
wiring relays for headlights

wiring relays for headlights is a critical aspect of automotive electrical
systems that ensures optimal performance, safety, and longevity of vehicle
lighting. Proper relay installation helps manage the high current demands of
headlights without overloading the vehicle's existing wiring harness or
switches. This article explores the fundamental concepts behind wiring relays
for headlights, including why relays are essential, how to install them
correctly, and common troubleshooting tips. Additionally, it covers the types
of relays used, wiring diagrams, and safety precautions to consider during
installation. Whether upgrading to high-powered headlights or replacing
faulty components, understanding the role of relays is vital for anyone
working with automotive lighting systems. The following sections will provide
a comprehensive guide to wiring relays for headlights in a clear and
systematic manner.
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Understanding the Purpose of Headlight Relays

The primary function of a relay in headlight wiring is to control the high
current required by the headlights using a low current switch. Headlights
demand significant electrical power, often exceeding the capacity of standard
vehicle switches and wiring. Without a relay, the increased load can lead to
overheating, voltage drops, and premature failure of wiring or switches.
Wiring relays for headlights ensures that the electrical load is transferred
directly from the battery to the headlights through a relay contact, allowing
the switch to handle only a minimal control current.

Benefits of Using Headlight Relays

Incorporating relays into headlight circuits offers multiple advantages,
including:

Improved performance: Delivering full battery voltage to headlights
enhances brightness and consistency.

Reduced voltage drop: Shorter and thicker wires connected to the relay
minimize resistance.



Protection of switches: Lowers the risk of switch overheating or damage
due to high current flow.

Extended wiring lifespan: Reduces heat buildup and wear on the vehicle's
original wiring harness.

Types of Relays Used in Headlight Wiring

Several relay types are commonly employed in automotive headlight circuits.
Selecting the right type depends on the application, current requirements,
and compatibility with the vehicle’s electrical system.

Standard Automotive Relays

Standard 4-pin or 5-pin automotive relays are the most widely used for
headlight wiring. These relays typically handle currents of 30 to 40 amps,
which is sufficient for most halogen and LED headlights. The pins usually
include:

Pin 30: Power input from the battery

Pin 87: Output to the headlights

Pin 85: Relay coil ground

Pin 86: Relay coil power (triggered by the headlight switch)

Pin 87a (only in 5-pin relays): Normally closed contact for alternate
wiring configurations

Solid State Relays

Solid state relays (SSRs) are an alternative to mechanical relays and offer
silent operation with no moving parts. They are less common in traditional
automotive applications but may be found in modern vehicles or specialized
lighting systems. SSRs provide fast switching and higher reliability under
vibration but require careful matching to voltage and current specifications.

Essential Components for Wiring Headlight
Relays

Proper wiring of relays for headlights requires several key components to
ensure a reliable and safe installation. Each component plays a specific role
in the overall electrical circuit.



List of Necessary Components

Automotive relay: Suitable for the current rating of the headlights.

Fuse and fuse holder: Protects the circuit from overcurrent and short
circuits.

Wiring harness or cables: Appropriately gauged wires to handle headlight
current.

Connectors and terminals: Secure and corrosion-resistant connections.

Switch or trigger source: Typically the existing headlight switch to
control the relay coil.

Ground connection: Proper grounding point for relay coil and lighting
circuit.

Step-by-Step Guide to Wiring Relays for
Headlights

Installing a relay in a headlight circuit involves several precise steps to
ensure proper functionality and safety. The following guide outlines the
typical wiring process for a 4-pin automotive relay.

Installation Procedure

Disconnect the vehicle battery: Prevent electrical shorts during1.
installation.

Identify headlight wiring: Locate the positive wire leading to the2.
headlights and the headlight switch wire.

Mount the relay: Choose a secure, dry location near the headlights or3.
battery.

Connect pin 30 to the battery positive terminal: Use a fused wire to4.
protect the circuit.

Connect pin 87 to the positive headlight wire: This wire powers the5.
headlights when the relay is activated.

Connect pin 85 to a good ground: Ensure a solid chassis ground to6.
complete the relay coil circuit.

Connect pin 86 to the headlight switch output wire: This triggers the7.
relay coil when the switch is turned on.

Reconnect the battery and test the headlights: Verify that the relay8.
activates and the headlights illuminate properly.



