
wiring a 12 volt relay
wiring a 12 volt relay is a fundamental skill for anyone working with automotive electrical systems,
home automation projects, or various low-voltage applications. A 12 volt relay acts as a switch
controlled by a small electrical current, allowing a separate circuit to be powered safely and
efficiently. Understanding how to wire a 12 volt relay correctly ensures reliable operation and
protects sensitive components from damage due to high current loads. This article provides a
comprehensive guide to wiring a 12 volt relay, covering the basics of relay components, wiring
diagrams, necessary tools, and troubleshooting tips. Additionally, it explores practical applications
and safety considerations essential for both beginners and experienced technicians. The step-by-step
instructions and detailed explanations aim to simplify the process and enhance your knowledge of
relay wiring.
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Understanding 12 Volt Relays
A 12 volt relay is an electromechanical device that uses a low voltage control signal to switch a
higher voltage or current circuit on and off. This component is widely used in automotive, industrial,
and electronic projects to isolate control circuits from power circuits. The relay typically consists of
a coil, an armature, a spring, and one or more sets of contacts. When voltage is applied to the coil
terminals, it creates a magnetic field that moves the armature, changing the state of the contacts
from normally open (NO) to closed or vice versa.

Basic Components of a 12 Volt Relay
Understanding the parts of a 12 volt relay is crucial for proper wiring and troubleshooting. The main
components include:

Coil Terminals: These two terminals (often labeled 85 and 86) energize the coil when
supplied with 12 volts.



Common Terminal (COM): The input terminal for the high-current circuit, usually labeled
30.

Normally Open (NO) Contact: Connects to the output device when the relay is activated,
often labeled 87.

Normally Closed (NC) Contact: Connects to the output device when the relay is not
energized, often labeled 87a.

How a 12 Volt Relay Works
When a 12 volt signal is applied to the coil terminals, the coil generates a magnetic field. This
magnetic field attracts the armature, which moves the contacts from their resting position to the
switched position. In a typical automotive relay, this means the normally open contact closes,
allowing current to flow to the connected device. When the coil is de-energized, the spring pulls the
armature back, opening the normally open contact and restoring the relay to its default state.

Tools and Materials Needed
Before wiring a 12 volt relay, it is important to gather the necessary tools and materials to ensure a
safe and efficient installation. Having the right equipment also helps prevent damage to components
and improves overall workflow.

Essential Tools

Wire strippers and cutters for preparing wires

Multimeter to test voltage and continuity

Crimping tool for secure terminal connections

Screwdrivers for mounting and securing components

Soldering iron and solder (optional for permanent connections)

Electrical tape or heat shrink tubing for insulation

Materials Required

12 volt relay suitable for the intended load



Appropriate gauge wire for power and control circuits

Fuse or circuit breaker for circuit protection

Relay socket or connector for easy installation (optional)

Terminal connectors such as spade or ring terminals

Step-by-Step Guide to Wiring a 12 Volt Relay
Wiring a 12 volt relay can be straightforward when following a systematic approach. The following
steps outline the process of correctly connecting the relay to a power source, control switch, and
load device.

Step 1: Identify Relay Terminals
Begin by identifying the relay terminals using the relay’s datasheet or printed labels. The standard
terminal numbers are 85 and 86 for the coil, 30 for the common terminal, 87 for normally open, and
87a for normally closed contacts.

Step 2: Connect the Coil Terminals
Connect terminal 85 to a ground or negative 12 volt source. Terminal 86 should be connected to the
control switch or signal wire that provides the 12 volt activation voltage. When the switch closes,
current flows through the coil, activating the relay.

Step 3: Connect the Power Supply to Terminal 30
Terminal 30 is the input for the current that will flow to the load. Connect this terminal to the
positive 12 volt power source, typically the battery or fuse box, using an appropriate fuse inline to
protect the circuit.

Step 4: Connect the Load to Terminal 87
The load device, such as a light, motor, or fan, is connected to terminal 87. When the relay is
energized, power flows from terminal 30 through terminal 87 to the load, activating the device.

