
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 main2.
winding, 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 winding5.
(T4).

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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  wiring diagram of capacitor start motor: Commercial Electrical Wiring John E. Traister,
2000 Commercial work uses more material and the work is usually smooth, long-lasting and more
profitable than residential. This updated book has the explanations, examples, and tips to help you
comply with the parts of the NEC that apply to commercial wiring in load calculations, sizing of
electrical services, selecting and installing overcurrent protection and more. You'll also find how to
read and understand symbols, plans, drawings and schematics common in commercial electrical
work. If you want to increase your work volume and profits by moving into commercial electrical
work, get this book.
  wiring diagram of capacitor start motor: The Electrical Engineering Handbook - Six Volume
Set Richard C. Dorf, 2018-12-14 In two editions spanning more than a decade, The Electrical
Engineering Handbook stands as the definitive reference to the multidisciplinary field of electrical
engineering. Our knowledge continues to grow, and so does the Handbook. For the third edition, it
has grown into a set of six books carefully focused on specialized areas or fields of study. Each one
represents a concise yet definitive collection of key concepts, models, and equations in its respective
domain, thoughtfully gathered for convenient access. Combined, they constitute the most
comprehensive, authoritative resource available. Circuits, Signals, and Speech and Image
Processing presents all of the basic information related to electric circuits and components, analysis
of circuits, the use of the Laplace transform, as well as signal, speech, and image processing using
filters and algorithms. It also examines emerging areas such as text to speech synthesis, real-time
processing, and embedded signal processing. Electronics, Power Electronics, Optoelectronics,
Microwaves, Electromagnetics, and Radar delves into the fields of electronics, integrated circuits,
power electronics, optoelectronics, electromagnetics, light waves, and radar, supplying all of the
basic information required for a deep understanding of each area. It also devotes a section to
electrical effects and devices and explores the emerging fields of microlithography and power
electronics. Sensors, Nanoscience, Biomedical Engineering, and Instruments provides thorough
coverage of sensors, materials and nanoscience, instruments and measurements, and biomedical
systems and devices, including all of the basic information required to thoroughly understand each
area. It explores the emerging fields of sensors, nanotechnologies, and biological effects.
Broadcasting and Optical Communication Technology explores communications, information theory,
and devices, covering all of the basic information needed for a thorough understanding of these
areas. It also examines the emerging areas of adaptive estimation and optical communication.
Computers, Software Engineering, and Digital Devices examines digital and logical devices, displays,
testing, software, and computers, presenting the fundamental concepts needed to ensure a thorough
understanding of each field. It treats the emerging fields of programmable logic, hardware
description languages, and parallel computing in detail. Systems, Controls, Embedded Systems,
Energy, and Machines explores in detail the fields of energy devices, machines, and systems as well
as control systems. It provides all of the fundamental concepts needed for thorough, in-depth
understanding of each area and devotes special attention to the emerging area of embedded
systems. Encompassing the work of the world's foremost experts in their respective specialties, The
Electrical Engineering Handbook, Third Edition remains the most convenient, reliable source of
information available. This edition features the latest developments, the broadest scope of coverage,
and new material on nanotechnologies, fuel cells, embedded systems, and biometrics. The
engineering community has relied on the Handbook for more than twelve years, and it will continue
to be a platform to launch the next wave of advancements. The Handbook's latest incarnation
features a protective slipcase, which helps you stay organized without overwhelming your bookshelf.
It is an attractive addition to any collection, and will help keep each volume of the Handbook as
fresh as your latest research.
  wiring diagram of capacitor start motor: Utilitiesman 1 & C. , 1976
  wiring diagram of capacitor start motor: A Textbook of Electrical Technology Volume � II:
AC and DC Machines B L Theraja & A K Theraja, A Textbook of Electrical Technology Volume - II:



AC and DC Machines
  wiring diagram of capacitor start motor: The Electrical Engineering Handbook Wai Kai
Chen, 2004-11-16 The Electrical Engineer's Handbook is an invaluable reference source for all
practicing electrical engineers and students. Encompassing 79 chapters, this book is intended to
enlighten and refresh knowledge of the practicing engineer or to help educate engineering students.
