diagram of an automatic transmission

diagram of an automatic transmission is essential for understanding the
intricate workings of this complex automotive component. An automatic
transmission is a vital part of modern vehicles, allowing seamless gear
shifts without driver intervention. The diagram of an automatic transmission
illustrates the interconnected parts, including the torque converter,
planetary gear sets, clutches, bands, and hydraulic systems. This article
provides a comprehensive explanation of these components and their functions,
helping to demystify the operation of automatic transmissions. Additionally,
it covers the types of automatic transmissions and the significance of each
part depicted in the diagram. Understanding this diagram is crucial for
automotive technicians, engineers, and enthusiasts interested in vehicle
mechanics and repair. The following sections detail the main elements
displayed in a diagram of an automatic transmission and their roles in
vehicle performance.

e Overview of Automatic Transmission Components
e Torque Converter Explained

e Planetary Gear Sets and Gear Ratios

e Hydraulic System and Control Mechanism

e Clutches and Bands Functionality

e Types of Automatic Transmissions

e Interpreting the Diagram for Maintenance and Repair

Overview of Automatic Transmission Components

The diagram of an automatic transmission typically showcases several key
components that work together to transfer power from the engine to the
wheels. These components are engineered to provide smooth acceleration,
efficient fuel consumption, and optimal driving comfort. The main parts
include the torque converter, planetary gear sets, hydraulic system,
clutches, and bands. Each plays a distinct role in the transmission’s
operation. For example, the torque converter replaces the traditional clutch
in a manual transmission, allowing the engine to spin somewhat independently
of the transmission. The planetary gear sets are responsible for changing
gear ratios, which control the vehicle’s speed and torque. The hydraulic
system manages fluid flow and pressure, engaging and disengaging clutches and
bands to shift gears automatically.

Key Components Listed

Understanding the components highlighted in the diagram of an automatic
transmission helps clarify how the system functions as a whole. These
components include:



e Torque Converter: Transfers rotating power from the engine to the
transmission input shaft.

e Planetary Gear Sets: Provide multiple gear ratios through a combination
of sun gears, planet gears, and ring gears.

e Hydraulic System: Controls gear shifts by directing transmission fluid
under pressure.

e Clutches and Bands: Engage and lock specific gears or gear sets for
various driving conditions.

e Valve Body: The control center that directs hydraulic fluid to activate
the correct clutch or band.

Torque Converter Explained

The torque converter is a crucial component depicted in the diagram of an
automatic transmission. It functions as a fluid coupling between the engine
and the transmission, allowing the engine to continue running even when the
vehicle is at a stop. This component replaces the manual transmission’s
clutch and provides torque multiplication during acceleration. The torque
converter consists of three main parts: the impeller (pump), turbine, and
stator. The impeller, connected to the engine, spins and pushes transmission
fluid onto the turbine, which is connected to the transmission input shaft.
The stator redirects fluid returning from the turbine to improve efficiency
and torque multiplication.

Functions of the Torque Converter

The torque converter performs several important functions:

e Torque Multiplication: Increases torque output during initial
acceleration.

e Fluid Coupling: Transmits engine power smoothly to the transmission
without direct mechanical connection.

e Allows Idle: Enables the engine to idle while the wvehicle is stationary
without stalling.

Planetary Gear Sets and Gear Ratios

Central to the operation of an automatic transmission is the planetary gear
set, which is clearly marked in the diagram of an automatic transmission.
This gear system is unique because it can provide multiple gear ratios within
a compact space. A planetary gear set consists of a sun gear, planet gears, a
planet carrier, and a ring gear. By holding different components stationary
or allowing them to rotate, various gear ratios are achieved. This
versatility enables the transmission to shift seamlessly between gears,
optimizing power delivery and fuel efficiency.



