
2 speed electric motor wiring

2 speed electric motor wiring is a critical aspect of installing and operating dual-speed motors, which are
widely used in applications requiring variable speed control. Understanding the wiring configurations and
connection methods ensures optimal performance, safety, and efficiency of these motors. This article delves
into the fundamentals of 2 speed electric motor wiring, including types of motors, wiring diagrams, control
methods, and troubleshooting tips. It is essential for electricians, engineers, and technicians to grasp these
concepts to properly implement and maintain two-speed motor systems. Additionally, this guide covers
common wiring practices, safety precautions, and practical considerations for various motor types. The
following sections will provide a comprehensive overview of the subject matter.
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Basics of 2 Speed Electric Motors
Two-speed electric motors are designed to operate at two distinct speeds, typically a low speed and a high
speed, to accommodate varying load demands. These motors are commonly used in HVAC systems, pumps,
fans, and industrial machinery where adjustable speed is necessary for energy savings and process control.
The wiring of a 2 speed motor must be carefully managed to switch between speeds without damaging the
motor or control equipment. Understanding the internal construction and the electrical characteristics of
these motors is vital before attempting any wiring work.

Principle of Operation
Two-speed motors achieve different speeds by altering the number of poles or by varying the winding
connections within the motor. This change affects the synchronous speed of the motor, allowing it to run at
a lower or higher speed. The wiring setup facilitates switching between these configurations safely and



efficiently.

Applications of 2 Speed Motors
These motors are widely used in applications where varying operational speeds optimize performance and
reduce wear. Examples include:

HVAC blowers and compressors

Industrial fans and pumps

Machine tools requiring speed variation

Conveyor systems with variable speed requirements

Types of 2 Speed Electric Motors
Several types of two-speed motors exist, each utilizing different mechanisms to achieve speed variation.
The wiring approach depends significantly on the motor type and design.

Dual Winding Motors
Dual winding motors contain two separate stator windings, each designed for a specific speed. The wiring
involves switching power between these windings to change the motor's speed. This type commonly
requires more complex wiring and control schemes.

Pole Changing Motors
Pole changing motors use a single winding that can be connected in different ways to change the number
of poles, thereby altering the speed. The Dahlander motor is a classic example, where the windings are
interconnected to switch between pole counts.

Variable Frequency Drive (VFD) Controlled Motors
While not a traditional two-speed motor, many motors achieve multi-speed functionality through VFDs.
The wiring in these cases involves connecting the motor to a VFD, which electronically adjusts the



frequency and voltage supplied to the motor to control speed.

Common Wiring Configurations
Understanding the wiring configurations for 2 speed electric motors is essential for proper installation and
operation. The wiring must accommodate switching between speeds while maintaining motor safety and
efficiency.

Dahlander Wiring Configuration
The Dahlander wiring method involves connecting the winding leads in series or parallel to change the
pole number. This is achieved through specific terminal connections and switching mechanisms such as
contactors. The wiring diagram typically shows separate terminals for low and high-speed connections.

Dual Winding Wiring Configuration
Dual winding motors have separate terminals for each winding. Wiring involves connecting the power
supply to one winding at a time, controlled via switches or contactors. Each winding corresponds to a speed,
and care must be taken to ensure that the windings are never energized simultaneously.

Control Wiring Considerations
The control wiring often includes start/stop circuits, speed selectors, and protective devices such as overload
relays. Proper integration of these components ensures safe and reliable speed switching.

Control Methods for 2 Speed Motors
Effective control of two-speed motors requires suitable switching and protection mechanisms to manage the
transition between speeds and prevent damage.

Manual Switching
Manual switching involves using physical switches or contactors to change the motor winding connections.
Operators select the desired speed by engaging the appropriate switch, which directs power to the
corresponding winding or configuration.



Automatic Control Systems
Automatic control systems use relays, timers, or programmable logic controllers (PLCs) to regulate speed
transitions based on process requirements. These systems enhance efficiency and reduce the risk of human
error.

Overload and Protection Devices
Incorporating overload relays, fuses, and circuit breakers in the control circuit protects the motor from
electrical faults and mechanical overloads during speed changes.

Step-by-Step Wiring Process
Wiring a 2 speed electric motor involves careful planning and execution to ensure correct operation and
safety.

Preparation and Safety Checks
Before wiring, verify the motor specifications, wiring diagrams, and power supply details. De-energize all
circuits and use appropriate personal protective equipment (PPE).

Identifying Motor Terminals
Locate and label the motor terminals according to the wiring diagram. Terminals for low and high-speed
windings are usually clearly marked.

Connecting Power and Control Circuits
Follow these general steps:

Connect the power supply lines to the motor terminals designated for each speed.1.

Wire the control devices such as contactors and switches according to the control schematic.2.

Install overload protection devices in series with the motor supply.3.

Ensure that interlocks prevent both windings from being energized simultaneously.4.



Double-check all connections for tightness and correctness before energizing.5.

Safety and Troubleshooting
Proper safety practices and troubleshooting techniques are essential to maintain reliable operation of two-
speed motors and prevent damage or injury.

Safety Precautions
Always adhere to electrical codes and standards. Use lockout/tagout procedures during installation and
maintenance. Verify that the motor is properly grounded to avoid electrical shocks.