This text will most likely be the engineer's first choice in looking for a solution; extensive, complete
references to other sources are provided throughout. No other book has the breadth and depth of
coverage available here. This is a must-have for all practitioners and students! The Electrical
Engineer's Handbook provides the most up-to-date information in: Circuits and Networks, Electric
Power Systems, Electronics, Computer-Aided Design and Optimization, VLSI Systems, Signal
Processing, Digital Systems and Computer Engineering, Digital Communication and Communication
Networks, Electromagnetics and Control and Systems.About the Editor-in-Chief...Wai-Kai Chen is
Professor and Head Emeritus of the Department of Electrical Engineering and Computer Science at
the University of Illinois at Chicago. He has extensive experience in education and industry and is
very active professionally in the fields of circuits and systems. He was Editor-in-Chief of the IEEE
Transactions on Circuits and Systems, Series I and II, President of the IEEE Circuits and Systems
Society and is the Founding Editor and Editor-in-Chief of the Journal of Circuits, Systems and
Computers. He is the recipient of the Golden Jubilee Medal, the Education Award, and the
Meritorious Service Award from the IEEE Circuits and Systems Society, and the Third Millennium
Medal from the IEEE. Professor Chen is a fellow of the IEEE and the American Association for the
Advancement of Science.* 77 chapters encompass the entire field of electrical engineering.*
THOUSANDS of valuable figures, tables, formulas, and definitions.* Extensive bibliographic
references.
  wiring diagram of capacitor start motor: The Electrical Engineering Handbook,Second
Edition Richard C. Dorf, 1997-09-26 In 1993, the first edition of The Electrical Engineering
Handbook set a new standard for breadth and depth of coverage in an engineering reference work.
Now, this classic has been substantially revised and updated to include the latest information on all
the important topics in electrical engineering today. Every electrical engineer should have an
opportunity to expand his expertise with this definitive guide. In a single volume, this handbook
provides a complete reference to answer the questions encountered by practicing engineers in
industry, government, or academia. This well-organized book is divided into 12 major sections that
encompass the entire field of electrical engineering, including circuits, signal processing,
electronics, electromagnetics, electrical effects and devices, and energy, and the emerging trends in
the fields of communications, digital devices, computer engineering, systems, and biomedical
engineering. A compendium of physical, chemical, material, and mathematical data completes this
comprehensive resource. Every major topic is thoroughly covered and every important concept is
defined, described, and illustrated. Conceptually challenging but carefully explained articles are
equally valuable to the practicing engineer, researchers, and students. A distinguished advisory
board and contributors including many of the leading authors, professors, and researchers in the
field today assist noted author and professor Richard Dorf in offering complete coverage of this
rapidly expanding field. No other single volume available today offers this combination of broad
coverage and depth of exploration of the topics. The Electrical Engineering Handbook will be an
invaluable resource for electrical engineers for years to come.
  wiring diagram of capacitor start motor: Systems, Controls, Embedded Systems,
Energy, and Machines Richard C. Dorf, 2017-12-19 In two editions spanning more than a decade,
The Electrical Engineering Handbook stands as the definitive reference to the multidisciplinary field
of electrical engineering. Our knowledge continues to grow, and so does the Handbook. For the third
edition, it has expanded into a set of six books carefully focused on a specialized area or field of
study. Each book represents a concise yet definitive collection of key concepts, models, and
equations in its respective domain, thoughtfully gathered for convenient access. Systems, Controls,
Embedded Systems, Energy, and Machines explores in detail the fields of energy devices, machines,



and systems as well as control systems. It provides all of the fundamental concepts needed for
thorough, in-depth understanding of each area and devotes special attention to the emerging area of
embedded systems. Each article includes defining terms, references, and sources of further
information. Encompassing the work of the world's foremost experts in their respective specialties,
Systems, Controls, Embedded Systems, Energy, and Machines features the latest developments, the
broadest scope of coverage, and new material on human-computer interaction.
  wiring diagram of capacitor start motor: Electrical Control Systems for Heating and Air
Conditioning Clyde N. Herrick, Kieron Connolly, 1998 The purpose of this text is to provide the
environmental control professional with a clear understanding of the operation of electrical and
electronic components and systems that are utilized in control functions.
  wiring diagram of capacitor start motor: Utilitiesman 1 , 1989
  wiring diagram of capacitor start motor: Utilitiesman 1 Theodore C. Bockenstedt, 1988
  wiring diagram of capacitor start motor: Utilitiesman 1 & C Naval Education and Training
Program Development Center, 1976
  wiring diagram of capacitor start motor: Winding Alternating-current Machines Michael
Liwschitz-Garik, 1950
  wiring diagram of capacitor start motor: DC/AC Electrical Fundamentals Dale R. Patrick,
Stephen W. Fardo, Ray Richardson, Vigyan (Vigs) Chandra, 2024-02-09 This book explores many
essential topics in a basic and easy-to-understand manner. This book, and the accompanying
Electronic Devices and Circuit Fundamentals, have been modified with significant updates in
content. The books are developed using a classic textbook – Electricity and Electronics: A Survey
(5th Edition) – as a framework. Both new books have been structured using a similar sequence and
organization as previous editions. The previous edition of Electricity and Electronics: A Survey
contained 18 chapters, 8 in the Electricity section and 10 in the Electronics section. This book has
been expanded to include 19 chapters, further simplifying content, and providing a more
comprehensive coverage of the content. The content has been continually updated and revised
through new editions and by reviewers over the years. Additional quality checks to ensure technical
accuracy, clarity and coverage of content have always been an area of focus. Each edition of the text
has been improved through the following features: Improved and updated text content Improved
usage of illustrations and photos Use of color to add emphasis and clarify content.
  wiring diagram of capacitor start motor: Energy-Efficient Electric Motors and their
Applications H.E. Jordan, 1994-08-31 In this revised and expanded edition, Howard E. Jordan
explains-in a clear manner-the technology of energy efficient electric motors including motor losses,
testing, and efficiency labeling. He also discusses how to calculate the return on investment for an
energy efficient motor in addition to several other subjects related to effective motor applications.
