wiring a relay for light bar

wiring a relay for light bar is a crucial step in ensuring the safe and efficient operation of
additional lighting on vehicles, such as off-road trucks, emergency vehicles, and utility trucks.
Proper relay wiring helps manage the electrical load, prevents damage to the vehicle’s electrical
system, and ensures the light bar operates reliably. This article provides a comprehensive guide on
how to wire a relay for a light bar, covering essential components, wiring diagrams, step-by-step
instructions, and safety tips. Key terms such as relay wiring, light bar installation, fuse protection,
and switch integration will be naturally incorporated throughout the discussion. Whether installing a
single light bar or multiple units, understanding the role of relays and the correct wiring techniques
is fundamental to a successful setup. Below is a detailed table of contents outlining the main
sections of this article for easy navigation.
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Understanding Relays and Their Role in Light Bar
Wiring

A relay is an electromechanical switch that allows a low-current circuit to control a high-current
circuit safely. In the context of wiring a relay for light bar applications, the relay acts as a bridge
between the vehicle’s power source and the light bar, preventing the high current draw from

passing through the dashboard switch. This protects the vehicle’s electrical components and wiring
harness from overheating or damage.

Relays are typically rated in amperage to handle the load of the light bar and are designed to
respond quickly to switch inputs, ensuring immediate illumination. They also help in maintaining
voltage stability, reducing voltage drop that could affect the performance of the light bar.
Understanding how relays function is fundamental before proceeding with installation and wiring.

How a Relay Works in a Light Bar Circuit

The relay contains a coil and a set of contacts. When the coil is energized by a low-current signal
from the switch inside the vehicle, it creates a magnetic field that closes the contacts, allowing high
current to flow directly from the battery to the light bar. This separation of control and power



circuits is critical for safety and efficiency.

Benefits of Using a Relay for Light Bar Wiring

Prevents damage to vehicle’s switch and wiring

e Ensures consistent power delivery to the light bar

Reduces voltage drop and electrical interference

Improves reliability and lifespan of the lighting system

e Allows integration of multiple light bars or accessories

Essential Components Needed for Wiring a Relay

Before beginning the wiring process, it is important to gather all necessary components to ensure a
smooth installation. Each component plays a vital role in the overall safety and performance of the
light bar wiring system.

List of Components

¢ Relay: Typically a 4-pin or 5-pin 12V automotive relay rated for at least 30A.
e Light Bar: The lighting unit to be powered.

¢ Fuse and Fuse Holder: A fuse rated slightly above the light bar’s current draw to protect the
circuit.

e Switch: To control the relay coil, usually mounted inside the vehicle.

e Wiring Harness or Wires: Suitable gauge wire (usually 14-16 AWG) for power and ground
connections.

» Battery Terminal Connectors: For secure attachment to the power source.

¢ Grounding Hardware: Bolts or screws to connect ground wires to the vehicle chassis.

Tools Required

Along with components, having the right tools is essential for a professional installation. These



include wire strippers, crimpers, electrical tape, multimeter, and screwdrivers.

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

Wiring a relay for a light bar involves connecting the relay coil to the switch and the relay contacts
to the power source and light bar. The following step-by-step instructions provide a clear pathway to
achieving a reliable electrical connection.

Step 1: Identify Relay Terminals

Automotive relays usually have four or five terminals: 85 and 86 for the coil, 30 for the power input,
87 for the normally open contact output, and sometimes 87a for normally closed contact. Confirm
these using the relay’s datasheet or printed diagram on the relay casing.

Step 2: Connect Power Source to Terminal 30

Attach a fused power wire from the positive terminal of the vehicle’s battery to terminal 30 of the
relay. The fuse must be placed close to the battery to protect the wiring in case of a short circuit.

Step 3: Ground Terminal 85

Run a wire from terminal 85 on the relay to a clean, unpainted metal surface on the vehicle chassis
to establish a solid ground connection.