Common Wiring Diagrams for Headlight Relay
Installation

Understanding wiring diagrams is essential for correctly installing headlight
relays. Diagrams provide a visual representation of electrical connections
and help avoid errors during installation.

Typical 4-Pin Relay Diagram

The standard 4-pin relay wiring diagram includes:

Power source connected to pin 30 with an inline fuse.

Output from pin 87 to the headlight positive wire.

Ground connection at pin 85.

Trigger from the headlight switch connected to pin 86.

This configuration ensures that the relay only engages when the headlight
switch is turned on, allowing full battery voltage to reach the headlights.

5-Pin Relay Configurations

Some vehicles or custom setups may use a 5-pin relay which adds a normally
closed contact at pin 87a. This allows for alternate wiring schemes such as
switching between high and low beams using a single relay. Understanding
these variations is important for advanced headlight wiring applications.

Safety Tips and Best Practices

Ensuring safety during relay installation and operation is crucial for
preventing electrical hazards and damage to the vehicle’s lighting system.

Key Safety Considerations

Always disconnect the battery before starting any wiring work to prevent
shorts and shocks.

Use the correct wire gauge rated for the current load of the headlights
to avoid overheating.

Install an inline fuse close to the battery to protect against short
circuits.

Secure all connections with appropriate terminals and insulate exposed
wires to prevent corrosion and shorts.

Mount relays away from moisture and excessive heat sources.



Test the system thoroughly after installation to verify proper
operation.

Troubleshooting Common Issues with Headlight
Relays

Even with proper installation, problems may arise with wiring relays for
headlights. Identifying symptoms and solutions can restore optimal lighting
performance.

Typical Problems and Diagnostics

Headlights not turning on: Check relay coil connections (pins 85 and 86)
and verify the trigger from the headlight switch.

Headlights flicker or dim: Inspect wiring for loose connections or
damaged wires causing voltage drops.

Relay clicking but headlights off: Confirm output wire (pin 87) is
properly connected to the headlights and that the fuse is intact.

Blown fuses: Ensure wire gauge and fuse rating are appropriate for the
headlights’ current draw.

Overheating relay: Replace with a higher-rated relay or verify wiring
integrity to prevent excessive current flow.

Frequently Asked Questions

What is the purpose of wiring a relay for headlights?

Wiring a relay for headlights helps to reduce the load on the headlight
switch by providing a direct power path from the battery to the headlights,
ensuring brighter lights and preventing switch damage.

Which relay rating is appropriate for wiring
headlights?

A 30-40 amp automotive relay is typically appropriate for wiring headlights,
as it can handle the high current draw of the bulbs safely.

How do you identify the relay terminals when wiring
headlights?

Standard relay terminals are identified as 85 and 86 for the coil (control
circuit), 30 for the power input, and 87 for the power output to the



headlights.

Can I use a relay to wire LED headlights?

Yes, using a relay for LED headlights is beneficial because it ensures a
stable power supply and helps prevent voltage drop, which is important for
optimal LED performance.

What gauge wire should be used when wiring relays for
headlights?

Use at least 14 or 16 gauge wire for the relay wiring to handle the current
safely and minimize voltage drop.

Do I need to add a fuse when wiring a relay for
headlights?

Yes, it's important to add an inline fuse close to the battery on the power
wire feeding the relay to protect the circuit from potential shorts or
overloads.

How do you wire a relay to the headlight switch?

Connect the headlight switch output to relay terminal 86, connect terminal 85
to ground, terminal 30 to the battery positive (through a fuse), and terminal
87 to the headlights.

What are the benefits of wiring headlights through a
relay?

Benefits include improved headlight brightness, reduced voltage drop,
increased reliability of the headlight switch, and protection of the
vehicle's electrical system from high current loads.

Additional Resources
1. Wiring Relays for Automotive Lighting: A Step-by-Step Guide
This book provides a comprehensive introduction to wiring relays specifically
for vehicle headlights. It covers the basics of electrical circuits, relay
functionality, and practical wiring techniques. Readers will find detailed
diagrams and troubleshooting tips to ensure safe and efficient headlight
installations.

