                    Measuring Theile/Small Parameters

There are many different ways of measuring the thiele/small parameters of a driver. The methods outlined below provide a way of for the beginning DIYer to measure these parameters with the minimum of equipment. 

Measuring Re, Fs, Qes, Qms and Qts.

To measure these parameters using the method outlined below, you'll need to have the following items: 

One (1) amplifier. 

One (1) audiofrequency generator or computer soundcard + audiofrequency  generator program (for Win 3.1 I like Cool Edit for Win95 Cool Edit 96).

One (1) digital multimeter. 

One (1) 5 watt (or greater) resistor (approximately 4 or 8 ohms). 

Two (2) pairs of alligator clip leads. 

The multimeter should be capable of measuring voltage, resistance and current. The amplifier is capable of reproducing 20 Hz to 200 Hz with no variation in output and that it is insensitive to loads above 4 ohms. The frequency generator or soundcard should also produce a signal whose voltage doesn't vary as the frequency is adjusted.

Method:

Measure the resistance, Re, across the driver terminals.

Measure the resistance, Rs, across the resistor. 

Enter these values into Theile.bas.

Connect the audiofrequency generator or soundcard to the input terminals for the  amplifier. 

Connect the multimeter to the speaker terminals of the amplifier.

Set the audiofrequency generator to approximately 40 Hz.

Set the output of the amplifier to the value given by Theile.bas.

Connect the following circuit (using the alligator clip leads where  necessary). 

Attach one leg of the resistor to the positive speaker terminal on the   amplifier. 

Attach the other leg of the resistor to the positive terminal on the  driver. 

Attach the negative terminal of the driver to the negative terminal on   the amplifier. 

Attach the multimeter's leads to each side of the resistor. 

Adjust the frequency until the voltage across the resistor reaches a   _minimum_ level. 

Measure the frequency, Fs and enter into Theile.bas 

Measure the voltage across the resistor, Vm and enter into Theile.bas

Theile.bas will now give you a new voltage value which you must reach by adjusting _only_ the frequency.

Lower the frequency below Fs until the new voltage value is reached. The frequency at which this happens is Fl, enter this into Theile.bas.

Raise the frequency above Fs until the new voltage value is reached. This frequency is Fh, enter it into Theile.bas.

Theile.bas will now check your measurements for errors, and warn you if they seem to be incorrect.

Theile.bas will now give you the following values:

Re = voice coil DC resistance

Fs = resonant frequency


Qes = electrical Q

Qms = mechanical Q

Qts = total Q

Measuring Vas (equivalent air compliance)
To measure Vas, use a good solid enclosure of known volume that's about a cube of the nominal speaker size. 

Determine the total volume, including the speaker cut-out and that trapped by the cone with the speaker mounted on the outside of the box (magnet pointing out)for easy access, enter this value into Theile.bas. You can enter these values either as cubic inches or cubic feet. Cubic inches are found by measuring the box _internal_ dimensions in inches (assuming it is rectangular) and multiplying Width X Height X Depth. If you wish to know cubic feet divide the cubic inch value by 1728 (12*12*12).

Leaving all other connections as for the previous tests, measure the frequency at which the voltage across the resistor is at a _minimum_, enter this value into Theile.bas.

Theile.bas will now calculate the Equivalent Volume (Vas) of your speaker and display all the calculated Theile/Small parameters.

