
wiring a relay switch diagram

wiring a relay switch diagram is an essential skill for those involved in electrical and automotive projects.
Understanding the relay switch and its wiring diagram allows for proper installation and troubleshooting,
ensuring devices operate safely and efficiently. This article provides a comprehensive guide on wiring a relay
switch diagram, explaining the components, symbols, and step-by-step wiring instructions. Whether working
with automotive relays, industrial control circuits, or home automation, familiarity with relay wiring
diagrams is crucial. The article also covers common relay types, their pin configurations, and practical
examples to aid learning. Detailed explanations support both beginners and professionals in correctly
interpreting and implementing wiring diagrams. Following this guide will enhance both the theoretical knowledge
and practical skills needed for effective relay system integration. Below is a structured overview of the
topics discussed in this article.

Understanding Relay Switches

Components of a Relay Wiring Diagram

Common Relay Types and Their Wiring

Step-by-Step Guide to Wiring a Relay Switch

Practical Examples of Relay Wiring Diagrams

Safety Tips When Wiring Relays

Understanding Relay Switches

A relay switch is an electrically operated switch used to control a high-power circuit with a low-power
signal. It acts as an intermediary that isolates the control circuit from the load circuit, providing safety and
operational efficiency. Relays are widely used in automotive applications, industrial machinery, and home
automation systems to control motors, lights, and other devices. Understanding how a relay functions and
the role it plays in a circuit is foundational for interpreting wiring diagrams accurately.

Basic Functionality of Relays

Relays consist of a coil and one or more sets of contacts. When current flows through the coil, it generates
a magnetic field that either closes or opens the contacts, switching the load circuit on or off. This allows a
small electrical current to control a much larger current safely and efficiently. The coil terminals and
contact terminals are usually labeled and illustrated in the wiring diagram for clarity.

Advantages of Using Relays

Using relays in electrical systems offers several benefits, including:

Electrical isolation between control and load circuits

Ability to control high voltage or current circuits with low voltage control signals

Protection of sensitive components from high currents



Multiplexing control circuits to operate multiple devices

Facilitation of automation and remote control systems

Components of a Relay Wiring Diagram

A wiring diagram for a relay switch includes various components that must be clearly understood to interpret
the circuit correctly. These diagrams use standardized symbols to represent the relay coil, contacts, power
sources, and loads. Recognizing these components and their relationships in the diagram is essential to accurate
wiring and troubleshooting.

Key Symbols in Relay Diagrams

Relay wiring diagrams typically include the following key symbols:

Coil: Usually depicted as a rectangle or a coil symbol representing the electromagnetic winding.

Contacts: Shown as lines that open or close depending on the relay state, including normally open (NO)
and normally closed (NC) contacts.

Common (COM): The terminal connected to the moving contact inside the relay.

Power Source: Indicates the voltage supply for the coil and the load circuit.

Load: The device being controlled, such as a motor, lamp, or other electrical equipment.

Pin Configuration Details

Most automotive relays follow a standardized 4-pin or 5-pin configuration, which is crucial for proper wiring.
The pins are typically numbered as:

85: Coil ground

86: Coil positive

30: Common contact, connected to the power source

87: Normally open contact

87a: Normally closed contact (only in 5-pin relays)

Understanding this numbering system helps in correctly connecting the relay according to the wiring diagram.

Common Relay Types and Their Wiring

There are various types of relays used in electrical circuits, each with specific wiring considerations.
Familiarity with these relay types aids in selecting the appropriate relay and correctly interpreting the wiring
diagram.



Single Pole Single Throw (SPST) Relay

An SPST relay has one set of contacts that either open or close a circuit. It is the simplest type of relay and
is commonly used for basic on/off control. The wiring diagram for an SPST relay is straightforward, showing
the coil connected to the control circuit and the contacts connected to the load circuit.

Single Pole Double Throw (SPDT) Relay

SPDT relays have one common terminal and two contacts (normally open and normally closed). These relays
allow switching between two circuits and are useful for applications requiring alternate switching. The
wiring diagram shows the common terminal connected to the load, with the coil terminals controlling the
switching action.

