Ford Truck Electrical Conversion and Rewiring
I.  Introduction.  
The purpose of this tech paper is to help develop an understanding of the electrical requirements that a Ford truck has and how to fulfill those requirements safely and reliably.

Also, we hope to discuss some simple do’s and don’t, lessons learned, and introduce you various tools and materials used in the process.  

Here is the outline we plan to cover in the discussion:
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II.  Basic Electrical Theory and Terminology.

Electricity is fairly easy to understand if you can relate it to something you can see and how that acts.  The easiest parallel to use as an example to electricity is water.  

Lets say you need to clean some oil off the driveway and you are going to use the garden hose. You turn the faucet on all the way, but the water just kind of blubs out - too soft to remove the oil. So what do you do - you put a nozzle on the hose that makes the water shoot out harder and it cleans the oil off the driveway. You aren't using any more water than you were with the nozzle off the hose, it worked because you added some resistance (the smaller opening in the nozzle) and the same amount of water came out harder and did the work required.
Electricity works in exactly the same way.  The electrical items you have on your truck (and we may call them components or appliances) uses a certain amount of electricity to do the work it needs to do.  The electricity powers the item, and the electricity is converted to work and heat.  The amount of electrical work that is required to power the item is expressed in Watts.

In our example above, that is the amount or work the water will have to perform to get the oil off the driveway.  And that work is accomplished by the amount and pressure of the water.  

In the example the amount of water the faucet let through into the hose would be the same as Amperage in electrical work.   
The resistance was provided by the reduced opening on the nozzle.  In electrical work this is also known as resistance and is expressed in Ohms.  

When we added the resistance of the nozzle to the same amount of water, it delivered the water at a higher pressure.  In electricity that pressure is known as Voltage.
One of the most fundamental Laws of Electricity is called Ohms Law.  It states that:

	AMPS=
	WATTS÷VOLTS
	I = P ÷ E 
	A = W ÷ V 

	WATTS=
	VOLTS x AMPS
	P = E x I
	W = V x A

	VOLTS=
	WATTS ÷ AMPS
	E = P ÷ I
	V = W ÷ A

	HORSEPOWER=
	(V x A x EFF)÷746
	
	

	EFFICIENCY=
	(746 x HP)÷(V x A)
	
	




It’s important to state at this point that your appliance – a heater motor, or headlight, has a job it has to do – it has to turn at a certain rpm or produce a certain amount of light (expressed in Candlepower or Lumens).  That amount of work it is required to do and does is CONSTANT.  It doesn’t matter whether the heater motor is 12 volt or 6 volt; it has to turn at 1400 rpm to drive the fan.  That 1400 rpm is the work requirement in Watts. 

So, the most applicable of the Ohms Law formulas for our trucks is:

Watts = Volts x Amps.

So I think you can clearly see that with the Wattage being constant, on a 12 volt system you only need half the Amps (amount) as opposed to a 6 volt system.  As in our example, the amount of water delivered at the higher pressure was able to do the work better than the same amount of water delivered at the lower pressure.  You can see from Ohms Law that electricity is exactly the same.
Lets take our example one step further.  Let’s talk about supply.

On our trucks the electrical supply can come from two places:  The battery, and the charging system.  

The battery is provided for two uses and only use only –to provide power to turn the starter; and, it provides polarity – a ground to attract back the electricity.  After that the charging system supplies the electricity needed for the truck, and the batter is another appliance that the charging system takes care of (by charging it up for the next start).

Remember that thought as we digress back to our oily driveway scenario. 


Let's say you live out in the country and you house water is on a well. You have a pump that brings up the well water directly and a big storage tank up hill to store more water. 

Now while you are trying to wash the driveway, the tank will just not give you enough water to shoot that oil off no matter how much you close off the nozzle. The tank is limited in the amount of water it can deliver via gravity on a given pipe size without help. Eventually without being refilled it will drain completely. 
But you don't have enough volume. So, you turn on a switch and the water pump turns on.  It is regulated to provide a given amount of water at a specific pressure directly from the well - and you finally have enough water, at the right pressure to clean the driveway, and it fills up the water tank at the same time. 
Point:  There must be a supply of material (water/electricity), and that supply must be delivered in the right Amount and at the right Pressure to do the required work.

That is to say that if you don't have large enough amount of water - then you don't have what it takes to clean the oil off, no matter how much you tighten up that nozzle and how hard that little spray is  - the tank water was needed to help do the work.

On our trucks, the water tank would be the battery.  It stores (and can generate) a fixed amount of electricity.  If you use it all it’s drained.  The pump in the scenario is our generator or alternator.  It supplies raw electricity.
That electricity is regulated by the “Generator Regulator” (or Voltage Regulator) to deliver each appliance the amount of electricity it needs, in Amps, at the correct pressure in Volts (pressure) to supply each component (including the battery) what needs to do work (the wattage used). 
One last analogy:  When you wash off the driveway, the water goes someplace.  Gravity forces it back into the ground and it eventually makes it’s way back to the well, then to the tank.  It’s a closed cycle as is your electrical system on the truck.

After the electricity has been delivered to the appliance it flows through to ground and returns to the battery.  And here in lies our only major difference between the water and electricity.  Water pushes, electricity pulls.  Kind of like the difference between a compressed air hose and a vacuum cleaner hose.

Questions:

Q:  My only confusion concerns the idea of resistance. In the garden hose analogy, you apply resistance and increase pressure by restricting the opening on the nozzle. Say you started with the nozzle fully open and found you needed more pressure. But instead of going to the smallest, strongest stream of water right away, you experimented with 3 or 4 different sized streams of water. Would these different diameter water streams correspond to wire gauge sizes and, if so, is "resistance" in electrical terms opposite to that created by the nozzle on the hose? I understand what provides the resistance in the garden hose scenario--I guess what I'm asking is this: in our truck's electrical system, is it just the wire size that determines the resistance? What is the relationship between wire size and resistance? If the bigger the wire, the less the resistance then, in terms of the water hose analogy, is it OK to think of it like this: the bigger the wire, the faster the electricity can flow (like the smaller, highly-restricted water stream providing more pressure) supplying more voltage to do the required work?

A. In the water analogy, wire size would equate to the diameter of the hose. The bigger the hose the more water it can deliver. Such is the same with wire size, the bigger the wire the larger amount (amperage) of electricity it can deliver. Speed is not a factor with electricity - electrical speed is constant. So if speed is constant, then the variable is volume! (and by the way, the resistance making a system 6 or 12 volt is provided by the battery to keep the resistance level constant as well - hang in there and read through the rest of the answer).

You have to take the pressure "thing" just one step slightly farther than the nozzle. Yes it is restricted at the nozzle, but what we want to understand is that the same amount of water is being delivered, it is just being restricted to shoot harder, AND THUS be more efficient in doing the work needed.

So in this scenario, what I'd like for you to remember is that with the same size garden hose, we used the same amount of water, and by restricting the water flow, increased the pressure to do MORE work that what was being accomplished (when it could not do it) before we increased the pressure. 

So the end realization is "how do we get the work done more efficiently with the same amount of water -we make it shoot harder - how - by increasing the pressure.

Now if we flip flop that around a little bit, and say it takes 30 pounds per square inch of water pressure to do the work - to clean the oil. And with no nozzle, we would need a 3 inch garden hose to get 30 pounds of pressure, but it would only do it by using a tremendous amount of water - 1000 gallons per minute (which would be impossible for your tank and pump to supply).

If we put the nozzle on the hose and develop higher pressure, we can get that 30 pounds per square inch delivered using a one inch garden hose and the subsequent smaller amount of water say 15 gallons per minute. (are you still with me?). 

The result is the oil gets cleaned off (the work gets done) with less water and subsequently a smaller hose can be used.

The goal is to do the work. BY increasing pressure, we can do the work with a smaller amount of water. 

It’s the same with electricity. The goal is to turn that motor at 1400 rpm. 

If we use a higher voltage (more pressure) we can do the work (turn the motor) and use a smaller wire, carrying less (amount of) electricity (amps) - exactly the same as the hose water and pressure.

Q:  So how does the battery fit into the theory picture??"
I would think driving down that Florida road at nite with all those accessories on..the Alternator would over heat and fail?

Doesn't the battery act like a 'storage-when-needed' container..? Sort of a "cushion" for the electrical system..So for the short while driving with all the accessories on..can't the battery supply some of that power..or temporary boost.., and let the altenator charge the battery back up on some sunny day later?

How many Volts and Amps are available in the battery? How is a battery rated,..and how might it be wired into my electrical system/
Thanks! in advance!

In the analogy, the battery is the water storage tank. The way these Fords are wired, the battery sets the voltage but other than that it is a peripheral appliance just like the heater or wipers. It does it's job (turning the starter) when called apon, then when the voltage regulator senses that the battery has used up some electricity, it charges it back up (pumps some amps into it) until the voltage comes up to where it should be across the entire system. Remember, resistance in the battery is constant so if amperage drops in the battery so does voltage. The voltage regulator on the alternator or generator senses this and allows the generator power to pass into the system. That's why when you start the truck up, the amp gauge jumps up then slowly creeps back down to the center - it's giving the battery a hit to replace the amps lost to turn the starter - the pump refilling the water tank!

One of the big deals with this wiring and converting is getting an alternator or generator with a high enough capacity to provide all the electrical needs of the truck - while it is charging up the battery too. If it doesn't, and the battery is forced to bleed off power from it to help feed the appliances, then you are discharging the battery. And it doesn't take long to drain it - maybe an hour or two. This is very typical of a 6 volt system on our trucks with only a 35 amp generator.

In-depth lead/acid battery design is not one of my strengths. I'm more familiar with Nickel and liquid metal types. I do know that electricity is generated by acids flowing across lead plates (in the typical car battery). The number of plates and the surface area of the plates dictates how much electricity it will produce (in amps). They are constructed to provide a constant voltage range. So a healthy "12 Volt" may actually measure out at about 13 or even 14 volts. A discharged battery will register at 12 volts or less but will recharge -either from the generator, or given time will produce it's own electricity to bring it back up to it's design voltage. Normally the healthy truck electrical system will also run between 13 1/2 to 14 3/4 volts on average. If a battery has died (won't recharge) it's usually because there is build up on the lead plates that eventually bridges the plates. This is known as a "shorted" cell. That cell will no longer produce electricity, and will drop the voltage of the battery by 1/6 th (each cell does 2 volts - so 6 cells - those openings - on a 12 volt battery - you get the picture). Shorted cell - No chargee no more, No workee no more!

The amount of wattage that big old starter motor draws (and how much resistance the engine gives it) dictates how much the battery will try to supply - in amps. Batteries are usually rated in "Cold Cranking Amps." The higher the CCA rating, the longer you can turn that starter, or you can turn a bigger starter - it's all about the work that needs to be done. On cold mornings, that engine is going to resist turning over and requires more amps (more work is required - in watts....Voltage is constant, so amps has to increase. And that will apply to most everything on the truck. So you can see why that Ohms Law analogy is so important in our thought process). 

And btw, the battery is already wired into the electrical system. It is at one end, and the alternator is at the other end - with all those appliances between them. Those appliances pull in the electricity from which ever source is supplying their needs. Normally, and this is an important point - the generator or alternator regulator is set to provide voltage to the truck that is just slightly higher than that produced by the battery - just a little more pressure so it prevents flow from the battery unless there is so much used by the appliances that the battery then starts flowing in power. If the generator is doing it, it flows from there, but if the generator isn't doing enough, of course power flow from the other end, the battery, to meet the demand. 

