MassBioEd  Workshop 
DIY Biotech: Building & Using Homemade Biotech Equipment


 Dimmer Switch Assembly

Some of the homemade equipment in this workshop involves heaters that need to have their temperature adjustable.  These include the incubator, shaking table (incubator version) and hot water bath.  The easiest way to control the temperature accurately is with a dimmer switch – the kind that is used to adjust the light level in a ceiling fixture in your house.  

In each of these pieces of equipment, the dimmer switch can be built right into the unit.  However, another way to go about this is to attach a dimmer switch to an extension cord and then just plug your piece of equipment into the extension cord and control the temperature from there.  This way, one dimmer switch can be used for different pieces of equipment as needed – as long as you only need to control the temperature of one piece of equipment at a time.
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Materials:

Dimmer Switch  These can be purchased at building supply stores like Lowes or Home Depot for under 10 dollars.  Or you might find one for less money at a bargain store like Building 19 or a dollar store.  Make sure you get a “single pole” switch.  It should be rated for 600 Watts (600W) if you are going to use it for the hot water bath.  The heating element for the hot water bath is an immersion heater that is rated at 300W and you want to make sure your dimmer switch can handle that much wattage.
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Extension cord   Pretty much any extension cord will do for the dimmer switch assembly; however, to make your wiring job simpler, choose a two-wire/two prong plug.  This just means that the plug has only two prongs instead of 3 and the cord consists of two wires instead of 3.  When choosing your cord, it is also helpful if you can see both wires in the cord as you can in the top two wires in the picture.  In the bottom two cords, the wires (three wires in this case because you can see three prongs in the cord) are wrapped in an outer sheath.  This type of cord will work just fine, but you need to cut this outer sheath to get to the inner wire you will be connecting the dimmer switch to.

Wood  It doesn’t matter what king of wood you use to make the box to house the switch, but if you buy a softwood like pine or poplar, it is easier to work with and can readily be bought at stores like Home Depot or Lowes.  If you buy a 2 foot long piece of 1x4, you will have to do minimal cutting with a saw.  1x4 means a board ¾” thick and 3 ½” wide (not really 1” thick and 4” wide ).  

Construction:

Wiring  

1. Look at the plug of the extension cord.  On some extension cords, one of the prongs on the plug will be wider than the other.  If this is the case with your extension cord, then you want to cut the wire (step 2) that is connected to the wider prong.  If the prongs are the same size, then it doesn’t matter which wire you cut.
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2. In the middle of the extension cord, cut one of the wires, being careful not to cut into the other wire (cut the wire connected to the wider prong in the plug – if this applies to your cord).  Pull the cut wire back from the uncut wire for a distance of about 2 inches on each side and strip about 3/4 “ from the end of each wire.
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3. Place the end of one of the cut + stripped ends of the extension cord, along with one of the black wires from the dimmer switch into one of the plastic wire nuts that came with the switch.  Twist the wire nut until it grabs the ends of both wires inserted into it.  Repeat with the other two wires.  Make sure no bare wire sticks out of the wire nut.  If it does, cut a little off the end of the stripped wire and put it back in the wire nut.

You can ignore the green – or ground - wire.
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Box

1. Cut 4 pieces of 1x4 inch board to a length of 3 inches.  

Cut a notch in one of the pieces 1 ½”x3/4”.  Nail the box together.  The picture shows the box upside down so you can better see the notch.  
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2. Pass the two ends of the extension cord through the top of the box and out the bottom.  Use a wire staple* to secure the wires to the notch in the box.  Make sure you don’t pull the wire tight before stapling it in place.  You need enough slack so the switch is completely out of the box when you need to rest the box on its top to nail in the wire staple.
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3. Cut a piece of 1x4 inch board to a length of 4.5 inches and nail it to the bottom of the box – covering the notch and the wires exiting the box.  

4. Place the switch in the box and screw it in place.
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*wire staple
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