How to read automotive wiring diagrams

A car wiring diagram is a map. To read it, identify the circuit in question and starting at its
power source, follow it to ground. Use the legend to understand what each symbol on the
circuit means. A wiring circuit is so called because the wiring must make a complete circle in
order for voltage to flow. A break or restriction in the circle will causes a intermittent or
permeant fault. Power leaves the positive Red plus sign side of the car battery through the
power cable and is always actively looking for the shortest possible return path to the negative
minus sign on the battery casing side of the car battery. The path back to the negative side of
the battery after the load is known as the ground path. Power leaves the battery positive and
looks for the shortest path to the ground side of the circuit. Power is battery voltage and in any
circuit the path to the load from battery positive may be described as the power side of the
circuit. As you know, voltage loves to travel through any metal, and not just the metal within
wires. The return path after the load is known as the ground side of a circuit. The function of a
relay is to control a high amp circuit like a starter motor or head lights using a low amp switch
circuit. Running high amps through a small switch would cause the switch to burn out and fail,
possibly starting a fire. Relays are common in circuits and also housed within control units. A
relay is a electromagnetic switch, it has two separate circuits, a Control circuit and a Load
circuit. This causes the coil of the relay to become magnetic, which pulls the movable armature
within the relay, closed. When closed open in the above diagram , it allows power travel from
the battery to the light. Through the 30 and 87 pins. When the switch is turned off, battery
disconnected the coil is no longer magnetic and the spring loaded movable armature returns to
open default position. Cheap volt meters are OK for finding power and grounds, but modern
vehicles will require accurate resistance readings to correctly diagnose a faulty circuit or
component. An incorrect meter reading can cause a ton of trouble. The starter circuit relay in
the pic above operates in an identical fashion. By turning the ignition switch to start, voltage
flows through pin 86 and grounds at This magnetizes the coil which in turn causes the armature
pin 30 to 87 to close completing the load side circuit, and the engine cranks. Modern cars as
you know are packed with control modules. Pre-computer classic cars have a simple wiring
circuit â€” for example, pressing a switch sends power through a wire to a window motor and
the window moves. Modern cars handle it a little differently â€” pressing a switch, sends a
signal through a wire to a control unit computer , which in turn sends power to the window
motor. The control unit or controller will only send power to the window motor if certain
pre-programmed conditions are met. Of course the window may not move for other reasons, the
control unit may be faulty, wiring issue, motor faulty etc. So why did they go and make things
more complicated and expensive to fix? Well, control units do offer significant advantages,
some of which include:. All control units are connected to each other via a twisted pair of wires,
the communication system is know as CAN Controller Area Network. It will pay for itself several
times over. It will typically show a set of symbols and a brief description. Tip: Some diagrams
are easier to understand than others, but having the wrong wiring diagram can catch out even
the pros. To avoid frustration, be sure that your wiring diagram is correct for your vehicle. Have
your legend close to hand as you read the wiring diagram. Wiring diagrams were traditionally
printed in book form, diagrams are big as you know, to fit them all on one page would make
them unreadable. The solution â€” a number at the end of each circuit indicated the page on
which the rest of the circuit diagram was continued. Other solutions include showing just one
systems wiring circuit to a page, for example, just showing the wiring diagram for the
headlights. This works pretty well and was carried over to the digital age. Digital wiring
diagrams are a lot more efficient and easier to use, so if possible, always opt for digital
schematics. The diagram below is a basic car light circuit, at first sight it might look
complicated, but as you understand the flow, it will become clear. Remember, battery power
voltage at the top of the page is trying to get to the ground at the bottom of the diagram.
Starting at the top of the included diagram, you can see power flows in two paths, 1 down to the
light relay left and 2 to the central electronic module CEM which is a control unit. The CEM
module offers a ground at X when ignition is on. This as you know magnetizes the relay coil and
causes the armature to close. The closed armature in turn offers a path for power to flow
onwards to the switch. The switch is now primed. Hitting the light switch now, allows voltage
flow through the light switch relay coil and grounds through the CEM integrated ground path.