It's a "pressure balance." In the water analogy, the pump (which equates to your generator) is providing the amount of water necessary and doing so at a higher pressure than the tank can deliver it, so the pump is supplying the hose and preventing water from flowing from the tank because the pressure at the tank opening coming from the pump is exactly the same as the pressure exerted by the water inside the tank when it is full. If you use some of the tank water, the pump overcomes the lower tank pressure and refills it until the balance is restored.

Generator and Battery have exactly the same relationship! 

We don't want to use the battery power. We want to save that and keep it at it's peak for running the starter. We want the generator to provide the power to the system. Using the battery like that with the fluctuations in demand will really wear it out quickly. The generator voltage regulator is designed to keep the supply constant with the fluctuations and meet the demand.  

III.  
Helpful Electrical and Rewiring Tools
Rewiring tools are fairly basic in nature.  There’s really one tool that is somewhat critical in design.  I’ll discuss what that is and why just below.  Tool manufacturers and features are as individual as buying your shoes. I recommend quality, American made tool that are of hardened steel and will keep their edge.  Personally for hand tools, I prefer Craftsman from Sears, or those made by Channel Lock.  I’m sure there are many more great tool companies out there.  But my craftsman tools have rarely let me down and when they have, Sears cheerfully replaces them at no charge in honor of their lifetime guarantee.
Make sure that all the tools you buy or use have coated handles that are electrically insulated.  

I have been very fortunate to inherit man old tools from father and grandfathers.  The type of quality put into these tools is very hard to match today.  Tools are always a good investment.  Shop wisely and buy quality – it’s worth the extra expense.   Your grandchildren will thank you for it.  For the purposes of our discussion, I am pointing out new tools that I use that are of good quality for a hobbyist.  I know many of you are professional mechanics or craftsmen that have much better tools.   And using them everyday in a hard environment, you need those top of the line items.  But for this discussion, I’m going to try to combine quality for the Hobbyist at fairly reasonable (not the lowest but reasonable) prices.   
One other quick note.  One place you can still pick up good “old” tools is at your local swap meet or truck show.  Yes there is a lot of Chinese junk out there, but there are also lots of guys selling old tools of high quality as well.  I have bought older tools at swap meets and because I’m careful with what I buy, I’ve never been disappointed. 

The tools you will need to rewire your truck are (but not necessarily limited to)
A.  Diagonal Cutters.  Normally referred to as “dikes,” I have found a new pair that is sharp will really help in the work.  A good pair of Craftsman or Channel Lock dikes will cost about $15 to $20.  Buy a pair that is medium sized.  If you get them too large, you will have problems fitting them into tighter spaces.  If you buy them too small you may have problems getting the leverage on the small handles you need to cut through heavier items. 

Here’s a pic of my Diagonal Cutters.  These are made by Channel Lock (blue insulated handles).  I use the smaller of the set for truck work:
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B.  Long nosed Pliers.   Some are short and some are long.  You will be using these to hold wired and items, plus to curl wires to hook onto set screws.  Buy a set that is of medium size and has a longer tapered nose.  Again, a good useable set should be under $20.

Long Nose Pliers.  For truck rewiring, I use the medium black handled set (Craftsman).
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C.  Wire Strippers.  Ok trust me on this.  Right off the bat:  Do not buy a set of “All in One” strippers, cutters, and crimpers to do truck wiring.  They are normally of lower quality, will dull quickly making ragged cuts and tearing wire at stripping.  Also, they are too narrow to create a good crimp.  Crimping is one of the, if not the, most important functions you will perform during your rewire-more on crimping in a minute.  I’m sure many of you have used these and they “worked fine.”  But they do a poor quality job and are a lot more work to deal with.
This is what NOT to buy:
[image: image3.jpg]H





A good set of wire strippers will save you a tremendous amount of work.  The type I use and recommend is a hand squeeze type that has dual separating jaws.  One jaw clamps down on the wire, while the other (with is predetermined wire gage wholes) strips the insulation off cleanly without shredding it, to a consistent stripped length.

You are going to be doing a lot of stripping.  Make life easy and spend the $25 on this tool.  Here is a picture of mine, they are made by Ideal “Stripmaster,” and I bought them at Home Depot.
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You can see how when the handle is squeezed, the jaws come down and both clamp the wire while the other set cuts the insulation then as you squeeze it strips the insulation off the wire.
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D.  Screw Drivers.  You’ll need a good set of screw drivers.  Two slotted and to Philips head.  The Philips head come in a #1 size and a #2 size as do the slotted.  I like the interchangeable kind shown merely because you never know when you are laying on the cab floor working up under the dash, and you will be working on a component that uses both slotted and Philips head screws.  What a pain to have to get up and get the other driver or feel around for that Phillips somewhere on the floor.  There are those that have the smaller tips that I find a little more difficult to change out and keep track of.  
Whatever you use make sure the tips are good hard tips and are all in good shape if not new, when you start your rewire.  

You can use whatever you like and this type is just my suggestion.   Mine is made by Klein and it was $12 at Home Depot.  It saves me a lot of work.
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E.  Soldering Iron.  You’ll need to solder.  Like I said, I inherited some of my stuff so it’s pretty old fashioned – but it works, and works well.

You can get a touch to solder type wand, or a soldering gun.  They come in lots of shapes and sizes.  Do not use gas generated flame torches for electrical soldering.  It generates too much heat and will damage the wire.  A simple electric gun or iron will work fine.  Plan to use rosin core, no lead solders. 
Here are a couple of mine (no laughing).

F.  Multi-meter or circuit tester.  You are going to need a meter.  For 99% of the rewire you aren’t going to be taking measurements of ohms, voltage or amps, but testing “continuity.”    Continuity is a test that is done with the meter simply to see if electricity is flowing from one point to another.  This is used to check for good grounding.  For example, you can touch the base of a tail light bulb socket with one lead of the meter and the frame of the truck with the other to see of the grounding flow for the light is complete.  

A simple and functional multi-meter is not expensive.  If this truck is all you plan to wire, then a little radio shack multi-meter for $25 or less is fine.  If you are an electrician or plan to wire your own house someday, then get something a little more industrial.

Most multi meter functions are standard.  But when buying, check to make sure your meter has the following functions at a minimum:


AC Voltage: 10, 50, 250, 500 and  1000 volt settings


DC Voltage: 10, 50, 250, 500  and 1000 volt settings


Amperage: 250 mAmps and 25 Amps

Resistance: R, Rx10, Rx100, and Rx1000
The “R” setting for resistance is measuring for “0” or no resistance and that is the setting for Continuity.

When buying a meter there are some other considerations.  I always find the leads are to short.  Get the longest leads you can find, or buy extensions.  A pair of wires with “alligator clips” on both ends that are about 24 inches in length are very helpful at times.  They are usually sold in pairs – one red one black.

Another consideration is the indicator.  There are three different types: and analogue dial that swings to the proper reading; a digital read out, that uses LEDs to give you a numerical read out, and sound.
This again is a personal preference. Bu there’s some food for thought:  First, I like the swing dial because I use my meter 99% of the time to check continuity.  All you need is the needle to swing and you know it’s ok.  But, if you are taking actual readings, that little swing dial can be VERY hard to read – even for you youngsters with good eyes.  If you see that you will be using the meter to take specific measurements, then something with a read out is better.

I also like the sound emitting meters.  When you are up under the dash with both hands holding leads on wires to check continuity on a wire or ground, it’s very nice to hear the beep rather than turning your head away from the points you need to be holding the leads to and trying to find the meter laying on the floor and checking for needle swing –just food for thought.   Sound emitting meters will have a “Buzz” setting on the dial.
Here’s some pics of my meters.  The red one is a $15 Home Depot Special with the Analogue needle, and the yellow one is digital read out from Radio Shack for $20.

Unless you will be using it professionally, or just like industrial tools, there isn’t much need to go out and buy a $200 large Simpson Multi-meter (I have one of those too but I’m guessing on the $$).  Remember, we are wiring a truck here, not testing the generators at Hoover Dam.
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Also, there are tools known as circuit testers.  These guys look like screw drivers with wires attached to them.  Generally, you can hook the wire to a ground or power source and poke the point on the blade into a wire or touch a connection and a light in the handle lights.  Sounds cool and if that’s what you prefer to test circuits then go for it.  I have a set of 3 that works great that I bought at Harbor Freight for $10.  I’ve never used them – I use the meter.  Here’s a Circuit Tester – Looks kind of cool!
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Again, it’s a simple matter of habit, what you are comfortable with and what you like to use to get the job done correctly – that’s the goal.

G.  Angle grinder or Dremmel.  As we install components, the most important aspect of their electrical function is to ensure that they are properly grounded – i.e. the electricity has a clean path to follow from them back through the body/frame of the truck to the battery.

So when we install each component, we are going to grind all the mud, rust, paint, 
ford-o-mite, gasket cement, etc. off the grounding surface down to bright shiny metal – about the size of a Quarter Dollar each time at each contact point.

I have a little disposable Ryobi $35 angle grinder that I use.  I like it mainly because it is the only brand with a long handle at the trigger.   I use this thing for everything (including cutting the metal tube to build the trailer tongue).   So, for $35 it’s throw away when you use it up – again personal preference.  YO can also use a Dremmel tool and sometimes in the cab that is much easier to use.  On the outside when we grind clean spot on the frame to ground lights, the grinder will really save time.  Up to you.

Lastly and most important:

H.  Crimpers.  Every wire you install in your truck will have a crimped solderless connector of some sort on BOTH ends of it.  These connections have to be solid and strong in order to withstand the vibration of driving and make sound electrical connections.  I can not stress strongly enough how important this tool is going to be to the entire job.  
Solder less connectors come in a variety of shapes and sizes.  There are varying degrees of quality.  They are generally copper with anodized aluminum coatings and a plastic or nylon shield up over the end the wire is placed into.

That end is a split plate that has been rolled up to form a tunnel that the wire is inserted into.  Then the crimp crushed the metal at the seam on top of the tunnel and pushed it down into the wire and to clamp the two together.

It’s very important that that be done in such a way to firmly and permanently anchor the wire with a good electrical contact, and do so without damaging the outer plastic insulator shield.

The “el cheepo” stripper, cutter crimp tool I showed you above is too narrow to do this correctly.  I does not crimp enough of the metal tube, and tends to allow the plastic insulator to “squish” out the sides thus cutting and tearing it.  Make sure you spend the money to get a good crimping tool.  Make sure it is thick (at least 3/16 inch).  There are two types we can use.  One has a tit in the crimping surface to indent the metal connector into the wire.  The other has a octagonal (square on one side and offset square on the other) hole in it to square all the sides in evenly.  Do not use a crimper that merely squishes the two sides of the connector down on to the wire. 

This is one tool where the older ones are better and I’ve had good success finding these at swap meets for around $10.  These are inherited tools and I don’t know the manufacturers.  I paid $10 for the simple ones and the other were my fathers – probably still available today and very expensive.
Here are a few pics of mine.  The simple plier like one on the left is my favorite.  It has long handles on it giving good leverage for the crimping – makes it lots easier.  The one on the right is an industrial crimping tool that was used for circuits in aircraft and rockets.
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Ok so you should be all set for tools.  As I mentioned these are my favorites.  I choose them because they do the job right, make the work easier, and are of fairly good quality for the price.  You can use whatever you like – as long as it does the job we need it to do.
IV.  Materials
A.  Wire types
We could probably have hours of discussions on the materials you will need to rewire your truck.  There are many different products and manufacturers on the market.  I am going to touch on the fundamentals and let you pick vendors and product quality levels.

