GAS FLAME TUBE
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Material:


4 inch metal thin-walled tubing 6 feet long (Must be airtight)


speaker with a diameter equal to the diameter of the pipe


piece of cellophane bigger than end of pipe


3/4 inch by 4 inch by 6 inch piece of wood for end piece (2)


1/4 inch by 2 inch copper pipe (2)

Construction:

1.
Cut 4 inch pipe to desired length. Check to make sure that the seam is airtight. If not, the seams must be sealed. (I cleaned the joint where the pipe was crimped with acid, and then put a bead of solder on it.

2.
In one of the wood boards cut a grove half the thickness of the board with the outside diameter equal to the diameter of the tube. Fill the grove with epoxy cement. Slide the tube into the grove and let epoxy dry.

3.
In the other wood board, cut out a circle that will just allow the pipe to slide in. Place some epoxy in the wood block and slide the metal tube into the opening until the end of the tube is flush with the block. Let dry. Make sure both wood blocks are oriented in the same direction.

4.
Place a piece of masking tape the length of the metal tube. The tape should be at the top of the tube. Using a chalk line snap a straight line on the tape. Starting 4 inches from one end, place marks on the tape 1/2 inch apart to within 4 inches of the other end. Drill a 1/16th inch hole at every mark. When done, remove the tape and smooth the openings using a file. Make sure all holes are open. (If I made another one, I would make it 10 ft long. I might also drill a smaller hole, in any case closer together so that when some went out, they would be close enough to relight.)

5.
Drill 2 (maybe three for a 10 ft version) 1/4-inch holes 1/3 of the way from either end on an angle pointing down. Slide a 1/4 x 2 inch copper tube in each opening and solder. (If you have access to 2 gas jets that can be fastened to the tube use them in place of the copper pipe.)

6.
Using rubber cement, glue the piece of cellophane (Easter basket kind) to the block with the open end of the metal tube. Next using screws, fasten the speaker over the cellophane onto the wood frame. Trim off any excess cellophane.  It is essential that the cellophane seals the end of the tube so that no gas escapes.

7.
Attach a gas source to the two copper pipes. Turn on the gas and light the gas as it escapes through the openings in the top.

8.
Connect speaker to a signal generator. Turn on signal generator and vary the frequency to produce standing waves. It will be necessary to adjust the gas pressure and sound intensity for best standing wave.

Investigation:

1.
Measure the wavelength and with the know frequency calculate the speed of sound in the tube. Do this for as many frequencies as possible. How do the frequencies compare for the different standing waves? The wavelength? The speed of sound for various wavelengths?

Points of Information:

1.
The tube must be airtight so that gas will not escape at other that the openings and catch fire. Pay close attention to the end with the cellophane and speaker.

2.
The standing wave in the tube is a longitudinal wave. This creates regions of both high and low pressure which cause the gas to be pushed out with a greater force at an antinode than at a node. What one sees is a flame pattern that is transverse in nature. Be sure to remind students of this.
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