Project: B12 Interior Lighting Full Write-Up

Goal: Install Interior Illumination for less than $40

The aim of this project was to install clean, attractive interior lighting to give the car some extra appeal at night.  Since commercial lighting packages are too expensive for my tight student budget, I decided to create my own lighting solution that fit my needs and budget.    
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Picking the Lights

There are 3 types of lighting that I considered for this project.

Incandescent:  These are standard light bulbs such as the ones you use to light up your home.  I considered the small “Christmas tree” style bulbs briefly but passed them over due to their relatively high demand on electricity, flimsy bulbs, and high heat emittance (fire hazard).

Pros: Cheap, readily available.

Cons: Break easily, large electricity draw, fire hazard.  You have to tell people you put Christmas lights in your car…

Neon:  Most commercial kits are made of neon tube lights.  These probably the best thing you could install, they provide a pleasant evenly spread glow.  I passed these over due to their high price, and poor winter performance (Neon is flickers when really cold).   Neons also draw lots of power, meaning that you can only have them on for so long when the car isn’t running.   

Pros: Commercially available, robust design, clean even glow.

Cons: Draw lots of power, expensive, don’t like Canadian weather.

LED:  Light Emitting Diodes proved to be an ideal solution for this project.  Their low price, miniscule power draw, and bright light made sold me on them almost immediately.

Pros: Cheap, bright glow, low power draw, low heat emmitance.

Cons: You need lots.  

The LEDS

My friend and I purchased a bag of 500 Blue LED’s for $9.99 off of EBAY and got working on the project.  The LED’s come in a simple anti static bag that lists a few specs on them.  As they come, they are useless unless you have a power source that supplies the exact current that they require.  Since your car battery doesn’t supply what they need, resistors must be added to each LED to match the device (LED’s) with the Source (12V car battery).

Some high school physics came in to play here.  In case you don’t remember Ohms Law:

V = IR         [voltage (V) = current (I) X resistance (R)]

From the LED’s package we know the current that we want:

And we know the voltage that we have: 12 Volts

Rearranging the formula to:  


R = V/I

Allows us to solve for resistance!

We know current from the back of LED’s bag (will be different depending on the LED’s).  

Once we knew what resistors were needed, we bought 200 of these at a bulk electronics supply store for $25.  These resistors are soldered to the long end of the LED.  We did this first so that we could test each LED separately by touching it to a 12V battery.  (we just used the car battery).
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The Plan

With working LED’s it was time to plan how they were going to be installed.  I decided I wanted both under the dash and under the seats illuminated.  As a result we decided on a “loop” of 10 LED’s under each seat and a line of 16 LED’s under the dash.  

Note: My friend did this install to his Cavalier as well.  He went a step further and drilled into his vents and door pockets to install LED’s there as well.  Something to consider…  
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I also wanted my car to look as stock as possible.  I didn’t want any ridiculous aftermarket switch units or any drill holes in my dash to install them.  As a result I opted for using a stock switch in a stock location. My B12 isn’t fully loaded with options and had 2 black dummy panels left of the steering wheel where switches would go for these options.  Since all the switches in the B12 are the same size and mount using the same snaps I went to the junkyard a purchased a B12 Hazard light switch for $1.99.  This way the switch would look as though it was factory stock and not involve any cutting or drilling the interior.  The switch is the lower one in this photo.  
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With everything figured out we gathered the following stuff to begin the project:

Bill of Materials

· 10m of Black 16 Gauge Wire

· 10m of Red 16 gauge wire

· 1 inline automotive fuse holder

· 5A fuse

· 7m of Red 12 Gauge main wire

· 1 Electrical Hoop Connector (same diameter as battery + terminal screw)

· 3 Rolls of Electrical Tape

· Lots of Solder

· Shrink-Wrap

· Zip Ties

Required Tools

· Wire Strippers

· Pliers

· Screw Driver Set

· Socket Set

· Cutting Pliers

· Wire Cutters
· A Friend
The Project

My friend and I started this project at 2:00 on a Sunday afternoon.  The project was supposed to be completed by the evening, but we hit several stumbling blocks along the way.  Ill point these out so anyone following this can avoid them.