Step 5: Verify and Secure All Connections
Check all wire connections for proper attachment and insulation. Use terminals or soldering for
secure and reliable contacts. Mount the relay in a location that is dry, secure, and accessible for
maintenance.



Common Wiring Configurations
There are several typical wiring configurations for a 12 volt relay depending on the application.
Understanding these setups ensures correct installation and functionality.

Single Pole Single Throw (SPST) Configuration
This is the most common wiring configuration where the relay acts as a simple on/off switch.
Terminal 30 is connected to power, terminal 87 to the load, and coil terminals 85 and 86 to the
control circuit.

Using Normally Closed Contacts
In some cases, wiring to terminal 87a (normally closed) allows the load to be powered when the
relay is off, and disconnected when the relay is activated. This setup is useful for fail-safe circuits.

Double Pole Double Throw (DPDT) Relays
For more complex switching needs, DPDT relays have two sets of contacts allowing them to control
two circuits simultaneously. Wiring these relays requires additional attention to terminal
identification and load wiring.

Testing and Troubleshooting the Relay Circuit
Testing a 12 volt relay circuit verifies correct operation and identifies potential issues. Proper
troubleshooting techniques ensure reliable performance and longevity of the relay and connected
devices.

Using a Multimeter for Testing
Measure voltage at the coil terminals to confirm the relay is receiving the activation signal. Check
continuity between terminals 30 and 87 when the relay is energized to ensure proper switching
action. Testing resistance across the coil can also indicate coil integrity.

Common Issues and Solutions

Relay Does Not Activate: Check control voltage and ground connections at coil terminals.

Load Does Not Power On: Verify power supply to terminal 30 and wiring to the load.

Intermittent Operation: Inspect for loose connections or corroded terminals.



Relay Buzzing or Clicking: Ensure coil voltage matches relay specifications and that the
control circuit is stable.

Safety Tips and Best Practices
Working with electrical components like a 12 volt relay requires adherence to safety protocols to
prevent injury and equipment damage. The following best practices should be followed during
installation and maintenance.

General Safety Precautions

Always disconnect power sources before wiring or modifying circuits.

Use insulated tools and wear protective gear when handling electrical components.

Confirm relay ratings match the voltage and current requirements of the application.

Include appropriate fuses or circuit breakers in the power supply line to protect against short
circuits.

Keep wiring neat and secure to prevent shorts and accidental contact.

Proper Relay Mounting
Mount the relay in a location protected from moisture, heat, and vibration. Use relay sockets or
holders to simplify replacement and reduce wear on terminal connections. Ensure adequate
ventilation to prevent overheating.

Applications of 12 Volt Relays
12 volt relays are versatile components used in a wide range of applications where low voltage
control is needed to operate higher power devices. Some common uses include:

Automotive systems for controlling headlights, horns, fuel pumps, and cooling fans.

Home automation projects for switching lighting circuits or appliances remotely.

Industrial control panels for motor starters and solenoid valves.

Security systems to activate alarms or electronic locks.



DIY electronics projects requiring isolation between control and power circuits.

Frequently Asked Questions

What is the basic wiring configuration for a 12 volt relay?
A basic 12 volt relay wiring includes connecting the coil terminals to a 12V power source and
ground, and the switch terminals to the load circuit. Typically, terminal 85 is connected to ground,
terminal 86 to the 12V trigger signal, terminal 30 to the power source, and terminal 87 to the device
being powered.

How do I wire a 12 volt relay to control a high current device?
To control a high current device with a 12V relay, connect the relay coil terminals to a 12V trigger
and ground, then connect the power source to terminal 30, the device to terminal 87, and ensure the
device's ground is connected properly. This allows the low current trigger to switch the high current
load safely.

Can I use a 12 volt relay with a 5 volt control signal?
While a 12V relay coil requires 12 volts to activate properly, you can use a 5V control signal to drive
a transistor or a relay driver circuit that switches the 12V supply to the relay coil, enabling the relay
to operate with a 5V control signal.

