
wiring a 12v cigarette lighter plug
wiring a 12v cigarette lighter plug is a fundamental skill for many automotive and electronic
applications. Whether installing a new power source in a vehicle, creating a custom adapter, or
repairing an existing plug, understanding the correct wiring procedures is essential for safety and
functionality. This article covers everything from the basic components and tools required to the
step-by-step wiring process, including tips for testing and common troubleshooting issues.
Additionally, attention is given to safety precautions and best practices to ensure a reliable
connection. By following this comprehensive guide, readers will gain the knowledge needed to
confidently wire a 12v cigarette lighter plug for various uses. The article is structured to provide
both beginner-friendly explanations and detailed technical insights.

Understanding the Components of a 12V Cigarette Lighter Plug

Tools and Materials Required for Wiring

Step-by-Step Guide to Wiring a 12V Cigarette Lighter Plug

Testing and Troubleshooting the Wiring

Safety Precautions and Best Practices

Understanding the Components of a 12V Cigarette
Lighter Plug
Before wiring a 12v cigarette lighter plug, it is important to understand its basic components and
how they function. A typical 12V cigarette lighter plug consists of a positive terminal, a negative
terminal, insulation, and the outer casing. The positive terminal usually makes contact with the
center pin inside the socket, while the negative terminal connects to the outer shell or ground. This
configuration allows the plug to supply 12 volts DC power to compatible devices, commonly found in
vehicles.

Positive and Negative Terminals
The positive terminal is responsible for delivering the 12-volt power supply and is typically
connected to the vehicle’s battery or another 12V power source. The negative terminal serves as the
ground connection, completing the circuit. Proper identification and connection of these terminals
are crucial to avoid short circuits or damage to electronic devices.

Insulation and Casing
Insulation protects the wiring from accidental contact, which could cause shorts or electrical shocks.



The casing of the cigarette lighter plug is designed to fit securely within the socket, providing a
stable connection. High-quality insulation and casing materials enhance durability and safety during
use.

Tools and Materials Required for Wiring
Gathering the right tools and materials is essential for successfully wiring a 12v cigarette lighter
plug. Using appropriate equipment ensures a clean, reliable connection and reduces the risk of
errors or damage.

Essential Tools

Wire Strippers: For removing insulation from the wires without damaging the conductors.

Soldering Iron or Crimping Tool: To secure wire connections firmly.

Multimeter: For testing voltage, continuity, and resistance.

Screwdrivers: Often needed to open the plug casing or secure terminals.

Heat Shrink Tubing or Electrical Tape: To insulate and protect wired connections.

Required Materials
The primary materials include the 12V cigarette lighter plug itself and appropriate gauge wiring.
Typically, 16 to 18 gauge wire is recommended for most automotive applications to handle the
current load without excessive voltage drop. Additionally, connectors or terminals compatible with
the plug’s design may be necessary for a secure fit.

Step-by-Step Guide to Wiring a 12V Cigarette Lighter
Plug
Wiring a 12v cigarette lighter plug involves careful preparation and methodical assembly. The
following steps outline the process from start to finish, ensuring a safe and functional outcome.

Step 1: Preparation
Begin by cutting the wire to the desired length and stripping approximately half an inch of insulation
from both ends. Identifying the positive (usually red) and negative (usually black) wires helps
maintain correct polarity throughout the process.



Step 2: Disassemble the Plug
Most cigarette lighter plugs can be opened by unscrewing the casing. Carefully separate the housing
to expose the terminal contacts. Take note of the internal layout to avoid miswiring.

Step 3: Connect the Positive Wire
Attach the positive wire to the center terminal of the plug. This connection can be soldered for a
permanent bond or secured with a crimp connector if the plug design allows. Ensure the wire is
firmly attached and no stray strands are exposed.

Step 4: Connect the Negative Wire
The negative wire should be connected to the outer terminal or casing that serves as the ground.
Similar to the positive connection, solder or crimp the wire securely. Verify that the wire does not
interfere with the plug’s assembly.

Step 5: Insulate Connections
Use heat shrink tubing or electrical tape to cover all exposed wires and terminals. Proper insulation
prevents accidental shorts and enhances durability in automotive environments.

Step 6: Reassemble the Plug
Once all connections are secure and insulated, reassemble the plug casing carefully. Confirm that no
wires are pinched or stressed during assembly, which could lead to failure.

Testing and Troubleshooting the Wiring
After wiring a 12v cigarette lighter plug, testing is a critical step to verify functionality and safety.
Proper testing helps identify any wiring errors or faults before use.

