wiring relay for light bar

wiring relay for light bar is a crucial process to ensure the safe and
effective operation of auxiliary lighting systems, especially in vehicles.
Proper relay wiring protects the electrical system from overload, enhances
the durability of the light bar, and ensures optimal performance. This
article provides a comprehensive guide on how to wire a relay for a light
bar, including the components required, step-by-step instructions, and
important safety considerations. Understanding the function of relays and
their integration with light bars is essential for both professional
installers and DIY enthusiasts. Additionally, this guide covers
troubleshooting tips and common mistakes to avoid. By the end, readers will
have a clear understanding of the wiring process and how to maintain a
reliable lighting setup. The following sections outline the key aspects
involved in wiring a relay for a light bar.

e Understanding Relays and Light Bars

e Components Needed for Wiring a Relay

e Step-by-Step Guide to Wiring a Relay for a Light Bar
e Safety Tips and Best Practices

e Troubleshooting Common Wiring Issues

Understanding Relays and Light Bars

Relays are electrical switches that allow a low-current circuit to control a
high-current circuit safely and efficiently. When wiring a relay for a light
bar, the relay acts as an intermediary that handles the heavy current
required by the light bar without passing that current through the vehicle’s
switch or control panel. This prevents damage to the vehicle’s wiring and
switches and ensures that the light bar receives consistent power.

What is a Relay?

A relay is an electromechanical device that uses an electromagnet to open or
close a circuit. When the relay coil is energized by a small current, it
creates a magnetic field that moves a switch inside the relay, allowing a
separate high-current circuit to be completed. This makes relays ideal for
controlling devices like light bars that require significant power.



Purpose of a Light Bar

Light bars are auxiliary lighting devices commonly mounted on vehicles such
as trucks, SUVs, and off-road vehicles. They provide enhanced visibility in
low-light conditions, off-road environments, or during nighttime work. Light
bars can vary in size, power, and type of lighting (LED, halogen, etc.), but
all require proper electrical wiring for safe operation.

Components Needed for Wiring a Relay

Before beginning the wiring process, it is important to gather all necessary
components to ensure a smooth installation. The correct parts will help
maintain the integrity of the electrical system and prevent malfunctions.

List of Essential Components

e Relay: Typically a 12V 40A or 50A automotive relay suitable for the
light bar’s current draw.

e Light Bar: The auxiliary lighting device to be powered.

e Fuse or Circuit Breaker: Protects the circuit from overload and short
circuits.

e Switch: To control the relay coil and turn the light bar on or off.

e Wiring Harness or Wires: Appropriately gauged wires for power and
control circuits.

e Connectors and Terminals: For secure and reliable electrical
connections.

* Battery or Power Source: Typically the vehicle’s 12V battery.

Wire Gauge Considerations

Choosing the correct wire gauge is critical when wiring a relay for a light
bar. Wires that are too thin may overheat and cause voltage drops, while
excessively thick wires are unnecessarily expensive and difficult to work
with. Generally, 12-gauge wire is recommended for most light bars drawing up
to 30 amps, but heavier duty light bars may require 10-gauge or thicker
wiring.



Step-by-Step Guide to Wiring a Relay for a
Light Bar

Proper wiring is essential for the reliable and safe operation of a light
bar. The following step-by-step instructions provide a clear method to wire a
relay for a light bar installation.

Step 1: Identify Relay Terminals

Automotive relays typically have four or five terminals labeled 85, 86, 87,
30, and sometimes 87a. Each terminal has a specific function:

e 85: Connects to the ground side of the relay coil.

e 86: Connects to the switch or control circuit to power the relay coil.
e 30: Connected to the positive power source (battery or fuse block).

e 87: Connected to the positive terminal of the light bar (output).

e 87a: Normally closed contact, often unused in light bar wiring.

Step 2: Connect Power Source to Terminal 30

Run a wire from the positive terminal of the vehicle’s battery to terminal 30
on the relay. A fuse or circuit breaker should be installed as close to the
battery as possible to protect the wiring from shorts or overloads.

Step 3: Connect Terminal 87 to the Light Bar

Wire terminal 87 of the relay to the positive input of the light bar. This
wire carries the high current when the relay is activated, powering the light
bar.

Step 4: Connect Terminal 85 to Ground

Terminal 85 should be connected to a clean, reliable ground point on the
vehicle’s chassis or to the negative terminal of the battery. Proper
grounding is vital for the relay coil to function correctly.



Step 5: Connect Terminal 86 to the Switch

Terminal 86 connects to one side of the control switch. The other side of the
switch should be connected to a switched 12V source, such as the ignition or
accessory power. This allows the light bar to be controlled by the switch,
turning the relay on and off.

Step 6: Ground the Light Bar

Connect the negative terminal of the light bar to a solid ground point on the
vehicle chassis. This completes the circuit and allows the light bar to
function when powered.

Step 7: Test the Installation

Before securing all wiring, test the light bar operation by toggling the
switch. The relay should click, and the light bar should illuminate without
flicker or delay. Verify that the fuse does not blow and that no wires become
hot.

Safety Tips and Best Practices

Wiring a relay for a light bar requires careful attention to safety and
detail. Following best practices ensures a durable installation and protects
the vehicle’s electrical system.

Use Proper Fusing

Always install a fuse or circuit breaker rated slightly above the expected
current draw of the light bar. This protects the wiring and prevents
electrical fires in the event of a short circuit.

Secure All Connections

Use appropriate connectors, such as crimp terminals or soldered joints, to
ensure solid and corrosion-resistant connections. Loose or corroded
connections can cause voltage drops and intermittent operation.

