
wiring a light bar with a relay

wiring a light bar with a relay is a crucial process for ensuring safe, efficient, and reliable operation of
auxiliary lighting on vehicles. A relay acts as a switch that allows high current to flow to the light bar
without passing through the vehicle's original switch, protecting the electrical system from overload. This
article provides a comprehensive guide on how to wire a light bar with a relay, covering the necessary
components, step-by-step wiring instructions, safety precautions, and troubleshooting tips. Understanding the
role of each component in the wiring process helps optimize performance and extend the lifespan of the light bar.
Proper wiring not only enhances illumination but also prevents electrical faults and potential hazards. The
following sections will guide readers through selecting the right relay, preparing for installation, and
executing the wiring safely and effectively.
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Understanding the Components

Before beginning the process of wiring a light bar with a relay, it is essential to understand the key components
involved and their functions. The primary components include the light bar itself, the relay, a fuse, a switch,
wiring harness, and connectors. Each plays a vital role in ensuring the electrical circuit operates correctly
and safely.

The Relay

A relay is an electromechanical switch that uses a low-current circuit to control a high-current circuit. In
the context of wiring a light bar, the relay allows the vehicle’s switch to activate the light bar without
carrying the heavy current directly. This prevents damage to the switch and wiring and reduces voltage drop.

Light Bar

The light bar is the auxiliary lighting device designed to provide additional illumination. Light bars can vary in
size, wattage, and voltage requirements, which influence the choice of wiring components and relay
specifications.

Fuse and Fuse Holder

A fuse is an essential safety device that protects the electrical circuit from short circuits and overloads.
Installing the correct fuse rating in a fuse holder near the battery is critical to prevent damage to the light
bar and the vehicle’s electrical system.



Switch and Wiring Harness

The switch is the control mechanism inside the vehicle that activates the relay. A proper wiring harness
connects all components together and ensures a clean, organized, and reliable electrical installation.

Preparing for Installation

Proper preparation is crucial for successfully wiring a light bar with a relay. This stage involves gathering
tools, selecting appropriate materials, and planning the wiring route to avoid damage and interference.

Tools and Materials Needed

Having the right tools and materials before starting simplifies the installation process. Essential items include:

Wire strippers and crimpers

Multimeter or voltage tester

Electrical tape and heat shrink tubing

Ring terminals and connectors

Relay rated for the light bar’s current

Appropriate gauge wire (usually 12 to 16 gauge)

Fuse holder and fuse

Switch compatible with vehicle’s dashboard

Choosing the Correct Wire Gauge

The wire gauge must be sufficient to handle the current drawn by the light bar to prevent overheating.
Generally, thicker wires (lower gauge numbers) are required for higher amperage. Using an inappropriately thin
wire can lead to voltage drop and potential fire hazards.

Planning the Wiring Route

Careful planning of the wiring route helps avoid sharp edges, moving parts, and heat sources that could
damage the wires over time. It is advisable to secure wires with zip ties and route them away from the exhaust
system and engine components.

Step-by-Step Wiring Process

This section outlines the detailed steps required to wire a light bar with a relay, ensuring a safe and
functional installation.



Step 1: Disconnect the Battery

To prevent accidental shorts and electrical shocks, disconnect the vehicle’s negative battery terminal before
starting the wiring process.

Step 2: Mount the Relay and Fuse Holder

Securely mount the relay and fuse holder close to the battery to minimize voltage drop. Ensure the fuse holder
is easily accessible for fuse replacement.

Step 3: Connect the Positive Battery Wire

Run a wire from the positive battery terminal through the fuse holder to the relay’s input terminal (usually
terminal 30). This wire supplies power to the relay and the light bar.

Step 4: Wire the Relay to the Light Bar

Connect a wire from the relay’s output terminal (terminal 87) to the positive input on the light bar. This wire
carries the switched power to the light bar once the relay is activated.

Step 5: Ground the Light Bar and Relay

Connect the negative terminal of the light bar to a suitable ground point on the vehicle chassis using a clean,
bare metal surface. Similarly, ground the relay’s coil terminal (terminal 85) to the chassis.

Step 6: Connect the Relay Coil to the Switch

Run a wire from the relay coil terminal (terminal 86) to one terminal of the switch inside the vehicle. The other
switch terminal should connect to a switched 12V source, such as the ignition or accessory power. This
setup ensures the light bar only operates when the switch is turned on.

Step 7: Final Checks and Reconnect Battery

Double-check all connections for tightness and correct placement. Once verified, reconnect the battery’s
negative terminal and test the light bar operation using the switch.

Safety Tips and Best Practices

Adhering to safety protocols and best practices during wiring ensures longevity and prevents accidents. The
following guidelines are essential when wiring a light bar with a relay.

Use Proper Fuse Ratings

Always install a fuse rated slightly above the maximum current draw of the light bar. This protects the
circuit from damage caused by short circuits or overloads.



Secure Wiring and Avoid Exposure

Use zip ties and protective conduits to secure wiring and protect it from abrasion, moisture, and heat. Exposed
wires can short out or deteriorate prematurely.

Avoid Overloading the Vehicle’s Electrical System

Confirm that the relay and wiring can handle the light bar’s current to prevent overheating and possible fire
hazards. Use heavy-duty relays and appropriately rated wiring for high-powered light bars.

