Auto relay wiring diagram

A relay is essentially a switch that is operated electrically rather than mechanically. Although
there are various relay designs, the ones most commonly found in low voltage auto and marine
applications are electro-mechanical relays that work by activating an electromagnet to pull a set
of contacts to make or break a circuit. These are used extensively throughout vehicle electrical
systems. This is the most common reason and useful where an in-line switch or the existing
circuit does not have the capacity to handle the current required. For example, if you wanted to
fit some high power work lights that come on with the headlights but there is a risk that they
would exceed the capacity of the existing loom. High current capacity wiring and switches cost
more than lower current capacity versions, so by using relays the requirement for the more
expensive components is minimised. You can use a single input from one part of an electrical
system e. Although these logical functions have now been superseded by electronic modules
for OEM designs, it can still be useful, fun and often more cost effective to use relays to perform
them for some after-market projects particularly where you have a bespoke application. Note: In
this article we are going to focus on ISO mini or 'standard' relays which have a 1" cube body
and are the most commonly used in vehicle electrical systems. A copper coil around an iron
core the electromagnet is held in a frame or 'yoke' from which an armature is hinged. One end
of the armature is connected to a tension spring which pulls the other end of the armature up.
This is the relay in its de-energised state or 'at rest' with no voltage applied. The braided
bonding strap provides a good electrical connection between the armature and yolk, rather than
relying on contact between the armature pivot point alone. The coil and contact or contacts are
then connected to various terminals on the outside of the relay body. When the coil is supplied
with voltage a magnetic field is generated around it which pulls the hinged armature down onto
the contact. This completes the 'high' current circuit between the terminals and the relay is said
to be energised. When voltage is removed from the coil terminal the spring pulls the armature
back into it's 'at rest' position and breaks the circuit between the terminals. So by applying or
removing power to the coil the low current circuit we switch the high current circuit on or off.
The coil circuit simply switches the high current circuit on. The following simplified circuit
diagram is often used to easily understand how a relay operates:. Normally Open relays are the
more common type. These have two contacts connected to a common terminal. This is based
on standard switch terminology. The terminals on the outside of a 4 or 5 pin mini relay are
marked with numbers as shown below:. The automotive ISO mini relays we have been looking
at above are typically available in two types of pin layout designated Type A and Type B layouts.
These layouts are shown on the two 5-pin relays below pin 87a not present on 4 pin relays :.
You will notice that on the Type B layout pins 86 and 30 are swapped over compared with the
Type A layout. The Type B layout is arguably easier to work with as the connected terminals are
in-line, making the wiring easier to visualise. If you need to replace a relay make sure you use
one with the same terminal layout as it is easy to overlook if you're not aware of the difference.
The terminal widths used on 4 and 5 pin relays are almost always 6. The 9. Relays can look very
similar from the outside so they normally have the circuit schematic, voltage rating, current
rating and terminal numbers marked on the body to identify them. This shows the basic internal
circuits including any diodes, resistors etc. The operating voltage of the coil and high current
circuits. Typically 12V for passenger vehicles and small craft but also available in 6V for older
vehicles and 24V for commercial applications both auto and marine. This is the current carrying
capacity of the high current circuit s and is normally between 25A and 40A, however it is
sometimes shown as a dual rating on changeover relays e. Tip: Knowing the coil resistance is
useful when testing the relay for a fault with a multi-meter. A very high resistance o r open
circuit reading can indicate a damaged coil. Terminal 87 is linked to pin number 87b, giving
double outputs from the single NO contact. The armature contacts both terminal 87 and in this
case 87b at the same time when the coil is energised, creating a dual NO output. Relay with