Common Wiring Issues
Typical problems include incorrect terminal connections, simultaneous energization of both windings, and
faulty control devices. These issues can cause motor overheating, reduced efficiency, or failure to switch
speeds.

Troubleshooting Steps

Inspect wiring against the motor’s wiring diagram.

Test control circuit components for proper operation.

Measure voltage and current during operation to detect anomalies.

Verify mechanical components and load conditions.

Replace damaged or worn parts as needed.

Frequently Asked Questions



What is a 2 speed electric motor?
A 2 speed electric motor is a motor designed to operate at two different speeds, typically achieved by
changing the winding connections or using different pole configurations.

How is a 2 speed electric motor wired?
A 2 speed electric motor is wired by connecting its windings to different terminals or taps that correspond
to each speed setting, often involving separate start and run windings or pole changing techniques.

What are the common wiring methods for 2 speed electric motors?
Common wiring methods include Dahlander wiring, pole changing, and using separate windings for each
speed, with connections made via specific terminal boards or speed switches.

Can I use a single capacitor for both speeds in a 2 speed capacitor start
motor?
Typically, separate capacitors are used for each speed to optimize performance, but in some designs a single
capacitor may suffice depending on motor specifications.

How do I identify the speed wiring terminals on a 2 speed motor?
Speed wiring terminals are usually labeled on the motor nameplate or terminal box, indicating high speed
(H), low speed (L), common (C), and sometimes start (S) terminals.

Is it safe to change the speed wiring connections while the motor is
powered?
No, always disconnect power before changing any wiring connections to avoid electrical shock and damage
to the motor or control equipment.

What tools are needed for wiring a 2 speed electric motor?
Basic tools include a multimeter for continuity and voltage checks, wire strippers, screwdrivers, wire
connectors, and possibly a wiring diagram specific to the motor model.

How does Dahlander wiring work in a 2 speed motor?
Dahlander wiring changes the number of poles in the motor winding to achieve two speeds by
reconfiguring the windings between series and parallel connections.



Can a 2 speed motor be controlled with a single starter?
Yes, but the starter must be designed to handle multiple connections and switching for the two speeds
safely, often using a two-speed contactor or a speed selector switch integrated with the starter.

Additional Resources
1. Two-Speed Electric Motor Wiring and Control
This comprehensive guide covers the fundamentals of wiring two-speed electric motors, focusing on both
single-phase and three-phase configurations. It offers detailed diagrams and step-by-step instructions for
wiring methods, including Dahlander and dual-voltage motors. The book also explains the operational
principles behind speed changes and provides troubleshooting tips for common issues.

2. Practical Electric Motor Wiring: Two-Speed and Multi-Speed Motors
Designed for electricians and technicians, this book dives into practical approaches to wiring two-speed
motors, emphasizing safety and code compliance. It includes real-world examples of control circuits, wiring
schematics, and testing procedures. Readers will learn how to select appropriate components and
implement control strategies for effective motor speed control.

3. Electric Motor Control: Two-Speed and Variable Speed Applications
Focusing on motor control systems, this title explores methods to wire and control two-speed motors using
contactors, relays, and electronic drives. It explains the integration of two-speed motors into industrial
automation systems and covers troubleshooting techniques. The book also highlights energy efficiency
considerations when operating motors at different speeds.

4. Industrial Motor Wiring and Maintenance: Two-Speed Motors Explained
This book provides an in-depth look at the wiring, maintenance, and repair of two-speed electric motors in
industrial settings. It covers motor types, wiring diagrams, and common faults encountered during
operation. Maintenance schedules and diagnostic tools are discussed to help professionals ensure reliable
motor performance.

5. Two-Speed Motor Circuits: Wiring and Control Techniques
A technical manual focused on the circuitry involved in two-speed motor control, including direct-on-line
and star-delta configurations. The book offers wiring diagrams, control logic explanations, and practical tips
for implementing efficient and safe motor circuits. It is ideal for electrical engineers and technicians
working with motor control panels.

6. Fundamentals of Two-Speed Motor Wiring and Operation
This introductory text explains the basic principles behind two-speed motor operation and wiring. It breaks
down motor construction, winding arrangements, and switching mechanisms that enable speed changes.
The book is suitable for students and beginners seeking to understand the essentials of two-speed motor
systems.



7. Advanced Two-Speed Electric Motor Wiring and Troubleshooting
Targeted at experienced electricians, this book delves into complex wiring scenarios and advanced
troubleshooting techniques for two-speed motors. It covers inverter-based speed control integration and
diagnostics for motor protection devices. Readers will find detailed case studies and solutions to challenging
motor wiring problems.

8. Two-Speed Motor Control Circuits: Design and Implementation
This text explores the design aspects of control circuits used in two-speed motor applications. It discusses
component selection, wiring layouts, and programming of control devices such as PLCs and timers. The
book is valuable for designers and engineers developing custom motor control solutions.

9. Electric Motors and Controls: Two-Speed Wiring Essentials
Covering a broad spectrum of electric motor control topics, this book includes a dedicated section on two-
speed motor wiring. It provides clear illustrations and explains wiring standards and best practices for safe
and efficient motor operation. The book serves as a handy reference for electricians, maintenance personnel,
and students alike.
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