Route Wires Carefully

Avoid sharp edges, moving parts, and high-heat areas when routing wires. Use
wire loom or conduit for additional protection and secure wires with zip ties
to prevent chafing.



Verify Ground Quality

A poor ground connection can cause relay and light bar malfunction. Ensure
ground points are clean, free of paint, rust, and securely fastened.

Troubleshooting Common Wiring Issues

Even with careful wiring, issues may arise. Understanding common problems
helps in quick diagnosis and repair.

Light Bar Does Not Turn On
Check the following:

e Fuse or circuit breaker condition.
e Proper relay coil activation (listen for relay click).
e Switch functionality and wiring.

e Battery voltage and connections.

Relay Clicks but Light Bar Flickers

This may indicate a weak ground, loose wiring, or insufficient wire gauge.
Inspect all connections and ensure wires are the correct size for the
current.

Light Bar Stays On Constantly

This could be caused by a stuck relay or a switch that is stuck in the on
position. Test the relay separately and verify switch operation.

Overheating Wires or Blown Fuses

Likely caused by undersized wiring or a short in the circuit. Inspect wiring
for damage and ensure the wire gauge matches the light bar’s amperage
requirements.



Frequently Asked Questions

What is the purpose of using a relay when wiring a
light bar?

A relay is used to safely control the high current required by a light bar
without passing that current through the vehicle's switch or control circuit.
It acts as a remote switch that allows a low-current circuit to control a
high-current load, protecting the wiring and switches from damage.

How do I wire a relay for a light bar in my vehicle?

To wire a relay for a light bar, connect the relay's coil terminals to a
switched power source and ground, connect the battery positive terminal to
one of the relay's switch terminals with an inline fuse, and connect the
other switch terminal to the light bar's positive input. Finally, connect the
light bar's negative terminal to the vehicle's chassis ground.

What type of relay should I use for wiring a light
bar?

A 12V automotive SPST (Single Pole Single Throw) or SPDT (Single Pole Double
Throw) relay rated for at least 30A is recommended for wiring a light bar.
This ensures it can handle the high current draw safely without overheating
or failing.

Do I need an inline fuse when wiring a relay for a
light bar?

Yes, it is essential to include an inline fuse rated slightly above the light
bar's maximum current draw on the positive power line between the battery and
the relay. This fuse protects the circuit from potential short circuits or
overloads, preventing damage or fire.

Can I use the vehicle’s existing switch to control
the relay for the light bar?

Yes, the vehicle’s existing switch can be used to control the relay coil
circuit. The switch only needs to handle the low current required to energize
the relay coil, making it safe and effective to control the high current
light bar through the relay.

Additional Resources

1. Wiring Relays for Light Bars: A Practical Guide
This book offers a comprehensive introduction to wiring relays specifically



for automotive light bars. It covers the basics of relay function, wiring
diagrams, and step-by-step installation procedures. Readers will learn how to
safely and efficiently set up their light bars to ensure optimal performance
and reliability.

2. Automotive Electrical Systems and Relay Wiring

Focusing on the electrical systems of vehicles, this book dives into the
intricacies of relay wiring for various accessories, including light bars. It
explains the role of relays in controlling high-current devices and provides
troubleshooting tips for common wiring issues. Ideal for both beginners and
experienced DIY enthusiasts.

3. Mastering Light Bar Relay Wiring for Off-Road Vehicles

Tailored for off-road vehicle enthusiasts, this guide details the specific
requirements for wiring relays to light bars in rugged environments. It
discusses selecting the right relay, fuse protection, and switch integration.
The book also highlights best practices to ensure durability and safety
during off-road adventures.

4. Relay Wiring and Installation for Vehicle Lighting Systems

This book presents a clear overview of relay wiring techniques used in
various vehicle lighting systems, including light bars, fog lights, and
auxiliary lamps. Readers will find detailed wiring diagrams and component
explanations. The content emphasizes safe installation and compliance with
automotive electrical standards.

5. DIY Guide to Wiring Light Bars with Relays

A hands-on manual for hobbyists, this book walks readers through the process
of wiring light bars using relays. It includes lists of necessary tools,
parts, and stepwise instructions with illustrations. The guide also addresses
common pitfalls and offers solutions to ensure a successful installation.

6. Electrical Relay Systems for Automotive Lighting

Covering the theory and application of relay systems in automotive lighting,
this book explains how relays help manage electrical loads efficiently. It
focuses on wiring strategies for light bars and other auxiliary lights,
emphasizing energy efficiency and safety. Technical insights are balanced
with practical advice for installers.

7. Light Bar Installation and Relay Wiring Essentials

This essential reference guides readers through the fundamentals of
installing light bars and wiring their relays correctly. Topics include relay
selection, wiring harness assembly, and integration with vehicle electrical
systems. The book is designed to help users avoid common mistakes and ensure
reliable operation.

8. Advanced Relay Wiring Techniques for Vehicle Light Bars

Aimed at experienced technicians and engineers, this book explores advanced
wiring techniques for integrating relays with vehicle light bars. It covers
multi-relay setups, custom wiring harness design, and troubleshooting complex
circuits. Readers will gain insights into optimizing performance and



longevity of their lighting systems.

9. The Complete Handbook of Automotive Relay Wiring

This comprehensive handbook covers all aspects of relay wiring in automotive
applications, with a strong focus on light bars and auxiliary lighting. It
includes detailed schematics, component specifications, and installation
tips. The book serves as an invaluable resource for both professional
installers and DIYers looking to enhance their vehicle lighting projects.
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