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Prior to Retro Systems arrival at the cutting machine installation site, the following 
grounding procedure and test must be preformed.  This grounding procedure will 
differ from location to location due to differing soil compositions.  If the 
recommended earth ground of ≤.75v cannot be attained, ground enhancing material 
may be required. 
 
 
 
Required materials: 
 
Minimum of 3 - 10ft. ½” copper ground rods. 
100 W 115VAC Shop light (bulb type, NOT florescent) 
Digital Voltmeter capable of measuring AC voltage 
6ft. 12ga. Extension cord 
#4 Fine strand welding cable 
½” Ground rod clamps 
Hammer drill with ½ mason drill bit capable of drilling through building cement pad.   
Sledge hammer 
 
 
Other Materials that may be required depending on the site: 
 
GEM Material 
Additional ½” copper ground rods 
½” Ground rod couplers 
 
 
 
Grounding Procedure: 
 

1. Locate the first ground-rod hole as close to the intended machine location as 
possible.  The optimum ground rod location for must Retro Systems machines is 
along the left hand side (master side) of the machine where the power track tray 
is. Drill a ½” hole all the way through the concrete building pad. 

2. Locate two more holes with a minimum of 10ft. between any other holes, since 
the grounds rods cannot be within 10ft. of each other, and then drill ½” holes 
through concrete building pad. 

3. Drive one ground rod in each of the three holes.  This can be done by use of a 
driving tool attachment used on certain hammer drills or can be accomplished by 
use of a sledge hammer.  Drive the ground rod until there is 2” of exposed rod 
remaining above the concrete pad. 

4. Now connect the ground rods together using the #4 welding cable and the ground 
rod clamps. 

5. Test the ground rod system voltage shown in the next section. 
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System grounding check procedure: 
 
1. Make sure no cables are connected from the ground rods to anything else. If 

several rods are connected together, leave them connected. 
2. Set the digital volt meter to read AC voltage.  
3. If the meter is not auto-ranging, set it to the millivolt range. 
4. Verify that the 115 VAC receptacle is LIVE by plugging the trouble light into the 

receptacle with the 100 watt bulb installed and turned on. 
5. Plug the extension cord into the wall outlet. 
6. Referring to Figure 1, insert one side of the trouble light plug into the “HOT” side 

of the extension cord receptacle. If the outlet the trouble is plugged into is wired 
correctly, the “HOT” side will be the narrower slot.  

7. Insert the RED meter lead into the “NEUTRAL” side of the extension cord 
receptacle. If the outlet the trouble is plugged into is wired correctly, the 
“NEUTRAL” side will be the wider slot.  

8. Touch the other blade of the trouble light plug to the ground rod. 
9. If the breaker trips immediately, the circuit may be on a GFI type, which will not 

permit such a testing method.  
10. With the bulb socket test probe still attached to the ground rod, connect the black 

meter lead to the ground rod and record the displayed value. 
11. A reading of .500 millivolts (.500 VAC) or less indicates an optimum ground. A 

reading of 500-750 millivolts (.500 - .750 VAC) indicates an adequate ground. A 
reading of over 750 millivolts (.750 VAC) indicates an inadequate earth ground 
source that must be corrected before the machine is installed.  

12. Other grounding procedures follow if a value less than .75 volt cannot be reached. 
 

 
 

Figure 1 
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Alternative grounding Procedures: 
 
 More ground rods can be driven: 

1. Drive more ground rods keeping a 10ft. distance to nearest ground rod. 
2. Drive ground rods deeper into ground by welding another ground rod on top 

of pre driven ground rod or use ground rod couplers on top of pre driven 
ground rods. 

3. Recheck system voltage as more ground rods are driven. 
 
 
GEM procedure: 
1. A 6” diameter hole must be drilled 17ft. into the ground through the concrete 

building pad.  
2. A ¾” in copper ground rod must be driven one foot past bottom of 17 ft. hole. 
3. The remaining volume of the hole must be filled with GEM material that can 

be purchased locally or through Retro Systems LLC. 
4. This can be repeated until an adequate ground in acquired.  


