Wheatstone Bridge

Purpose: to determine the resistively of a wire and unknown resistance by using a whetstone. 
Apparatus:
1. meter (whetstone) bridge. 2. sliding contact. 3. power supply.
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Method: 

(A) Determine unknown resistance.

(B) Determine the resistivity of a wire

1. Connect up the circuit as shown in the figure.

2. Select the unknown resistance. 
3. Find a point of BALANCE indicating by no deflection of the galvanometer needle (zero). 
4. Record the value of (S), (Standard resistance) and the length (L1) and (L2). 
5. Calculate unknown resistance (R) from the equation: R / S = L1 / L2 ...
6. Repeat the experiment for another unknown resistance. 

Reading:

Using the following equation:   
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P = Resistivity,                                      A = Cross section area of the wire. 
L = Length of wire                                R = Resistance (From part 1).
Since, A = 1 /4 (πd2)                            
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* The unit of resistivity is (ohm. cm).

Medical Applications:
A number of temperature — sensitive devices other than the glass liquid thermometer are used in medicine. Two of them are the thermistor and the thermocouple. A thermistor is a special resistor that changes its resistance rapidly with temperature 50% / °C). Figure (1) shows a bridge circuit with thermistor in one of the legs. Initially the four resistors shown are equal; that is, the bridge is balanced. By symmetry; the voltages at each end of the meter are equal and no current flows through the meter. A temperature change causes the thermistor resistance to change. This unbalances the bridge. The voltages at each end of the meter, and the resulting meter deflection can be calibrated for temperature. Thermistor are used quite often in medicine because of their sensitivity; with a thermistor it is easy to measure temperature change of (0.01 °C). Because of its small mass, a thermistor has little effect on the temperature of the surrounding tissues and responds rapidly to temperature change. The meter of fig. 4.3 can be located some distance from the patient for example, at a nursing station : this permits easy monitoring.
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Figure 1: the resistance of a thermistor  T  can be measured with a simple brides circuit to determine the temperature. The meter  M  can be calibrated directly degrees Celsius or Fahrenheit

D = Diameter of the wire   =   