Test the System Thoroughly

Before finalizing the installation, test the light bar’s operation under different conditions to ensure the relay
activates correctly and the wiring is secure.

Troubleshooting Common Issues

Even with careful installation, issues may arise during or after wiring a light bar with a relay. Understanding
common problems and solutions can save time and prevent damage.

Light Bar Does Not Turn On

If the light bar fails to illuminate, verify the switch operation, check for blown fuses, and inspect relay
connections. Use a multimeter to test voltage at the relay output and light bar terminals.

Relay Clicking but Light Bar Stays Off

A clicking relay indicates coil activation but may signal a faulty relay contact or wiring issue. Inspect the
relay terminals for corrosion or loose connections and replace the relay if necessary.

Fuses Blowing Frequently

Repeated fuse failures suggest wiring shorts or a light bar drawing more current than the fuse rating. Inspect
wiring for damage and ensure the fuse rating matches the light bar specifications.

Dim or Flickering Light Bar

Dim or unstable lighting often results from poor ground connections, voltage drops, or undersized wiring.
Ensure all grounds are clean and tight, and use thicker gauge wire if required.

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 wiring, preventing damage and reducing voltage drop.

How do you wire a light bar to a relay?

Connect the relay terminals as follows: terminal 30 to the battery positive with an inline fuse, terminal 87 to
the light bar positive, terminal 85 to ground, and terminal 86 to the switch which is then connected to a
switched 12V source.

Can I wire a light bar directly to the battery without a relay?

While possible, wiring a light bar directly to the battery without a relay is not recommended because it can
cause excessive current draw through the switch, leading to potential switch failure and wiring damage.

What gauge wire should I use when wiring a light bar with a relay?

Use at least 14-16 gauge wire for the relay control circuit and 10-12 gauge wire for the power circuit to
handle the high current safely, but always check the light bar’s current draw and consult wiring standards.

Where should the fuse be placed when wiring a light bar with a relay?

The fuse should be placed on the positive wire between the battery and the relay terminal 30 to protect the
circuit from overcurrent and potential short circuits.

Additional Resources
1. Mastering Automotive Wiring: The Complete Guide to Light Bars and Relays
This comprehensive guide covers the fundamentals of automotive electrical systems, focusing on wiring light
bars using relays. It explains the purpose and function of relays in protecting circuits and ensuring efficient
power delivery. Step-by-step wiring diagrams and troubleshooting tips make this book ideal for both beginners
and experienced DIYers.

2. Wiring 101: Installing Light Bars with Relays for Off-Road Vehicles
Designed specifically for off-road enthusiasts, this book details the process of safely wiring light bars with
relays to prevent electrical overloads. It includes practical advice on selecting the right relay, fuse, and
wiring gauge, as well as tips on mounting and routing wires. The author emphasizes safety and reliability
throughout the installation process.

3. The Relay Handbook: Electrical Switching Solutions for Lighting Systems
This technical manual dives deep into the theory and application of relays in various lighting systems, including
automotive light bars. Readers will gain a solid understanding of relay types, coil and contact ratings, and
how to integrate relays into wiring harnesses. It also offers troubleshooting strategies for common relay-
related issues.

4. DIY Light Bar Wiring: Using Relays for Efficient and Safe Installations
A practical guide aimed at hobbyists and vehicle modifiers, this book breaks down the relay wiring process into
easy-to-follow steps. It covers the tools needed, wiring layouts, and how to test your installation to
ensure it works flawlessly. The book also highlights common mistakes to avoid during light bar wiring
projects.

5. Automotive Electrical Systems Simplified: Wiring Relays and Light Bars
This beginner-friendly book simplifies complex automotive electrical concepts, focusing on the role of relays
when wiring auxiliary lighting like light bars. It explains how relays protect switches from high current loads
and extend the lifespan of your electrical components. Clear diagrams and real-world examples help readers
apply the knowledge confidently.



6. Off-Road Lighting Essentials: Relay Wiring and Installation Techniques
Targeted at off-road vehicle owners, this book provides detailed instructions for installing light bars with
relay setups that maximize performance and durability. It discusses environmental considerations such as
waterproofing connectors and protecting wires from abrasion. The author shares expert tips on optimizing
relay placement for the best electrical flow.

7. Electrical Wiring for Vehicle Lighting: Relays, Switches, and Safety
This reference book focuses on the safe and effective wiring of vehicle lighting systems, emphasizing the use of
relays to handle high current loads. It covers the integration of switches, fuses, and relays in a cohesive
system to ensure reliability. Safety protocols and diagnostic procedures are also thoroughly explained.

8. Practical Guide to Wiring Light Bars with Relays: Step-by-Step Installations
Offering a hands-on approach, this guide walks users through the entire process of wiring a light bar with a
relay, from selecting components to final testing. Detailed photographs and wiring schematics support each
step, making it accessible for novices. The book also addresses how to upgrade existing lighting setups with
relay technology.

9. Relay Wiring Techniques for Vehicle Lighting Systems
This specialized text focuses on advanced relay wiring methods tailored for vehicle lighting, including light
bars. It explores different relay configurations such as single-pole double-throw (SPDT) and how they affect
circuit control. Readers will learn how to design efficient wiring systems that minimize voltage drop and
enhance lighting performance.
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