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Description 
This is a *very* simple kit intended as an introduction to electronics components, kit building, and 
soldering. The kit contains ten parts and a double-sided printed circuit board. When completed the 
student should have a working Electric Torch or Flashlight. The unit has three modes of operation:  Main 
Switch on lights two Clear Lens LED lamps, Switch S1 depressed lights the Clear LEDs, and S2 depressed 
lights the red lens LED.  

 

                                                           
1 http://www.vakits.com/ 
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Figure 1 - S1 depressed 
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Figure 2 Main Switch on 
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Figure 3 S2 Pressed On 
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Figure 4 Bottom View of assembled board 
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Figure 5 Eye Protection Glasses 

Safety and Assembly of the kit 
Assembly of this kit requires use of a soldering iron and solder. Soldering irons get very hot- up to 
around 800 degrees Fahrenheit. Contact with the iron's hot surfaces should be avoided or burns may 
result. Eye protection and long sleeve pants and shirts should be worn at all times and care taken to 
avoid splashing molten solder.  
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Figure 6 Third Hand Tool 

Required and Useful Tools 
• Small smooth jawed needle nose pliers 
• Diagonal (Side) wire cutters 
• Soldering Iron and holder 
• Solder  
• Third Hand Tool- as shown in figure 6 (helpful, but not required) 

A Volt-Ohm meter may also be useful in case you need to check your work or explore once the circuit is 
assembled. Also if you wish to test and use the torch, you should have a standard PP3 (Standard 9V) 
battery handy. 
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Figure 7 Parts should be sealed in bag 

Assembly 
The kit should contain a sealed bag of components, an instruction sheet, and a printed circuit board 
(PCB).  Examine the bag prior to opening to make sure the contents appears as in Figure 7.  Carefully cut 
the bag open with scissors- avoid pulling on it like a bag of chips else you may find the tiny parts flying 
across the room.  
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Figure 8 Take Inventory of components once removed from the bag 

The parts bag should contain: 

• Two Clear Lens LED lamps 
• One Red LED Lamp 
• One Slide Switch 
• Two pushbutton switches 
• Two 330R (330 Ohm) 20% 1/8W resistors These are striped Orange-Orange-Brown-Gold 
• One General Purpose Rectifier Diode (Style may vary) Black with a Silver or White Band on one 

end 
• 9 Volt Battery Clip 
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Figure 9 Bare Printed Circuit Board - Silk Screen on top side shows component locations and orientation 

Now that we have checked the parts, let's put the first part on the board. It doesn't matter which part is 
placed first with such a small kit so let's start with the resistors. R1 will be the first part.  

1. Locate the first 330R (330 Ohm) resistor R1. It is a tan device with two leads. On the body you 
should see 4 stripes, Orange-Orange-Brown-Gold.  Grab the center of the body and bend both 
leads down ninety degrees in the same direction.  Place the resistor on the top side of the board 
over the outline labeled R1. Once the leads are in and the body is flush with the board, fold the 
leads inward towards each other to hold the resistor in place for soldering. Solder the two leads 
and trim the excess leads from the bottom of the board. 

2. Repeat for R2, also a 330R. 
3. Locate the momentary switches S1 and S2. Straighten leads as needed and seat on the labeled 

side of the board.  Solder the switches to the board. 
4. Locate the general  purpose diode D1 and bend the leads as for the resistors.  The diode is a 

device which allows electric current to flow in one direction only and as such, it is polarised 
(unlike the resistors). Polarisation means the component lead orientation is critical to proper 
operation of the circuit. Diodes have two leads. One is called the Anode, the other is called the 
cathode. Diodes typically have a marking on one end of the body denoting the cathode lead. 
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Examine the component marking on the board for D1, you should see a band on one side of the 
image on the board. Place the diode in the board with the band end aligned with the image. 
Fold the leads over to hold in place, solder, and trim the excess lead length with the diagonal 
cutters. 

5. Next place the slide switch on the board. This part has six pins for the part and two pins to 
mechanically hold the body to the board. Make sure it is fully seated before soldering. First 
solder the outer sides (mechanical), double check it is still seated correctly, then solder the 
electrical pins. Be extra careful as these pins are closely spaced making it easy to accidently form 
a bridge with the solder. We don't want any bridges on the soldered pins as these would 
prevent the switch from working  as intended. Make sure each pin is soldered alone with no 
solder from one pin toughing another. 

6. Next are the LED lamps. LEDs are also diodes- when the diode conducts, it also emits light. The 
kit contains one standard diffused red LED and two clear lens high intensity LEDs. The board is 
marked to show where the LEDs should go- but the lead markings are on the circuit board pad 
shapes for this board design. One pad is square, one pad is round. The square pad indicates the 
anode, or positive lead of the circuit. The anode lead of the LED is the longer of the two leads on 
the component. Place L2 in the holes for L2 with the longer lead in the square hole. With the 
lead still in the board, you should place the pliers on the leads near the body of the part, now 
bend the *leads* 90 degrees so that the body of the LED rests near the edge of the board.  It is 
important not to bend the leads using the body for leverage as you may break the internal 
bonding of the wires inside the part. This holds true for nearly every electrical component. Grip 
the part with smooth jawed pliers and bend the lead, not the part.  Now that the part is bent, 
seat it to the board and double check the long lead is in the square hole. Once you have 
checked, you may solder, trim the leads, and repeat this step for L1. 

7. The Red LED is L3. Use the same conventions above to orient this part - bend the part leads 
further back from the body (about 3 mm) so that the LED hangs just over the edge of the board.  
Double check the longer lead is in the square pad hole. Solder the leads and trim. 

8. Finally we will install the battery clip leads. By convention, the red lead is marked B+ 
(positive)and the black lead is marked B- (negative). Insert the red wire through the bottom of 
the board  through the hole near the pad marked B+. Loosely tie a knot in the wire about 13 mm 
(1/2 inch) from the end and insert the red lead into the hole marked B+. Solder the B+ lead. 
Repeat the same for the black wire going to the B- lead. When complete the knotted wires 
should limit the pulling on the wires near the solder connections directly.  

9. This completes the assembly- inspect your work for any obvious defects and correct as needed.  
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Figure 10 Completed board showing knotted wires for strain relief of battery clip leads. 

Checkout and Test 
Figure 10 shows the completed board. If all went well, you should be able to install a 9V battery, flip the 
main switch, and see the light come to life with L1 and L2 only lighting  when the main switch is on. Turn 
the switch off now and press S1 to see L3 (red) light come on, press S2 to see the clear LEDs come on 
momentarily.  

What if something is wrong? We need to trouble shoot the circuit.  

1. No lights work- check battery, clip, D1 orientation 
2. L1 and L2  stays on even when main switch is off- check for solder bridge on main switch 
3. L1 and L2 do not come one by main switch-  check main switch is not open circuit or poorly 

soldered. 
4. L3 does not light with S2- check polarity of L3, check S2 
5. L1 and L2 do not light with S1- check polarity of L1 and L2 - they are wired in series; this means 

either LED incorrectly installed will cause both L1 and L2 to not light. Also check S1 
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Figure 11 Bottom side of completed board. 
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Figure 12 Bill Of Materials (BOM) included in kit 
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Figure 13 Circuit Diagram 
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Figure 14 Assembly notes included in kit 
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