
What is a Carey Foster Bridge? Working 
Principle and Applications 
The Carey Foster Bridge is an important electrical measurement instrument used to measure 
very small differences in resistance with high precision. In electrical engineering and physics 
laboratories, the Carey Foster bridge plays a crucial role in determining unknown resistances 
and comparing nearly equal resistances. 

Developed by the British physicist Carey Foster, this bridge is an improved form of the 
Wheatstone Bridge, designed specifically for measuring small resistance values that cannot be 
accurately determined using ordinary methods. 

Because precision measurement is fundamental in electrical experiments, calibration 
laboratories, and resistance testing, the Carey Foster bridge remains a significant topic for 
students of physics, electrical engineering, and electronics. It is widely used in educational 
laboratories to demonstrate how small resistance variations can be measured accurately. 

Understanding the Carey Foster Bridge 

A Carey Foster bridge is a modified Wheatstone bridge used for the precise measurement of 
small resistances or the comparison of nearly equal resistances. 

The device works by measuring the difference between two resistances rather than measuring a 
resistance directly. This improves the accuracy of measurements when the resistances involved 
are extremely small. 

In simple terms, the Carey Foster bridge helps determine the difference between two resistors 
using a balance condition similar to a Wheatstone bridge but with a uniform bridge wire. 

Key Purpose of the Carey Foster Bridge 

The Carey Foster bridge is primarily used for: 

●​ Measuring small resistance values 
●​ Comparing two nearly equal resistances 
●​ Determining specific resistance of materials 
●​ Laboratory experiments in physics and electrical engineering 
●​ Calibration of precision resistor 

This makes the Carey Foster bridge a vital instrument in precision electrical measurements. 
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Historical Background of Carey Foster 

The Carey Foster bridge was developed by Carey Foster, a British physicist known for his 
contributions to electrical measurement techniques. 

During the late 19th century, scientists and engineers needed methods to measure very small 
electrical resistances with higher accuracy. The existing Wheatstone bridge worked well for 
moderate resistance values but struggled with extremely small differences. 

To solve this problem, Carey Foster introduced a modified bridge circuit that used a sliding 
contact over a uniform resistance wire, allowing precise detection of resistance differences. 

This innovation significantly improved laboratory measurement accuracy and became a 
standard experimental setup in physics labs worldwide. 

Step-by-Step Carey Foster Bridge Experiment 

The Carey Foster bridge experiment is commonly performed in physics laboratories to 
determine small resistance values. 

Step 1: Setup the Circuit 

●​ Connect the resistances according to the Carey Foster bridge diagram. 
●​ Ensure the galvanometer and battery are properly connected. 

Step 2: Close the Circuit 

●​ Switch on the battery to allow current flow. 
●​ Check if the galvanometer is functioning. 

Step 3: Find the First Balance Point 

●​ Move the jockey along the bridge wire. 
●​ Find the point where the galvanometer shows zero deflection. 
●​ Record the length as l₁. 

Step 4: Interchange the Resistances 

●​ Swap the positions of the resistors R and S. 

Step 5: Find the Second Balance Point 

●​ Again find the point of zero deflection. 
●​ Record this length as l₂. 
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Applications of the Carey Foster Bridge 
The Carey Foster bridge is widely used in electrical engineering and physics laboratories 
for highly accurate resistance measurements. Since it is designed to detect very small 
differences in resistance, it becomes extremely useful in situations where precision is 
essential. 

Developed as an improved version of the Wheatstone Bridge, the Carey Foster bridge allows 
engineers and scientists to compare nearly equal resistances and determine unknown 
resistance values with great accuracy. 

Below are some of the most important applications of the Carey Foster bridge. 

1. Measurement of Small Resistances 

One of the primary applications of the Carey Foster bridge is the accurate measurement of 
very small resistances. 

In many electrical systems, components such as wires, connectors, and conductive materials 
have extremely small resistance values that cannot be measured precisely using ordinary 
instruments. The Carey Foster bridge is specially designed to detect minute differences 
between resistances, making it ideal for such measurements. 

Because of its high sensitivity and precision, the bridge is commonly used when measuring: 

●​ Low-resistance conductors 
●​ Resistance of electrical contacts 
●​ Small resistors used in electronic circuits 

This capability makes the Carey Foster bridge an important tool in precision electrical 
measurement techniques. 

2. Calibration of Resistance Standards 

Another important application of the Carey Foster bridge is the calibration of standard 
resistors. 

In laboratories and electrical testing facilities, maintaining accurate resistance standards is 
essential for reliable measurements. The Carey Foster bridge allows technicians to compare a 
known standard resistor with another resistor and determine the exact difference between 
them. 

Using this method, laboratories can: 

●​ Verify the accuracy of standard resistors 
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●​ Calibrate measuring instruments 
●​ Maintain consistency in electrical measurements 

This process ensures that measurement systems remain accurate and traceable to 
standard units of resistance. 

3. Determining the Specific Resistance (Resistivity) of Materials 

The Carey Foster bridge is also used to determine the specific resistance (resistivity) of 
conducting materials. 

Resistivity is an important property that describes how strongly a material opposes the flow of 
electric current. Engineers and researchers use the Carey Foster bridge to measure the 
resistance of a material sample accurately and then calculate its resistivity using known 
formulas. 

This application is especially useful for studying materials such as: 

●​ Copper 
●​ Aluminum 
●​ Nichrome 
●​ Manganin 

By determining the resistivity of these materials, scientists can evaluate their suitability for 
electrical wiring, heating elements, and electronic components. 

4. Electrical Laboratory Experiments 

The Carey Foster bridge is widely used in educational laboratories, especially in courses 
related to physics and electrical engineering. 

Students perform Carey Foster bridge experiments to understand the principles of: 

●​ Bridge circuits 
●​ Precision resistance measurement 
●​ Electrical balance conditions 
●​ Measurement error reduction 

During these experiments, students learn how to locate the balance point on a bridge wire, 
calculate resistance differences, and analyze experimental results. 

This practical experience helps students gain a deeper understanding of electrical measurement 
techniques and prepares them for advanced engineering applications. 

Conclusion 



The Carey Foster bridge is an essential electrical measurement instrument designed for 
accurately measuring small resistance differences. Developed by Carey Foster, this bridge 
improved upon the traditional Wheatstone Bridge by introducing a method to detect very small 
resistance variations. 

Through its uniform bridge wire, sliding contact, and balance condition, the Carey Foster bridge 
provides a highly accurate method for resistance comparison. 

Despite the development of modern electronic instruments, the Carey Foster bridge remains an 
important tool in physics and electrical engineering laboratories. It continues to help students 
and researchers understand the principles of precision electrical measurement. 

Understand the Carey Foster bridge, its working principle, circuit, formula, and applications. 
Learn how Carey Foster measures small resistances accurately. 
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