2. Automotive Electrical Systems: Mastering Headlight Relay Wiring
Designed for both beginners and experienced mechanics, this book delves into
the intricacies of automotive electrical systems with a focus on headlight
relay integration. It explains how to optimize lighting performance using
relays and protect circuits from overload. The book also includes case
studies and real-world wiring scenarios.

3. Relay Wiring Essentials for Custom Headlight Projects
This guide is perfect for enthusiasts looking to customize their vehicle’s
lighting setup. It breaks down the process of selecting, wiring, and testing
relays for various headlight configurations. Clear illustrations and safety



precautions make it an essential resource for custom automotive lighting
projects.

4. The Complete Guide to Wiring Headlight Relays
Offering an all-in-one resource, this book covers everything from basic relay
theory to advanced wiring techniques for headlights. It emphasizes safety
standards, component selection, and wiring best practices. Readers will
appreciate the troubleshooting section that addresses common wiring
challenges.

5. Practical Relay Wiring for Headlights and Auxiliary Lights
Focusing on practical application, this book guides readers through wiring
relays for both primary headlights and auxiliary lighting systems. It
includes wiring schematics, parts lists, and installation tips. The author’s
hands-on approach ensures readers can implement the instructions confidently.

6. Electric Relay Wiring for Automotive Lighting Systems
This technical manual explores the use of electric relays in automotive
lighting beyond just headlights. It explains relay operation principles,
wiring diagrams, and integration with vehicle electrical systems. The book is
ideal for technicians seeking a deeper understanding of relay applications in
lighting.

7. DIY Automotive Headlight Relay Wiring Made Simple
Aimed at do-it-yourselfers, this book simplifies the process of wiring relays
for headlights. It uses easy-to-follow language, step-by-step instructions,
and plenty of illustrations to demystify electrical concepts. Safety tips and
common mistakes help readers avoid pitfalls during installation.

8. Advanced Headlight Relay Wiring Techniques
This book is tailored for advanced users and professionals who want to
enhance their headlight wiring setups with sophisticated relay circuits. It
covers topics like multi-relay configurations, load management, and
integration with modern vehicle electronics. Detailed schematics and
component analysis provide valuable insights.

9. Understanding Automotive Relay Wiring for Headlights and Beyond
This comprehensive volume explains the fundamental and advanced aspects of
automotive relay wiring, focusing on headlights as well as other lighting
components. It offers theoretical background alongside practical wiring
advice and troubleshooting strategies. The book is a great resource for
students, hobbyists, and professionals alike.
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splices, or has already been removed, fresh wiring is critical to a trucks dependability. Whether
you’re working on a singular task or doing a complete rewire, your classic Chevrolet/GMC pickup’s
viability and safety relies on a properly working electrical system. Due to today’s automotive
aftermarket, there is no reason to not do the wiring yourself. Rewiring the truck helps you save
money and provides peace of mind. Vehicle-specific kits are available to replace existing or missing
wiring. If you plan to do custom wiring, universal kits are available as well. Either type of kit can be
installed without an abundance of electrical knowledge. With some basic tools and time, you can
wire your truck just like the professionals. In How to Wire Chevy & GMC Trucks: 1947–1987,
veteran how-to author Dennis W. Parks rewires a 1970 Chevrolet C10 and a 1955 Chevrolet truck.
Everything is included—from the basics of wiring lights, the starter, and the alternator to a stereo
with satellite radio, air conditioning, and light-emitting diodes (LEDs) lighting. If you want to
complete this task yourself or if you want to learn how it is done before hiring a professional, this
book covers it all.
  wiring relays for headlights: ,
  wiring relays for headlights: How To Diagnose and Repair Automotive Electrical
Systems Tracy Martin, 2005
  wiring relays for headlights: How to Chop Tops Tony Thacker, 2024-11-15 Learn how to chop
tops with advice from the experts! Today, the purpose of a chopped top on a hot rod is mostly to
make a visual statement, but that wasn’t always the case. In the late 1930s, roadsters were
considered to be real hot rods, while sedans and coupes were not considered to be race cars. Over
time, sanctioning bodies began to accept sedans and coupes as race cars, which created the need for
chopping tops. When competing in dry-lakes racing, the tall birdcages of cars that had not been
chopped created an excessive amount of aerodynamic drag. Chopping the top increased the
aerodynamic efficiency to the point that the coupes were competitive with the roadsters. Tops aren’t
often chopped for those reasons today. However, when viewing the works of art that have been
created by the best chopping masters, it’s clear that enhanced aesthetics is the only reason that is
needed. Chopping a top may seem simple at first (especially if you think that old tops are mostly
square), but it is not. The process of chopping a top severely alters the angles of the A-pillars, the
intersections where metal meets at the C-pillars, and the rake and fitment of the glass. In How to
Chop Tops, hot rod expert and historian Tony Thacker takes you through the process of chopping a
top. Individual chapters feature a variety of chops that have been performed by the industry’s most
talented fabricators. The most popular candidates for this modification are covered, including Ford
Model As, Model Ts, 1932 3-window and 5-window coupes, 1933s, 1934s, and Shoeboxes. Featured
industry experts include Rick Lefever, Evin and Justin Veazie, the Kennedy Brothers, Bobby Walden,
Troy Ladd’s Hollywood Hot Rods, Rolling Bones, Roy Brizio, Cornfield Customs, Max Grundy, and
more. Whether you want to give chopping a try or you just want to see how it’s done before hiring a
professional, this book is a valuable addition to your library.
  wiring relays for headlights: Automotive Wiring and Electrical Systems Vol. 2 Tony
Candela, 2015-05-15 Countless collector car owners are skilled at performing mechanical work, but
for many of them, electrical work seems like a black art, too complicated and too confusing.
However, electrical upgrades are absolutely essential for a high-performance classic car or a
modified car to perform at its best. With a firm understanding of the fundamentals, you can take this
comprehensive guide and complete a wide range of electrical projects that enhance the performance
and functionality of a vehicle. In this revised edition (formerly titled Automotive Electrical
Performance Projects) brilliant color photos and explanatory step-by-step captions detail the
installation of the most popular, functional, and beneficial upgrades for enthusiasts of varying skill
levels. Just a few of the projects included are: maximizing performance of electric fans; installing
electronic gauges; upgrading charging systems; and installing a complete aftermarket wiring
harness, which is no small task. Each facet is covered in amazing detail. Veteran author Tony
Candela, who wrote CarTech's previous best-selling title Automotive Wiring and Electrical Systems,
moves beyond the theoretical and into real-world applications with this exciting and detailed