The light relay coil is as you know, now magnetized and so it pulls the armature of the relay
closed allowing power flow from path 1 all the way through to ground at the bottom of the
diagram, powering the lights as it does so. The circuit is now complete. How to check fuel pump
fuse. To see the wiring diagrams and special tools I use check out the Auto electrical repair
tools page. A diagram is a detailed map of a system and a schematic is a more simplified
representation. John Cunningham is an Automotive Technician and writer on Rustyautos. I've
been a mechanic for over twenty years, I use my knowledge and experience to write articles that

help fellow gear-heads with all aspects of classic car ownership, from tires to roof aerials and
everything in between. Working on a Duramax is not for the faint hearted, but you already know
that. Most days I love them, but some daysâ€¦ A misfiring engine is the most common engine
complaint and the coil is always the number one suspect. But finding the coil can sometimes
cause some head scratching. Ignition coils are commonly Ground symbol indicates chassis
connection. Continue Reading. Factory Automotive wiring diagrams or electrical schematics are
a fantastic way to help one navigate through a wiring job or any type of wiring diagnoses on a
vehicle. Sometimes an automotive wiring diagram is needed for something as simple as wiring
in a car stereo or something as complicated as installing an engine wiring harness. Whatever
the case may be, factory automotive wiring diagrams are an essential tool for getting the job
done. Have you ever tried to do a wiring repair with more than a few wires without a wiring
diagram? It can be very difficult. Using a wiring diagram saves you time and money. While there
are many sources on the internet that you can get your hands on factory automotive wiring
diagrams and schematics, there two places that I have found reliable without a doubt.
Sometimes you can Google certain wiring diagrams but I have found they never come back
accurate. It just pays to know you are using the right wiring diagram. If your having electrical
issues with your vehicle and would like to speak with a specialist, click here and enter all the
details. There are a lot of things to consider when looking at automotive wiring diagrams or
electrical schematics. I will start with the absolute basics. For example, if you are looking at a
wiring diagram for a fuel pump, the power source is going to be at the top of the page. Either a
relay, fuse or the power distribution center where the electrical component gets its power. Most
of the time, if you are looking at a power distribution wiring diagram, the power source will be
located at the top of the page. Main fuses or even battery supply. The bottom of the page is the
Ground for the specific component. Sometimes components will share a common ground and
sometimes they will not. Assuming all of the grounds are good, they will all eventually lead back
to the same place.. In some cases, the diagrams are laid out so it goes from the left to the right.
Some Toyota wiring diagrams are laid out this way. This is usually not the case but it does
happen and it is very easy to read. I think I even prefer it this way. Here is a good beginner guide
to reading schematics. They also have an E download for your Kindle as well. Here is a picture
of some symbols you will see when looking at an automotive wiring diagram. Some are very
common and some are not so common. If you look at the top row of the picture, you will see a
symbol of a battery, fuse, circuit breaker and fusible links. These are all very common and it is
important to know what these symbols are. You will also see two arrows one on top of another
which indicate a connector. Then it is followed up by a number assigned to it by the
manufacturer. For example, C is connector This makes it easy to locate the connector, find a
pinout chart for the connector if needed and even order a new connector from the dealership if
by chance it needs to be replaced. Also, on this picture, you will see a symbol of a ground,
clockspring, open and closed switch, oxygen sensor, resistor, one-speed electric motor,
two-speed electric motor, reversible electric motor and more. Here are some common
Acronyms you might see when looking at an automotive wiring diagram. The picture is specific
to Dodge, Jeep, and Chrysler vehicles. Connect the black lead of a voltmeter to a known good
ground and then connect the red lead of the voltmeter to the selected test point and take a
reading. It is as simple as that. If you have a manual setting meter, it needs to be set to the 20
volt DC scale. The voltmeter will display the difference between the two leads. For example,
taking a voltage reading at the battery with it fully charged at Checking for continuity should
always be done when there is no voltage within the circuit. For example, the circuit not in use or
even with the battery disconnected. Remove the fuse for the circuit being checked or
disconnect the battery. Connect one lead of the ohmmeter to one side of the circuit being
tested. Connect the other lead to the other end of the circuit being tested. Low or no resistance
means good continuity. Remove the fuse and disconnect all items involved with the fuse.