Step 4: Connect Terminal 86 to the Switch

Wire terminal 86 to one side of the switch inside the vehicle. The other side of the switch should be
connected to a 12V ignition or accessory power source, allowing the switch to energize the relay
coil.

Step 5: Connect Terminal 87 to the Light Bar

Run a wire from terminal 87 (normally open contact) to the positive input on the light bar. This
completes the power circuit when the relay is activated.

Step 6: Ground the Light Bar

Connect the negative terminal of the light bar directly to a good ground point on the vehicle chassis.



Step 7: Test the Circuit

After all connections are secure, test the setup by turning the switch on and off. The light bar should
illuminate when the relay is activated and turn off when the switch is off.

Common Wiring Diagrams and Configurations

Understanding typical wiring configurations can assist in troubleshooting and adapting installations
to specific vehicle layouts. Below are the most common wiring setups used with relays and light
bars.

Basic 4-Pin Relay Wiring Diagram

This configuration is the most straightforward, using terminals 85, 86, 87, and 30. It is suitable for
single light bar installations.

5-Pin Relay Wiring for Dual Light Bars

Some setups require a 5-pin relay with terminal 87a, allowing for dual outputs or fail-safe circuits.
This is useful for complex lighting systems requiring multiple light bars or backup lights.

Integration with Vehicle’s Existing Lighting System

Wiring a relay for a light bar can also be integrated with the vehicle’s factory lighting system,
enabling synchronized operation with headlights or high beams. This requires careful planning to
avoid overloading circuits.

Safety Precautions and Best Practices

Safety is paramount when wiring a relay for light bar applications, as improper installation can lead
to electrical fires, damage, or failure of lighting components. The following best practices should
always be observed.

Use Correct Wire Gauge and Quality Components

Choosing the proper wire gauge based on the current draw of the light bar prevents overheating and
voltage drop. Always use automotive-grade wires, connectors, and relays rated for the application.

Fuse Protection

Installing a fuse close to the power source is critical to protect the wiring and components in case of



a short circuit or overload. The fuse rating should be just above the total amperage of the light bar.

Secure Connections and Proper Grounding

Ensure all connections are tight and corrosion-free. Ground connections must be made to clean
metal surfaces to guarantee a stable electrical return path.

Avoid Routing Wires Near Heat or Moving Parts

Route wires away from exhaust systems, sharp edges, and moving components to prevent insulation
damage and shorts.

Test Before Finalizing Installation

Verify all connections with a multimeter and test the functionality of the light bar before securing
wiring permanently.

Troubleshooting Common Issues in Relay Wiring

Problems can arise during or after wiring a relay for light bar installations. Recognizing common
issues helps in quick diagnosis and correction.

Light Bar Does Not Turn On

Check that the relay coil is receiving voltage when the switch is activated, verify fuse integrity, and
confirm that the relay contacts are functioning correctly.

Relay Clicks But Light Bar Fails

A clicking relay indicates coil activation, but the light bar not lighting suggests wiring issues, a
blown fuse, or a faulty light bar.

Dim or Flickering Light Bar

Dim lights often indicate poor ground connections, undersized wiring, or voltage drop due to long
cable runs.

Switch or Relay Overheating

Overheating can result from excessive current draw, incorrect relay rating, or insufficient wire



gauge. Replace components with proper specifications.

Intermittent Operation

Loose or corroded connections, faulty relays, or damaged switches can cause erratic behavior.
Inspect and replace defective parts as needed.

Frequently Asked Questions

What is the purpose of wiring a relay for a light bar?

Wiring a relay for a light bar helps to safely control the high current required by the light bar using
a low current switch, protecting the vehicle’s electrical system and ensuring reliable operation.

Which relay terminals are connected to the light bar, battery,
switch, and ground when wiring a relay?

Typically, terminal 30 connects to the battery positive, terminal 87 connects to the light bar positive,
terminal 85 connects to the ground, and terminal 86 connects to the switch output to activate the
relay coil.

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

Yes, it is strongly recommended to use an inline fuse on the positive power supply line (usually near
the battery) to protect the wiring and components from potential short circuits or overloads.