follow-up. This Volume 2 is essential for any enthusiast looking to upgrade his or her classic vehicle
to modern standards, and for putting all the knowledge learned in Automotive Wiring and Electrical
Systems into practice.
  wiring relays for headlights: Chevy/GMC Trucks 1973-1987 Jim Pickering, 2020-05-15 Build
and modify your 1973-1987 GMC or Chevrolet truck in your garage with step-by-step processes to
boost power, add curb appeal, and improve stopping ability, handling, safety, and more. GM’s
square-body trucks are a solid, simple, and easy-to-find rig--and that makes them perfect for
modification. They’re American classics, and they’ve become the hot rods of a new generation.
Veteran magazine editor Jim Pickering brings these trucks into focus, taking you through the aspects
that make them so popular and modifications you can perform to put a modern spin on their classic
looks. He takes an in-depth look at all the major systems in your C10 and covers what can be done to
them to turn your classic hauler into the modern hot rod that you want: a truck that’s fast, safe, full
of curb appeal, and reliable enough to drive whenever and wherever you want. Built in massive
numbers during an 18-year production run, these trucks aren’t hard to source, but finding a good
starting point and mapping out your plan are important. This book covers a lot of territory: how to
find a good starter truck, LS power builds and installs, slammed air suspension and coilover
systems, automatic and manual transmission choices (including a 6-speed manual conversion),
cooling system upgrades, safely adding a modern alternator to factory GM wiring, modifying a
mechanical clutch pedal to use a hydraulic master and slave cylinder, making new fuel lines and
brake lines to support fuel injection and big brakes, installing a 4-link rear suspension system,
fabricating an under-bed mount to hide air suspension components, building exhaust, adding LED
lighting, interior restoration, and more. If you're building a square-body truck that you’d actually
like to drive regularly, you’ve come to the right place. There hasn’t ever been a more
comprehensive, authoritative look at building a complete truck for street use that includes all the
steps required to make it work.
  wiring relays for headlights: Automotive Wiring Dennis W. Parks, John Kimbrough,
  wiring relays for headlights: Hillier's Fundamentals of Motor Vehicle Technology Victor Albert
Walter Hillier, Peter Coombes, 2004 Significantly updated to cover the latest technological
developments and include latest techniques and practices.
  wiring relays for headlights: Jeep 4x4 Performance Handbook, 3rd Edition Jim Allen,
James Weber, 2021-09-14 In this fully updated third edition of Jeep 4x4 Performance Handbook, Jeep
experts Jim Allen and James Weber give you all the information and expertise you need to build and
drive your ultimate Jeep without breaking the bank.
  wiring relays for headlights: Jeep TJ 1997-2006 Michael Hanseen, 2018-08-15 p.p1 {margin:
0.0px 0.0px 0.0px 0.0px; font: 12.0px Arial} The Jeep CJ, the icon that started it all, is the most
popular off-road vehicle of all time. The look, style, and functionality of the CJ made it instantly
popular and recognizable the world over, in no doubt partly due to its military presence in World
War II. The Jeep Wrangler platform had the difficult task of replacing the extremely popular CJ
platform. Outwardly similar in appearance, the YJ, TJ, and JK that followed all had significant design
improvements, as can be expected when a platform has a life span of more than five decades. The YJ
was the first Chrysler release after it purchased AMC in the mid-1980s, and it was aimed at taming
the original CJ for more comfort and, arguably, a larger audience. The TJ that followed next was an
evolutionary update, significant in that it featured a coil spring suspension and the celebrated return
of round headlights, for a more traditional look compared to the square lights of the YJ. In Jeep TJ
1997-2006: How to Build & Modify, everything you need to know about how to modify your TJ for
off-road use is covered. Beginning with why you should choose a TJ for modification, Jeep expert
Michael Hanssen takes you through all the different systems needing modification, including engine
modifications and swaps, transmission swaps, transfer case and driveshafts modifications, axles and
traction systems, suspensions and lifts, wheels, tires, brakes, chassis protection, electrical, and
winches. Included in every chapter are step-by-step modification instructions to help walk you
through the process. If you want to build a TJ for serious off-road trail use, or you just want a