Using a Multimeter for Testing
A multimeter can measure voltage and continuity to ensure the plug is wired correctly. Set the
multimeter to DC voltage and check the output by connecting the plug to a 12V power source. The
reading should be close to 12 volts at the center terminal, with the outer terminal showing ground
continuity.



Common Troubleshooting Issues
Some common issues when wiring a 12v cigarette lighter plug include:

No Power Output: Check for loose connections or reversed polarity.

Intermittent Power: Inspect for damaged wires or poor solder joints.

Blown Fuse: Ensure the fuse rating matches the device requirements and replace if
necessary.

Safety Precautions and Best Practices
Safety is paramount when wiring a 12v cigarette lighter plug. Following proper precautions prevents
accidents, damage, and potential hazards.

Ensure Correct Polarity
Always verify the positive and negative terminals before making connections. Reversing polarity can
damage electronic devices and pose safety risks.

Use Appropriate Wire Gauge
Select wire thickness according to the current load expected. Undersized wiring can overheat,
leading to fire hazards and equipment failure.

Incorporate a Fuse
Including a fuse inline with the positive wire protects the circuit from overcurrent conditions.
Choose a fuse with a rating suitable for the connected device to provide effective protection.

Work in a Well-Ventilated Area
When soldering wires, ensure adequate ventilation to avoid inhaling fumes. Use proper tools and
protective gear to maintain safety during assembly.

Frequently Asked Questions



What tools do I need to wire a 12V cigarette lighter plug?
To wire a 12V cigarette lighter plug, you will need a wire stripper, crimping tool or soldering iron,
electrical tape or heat shrink tubing, a multimeter for testing, and the appropriate gauge wire.

How do I identify the positive and negative terminals on a 12V
cigarette lighter plug?
The center pin of the cigarette lighter plug is the positive (+) terminal, and the outer metal casing is
the negative (-) terminal or ground.

Can I use a 12V cigarette lighter plug for devices that require
more than 10 amps?
Standard 12V cigarette lighter plugs typically handle up to 10-15 amps. For devices requiring more
current, use a plug and wiring rated for higher amperage to avoid overheating and potential
hazards.

What gauge wire should I use when wiring a 12V cigarette
lighter plug?
For most 12V cigarette lighter applications, 16 to 14 gauge wire is recommended to safely handle up
to 15 amps without significant voltage drop.

How do I properly connect the wires to a 12V cigarette lighter
plug?
Strip the wire ends, connect the positive wire to the center pin terminal, and the negative wire to
the outer casing terminal. Secure the connections by soldering or using crimp connectors, then
insulate with electrical tape or heat shrink tubing.

Is it necessary to include a fuse when wiring a 12V cigarette
lighter plug?
Yes, including an inline fuse rated slightly above your device’s current draw is important to protect
against electrical shorts and prevent damage or fire.

Can I wire a 12V cigarette lighter plug directly to my car
battery?
You can, but it is crucial to include an appropriate fuse close to the battery connection and use
suitable gauge wiring to ensure safety and prevent electrical hazards.

How do I test if my wired 12V cigarette lighter plug is working



correctly?
Use a multimeter to check for 12 volts between the center pin (positive) and outer casing (negative)
when connected to power. You can also plug in a compatible device to verify it powers on correctly.

Additional Resources
1. 12V Wiring Basics: A Guide to Cigarette Lighter Plugs
This book covers the fundamental principles of wiring 12V cigarette lighter plugs safely and
efficiently. It explains the essential tools and materials required, along with step-by-step instructions
for installation. Ideal for beginners, it also touches on troubleshooting common wiring issues.

2. Automotive Electrical Systems: Wiring Your 12V Accessories
Focusing on automotive applications, this book dives into wiring 12V cigarette lighter sockets and
other accessories. It details how to integrate these systems with your vehicle’s electrical network
while maintaining safety standards. The book includes diagrams and tips for avoiding electrical
faults.

3. DIY 12V Power Solutions: Wiring and Installation Guide
Perfect for DIY enthusiasts, this guide offers comprehensive instructions for wiring 12V cigarette
lighter plugs in various settings. From cars to boats and RVs, it shows how to create reliable power
connections. The book also highlights best practices for protecting circuits against overloads.

4. Practical Wiring for 12V Cigarette Lighter Plugs
This practical manual provides an easy-to-follow approach to wiring 12V cigarette lighter plugs. It
explains wire gauge selection, fuse placement, and connector types to ensure durability and safety.
The book also includes troubleshooting advice for common installation problems.

