
TRANSFORMER
Introduction
A transformer is an electrical device used to transfer electrical energy from one circuit to another through electromagnetic induction. It is commonly used in electrotherapy equipment to increase, decrease, or isolate voltage levels for safe and effective operation of physiotherapy modalities. Transformers operate only with alternating current (AC) and play an important role in electrical safety and power supply systems.
Principle
A transformer works on the principle of Faraday’s Law of Electromagnetic Induction. When an alternating current flows through the primary winding, it produces a changing magnetic field in the iron core. This changing magnetic flux induces an electromotive force (EMF) in the secondary winding, thereby transferring electrical energy without direct electrical contact.
Construction
A transformer consists of:
· Primary winding – connected to the AC supply. 
· Secondary winding – connected to the load or output circuit. 
· Laminated soft iron core – provides a path for magnetic flux and reduces energy losses.
Types of Transformers
1. Step-Up Transformer
· Increases voltage. 
· Number of turns in the secondary winding is greater than in the primary winding. 
2. Step-Down Transformer
· Decreases voltage. 
· Number of turns in the secondary winding is less than in the primary winding. 
3. Isolation Transformer
· Provides electrical isolation between circuits. 
· Enhances patient and operator safety. 
4. Auto-Transformer
· Uses a single continuous winding. 
· Used for variable voltage control.
Working
When AC is supplied to the primary winding, magnetic flux is generated in the iron core. The changing magnetic field induces voltage in the secondary winding. The output voltage depends on the ratio of turns in the primary and secondary windings.
Transformer Equation

Where:
· Vp = Primary voltage 
· Vs = Secondary voltage 
· Np = Number of turns in primary winding 
· Ns = Number of turns in secondary winding 
Uses in Physiotherapy
· Power supply for electrotherapy equipment. 
· Voltage regulation in therapeutic devices. 
· Electrical isolation for patient safety. 
· Used in modalities such as shortwave diathermy, ultrasound, and stimulation units.
Advantages
· Efficient transfer of electrical energy. 
· Provides electrical safety. 
· Allows voltage conversion as required. 
· Reliable and long-lasting device. 