capable and great-looking Jeep for around town, this book has you covered.
  wiring relays for headlights: Camper Designs and Alternative Energy Geof Alex,
2014-05-03 CAMPER DESIGNS: 18 different designs for Slide-on Campers & Campervans. Most are
for a removable camper that will suit most small flat tray trucks. Equipped with camping & sleeping
facilities for 2 - 5 the designs are to scale & incorporate fridge, sink, stove, double bed, shower, etc.
The designs incorporate some unique aerodynamic features & take into consideration weight
distribution. The designs & wiring diagram are also accompanied by a comprehensive 53 page
publication covering topics like how to install optional extras. There is no frame work shown as this
may vary depending on the materials used to manufacture the camper. ELECTRICAL SYSTEMS: This
information is mainly on the 12 Volt system which in simple terms explains how the system works &
what various components are used for enabling you to design your own circuits. ALTERNATIVE
ENERGY: Explains the advantages & disadvantages of alternative energy & how to determine which
is the most efficient & effective method. Inc Grid Solar. 2018 Edition.
  wiring relays for headlights: South African Automotive Light Vehicle Level 3 CDX
Automotive, 2013-05-23 .
  wiring relays for headlights: How to Troubleshoot, Repair, and Modify Motorcycle Electrical
Systems Tracy Martin, 2014-07-15 DIVIn 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 bike. /div
  wiring relays for headlights: How to Improve Triumph TR2-4A Roger Williams, 2003 Aided
by top racing and high-performance TR specialists, his own experiences and those of other amateur
restorers, the author explains in some detail how to increase the performance and handling of the
four-cylinder TR sports cars for fast road, track days or more serious motorsport.
  wiring relays for headlights: National Petroleum News , 1941
  wiring relays for headlights: BMW 3-Series (E30) Performance Guide 1982-1994 Robert
Bowen, 2013-02-15 The model that truly launched BMW into the performance arena in the United
States were the second generation of 3-series cars. Today, the E30 family of BMWs are both readily
affordable, and are popular with enthusiasts wanting to personalize them.
  wiring relays for headlights: Range Rover Classic - Torque Technical Tips - Vol 1 Range Rover
Club of Australia, Victoria Branch, 2020-07-01 Torque Technical Tips books are a must for Range
Rover Classic enthusiasts. There are two volues in this series, which totals over 700 pages of expert
technical tips for Land Rover's Range Rover Classic - spanning from 1977 to 1992 and have been
collated from Torque, the club magazine of one of the oldest Range Rover Clubs around - the Range
Rover Club of Australia, Victoria Branch. Volume 1 has 373 pages and takes tips and articles dated
between 1977 and 1986., Contributions come from a mix of Land Rover mechanics and club
enthusiasts and include: how these wonderful cars work; getting home if you break down in the
middle of nowhere (we call it bush-mechanics, in Australia); modifications; off-road driving and
recovery techniques; and many more. The wealth of knowledge from the club that was formed in
1977 is emmense; it's still going strong and still has some of the original members.
  wiring relays for headlights: Chevrolet Trucks 1955Ð1959 Dennis Parks, 2021-05-25
Rebuild and modify your 1955–1959 Chevrolet truck with today’s best parts! Regardless of your
automotive taste, there is almost always a need for a shop truck to chase parts, use as a tow vehicle,
or use for household chores that require a trip to the farm-and-home store. Pickup trucks have
always been popular, but that is true now more than ever. Plus, they hold their own as hot rods as
well! Many vintage trucks can still be found in their original condition. Unlike years ago, the
automotive aftermarket has now realized the popularity of these trucks. Whether you plan to restore
one as a mild custom or go all out, the necessary parts are available, which makes it easier to
achieve your dream regardless of your skills or budget. Veteran how-to book author Dennis W. Parks
resurrects a 1955 Chevy pickup as the subject of Chevrolet Trucks: 1955-1959 Build & Modify to be
used as a daily driver. Starting with a classic-styled work truck, he updates it with creature comforts
that are found in new vehicles—those that the average hot rodder can still maintain without having