5. 12V Electrical Wiring Handbook for Vehicles
A detailed handbook for wiring 12V systems in vehicles, including cigarette lighter plugs. It
discusses how to properly route wires, select components, and avoid interference with other
electronics. Safety protocols and maintenance tips are thoroughly covered.

6. Mastering 12V Wiring: Cigarette Lighter Plug Edition
This advanced guide is designed for those who want to master the intricacies of 12V wiring, focusing
on cigarette lighter plugs. It goes beyond basics to explain complex wiring configurations and
integration with multiple devices. The book is filled with professional tips and real-world examples.

7. Step-by-Step Wiring for 12V Cigarette Lighter Sockets
Ideal for novices, this step-by-step guide walks readers through the entire process of wiring a 12V
cigarette lighter socket. It emphasizes safety, correct polarity, and secure connections. Clear
illustrations and checklists make it easy to follow and implement.

8. Safe and Efficient 12V Wiring Techniques
This book focuses on wiring techniques that maximize safety and efficiency when installing 12V
cigarette lighter plugs. It covers common mistakes to avoid, proper grounding methods, and fuse
selection. Additionally, it explains how to test circuits to ensure reliable operation.

9. The Complete Guide to 12V Cigarette Lighter Plug Wiring
Serving as a comprehensive resource, this book details everything about wiring 12V cigarette lighter



plugs from start to finish. It includes sections on component selection, wiring layouts, and
installation in different environments. The guide also offers troubleshooting tips and maintenance
advice.
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  wiring a 12v cigarette lighter plug: Circuitbuilding Do-It-Yourself For Dummies H. Ward
Silver, 2008-02-28 DO-IT-YOURSELF Here's the fun and easy way to start building circuits for your
projects Have you ever wanted to build your own electronic device? Put together a thermostat or an
in-line fuse, or repair a microphone cable? This is the book for you! Inside you'll find the tools and
techniques you need to build circuits, with illustrated, step-by-step directions to help accomplish
tasks and complete projects. As you accomplish the tasks throughout the book, you'll construct many
projects while learning the key circuitbuilding principles and techniques. Find out about measuring
and testing, maintenance and troubleshooting, cables, connectors, how to test your stuff, and more.
Stuff You Need to Know * The tools you need and how to use them * How to make sense of
schematics and printed circuit boards * Basic techniques for creating any circuit * How to make and
repair cables and connectors * Testing and maintenance procedures
  wiring a 12v cigarette lighter plug: How to Wire Chevy & GMC Trucks: 1947-1987 John
Carollo, 2024-09-24 Rewire your vintage Chevrolet/GMC truck yourself! If you are building a vintage
truck, it will most likely require new wiring at some point. Whether the original wiring is old, brittle,
has 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 a 12v cigarette lighter plug: How To Keep Your Tractor Running Rick Kubik, 2005
  wiring a 12v cigarette lighter plug: Car PC Hacks Damien Stolarz, 2005 A car PC or carputer
is a car tricked-out with electronics for playing radio, music and DVD movies, connecting to the
Internet, navigating and tracking with satellite, taking photos, and any electronic gadget a person
wants in a car. All these devices are managed and controlled through a single screen or interface.
The only place car PC enthusiasts can go for advice, tips and tools is a handful of hard-to-find Web
sites--until now. Car PC Hacks is your guide into the car PC revolution. Packing MP3 players,
handheld devices, computers and video-on-demand systems gives you a pile too heavy to carry. But
add a car and put them together, you've got a powerful and mobile multimedia center requiring no
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lifting. The next time you give kids a lift, you won't hear, Are we there yet? Instead, expect We're
there already? as they won't want to leave the car while playing video games from multiple consoles.
Car PC Hacks is the first book available to introduce and entrench you into this hot new market. You
can count on the book because it hails from O'Reilly, a trusted resource for technical books. Expect
innovation, useful tools, and fun experiments that you've come to expect from O'Reilly's Hacks
Series. Maybe you've hacked computers and gadgets, and now you're ready to take it to your car. If
hacking is new and you would like to mix cars and computers, this book gets you started with its
introduction to the basics of car electrical systems. Even when you're unclear on the difference
between amps and watts, expect a clear explanation along with real-life examples to get on track.
Whether you're venturing into car PC for the first time or an experienced hobbyist, hop in the book
for a joy ride.
  wiring a 12v cigarette lighter plug: REDTIGER Dash Cam User Guide Terry A. Oliphant,
2025-09-29 � BONUS INCLUDED: Audiobook • Audio Podcast • Explainer Video Get three powerful
learning formats—completely free inside this book—to help you understand your REDTIGER dash
cam faster and easier than ever. Did you know most drivers never unlock half the features on their
dash cams? Or that a single missed setting—like the wrong resolution or timestamp—could render
crucial footage useless in an insurance claim? If you’ve invested in a REDTIGER dash cam, don’t let
confusion, missed settings, or poorly configured installations put your safety and evidence at risk.
What You’ll Understand from This Guide This isn’t the skimpy instruction leaflet that comes in the
box. This is a complete, step-by-step user’s guide, written to make your dash cam easy to install,
effortless to configure, and reliable when it matters most. Whether you’re setting it up for the first
time, troubleshooting an issue, or learning to optimize advanced features like GPS logging and
parking surveillance, this guide walks you through everything in clear, plain language. What Makes
This Book Unique Unlike generic manuals or scattered online advice, this book is built specifically
around the REDTIGER dash cam series. It doesn’t just explain what the buttons do—it shows you
how to make smart choices with your settings, how to prevent common problems before they
happen, and how to use your device legally and effectively. With added real-world tips from
experienced drivers, this book turns your dash cam from a gadget into a reliable co-pilot. Inside This
Guide, You’ll Discover Unboxing Made Simple – Understand every component in the box and how to
use them correctly. Perfect Installation Every Time – Learn the best mounting spots and step-by-step
setup for both front and rear cameras. Optimal Recording Quality – Get crisp, clear footage day or
night with pro-level tips on WDR, night vision, and glare reduction. App Mastery – Connect via Wi-Fi,
transfer footage, and update firmware with ease using the REDTIGER mobile app. Smart Storage
Management – Choose the right SD card, prevent errors, and maintain smooth loop recording.
Troubleshooting Confidence – Solve common issues like blurry video, power failures, or rear camera
glitches without stress. Legal & Safety Knowledge – Stay compliant with regional dash cam laws,
protect privacy, and prepare evidence properly for insurance claims. Maybe you’ve tried to set up
your dash cam before and got stuck. Or perhaps you’re wondering if you really need a guide at all.
The truth is, when it comes to something as important as protecting yourself on the road, you can’t
afford guesswork. This book eliminates frustration, saves time, and ensures your dash cam will be
ready to back you up when it matters most. Plus, with the included Audiobook, Podcast, and
Explainer Video, you can learn in whichever way suits you best. Don’t wait until it’s too late to
realize your dash cam wasn’t configured properly. Scroll up now and Click the ‘Buy Now’ Button to
get your copy today—and drive with the peace of mind that your REDTIGER dash cam is set up to
protect you. Disclaimer: This is an independent user guide created for educational purposes. It is not
affiliated with, endorsed by, or sponsored by REDTIGER or its product owners. All product names
and trademarks belong to their respective owners.
  wiring a 12v cigarette lighter plug: Make: Technology on Your Time Volume 30 Mark
Frauenfelder, 2012-04-18 The first magazine devoted entirely to do-it-yourself technology projects
presents its 30th quarterly edition for people who like to tweak, disassemble, recreate, and invent
cool new uses for technology. Until recently, home automation was an unfulfilled promise -- systems