The first item we need to talk about is wire.  There are all different types of wire for all different typed of applications.  In order to familiarize you with the right wire to rewire your truck, I need to throw a few more terms at you:

First, there are two types of electricity: Alternating Current and Direct Current.  The scientific differences of the two are not really important for the purpose of our discussion.  Suffice it to say that in your home (in the US) you have Alternating Current that runs in the 110-120 Volt range.  On your truck you have six or 12 Volt Direct Current.  The electrical formulas I provided you with in the first discussion are for Direct Current.  

Direct Current and Alternating Current have different performance characteristics and thus require different types of wire.  While the “Romex” type wire in your home is solid copper, “Solid” Copper is not sufficient for use in your truck.  For rewiring your truck, we will use “Stranded” wire.  It is made up of a number of smaller strands and wound together into the correct wire gauge much the same as the strands of a rope are wound together.
DO NOT use solid wire or household wire on your truck!
When electricity flows through a wire, it mostly flows on the surface of the wire, not through the middle. This effect is more pronounced on high frequency AC than it is on DC or low frequency AC. This means that a "wire" of a given size that made up of many smaller strands can carry more power than a solid wire - simply because the stranded wire has more surface area. This is one reason why battery cables in your truck and welding cables are made up of many very fine strands of smaller wire - it allows them to safely carry more power with less of that power being dissipated as heat. However, this "skin" effect is not as pronounced in a typical 12V DC automotive application, and the wire and cable used there is stranded for flexibility reasons as well.

Automotive wire must also have some other special characteristics as will.  First, it must always be “insulated” with an outer coating.  This coating must be impervious to oil, gasoline, grease, coolant, brake fluid, etc.  There again are many types of insulation.  But the type we want to use is a soft plastic type that does not have a plastic clear coat on top of it.

The amount of power a wire can safely carry is related to how hot it can safely get. All wires have resistance, and as power flows through a wire that resistance causes heat - and it can be quite a bit of heat. The more power you put through a wire, the hotter it gets. Insulation breaks down as it gets hot, and at some point it will melt away leaving the wire exposed to whatever is around it - other wires, grounded metal, people, etc. The heat can even be enough to start a fire in the surrounding material in some cases. Electrical fires are nasty and tend to start in the hardest to reach places - where the most heat builds up back in dark corners and tight spaces. This is why using the right size wires is important for your safety and for safety of others using your wiring work.
Your wire must also be able to withstand cold and heat.  Heat both generated by the motor, and by the electricity passing through it, is the primary consideration for choosing the correct wire size.  If you wire too small, you are bound to overheat the wire and burn it.  No matter how hot a wire gets, electricity will flow through it until it is severed.  And that means until it is burned through.  Unfortunately usually that burning process takes other things wit it.

For those of you who like specifications, there are Wire Specs for modern day vehicles.  For Fords the Specification is: SAE J-1128 for general circuit wiring, and Ford (Mil-56a) specifications.
So where do we buy this automotive wire that meets all these specifications.  Normally, wire sold in auto parts houses meets or exceeds these specifications.  As I mentioned, there are many vendors that have automotive wiring products, and I will list them below. I simply buy the wire I need at NAPA.  It comes in 25 and 100 foot rolls, is reasonable priced and the last time I checked they had, 18, 16, 14, 12, 10, and 8 AWG wire in 10 different plain colors.  And that should be plenty for our purposes.
B.  Wire Sizes   In the US, wire size is expressed as American Wire Gauge – or AWG.
American wire gauge (AWG), also known as the Brown & Sharpe wire gauge, is a standardized wire gauge system used since 1857 predominantly in the United States for the diameters of round, solid, nonferrous, electrically conducting wire.[1] The cross-sectional area of each gauge is an important factor for determining its current-carrying capacity.   

It’s important to note that just like your Remington Shotgun, as the Gage number gets smaller, the wire actually gets larger.  So, a 12 gage wire is actually larger than a 14 gage wire.
When the diameter of a wire is doubled, the AWG will decrease by 6. (e.g. No. 2 AWG is about twice the diameter of No. 8 AWG) on solid wire.

Capacity for Stranded wire like we use on the trucks, does not use wire diameter, but rather Cross Sectional Area.
When the cross-sectional area of a wire is doubled, the AWG will decrease by 3. (e.g. Two No. 14 AWG wires have about the same cross-sectional area as a single No. 11 AWG wire.)
Why am I telling you all of this?   If you decide to install a non standard piece of equipment on your truck I want you to understand the principles behind how to calculate the correct size of wire to use.

Let’s make life easy and build a chart of typical wire sizes:      
Typical Low Voltage Wire Sizes

	Air Conditioning- 10 GAUGE
	Heater Switch- 12 GAUGE

	Alternator- 10 GAUGE
	Horn Button- 14 GAUGE

	Ammeter- 10 GAUGE
	Horn To Relay- 10 GAUGE

	Cigarette Lighter- 12 GAUGE
	Ignition Switch – 12 GAUGE

	Clock- 18 GAUGE
	Heater Switch- 12 GAUGE

	Coil Wire- 16 GAUGE
	Parking Lights- 14 GAUGE

	Dome Lights- 16 GAUGE
	Radio To Fuse Blocks- 14 GAUGE

	Gauges- 16 GAUGE
	Dash lights- 18 GAUGE

	Generator (Charging)- 10 GAUGE
	Stoplights- 14 GAUGE

	Headlight Circuit- 12 GAUGE
	Tail Lights- 14 GAUGE

	Headlight Switch To Fuse Block- 12 GAUGE
	Turn Signals- 14 GAUGE

	Heater Leads- 14 GAUGE
	Windshield Wiper & Washer- 14 GAUGE

	
	

	
	


This is for 12 volt circuits.  For 6 Volt circuits always use the next larger gauge wire – which is the next lowest number.
Since all wires have resistance, the longer the wire, the greater the resistance. This means that for longer wiring runs you need to use a larger wire to compensate. This phenomenon is often referred to as "voltage drop", and for lower voltage automotive systems, the loss of 2V or even 1V can be significant. On longer wire runs, plan on using a larger size wire. There are specific voltage drop calculations that depend on the wire size in use, the length of the wire, the load applied, and the voltage in use.
On your truck at only 12V, losing a single volt of power in the wire is an 8% loss, so it can be a big deal for voltage critical applications like your headlights where more voltage = more light.
Also, for safety and Best Results, when a circuit is longer than 10 feet, always use the next larger gauge wire size – which is the next lowest number.
Here is a useful table for using certain AWG size wires at given lengths for carrying a specific amount of amps.  
Wire Gauge Selection Table 12 Volt Circuit
  

	WIRE GAUGE SELECTION TABLE 

	Circuit Amperes 
	Circuit Watts 
	Wire gauge (for length in feet) 

	6V
	12V 
	6V
	12V 
	3'
	5' 
	7'
	10' 
	15'
	20' 
	25'

	0 to 2.5
	0 to 5 
	15
	30 
	18
	18 
	18
	18 
	18
	18 
	18

	3.0
	6 
	18
	36 
	18
	18 
	18
	18 
	18
	18 
	16

	3.5
	7 
	21
	42 
	18
	18 
	18
	18 
	18
	18 
	16

	4.0
	8 
	24
	48 
	18
	18 
	18
	18 
	18
	16 
	16

	5.0
	10 
	30
	60 
	18
	18 
	18
	18 
	16
	16 
	16

	5.5
	11 
	33
	66 
	18
	18 
	18
	18 
	16
	16 
	14

	6.0
	12 
	36
	72 
	18
	18 
	18
	18 
	16
	16 
	14

	7.5
	15 
	45
	90 
	18
	18 
	18
	18 
	14
	14 
	12

	9.0
	18 
	54
	108 
	18
	18 
	16
	16 
	14
	14 
	12

	10
	20 
	60
	120 
	18
	18 
	16
	16 
	14
	12 
	10

	11
	22 
	66
	132 
	18
	18 
	16
	16 
	12
	12 
	10

	12
	24 
	72
	144 
	18
	18 
	16
	16 
	12
	12 
	10

	15
	30 
	90
	180 
	18
	16 
	16
	14 
	10
	10 
	10

	20
	40 
	120
	240 
	18
	16 
	14
	12 
	10
	10 
	8

	25
	50 
	150
	300 
	16
	14 
	12
	12 
	10
	10 
	8

	50
	100 
	300
	600 
	12
	12 
	10
	10 
	6
	6 
	4

	75
	150 
	450
	900 
	10
	10 
	8
	8 
	4
	4 
	2

	100
	200 
	600
	1200 
	10
	8 
	8
	6 
	4
	4 
	2


Remember, if in doubt, it's always better to put in too big of a wire than too small of a wire.

 Some electrical loads are continuous for long periods of times (like the headlights) and some are much more intermittent (like the starter or horns). This affects the wire size used - the longer a wire is in use, the more heat it will tend to retain. A wire for something that is only used for short periods (like the starter) does not need quite as large of a wire as something that will be in use for very long periods of time. This means that for long-duration uses, you must de-rate the wire even further and use a larger size.
If you have to start from scratch and need to calculate the amps to be carried in a circuit, this is an excellent web site with a simple calculator:

http://www.sengpielaudio.com/calculator-ohm.htm
For our purposes I will post the basic formulas for you if you have the need to use them:

Power, measured in Watts, commonly referred to as "P" 
Current, measured in Amps, commonly referred to as "I" 

Voltage, measured in Volts, commonly referred to as "V" 

Resistance, measured in Ohms, commonly referred to as "R"
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So, finally now that you know all the science you can figure out what wire sizes you need if you add something and why you are choosing that size.

B.  Connectors

During the rewire, you will use a fair number of solderless connectors to attach and connect wire to the power source and the appliance.  A good connector is made of copper with an aluminum anodized finish.  It has a plastic shield over the crimp end and in some cases the insulation will extend over the connection point as well.  
Make sure you buy connectors from good sources.  I don’t recommend buying connectors at Home Depot or other hardware stores.  I have bought connectors from NAPA and they seem to be ok.
Some of the more common connectors you will be using are:

Butt Connectors:
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Fork Terminal Connectors:  [image: image18.jpg]Pov




Ring Terminal Connectors:
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Male and Female Connectors:  [image: image20.jpg]r/74




Bullet Connectors:
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All of these connectors are “Crimp on.”    Connectors that we will be using come in 3 colors:  Yellow is for 12-10 AWG wire;  Blue is for 16-14 AWG wire; and, Red is for 22-18 AWG Wire.  

C.  Other Materials.  When we wire there are some other things you will need as far as materials.  You’ll need lots of Nylon tie straps.  I usually buy a large container of them that has many sizes and lengths.  Home Depot has one of these usually for about $7 or $8.

You will need heat shrink insulation.  You can buy this at better hardware or electrical supply stores in 3 foot lengths for about $5 per length.  You will need various sizes to fit over wires from 10 to 18 AWG ( which should be from about 1/8 to ¼ inch in varying diameters.

Also, you will need some sort of power distribution center – or fuse block.  There are a number of different types of these as well.  I like the type that holds the glass tube fuses.  It is easier to see which fuse has blown, or to remove it for maintenance on the component it powers.  The other types have the plug type fuses and are usually a little more cubic in nature and have the connections more shielded.  

You will need TWO fuse blocks.  One will power the “HOT” items, or those items that power is supplied to whether the key is on or not.  The other fuse block will supply the “SWITCHED” items – those that are only powered when the key is turned on.
Items being powered from the “HOT” fuse block or (distribution BUS) include: Headlights; Parking Lights; Brake lights; Horns; Cigarette Lighter; Courtesy Light; and Glove Box Light if equipped.

