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It was common practice in the past to encourage every ham 
radio operator engaged in emergency communications to have 
at least one 100-foot length of RG-8 coaxial cable on hand for 
connecting an antenna to a radio at an incident site. 
Experience had shown, however, that in many situations 
shorter lengths were not only more appropriate but preferable. 

Somewhere down the line, the recommendation for 
standardized cable lengths changed from a single cable 
100 feet long, to multiple shorter cables totaling 100 feet in 

length. The scheme most often recommended specified one 
cable 50 feet long and two cables each 25 feet long. 

The rational behind this scheme was that the shorter lengths 
could be used whenever it was appropriate to do so but if a 
long run was needed, then multiple cable assemblies could be 
connected together. 

Although this was, and still is, a good idea, it can be tweaked 
to make it even better. 
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Line Lengths 
When the distance between the antenna and the radio is only 
15 or 20 feet, it makes little sense to connect them with a 100 
foot length of RG-8 coaxial cable. Besides the inconvenience 
of having a large coil of cable stashed behind the radio, there 
is signal loss to consider. At 2 meters, new RG-8 coaxial cable 
has a loss of nearly 3 dB. That means half of the transmitted 
signal and half of the received signal are dissipated within the 
cable as heat. 

In addition, certain lengths of coaxial cable can cause 
unexpected problems. Probably the best example of this is if 
the length just happens to be an odd multiple of a quarter 
wavelength at the operating frequency. When this is the case, 
the coaxial feed line behaves like a transmission line 
transformer and the impedance presented to the antenna port 
on the radio may be much different than expected. 

For example, an 80 meter quarter wave Marconi antenna 
temporarily erected at a height of 15 feet might have a feed 
point impedance in the neighborhood of 12.5 ohms. If this 
antenna were connected to a radio through a 52-ohm coaxial 
cable that happened to be one quarter wavelength long at the 
operating frequency, the impedance presented to the radio 
would be closer to 216 ohms. That’s quite a difference. 

This phenomenon can be avoided entirely by connecting the 
antenna to the radio with a coaxial cable assembly that is a 
multiple of one half wavelength at the operating frequency. 
Using half wavelength cables also provides another and 
perhaps more significant benefit: the SWR can be accurately 
measured at the transmitter end of the feed line rather than at 
the antenna end. This is a lot more convenient, especially 
when trying to get portable stations on the air quickly at 
temporary locations. The downside to this approach would 
seem to be that an entire family of cables would be needed to 
cover all of the ham bands; but that’s not so. As it turns out, 
there is a magic number. 

The Magic Number 
Without delving into transmission line theory and all of the 
mathematics associated with it, suffice it to say that for 
coaxial cables manufactured with a solid polyethylene 
dielectric having a velocity factor of 0.66, e.g., RG-8 and 
RG-58, the magic number is 11 feet. 

For emergency deployments, only two specific cable lengths 
are necessary to support operation on all of the ham bands 
from 80 meters through 70 centimeters. Those lengths are 22 
feet and 44 feet. 

On 75 or 80 meters, a half wavelength feed line is about 88 
feet long; therefore, one 44-foot long cable and two 22-foot 
long cables could be connected together to achieve a half 
wavelength feed line for these bands. 

On 40 meters, a half wavelength feed line is about 44 feet 
long; therefore, just the 44 foot long cable could be used 
unless, of course, a longer feed line is required to physically 
connect the antenna to the radio. When that’s the case, the two 
22 foot lengths could be used as well. 

On 20 through 10 meters, either the 40 meter or the 75/80 
meter solution could be used successfully. 

On 6 meters, 2 meters, and 70 centimeters, the 22-foot long 
cable should be used to minimize line loss; however, if the 
antenna and the radio are further apart than that, the 44-foot 
long cable or a combination of 44-foot and 22-foot long cables 
could be used. 

Line Type 
RG-8 coaxial cable is heavy and bulky. Since ham radio 
stations set up in ad hoc environments usually don’t run more 
than 100 watts of RF power output, and since the cable runs 
are usually relatively short, there really isn’t any reason to use 
it unless the run is long and the operating frequency is very 
high. 

RG-58 coaxial cable is lighter, more manageable, and is 
preferable in most situations. Anyone who has ever had to 
hike to a remote site carrying supplies and radio equipment 
certainly can appreciate the benefit of reduced weight. 

Table 1 shows signal loss versus frequency for RG-58 and 
RG-8 coaxial cables. Notice that the loss for a long run of 
either cable at the 70 centimeter band is much higher than 
what would usually be considered acceptable. At this 
frequency, a low-loss type of coaxial cable such as LMR-400 
or LDF-50 would be preferable but for a short run in an 
emergency environment RG-58 will work. 
 

Table 1 
Loss per 100 Feet 

 
Cable 10 MHz 50 MHz 150 MHz 500 MHz 

RG-58 1.5 dB 3.3 dB 5.6 dB 10.5 dB 
RG-8 0.7 dB 1.8 dB 2.7 dB 4.8 dB 

 

Summary 
Having standardized coaxial cable assemblies readily 
available in various lengths makes sense and is certainly a 
good idea. 

To avoid unpredictable performance, use one or more half 
wavelength lines between the antenna and the radio. The 
standardized cable lengths should be 22 feet (instead of 25 
feet) and 44 feet (instead of 50 feet). And, use RG-58 instead 
of RG-8 to minimize weight unless circumstances dictate 
otherwise. 

Finally, don’t forget to attach a PL-258 “barrel” connector 
onto each cable assembly so when a longer run is needed, 
several standardized cable assemblies can be connected 
together without delay. 
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