were gimmicky, finicky, user-hostile, or potentially unsecure. But today, thanks to a new crop of
devices and technologies, home automation is useful, fun, and maker-friendly. Using smartphones,
wireless networks, the internet, simple microcontrollers, and even gesture recognition, DIY-style
Smart Homes can now do everything promised and more, for much less -- and MAKE shows you how
in Volume 30.
  wiring a 12v cigarette lighter plug: Make: Volume 90 Dale Dougherty, 2024-07-30 It’s
aliiiive! Bring characters to life for Halloween, movie making, and live shows with the mechanical
wonders of animatronics! In this issue of Make: follow along as FX designer Jesse Velez builds a
custom haunted deer animatronic based on the Evil Dead series. Next, we show you how to make a
set of 3D-printed ghosts dance to music using Bottango’s free animatronic software. Then add some
personality to your next creature build with a pair of simple, lifelike mechatronic eyes, and take it a
step further with a mechanism to simulate realistic breathing patterns. Plus, 33+ projects: Use
projection mapping to make any building a screen for multimedia shows, at Halloween or anytime
Build a sunlight sensing plant rotator so your leafy friends always get the best light Learn to make
perfectly aligned vector images from skewed photographs Explore hidden frequencies with an EMF
audio amplifier Make a traditional tortilla press for the freshest tacos Hack a monster toy with a
simple LED circuit for a whimsical desktop status light Solve 3D design problems using ChatGPT
And much more!
  wiring a 12v cigarette lighter plug: Popular Mechanics , 1987-03 Popular Mechanics inspires,
instructs and influences readers to help them master the modern world. Whether it’s practical DIY
home-improvement tips, gadgets and digital technology, information on the newest cars or the latest
breakthroughs in science -- PM is the ultimate guide to our high-tech lifestyle.
  wiring a 12v cigarette lighter plug: 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 a 12v cigarette lighter plug: Popular Science , 1987-02 Popular Science gives our
readers the information and tools to improve their technology and their world. The core belief that
Popular Science and our readers share: The future is going to be better, and science and technology
are the driving forces that will help make it better.
  wiring a 12v cigarette lighter plug: General Technical Report NC. , 1981
  wiring a 12v cigarette lighter plug: The Mid-Atlantic Trailblazer David Todeschini, 1996
  wiring a 12v cigarette lighter plug: Boating , 1996-07
  wiring a 12v cigarette lighter plug: Hardware Hacking Projects for Geeks Scott Fullam,