Items being powered from the “Switched” BUS include: Signal lights; Radio; Heater; Wipers; and Gauges.

I recommend Napa Fuse Holder # BK7823208.  It has 10 places per Bus and should be more than sufficient for rewiring your truck.  Remember you need two of these.  They are high quality and cost about $25 each.

Don’t forget to buy fuses for those busses as well.  You will need the little glass tube fuses that come in the little tins (of five fuses).  You will need one tin of 3 amp; one tin of 5 amp; two tins of 10 amp; two tins of 15 amp; one tin of 20 amp and one tin of 30 amp.  You’ll have some left for the glove box.

When the wiring is complete I prefer to bundle my loose wires (that I have trimmed to t he correct lengths during the installation) into a harness using the nylon tie straps.  DO NOT USE ELECTRICAL TAPE TO DO THIS.  Electrical tape will harden and get sticky with heat and petroleum exposure.  It further insulated the heat in the wires and in general just makes a mess.  I prefer to keep the wire bundles exposed for troubleshooting or additions.

If you prefer, you can enclose the bundles in plastic slip on conduit.  Make sure the conduit it not over tight.  If you are going to use these it’s best to wait until after the wiring so you can see how big your wire bundles are and get the right size conduit.

You will need solder.  Get a spool flux core solder in the smallest diameter (for electronics work) you an find. 

D.  Connector Techniques.  This is entirely a matter of preference, and will draw debate I’m sure.  But when using solderless connectors, I prefer and recommend that when you strip you wire ends, you twist it to a point and solder the wire.  Then cut it to the correct length, insert it into the connector and crimp.
I recommend this process for a number of reasons.  First, it prevents you from cutting wire strands off if you crimp too hard.  Also, it gives the connector one solid form to clamp onto rather than spreading out all the strands.

A lightly soldered wire is still going to be softer than the connector, and the connector will bite into the soldered wire – and hold on solidly, without distorting or cutting the wire.  This makes for a very good electrical connection and a strong connection materially.

This technique also protects the individual copper wire strands from corrosion or if the connection gets wet – like up in the headlight buckets during the rain..

Some people prefer to cover the joint of the wire and crimp plastic end with heat shrinking insulation.  This again is a matter of personal preference.  I do not do it because if you insert and crimp the wire correctly, it is solid and properly insulated.  It certainly won’t hurt anything to do it.  And it makes for a nice neat job.

Don’t forget to pick up new battery cables and battery terminal post treatment.  You will need four cables.  Two with battery post lugs on them and two with eye terminals on each end.  The two with the battery post lugs are obvious.  Positive runs from positive battery post to Starter solenoid; and the other from negative battery post to engine block.   The other two will run from starter solenoid to starter and from engine block to frame for ground.  You should also pick up three 1” wide braided grounding straps.  One goes from cab to frame, one from front clip (usually the grille) to frame and the last from bed box to frame.  These provide redundant grounds for your lights and cab mounted appliances.

E.  What not to get!  Ok these are hard and firm:

No electrical tape

No wire nuts

No solid or household wire

No cheap crimping tools

F.  Your rewire shopping list:
Here’s a cookbook list of what you will need to buy for the rewire (not including tools)

1.  2-Ten place fuse panels
2.  AGC Fuses (five pack tins)


a.  one tin of 3 amp; 

b.  one tin of 5 amp; 

c.  two tins of 10 amp; 

d.  two tins of 15 amp; 

e.  one tin of 20 amp; and, 

f.  one tin of 30 amp.
2a.  Two new headlight bulb sockets
3.  Connectors (packs of 25)


a.  One pack red ring terminal connectors


b.  One pack red fork terminal connectors


c.  One pack red butt end connectors


d.  One pack red female connectors (fully covered)


e.  One pack red male connectors


f.  One pack red male bullet connectors


g.  One pack red female bullet connectors (fully covered)

h.  One pack blue ring terminal connectors


i.  One pack blue fork terminal connectors


j.  One pack blue butt end connectors


k.  One pack blue female connectors (fully covered)


l.  One pack blue male connectors


m.  One pack blue male bullet connectors


n.  One pack blue female bullet connectors (fully covered)


o.  One pack of yellow female bullet connectors

p.  One pack of yellow male bullet connectors

4.  Connectors (packs of 5)

a.  One pack yellow ring terminal connectors with normal (1/4 inch) ring

b.  One pack yellow fork terminal connectors


c.  One pack yellow butt end connectors

d.  One pack yellow ring terminal connectors with large (1/2 inch) ring

5.  Solder

6.  Heat Shrink Insulation

7.  Wire (in 25 ft roll)
a.  One pack red 10 AWG


b.  One pack orange 10 AWG


c.  One pack yellow 10 AWG


d.  One pack pink 10 AWG


e.  One pack purple 12 AWG


f.  One pack blue 12 AWG

g.  One pack pink 12 AWG
h.  One pack blue 14 AWG 
i.  One pack green 14 AWG 
j.  One pack white 14 AWG 
k.  One pack red 14 AWG 
l.  One pack brown 14 AWG 
m.  One pack yellow 14 AWG 
n.  One pack purple 14 AWG

o.  One pack gray 14 AWG


p.  One pack black 14 AWG

q.  One pack orange 16 AWG

r.  One pack yellow 16 AWG

s.  One pack red 16 AWG

t.  One pack red 18 AWG

u.  One pack purple 18 AWG

v.  One pack green 18 AWG 
w.  One pack yellow 18 AWG

x.  25 feet of trailer wire – four colors of wire joined together: white; yellow;

     green; and brown 14 AWG

8.  Hardware

a.  6 five packs of #8x1/2 sheet metal screws

b.  6 five packs of #8 washers

c.  25 pack of single hole nylon or rubber coated aluminum wire clamp loops

d.  250 assorted tub of nylon tie straps

e.  3 abrasive wheels for angle grinder or 25 pack of Dremmel cut off wheels 
IV.  12 Volt Conversion, Component Installation, and Wiring Preparation
A.  12 Volt Conversion.

As we have discussed, we know that an electrical component uses electricity to perform a designated task – to do work.  We also know that it takes a fixed amount of Power (expressed in Watts) to do that work.  

Also, we know that if the amount of electricity (in Amps) is delivered at a higher pressure (Volts) it take less of it to do the same amount of work.
So if we have a heater motor that takes 90 Watts to turn the fan at 1500rpm, at 6 volts it will take 15 amps, and at 12 volts it will take 7.5 amps.  

Further, if we have a generator that will produce 35 amps at 6 volts, it will fulfill 210 watts work requirement.  That same 35 amp generator at 12 volts will fulfill twice that, or 420 watts work requirement.

Now if we combine those two benefits and say that with a constant wattage requirement, on a 12 volt system (as opposed to a 6 volt system) we use half the amount of electricity, and yet our generating system is producing twice as much capability, then in actuality the 12 volt system is four times more efficient and can fulfill four times the work requirement or power four times as many things.    

Further, when talking about wiring, we have shown that more amps needed in the 6 volt system (as opposed to a 12 volt system) requires a larger wire.  

Wire is expensive and sometimes difficult to route.  The larger it is, the bigger those issues become.  

So, these are the main points to converting to 12 volt when rewiring – efficiency in providing greater capability, increased safety by running fewer amps, increased ease of maintenance by having smaller cleaner wiring in the truck; and cost savings by using smaller wire.  
When converting from a 6 Volt Positive Ground system to a 12 Volt Negative Ground system, the grounding polarity is changed simply by switching which battery post you use to bolt to the frame of the truck as the “Ground.”

In this conversion there are certain components that you will be able to keep from your old system and some you will need to change.

Here is a list of components you will have to change out to new 12 Volt components:

Ignition System: Coil, Points, Condenser – and you will need to add a ballast resistor on you wire leading to the coil if you are using a points type ignition system.

Starter System:  Start Solenoid, Start Button, Battery

Charging System: Generator, Generator Regulator

Accessories: Heater Motor, Heater Switch, Electric Wipers, Electric Wiper Switch, Radio, Cigarette Lighter, Horn Relay
Light:  All light bulbs

Transmission Overdrive:  Solenoid, Relay.

Distribution: Circuit Breakers

Here are the things you can keep:

Starter, Ignition Switch, Courtesy Light Switches, Glove Box Door Light Switch, Headlight Switch (except 1955, or if you want the instrument light dimmer to function – use a 56 switch), Bright Light Dimmer Switch, Overdrive Kickdown Switch and Governor, Gauges with Sending Units (that will have to be voltage reduced using resisters),  Horns,  and Signal Switch.
If you have a 6 volt truck and your wiring is in good shape you can use the existing wire to power the 12 volt system.  Just be sure to swap out the battery cables to reverse the polarity to negative ground on the 12 volt battery.  The 6 volt wire is heavier and will easily support a 12 volt system.

B.  Component Installation:

PROPER GROUNDING IS THE MOST IMPORTANT ASPECT OF WIRING!

When installing new components, take your Dremmel and make nice clean bare metal spots to secure them to.  Usually grinding to shiny metal around the mounting screw holes is enough.  Be sure to do this for all the fire wall components (voltage regulator, horn relay, overdrive relay, and starter solenoid).

Also, do this in the lights housings (headlight bucket for ground wire, tail light brackets to stake pocket and tail light housing, grounding cable and strap mounting points, heater housing for the motor ground wire, and wiper motor mounting brackets. I highly suggest that you make some new wire pigtails to run as redundant grounds for your tail lights These would have an Eye connector on each end of a 14 WAG wire and connect to the studs on your taillight housings that you use to nut them onto the brackets.  The other end runs down under the truck to a clean spot you have ground off and is secured with a sheet metal screw into the frame.   
Test and make sure you have good grounds for all your light sockets and housings by testing with your multi meter set at Rx1 or Buzz for Continuity.

If you decide to keep your stock gauges, you will need to install reducers on them.  You will use the original sending units with them.

By using one of these reducers on each gauge except the Ammeter – it is only designed to show flow direction (charging or discharging) and will work fine with both 6 or 12 volt systems 
The step by step for installing these reducers is: 
This reducer is available at all the restoration Parts houses such a Dennis Carpenter and C&G. The part number on the photo is for C&G
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Here is a step by step procedure:

1. Disconnect the battery negative cable from the battery.

Note: On the back of each gauge itself there will be only two posts with nuts. One has a wire on it, the other has the power bridge (metal shunt). Each gauge is secured to the instrument panel by two screws.
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This is a 51/52 gauge cluster. The square object 
to the left are the circuit breakers used in the 
original power distribution. Although shaped 
differently, the gauges are the same, mounted 
the same (mechanically) and wired the same 
(electrically) on the 48-50 and 53-55 trucks.


2. Disconnect the individual wire on the back of each gauge that goes to the sending unit and LABEL IT. 

3. Remove the nuts holding down the metal shunts and remove the shunts. Save the nuts - toss the shunts.

4. Install one voltage reducer (the "power in" side if it's labeled - might just be the open hole) on each gauge post where the shunt was connected.

5. Install the nut that used to hold down the shunt over the reducer to hold it on the stud - but leave it loose.

6. Loosen one screw that is securing the gauge in the cluster panel, slip the little pigtail wire connector attached to the reducer under it and tighten the screw. This provides a ground for the reducer.

7. Position the reducer so it is tucked in a good place over the top of the gauge and (carefully) tighten the nut holding it to the post that you installed it on earlier.

