
wiring diagram capacitor start motor
wiring diagram capacitor start motor is a crucial reference for understanding the electrical
connections and components involved in capacitor start motors. This type of motor is widely used in
applications requiring high starting torque, such as compressors, pumps, and HVAC systems. A proper
wiring diagram helps technicians and engineers install, troubleshoot, and maintain these motors
efficiently. The capacitor start motor operates by utilizing a capacitor and a start winding to create a
phase shift, enabling the motor to start under load with improved torque performance. Understanding
the wiring layout, the role of each component, and the sequence of operation is essential for safe and
effective motor function. This article provides a comprehensive overview of the wiring diagram
capacitor start motor, including its components, wiring connections, and practical tips for installation
and troubleshooting.
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Understanding Capacitor Start Motor Basics
A capacitor start motor is a type of single-phase induction motor that uses a capacitor in series with
the start winding to improve starting torque. Unlike standard single-phase motors, the capacitor start
design creates a phase difference between the current in the start and run windings, generating a
rotating magnetic field. This phase shift is essential for starting the motor under load and preventing
stalling. Once the motor reaches a certain speed, a centrifugal switch or relay disconnects the start
winding and capacitor from the circuit, allowing the motor to run on the main winding alone.

How the Capacitor Start Motor Works
In the wiring diagram capacitor start motor, the start capacitor is connected in series with the
auxiliary winding, which is physically displaced from the main winding in the stator. When power is
applied, the capacitor causes the current in the start winding to lead the voltage, creating a magnetic
field that is out of phase with the main winding’s field. This interaction produces a rotating magnetic
field that starts the rotor spinning. After the rotor reaches about 70-80% of its rated speed, the
centrifugal switch opens to disconnect the start winding and capacitor, reducing energy consumption
and preventing overheating.



Applications and Advantages
Capacitor start motors are preferred in applications requiring high starting torque and reliable starting
performance. Typical uses include air compressors, refrigeration compressors, pumps, and heavy-
duty fans. The advantages include:

High starting torque capability

Improved efficiency compared to split-phase motors

Reliable starting under load conditions

Reduced starting current surge

Key Components in Wiring Diagram Capacitor Start
Motor
A clear understanding of each component in the wiring diagram capacitor start motor is essential for
correct installation and troubleshooting. The main components include the start capacitor, main
winding, start winding, centrifugal switch, and power supply connections.

Start Capacitor
The start capacitor is a key component that provides the necessary phase shift to the start winding
during motor startup. It is usually an electrolytic capacitor with a high capacitance value designed for
short-term use. The capacitor is connected in series with the start winding and is disconnected by the
centrifugal switch once the motor reaches operating speed.

Main and Start Windings
The main winding is responsible for running the motor after startup and is connected directly to the
power supply. The start winding, on the other hand, is energized only during startup and is connected
in series with the start capacitor. Both windings are embedded within the stator and are physically
displaced to create the phase difference.

Centrifugal Switch
The centrifugal switch is a mechanical switch that opens when the rotor speed reaches a
predetermined threshold, usually around 70-80% of full speed. Its function is to disconnect the start
winding and capacitor to prevent damage caused by prolonged current flow through these
components. In some modern designs, electronic relays may replace the centrifugal switch.



Power Supply Connections
The motor is typically connected to a single-phase AC power supply. The wiring diagram capacitor
start motor shows terminals for line voltage connections, usually labeled L1 and L2 or equivalent.
Proper connection ensures correct voltage and current flow to the motor windings and components.

Detailed Wiring Diagram Explanation
The wiring diagram capacitor start motor provides a visual representation of the electrical
connections between the motor components and the power supply. It is essential for understanding
how current flows during startup and running conditions.

Typical Wiring Diagram Layout
The diagram typically includes the following elements:

Power supply terminals (L1 and L2)

Main winding connected directly across the supply

Start winding connected in series with the start capacitor

Centrifugal switch placed in series with the start winding and capacitor

Grounding connections for safety

When the motor starts, current flows through both the main and start windings, with the start
capacitor creating a phase shift. Once the centrifugal switch opens, the circuit to the start winding is
broken, and the motor continues running on the main winding alone.

Reading the Wiring Diagram
Understanding each symbol and line in the wiring diagram capacitor start motor is key to accurate
wiring. The main winding and start winding are usually represented by coils, while the capacitor is
shown as a capacitor symbol connected in series with the start winding. The centrifugal switch is
depicted as a switch in series with the start winding and capacitor. Power input lines are clearly
indicated, demonstrating how the motor interfaces with the AC supply.

Step-by-Step Wiring Procedure
Proper wiring of a capacitor start motor according to the wiring diagram is critical for safe and
efficient operation. The following steps outline the general procedure:



Disconnect power: Ensure the power source is turned off and locked out to prevent accidental1.
energization.

Identify terminals: Locate the main winding, start winding, capacitor terminals, and2.
centrifugal switch connections.

Connect the main winding: Attach one end of the main winding directly to the line terminal3.
L1 and the other end to L2.

Install the start capacitor: Connect the start capacitor in series with the start winding4.
according to the wiring diagram.

Wire the centrifugal switch: Connect the centrifugal switch in series with the start winding5.
and capacitor to allow disconnection during running.

Ground the motor: Connect the motor frame to the ground terminal for safety compliance.6.

Double-check connections: Verify all wiring matches the wiring diagram capacitor start7.
motor and is secure.

Restore power and test: Energize the motor and observe starting behavior and running8.
operation.

Following this procedure minimizes the risk of wiring errors that could damage the motor or cause
unsafe conditions.

