
Simple to build your own Light Kit 
Guide.

Read entire guide 
Please use the provided information at your own discretion. We are not responsible for 
any damages to personal property or injuries inflicted by methods and tools used. The 

information below is provided as a useful guide in the use of simple electronics. 
Caution: soldering can incur serious burns.

 
      Starling concentrates on special lighting and sound effects, not basic lighting kits that the 
average builder can easily construct themselves purchasing inexpensive parts in bulk. If our kits 
are a little above your budget and a simple lighting kit will meet your needs, then this tutorial is 
for you. 

   There are many hobby stores on the net that will sell you a light kit for a particular model. The 
kits will usually consist of the components that you will need to solder yourself. Some may also 
include pre-wired LEDs. The cost of the kits are justified for the time it takes to separate all the 
components into a kit along with instructions to guide you though the soldering and location within 
the model. Others will also provide circuit boards that have resistors or voltage regulators to make 
installation a little more convenient, but are not necessary.
  
       This tutorial will show you how to purchase and construct your own basic light kits for very 
little cost and your personal time. 

       Soldering is very simple and inexpensive. Youtube contains many tutorials for those of you 
whom have never used a soldering iron before.
  
    You can also use this info for creating LED wiring harnesses with some of our circuits. 
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Power:
 Before starting, you need to decide on what type of power source, wall adapter or battery, and 
voltage 3v – 12v or more. How many LEDs do you plan on using? A typical LED will use 20ma so if 
you want to use 100 LEDs, figure on a power source of about 2.2amps.  How do we come up with 
that?



 There are 1000ma in 1 amp
1 LED = 20ma 
100 LED x 20ma = 2000ma or 2amp. We look for a 2.2amp  power supply to handle a little more 
power so that we don't max it out.

    If using a wall adapter as your power source, make sure it is a switching power source. The 
specifications will actually say switching. It will maintain the voltage, or regulate it, keeping it 
constant, efficient and cooler. 
  Note:  Some power sources are not regulated and start out at a higher voltage than stated. As 
you add a load to it, the voltage drops to the stated voltage. This type of power supply could cause 
your LEDs to burn out.

 

  Photo1. 3V 2xAA, 2AAA battery and 3v button cell holders are also available. Remember,  most 
rechargeable AA and AAA batteries are only 1.2v vs alkaline 1.5v. 
 

Components:
Basic components required besides power source. Photos 2-4
LEDs.
Resistors.



Wire.
Heat shrink.
On/off switches.

Tools needed:
Soldering iron.
Solder.
Wire cutters/strippers.
Multimeter.(Good to have.)
Helping hands.
Alligator clips for heat sink.

           Photo2. 



                      Photo3.

                   Photo5. Helping hands.



                                                  Photo6. Soldering iron.

                                              Photo7. Multimeter.



LEDs:

LED Specifications:
Note: Always test your LEDs as you add them, and especially before closing up your model.

  LEDs come in many styles and sizes. From tiny smd style(surface mount device) to component 
style size ranging from 1.6mm to 12mm. There are many shapes and high wattage ratings, but we 
will be talking about the 20ma rated LEDS used in modeling. 
  
  Tip: You may also find flashing LEDs no smaller than 3mm. If you're not picky about the flash 
rate used in your model, this is the way to go without a circuit board.
 
Red, yellow, amber LEDS usually have a forward voltage of 1.8v-2.2v(Use 2v) and a forward 
current of 20ma 
Blue, white, green LEDs usually have a forward voltage of 3v-3.4(Use 3v) and a forward current 
of 20ma

    The LED wizard is a great tool to get you started with matching up resistors with your LEDs. 
  Typically, I never use a power source greater than 9v. 12v starts to heat things up a bit requiring 
you to use the larger 1/2watt resistors rather than the smaller 1/4watt resistors. Not a big deal if 
you have a lot of room. See photo3.

  
  If you stick to 9v all you have to do is use 470ohm 1/4watt resistors with any LED. This will be 
easy for you to remember and is totally safe.
Skip the LED wizard below if you will stick with my little tip above.

   For those who want to use other voltages or are curious, here is the LED wizard.

