Ground Loops and How To Avoid Them
Q:  What is a ground loop?

A:  In simple terms, a ground loop is an antenna formed by multiple connections to ground.  Typically the two ground points are a DSS dish ground or Cable ground, and a PC ground.
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The loop will pick up 60 Hz electromagnetic interference from the power lines or higher frequency interference from other sources.  This will be an error signal to all voltages referenced to ground (ie most video and audio signals). 
Q:  How do I know if I have a ground loop?

A:  If you have interference in your video picture or hum in your audio, it could be a ground loop.  In video, low frequency interference looks like horizontal bars which scrolls vertically.  High frequency interference is vertical or diagonal lines which roll through the image.

If you suspect you have a ground loop, check which video equipment is connected to AC ground or earth ground.  For earth ground, this is usually your Cable, antenna, or DSS dish.  For AC ground, this is anything with a three prong power connector.  Most consumer electronics are not connected to AC ground to prevent these problems, but PCs almost always are.

Start removing connections from the equipment that is connected to these grounds.  If the interference goes away, you have found a ground loop.  Remember that your Cable or antenna is sometimes connected directly to the TV also!

Q:  How do I eliminate the ground loop?

A:  There are two ways to eliminate a ground loop. 

1. Break the loop:  Eliminate all ground connections except one.  Problem is, most of these connections are there for your safety.  It is not a good idea to remove safety grounds or convert three prong adapters to two prong.  A better way to break the loop is to use a transformer on signals coming from the earth ground.  High end cable/antenna power strips have these built in.

2. Make the resistance of the loop very small:  If the resistance of the loop is small, low frequency noise will be eliminated.  Make sure the AC ground connectors are all on he same outlet.

High frequency interference can also be removed by identifying the source.  Try turning of other electronic equipment in the general vicinity to see if the noise in the image is eliminated.  If you find the source this way, try moving it further away.