Troubleshooting Common Wiring Issues
Incorrect wiring or component failure can prevent the capacitor start motor from running properly.
The wiring diagram capacitor start motor is an indispensable tool for diagnosing these problems.

Common Problems and Solutions

Motor fails to start: Check for open or shorted start winding, faulty start capacitor, or
defective centrifugal switch.

Motor hums but does not run: This typically indicates a bad start capacitor or switch that
does not open.

Overheating: May result from wiring errors, a stuck centrifugal switch, or wrong capacitor
value.

Excessive noise: Could be due to incorrect wiring or mechanical issues unrelated to electrical
connections.



Testing Components Using the Wiring Diagram
Using the wiring diagram capacitor start motor, technicians can isolate and test each component. For
example, the start capacitor can be tested with a capacitance meter, the centrifugal switch checked
for continuity, and windings measured for resistance to detect shorts or opens. Accurate
interpretation of the wiring diagram ensures targeted troubleshooting and effective repairs.

Frequently Asked Questions

What is a capacitor start motor?
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 for producing a higher starting torque.

How does the wiring diagram of a capacitor start motor look?
The wiring diagram typically shows a main winding connected directly to the power supply, and a
start winding connected in series with a capacitor and a centrifugal switch or relay that disconnects
the start winding once the motor reaches a certain speed.

What is the purpose of the capacitor in a capacitor start
motor wiring diagram?
The capacitor creates a phase shift between the current in the start winding and the main winding,
producing a rotating magnetic field and increasing the starting torque of the motor.

Where is the centrifugal switch located in the wiring diagram
of a capacitor start motor?
The centrifugal switch is wired in series with the start winding and capacitor; it disconnects the start
winding and capacitor from the circuit once the motor reaches a predetermined speed, typically
around 70-80% of full speed.

Can I use a capacitor start motor without the capacitor?
No, the capacitor is essential for providing the necessary phase shift to generate starting torque.
Without it, the motor may fail to start or operate inefficiently.

How do you identify the start and main windings in a
capacitor start motor wiring diagram?
In the wiring diagram, the main winding is usually connected directly to the power supply, while the
start winding is connected in series with the capacitor and centrifugal switch, indicating its role in
starting the motor.



What type of capacitor is used in a capacitor start motor
wiring diagram?
Typically, a non-polarized electrolytic capacitor rated for AC voltage is used as the start capacitor,
designed to handle high current for short durations during motor startup.

How can I troubleshoot a capacitor start motor using its
wiring diagram?
By following the wiring diagram, you can check the continuity of the start and main windings, test the
capacitor for proper capacitance, and verify that the centrifugal switch operates correctly to ensure
the motor starts and runs properly.

Additional Resources
1. Understanding Capacitor Start Motors: Wiring and Applications
This book offers a comprehensive guide to the wiring diagrams and operational principles of capacitor
start motors. It covers different types of capacitor motors, their components, and how to troubleshoot
common issues. Ideal for electricians and engineering students, it provides clear illustrations and
step-by-step wiring instructions.

2. Electric Motor Wiring Diagrams: Capacitor Start and Beyond
Focusing on practical wiring techniques, this book presents detailed diagrams for capacitor start
motors and other common motor types. It explains the role of capacitors in motor starting circuits and
provides troubleshooting tips. The book also includes safety guidelines and maintenance advice.

3. Capacitor Start Motors: Design, Wiring, and Maintenance
This resource delves into the design aspects of capacitor start motors alongside detailed wiring
diagrams. Readers will learn about motor construction, capacitor selection, and how to maintain
motors for optimal performance. It’s a valuable reference for technicians dealing with motor repair
and installation.

4. Practical Wiring Guide for Capacitor Start Single-Phase Motors
This practical manual simplifies the wiring of single-phase capacitor start motors with clear diagrams
and instructions. It includes common wiring configurations, capacitor types, and testing procedures.
The book is suitable for both beginners and experienced professionals.

5. Capacitor Start Motor Troubleshooting and Repair
Dedicated to diagnosing and fixing capacitor start motor issues, this book covers wiring faults,
capacitor failures, and motor performance problems. It provides wiring diagrams that help identify
common wiring errors and offers solutions to restore motor functionality. The book is user-friendly and
packed with real-world examples.

6. Electrical Wiring Diagrams for Motors and Controls
While covering a broad range of motor types, this book has a strong focus on capacitor start motors
and their control circuits. It includes detailed wiring diagrams, control schematics, and explanations of
capacitor function in motor starting. The book is an excellent resource for electricians and engineers
working on motor control systems.



7. Single-Phase Motor Wiring and Capacitor Selection
This title emphasizes the relationship between wiring configurations and capacitor choices in single-
phase motors. It explains how different capacitor values affect motor starting and running
performance. The book also includes wiring diagrams for capacitor start motors and tips for
component selection.

8. Capacitor Start Motors: Wiring, Operation, and Troubleshooting
This book provides a thorough overview of capacitor start motor operation, including detailed wiring
diagrams and troubleshooting techniques. It helps readers understand the function of start capacitors
and centrifugal switches in motor circuits. The practical advice makes it useful for HVAC technicians
and industrial maintenance personnel.

9. Motor Wiring and Capacitor Circuits: A Hands-On Approach
Designed for hands-on learners, this guide explains motor wiring with an emphasis on capacitor
circuits. It features step-by-step wiring diagrams for capacitor start motors, alongside experiments
and testing procedures. The book encourages practical understanding through real-world applications
and troubleshooting exercises.
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