
Motorcycle Wiring Basics 
 
Many people struggle with trying to add electronic modifications or Farkles to their 
motorcycles.  What I am trying to do is to take some of the mystery out of doing this so 
that a novice might decide they can tackle these modifications.  I cannot demonstrate 
everything and there are many things that you will only learn by doing and trying 
different methodologies and solutions (like new connectors).  There is nothing absolute in 
doing these modifications and any item can have many different solutions.  That also 
means if you are knowledgeable you might not agree with my methodologies so just bear 
with me – I’m trying to help a bit. 
 
First I want to cover some basic conventions that are used in wiring.  When I do my 
motorcycle wiring I use different colored wires as follows: 
 
Red - Power or “Hot” wire 
Black - Ground 
White - Power or Ground 
Green - Ground 
 
While these are not exactly according to the Electronic Industries Association it keeps me 
straight when I have to go back and repair something or diagnose an issue. 
 
Second – Connectors and wires come in different sizes.  You can see from this picture the 
difference in the size of the hole in these three different crimp-on connectors. 
 

 
 
The convention is that yellow insulation denotes 10 -12 gauge connectors, Blue 14 - 16 
and red is the smallest at 18 - 20 gauge.  You can find these types of connectors in any 



auto parts store or Radio Shack.  While I did use a spade connector for the example I 
much prefer the ring connectors as they completely encapsulate the attaching screw and 
are more positive and less prone to disconnecting.  Additionally I actually prefer un 
insulated crimp connectors as the insulation will deform once crimped and commonly 
come off.  I pull the insulation off and use shrink tubing to insulate the crimp after it is 
made (as I will demonstrate). 
 
The other common connector that I like to use is a butt end crimp connector.  This is 
essentially a sleeve that is used to connect one wire to another, slip the end of one wire 
into one end and crimp then the other wire into the other end .  We will see these used in 
our example. 
 
Some electrical Formulas: 
 
I don’t want to bore you to death but there are a couple of essential formulas that you 
should be familiar with starting with the biggie – Ohms Law: 
 
E=I(R)   
E = Energy in Volts 
I = Current in Amps 
R = Resistance in Ohms 
 
And: 
P=E(I) 
P = Power in Watts 
E = Energy in Volts 
I = Current in Amps 
 
Without all the math I can tell you that if you know the Watts and Energy (Volts) you can 
solve for Resistance in Ohms and Current in amps. 
 
A motorcycle is a 12 volt system but when the system is running and properly charging it 
should be generating around 14.2 Volts – so for Energy in Volts I use 14.2.  All you need 
now is one of the other items – usually the watts that the item draws (e.g. 65 watts for a 
headlight bulb). 
 
P=E(I)  or  65=14.2(I)   then   I=4.58 Amps 
Now that we know Amps 
E=I(R)  or 14.2=4.58(R)   then   R=3.10 Ohms 
 
Now for your ease – here is a website that has a calculator: 
http://www.sengpielaudio.com/calculator-ohm.htm 
 
 
Sizing the wire in a circuit 
 

http://www.sengpielaudio.com/calculator-ohm.htm


Now that you are so smart and full of formulas (or know the shortcut) it is time to show 
you how to decide what gauge wire to use on your circuit. 
 
I wish I could give you a simple chart that says – so many watts – use this size wire, but I 
can’t.  OK – I can if you want to shortcut it: 
 
http://www.powerstream.com/Wire_Size.htm 
Look at the chart and see the maximum Amps that can be carried by each different gauge 
in the table.  This gives a rough estimate. 
 
To do it correctly It is not only a function of the load (watts) but of the length of the 
circuit.  So you need to know two items: 
1.  How many watts? 
2.  How long is the circuit? 
 
Why how long?  Because the wire itself has resistance to the movement of electricity and 
that is what generates heat in the wires causing it to deteriorate and possibly cause you 
real problems (like fire).  Notice in the same chart there is a column for Ohms/1000ft.  
Knowing the length of your circuit you can get the resistance (Ohms) for the particular 
length of wire you are using and then calculate the Voltage drop over the circuit. 
 
Once again – you do not have to do this (but you could given the formulas above!!) 
because there is a calculator for this just below the table 
http://www.powerstream.com/Wire_Size.htm 
 
I actually prefer this calculator as it shows you the voltage drop for many different 
gauges all at once and you can see which one you need and you can use your exact 
voltage (14.2). 
http://www.stealth316.com/2-wire-resistance.htm 
 
According to the National Electric Council you should not have a voltage drop in excess 
of 2%.  Since we are using 14.2 that means we want a drop less than 0.28 Volts. 
 