8. Connect a power supply wire to the open "Power in" stud on one reducer.

9. Connect a jumper wire from the stud on the first reducer (that has the power supply wire on it) to the same post on the second reducer, then on to the same post on the third reducer.

10. Reconnect the correct harness wire from the appropriate sending unit to the open stud on the gauge (the stud the reducer is not connected to).

11. Reconnect your battery ground cable.
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The exception to this drawing is that for the ammeter wire, it will not originate at the 15 amp circuit breaker, it will originate at the “B” or “BATT” post of your ignition switch.  
For certain components there will be a number of wires we need to connect.  There may be as many as 7 or 8 on your headlight switch for example.  I’d suggest you not install the headlight switch, ignition switch, wiper switch, or cigarette lighter on the dash just yet.  Also, you can bolt on your alternator or generator, but leave the belt off and let it flop loose so you can get to the back of it to secure wires. We need to leave enough wire to add some slack and will install these components after we wire. 

Lastly, be sure to install your fuse blocks.  Put these someplace where the wire runs from the engine compartment is short, they will be accessible, but not readily traveled upon.

Here is the fuse block I like.  I prefer AGC tube fuses because they are easy see if they have blown and you can touch the fuse block connections with meter leads to test circuits.  The fuse blocks are a matter of personal preference though.  Here is the NAPA block I recommend Napa P/N BK7823208:
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The bottom brass strip connecting the holders is the Distribution Bus Bar.  It is connected to the wire holder on the right and left where the power wire in is inserted and secured.  Not that this model has a break in the Bus Bar.  That is so you can run two different types of power.  One side could be HOT (on at all times) and the other side SWITCHED (turned on with the ignition switch) OR if you can find or make a voltage reducer to supply 6 volt power for components that you can’t find 12 volt part for, one side could be 12 volt and the other 6 volt.  

For our purposes, you have enough stuff to warrant using two of these – on will be “HOT” and one will be “Switched.”  We will run a 10 AWG jumper wire from one securing lug to the other to bridge the gap in the bus bar.

When you install these, you will probably want to mount them high on the fire wall.  They need to be some place accessible but not in a traffic zone.  Mount them such that the bus bars are on the outsides and the inner screws is what we will run out wires off to power everything (facing each other).  Mount them about two inches apart.  All the wires off the screws will run between the two fuse holders when finished.

Lastly, hand dress any openings in the firewall or cab that you are going to run wires through.  Take off any burrs, old sealant, rubber grommets. Remove all the old wires, but be certain to label those coming off your signal switch as to where they go prior to removing the wires.  Signal switches are different and we need to hook those back up right.  Do not cut any wires any shorter than 4 inches from any case or  take 6 inches if you can get it.    If there is a connector on a component close aboard that you are afraid to cut for it being too close, cut the wire 4 inches beyond that connector and leave it there.    
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C.  Preparation For Wiring.  The preparation for wiring is a matter of not so much preparing the truck, but preparing you to do the job.  We need to get you stoked up and aligned to do this.   There is going to be an order we are going to perform these tasks and if you know that order and what is needed by you in advance it makes wiring automatic. 

1.  Planning Documents.  First thing that is a must is you have to have an electrical drawing or schematic.   You are welcome to use mine.  The shopping list and a major part of this write up is oriented around those because they are fairly generic.

OEM wiring diagrams are available in your Shop Manual, or online.  I’m certain that there are members who have  OEM diagrams for any year you might need.  If you are comfortable with drawing out plans and have a custom job, then you can draw out your own diagram.  Again, you can use mine in there original MS Power Point Format and modify them to suit your needs if you like.  If you want the diagrams, contact me by e-mail at babbiebuddie@cox.net.

2.  Required knowledge.  We are going to spilt the wiring of your truck down into three subsystems: Engine Electrical and Ignition; Lights; and Accessories.  From there we break it down to each individual wire.  From your drawing you already have these critical items documented:
1.  The correct beginning and ending hook up points of every wire;

2.  The correct AWG of each individual wire; and

3.  The correct color of each individual wire.

As we wire you will further see what kind of terminal end you will put on each wire depending on how it connects.  
Wire ends coming off the fuse blocks will have “fork” terminal connectors.
Those mounting to the frame or threaded studs will have “ring” terminal connectors

All light sockets will use “male and female fully shielded” terminal connectors.

This isn’t hard and fast but really helps later on.

Every wire that attaches to a hard wired component (like a heater motor where the wire goes into the case of the motor, instead of the wire being attached with an eye connector on a post on the motor) will have a bullet connector or a male female connector on it close (from 4 to 6 inches) to the component so if the component needs to be replaced the wires can be disconnected to remove the component without cutting.

We will not use Butt connectors to splice wires unless it is absolutely necessary.

There will be no wire nuts –at all.

And there will be no electrical tape – no none – at all.
3.  The night before you start.   

Check all your tools for good function and cleanliness.  

Put new batteries in your multi meter if they are marginal.

Take each roll of wire, check the color and AWG with your schematic and label the package as to where that wire goes (ie heater power, low beam headlight power, etc).

Clean and “tin” your soldering iron.  Wire brush off all the burned carbon and flux down to bright copper, and tin the hot iron with tinning flux or a light coat of your rosin core solder.

Open the connector plastic boxes and put the connectors in a compartmented holder – like a tackle box tray or “Chinette” paper bowl for each kind.   

Make a soldering station on your work bench with a holder for the soldering iron, the solder a wide mouth quart jar with water in it, your dikes, long nose, strippers and crimpers. Also have your tray of connectors and heat shrink there as well.     

4.  A few last notes for wiring day.  No light beer, no blush wine, and no breakfast burritos. 

IX.
Running Wire
Ok!  Plug in the soldering iron take a sip of coffee and let’s do this.

A.  Engine Electrical and Ignition.  
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Grounding Cables.

1.  Remove the top starter mounting bolt. Clean the bolt and the back of the starter mounting flange.

2.  Insert the mounting bolt into the eye terminal ends of both the battery negative lead cable and the second ground cable.  Reinstall the bolt but leave it loose.

3.  Grind clean a spot on the frame where a hole exists and bolt the eye terminal of the second cable to the frame and tighten that bolt.

4.  Place the negative battery post connector on top of the battery but do not connect it to the battery.  Tighten the starter mounting bolt.

5.  Grind a clean spot on the frame as close to the front valance as possible.  Bolt on a 1” woven grounding strap.  Grind a clean spot on the inside of the lower valance.  Secure the other end of the strap to the front valance itself in a non conspicuous place with a sheet metal screw and washer.
6.  Repeat step 5 with 1’ grounding straps from frame to cab and from frame to bed side.

Charging System

7.  Remove the 10 AWG red wire from the pack and strip ½ inch of insulation from one end of the wire.  Twist the strands tight.  Lightly solder the end and when cool place a yellow eye terminal connector on the end and crimp.

8.  Remove the retainer nut from the red (“Batt”) post of your one wire alternator and install the eye terminal on the red wire on the stud.  Install the nut and tighten.

9.  Run that wire along the engine valley then up the fire wall to the left firewall opening Install the fusible link per the manufacturers instructions outside the firewall on this red wire then continue it through the opening in the firewall and run the wire down to the connecting lug of the HOT BUS.
10.  Cut the wire with 2 extra inches, strip ½ inch of insulation, twist and solder the end of that wire.

11.  Install the soldered end of the red wire into the mounting lug – do not tighten it.  Take the red wire remaining and make a jumper wire long enough to run between the wire mounting lugs.  Strip, twist and solder both ends of the wire and insert the ends into both mounting lugs.

12.  Take the remaining red wire and strip, twist and solder one end.  Insert the soldered end into the HOT BUS lug that has only the jumper wire in it (so each lug now holds two wires).  Tighten both screws on the mounting lugs.

13.  Run the remaining red wire up to the ignition switch.  Do this so it runs up and across the firewall then straight out to the ignition switch position.  Strip, twist, solder the end, and crimp on a yellow eye terminal connector.

14.  Remove the nut from the “B” or “BATT” terminal of the ignition switch, and place the yellow eye terminal on it.  Do not install the nut.

15.  Strip, twist solder and crimp a yellow eye connector onto the remainder of the wire.

16.  Place the yellow eye connector on the “B” or “BATT” terminal of the ignition switch and secure both with the nut.  

17.  Run that red wire back along the track and next to the original red wire going to the ignition switch back to the firewall and across to behind the instrument panel. 

18.  Run the red wire through the induction loop of the ammeter from the discharge side through to the charge side of the gauge.

19. Run that red wire neatly back to the firewall along the same path and next to the red wire originally going to the gauge.  Then run it along the firewall to the right side firewall opening.

20 Run the Red wire through the firewall opening and neatly run it down to the large “B” or “Batt” post of the starter solenoid.  Strip, twist, solder and crimp a large ring yellow eye terminal on the wire.  

21.  Remove the nut from and place the positive battery cable on the “B” or “Batt” post of the starter solenoid.

22.  Place the large eye terminal of the red wire on the “B” or “Batt” post of the starter solenoid over the battery cable eye, and secure both in place with the nut.

23.  Return any unused red wire to it’s package.

Power Distribution.

Note:  At his point you get the “strip, twist, solder and crimp routine.  You will do this at every connection using the appropriate size connector – Yellow for 10-12 AWG, Blue for 14-16 AWG, and Red for 18-22 AWG. 

24.  Un package the 10 AWG Orange wire, place an eye terminal connector on the end and connect it to the “A” or “ACC” stud of the ignition switch.  Tighten it in place with the retaining nut.

25. Run the orange wire down along the same path and next to the two large red wires coming from the ignition switch to the mounting lug of the “SWITCHED BUS.” 

26.  Solder the wire end and insert it into the mounting lug of the “SWITCHED BUS”

26.  Make an orange jumper wire the same as we did with the red wire on the “HOT BUS” and insert it into both mounting lugs of the “SWITCHED BUS.”  
27.  Tighten both lug screws on the mounting lugs of the “SWITCHED BUS.”  Place the remaining Orange wire back in the package.

Ignition.
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28.  Using the procedures noted above, run a red 14 AWG wire (using blue connectors) from the “I” or “IGN” post on the ignition switch, along the red and orange wires to the firewall, firewall and out into the engine compartment.  Connect this wire to one end of the ballast resistor.  Connect the same size color wire from the other terminal of the ballast resistor out to the positive (+) stud on the coil and install it there. 
29.  Using 14 AWG orange wire, run a wire from the positive stud on the coil, along the engine to the firewall along side the red wire, then across the firewall to the starter solenoid and connect it to the small “I” or “Ignition” stud of the Starter Solenoid.
30a. If you are using a starter button:  Run a 14 AWG pink wire from the “A” or “ACC” lug on the Ignition Switch (same on as the large Orange wire is on) to one terminal of the Starter Button.  Run a second pink wire from the other terminal of the starter button across to the firewall, then all the way down to the right firewall opening and out – connecting it to the small “S” or “ST” stud of the Starter Solenoid.

30b. If you have an Ignition Switch with a “Start” Position for the key,  Run the same pink wire from the “S” stud on the Ignition Switch down and out of the firewall as described and connect it to the small “S” or “ST” stud of the Starter Solenoid.
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31.  Connect the black lead from your distributor to the negative stud of the coil.

The engine and ignition wiring is now complete.

B.  Lights
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Note:  In all these drawings, white wires are depicted as dashed lines.

Ok before we start running light wires lets just review a few common sense items first.  Lights need power and grounds for the electricity to flow through the filaments and create the light.  So once again your grounds must be solid.  Bad grounds cause 85% of all light problems.

