
 

 

Three Phase Synchronous Generator: Constructional Features of Squirrel Cage 

Rotor type. 

A three-phase synchronous generator is a type of electrical machine that converts 

mechanical energy into electrical energy. It consists of a stator and a rotor, both of which 

play crucial roles in its construction and operation. In the case of a squirrel cage rotor 

type, the rotor design differs from other types of rotors, such as wound rotor or salient 

pole rotor. In this response, we will explore the constructional features of a squirrel cage 

rotor type in a three-phase synchronous generator. 

1. Rotor Core: The rotor core is the central part of the rotor and is typically made of 

laminated iron sheets. These sheets are stacked together and insulated from each 

other to minimize eddy current losses. The core provides mechanical support to 

the rotor windings and serves as a path for magnetic flux. 

2. Rotor Windings: Unlike a wound rotor type, the squirrel cage rotor does not have 

external windings. Instead, it consists of a set of conductive bars that are shorted 

at both ends by conducting end rings. The conductive bars are typically made of 

copper or aluminum and are placed in slots on the rotor core. The shape and 

arrangement of the bars resemble a squirrel cage, hence the name. 

3. End Rings: At each end of the rotor, there are conducting end rings that are 

connected to the shorted rotor bars. These end rings provide a path for current 

flow through the rotor bars and also help in maintaining mechanical integrity by 

holding the bars in place. The end rings are usually made of a durable and 

conductive material like copper. 

4. Rotor Slots: The rotor core contains slots to hold the rotor bars. These slots are 

evenly distributed around the circumference of the rotor and are insulated from 



the core material to prevent short circuits. The number of slots corresponds to the 

number of rotor bars. 

5. Ventilation Ducts: In order to dissipate heat generated during operation, 

ventilation ducts are often incorporated into the rotor core. These ducts allow for 

the circulation of cooling air, which helps in maintaining the temperature of the 

rotor within acceptable limits. Proper cooling is crucial to prevent overheating and 

ensure efficient operation of the generator. 

6. Shaft and Bearings: The squirrel cage rotor is mounted on a shaft, which is 

supported by bearings at both ends. The shaft is typically made of a sturdy 

material like steel to withstand the mechanical forces exerted on the rotor during 

operation. The bearings allow for smooth rotation of the rotor and minimize 

friction losses. 

7. Balancing Masses: To minimize vibration and ensure smooth operation, balancing 

masses are sometimes added to the rotor. These masses are strategically placed 

to counterbalance any uneven distribution of mass in the rotor assembly, reducing 

the likelihood of vibration-related issues. 

8. Insulation: Insulation plays a critical role in preventing short circuits and ensuring 

electrical safety in the rotor. The rotor bars and end rings are insulated from the 

core and each other using materials such as mica or fiberglass. This insulation 

prevents current leakage and ensures that the current flows only through the 

desired path. 

9. Wedges: Wedges are often inserted into the rotor slots to secure the rotor bars 

and prevent their movement under the electromagnetic forces experienced 

during operation. These wedges are typically made of non-conductive materials 

and help maintain the integrity of the rotor winding arrangement. 



10. External Connections: The rotor is connected to an external circuit through slip 

rings and brushes. The slip rings are mounted on the rotor shaft and provide 

electrical contact with the rotor windings. The brushes, in turn, make contact with 

the slip rings and allow for the transfer of electrical power between the rotor and 

the external circuit. 

In conclusion, the squirrel cage rotor type in a three-phase synchronous generator 

exhibits several distinct constructional features. Its rotor design consists of conductive 

rotor bars, shorted by end rings, and housed in slots on the rotor core. The rotor also 

incorporates ventilation ducts, insulation, balancing masses, and wedges to ensure 

efficient operation, electrical safety, and mechanical stability. Understanding the 

constructional features of the squirrel cage rotor is crucial for comprehending the 

functioning and performance of a three-phase synchronous generator. 

 