2004-01-28 A collection of unusual projects for computer hardware geeks of all ages explains how to
create such projects as a personal Lojack system, Web-enabled coffee machine, cubicle intrusion
detection systems, and a laptop battery extender.
  wiring a 12v cigarette lighter plug: Argos catalogue 1989 -1990 old vintage book KCC, Argos
catalogue 1989 -1990 old vintage book
  wiring a 12v cigarette lighter plug: The Van Conversion Bible Charlie Low & Dale Comley,
2025-02-01 � New 2025 edition - packed full of brand new content, also inc. 16 extra pages Want to
wake up to a breathtaking new view every morning? Have you been dreaming about owning a
vehicle to fuel your adventures? Building a campervan gives you total freedom to create your very
own rolling home. Escape the daily grind, hit the open road and re-write the way you live. The Van
Conversion Bible is the ultimate guide to planning, designing and converting a campervan. It’s more
than just the story of how we built our own van Ringo, it will help you build a van bespoke to your
needs. It provides definitive answers to your questions (even the ones you haven’t thought of yet!) to
ensure you save time and avoid expensive mistakes. From detailed gas, water and electrical system
diagrams to a step-by-step build guide, you’ll find everything you need to start your journey inside.
Whatever your skills and budget, you can learn how to build your dream campervan. Your very own
home on wheels awaits…
  wiring a 12v cigarette lighter plug: Popular Mechanics , 1990-02 Popular Mechanics inspires,
instructs and influences readers to help them master the modern world. Whether it’s practical DIY
home-improvement tips, gadgets and digital technology, information on the newest cars or the latest
breakthroughs in science -- PM is the ultimate guide to our high-tech lifestyle.
  wiring a 12v cigarette lighter plug: Popular Mechanics , 1982-05 Popular Mechanics
inspires, instructs and influences readers to help them master the modern world. Whether it’s
practical DIY home-improvement tips, gadgets and digital technology, information on the newest
cars or the latest breakthroughs in science -- PM is the ultimate guide to our high-tech lifestyle.
  wiring a 12v cigarette lighter plug: The Maker's Guide to the Zombie Apocalypse Simon
Monk, 2015-10-01 Where will you be when the zombie apocalypse hits? Trapping yourself in the
basement? Roasting the family pet? Beheading reanimated neighbors? No way. You’ll be building
fortresses, setting traps, and hoarding supplies, because you, savvy survivor, have snatched up your
copy of The Maker's Guide to the Zombie Apocalypse before it’s too late. This indispensable guide to
survival after Z-day, written by hardware hacker and zombie anthropologist Simon Monk, will teach
you how to generate your own electricity, salvage parts, craft essential electronics, and out-survive
the undead.,p>Take charge of your environment: –Monitor zombie movement with trip wires and
motion sensors –Keep vigilant watch over your compound with Arduino and Raspberry Pi
surveillance systems –Power zombie defense devices with car batteries, bicycle generators, and solar
power Escape imminent danger: –Repurpose old disposable cameras for zombie-distracting
flashbangs –Open doors remotely for a successful sprint home –Forestall subplot disasters with fire
and smoke detectors Communicate with other survivors: –Hail nearby humans using Morse code
–Pass silent messages with two-way vibration walkie-talkies –Fervently scan the airwaves with a
frequency hopper For anyone from the budding maker to the keen hobbyist, The Maker’s Guide to
the Zombie Apocalypse is an essential survival tool. Uses the Arduino Uno board and Raspberry Pi
Model B+ or Model 2
  wiring a 12v cigarette lighter plug: Popular Science , 1976-10 Popular Science gives our
readers the information and tools to improve their technology and their world. The core belief that
Popular Science and our readers share: The future is going to be better, and science and technology
are the driving forces that will help make it better.
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