integrated fuse. A blade or ceramic fuse is connected between terminal 30 and the NO contact,
providing built-in protection for the high current circuit. The fuse is normally mounted in a
holder moulded as part of the relay body so it can be replaced if it blows. Relay with diode
across the coil. A high value resistor performs a similar function to that of the diode in the
previous configuration by absorbing the high voltage spikes created by the collapsed magnetic
field on de-energisation of the coil. The disadvantage of a resistor is that it allows a small
current to flow in normal operation of the relay unlike a diode and is not quite as effective as a
diode in suppressing voltage spikes, but it is less susceptible to accidental damage because
resistors are not sensitive to polarity i. ISO micro relays are, as the name suggests, smaller than
ISO mini relays and designed for use in applications where space is at a premium. They are
rectangular in section and narrower than a mini relay with a slightly different pin layout, and are
typically available in 'make and break' and 'changeover' configurations, with and without
suppression diodes. There are other relay designs that are used for some more complex

applications in vehicle systems. They are still based upon the principle of switching higher
current circuits using smaller current circuits but often combine this with electronics to perform
special functions: Some examples are:. These more complex relays can have up to 9 pins of
various sizes. This increase in the number of terminals over the standard 4 or 5 in more simple
relays is often necessary because additional connections can be required for the in-built
electronics e. This simple circuit uses the power feed to the headlight main beam bulb as the
trigger to energise a relay. The high current circuit in this relay feeds power to the driving light
bulb, so every time headlight main beam is selected, the coil is energised and the driving lights
operate. Note: It is important that the new power feed to the driving lights is fused appropriately
see our Knowledge Centr e fusing guide. Tip: It is a good idea to use a separate relay for the left
and right hand driving lights and have them switched independently from the left and right hand
main beams. This way, if a relay on one side fails the driving light on the other side will still
work. Adding a buzzer that warns when you've left your headlights on. This circuit is designed
to alert you that you've left your lights on by activating a buzzer when you open the driver's
door. If the headlights are on and the driver's door is opened, the door switch will complete the
coil circuit which will complete the high current circuit to the warning buzzer. A warning light
could easily be added in parallel to, or used instead of, the buzzer. Also connects in parallel to
terminal This is a clever little circuit involving two relays and a momentary switch and is more a
of a 'logic' circuit than one used to switch a high current with a low current. Once the ignition
key is in the IGN position, you press and release the momentary switch and then turn the key to
the START position and fire the engine as normal. This has the effect of keeping the coil
energised after the button is released note that whilst the button is pressed there is 0V between
terminals 86 and Terminal 87 also sends power to the coil of Relay 2 which enables the starter
motor solenoid connection, ready for when the key is turned to the START position. When the
ignition is turned off the power to the coil of Relay 1 is cut which cuts the power to the coil in
Relay 2 and breaks the starter motor solenoid circuit, so the engine cannot be started again
without going through the above routine. The momentary switch can be mounted out of sight
and acts a simple starter inhibit security device. This supply also feeds the other side of the
momentary switch. Need some hints, tips or guidance on 12V electrics? Visit our Knowledge
Centre for a wealth of useful information. Watch our YouTube "how to" guides here. We accept
telephone orders Call Relay Guide Overview What is a relay? Why might I want to use a relay?
There are several reasons why you might want or need to use a relay: Switching a high current
circuit using a lower current circuit This is the most common reason and useful where an in-line
switch or the existing circuit does not have the capacity to handle the current required. Cost
saving High current capacity wiring and switches cost more than lower current capacity
versions, so by using relays the requirement for the more expensive components is minimised.