Connect a test light or a voltmeter across the terminals of the fuse. If the voltmeter registers
voltage or the test light glows, there is a short-to-ground in that general area of the wiring
harness. Connect the positive lead of the voltmeter to the side of the circuit closest to the
battery. Connect the other lead of the voltmeter to the other side of the switch or component. So
if the circuit is good and there is no loss of voltage when the circuit operates and the voltmeter
will display a reading of 0 volts. However, if there is a bad connection preventing the circuit
from working, the voltmeter may display a reading of 12 volts or battery voltage. How to read
Automotive Wiring Diagrams and Schematics There are a lot of things to consider when looking
at automotive wiring diagrams or electrical schematics. I think I even prefer it this way Here is a
good beginner guide to reading schematics. Factory Wiring Schematic Symbols Here is a
picture of some symbols you will see when looking at an automotive wiring diagram. Common
Symbols you will see on a wiring diagram Automotive wiring diagram Acronyms Here are some

common Acronyms you might see when looking at an automotive wiring diagram. Common
Dodge, Jeep, Chrysler Acronyms Voltage check Connect the black lead of a voltmeter to a
known good ground and then connect the red lead of the voltmeter to the selected test point
and take a reading. Continuity Test Checking for continuity should always be done when there
is no voltage within the circuit. Checking for a Short To Ground Remove the fuse and
disconnect all items involved with the fuse. Voltage Drop testing Connect the positive lead of
the voltmeter to the side of the circuit closest to the battery. Every day in every auto repair
forum I see people ask for a car wiring diagram. Now I can choose the car wiring diagrams
based on which system I want to work on. Choose year, make, model. Then the Wiring Diagrams
sub category. There are 27 different system categories to choose from. Within each system
category, there are multiple sub-categories. Oh wait, look at all these sub categories! Is it
powered by gasoline or compressed natural gas. Does it have an immobilizer system anti-theft
or did it ship without an immobilizer system? Want to find a car wiring diagram for a sensor?
Look at all these choices. Got that? Made your choice? So you see, there are over 17 pages of
car wiring diagrams just dealing with engine performance sensors for this one year, make,
model. Ask for the wiring diagram for a MAF sensor on a Toyota Camry, without any other
information and there is NO way anybody can help you. Is it powered by gasoline or
compressed natural gas? Based on all the different wiring diagrams shown here, 2. You may
find a diagram, but is it the right one? Call your local library and ask if they offer online access
to auto repair manuals. That means you should bring money with you to print out the diagrams
on their printers. Which is better? Well, Alldatadiy uses factory diagrams whic
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h are usually more accurate but much harder to read. So you have to refer to another guide to
deciper the color codes and use another guide to find the location of the part. They include the
wire colors AND the locations of the partsâ€”right on the same diagram. I like eautorepair.
Factory manuals are the best in the business. You can buy them in print or access them online.
Most car makers offer a daily, monthly or yearly rate to access their online services. To check
out genuine factory manuals, click here. They include wiring diagrams and technical service
bulletins. In most cases, their diagrams are right from the factory manuals. Pricing: Eautorepair.
So you have to refer to the factory legends to learn the identification symbols and then refer
back to circuit diagrams to find the splice and ground locations. However, Alldatadiy. If you
need to dig into your doors, dash or console, Alldatadiy. Find this article useful? Share it!
Categories Wiring Diagrams. Tags car wiring diagram.