And now on to the project itself!

The first step in any electrical project is disconnecting the battery.  Yank the positive terminal off the battery and leave it off to prevent electrocution.  

NOTE: Airbag equipped vehicles should wait at least an hour for the airbag capacitors to discharge.  Always use extreme caution when working near your airbag.  Never puncture the airbag unit or attempt to wire anything to its circuits.
Next run a wire from the battery into the car.  This wire will be the main supply for the LED’s.  I chose a 12 gauge wire for this project so that I could use this main supply as a constant power wire for any future projects that come up.  

Running the wire from the battery to the inside the car was actually the hardest part of the project.  The ideal way to get the wire from the battery into the car is through the stock grommet in the firewall.  Unfortunately, this is located on the firewall next to the passenger shock tower.  There is no way to reach in and push the wire through unless you have impossibly small hands.  The next option is to take your dashboard off and push the wire through from the inside out.  My dashboard had never been removed before and as a result was very stubborn.  In the end I decided that there was little chance of getting it off without something breaking so we looked for another option.

The solution ended up being the body panels.  There is a small gap between the front quarter  panel and the hood trim piece (see picture).  You can feed the wire through here with little difficulty, and then run it down along the door hinges.  The wire enters the car either at the stock hole (where your stereo wires go into the door) or through a small hole drilled in the passenger kick panel.  We opted to drill the small hole in the kick panel and feed the wire through.  In the photos the wire is red, but we covered it in black electrical tape to make it less noticeable and further protect it from the elements.  

[image: image12.jpg]


[image: image5.jpg]






With power finally inside the car the next step is to protect the main wire and your electrical components with a fuse.  I installed an inline fuse right after the passenger door kick panel, but you could just as easily put this fuse in any convenient location along the main wire.  A 5A automotive fuse keeps tabs on the power usage.  

Note: LED’s can only hand a tiny amount of electricity, 5A fuses are almost too high for them, smaller fuses are highly recommended to protect the LED’s if you are doing this yourself. 
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The next step was running wiring to the switch.  On this project I wanted my car to look as stock as possible so I used a Hazard light switch from a B12 at the junkyard.  This fit into an empty stock location in the Sentra.  If this isn’t an option for your car, pick somewhere convenient and drill a hole to mount a toggle switch of some sort.  

We spent some time testing the switch and found the following wires (see picture) to give a complete circuit with the switch in the on position. Chose either of the live wires and connect your main power wire to the switch in.  Leave the switch un-mounted for now as you might have to troubleshoot later.  
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At this point we removed to the center console components (the plastic surrounds for the shifter and the handbrake.)  This allowed us to hide the wires that supply the under-seat LED’s.  We ran a Red (+) 16 gauge wire and a black (-) 16 gauge wire along next to the shifter and next to the handbrake.  As soon as the wires reached the edges of the seat we cut the wires and stripped the ends.  Here we soldered on wires to feed power to under each seat.  These wires run perpendicular to the wires we just laid along shifter and when soldered forms a ‘T’ shape.    (SEE DIAGRAM BELOW)
The black wire, which was introduced in the previous step, was the soldered to a body ground that we picked up under the dash.  The one I used was next to the passenger footwell vent.  It was simply a bolt that holds the footwell vent and is bolted into the frame.
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Now that we have all the wires we need for a complete circuit it was time to add the LED’s.

The LED’s:  Since we had already soldered the resistor on to test the LED’s, we continued by shrink-wrapping each positive side to cover the entire positive leg of the resistor and the resistor itself.  Be sure to leave the open end of the resistor free!   This step was necessary to prevent + and – from touching and shorting the LED.