Another point is that on your lights, you are going to use fully shielded male/female or bullet connectors close to the lights so you can disconnect them as necessary.  When you do that always put the female connector (the fully covered one) on the wire end that carries power to the light.  That way if it vibrates loose the covered end will prevent it from shorting on a ground if it touches any you loosing your other lights to a blown fuse.  

For our light wiring we are going to start at the farthest points out and work out way back in.   

1.  Tail Lights.

Tail lights are usually wired in standard colors if they are generic – green, brown, yellow and white.  Where green is the right brake/signal light wire, yellow is the left brake/signal light wire; brown is the running light wire; and white is the ground. 

The reason I bring this up is because we are going to sway from this a little.  And we are going to do it so the wire colors coordinate better with the signal switch where they all connect.  

For our purposes, we are going to use a stranded 4 wire joined cable for our tail lights.  This is commonly referred to as trailer wire.  White will be used for running lights; brown for the right brake signal wire, yellow for the left brake light/signal wire and green for back–up lights if installed. 

Unless otherwise noted, all light wiring will utilize Blue Solderless Connectors for 14 AWG wire.
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If you are planning on installing a square trailer lights plug to the tail lights, you may do it in accordance with the drawing below.  Note the wire colors coming out of the “Truck Side” plug and the correct dissimilar wire color to connect it to on the truck.

Start at the right side tail light.  Make sure the tail light is grounded by checking with your meter.  To do this, set your meter on Rx1.  Remove the light lens and touch the bulb socket base with one meter lead and the frame of the truck with the other.  If there is continuity, the ground is good.  If not remove the bracket from the stake pocket and make grind the paint off each where they touch, and also on the light bracket where the light housing mounts.  Reinstall.

1.  Using the 14 AWG white wire, cut 2 pieces to 20 inches long, strip solder and place a blue eye terminal on each end of each wire. 
2.  Connect one end of the white wire to the tail light mounting bolt behind the light mounting bracket and tighten the nuts.

3.  Grind a clean bright metal spot on the frame and drill a 1/8 inch hole through it in the center of the clean spot.  Be sure to pick a spot that will not interfere with the back bumper brackets when installed.  

4.  Route the white wire discretely under the bed side and locate it by the hole you just drilled.

5.  Using a sheet metal screw and washer, secure the white wire eye to the frame at the bare spot.  This is your redundant ground wire for each light.  Do this on both taillights.
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6.  Using the four wire trailer lights cable, start at the right tail light and split the four wires back about 6 inches.  Strip, twist, solder and crimp a female bullet connector on the brown wire and on the white wire.
7.  Strip, twist solder and crimp a male bullet connector on the two wires coming off the tail light.  And connect them to the brown and white wires on the cable.

8.  Split the cable into two lines, one with yellow and white wires the other with brown and green wires.  Carry the trailer cable to the left tail light and using tie straps secure the yellow and white wires inside the cavity of the bed roller pan.  Leave the green and brown to hang.  

9.  At the left tail light, measure 6 extra inches and cut off the green and yellow wires running between the left and right tail lights
At this point again I will forego the “cut, twist solder and crimp” for each connector.  It should be done to every one

10.  Place a female bullet connector on the end of the green wire.

11.  Cut the white wire and strip both ends of it where you cut it, twisting and soldering together, then crimping on a yellow female bullet connector.
12.  Place a female yellow bullet connector on the end of the yellow wire.  (when you twist the single 14 AWG wire then bend it over to double it and the solder)  

13.  Place male yellow bullet connector to the wire originating from the tail lights.  
14.  Connect the double white wire to the left tail light wire that is of the same color as the one you hooked the white wire to on the right light.  
15.  Connect the yellow wire on the cable to the left tail light wire which is the same color as you hooked the brown wire to on the right light.

16.  Now run the four wire cable up the left frame securing it with nylon ties until you reach the steering box.

17.  Take the 4 strand trailer wire hanging by the steering box and measure out four feet of wire from the steering box and cut all four strands there.  Coil it temporarily and place it in a spot it is secure.

Tail lights are done.

2.  Parking Lights

1.  Again, check the grounds from the parking light socket bases to the frame.  Make sure before starting to wire that the ground is good.  If necessary, solder a white jumper wire in the socket side and run it through the light housing and anchor it to the frame as you did with the tail lights.

2.  Take the remaining four strand trailer cable and strip away the white wire leaving the brown, green, and yellow wires.

3.  On the right parking light, using bullet connectors, attach the green wire and brown wires to the two wires coming off the parking light.

4.  Carefully run the cable over to the left parking light through the lower valance.   Mark the place where the cable reaches the wires coming out of the left parking light and add 5 inches to it.  Cut off and remove the section of yellow wire between the two parking lights and discard it.  

5.   At the same point where the yellow wire was cut off, cut the brown wire, strip both ends, twist together, solder and crimp a yellow female bullet connector on the two wires.  

6.  Place a yellow female bullet connector on the end of the yellow wire. 

7.  Place yellow male bullet connectors on the ends of the wires coming off the left parking light.

8.  Connect the Brown wire to the parking light wire of the same color as you connected the brown wire to on the right light.

9.  Connect the green wire to the remaining wire coming off the parking light which should be the same color as the wire connected to the green wire on the right light.

10. Run the three wire strand inside the left frame rail to the steering box.  Measure four feet more of wire and cut all three wires.  Coil and hang it there temporarily.

Parking lights wiring is now complete.

3. Headlights
1.  Remove the headlight doors (outer trim rings), loosen the retaining screws (but do not remove them) to the headlight bulb retaining, twist and remove that ring and remove the headlight bulb from the headlight bucket.  Disconnect the bulb from the socket.

Note, always install new headlight bulb sockets. 
2.  Unscrew the ground wire retaining screw from the inside of the headlight bucket.  Remove the old headlight socket and discard it.
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3.  In accordance with the drawing below, place an eye terminal on the ground wire and a yellow male bullet connector on each of the other two wires - FOR THE RIGHT HEADLIGHT ONLY.
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The diagram is depicted here as if you were looking at the front face of the plug.

4.  Grind a shiny spot on the inside of the headlight bucket where the ground wire screw was previously attached, then reattach the ground wire (with a blue eye terminal connector on it) with a sheet metal screw and washer to the inside of the headlight bucket.  

5.  Wrap once around, a small piece of masking tape on the yellow bullet connector on the standard beam wire of this socket.

6.  Remove the 12AWG blue and the 12 AWG purple wire from their packages, and run each one through the rubber sealing grommet (with holes for wires) from outside into the RIGHT  headlight bucket.

7.  Place a female yellow bullet connector on each wire.

8.  Connect the blue wire bullet connector to the connector of the low beam wire on the socket (and remove the masking tape)

9.  Connect the purple wire bullet connector to the connector of the high beam wire on the headlight socket.  Plug the headlight bulb into the socket and reinstall the retainer ring and headlight door.

10. Run the blue and purple wires from the RIGHT to the LEFT headlight bucket and push them through the rubber grommet into the LEFT headlight bucket.  Cut both wires 8 inches inside the headlight bucket. 

11.  Place a yellow female bullet connector on both the blue and the purple wires.

12.  Grind a smooth spot over the screw hole where the ground wire was previously located in the left headlight bucket.

13.  Place a blue eye connector over the ground wire for the socket and secure the eye to the inside of the headlight bucket with a sheet metal screw and washer. 

14.  Twist together the remaining blue 12 AWG wire with the wire coming from the left headlight socket low beam wire, solder, and crimp on a yellow male bullet connector.  

15.  Twist together the remaining purple 12 AWG wire with the wire coming from the left headlight socket high beam wire, solder, and crimp on a yellow male bullet connector. 
16.  Connect the two blue wires bullet connectors and the two purple wires connectors.

17.  Run the blue and purple wires back out through the rubber grommet.

18.  Run the blue and purple wires down the inside of the left frame rail to the High Beam Select Switch mounted on the floor board adjacent to the steering box.  Measure six additional inches of wire and cut both blue and purple wires. 
19.  Remove the 18 AWG purple wire from its package.

20.  Take both, the 12 AWG purple wire and the 18 AWG purple wire, strip, twist, solder together and crimp a yellow eye terminal.  Wind and place both 12 and 18 AWG purple wire remnants back in their packages. 
21.  Place a yellow eye terminal connector on blue wire.

22.  Place a yellow eye terminal on the end of the remnant 12 AWG blue wire. 

23.  Install the blue and purple wires onto the High Beam Select switch as show in the drawing below (the remnant piece mounts on the center and will be routed later to the headlight switch):
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Headlight wiring is now complete.

4.  Lights wire hook ups

At this point you should have three separate coils of wires sitting at the steering box:  Four wires from the tail lights; three wires coming from the parking lights; and a large blue and small purple wire coming off the Headlight Dimmer Switch.

Carefully, maneuver these together to a common point adjacent to the upper left frame rail and tie them neatly together with a nylon tie now take that bundle and secure it to the frame rail with a second nylon tie.  

Run the ends of these bundles up through the upper left firewall opening (should be a big red wire there already) and inside the cab.  
At this point we are going to be connecting wires to the signal switch.  The instructions here are for a column clamped Everlasting 7 wire signal switch.  If you have a stock switch installed connect the wire to those coming from the column that you labeled in the first steps.

1.   Take the four stranded trailer wire and split apart all four wires.  We will work with that group first.  

2.  Place a female blue bullet connector on the end of the green wire, coil it up in a 3 inch coil and secure that with two small nylon ties.  This will be used later if you install a neutral safety switch and back-up lights.

3.  Take the yellow, white, and brown wires and run them to the front dash adjacent to the steering column bracket and cut them to fit under the bracket, and place male connectors on the ends.

4.  Take the signal switch wires and run them down the steering column to the steering column dash bracket, run them around the dash bracket and about 6 inches under the dash.  Cut the orange, green, brown and yellow wires to this length.  They should overlap your trailer wires under the bracket by about 8 inches

5.  Place blue female connectors on these four wires.

6.  Connect the brown wire from the signal switch to the brown wire from the four wire bundle (under the steering column bracket).

7.  Connect the orange wire from the signal switch to the yellow wire from the four wire bundle (under the steering column bracket). 

8.  Run the white wire from the four wire bundle bunch up to the headlight switch, place a female blue connector (if there are slip on tabs on your headlight switch),or a blue eye terminal on it (if your headlight switch has screw retainers on the tabs), and attach the wire to the Headlight Switch at the post marker “R” as seen in these two drawings:
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9.  Bring the 12 AWG blue wire up across the firewall and out to the dash, place the appropriate (female or eye terminal) connector on the end and connect it to the “H” tab of the Headlight Switch.
10.  Bring the 18 AWG  purple wire across the firewall then up behind the dash, and connect it to the High Beam Indicator Light in the Instrument Cluster, with a set of bullet connectors.  
You should have one more group of three wires unconnected. They should be yellow brown and green.

11.  Bring the brown wire up across to the dash and connect it with the appropriate connector to the terminal marked “P” on the Headlight Switch.
12.  Remove the 18 AWG Yellow wire and the 18 AWG green wire from their packages.

13.  Take the yellow and green wires and run them up to the same position as the others under the steering column bracket.  

Note: when running wires to the same locations, run them in the same places and the same lengths so later they can be neatly bundled.

14.   Take the yellow 14 AWG wire and the yellow 18 AWG wire, strip, twist solder and crimp together in a blue male connector.

15.   Take the green 14 AWG wire and the green 18 AWG wire, strip, twist solder and crimp together in a blue male connector.