What is the purpose of the diode in wiring a 12 volt relay?
A diode is wired across the relay coil terminals in reverse bias (flyback diode) to protect the control
circuit from voltage spikes generated when the relay coil is de-energized, preventing potential
damage to sensitive electronics.

How do I identify the relay terminals when wiring a 12 volt
relay?
Relay terminals are usually numbered: 85 and 86 are coil terminals, 30 is the common terminal, 87
is normally open (NO), and 87a is normally closed (NC). Refer to the relay's datasheet or markings
on the relay body to identify these terminals correctly.

Is it necessary to use a relay socket when wiring a 12 volt
relay?
Using a relay socket is not necessary but highly recommended. It simplifies wiring, makes relay
replacement easier, and reduces the risk of wiring errors or damage to the relay pins.



How to wire a 12 volt relay for a single pole double throw
(SPDT) switch?
For an SPDT relay, connect terminal 30 to the power source, terminal 87 to the normally open
circuit, terminal 87a to the normally closed circuit, and terminals 85 and 86 to the relay coil with
one side grounded and the other connected to the control signal.

What precautions should I take when wiring a 12 volt relay?
Ensure correct polarity on the coil, use an appropriate fuse for the load circuit, include a flyback
diode across the coil, verify terminal identification, and use proper gauge wiring to handle the
current to prevent overheating and ensure safe operation.

Additional Resources
1. Mastering 12 Volt Relay Wiring: A Comprehensive Guide
This book offers an in-depth exploration of 12 volt relay wiring, perfect for both beginners and
experienced electricians. It covers fundamental concepts, wiring diagrams, and troubleshooting
techniques. Readers will learn how to safely and effectively integrate relays into various automotive
and electronic projects.

2. 12 Volt Relay Circuits for Automobiles
Focused specifically on automotive applications, this guide explains how to wire 12 volt relays for
car lighting, horn systems, and other accessories. Detailed circuit examples and step-by-step
instructions make it easy to enhance vehicle electrical systems. The book also addresses common
issues and maintenance tips for relay circuits.

3. Practical Relay Wiring: 12 Volt Systems Explained
A hands-on manual that simplifies the process of wiring 12 volt relays in everyday electrical projects.
It includes clear diagrams, real-world examples, and safety precautions. The book is ideal for
hobbyists looking to improve their understanding of relay functions and wiring techniques.

4. Automotive Relay Wiring Made Easy
This title breaks down the complexities of automotive relay wiring into manageable steps. It covers
different types of relays, their pin configurations, and how to wire them correctly in 12 volt systems.
The book also provides troubleshooting advice and tips for avoiding common wiring mistakes.

5. Wiring and Installing 12 Volt Relays for Beginners
Designed for newcomers, this book introduces basic electrical concepts and progresses to practical
relay wiring projects. It emphasizes safety and proper tool usage while explaining relay operation in
12 volt circuits. Readers will gain confidence in wiring relays for various applications.

6. 12 Volt Relay Projects: From Wiring to Application
This project-based book guides readers through multiple wiring projects involving 12 volt relays.
Each project includes detailed instructions, parts lists, and wiring diagrams. It’s a great resource for
learning how to apply relay wiring skills in real-world scenarios.

7. Understanding 12 Volt Relay Wiring and Control
A technical reference that delves into the theory and control mechanisms behind 12 volt relays. The



book explains coil activation, contact ratings, and how to control relays using switches or
microcontrollers. It is suited for readers interested in both wiring and controlling relay systems.

8. Electrical Wiring Essentials: 12 Volt Relay Edition
This book covers essential electrical wiring principles with a focus on 12 volt relay circuits. It
includes fundamental electrical theory, safety standards, and practical wiring examples. The content
is tailored to help readers wire relays correctly and efficiently in low-voltage systems.