Led Wizard:
http://led.linear1.org/led.wiz

Definitions for the LED wizard questions.
Source Voltage : This would be 3v - 12v , whatever you choose for your project.
Diode forward voltage: This depends on your LED, check its specifications. A white or blue is 
usually 3volts.
Red is usually 2 volts.
Diode forward current: This is usually 20ma. You could use 15ma to extend the life of the LED 
and wont tell the difference in brightness . Do not exceed 20ma, this will shorten the lifespan of 
the LED. Again, check the specifications.
Number of LEDs in your array: If you choose parallel, enter 1.  For series, at 9v, you could have 3 
LEDs together using a 10ohm resistor for safety.

LED Polarity:
LEDs must be wired in the correct polarity. They have a cathode(-) and anode(+)  Lead.
   The long lead is +, short lead is -. If you ever cut your leads even and can't remember which is 
which, look inside the LED. You will see a small piece of metal and a large piece of metal attached 
to either lead. The large is the – and the small piece is +. See photo8.

http://led.linear1.org/led.wiz


Photo8. Note the large piece of metal on the right side,it is the 
negative(-).

Connecting LEDs in Parallel and in series explained.

DiagramA.

   All demonstrations in this manual show the simple installation of LEDs in parallel such as seen in 
DiagramA. This type of installation draws more current than in series setup, as each LED 
consumes 20a.

DiagramB below demonstrates LEDs connected in series. This is more complicated.

   In series setup, you can run as many LEDS as your voltage will allow. Example,

you can run 3  3volt LEDs in series on 9 volts with no resistor needed. You could run 4 3volt LEDs 
in series on 12volts with no resistor, but I still like to add a 10ohm resistor for safety. 



   In Series setup, should one burn out, the others in that chain will not light. The life expectancy 
of an led is 100,000 hrs. so this should not be an issue.
   The 3 LEDs shown below are only consuming 20ma vs 3 LEDs running in parallel use up 60ma.
If using less power is your concern, run your LEDS in series when ever possible.

   

DiagramB. Series setup. Notice the first LED in the chain, main positive is 
connected to the resistor, the negative is connected to the next LEDs positive, it's negative is 

connected to the next LEDs positive and its negative is connected to the main negative 
wire(ground).

Resistors: reduce the current to your LEDs. Running a 3v LED with straight 9v will burn it 
out instantly. The resistor dissipates the extra voltage as heat. Using a 470ohm ¼ watt resistor 
with all your LEDs on a 9v power source is safe.

Switches: Your power on/off switch rating must exceed the amount of current you will be 
using. Photo1 shows examples of switches rated from .5 amp to 5amp.  If you plan on running 
100x LEDs in your model, the power on/off switch rated for .5amp is too low so you can use the 
switch marked 5amp to be safe.
   Magnetic Reed Switches are also available to activate a hidden switch inside your model using a 
magnet.
Using Photo1 from left to right, you have a 
5amp push button on/off switch
.5amp mini SPDT Slide slide switch, and a 
.5amp mini push button switch. 

Tip: What ever type of switch you choose, make sure it is an on/off switch. There are also 
momentary switches, which is what you do not want.

Wire: wire comes in ratings of AWG. The larger the number rating, the smaller the diameter 
of wire. Modelers usually use wire ratings of 30awg – 22awg. Stranded wire is stronger and more 
desired than single core wire, but either can be used. Magnet wire is single core and can be used 
in very small models. Though it is single core, it is still very strong. 
Teflon coated stranded wire comes in small magnet wire AWG sizes, but requires special wire 
strippers to strip the coating. Photo10 shows the ones I use for Teflon wire.
    You must choose a wire thickness that will handle the load.
  Example: single strand magnet wire of 30awg will handle 1 or two LEDs, but it can not be used 

http://www.ebay.com/itm/20X-Black-Mini-Size-SPDT-Slide-Switch-On-Off-PCB-DIY-/200557010414?pt=LH_DefaultDomain_0&hash=item2eb2211dee


to power all 100 LEDS. Your main power wire could be 22awg and branches of 30awg wire to 
individual LEDs can link to it. Example:

                Photo9.

          See diagram1 on page11.

Strippers: You'll need a pair that can handle the range of wire you will be using. Check the 
specifications of the strippers before purchasing.

Photo10. Handles a wide range of sizes from 32awg to 20awg. Sharpe enough to handle Teflon 
wire.