 
 
 

Now - lets make a simple circuit. 
 
I’m wiring an ST1300 and I want to add a plug for my rider to be able to plug in a 
Gerbing jacket and gloves.  I know the following: 
 
System Voltage = 14.2V 
Jacket draw = 77watts 
Gloves draw = 22watts 
 
From P=E(I) we get:    99watts = 14.2V (I)  so I = 6.97Amps 

http://www.powerstream.com/Wire_Size.htm
http://www.powerstream.com/Wire_Size.htm
http://www.stealth316.com/2-wire-resistance.htm


I also laid out my wires and cut them to length and they look like this: 
 

 
 
About 28 inches long or 56 total inches.  We will call it 5 feet. 
From  http://www.stealth316.com/2-wire-resistance.htm 
I can clearly see from the calculator that: 
18 gauge = .2272 Voltage drop 
16 gauge = .1422 Voltage drop 
(Note: ONLY USE STRANDED WIRE – NEVER USE SOLID WIRE, it is not flexible 
enough and will eventually fail.  It also has less load carrying capacity) 
 
While 18 gauge clearly is good enough I opt for the 16 gauge (since my wife sometimes 
likes to add her leg chaps). 
 
Now lets add some connectors to the ends of the wires.  As I said I take insulated 
connectors and pull off the insulation then crimp them on and use shrink tubing.  It works 
something like this: 
 

http://www.stealth316.com/2-wire-resistance.htm


 
Strip the wire ends. 
 

 
About ½ of an inch will do it 
 



 
Here are our insulated connectors – notice the blue color for 16 gauge wire.  I pull that 
insulation off using a pair of needle nose pliers while holding the ring with normal pliers. 
 

 
There we go, all nice and clean 
 



 
Now we just crimp those little guys on the bare wire ends 
 

 



Here we are with the shrink tubing.  This is available at Radio shack and finer electronics 
stores (in nice long lengths) of varying sizes, thickness and colors.  Notice I color code 
them to the wires.  REMEMBER – you have to put this stuff on the wire before attaching 
the connectors because it cannot fit over the connector ends (you can get a size big 
enough to go over but it will not shrink enough to be tight. 
 

 
Add a little heat and shrink the tubing around the crimps.  That heat gun is not a standard 
hair dryer but rather a more industrial version used for heating shrink tubing and stripping 
paint and other workshop uses. 
 



 
Now is that sweet or what? 
 



 
Now let’s get our SAE connector end.  Here is a connecting cord that I will cut in ½ to 
give me two connector ends.  This is similar to the two prong Trailer Hitch hookup wires 
available at Radio Shack but those are rated for 5 amps and you can see that these are 
pretty industrial with very good insulation and fine stranded wire.  Available where 
Powerlet Products are sold. 
 



 
 
Ok – cut in ½ now what the heck am I doing with this multimeter.  I am checking for 
continuity so I can tell which wire is positive.  I want the positive lead to be the female 
post (protected lead) on the plug.  I attach one alligator clip to the female plug and them 
find which wire has continuity with the red lead.  That is the one where I will connect our 
red wire (keeping my convention of Red being Power). 
 



 
 
You can see the two butt end connectors that splice the wires together and you can see 
that before I attached them I slipped a little shrink tubing on each wire so that I could 
insulate my connections. 
 
 
 
 
 



 
There is my completed wiring with the nice insulated connections. 
 

 
 



Now I install this on the bike where I want it to exit out the left side of the pillon seat 
towards the front of the seat.  Notice the two zip ties used to hold the line in place while 
keeping the bend angles nice and smooth.  Avoid running over sharp edges or kinking 
your wires when running them.  If you must get close to a sharp edge add Looming (an 
additional cover) to the wires – even if you just put some electrical tape over the 
offending area.  You will be amazed how easily you can rub through insulation in your 
wires and cause a short in your circuit.  It is best to use good practices now instead of 
having to affect a repair at 2:30am in the driving rain. 
 

 
I’m not happy running these unprotected wires and decide to use some simple “stretch” 
looming that I can slip over the connectors and then tape in place with electrical tape. 
 



 
Look how much more sanitary this looks now.  Now all I need to do is attach the ends.  
One goes to the switched power block you see just above my finger (clear plastic holds 
fuses) and the ground attaches to that block of steel with screws in it that I set up on this 
bike as a primary ground block. 
 
There is my very simple electrical circuit and my wife will appreciate somewhere to plug 
in her electrics! 
 
Brian R.  