The LEDS were wired in PARALLEL.  Basically what we did was take a black wire and a red wire and lay them next to each other.  We then removed the plastic from the wires at intervals that we wanted the LEDS to be spaced.  After that we soldered the LED’s and resistors to their feed wires.  This was repeated for each of the LED’s.  Once all the solders were complete we sealed up the reaming exposed metal with electrical tape.  This protects it from peoples shoes and other metallic objects shorting them.  
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Finally we connected each strand of LED’s to their feed wires.  For the under dash strand we spliced into the seat feed wires right before they go under the center consoles.    

Finishing Up:  

With everything hooked up we tested each strand thoroughly.  Be sure to tap each LED to make sure that the solders are good and will hold if moved. 
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If at this point nothing lights up, be sure to check:

· The battery connection

· You inline fuse

· The switch

To complete the project we zip tied the LED’s in convenient locations, mounted the switch, and vacuumed all the junk out of the car.  We also reinstalled the center console pieces and any other interior trim parts that had been removed.
NOTE:  AUTOMATIC TRANSMISSION users.  When you reinstall your center console parts be sure to set the transmission back in park.  This will save you from heart attacks when your car won’t start afterwards (see below).

Finally some aiming of the LED’s was necessary to prevent “spotting”.  Gently bend the LED’s to achieve a desired affect and your set.  
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Project Notes:

I had several snags in the project that caused it to take longer than it should have.  Firstly, earlier when we were testing the switch for connectivity I dropped a live wire down behind the dash, it sparked of a metal brace in the frame…  Later we couldn’t get any LED’s to light up at all.  This is because I had blown the inline fuse dropping the wire.  Be sure to check the fuse FIRST, and don’t be like us and start voltage resting random places along the wire…  

Secondly, after we had completed the project and had beautiful blue illumination in the car my car didn’t start anymore!  After hunting through fusible links, fuses and the ignition circuit for 2 hours the problem became apparent.  When I had reinstalled the center console, I had knocked my shifter into a spot between Park and Reverse.  Obviously the car won’t start in gear, so I reset the transmission back into park and she started right up.  Perfect!

Thirdly, be gentle hanging the LED’s. I ended up breaking 2 being clumsy with zip ties.  Take your time and do it right.  

Legal Stuff:

First and foremost this write-up is a description of how I completed the project.  I assume no responsibility for ANYTHING undesired that occurs as a result of you following my write-up.  I also am not responsible if you happen to electrocute yourself (be careful!), or electrocute your car (again be careful).  Use extreme caution when working on airbag equipped vehicles.  Attempt this project only if you have the necessary skills to complete it safely and properly. 

By using this write-up you agree to these terms.

Distribution: 

Feel free to link to this write up on your site, or even host it on your site.  Distribute it, copy it, print it out as you see fit, however, please leave this write-up unchanged.  If you wish make any additions (tips, model specific techniques, etc) please use either a different font or make your text italicized to distinguish it from my original text.  

Questions/ Comments/ Suggestions

I am always open to suggestions, and I enjoy receiving any comments.  If you have any good ideas, improvements on my methodology, send them my way!

I also am happy to answer any questions you might have about this project.  

Email me at: geo_n_m_l@yahoo.com   and Ill get back to you as soon as possible.  

Good luck!

-Nick

Special thanks to Graham and his father for making the project happen.  The Sentra wouldn’t be nearly as fun without your expertise!
�





This photo shows the inline fuse.  In this photo it is 10A from a previous application.  


Using a smaller fuse is recommended, 5A is even too high to truly protect the LED’s.  





These 2 wires give a complete circuit.  





The blue and white wire at the middle right also completes a circuit in this configuration.  This is handy if you want to control something else with this switch at the same time.  �It is also very handy for future expansion.





Be sure to cap off any unused wires to prevent shorting.





The wiring for this project was really simple.  Start at the battery (top left) and follow the red wire as it goes through the car.  


Note how the wire branches to send feed loops under the seats (seats shown in grey) and under the dash as well.  


We picked up a ground from a bolt in the passenger foot well.





Tip:  While your running wires though the car, run an LED or 2 into the trunk for night-time illumination.





This is spotting.  Here one errant LED is shining straight down an creating a big spot.  Simply bend the LED to shine at something else and your set!
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