9. The Complete Guide to 12 Volt Relay Wiring and Troubleshooting
Comprehensive and detailed, this guide addresses all aspects of wiring and troubleshooting 12 volt
relays. It features diagnostic techniques, common relay faults, and repair solutions. Ideal for
technicians and DIY enthusiasts who want to ensure reliable relay operation in their circuits.
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trends in mobile technology, as it relates to motorcycle touring. Coyner lays out the steps for
planning a worry-free, fun trip, one that starts with the rider physically and mentally prepared. On
the road, having good riding gear can make a dramatic difference in comfort and safety as the
weather changes from dry to wet, and from hot to cold. Coyner describes the important aspects of
personal preparation and describes the major kinds of riding gear and how they work to control
body temperature and moisture. As motorcycle technology has evolved, so have aftermarket
accessories, which are made to address virtually every special need. Coyner shows you step-by-step
how electrical modifications can be made, and provides specific sections on high-performance
lighting and conspicuity, GPS and other cockpit instruments, entertainment and communication
devices, cameras and camcorders, ergonomic enhancements, suspension improvements, luggage
and storage additions, and trailers. Over 250 full-color photographs illustrate riding gear,
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in the open, they are constantly subjected to destructive elements like rain, sand, salt, dust, and
ultraviolet rays . . . virtually everyone who owns a motorcycle will eventually have to deal with
electrical problems. In How to Troubleshoot, Repair, and Modify Motorcycle Electrical Systems,
motorcycle expert Tracy Martin provides crystal-clear, fully illustrated, step-by-step instructions for
every electrical repair imaginable on a bikeâ€”from the nuts-and-bolts basics to fuel-injection
systems, onboard computers, repair and installation of factory and aftermarket accessories, and
everything else in between. Complete with 600 full-color, how-to photos and 20 helpful diagrams,
How to Troubleshoot, Repair, and Modify Motorcycle Electrical Systems will keep your bike on the
road and your wallet in your pocket./div
  wiring a 12 volt relay: Tips and Tricks for Toy Train Operators Peter Riddle, 2000 Increase
your knowledge and enjoyment of toy trains! Features 144 helpful tips that will improve the
performance of your locomotives and the appearance of your layout. Includes crisp photos and
easy-to-follow wiring diagrams. Primarily postwar toy trains, but includes prewar and modern era
equipment.
  wiring a 12 volt relay: The Progressive Fish Culturist , 1971
  wiring a 12 volt relay: The Progressive Fish Culturist U.S. Fish and Wildlife Service, 1969
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electrical theory, wiring techniques and equipment, custom wiring harnesses for racing, hot rods
and restorations, pre-made wiring harnesses, special electrical systems (navigational, audio, video),
troubleshooting common electrical problems, dashboards and instrument, and trailer wiring.
  wiring a 12 volt relay: How to Install Air Ride Suspension Systems Kevin Whipps,
2022-06-15 Learn everything there is to know about how to install a versatile and capable air ride
system. Air suspension used to be expensive, difficult to install, and complex to understand.
However, that was years ago. Today, thanks to kits made for virtually every make and model of car
and truck, plus the popularization of automatic levelling kits, it’s easier than ever to take a vehicle
and put it on the ground. With properly installed air ride suspension, you can set the height
wherever you like, lay your ride on the asphalt when you want, and even tear through the corners
like you’re driving a slot car. However, here’s the most important part: it’s just cool. Having an



