
wiring diagram of capacitor start motor

wiring diagram of capacitor start motor is an essential guide for understanding the connections and

operation of this type of single-phase induction motor. Capacitor start motors are widely used in

applications requiring high starting torque, such as air compressors, pumps, and refrigeration

equipment. This article provides a detailed explanation of the wiring diagram of capacitor start motors,

covering the motor components, wiring connections, and operational principles. It also discusses

common wiring configurations, troubleshooting tips, and safety precautions to ensure proper installation

and functioning. Understanding the wiring diagram is crucial for electricians, engineers, and technicians

involved in motor maintenance and repair. The following sections will explore the key aspects of

capacitor start motor wiring in depth.
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Overview of Capacitor Start Motor

The wiring diagram of capacitor start motor illustrates the electrical connections that enable the motor

to generate the necessary starting torque. A capacitor start motor is a type of single-phase induction

motor that uses a capacitor in series with the start winding to create a phase shift. This phase shift

produces a rotating magnetic field, which helps the motor to start efficiently. Unlike other single-phase

motors, the capacitor start motor provides high starting torque and is suitable for heavy-load

applications.

Basic Working Principle

In a capacitor start motor, the start winding and the run winding are energized simultaneously during

startup. The capacitor introduces a phase difference between the currents in these windings, creating

a magnetic field that rotates and starts the rotor turning. Once the motor reaches a certain speed, a

centrifugal switch or electronic relay disconnects the start winding and capacitor, allowing the motor to

run on the main winding alone. This mechanism improves motor efficiency and protects the capacitor

from continuous operation.

Applications

These motors are commonly used in devices that require high starting torque but moderate running

torque. Examples include:

Air compressors

Refrigerators

Water pumps

Conveyors



Machine tools

Components of a Capacitor Start Motor

Understanding the wiring diagram of capacitor start motor requires familiarity with its primary

components. Each part plays a vital role in the motor's operation and wiring design.

Main Components

The key components involved in the wiring of a capacitor start motor include:

Stator Windings: Comprises the main (run) winding and the auxiliary (start) winding.

Capacitor: Connected in series with the start winding to create a phase shift for starting torque.

Centrifugal Switch or Relay: Disconnects the start winding and capacitor once the motor reaches

operating speed.

Rotor: The rotating part that turns the mechanical load.

Power Supply: Single-phase AC voltage source supplying the motor.

Capacitor Types

Capacitors used in these motors are typically electrolytic or oil-filled and are designed to handle the

motor’s starting current. The capacitor size and rating are critical and specified by the motor

manufacturer. Using an incorrect capacitor can lead to poor starting performance or motor damage.



Understanding the Wiring Diagram

The wiring diagram of capacitor start motor visually represents the electrical connections between the

motor components and the power supply. It helps identify how the capacitor, start winding, run

winding, and switching mechanism are interconnected.

Basic Wiring Layout

Typically, the wiring diagram includes:

Power supply terminals (Line and Neutral)

Main winding connections directly connected to the power supply

Start winding connected in series with the capacitor and centrifugal switch

The centrifugal switch wired in series with the start winding and capacitor

The diagram often shows terminal designations such as T1, T2 for the main winding and T3, T4 for the

start winding, aiding in correct identification during wiring.

Role of Centrifugal Switch in Wiring

The centrifugal switch is an essential component depicted in the wiring diagram. It is wired in series

with the start winding and capacitor and mechanically actuated by the motor’s rotor speed. When the

motor reaches approximately 75-80% of its rated speed, the switch opens, disconnecting the start

winding and capacitor to prevent overheating and improve efficiency.



Step-by-Step Wiring Instructions

Correct wiring ensures the motor starts and runs efficiently. The wiring diagram of capacitor start motor

guides the proper sequence of connections.

Preparation

Before wiring, ensure the motor is powered off and disconnected from any power source. Use

insulated tools and verify the capacitor rating and switch condition.

Wiring Procedure

Connect the Line (L) terminal of the power supply to one terminal of the main (run) winding,1.

typically marked T1.

Connect the Neutral (N) terminal of the power supply to the other terminal of the main winding,2.

usually T2.

Connect one terminal of the start winding (T3) to the centrifugal switch.3.

Connect the other terminal of the centrifugal switch to one terminal of the capacitor.4.

Connect the other terminal of the capacitor to the remaining terminal of the start winding (T4).5.

Ensure the centrifugal switch is mechanically linked to the rotor shaft for speed-dependent6.

operation.

Double-check all connections for security and correctness according to the wiring diagram.7.



Power on and test the motor for proper starting and running behavior.8.

Common Wiring Configurations

Wiring diagrams of capacitor start motors may vary slightly depending on the motor design and

application requirements. Familiarity with common configurations helps in installation and

troubleshooting.

Single Capacitor Start Motor

This is the standard wiring configuration where one capacitor is connected in series with the start

winding through the centrifugal switch. The start winding and capacitor are disconnected after startup.

Capacitor Start-Capacitor Run Motor

Some motors use two capacitors—one for starting and a smaller one for running. The wiring diagram

for this type includes an additional capacitor and relay or switch to switch between capacitors after

startup, providing improved efficiency and torque characteristics.