Double Pole Double Throw (DPDT) Relay

DPDT relays contain two independent sets of contacts, allowing control of two separate circuits
simultaneously. Their wiring diagrams are more complex and show two coils or a single coil controlling both
sets of contacts. This relay type is used in applications requiring reversing polarity or controlling multiple
loads.

Step-by-Step Guide to Wiring a Relay Switch

Wiring a relay switch correctly requires attention to the relay’s pin configuration and the circuit’s voltage
requirements. The following steps outline a standard procedure for wiring a typical 4-pin automotive relay.

Gather Necessary Tools and Materials

Before starting the wiring process, ensure the availability of:

Relay switch (with datasheet or pin configuration)

Wire strippers and cutters

Multimeter for testing

Appropriate gauge wiring for the load

Connectors and terminals

Power source and control switch

Step 1: Identify Relay Pins

Refer to the relay’s datasheet or the wiring diagram to identify pins 85, 86, 30, and 87. Accurate
identification ensures proper connection of the coil and contacts.



Step 2: Connect the Coil Terminals

Connect pin 85 to the ground (negative terminal) of the control circuit and pin 86 to the positive terminal
through a control switch. This arrangement energizes the coil when the control switch is closed.

Step 3: Wire the Load Circuit

Connect pin 30 to the power source supplying the load. Pin 87 connects to the positive terminal of the load
device. The load’s negative terminal should be connected to ground.

Step 4: Test the Relay Operation

Activate the control switch and verify that the relay clicks and powers the load. Use a multimeter to check
continuity between pins 30 and 87 when the relay is energized.

Practical Examples of Relay Wiring Diagrams

Understanding practical wiring diagrams helps translate theoretical knowledge into real-world applications.
Below are examples illustrating common scenarios involving relay wiring.

Example 1: Automotive Headlight Relay Wiring

This example shows how a relay is used to control automotive headlights, reducing the load on the headlight
switch and preventing voltage drops.

Pin 85 connected to ground

Pin 86 connected to the headlight switch output

Pin 30 connected to the battery positive terminal (with a fuse)

Pin 87 connected to the headlight positive input

This setup ensures the headlights receive direct battery power controlled by the relay coil through the
switch.

Example 2: Industrial Motor Control Using a Relay

In industrial settings, relays control motors by switching heavy currents safely. The wiring diagram includes
control circuit inputs, relay coil connections, and motor power terminals.

Control switch energizes relay coil via pins 85 and 86

Power supply connected to pin 30

Motor connected to pin 87

Safety interlocks included in the control circuit for protection



This configuration allows reliable and safe motor operation controlled by low voltage signals.

Safety Tips When Wiring Relays

Proper safety precautions must be observed when wiring a relay switch diagram to prevent electrical hazards
and equipment damage.

Essential Safety Practices

Key safety tips include:

Disconnect power sources before wiring or making adjustments1.

Use appropriate fuse ratings to protect circuits2.

Verify relay coil voltage matches the control circuit voltage3.

Ensure secure and insulated connections to prevent shorts4.

Follow manufacturer specifications and wiring diagrams precisely5.

Test the circuit with a multimeter before full operation6.

Adhering to these safety measures ensures reliable relay operation and protects personnel and equipment from
harm.

Frequently Asked Questions

What is the basic wiring diagram for a relay switch?

A basic relay wiring diagram includes a coil connected to a control circuit and a set of contacts (normally
open or normally closed) connected to the load circuit. When the coil is energized, it switches the contacts to
control the load.

How do I wire a 5-pin relay switch?

A 5-pin relay has pins for the coil (usually pins 85 and 86), a common contact (30), a normally closed
contact (87a), and a normally open contact (87). Connect the coil to the control circuit, common to the
power source, and the load to either 87 or 87a depending on the desired operation.

What is the purpose of the relay coil in the wiring diagram?

The relay coil creates a magnetic field when energized, which moves the internal switch contacts to either open
or close the circuit, allowing a low power control signal to switch a higher power load.