New chapters explore permanent magnet synchronous motors and transistor pulse-width-modulated
inverters. Engineers, purchasing managers, and executives who make decisions on motor selection
will find this an invaluable reference.
  wiring diagram of capacitor start motor: Illustrated Guide to the 1999 National
Electrical Code John E. Traister, 1999 This fully-illustrated guide offers a quick and easy visual
reference for installing electrical systems. Whether you're installing a new system or repairing an
old one, you'll appreciate the simple explanations written by a code expert, and the detailed,
intricately-drawn and labeled diagrams. A real time-saver when it comes to deciphering the current
NEC.
  wiring diagram of capacitor start motor: Essentials of Electric Motors and Controls Charles
Trout, 2010 Charles Trout, longtime chairman of NEC Panel 12 and author of Electrical Installation
and Inspection and the National Electrical Installation Standard on Electric Motors and Controls
(NECA) has written a one-of-a-kind summary of electric motor and control concepts. This highly
illustrated text will prove essential for in-service electricians as well as assisting instructors with a
textual overview for short courses on the topic.
  wiring diagram of capacitor start motor: Introduction to Electrician Handbook Ram Babu



Sao, 2025-05-16 This book Introduction to Electrician Handbook” is a practical guide to Electrical
Techniques employed by an “Electrician” or a tradesperson engaged in the repair of electric
machines and domestic wiring of buildings, Building electrification, maintenance of electrical control
systems of home appliances, or another kind of repairing job. Electricians install domestic wiring
and control electrical equipment through which electricity flows. They also install and maintain
electrical equipment and machines in factories and a wide range of other businesses related to
electrical. Electricians generally focus on either construction or maintenance, although many of
them do both. An electrician is a tradesperson specializing in electrical wiring of buildings,
stationary machines, and related equipment. Electricians may be employed in the installation of new
electrical components or the maintenance and repair of existing electrical infrastructure. They join
an electrician apprenticeship program sponsored by the International Brotherhood of Electrical
Workers (IBEW), National Electrical Contractors Association (NECA), Independent Electrical
Contractors (IEC) or Industrial Training Institute (ITI) as electricians through a Government
Institution. These programs include both classroom courses and on-the-job training and take about
2-4 years to complete. Construction electricians read blueprints of circuit diagrams install wiring
and electrical controls in residential or commercial buildings and follow the state and local building
regulations. They might also dictate and train workers who are learning the skills. It is a practical
guide for ITI apprentices preparing for service interview or already employed. Electricians may be
employed in the installation of new electrical components, machines, and equipment or the
maintenance and repair of existing electrical infrastructure. All electricians should expect to
maintain current knowledge of the National Electric Code throughout their careers. Additional
training may also be required to cover specific topics that apply to individual branches of the
electrical trade.
  wiring diagram of capacitor start motor: Electrical Distribution Systems Dale R. Patrick,
Stephen W. Fardo, 2021-01-21 First published in 2009. Comprehensive in scope, this book, now in
its fully updated second edition, takes an applications-oriented approach to electrical distribution
systems. All critical aspects of power production, distribution, control, conversion and measurement
are presented. The authors place emphasis on real-world applications, examining electrical
distribution and associated system operation from a user's or technician's point of view. The use of
an ‘electrical power systems' model facilitates the reader's comprehensive understanding of
electrical distribution, utilizing power distribution as a key starting point, and then applying that
relationship to other important associated systems. The final chapter of this new edition is
re-focused to emphasize the economics of distribution systems, computer power requirements and
current environmental considerations. The book provides a valuable desk reference for the working
engineer, contractor or technician who needs a thorough application-based guide for finding the
best solutions to today's electrical distribution challenges.
  wiring diagram of capacitor start motor: Electric Motor and Generator Repair United States.
Department of the Army, 1972
  wiring diagram of capacitor start motor: Air conditioning and Refrigeration Repair Made
Easy Hooman Gohari, 2009-10-19 This comprehensive book has been developed to quickly train an
average person for the vast commercial and residential refrigeration and air-conditioning market
within a short period of time. It provides all the technical knowledge needed to start a successful
refrigeration and air-conditioning business anywhere in the world.
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