Activating more than one circuit from a single input You can use a single input from one part of
an electrical system e. All Rights Reserved. Company Reg no. Business Hours: Mon - Fri 9am 5pm. Email: sales 12voltplanet. Product Categories. How they work When the coil is supplied
with voltage a magnetic field is generated around it which pulls the hinged armature down onto
the contact. The most simple form of relay. Two circuits terminals 87 and 87a have a common
terminal When the relay is at rest 87a is connected to 30, and when the relay is energised 87
becomes connected to 30 but never both at the same time. Relay with double output. Adding
driving lights that come on with the headlight main beam. Terminal 85 - Connect to a suitable
earthing point on the vehicle chassis. Adding a hidden switch that must be pressed to enable
the vehicle to be started. Every circuit added to a modern car should be run through an
automotive relay. The factory wiring in modern cars is light gauge, and is not designed for
additional loads. A relay can be used to power a new circuit with very little added current draw
on the original wiring. Using a relay can also shorten the distance that high-current wiring
needs to run. Connect relay terminal 87 to the vehicle body or battery negative terminal. Use a
piece of gauge primary wire with a solder-less female spade connector on one end, and a
solder-less ring terminal on the other. Connect relay terminal 85 to an automotive circuit
breaker. Connect the circuit breaker's other terminal to the battery's positive terminal. Use
primary wire that's large enough to handle the current load of the new device. Connect relay
terminal 86 to the device that needs power. Use the same gauge wire as that used for terminal
Run an gauge primary wire to a switch in the driver's area. Power the switch from a fused circuit
inside the vehicle. Connect the wire to relay terminal 30 with a solder-less connector. Lowell is a
freelance writer who has been writing professionally since June , with articles appearing on
various websites. A mechanic and truck driver for more than 40 years, Lowell is able to write
knowledgeably on many automotive and mechanical subjects. He is currently pursuing a degree
in English. How to Wire an Automotive Relay by K. Step 1 Connect relay terminal 87 to the
vehicle body or battery negative terminal. Step 2 Connect relay terminal 85 to an automotive

circuit breaker. Step 3 Connect relay terminal 86 to the device that needs power. Free Wiring
Diagram. Assortment of automotive relay wiring diagram. A wiring diagram is a simplified
standard photographic representation of an electrical circuit. It shows the components of the
circuit as simplified shapes, as well as the power and signal links in between the tools. A wiring
diagram normally provides information regarding the family member setting and also plan of
tools as well as terminals on the gadgets, to aid in building or servicing the gadget. A pictorial
representation would reveal more information of the physical appearance, whereas a wiring
diagram makes use of a much more symbolic symbols to stress interconnections over physical
look. A wiring diagram is usually utilized to fix issues and also to earn certain that the links
have actually been made as well as that everything exists. Collection of automotive relay wiring
diagram. Click on the image to enlarge, and then save it to your computer by right clicking on
the image. A wiring diagram is a sort of schematic which makes use of abstract pictorial
symbols to show all the interconnections of elements in a system. Wiring diagrams are
comprised of 2 things: signs that stand for the parts in the circuit, and also lines that stand for
the links in between them. From wiring representations, you understand the loved one area of
the parts and how they are linked. Electrical wiring layouts mainly reveals the physical
placement of parts and also links in the developed circuit, yet not necessarily in logic order. To
read a wiring diagram, initially you need to know just what basic elements are consisted of in a
wiring diagram, as well as which pictorial icons are used to represent them. The typical
elements in a wiring diagram are ground, power supply, cord and connection, output gadgets,
switches, resistors, logic gateway, lights, etc. A line represents a cable. Cords are utilized to
attach the elements together. All points along the cord are the same as well as connected. Wires
on some places require to go across each various other, however that does not necessarily
suggest that they link. A black dot is made use of to suggest the injunction of two lines. Main
lines are stood for by L1, L2, and so forth. Usually different colors are utilized to differentiate the
cables. There must be a legend on the wiring diagram to inform you exactly what each color
suggests. Typically circuits with greater than two elements have two standard kinds of links:
collection and also parallel. A series circuit is a circuit where elements are attached along a
solitary course, so the existing flows through one part to get to the following one. In a collection
circuit, voltages build up for all elements connected in the circuit, and also currents are the
same with all parts. In an identical circuit, each device is straight connected to the power
source, so each device receives the exact same voltage. The present in a parallel circuit moves
along each parallel branch as well as re-combines when the branches meet once again. A good
wiring diagram has to be technically correct as well as clear to check out. Take treatment of
every information. The layout ought to show the proper instructions of the positive and
unfavorable terminals of each part. Use the best symbols. Find out the meanings of the
fundamental circuit symbols as well as pick the proper ones to make use of. Draw connecting
wires as straight lines. Make use of a dot to suggest line joint, or usage line jumps to indicate
cross lines that are not connected. Label components such as resistors and also capacitors
with their worths. Make certain the text placement looks clean. Free Wiring Diagram.
