Relays- How to 

Introduction-What is a relay? 
A relay is a type of electromagnetic switch. When power is supplied to a relay a small metal terminal on a spring is attracted towards an electromagnet, this causes the terminal to either make or break a different circuit. 

Relays are usually used to switch power on and off to a component that has a high current draw using a lower current. This is often for the simple practical reason that a higher current means you need thicker wires and a heavier duty switch. A relay allows you to use a small (and therefore cheaper) switch and thin wires to control a large current with the thicker wires being hidden or routed somewhere more practical. 

Relays can also be used singly or in combination as a type of basic computer to control logic circuits (for example if you wanted a light to come on only if two switches were pressed together). This is used less in motorcycles but does occur, for example the system that stops the starter motor working unless the bike is in neutral or the side stand is up and the clutch is in is relay controlled. 
For logic junkies 
IF neutral=1 OR (clutch=1 AND stand=1) THEN starter=1 ELSE starter=0 ENDIF 

When should I use a relay 

They would usually be used when you have added an accessory to your bike which draws more current that the original was designed to or if you want to add electrical parts which have no existing wiring without interfering with the standard wiring loom. Some common examples include adding a high powered horn where the existing wiring is too thin for the current draw or something like a GPS system where you want it to switch on and off with the ignition. 

So what are the different types? 

Some relays have a built-in fuse holder for the “supply” side, this prevents the wires melting or catching fire if an excessive current draw is experienced for some reason. It is can be better to use an “inline” fuse elsewhere in the circuit instead of a fused relay as they are often located in a hard to reach place. 

There are three main types of relay; a standard relay is fine for most applications. There are also “micro” relays for use when space is at a premium and “high current” relays to cope with large amounts of draw, it is unlikely that a high current relay would be necessary on a motorcycle. Another special type of relay which is designed to cope with very high currents is the solenoid; these are only usually used for starter motors. 

Some relays have a diode built in to the “switching” side to prevent current flowing back along the earth side; these would only be used for special applications. 

There are many different types of relay on the market; the simplest is called a “4-pin” or “single throw” relay. When you apply a voltage across two of the pins, a circuit is made between the other two. 
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There are also three types of “5-pin” relay which are: 

Change over where current is supplied to one terminal at rest, when you apply power to the relay, the current is changed over from this pin to another one. 


Double make and break When power is applied to the relay, current is supplied to two separate pins. 
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Twin make and break When power is applied to the relay, current is supplied to two linked pins. 
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So how do I use them? 

Firstly there is a universal system for numbering the terminals on relays as follows: 


85 = “switching” voltage, this is usually the low current side coming from your switch, all this current is powering is a small electromagnet and as such requires only a light-duty switch and thin wiring. 

86= Earth for the “switching” voltage. 

30= the “supply” voltage, this is where the power for whatever you are controlling with the relay goes in; it is the high current side. The wire thickness should be appropriate for whatever current you expect the output device to draw. 

87= the “output” pin(s). This supplies the power coming from the relay to your output device. At rest (ie when no “switching” voltage is present) there is no power supplied to this terminal. There can be more than one of these, in which case they are linked together. 

87a= on some relays there is an additional output pin, at rest, power IS supplied to this terminal. 

87b= an additional output which works in the same way as 87 but is not connected to it when at rest. 

Decide what you want to do and write it down, a good example would be fitting a GPS to your bike so it only comes on when you switch the ignition on. A flow chart is a good way to visualize this: 
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There is only one input and one output so you will only need a single throw relay. Now consider what the input needs to be, you want a wire that is on only when the ignition is on. You could find this at the ignition switch but this is bound to be a crowded area to start with, less wiring or hidden wiring is better. So how about at the fuse box? Well this is good too but most bikes use connector blocks which are difficult to tamper with. What about the supply to the rear brake light switch? This would be good; it is out of the way and only requires you to replace a single terminal with a double one. 

Next step is to draw a circuit diagram; MS paint is excellent for doing these. You will be taking the power for the GPS direct from the battery, so draw that in, you will also need a fuse so either use a fused relay or put an inline fuse somewhere near the battery. Next you need the relay so draw that in. The power supply attaches to pin 30, power out attaches to pin 87 so draw a wire between here and the GPS. The GPS also needs and earth connection, you can either use a frame earth or connect this back to the battery negative. Now the switching current is coming from the brake light switch supply so draw a wire from here to terminal 85. Finally, connect the ground from the switching current. So connect 86 to earth. 
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Now all you need to do is wire it all up. Remember to use the correct thickness of wire and to fix the terminals on properly. How to join wires tutorial 

Now a more complex example This is where someone wanted to wire up two sets of spot lamps, one to come on with the dip and one to come on with main beam. In this case it makes sense to use the existing wiring that goes to the headlamp and the existing switches on the bike. The back of the headlamp casing should have enough room for the relays so again let’s draw a flow chart. 
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As you can see, we have two switches here, the ON/OFF has one possible output so this is a case for a simple single throw relay so draw it on, power in to 30 through a fuse, power from “on” to 85. In reality this would probably be best to come from the terminal normally connected to the ‘dip’ filament of the headlamp. As you can see on the flow chart, the output from this switch goes into the next switch so we are going to connect 87 on this relay to 30 on the next one. 

Right, second switch has one of two possible outcomes with power going to one place or the other. This will need a five pin relay. Since we want power to one or the other it will have to be a “change over” relay. We will use the wire normally connected to the beam filament as a ‘switcing’ current. If there is no power going to beam, it is safe to assume we want it to be going to dip as the first relay has already decided we want the lights to be on so connect pin 87a to the dipped lights. When beam is switched on the relay changes the power over to terminal 87 so connect this to the high beam lights. Now draw in the earths. 
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All that is left is to wire it up. The numbers on the bottom of the relay can be a bit off putting if you don’t know what they mean.  I wrote this down a while ago for a friend who was fitting a pair of spot-lights to his bike, see if it helps some people as well. The above method can also be used to fit heated grips to the bike, this works very well.

PIN 30: POWER FEED (FUSED) 
PIN 85: EARTH 
PIN 86: HIGH BEAM WIRE 
PIN 87: TO THE NEW LIGHTS