Can I wire a relay switch without a diode, and why is it recommended to use
one?

While you can wire a relay without a diode, it is recommended to use a flyback diode across the coil terminals
to protect the control circuit from voltage spikes caused when the coil is de-energized.



How do I wire a relay to control a 12V automotive accessory?

Connect the relay coil terminals to the vehicle’s control switch and ground. Connect terminal 30 to the 12V
battery positive with an inline fuse, and terminal 87 to the automotive accessory. When the switch activates
the coil, power flows from the battery to the accessory.

What is the difference between normally open (NO) and normally closed
(NC) in a relay wiring diagram?

Normally open (NO) contacts are open when the relay coil is not energized and close when energized, allowing
current flow. Normally closed (NC) contacts are closed when the coil is not energized and open when energized,
interrupting current flow.

How can I test if my relay is wired correctly using a wiring diagram?

To test a relay, connect power to the coil terminals and listen for a clicking sound indicating the relay is
switching. Then measure continuity between the common terminal and NO or NC terminals according to the
wiring diagram to ensure proper operation.

Additional Resources
1. Relay Switch Wiring Simplified: A Beginner’s Guide
This book offers a comprehensive introduction to relay switch wiring, perfect for beginners. It breaks down
complex electrical concepts into easy-to-understand steps, including detailed diagrams and practical examples.
Readers will learn how to identify different types of relays and how to wire them safely for various
applications.

2. Mastering Relay Circuits: Design and Wiring Techniques
Focused on both novices and experienced electricians, this book explores advanced relay circuit designs and
wiring techniques. It covers the theory behind relay operation, troubleshooting tips, and real-world wiring
diagrams. The book also includes case studies that demonstrate how to implement relay switches in
automotive and industrial settings.

3. Automotive Relay Wiring and Diagram Handbook
Tailored for automotive enthusiasts and mechanics, this handbook delves into relay wiring specific to vehicle
electrical systems. It provides clear diagrams for common relay setups used in cars, trucks, and motorcycles.
The book also explains how to test and replace relays to ensure reliable vehicle performance.

4. Industrial Relay Control Systems: Wiring and Troubleshooting
This resource focuses on industrial applications of relay switches, offering detailed wiring diagrams and
control system layouts. It covers safety protocols, relay selection, and maintenance procedures essential
for factory and automation environments. Readers will gain insights into integrating relays with PLCs and
other control devices.

5. Practical Relay Wiring: Step-by-Step Installation Guide
A hands-on guide that walks readers through the entire relay wiring process, from selecting components to
final testing. The book includes step-by-step instructions and numerous diagrams to simplify complex wiring
projects. It is ideal for DIY enthusiasts and professionals looking to enhance their practical skills.

6. Electrical Relay Circuit Diagrams: Theory and Application
This book combines theoretical background with practical circuit diagrams to help readers understand relay
operations deeply. It explains the electrical principles behind relay switching and provides a variety of wiring
diagrams for different circuit configurations. The content is suitable for students, engineers, and hobbyists
interested in electrical design.

7. Home Automation with Relay Switches: Wiring and Programming



Designed for smart home developers, this book explores how to wire relay switches for home automation
systems. It discusses integrating relays with microcontrollers and smart devices to control lighting, security,
and appliances. The book also includes programming examples and wiring diagrams to assist in building custom
automation projects.

8. Relay Wiring for Renewable Energy Systems
This guide focuses on the application of relay wiring in renewable energy setups such as solar and wind power
systems. It explains how relays can be used to protect and control energy flow within these systems. Readers
will find wiring diagrams and tips for ensuring safe and efficient relay integration in green energy projects.

9. The Complete Guide to Relay Switches and Wiring Diagrams
A thorough reference book that covers all aspects of relay switches, from basic concepts to complex wiring
diagrams. It includes detailed illustrations, component specifications, and troubleshooting techniques. This
guide is an invaluable resource for electricians, engineers, and technicians working with relay-based circuits.
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