wiring diagram 12 volt relay

wiring diagram 12 volt relay is an essential tool for understanding and implementing electrical
circuits that utilize 12-volt relays. These relays are commonly used in automotive, industrial, and
home automation applications to control high current devices with a low current signal. This article
provides a comprehensive guide to wiring diagrams for 12-volt relays, explaining their components,
functionality, and practical wiring methods. It covers different relay types, connection standards, and
troubleshooting tips to ensure reliable operation. Whether for beginners or experienced technicians,
mastering the wiring diagram 12 volt relay helps in designing efficient and safe electrical systems.
The following sections outline key concepts and detailed instructions to facilitate proper relay wiring
and integration.

e Understanding 12 Volt Relays
e Components of a 12 Volt Relay Wiring Diagram
¢ Basic Wiring Diagram for a 12 Volt Relay

e Common 12 Volt Relay Wiring Configurations

e Troubleshooting and Safety Tips for Relay Wiring

Understanding 12 Volt Relays

A 12 volt relay is an electromechanical switch that allows a low voltage circuit to control a high
current load. It operates using an electromagnet that activates contacts to open or close the circuit.
Relays are widely used in automotive electrical systems, industrial controls, and various electronic
devices to isolate control circuits from power circuits. Understanding the operation and characteristics
of a 12 volt relay is fundamental to interpreting and creating accurate wiring diagrams.

How a 12 Volt Relay Works

The relay consists of a coil energized by a 12 volt supply, which generates a magnetic field. This
magnetism moves an internal armature to change the position of the switch contacts. When the coil is
energized, the contacts either close to complete a circuit or open to break it, depending on the relay
type. This allows a small control current to manage a much larger load current safely and efficiently.

Types of 12 Volt Relays

Several types of 12 volt relays exist, each with specific applications and wiring requirements:

e SPST (Single Pole Single Throw): Simple on/off switch with one contact set.



* SPDT (Single Pole Double Throw): Switches between two contacts, allowing alternate
connections.

e DPDT (Double Pole Double Throw): Controls two separate circuits simultaneously.

e Solid State Relays: Use semiconductor switching instead of mechanical parts.

Components of a 12 Volt Relay Wiring Diagram

A wiring diagram for a 12 volt relay includes several key components that must be correctly identified
and connected. Familiarity with these components ensures accurate wiring and reliable relay
operation.

Relay Terminals

Standard 12 volt relays typically have four or five terminals labeled as follows:

¢ Coil Terminals (85 and 86): Connect to the control circuit and power source to energize the
relay coil.

e Common Terminal (30): The movable contact that switches between the normally open and
normally closed terminals.

* Normally Closed (87a): Contact connected to terminal 30 when the relay coil is not
energized.

e Normally Open (87): Contact connected to terminal 30 when the relay coil is energized.

Power Supply and Load

The wiring diagram also includes the 12 volt power source and the electrical load controlled by the
relay. Proper wiring ensures the load receives power only when the relay is activated.

Basic Wiring Diagram for a 12 Volt Relay

The fundamental wiring diagram for a 12 volt relay demonstrates how to use the relay to control a
high current device with a low current switch. This setup is common in automotive lighting, horn
circuits, and other electrical accessories.



Step-by-Step Wiring Procedure

To wire a 12 volt relay correctly, follow these steps:

=

. Connect terminal 85 to the negative side (ground) of the 12 volt power source.

2. Connect terminal 86 to the control switch, which is connected to the positive 12 volt supply.
3. Attach terminal 30 to the positive 12 volt power supply directly or via a fuse for protection.
4. Connect terminal 87 to the positive input terminal of the electrical load.

5. Connect the negative terminal of the load to ground.

Explanation of the Circuit Operation

When the control switch closes, it energizes the coil between terminals 85 and 86. This activates the
relay, closing the contact between terminals 30 and 87, allowing current to flow from the power
source to the load. The load is thus powered only when the relay coil is energized, protecting the
control switch from high current loads.

Common 12 Volt Relay Wiring Configurations

Different applications require specific wiring configurations of a 12 volt relay to achieve desired
functions. Awareness of these configurations is critical for proper installation and performance.

Using Normally Open (NO) Contacts

The most common configuration uses the normally open contact (terminal 87). The load is off when
the relay is not energized and turns on when the relay coil activates. This is suitable for devices that
should only operate under specific conditions.

Using Normally Closed (NC) Contacts

In some cases, the normally closed contact (terminal 87a) is used to keep a device powered until the
relay coil is energized. Energizing the coil breaks the circuit, turning the device off. This configuration
is useful for safety or fail-safe applications.

Dual Circuit Control with DPDT Relays

Double pole double throw relays can control two circuits simultaneously. Wiring diagrams for these
relays include two sets of terminals (30, 87, 87a) for each pole, allowing switching between two
different loads or power sources.