Stripping Wire:
   There is nothing special for stripping your average wire other than selecting the correct size on 
the wire stripper. Hold the wire, place the wire in the correct hole and strip the amount you want.

   Teflon wire is a little difficult. It is slippery, and very hard to cut. You want to hold the wire with 
a set of pliers, then use the correct hole on the stripper. Squeeze the stripper tight, turn the 
stripper so that the wire lays across the flat surface, and pull quickly in that direction. If it didn't 
strip, or just shredded the Teflon, try it again. You may need to cut off a little piece of the wire. 
Practice on a piece of wire until you get used to it before starting the project. It really is a pain at 
times.
   Magnet Wire is easy to use. Photos below show single strand 32awg wire with enamel coating. 
Some enamel coatings,  come off very easy with a ball of hot solder on the end of your iron. 
Others, such as the red wire example, take a little more effort. This coating must be removed in 
order to achieve a good solder connection.
    Melt a large ball of solder on the end of your iron. Run the end of your wire through it. Hold for 
a about 5 seconds and pull it out. If its' nice and shiny, you successfully removed it and tinned the 
wire.  If it looks like black soot, put It in a little longer. If it still isn't clean and shiny, run it through 
your finger nails to scrape off the soot and run It through a new ball of solder to tin it. You'll need 
to change your ball of solder often when cleaning multiple wires. 

Photo11.

Magnet wire enamel removal process. 

Photo12

Enamel successfully removed and tinned.



    
Heat shrink: comes in many colors and sizes. Get an assortment of sizes. You'll need 
very small, 1-2mm, for your LED single wires and large 5mm + sizes for connecting your wire 
bundles to the main power wires. You'll see examples later in the soldering examples.
  
   If you are a careful worker, you don't need to use heat shrink on every connection. But it keeps 
you from shorting something out when closing up your model, and  you are unable to see what's 
making contact. I always use it, and I suggest you do the same.

Soldering it all up: All ways test your lights after soldering.

   For those of you whom have never soldered, you can fine detailed info and videos on youtube 
to help,it is very easy and inexpensive.

   Some of your soldering may need to be done inside your model. Use a piece of foil to protect the 
plastic from falling solder or accidentally touching the model. Remove foil when finished.
  
laying out Wire: You'll need to measure out your wire from one point to another in your 
model. Lay out your main wires where you want them, then branch your LED wires off this point. 
Always add a little extra wire to give yourself some slack, especially if you are working with parts 
of your model being interconnected by the wires. You'll need some slack to lay your model open.

Photo13.

   Use a tiny alligator clip to hold your LED leads 
in the jaws of the help hands, or just hold it 
with the helping hands. It acts as a heat sink so 
that you do not over heat the LED when 
soldering. Cut the leads short but leave enough 
to solder your resistor and wires. 
 
    Slide a piece of heat shrink over each wire up 
to the LED and use a heat source to shrink it. I 
use a heat gun, but you can use the heat from 
your soldering iron, but don't touch it.

 



Photo14. This is an example from building a 
wiring harness for the WOTW war machine Life 
Force kit.

When adding multiple wires to the main wires, 
bundle all your positive wires together and all of 
your negatives together. Twist them and solder 
so they stay together.

Photo15.

  Soldering the wire bundle of 28awg wires to 
the thicker 22awg  main power wires. 

Photo16.

   Larger 6mm heat shrink is used to cover the 
connections. This example is of 8 wires in each 
bundle. 



Photo17.

   Completed harness of 8 LEDs. Each has it's 
own resistor. 
   This harness was made to run off of 4.5 volts. 
You would need to use the LED wizard to figure 
out resistors for 4.5v as 470ohm would be too 
much resistance. The resistors used was 
100ohm.
   
   You may also purchase pre-wired LEDs from 
electronics stores. A list of is at end of guide. All
you would have to do is gather all of your + and 
– wires and solder them to the mains. 

  Notice the  different lengths of certain LEDS. I 
measured, adding extra slack, to each point in 
the model where each will go. 
   You can use a piece of tape to mark which 
LED goes where. With only 8 LEDs here, it was 
not necessary. 
   The JST connection went to a circuit board, 
you will be soldering to the main wires.