an electronics degree. Everything is covered, including updating the front and rear suspension as
well as installing disc brakes to provide a good foundation for your project. Body repair and
modifications (including installing patch panels, power windows, rotary door latches, and a stylish
third brake light) are next. Interior components (including the latest creature comforts) that provide
safety and convenience are examined. Mechanical components (such as the engine, transmission,
steering, cooling, and wiring) are included as well. Everything you need to know to build a safe and
reliable pickup truck is included in this book. Most of the work featured is performed in a home
garage, which proves that you can build a decent truck within the confines of a two-car garage
without paying a fortune in labor.
  wiring relays for headlights: BMW '02 Restoration Guide R.M. Clarke, 1998-12-25 Restore
it right the first time! This information-packed guide provides all the information you need to restore
your prized BMW. Contents cover 1600 to 2002 turbo models from the mid-60's to the mid-70's, and
include detailed information on restoring bodywork, chassis, engine and trim. Includes production
changes, color schemes and history.
  wiring relays for headlights: Camaro Owner's Handbook Ron Sessions, 1999 For over thirty
years, the Camaro has been one of the most popular sports coupes. This essential guide for owners
of the first- and second-generations of these ponycars--those built from 1967 through 1981--includes
step-by-step photo how-tos that make it easy to complete over thirty repair, maintenance, restoration
and upgrade projects in a single weekend or less.
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Wiring is subject to safety
The Ultimate Guide to Wiring: A Step-by-Step Tutorial for Beginners Get the ultimate guide
to wiring with step-by-step instructions, diagrams, and tips. Learn everything from basic electrical
concepts to advanced techniques for residential and
Electrical Wiring: Components, Types & Safety Basics   Electrical wiring refers to the
installation of cabling and associated devices such as switches, distribution panels, outlets, and light
fittings within a structure. It is essential to every



7 Common Electrical Wiring Types: The Good, Bad, & Power In this article, we will explore
seven common types of electrical wiring, each with its own set of advantages and drawbacks.
Whether you’re a homeowner, a DIY enthusiast, or a professional
Wiring - Fine Homebuilding With advice from the master electricians who have contributed to
this comprehensive guide, you'll be able to approach any wiring project with confidence, whether it's
as straightforward as
The Ultimate Guide to Electrical Wiring Installation: Step-by-Step Learn how to install
electrical wiring with this comprehensive guide. Get step-by-step instructions and safety tips on
proper installation techniques
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