Troubleshooting and Safety Tips for Relay Wiring

Proper wiring and safety measures are essential when working with 12 volt relay circuits.
Troubleshooting common problems helps maintain system reliability and prevents damage.

Common Wiring Issues

Typical problems in relay wiring include incorrect terminal connections, blown fuses, damaged relays,
and poor ground connections. Verifying the wiring against the diagram and testing with a multimeter
can identify these faults.

Safety Precautions

To ensure safe relay installation and operation, observe the following precautions:

¢ Always disconnect the power source before wiring or servicing the relay circuit.

Use appropriate fuses or circuit breakers to protect the wiring and components.

Ensure all connections are secure and insulated to prevent short circuits.

Use relays rated for the voltage and current requirements of the application.

Follow manufacturer specifications and wiring diagrams carefully.

Frequently Asked Questions

What is a 12 volt relay wiring diagram?

A 12 volt relay wiring diagram is a schematic that shows how to connect a 12V relay to a power
source, switch, and load to control high-current circuits using a low-current signal.

How do you wire a 12V relay to a car battery?

To wire a 12V relay to a car battery, connect the relay's coil terminals to a 12V power source and
ground, and the switch terminal to the control switch. The common terminal goes to the battery's
positive terminal, and the normally open terminal connects to the device you want to power.

What are the typical terminals on a 12 volt relay?

A typical 12V relay has four or five terminals: two for the coil (usually pins 85 and 86), one common
terminal (30), one normally open terminal (87), and sometimes a normally closed terminal (87a).



Can |l use a 12V relay to control a 24V device?

Generally, a 12V relay is designed for 12V coil voltage and may not operate correctly with 24V.
However, the contacts might handle 24V if rated accordingly. It's important to check the relay
specifications before using it with a different voltage.

How do you test a 12 volt relay with a multimeter?

To test a 12V relay, check coil resistance between pins 85 and 86 with a multimeter. Apply 12V to
these pins and listen for a click. Then measure continuity between common (30) and normally open
(87) terminals to confirm switching.

What is the purpose of a relay in a 12V wiring system?

A relay allows a low-current circuit to control a high-current load by using an electromagnetic switch,
protecting the control switch and wiring from high current and enabling safer circuit operation.

How to connect a 12V relay to a switch and a load?

Connect the relay coil terminals to the switch and ground. Connect the common terminal (30) to the
power source, and the normally open terminal (87) to the load. When the switch activates the coil, the
relay closes the circuit, powering the load.

What is the difference between normally open and normally
closed terminals in a 12V relay?

Normally open (NO) terminal is disconnected from common when the relay is inactive, and closes
when energized. Normally closed (NC) terminal is connected to common when inactive and opens
when energized.

Can a 12 volt relay handle high current loads?

Yes, 12V relays are often used to handle high current loads (10A to 40A or more) by using the relay
contacts, while the coil operates at low current to control the switching.

Additional Resources

1. 12 Volt Relay Wiring Diagrams: A Comprehensive Guide

This book offers an in-depth exploration of 12-volt relay wiring diagrams, ideal for beginners and
professionals alike. It covers the basics of relay operation, various wiring configurations, and
troubleshooting techniques. With clear illustrations and step-by-step instructions, readers can
confidently design and repair relay circuits.

2. Automotive Relay Wiring and Troubleshooting

Focused on automotive applications, this book explains how 12-volt relays are used in vehicle
electrical systems. It includes detailed wiring diagrams for common relay setups in cars, trucks, and
motorcycles. Readers will learn how to diagnose relay faults and perform effective repairs to ensure
reliable vehicle performance.



3. Practical Wiring Diagrams for 12 Volt Electrical Systems

This practical guide provides a wide range of wiring diagrams specifically for 12-volt electrical
systems, including relays, switches, and fuses. The book emphasizes real-world applications such as
RVs, boats, and solar power setups. It helps readers understand circuit design and how to implement
safe and efficient wiring.

4. Relay Circuits and Wiring for Beginners

Designed for novices, this book breaks down the fundamentals of relay circuits with a focus on 12-volt
systems. It explains how relays work, how to connect them properly, and how to interpret wiring
diagrams. The content is supported by simple projects and illustrations to build confidence in hands-
on wiring.

5. Mastering 12 Volt Relay Systems: Wiring and Control

This advanced manual dives into complex 12-volt relay systems used in industrial and automotive
environments. It covers control logic, multi-relay setups, and integration with other electrical
components. Readers will gain expert knowledge on designing sophisticated relay circuits for
automation and control.

6. Electrical Wiring Diagrams for 12 Volt Relays and Accessories

This book compiles a variety of wiring diagrams that involve 12-volt relays and their common
accessories like switches, sensors, and timers. It is a valuable resource for electricians and hobbyists
working on custom electrical projects. The diagrams are clearly labeled, making it easier to
understand circuit connections.