16.  Place blue female connectors on the ends of the yellow and green wires coming from the signal switch.

17.  Connect the yellow wire to the yellow signal switch wire and do the same for the green set.

18.  Take the 18 AWG yellow wire and run it up to the left Dash Turn Signal Indicator Light, cut the wire to the appropriate length and connect it to that light with a set of bullet connectors. 

18.  Take the 18 AWG green wire and run it up to the Right Dash Turn Signal Indicator Light, cut the wire to the appropriate length and connect it to that light with a set of bullet connectors.  Store the green and yellow 18 AWG wire 

19.  Take the red wire coming from the turn signal switch and put a male blue connector on it.  

20.  Remove the red 14 AWG wire from it’s package.  Place a female blue connector on it and connect it to the red wire from the turn signal switch.

21.  Run the red wire back to the firewall, over and out the upper firewall hole, down the wire bundle from the lights, back to the back of the master cylinder.  

22.  Leaving 12 extra inches, cut the red wire and place a female bullet connector on the end.  Place the connector over one pin of the Brake Light Switch.

23.  Place a female bullet connector over the end of the red wire remnant and plug it onto the remaining pin on the Brake Light Switch.
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24.  Run the red wire back along the same track as the previous red wire, back up the firewall, into the cab down the firewall and to the HOT Bus.  

25.  Cut the red wire with 3 inches longer than it needed to get to the HOT Bus, and place a blue fork terminal connector on the end of it.
26.  Connect the red wire to the third terminal (from left to right) of the HOT Bus and secure it.  Place the remaining red wire in storage.
For 1948-1954 only:

27.  Take the 14 AWG brown wire and place a blue Fork Terminal connector on the end.

28.  Connect the wire to the second terminal (from left to right) of the HOT Bus and secure it.  

29.  Run this brown wire along the track of the other wires up the firewall, across to the dash behind the headlight switch.   Cut it 3 inches longer than needed and using the appropriate connector attach it to the Left Center “B” post on the headlight switch.

Return the brown wire to storage.

For 1948 on:

30.  Retrieve the 12 AWG blue wire and place a blue fork terminal connector on the end.  

31.  Connect the blue 12 AWG wire to the first terminal of the HOT Bus and secure it.

32.  Run this blue wire along the track of the other wires up the firewall, across to the dash behind the headlight switch.  Cut it 3 inches longer than needed and using the appropriate connector attach it to the Right Side “B” post on the headlight switch. (on the 48-54 switch it will be the remaining post not occupied).
33.  Retrieve the purple 18 AWG wire.

For 1948-50 only:

34.  Connect the 18AWG purple wire to the Instrument Lights Toggle Switch.    

For 51 and on:

35.  Place the appropriate connector on the end of the wire and connect it to the “I” terminal of the headlight switch.

Run the purple wire up behind the instrument panel and connect it in series (one at a time then the next) to each of the instrument panel and speedometer light socket wires.  Do this by using red butt connectors with the power in wire entering on one side; and the light socket wire and power out wires doubled up on the other side of the connector and the power out traveling to the next connector until all are interconnected.   When completed, you can store the purple wire.

36.  Remove the blue, black and red 14 AWG wire from their packages.

37.  Run the blue and black wires from the turn signal switch from under the steering column bracket along the course of the other wires there to the firewall.  Place a female connector on each one, and plug into the signal flasher unit as on the main light drawing.

38.  Run the red 14 AWG wire supplied with the signal switch (with fuse holder inline) from the signal flasher position shown in the lighting drawing to the SWITCHED Bus.  

39.  Cut the wire 3“ longer than needed, and attach a fork terminal connector to the wire.

40.  Connect the red 14 AWG wire to the fourth terminal of the SWITCHED Bus and secure it.
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5.  Neutral Safety Switch

1.  If you are installing a Neutral Safety Switch and/or Back-up Lights, you would do it in accordance with the drawing below.
The Neutral Safety Switch has four wires: 2 red with light blue stripes for the Neutral Safety Switch side; one purple with orange strip for power in to the back-up lights; and one black with a pink strip for the back-up lights themselves.
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2.  Using the 14 AWG green wire, place a fork terminal connector on one end and secure it to the First Terminal of the SWITCHED Bus (Marked Siren in the picture).  Run the wire up the firewall out the left hole, down the firewall and over to the Neutral Safety Switch

3.  Install a female blue connector to the wire and a male connector to the purple with orange wire on the Neutral Safety Switch, and connect those two wires.
Utilize the unused green tail light wire to connect the Back-up Lights. 
4.  Reroute the green wire out of the cab and down to the Neutral safety switch.  Cut it to the appropriate length and install a blue male connector.

5.  Install a blue female connector to the black with pink wire on the Neutral Safety Switch, and connect those two wires.
For the Neutral Safety Switch side, the switch is wired inline with the wire that runs either from the Starter Button to the Starter Solenoid, or in later models, the wire from the “S” position of the Ignition Switch to the Starter Solenoid.

6.  Reroute the pink wire coming from the Starter Button or the “S” position of “Ignition Switch” down to the neutral safety switch, cut it to length and install a blue female connector.
7.  Install a blue male connector to either of the red with blue stripe wire on the Neutral Safety Switch, and connect those two wires.

8.  Place a female connector on the other red with blue stripe wire on the Neutral Safety Switch and a male connector to the pink wire running up to the “S” post of the Starter Solenoid and connect the two wires. 

We will install the door, dome, spot, glove box, and hood lights as part of the accessories.
The truck lights wiring is now complete.     

C.  Accessories.
Now that you have experienced a good portion of your wiring and used the techniques for attaching connectors. I’m going to progress into the “Accessories” portion in a more abbreviated fashion.  The accessories that are not a simple “one power wire” run I will give you the signal flow for and a diagram.

Here again are the drawings of the HOT Bus and the SWITCHED Bus:
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1.  Horns

Horns are a high draw item and will need heavier wire.   The horn circuit originates in the horn button.  The button completes the ground in the circuit for the Horn Relay.  There is a specially tipped wire that is available at the Restoration Parts Houses that is readily available.  In trucks without built in signal switches, this wire goes through the center of the steering shaft and exits below the steering box in the engine compartment.
Your 6 Volt horns can be used on a 12 volt system, but they must be driven by a 12 volt Horn Relay.  

If the Horn Button wire is not long enough to reach, use a 14 AWG wire with a female bullet connector on the lower end and a Fork terminal connector on the other to extend the Horn Button Wire up to the Horn Relay.

Then, run a 10 AWG red from the 10th post (from left to right) on the HOT Bus to the Horn Relay center tab as shown in the diagram below. 
Lastly, run a 10AWG red wire from the Horn Relay left tab (as you are looking at the relay mounted) out to the horns.  The horns themselves MUST also be grounded.   
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2.  Heater

The heater is a single power wire appliance.  It is powered by running a 12AWG red wire off the 7th post of the SWITCHED Bus.

Note:  Heater Switches provide the heater motor with high and low speeds by using either a variable rheostat or a low speed voltage restrictor.  Heater Switches are voltage sensitive and you must use the Heater Switch designed for the heater and the correct voltage.   

3.  Radio

All Radios are different.  Usually the stock radio is a single power wire appliance.  Use a 14 AWG purple wire and connect to SWITCHED Bus post #8.

Note, while stock radios built after WWII are voltage sensitive, they are not polarity sensitive.  You can use your 6 volt tube radio with a transformer designed for the conversion in a 12 volt set up.  The transformer is available at C&G:
https://secure435.hostgator.com/~dlvry40/ufolder/ShowProducts.php?c=1&s=33&g=273&t=1636
or

https://secure435.hostgator.com/~dlvry40/ufolder/ShowProducts.php?c=1&s=33&g=273&t=5362
4.  Dome and Courtesy Lights

There are a number of ways you can set up your Dome and Courtesy Lights.  You can set them so all three come on when the door is opened, or you can set them so only the courtesy lights come on when the door is opened and the Dome light is switched on.

On trucks where there is a single light, it is usually a dome light on both switches.

For dome and courtesy light wiring you will use 16 AWG blue from the #6 post of the HOT Bus.  

If you split the lights and want to run the dome light separate, you will use a 16AWG white wire to run it off the # 10 post of the switched bus as a separate circuit.
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Dome Light with Courtesy Switches  

 Dome Light and Courtesy Lights 
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Dome Light and Courtesy Light Separate
When wiring the Dome and Courtesy Lights as separate systems, run the white power wire  for the dome light across the front of the dash up through the A pedestal adjacent to the windshield, over the door, and across to the light.

5.  Spot lights

Spot lights are cool!  They are wired very much the same as your headlights in that the ground for the bulb is fixed to the side of the spotlight housing with a ground wire and screw.  Spotlights are a single power wire appliance.  Power is supplied to the spotlight pigtail with a 14 AWG black wire from the #4 position on the HOT Bus.  Only the bulb is voltage sensitive.  The correct voltage bulb must be used.
Spotlight bulbs and parts are available at the manufacturer (which is usually Unity) or a company called “The Light House.”
http://www.unityusa.com/Revised%20New%20Website/Antique%20Vehicles/Spotlights/6%20in%20spotlight/6%20in%20spotlight%20main%20page.htm
and,

http://www.thelighthouseinc.com/asp/default.asp
6.  Windshield Wipers

Windshield wipers are another single power wire appliance.  However, there are multiple (usually 3 to 5) wires connecting the switch to the wiper unit.   The switches are usually matched to the wiper unit and should be kept that way.  Early units (from 1951 to 1955 were 6 volt, with voltage sensitive switches.  If you install a non OEM wiper motor, be sure to obtain the switch with it.

I used the Newport Engineering 12 Volt Conversion set up in my truck with the Delay wiper switch.  It’s a great unit and the wiring between the switch and wiper unit are all color matching – with good instructions for wiring.  

There are two caveats about the Newport System.  First, they make a switch shaft extension that they say must be used in the 51-52 upper dash mounted Wiper Switch location.  The extension is fairly expensive and I found it to be completely unnecessary for both the two position and delay (infinitely variable) switch.  However, the stock 51-52 knobs will not stay attached to the shaft and I used a 57 knob with a set screw – works perfectly and looks correct.

If you install a window washer pump with the Newport system, there is a single wire off the switch that powers the pump motor.  It’s a simple matter of connecting them in accordance with the instructions.  If you don’t install electric washers, place a female bullet connector over the end of the unused wire.
The second item of concern with the Newport system is they absolutely must have a strong ground.  Normally they are grounded through the motor case and mounting bracket to the dash.  But with the bracket being powder coated, it sometimes does not supply enough of a contact to fill the need.  I suggest you run a 12 AWG ground wire from the bolt securing the motor and dash bracket, to the firewall providing a redundant ground.  

The Windshield Wiper receives power from a 12 AWG blue wire off the #6 post of the SWITCHED Bus.
If you are retaining your 6 volt OEM electric wipers and want to rewire between the motor and switch, this is done with 14 AWG wire in three colors of choice (not blue) and bullet connectors, configured off the stock switch as in the diagram below. The wires coming off the wiper unit should be connected to the new wires with male and female connectors, and the other ends with male bullet connectors that fit in to the switch tabs (actually rings).     This diagram is OEM for 51/52 and only for 6 Volt trucks:
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7.  Overdrive
Borg Warner Overdrive units were installed in Fords beginning in 1949 and continued to be used into the 1960s.  These transmissions are electrically controlled by 4 main components:  The Overdrive Relay; the Overdrive Solenoid, the Overdrive Governor and the Overdrive Kick-down Switch.