Types of Gear Ratios Provided

The planetary gear set allows for several gear ratios, including:
1. First Gear: Provides maximum torque multiplication for acceleration.
2. Second Gear: Balances torque and speed for moderate driving conditions.
3. Third Gear: Offers direct drive for efficient cruising.
4. Reverse Gear: FEnables backward movement by reversing gear rotation.

5. Overdrive: Reduces engine RPM at high speeds to improve fuel economy.

Hydraulic System and Control Mechanism

The hydraulic system is a vital part of the diagram of an automatic
transmission and functions as the transmission’s nervous system. It uses
pressurized transmission fluid to engage clutches and bands that select the
appropriate gear ratio. The transmission fluid circulates through a network
of channels and valves, primarily controlled by the valve body. The valve
body directs fluid flow based on input from the vehicle’s speed sensors,
throttle position, and temperature sensors. This system ensures that gear
changes occur smoothly and at the correct times without driver input.

Components of the Hydraulic System

The hydraulic system includes several important parts:

e Transmission Fluid Pump: Generates hydraulic pressure by circulating
transmission fluid.

Valve Body: Contains valves that regulate fluid flow to different parts
of the transmission.

Solenoids: Electronically controlled valves that modulate hydraulic
pressure for gear shifting.

Fluid Passages: Channels within the transmission case that direct fluid
to clutches and bands.

Clutches and Bands Functionality

Clutches and bands are essential components shown in the diagram of an
automatic transmission that facilitate gear changes by locking and unlocking
specific gears or gear sets. Clutches are typically multi-plate friction
discs that engage to transfer power within the planetary gear sets. Bands
wrap around gear drums and tighten to hold parts of the gear set stationary.
The coordinated operation of clutches and bands allows the transmission to
switch between different gear ratios efficiently and quietly.



Types and Roles of Clutches and Bands

In an automatic transmission, there are various clutches and bands with
distinct functions:

e Multiple-Plate Clutches: Engage and disengage gears by applying friction
between rotating plates.

e Brake Bands: Apply pressure around a drum to hold a gear stationary.

e Overrunning Clutches: Allow rotation in one direction and lock in the
other to improve shifting smoothness.

Types of Automatic Transmissions

The diagram of an automatic transmission can vary depending on the
transmission type. Various automatic transmission designs exist, each with
specific mechanisms and layouts. The most common types include traditional
hydraulic automatic transmissions, continuously variable transmissions
(CVTs), and dual-clutch transmissions (DCTs). Each type employs different
technology to achieve automatic gear shifting but shares similar fundamental
components such as torque converters and gear sets (except for some CVTs).

Common Types Explained

These are the primary types of automatic transmissions:

1. Hydraulic Automatic Transmission: Uses planetary gear sets and hydraulic
controls for gear shifting.

2. Continuously Variable Transmission (CVT): Uses a belt and pulley system
to provide an infinite range of gear ratios.

3. Dual-Clutch Transmission (DCT): Employs two clutches to pre-select gears
for rapid shifting.

Interpreting the Diagram for Maintenance and
Repair

A clear diagram of an automatic transmission is invaluable for diagnosing
issues and performing maintenance or repairs. Technicians rely on such
diagrams to identify component locations, fluid flow paths, and mechanical
relationships within the transmission. Proper interpretation helps detect
wear in clutches and bands, hydraulic leaks, or malfunctioning solenoids.
Understanding the diagram also aids in tasks such as fluid replacement,
filter changes, and electronic control system troubleshooting. Having a
detailed view of the transmission’s internal layout improves repair accuracy
and reduces vehicle downtime.



Maintenance Tips Based on the Diagram

Key maintenance practices informed by the transmission diagram include:

e Regular transmission fluid checks and replacement to maintain hydraulic
pressure and lubrication.

e Inspection of clutch packs and bands for wear and tear.

e Monitoring solenoid and valve body functionality for proper gear
shifting.

e Checking the torque converter for signs of failure such as shuddering or
slipping.

Frequently Asked Questions

What is an automatic transmission diagram?