Can I use a relay without a dedicated ground wire when wiring
a light bar?

No, the relay coil requires a proper ground connection (terminal 85) to complete the circuit and
function correctly. Without grounding the relay coil, the relay will not activate.

What gauge wire should I use when wiring a relay for a light
bar?
The wire gauge depends on the current draw of the light bar, but generally, 12 or 10 gauge wire is

used for power lines to handle higher currents safely, while thinner wire (like 16 or 18 gauge) is
acceptable for the relay coil control circuit.

How do I test if the relay is wired correctly for the light bar?

After wiring, turn on the switch controlling the relay; you should hear a clicking sound from the
relay and the light bar should illuminate. Use a multimeter to verify voltage at the light bar terminal
and check for proper grounding if it doesn’t work.



Is it necessary to use a relay for every light bar installation?

While not always mandatory, using a relay is highly recommended for light bars to prevent
overheating of switches, reduce voltage drop, and ensure safe and efficient operation of high-current
lighting accessories.

Additional Resources

1. Wiring Basics for Automotive Accessories

This book provides a comprehensive introduction to wiring automotive accessories, focusing on
practical techniques for installing relays, switches, and light bars. It covers essential electrical
concepts, step-by-step wiring diagrams, and safety tips to ensure reliable and safe installations. Ideal
for beginners and hobbyists looking to enhance their vehicle’s lighting systems.

2. Automotive Relay Wiring Simplified

Designed for both novices and experienced DIYers, this guide breaks down the complexities of relay
wiring in automotive applications. It includes detailed explanations of relay functions, wiring
harnesses, and troubleshooting methods. The book emphasizes installing light bars and other
auxiliary lighting with clear, easy-to-follow instructions.

3. 12V Lighting Systems: Installation and Troubleshooting

This book focuses on 12-volt electrical systems commonly found in vehicles, with a special section
dedicated to wiring relays for light bars. Readers will learn about circuit design, proper gauge wire
selection, and fuse protection. It also offers troubleshooting advice to help diagnose common wiring
problems.

4. Off-Road Lighting: Relay Wiring and Installation Guide

Perfect for off-road enthusiasts, this guide explores how to properly wire relays when installing light
bars on trucks, jeeps, and ATVs. It explains how to create durable, water-resistant wiring setups that
withstand rugged conditions. The book also includes tips for choosing the right components for high-
performance lighting.

5. DIY Vehicle Lighting: Relay Wiring Techniques

This practical manual teaches DIYers how to wire relays for various vehicle lighting upgrades,
including light bars, fog lights, and auxiliary lamps. It features step-by-step instructions, wiring
schematics, and safety precautions. The book is a valuable resource for enhancing vehicle lighting
without professional help.

6. Electrical Wiring for Vehicle Lighting Systems

A detailed reference book covering all aspects of vehicle lighting wiring, with a focus on relay
integration. It explains the theory behind electrical circuits and provides numerous wiring diagrams
tailored for light bar installations. The content is suitable for electricians, mechanics, and
automotive enthusiasts alike.

7. Mastering Relay Wiring for Automotive Lighting

This book delves into advanced techniques for wiring relays in automotive lighting systems,
including light bars. It covers topics such as relay coil control, load management, and multi-relay
setups. Readers will gain insights into optimizing lighting performance while ensuring electrical
system safety.



8. Light Bar Installation and Electrical Wiring Handbook

An all-inclusive handbook that guides readers through selecting, wiring, and installing light bars on
various vehicles. It highlights the importance of using relays to protect switches and wiring from
high current loads. The book also discusses mounting options, wiring best practices, and legal
considerations.

9. Automotive Electrical Systems: From Basics to Relay Wiring

This comprehensive text covers the fundamentals of automotive electrical systems with an emphasis
on relay wiring for accessories like light bars. It includes chapters on battery management, fuse and
relay selection, and circuit protection. The book is well-suited for both students and professionals
seeking a solid foundation in vehicle electronics.
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