GROUNDING AND NOISE

As you can see by the material that has been covered, AC power contains more than just that pure mythical 60 Hz sine wave that you read about in text books. In most cases, filters added to the power line add noise of their own. The capacitors in the filter circuit leak current into the ground system. This noise is usually in the form of a reactive, non-linear leading current. The same type of noise on the ground is caused by switching power supplies found in most computers and digital audio gear. This ground noise usually shows up as hum in audio gear. Class A tube amps and balanced mic pre amps are particularly susceptible to this ground noise. 

All of the power-consuming devices in a studio are connected to unbalanced power (Fig. 7). There are two wires supplying the 120 V power, with the ground for safety (and noise). If you measure between the two feed wires the results will be 120 V. If you measure between ground and one of them you will see 120 V. If you measure between ground and the other lead, you will see zero V. Well, you are supposed to see zero, but because of ground noise and currents, you will measure a couple of volts. Just remember, with unbalanced power, all of the power generated garbage ends up in the ground.
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THE BALANCED POWER ANSWER

Balanced power consists of three wires (Fig. 8). The same three wires that are connected to most studio equipment. If you measure the voltage between the two feed wires, you get 120 V. If you measure between either one of the feed wires and ground you will see 60 V.
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If we take any of the noise generating equipment and connect it to the balanced power source, the noise generated in each leg of the power will be out of phase with each other at the ground. The ground will be quiet as a clam. Balanced power provides the same common mode rejection we are all familiar with in balanced audio. 

. 

GROUNDING 

Quiet grounding schemes in studios sometimes border on the occult. I asked one studio why they had a water cooler in the control room with no water in it. The said that for some reason, when the water cooler was plugged into the same branch circuit as the guitar amps, that there was less hum in the amps. I unplugged it once. They were right. 

Grounding circuits were never meant to carry current except during a short circuit. Objectionable ground currents are those that will provide you with a shock. Anything less than that is OK as far as Underwriters Laboratories is concerned. 

We have all experienced ground loops in the studio. The really bad ones, with hum levels above the signal level, we try to cure. The ever present little hums, that make the DAT meters stick one segment up from the bottom, we try to ignore. We try breaking grounds in balanced cables at one end so that we do not have multiple ground paths for ground loops. We lift chassis grounds with special plugs and make sure that metal chassis do not touch each other. If we removed the currents from the ground, then we would have no current to loop. 

With balanced power, you can use any type of grounding configuration you wish. Star, schmar. You can leave the grounds connected at both ends of your audio cables. You can throw away all of the ground lift adapters. You can finally plug everything in the way it was meant to be plugged in.
