Electrical Troubleshooting

Troubleshooting an electrical problem on a motorcycle is normally relatively simple and cheap. 

One only has to develop the skills (and courage), and have the proper tools on hand, to successfully determine where the problem is. After that, the problem can be repaired in short order. I'm going to try to explain in basic terms how to troubleshoot and repair an electrical problem. I know this will be very basic for some of us, but some of us didn't even know what a multimeter was, and those are the folks I'm writing this for.

In order to troubleshoot an electrical problem, one needs the basic tools. These tools are a multimeter, test light, and a good wiring schematic. The multimeter in its basic form tests for resistance, voltage and amperage. 
Normally, in motorcycle maintenance, one doesn't utilize the ammeter as it measures only lower levels of amperage that will not be of value to us. However, testing for resistance and/or voltage is how we will determine where our electrical problem is. 
Multimeters are available in two styles; analog and digital. An analog meter simply uses a needle that swing over a scale of numbers. These numbers correlate to the voltage or resistance you are measuring. A digital meter will simply give you a digital number of the value of voltage or resistance. 
Either meter is acceptable. The analog meter is cheaper, but requires more concentration to use. The digital meter costs about twice as much, but is easier to use. Read the manufacturer's instructions and learn how to use the meter’s features properly. Improper use may yield inaccurate readings and lead to unnecessary parts purchases.

The test light is used to determine if you have voltage in a circuit. Basically, a test light is a twelve volt light with a ground clip and a probe tip. Attached to one end of the light is an alligator clamp that’s connected to ground. On the other end is an ice pick-like probe. If voltage is present, the light will illuminate.

The probe’s sharp tip is used to pierce the insulation of wiring to determine if voltage is present. It's much better however to avoid piercing the insulation when possible and find a connection to touch instead. 
The test light is a very useful piece of test equipment. It is inexpensive and when used with a multimeter, can be invaluable. Both the multimeter and the test light can be purchased at auto parts stores, department stores, and electrical or electronic supply stores (such as Radio Shack).
Probably the scariest tool to use is the wiring schematic. Wiring schematics are normally a part of a service manual. Service manuals are available from many sources (such as the motorcycle (factory) manufacturer, Clymer, and Haynes). The best manuals will be from the motorcycle manufacturer. Factory service manuals cost a few dollars more. Keep in mind that you get what you pay for. I have found mistakes in manuals from all sources. Also, some manuals cover different models. Make sure you are using the schematic for your bike.

When you study a wiring schematic for the first time, it may appear overwhelming. There are a lot of lines and symbols to navigate. Instead of looking at the overall wiring schematic, isolate the suspect circuit. If you take one circuit at a time, you'll find it relatively easy to use. It may seem difficult to do at first, but it will become easier with experience. Trace voltage or continuity thru the suspect circuit wiring and component until you find the source of the problem. 

The first problem you fix will pay for your test equipment. On average, a shop will charge at least an hour of time to diagnose an electrical problem.
Using the meter:

For example, the problem is the headlight is not working on low beam. 
First, set-up and zero the ohmmeter by touching the leads together and turning the ohm adjuster. The meter should go to zero. In not, zero the needle. We're only testing for continuity. Don’t be concerned about Ohm values. In other words, the needle will sweep across the scale indicating continuity. Anything less means resistance, corrosion, or other problems exist in the circuit.
Remove the headlight. Connect the black meter lead to the headlight terminal’s ground wire. Connect the red meter lead on one of the other terminals and check for continuity. Next, connect a meter lead to the third terminal. If either lead shows infinity you've probably just found your problem. (On an analog meter the symbol for infinity looks like the number "8" on its side.  On a digital meter infinity appears as “0.L” on the meter display. If your meter displays something different, check with the instructions that came with your meter.

The meters built-in power source sent a small current through the wires, read how much power was received back in the meter, and then transferred this quantity of electricity in a way we can read it by needle movement or digital readout. If the filament inside the light is blown, the power wouldn’t make it back to the meter and therefore could not be read. 
Let's not make it that easy. For a more challenging problem, say the headlight checked out. To test this problem, connect the meter black lead to a good ground. Connect the red lead to the ground side of the headlight while it is grounded. You should have continuity. If not, that's the source of the problem. 
Next, verify that power is going to the headlight. Change the multimeter over to a voltmeter and turn on the lights. With the black meter lead grounded, connect the red meter lead in one of the headlights connectors and check voltage. The meter should indicate 12 volts. If not, the red meter lead is on the other terminal. Switch the Hi/Low Beam switch and you should see 12 volts on the meter. Repeat for the other terminal.  
For practice, say there’s no power to the headlight. In this case, refer to the wiring diagram. Find the next component in the circuit. Probably the Hi/Low beam switch. You'll find three wires attached to the switch. In most cases, there’ll be a wire for high beam, one for low beam, and a power wire. 
With the black meter lead grounded, touch the red meter lead to first the power lead to verify that you have power (you should because there was power to one of the leads at the headlight connection). Do it for learning experience. You find you have power there, so touch the lead to the switch connection and find you don't have voltage. Flip the switch to make sure you are trying to send power to that side of the switch. If not, you've just verified that there’s a defective Hi/Low beam switch. If you have power, then you can figure there’s an open wire between the headlight and the switch. All you have to do is repair or replace the wire. 
Prior to and during troubleshooting, review the electrical section of the service manual for assistance.  The manual will explain specific troubleshooting procedures for testing specific components such as a solenoids, relays, or switches.