Diagram1. Simple setup of power source to switch, to LEDs. You can add more switches to turn 
on/off separate banks of LEDs if you want to. 
  Carefully solder your main red wires to the leads on your switch. Remember, it must be able to 
handle the load of all your LEDs + a little extra. See page 6.



Photo18. Real example of LEDs shown in diagram1. This is one of my test harnesses. If it were 
to go in a model, I would use liquid electrical tape instead of heat shrink.
  Looking at the yellow wire, you would use your wire strippers and cut plastic casing in two places 
for an LED lead to be soldered. Carefully use a knife to scrape the case in between the two cuts to 
remove the plastic. Others have used their soldering iron to melt the plastic away and solder there 
LEDs, make sure you keep the iron clean.
     Use this method to also solder multiple wires to the main leads. Use liquid electrical tape to 
coat your connections.

Fiber Optics:
   You can also get away with using less LEDS, especially in small models, by using fiber optics. 
There is a store listed at the end of the guide, but you can also find many sized on ebay. 
   Use heat shrink to or tubing to attach your fiber optics to the LEDs. 
Common sizes:
.25mm   for very small projects. Very flexible.
.5mm     for average projects. Very Flexible.
.75mm   for larger projects. A little more difficult to work with than .5mm.
.1mm and above is difficult to bend in small spaces, but good for straight to a area where little 

bending is required.

  Note: Always test your LEDs as you add them, and especially before closing up your model.



PhotoA1.

 Flare one end of your FO as large as you want 
to shine more light out the end. Use a heat 
source such as the electric range on your stove, 
or soldering iron. Put the range on low heat. 
Gently and quickly press the end of each FO to 
the heat source. Work up and down from the 
heat source to mushroom the end. 

Either dip the ends multiple times in Future or 
Krystal Klear to achieve a rounded lens. This 
will help to transfer a larger beam of light out 
the ends.

PhotoA2.



Using a wall adapter:
  

Photo19. Dc jack.

 
 Purchase a switching power supply of the 
desired voltage. Check its specifications for the 
connector and find a male connector to match. 
Examples in photo19-20. 
  Example: JACK,DC POWER,MALE,2.1mm is 
a common size. If the female connection on 
your wall adapter is 2.1mm, this male will fit. 
2.1mm refers to the inside of the connection.

  Use a multimeter to check which connection is 
positive and negative. Read your multimeter 
manual for use.  

USE caution while wall adapter is plugged 
into wall.
  To do this plug your power supply into the wall 
outlet. Plug the jack into the end of the wall 
adapter. Carefully, using the multimeter, hold its 
black wire on one of the screw terminals and 
the red one on the other. If you get a negative 
voltage, switch your  wires around. Note which 
connects are positive and negative and connect 
touch your wired kit to it. Make sure the switch 
is on. If you have lights, secure your 
connections to the screw terminals on the jack.
   The style of jack in photo20 can be used in 
the same manner but you must solder to it.

  Photo19 shows a simple dc jack to use. You 
plug your wall adapter in one end and you 
connect the red main wire from switch, use 
diagram1 for example, and black main wire to 
the screw connectors on this jack.

   Drill a hole in your model or its stand to fit the 
jack and glue or epoxy it in place.



Photo20. Laptop style dc jack.

 
       More info will be added to this document. 

    I hope you have enjoyed the provided information and found it 
useful. This guide can literally save you hundreds of dollars by DIY 
simple lighting kits. 

         Thank you for visiting our site and viewing our E/FX™ products.
Stanley J. Koziol

Sources for electronics:
http://www.mouser.com     good source for many parts, low prices.
http://www.jameco.com      good source for many parts, excellent source for power supplies.
http://www.digikey.com       good source but difficult to navigate.
http://www.ebay.com          good source for all electrical parts needed and fiber optics.
http://lighthouseleds.com/   good source for LEDS and pre-wired LEDs find them also on ebay.

http://www.fiberopticproducts.com/  good source for fiber optics but also can be cheaper on ebay.

    You can purchase bulk LEDs, resistors, switches, buttons, wire, magnet wire, etc,  from sellers 
on ebay for a very reasonable price. If you plan on lighting lots of models, buy your parts by the 
hundreds and store them, it's well worth it. 

All photos contained in this document are property of Starling technologies™. This document may 
not be copied, sold or transfered without permission. This document may not be offered on any 
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