7. DIY 12 Volt Relay Wiring Projects

Perfect for DIY enthusiasts, this book presents hands-on projects that utilize 12-volt relays in various
applications. Each project includes a detailed wiring diagram, parts list, and assembly instructions.
Readers can learn practical skills while building useful relay-based devices and circuits.

8. Understanding Automotive 12 Volt Relay Wiring Schematics

This book focuses on interpreting and creating wiring schematics for automotive 12-volt relay circuits.
It explains common symbols, wiring conventions, and relay functions in vehicle electrical systems.
Ideal for mechanics and students, it aids in troubleshooting and modifying automotive wiring.

9. 12 Volt Relay and Circuit Design Handbook

A comprehensive handbook that covers both the theory and application of 12-volt relays in circuit
design. It details relay specifications, coil and contact ratings, and wiring best practices. The book also
includes numerous example circuits and diagrams to assist designers in creating reliable relay-based
systems.
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wiring diagram 12 volt relay: How to Troubleshoot, Repair, and Modify Motorcycle
Electrical Systems Tracy Martin, 2014-07-15 DIVYour one-stop manual for every aspect of DIY
motorcycle electrical repair and modification./divDIV/divDIVWea€ ™ ve all stood at the front desk of a
repair shop at some point, staring at an invoice, gritting our teeth and nursing our injured wallets.
All vehicles will inevitably need maintenancea€”and we pay a premium in labor fees every time we
take them ina€”but unlike an automobile, which has its electrical components hermetically sealed
within its bodywork, the electrical components on a motorcycle are on display for all the world to
see. Out 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 bikea€”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 diagram 12 volt relay: How To Diagnose and Repair Automotive Electrical
Systems Tracy Martin, 2005

wiring diagram 12 volt relay: Operator's, Organizational, Direct Support, and General
Support Maintenance Manual (including Repair Parts and Special Tools List) , 1992

wiring diagram 12 volt relay: Technical Manual United States Department of the Army, 1960

wiring diagram 12 volt relay: Automotive Electrical Handbook Inkwell Co. Inc., 1987-01-01
When it’s time to wire your car, whether it’s a restoration project, race car, kit car, trailer, or street
rod, don’t be intimidated; wire it yourself. Jim Horner shares his years of experience and cuts
through the technical jargon to show you how. Learn about basic electrical theory, how various
electrical components work and drawing circuit diagrams. Includes tips on using electrical test
equipment and troubleshooting electrical circuits. Choose the right components, build your own
wiring harness, and install them by following the step-by-step instructions. Profusely illustrated with
over 350 photos, drawings, and diagrams. Suppliers list included.

wiring diagram 12 volt relay: Aids to Navigation Manual United States. Coast Guard, 1953

wiring diagram 12 volt relay: Intermediate (field) (direct and General Support) and
Depot Maintenance Manual , 1990
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wiring diagram 12 volt relay: Cloud Computing and Security Xingming Sun, Zhaoqing Pan,
Elisa Bertino, 2018-09-25 This six volume set LNCS 11063 - 11068 constitutes the thoroughly
refereed conference proceedings of the 4th International Conference on Cloud Computing and
Security, ICCCS 2018, held in Haikou, China, in June 2018. The 386 full papers of these six volumes
were carefully reviewed and selected from 1743 submissions. The papers cover ideas and
achievements in the theory and practice of all areas of inventive systems which includes control,
artificial intelligence, automation systems, computing systems, electrical and informative systems.
The six volumes are arranged according to the subject areas as follows: cloud computing, cloud
security, encryption, information hiding, [oT security, multimedia forensics

wiring diagram 12 volt relay: The Navy Electricity and Electronics Training Series: Module 04
Introduction To Electrical Conductors, Wiring Techniques, And Schematic Reading United States.
Navy, 2018-09-16 Module 4, Introduction to Electrical Conductors, Wiring Techniques, and
Schematic Reading, presents conductor usage, insulation used as wire covering, splicing,
termination of wiring, soldering, and reading electrical wiring diagrams.The Navy Electricity and
Electronics Training Series (NEETS) was developed for use by personnel in many electrical- and
electronic-related Navy ratings. Written by, and with the advice of, senior technicians in these
ratings, this series provides beginners with fundamental electrical and electronic concepts through
self-study. The presentation of this series is not oriented to any specific rating structure, but is




divided into modules containing related information organized into traditional paths of instruction.