Assortment of 12 volt relay wiring diagram. A wiring diagram is a simplified traditional pictorial
depiction of an electrical circuit. It reveals the components of the circuit as simplified shapes,
and also the power and signal connections in between the tools. A wiring diagram generally
provides details concerning the loved one setting and also setup of devices as well as terminals
on the tools, to assist in structure or servicing the tool. A photographic diagram would reveal
more detail of the physical appearance, whereas a wiring diagram utilizes a more symbolic
notation to emphasize affiliations over physical look. A wiring diagram is typically utilized to fix
problems and also making certain that all the links have been made and also that everything is
existing. Click on the image to enlarge, and then save it to your computer by right clicking on
the image. A wiring diagram is a simple visual depiction of the physical links and physical
layout of an electrical system or circuit. It shows just how the electrical wires are adjoined and
also could also reveal where components and components could be connected to the system.
Use wiring diagrams to help in structure or manufacturing the circuit or digital gadget. They are
additionally useful for making repairs. Do It Yourself lovers make use of wiring layouts however
they are also usual in home building and car repair. For example, a residence builder will intend
to verify the physical place of electric outlets as well as lights making use of a wiring diagram to
prevent pricey blunders and also developing code offenses. A schematic shows the plan and
also feature for an electric circuit, however is not interested in the physical format of the cords.
Electrical wiring diagrams demonstrate how the wires are linked and where they ought to
situated in the real gadget, in addition to the physical links between all the parts. Unlike a
photographic diagram, a wiring diagram utilizes abstract or simplified forms as well as lines to
reveal components. Pictorial layouts are frequently images with tags or highly-detailed

illustrations of the physical parts. If a line touching one more line has a black dot, it indicates
the lines are attached. The majority of icons utilized on a wiring diagram look like abstract
versions of the genuine things they stand for. As an example, a button will be a break in the line
with a line at an angle to the wire, similar to a light button you can flip on and also off. A resistor
will be represented with a collection of squiggles symbolizing the limitation of current flow. An
antenna is a straight line with 3 tiny lines branching off at its end, a lot like an actual antenna.
How to Wire A 12v Relay with Diagram â€” wiring diagram is a simplified welcome pictorial
representation of an electrical circuit. It shows the components of the circuit as simplified
shapes, and the knack and signal connections amongst the devices. A wiring diagram usually
gives guidance approximately the relative slope and harmony of devices and terminals upon the
devices, to put up to in building or servicing the device. A pictorial diagram would exploit more
detail of the instinctive appearance, whereas a wiring diagram uses a more figurative notation to
bring out interconnections higher than mammal appearance. A wiring diagram is often used to
troubleshoot problems and to create distinct that every the friends have been made and that all
is present. Architectural wiring diagrams be active the approximate locations and
interconnections of receptacles, lighting, and enduring electrical facilities in a building.
Interconnecting wire routes may be shown approximately, where particular receptacles or
fixtures must be upon a common circuit. Wiring diagrams use enjoyable symbols for wiring
devices, usually rotate from those used upon schematic diagrams. The electrical symbols not
and no-one else pretense where something is to be installed, but then what type of device is
brute installed. For example, a surface ceiling vivacious is shown by one symbol, a recessed
ceiling open has a exchange symbol, and a surface fluorescent light has out of the ordinary
symbol. Each type of switch has a alternative symbol and hence reach the various outlets.
There are symbols that show the location of smoke detectors, the doorbell chime, and
thermostat. A set of wiring diagrams may be required by the electrical inspection authority to
take up membership of the address to the public electrical supply system. Wiring diagrams will
after that append panel schedules for circuit breaker panelboards, and riser diagrams for
special facilities such as blaze alarm or closed circuit television or additional special services.
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