
VSWR reaches 3:1. 
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Additional Cable Loss due to SWR 
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SWR Measurement 
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Measurement of Cable Loss 

• A number of antenna analyzers can measure the 
absorption lose versus frequency for a know length, 
this can then be compared with the manufacturer’s 
specifications to detect deterioration of the cable. 

• Example of why this could be important: 
• K5GM noticed a significant change in his Mosley TA-33 

trap yagi performance.  After careful analysis, the braid 
in a short section of the RG-213 coaxial cable had 
deteriorated due to water incursion.  Maybe earlier 
absorption testing might have caught this pending 
failure?   
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Use of The NanoVNA For 
Antenna Measurements 

W5IFQ 

15 AUG 2021 
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Using the RigExpert AA-230 Zoom   
To Measure Cable Loss 
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See Review article:  ARRL QST March 2016 



Using the MFJ-259B 
To Measure Cable Loss 
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History of Coaxial Cable Impedance 

• The best coaxial cable impedances were 
experimentally determined at Bell Laboratories in 
1929 to be 77 Ω for low-attenuation, 60 Ω for 
high-voltage, and 30 Ω for high-power. For a 
coaxial cable with air dielectric and a shield of a 
given inner diameter, the attenuation is 
minimized by choosing the diameter of the inner 
conductor to give a characteristic impedance of 
76.7 Ω.[14] When more common dielectrics are 
considered, the lowest insertion loss impedance 
drops down to a value between 52 and 64 Ω. 
Maximum power handling is achieved at 30 Ω.[15] 
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Optimum Cable Zo 

• The arithmetic mean between 30 Ω and 77 Ω 
is 53.5 Ω; the geometric mean is 48 Ω. The 
selection of 50 Ω as a compromise between 
power-handling capability and attenuation is 
in general cited as the reason for the 
number.[14] 50 Ω also works out tolerably well 
because it corresponds approximately to the 
feedpoint impedance of a half-wave dipole, 
mounted approximately a half-wave above 
"normal" ground. 
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Cable Attenuation by Type 
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Popular HF Coaxial Cables – 100 watts 
RG-58 A/U 
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Popular HF Coaxial Cables – 250 watts 
RG-8X (Belden 9258) 
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Popular HF Coaxial Cables – 1000 watts 
RG-8U and RG-213 
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Popular VHF/UHF Coaxial Cable 
LMR-400  
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Popular HF QRP Coaxial Cable 
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Note: Use of BNC connectors rather 
than standard PL-259 connectors 



RG-174V Loss Chart 
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3dB Loss is one-half of your transmit power 



Coaxial Cable Connectors – RG-58 A/U & RG-8X 
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Crimping Tool (Amazon) 
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Note: RG-240 uses same crimp tool as RG 8X 



Coaxial Cable Connectors – RG-8 and RG-213 
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Coaxial Cable Connector – LMR-400 
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Building Cables 

• Unless you are a good technician, I would 
recommend purchasing coaxial cable with 
connectors installed! 
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My Favorite Cable Companies 

• Amazon 

• DX-Engineering - https://www.dxengineering.com/  

• ABR Industries - https://abrind.com/  (custom lengths) 

• Times Microwave - https://timesmicrowave.com/  

• Belden - https://www.belden.com/  

• Show Me Cables - https://www.showmecables.com/  
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Choke Baluns 
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Use and Placement of Choke Baluns 

• Used when going from a balanced antenna 
(Dipole) to a unbalanced transmission Line 
(coax). 

• Place at  antenna feed point. 

• Note: a tightly wrapped coil of coaxial cable 
can serve as an “air” balun, but wrapping the 
coaxial cable around a ferrite core is more 
efficient.  
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Non-coaxial cable transmission Lines 

• Air dielectric twin-lead i.e., ladder line, is another 
transmission line option that has very low 
absorption loss at HF frequencies. 

• Use of Ladder Line requires special matching 
networks to match its high impedance (300 to 
450 ohms) to the 50 ohm output of a typical 
transceiver.   The built-in auto-tuner in a typical 
amateur radio transceiver cannot match to ladder 
line so an external tuner (manual or automatic) is 
required.  
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Cable Attenuation of Ladder-Line 
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Ladder-Line 



Summary 
• Coaxial cable can efficiently allow your antenna to 

function with your amateur radio transceiver if the 
following rules are followed: 
– The antenna impedance must match the coaxial cable 

characteristic impedance, typically 50 ohms. 

– To minimize cable loss,  the length and highest operating 
frequency will dictate cable selection. 

• When using a balanced antenna (dipole), a 1:1 Choke 
Balun should be installed at the antenna feed point. 

• To minimize transmission line losses, consider using 
Ladder-Line for multi-band dipole antennas. 
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Questions? 

Lewis Thompson – W5IFQ 

 

 

 Personal Cell – 512-587-9944 

Home E-mail: w5ifq@att.net 
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