wiring diagram 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 diagram 12 volt relay: Power Units PE-95-A, -B, -C, -F, -G, and -H. , 1945

wiring diagram 12 volt relay: Open-Source Lab Joshua M. Pearce, 2013-10-04 Open-Source
Lab: How to Build Your Own Hardware and Reduce Scientific Research Costs details the
development of the free and open-source hardware revolution. The combination of open-source 3D
printing and microcontrollers running on free software enables scientists, engineers, and lab
personnel in every discipline to develop powerful research tools at unprecedented low costs.After
reading Open-Source Lab, you will be able to: - Lower equipment costs by making your own
hardware - Build open-source hardware for scientific research - Actively participate in a community
in which scientific results are more easily replicated and cited - Numerous examples of technologies
and the open-source user and developer communities that support them - Instructions on how to
take advantage of digital design sharing - Explanations of Arduinos and RepRaps for scientific use -
A detailed guide to open-source hardware licenses and basic principles of intellectual property

wiring diagram 12 volt relay: Organizational Maintenance , 1980

wiring diagram 12 volt relay: Manuals Combined: Over 20 U.S. Army Locomotive, Rail Car
And Railroad Trackage Manuals , Over 4,100 total pages ... Just a sample of the contents: 256 page
Army TRAIN RAILROAD RAILCAR Manual FULL TITLE: MAINTENANCE OF RAILWAY CARS.
Published by the Department of the Army on 28 August 1972 (current). 174 page U.S. Technical
RAILROAD Design FULL TITLE: Technical Instructions: Railroad Design and Rehabilitation.
Published 1 March 2000. 207 page U.S. Navy RAILROAD Handbook FULL TITLE: NAVY RAILWAY
OPERATING HANDBOOK, 207 pages. Published by the Department of the Navy, June 1999. U.S.
Army RAILROAD LOCOMOTIVE Operations Manual FULL TITLE: RAILWAY OPERATING AND
SAFETY RULES. Published by the Department of the Army on 17 July 1989. 139 page Army
RAILROAD Rolling Stock Manual Six Lessons; 139 pages on CD-ROM. FULL TITLE: RAILWAY
ROLLING STOCK. Published by the Department of the Army on 1 June 1997. 274 page B-B-160
LOCOMOTIVE Operator Manual FULL TITLE: OPERATOR AND UNIT MAINTENANCE MANUAL -
LOCOMOTIVE, DIESEL-ELECTRIC, 56-1/2-INCH GAGE, 80-TON, 670 HP, 0-4-4-0 WHEEL, MODEL
B-B-160/160-4GE747-Al. Published by the Department of the Army on 22 May 1991. 268 page Army
BALDWIN LIMA Locomotive Manual FULL TITLE: OPERATOR AND UNIT MAINTENANCE
MANUAL LOCOMOTIVE, DIESEL-ELECTRIC, 56-1/2-INCH GAGE, 60 TON, 500 HP, 0-4-4-0 WHEEL,
MODEL RS-4-TC-1A. Published by the Department of the Army on 8 January 1987. 419 page Army
GE B-B-160 Locomotive Manual FULL TITLE: INTERMEDIATE DIRECT SUPPORT AND
INTERMEDIATE GENERAL SUPPORT MAINTENANCE MANUAL LOCOMOTIVE,
DIESEL-ELECTRIC, 56-1/2-INCH GAGE, 80-TON, 670 HP, 0-4-4-0 WHEEL, MODEL
B-B-160/160-4GE747-A1. Published by the Department of the Army on 21 July 1987. 396 page
B-B-160 LOCOMOTIVE Parts Manual FULL TITLE: UNIT, INTERMEDIATE DIRECT SUPPORT AND
GENERAL SUPPORT REPAIR PARTS AND SPECIAL TOOLS LIST LOCOMOTIVE,
DIESEL-ELECTRIC, 56-1/2-INCH GAGE, 80-TON, 670 HP, 0-4-4-0 WHEEL, MODEL
B-B-160/160-4GE747-A1 NSN 2210-01-158-2980. Published by the Department of the Army on 31
March 1993. 90 page 1955 Davenport LOCOMOTIVE Maintenance Manual FULL TITLE:
LOCOMOTIVE DIESEL ELECTRIC 56% GAGE, 44 TON 0-4-4-0, 400 HP DAVENPORT BESLER
Published by the Department of the Army on 8 November 1955.

wiring diagram 12 volt relay: A Meteorological Survey of the Oak Ridge Area, 1953

wiring diagram 12 volt relay: ORO, 1965

wiring diagram 12 volt relay: Navy Electricity and Electronics Training Series Steve
Hartsfield, 1992

wiring diagram 12 volt relay: The Essential Guide to Motorcycle Travel, 2nd Edition




Dale Coyner, 2017-01-04 Explains how to plan a motorcycle trip, recommends clothing and
accessories, and offers tips on safety.

wiring diagram 12 volt relay: Technical Manual for Crane, Mobile, Container Handling,
Truck-mounted, 140-ton Capacity DED, FMC Link Belt Model HC-238A, Army Model MHE
248, NSN 3950-01-110-9224 , 1985
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