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	Got a blown fuse? Every time you replace it, it blows again? Maybe this can help. 
Fuses are the protection device in an electric circuit, and it blows due to too much current flowing. This is almost always due to a short circuit.
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Heres a very simple circuit, and is a good example of how the circuit works. Theres power (battery), wires to connect the devices, a load (light , fan, starter..), and a fuse. If the fuse blows, the load can be the problem, or the wire , between the fuse and the load. The black wire, which is the ground circuit, wont cause a problem if it has a short. In fact if the black wire has a short to ground, it may work better, if its a better connection than the original ground. But anything after the load, wont blow the fuse.

[image: image2.jpg]



If the circuit is identifiable, and the load is known (sometimes it isnt easy to figure where the load is), but if its the fuse for the fan or lights..then we have a good idea where to start. Disconnect the connector at the load, and do this with the key off. Replace the fuse with one that is the correct rating, and never one with a higher rating. If you put a higher rated fuse in the circuit, you could end up with a fire, or fried wiring...much more expensive to replace than a fuse. 
Turn the key on, and see if the fuse blows. If it does, then the wire has a short circuit to ground. 
If the fuse doesnt blow, then the load is probably defective, and a service manual will give the specific steps for checking the device . Most likely it will be very low resistance. 
To verify the short, turn the key to off, and it wouldnt hurt to disconnect the positive terminal on the battery, then go to the load side of the fuse holder, with an ohmeter, and check the resistance to ground. A good circuit will show open, or infinent resistance, and a short will show almost no resistance or very little. 
If you dont have an ohmeter, a test light will also work. These things require the circuit to be active(current flow) , in order to light up. If you have one of these, then leave the battery connected. 
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Heres a picture of the test light, its a GB unit, with two aligator clips. Its for a low voltage circuit, 5 to 50 volts. They can be found at Home Depot or Lowes, or any good hardware store. They run about $1.50. I like the ones that have the aligator clips, because it will stay connected without being held. Becare to not touch the leads together, if they are on the fuse terminals. That would cause a dead short, and by pass the load carring ability of the test light. Some fuse boxes are vey crowded and it can happen . 
A ohmeter will also work for doing this, but the battery needs to be disconnected, when doing the checking. Put one lead on the load side of the fuse holder, and one lead to ground. It will show low resistance when shorted, and high resistance when open. the test light is much easier to work with. 
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The tester can go directly in the fuse slot, and replace the fuse. The test light now becomes the load, and as before, any short downstream of a load, is unimportant. When the key is turned on, the light will light up, when the short is present, and will go off when the short is removed.
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I like using the test light over the ohmeter, due to the simplicity. The light is either on or off, current is flowing or not. 
Now start wiggling the wires very carefully, which go to the original load device. Wiggle as small a section as posible, as you work your way to the original load. Watch the test light, and when it goes off, the short circuit is near by. Look the wire insulation over carefully, and find the bare wire, which is touching ground. Tape or insulate the wire, and if it looks like it will chafe again in that area, put a small rubber hose over the wire at the frame, or tie it away, so it wont chafe again. 
To demonstrate the amout of current flow thru the test light, I wired the test light directly to the car battery, and put the voltmeter in series, and measured the current flow. I got this cen tech voltmeter, at Harbor Frieght, for 3 bucks, on sale. It works as well as my 40 dollar voltmeter. If you dont have one, its a good deal, even at the normal price of 9 bucks.. 
Unless youre confident in measuring voltage and current, dont try this. If you accidently go post to post on the battery with the voltmeter set on amps, and the meter isnt protected, youll smoke it. 
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You can see the current flow is only 28.9 miliamps, or .028 amp. Very minor. You can see, the high reistance of the test light protects the meter and any circuit its in. If the quad was blowing a 30 amp fuse, this certainly wont harm a thing. 
Lets say, you dont find the spot in the wire, where the short is. You wiggle and wiggle, and the light stays on. Youve checked every inch, and cant find the bare spot, touching any metal. Well its time to splice in a new wire. 
Make sure you use a wire, of the same size or bigger diameter. The bigger the wire, the more expensive it is, but also the more current it can handle , and the lower the resistance it has.
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This sketch is simplistic, and is never this easy, but is meant to show what is needed. The new wire, in blue, is spliced in, near the fuse box, and the load. Then the old wire is snipped at both ends. If its left unsnipped, itll still provide a short, and the problem will still be there. 

These scotch lock quick splices work very well, and are quick and easy to use for splicing.

[image: image8.jpg]3M Scotch Lock

Quick Splicer