Direct Start vs. Remote Start

Motors can be wired for direct start, where the switch is integral, or remote start, where the switching

mechanism is controlled externally. Wiring diagrams will reflect these differences with additional control

wiring.



Troubleshooting Wiring Issues

Proper interpretation of the wiring diagram of capacitor start motor is vital for diagnosing motor

problems related to wiring. Common issues include failure to start, humming noise, and overheating.

Common Problems and Solutions

Motor Fails to Start: Check capacitor condition and wiring connections; a faulty capacitor or

open circuit in start winding often causes this.

Humming but No Rotation: Possible stuck centrifugal switch or incorrect wiring; verify switch

operation and wiring diagram compliance.

Overheating: Continuous operation of start winding due to faulty switch or wiring errors; inspect

switch mechanism and wiring paths.

Intermittent Operation: Loose connections or damaged capacitor; ensure all terminals are tight

and capacitor is functioning.

Safety Considerations When Wiring

Safety is paramount when working with electrical motors and wiring diagrams. Following proper

procedures and precautions prevents accidents and equipment damage.

Key Safety Practices



Always disconnect power supply before wiring or servicing the motor.

Use insulated tools and wear protective gear to avoid electric shock.

Verify capacitor ratings and wiring schematic before installation.

Ensure the centrifugal switch operates smoothly and is properly installed.

Double-check wiring connections against the wiring diagram to avoid miswiring.

Test the motor in a controlled environment before full operation.

Frequently Asked Questions

What is a capacitor start motor and why does it use a capacitor?

A capacitor start motor is a single-phase induction motor that uses a capacitor in series with the start

winding to create a phase shift and generate a rotating magnetic field, which provides high starting

torque.

How is the capacitor connected in the wiring diagram of a capacitor

start motor?

In the wiring diagram of a capacitor start motor, the capacitor is connected in series with the start

winding, and this combination is connected in parallel with the main winding to the power supply.

What are the main components shown in the wiring diagram of a



capacitor start motor?

The main components in the wiring diagram include the main winding, start winding, capacitor,

centrifugal switch or electronic relay, and the power supply.

How does the centrifugal switch function in the wiring diagram of a

capacitor start motor?

The centrifugal switch disconnects the start winding and capacitor from the circuit once the motor

reaches a certain speed, typically around 70-80% of the rated speed, to prevent damage and improve

efficiency.

Can the wiring diagram of a capacitor start motor be used for both

single-phase and three-phase motors?

No, the capacitor start motor wiring diagram is specific to single-phase induction motors. Three-phase

motors do not require a capacitor for starting due to their inherent rotating magnetic field.

Additional Resources

1. Electric Motor Wiring and Control

This comprehensive guide covers the fundamentals of wiring and controlling various electric motors,

including capacitor start motors. It provides detailed wiring diagrams, troubleshooting tips, and practical

applications for both beginners and professionals. The book emphasizes safety and efficiency in motor

wiring tasks.

2. Capacitor Start Motors: Theory and Applications

Focused specifically on capacitor start motors, this book explains their construction, operation, and

wiring techniques. It includes clear wiring diagrams and step-by-step instructions for installation and

maintenance. Readers will gain a thorough understanding of how capacitors influence motor starting

performance.



3. Practical Electrical Wiring Diagrams for Motors

This manual offers a wide collection of wiring diagrams for various electric motors, including capacitor

start types. It is designed to help electricians and technicians quickly identify correct wiring methods

and troubleshoot common issues. The diagrams are accompanied by concise explanations to ensure

clarity.

4. Understanding Single-Phase Motors: Wiring and Repair

Aimed at those working with single-phase motors, this book details the wiring configurations for

capacitor start motors and other variants. It explains the role of start capacitors and provides repair

strategies for common wiring faults. The text balances theory with practical wiring examples.

5. Electric Motor Start-Up and Control Techniques

This title delves into the methods and circuitry involved in starting electric motors, with an emphasis on

capacitor start designs. It includes wiring diagrams that illustrate start and run capacitor connections,

as well as control circuit integration. The book is ideal for engineers and technicians seeking deeper

insights.

6. Motor Wiring Essentials: Capacitor Start and Beyond

Designed as a quick reference, this book presents essential wiring diagrams and principles for

capacitor start motors. It covers the identification of components, wiring color codes, and capacitor

specifications. The guide also discusses troubleshooting steps to resolve common wiring issues.

7. Electrical Machines and Their Wiring Systems

Covering a broad spectrum of electrical machines, this book dedicates chapters to capacitor start

motor wiring. It explains circuit diagrams in detail and offers practical advice for installation and testing.

The comprehensive approach makes it suitable for students and practicing electricians alike.

8. Capacitor Start Motor Repair and Maintenance Handbook

This handbook focuses on maintaining and repairing capacitor start motors with an emphasis on wiring

integrity. It provides clear wiring diagrams, diagnostic procedures, and tips for prolonging motor life.

The content is practical, helping technicians perform effective repairs.



9. Wiring Diagrams for Industrial Electric Motors

Targeted at industrial settings, this book contains extensive wiring diagrams for various motor types,

including capacitor start models. It explains how to interpret these diagrams and implement correct

wiring practices in complex electrical environments. The book is valuable for industrial electricians and

engineers.
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