I a nutshell, when the output shaft on the transmission revolved at a given speed, the Governor (which was a centrifugal flyweight mechanical apparatus) would close a contact and via the Relay, supply power to the overdrive solenoid which would extend a shaft engaging a planetary gear arrangement. 

If you had to pass or accelerate quickly, the gas pedal would push down the shaft on the Kickdown Switch and provide a signal via the Relay to have the Solenoid retract and thus take the transmission out of overdrive.  

If you have converted to 12 volt, you can definitely use the Governor and Kick down Switch on either 6 or 12 volt systems – they are both mechanical contact point type of switches.  
The publications I have read say that the 6 Volt Relay can be used on a 12 Volt system – I’m skeptical, but try it.

The 6 Volt Solenoid can not be used and must be replaced with a 12 volt unit (remember 12 volt transmission were used more years than 6 volt, and 12 volt parts are available.
I have also read that the 6 Volt Overdrive Electrical System can not be used on a 12 Volt electrical system by using a Vol-ta-drop voltage reducer (because it does not provide a high enough voltage conversion to keep the Solenoid engaged).  However, I did do this and drop a 6 Volt system on a Vol-ta-drop for 5 years without any problem.  

Vol-ta-drops are no longer being made by the way and will be hard to find anyway.  I’d do the job right and use 12 Volt components where needed.  

Power for the Overdrive Circuit is provided by a 12 AWG brown wire. The original components have attached wires of the colors indicated in the drawing below.  If the wires are not long enough complete the connections using four colors of choice (except brown) 14 AWG wires with bullet connectors.
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Overdrive Wiring
8.  Cigarette Lighter
Despite the amount of watts expended by the high resistance coils of the cigarette lighter, it is not an unusually high draw item.  

However, because the cigarette lighter in today’s truck is used more as an auxiliary electrical source than to heat the element, we want to make sure the wiring is heavy enough to stand some pull.  

The Cigarette Lighter is wired off the 9th post of the HOT Bus using an orange 12 AWG wire.  That wire should have a ring terminal connector on it that attaches to the round machine type crew directly in the center of the Cigarette Lighter Housing.  Use a redundant ground wire of 14 AWG black to run from the flat tab on the lip of the housing to the dash. 
9.  Gauges

Gauges must be converted with Voltage Reducers when converting to 12 Volt.  Sending units for ALL gauges MUST have been manufactured for that gauge.  Variable resistance in gauge systems between sending units and gauges will not allow intermixing.  DO NOT use Non - OEM sending units supplied on new gas tanks with stock gauges.

Gauges seem to be the source of a multitude of problems when not configured correctly.  Whether you converted your original gauge package to 12 volt as described above, or if you leave the package OEM, they are powered by a single 16 AWG pink wire from the #3 post on the SWITCHED Bus.  This wire would attach the pigtail left on the first gauge on the package and would feed the other gauges via the metal shunt in an OEM set-up or the pigtails connecting the voltage reducers on each gauge. 
The stud on the back of each gauge that is not receiving power should be wired to the sending unit.  This will be a 16 AWG wire in green for the Fuel Tank Sending Unit; orange for the Oil Pressure Sending Unit; and light blue for the Temperature Sending Unit(s). (remember Green/Gas; Orange/Oil; and Teal/Temp)
Connect these wires to the gauges and run the Oil and Temp gauges over to the firewall, out the left hole, down and across the firewall to the engine.

Run the Gas Tank Sending Unit wire across the front of the dash up through the A pedestal adjacent to the windshield, over the door, down and back to the Fuel Tank. 
10.  Final Accessories

If you plan to install any more accessories such as a Tachometer, Engine Compartment Light; Glove Box Light; or Electric Fuel Pump, these are all single power wire accessories being run off the SWITCHED Bus as shown and all would use 14 AWG wire in the color shown except the Electric Fuel Pump which would be wired in 12 AWG.

If you are installing Electric Fans, they should be wired to the HOT Bus with a remote thermostatically controlled shut off switch (so they run after the engine is turned off) in accordance with the Manufacturers Instructions.  Electric Fans should use 10 AWG wire at a minimum and possibly 8 AWG.  
X.  Final Items and Testing. 
A.  Final Assembly    

You have completed the wiring, but there are a few items left to finish before we power up and test.  Do NOT bundle the wires yet.  

Ensure there is at least 5 gallons of Fuel in the Gas Tank.  Oil and coolant should be at proper levels.  

1.   Install the Ignition Switch, Lights Switch, and Wiper Switch in the dash.  Make sure when doing so that none of the tabs or bare wire ends are touching the dash or each other. 
2.  Install fuses in the fuse holders on the Busses in accordance with the drawings attached here.

3.  Install a new fuse in the following items as necessary (be sure to brighten old fuse holders with an emery board):

a. Overdrive Relay 

b. Headlight Switch 

c. Inline Signal Light Power Wire

d. Inline Radio Power Wire

e. Alternator Fuse able Link

4.  Wire brush and pre treat the battery post with a battery post protectant.

5.  Connect the Battery POSITIVE Power Cable to the POSITIVE Post of the Battery and secure.

6.  Check to ensure that all tools are accounted for and not in the truck.

7.  Recheck all ground straps and cables for security and tightness

8.  Install the Alternator or Generator Belt and adjust to the correct tension.

9.  Connect the Battery Negative Power Cable to the NEGATIVE Post of the Battery and secure LIGHTLY.

If you have retained a Generator on the truck and ARE NOT using an Alternator:

10. Remove the wire from the “F” (Field) post of the Generator Voltage Regulator and very briefly touch it to the “B” (Battery) terminal of the Generator Voltage Regulator to polarize the Generator Field Windings.

11.  Re attach the “F” (Field) wire in its correct position on the Generator Voltage Regulator.

12.  Check for security of the ground wire on both the Generator and the Generator Voltage Regulator mounting screw. 
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B.  Testing – HOT Bus Items
1.  Open the door and check that the Courtesy Lights come ON.  Close the door and ensure they turn OFF
2.  Pull the headlight switch out to the first detent and check that the Parking Lights in front are ON, the Headlights are OFF, and Running Lights in back are ON.

3.  Pull the headlight switch out to the second detent and check that the Headlights have come ON, the parking lights have gone OFF, and the running lights in back are still ON.  Turn the headlight switch OFF.
With a helper:

4.  Step on the brake pedal.  Have the helper check that the brake lights are ON.

5.  Remove your foot from the brake pedal and ensure the brake lights turn OFF.

6.  Alert your helper, and Honk the Horn.

7.   Check any other HOT Bus items for function such as Spot lights, Engine Compartment Light, Glove Box Light, etc. 

8.  Press the Cigarette Lighter and ensure pops out hot.

B.  Testing – SWITCHED Bus Items
1.  Place the key in the ignition and turn it to the run position.  IMMEDIATELY watch the gauges to see if they move quickly or show signs of smoke.
Note:  When the Ignition Switch was turned on, the Ammeter Needle should have “Pulsed” very briefly.  The Electric Temperature Gauge should have moved from “H” (hot) to “C” (cold) and the Fuel Gauge should have climbed to about ¼ full.  The Oil Pressure Gauge should not move.

With helper in place,

2.  Turn the Signal Switch on to indicate a right turn.  Have helper note that Right Tail Light is blinking. Turn off Signal Switch. 

3.  Turn the Signal Switch on to indicate a left turn.  Have helper note that Left Tail Light is blinking.  Turn off Signal Switch.

4.  Step on the Brake Pedal and turn the Signal Switch on to indicate a right turn.  Have helper note that BOTH Brake lights are on but Right Tail Light is blinking on and off. Turn off Signal Switch. 

5.  Step on the Brake Pedal and turn the Signal Switch on to indicate a left turn.  Have helper note that BOTH Brake lights are on but left Tail Light is blinking on and off. Turn off Signal Switch.
6.  Pull the headlight switch out to the first detent and check that the Parking Lights in front are ON, the Headlights are OFF, and Running Lights in back are ON.

7.  Turn the Signal Switch on to indicate a right turn.  Have helper note that BOTH Tail Lights are ON and the brighter right Signal Light is blinking BOTH in the back and in the front. Turn off Signal Switch.

8. Turn the Signal Switch on to indicate a left turn.  Have helper note that BOTH Tail Lights are ON and the brighter left Signal Light is blinking BOTH in the back and in the front. Turn off Signal Switch.

During that test, if the Running Lights were brighter than the Signal Lights, reverse the leads of the wires where they run into the tail lights by disconnecting, exchanging and reconnecting the wire bullet connectors.

9. Pull the headlight switch out to the second detent and check that the Headlights have come ON, the parking lights have gone OFF, and the running lights in back are still ON.  Turn the headlight switch OFF.  Repeat steps 7 & 8 above and ensure the same results only with headlights on and parking lights off.  Turn all the Switches OFF except the Ignition Switch.
10.  Pull the headlight switch out to the second detent and check that the Headlights have come ON, the parking lights have gone OFF, and the running lights in back are still ON.  Turn the headlight switch OFF.

11.  Step on the brake pedal and ensure that the Tail Lights get brighter with the Brake Lights on.

12.  Repeat steps 7 & 8 above observing that the Brake Light on the side selected by the Signal Switch blinks appropriately while BOTH Running Light stays lit constantly.

Turn off all the switches except the Ignition Switch.

13.  Turn on the Radio and check for sound.  Turn it off

14.  Turn on the heater very briefly and test for both low and high speeds.  Turn it off

15.  Spray the Windshield with some window cleaner and turn on the Windshield Wiper Switch long enough to complete one and one half rotations.  Half way through the second rotation, turn the Windshield Wiper Switch off and ensure the Wipers “Park” properly.
16.  If wired separately, turn on the Dome Light Switch and check for light.  Turn it off.

17.  Move the Transmission Selector to “Reverse” and have helper note that the Back-up Lights are on.  Leave the Transmission Selector in Reverse.

Warning
Ensure that the helper is not behind the truck

18.  Turn the Key, or press the starter Button to try and start the truck.  With the Neutral Safety Switch installed, the Starter should NOT turn over.  Release the Start Switch or Starter Button.  

19.  Place the Transmission Selector in “Park” or “Neutral” 
20.  Step on the gas pedal to the floor, pull the chock lever out ½ it’s distance and release the gas pedal.

21.  Press the starter button or turn the key to start the truck.  UPON START IMMEDIATELY check the gauges for reaction.  With the amount of Battery discharge used thus far in the test, the Ammeter should show a charge indication of at least two to three needles width.

22.  Check for an oil pressure indication on the Oil Pressure Gauge.  

23.  Check you Tachometer for an RPM Indication.

24.  As the truck warms up, ensure the Ammeter starts to LESSEN in rate of charge, and the Temperature Gauge starts to show some WARMING. 

25.  If Overdrive is installed take the truck for a short drive to check proper shifting function – Make sure the lock out cable is not locked out.

Upon Completion of the Overdrive Test

26. Stop by the Liquor store and purchase a bottle of Champagne and a Cigar. 
27.  Press in the Cigarette Lighter and when hot, use it to light the cigar.  

28.  Test the horn at least 3 more times prior to arriving home and once again when in the driveway.  

29, Turn all switches off, secure the truck and have a glass of Champagne – you’re done rewiring!
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30.  Tomorrow, NEATLY gather the wires in straight runs and bundle them with nylon ties.  A tie about ever 6 to 8 inches is sufficient.  Normally you can use the larger wires to hold the smaller ones too. 

A. J. DeCosta
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