airbagged vehicle isn’t restricted to one vehicle class or another. While it originally became popular
with mini trucks, it soon caught on with street rods, cars, and motorcycles, and even traditional
lowriders have embraced the scene. That’s because where previous adjustable suspensions had their
problems, air ride setups are quite often cleaner and easier to maintain. It all depends on how it’s
installed and how you manage it. In How to Install Air Ride Suspension Systems, air ride veteran
Kevin Whipps walks you through everything you need to know about installing an air suspension
onto pretty much anything. After going through the basics of each component, he explains how they
all work in harmony in easy-to-understand terms that make it simple for even the mechanically
challenged to grasp. By the end of it all, you’ll know more about air suspension than you thought
was possible and have a clear understanding of what you need to do to bag your ride.
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  wiring a 12 volt relay: Swap LS Engines into Chevelles & GM A-Bodies: 1964-1972
Jefferson Bryant, 2017-05-15 The GM LS engine has revolutionized the muscle car and the
high-performance V-8 market. It has become a favorite engine to swap into classic cars because it
offers a superior combination of horsepower, torque, and responsiveness in a compact package. As
such, these modern pushrod V-8 engines are installed in vintage GM muscle cars with relative ease,
and that includes Chevelles and other popular GM A-Body cars. In fact, General Motors
manufactured about 500,000 Chevelles and A-Body cars between 1968 and 1970 alone. Jefferson
Bryant, author of LS Swaps: How To Swap GM LS Engines into Almost Anything, has performed
many LS swaps throughout his career, and has transplanted the LS into several A-Body cars. In this
comprehensive guide, he provides detailed step-by-step instructions for installing an LS powerplant
into a Chevelle, Buick GS, Oldsmobile Cutlass, and Pontiac GTO. To successfully install an LS
engine, you need to select or fabricate motor mounts and adapter plates to mount the engine to the
chassis. Also, you need to integrate the electronic engine controls and wiring harness to the A-Body
car. If you run a fuel-injection system, a new tank or high-pressure fuel pump, fuel lines, and related
equipment must be installed. Bryant covers all of these crucial steps and much more. He explains
essential procedures, time saving techniques, and solutions to common problems. In addition, he
performs a new LT swap into an A-Body car. Swapping an LS engine into an A-Body is made much
easier with a comprehensive guidebook such as this, whether you plan on doing it yourself or decide
to have a shop do it for you. A huge and thriving aftermarket provides a wide range of suspension,
brake, steering, chassis, and other parts that produce functional improvements. Before you tackle
your LS Swap project, arm yourself with this vital information to guide you through the process. p.p1
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Baker, 2004-11-11 Introducing the Carpentry & Construction Series from McGraw-Hill The experts
show you how to tackle any wiring, remodeling, or plumbing project Written by authors of
McGraw-Hill's popular Carpentry & Construction, Fourth Edition, this new, dollar-saving series is
great for do-it-yourselfers, weekend repairmen and home owners, as well as seasoned pros who want
to stay on top of the latest methods, materials, equipment and code requirements. Organized
according to the actual stages of construction, these titles detail everything needed to successfully
plan, manage, and complete a job. All are heavily illustrated and contain valuable tip-boxes
throughout. * Covers electrical as well as audio and video wiring * Explains all types of wires and
connections
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Company, 1976
  wiring a 12 volt relay: Advanced Automotive Electricity and Electronics Klyde, Kirk
Vangelder, 2017-06-12 Advanced Automotive Electricity and Electronics, published as part of the
CDX Master Automotive Technician Series, gives students with a basic understanding of automotive
electrical the additional knowledge and experience they need to diagnose and fix complex electrical
systems and circuits. Focused on a “strategy-based diagnostics” approach, this book helps students
master technical trouble-shooting in order to address the problem correctly on the first attempt.



  wiring a 12 volt relay: Wiring Your Toy Train Layout Peter Riddle, 2003 Covers the
essential techniques needed to make electrical connections for a three-rail toy train layout of any
size or complexity. Addresses fundamental electrical concepts, wiring and expanding a layout,
accessory wiring, automatic train control, and troubleshooting. By Peter Riddle.
  wiring a 12 volt relay: 4093 IC - Circuit Sourcebook for the Makers Newton C. Braga,
2017-02-14 Chock full of projects based on the 4093 IC, this book will be of great interest to makers,
hobbysts and students (STEAMers). Readers will have the opportunity to learn how to apply this
CMOS Ic in their primary uses while building these detailed projects. This book includes instructions
to build over one hundred projects. They include shields for microcontrollers, lamp controls, timers,
audio, RF, inverters, alarms and much more. This book offers the readers a satisfaying, practical way
of learning about this topic in electronics: Teaches how to use circuits using the 4093 IC as shields
for microcontrollers Focuses on insights gained through completing each project explore the imense
capabilities of the 4093 IC
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