An automatic transmission diagram is a detailed illustration showing the
components and workings of an automatic transmission system in a wvehicle,
including gears, clutches, hydraulic circuits, and control mechanisms.

Why is the diagram of an automatic transmission
important?
The diagram helps technicians and engineers understand the internal structure

and function of the transmission, facilitating diagnosis, repair, and
maintenance.

What are the main components shown in an automatic
transmission diagram?

Key components include the torque converter, planetary gear sets, hydraulic
pump, clutches, bands, valve body, and output shaft.

How does the planetary gear set appear in an
automatic transmission diagram?

The planetary gear set is typically shown as a group of gears consisting of a
sun gear, planet gears, and a ring gear, which work together to provide
different gear ratios.

What role does the valve body play as seen in the
transmission diagram?

The valve body controls hydraulic fluid flow to various clutches and bands,
enabling gear shifts and regulating the transmission operation.



Can the diagram of an automatic transmission help in
troubleshooting?

Yes, by understanding the flow paths and component interactions shown in the
diagram, technicians can isolate issues such as slipping, shifting problems,
or hydraulic failures.

How detailed are automatic transmission diagrams
typically?

They range from simplified schematic diagrams showing fluid flow and control
circuits to highly detailed mechanical drawings of individual parts and
assemblies.

Is the torque converter shown in an automatic
transmission diagram?

Yes, the torque converter is usually illustrated as a key component
connecting the engine to the transmission, responsible for transferring and
multiplying torque.

Where can one find accurate diagrams of automatic
transmissions?

Accurate diagrams are available in vehicle service manuals, automotive repair
guides, manufacturer technical documents, and specialized automotive
education resources.

How do modern automatic transmission diagrams differ
from older versions?

Modern diagrams often include electronic control units (ECUs), sensors, and
solenoids reflecting advancements in transmission technology and integration
with vehicle electronics.

Additional Resources

1. Automatic Transmission Fundamentals: Diagrams and Operation

This book provides a comprehensive overview of automatic transmission
systems, focusing on detailed diagrams that illustrate the internal
components and their functions. It covers the principles of operation,
including hydraulic circuits and gear sets, making it ideal for students and
automotive technicians. The clear visuals help readers understand complex
mechanisms with ease.

2. Understanding Automatic Transmission Systems Through Diagrams

A practical guide emphasizing schematic and exploded view diagrams of
automatic transmissions. The book breaks down each part and its role within
the system, helping readers visualize how automatic transmissions shift gears
and manage power. It also includes troubleshooting tips based on diagram
analysis.

3. Automatic Transmission Repair and Rebuild Illustrated



This manual combines step-by-step instructions with detailed diagrams to
guide readers through the repair and rebuilding process of automatic
transmissions. The illustrations help clarify the assembly and disassembly of
key components, enabling both beginners and experienced mechanics to perform
maintenance accurately.

4. Hydraulic Circuits of Automatic Transmissions: A Visual Approach

Focusing specifically on the hydraulic system within automatic transmissions,
this book uses clear diagrams to explain fluid flow, pressure control, and
valve operation. It is an essential resource for understanding how hydraulic
circuits influence gear shifting and overall transmission performance.

5. Automatic Transmission Gear Train Diagrams and Functionality

This title dives deep into the gear train arrangements found in automatic
transmissions, providing detailed diagrams and explanations of planetary gear
sets. Readers will gain insights into gear ratios, torque conversion, and how
different gear combinations are achieved through specific configurations.

6. Automatic Transmission Electronics and Diagrams

Covering the electronic control side of modern automatic transmissions, this
book includes wiring diagrams, sensor locations, and control module
functions. It explains how electronic systems interact with mechanical
components to optimize shifting and improve vehicle performance.

7. Troubleshooting Automatic Transmission Problems Using Diagrams

An invaluable resource for diagnosing transmission issues, this book uses
flowcharts and system diagrams to pinpoint common faults. Technicians and DIY
enthusiasts can follow the visual guides to identify problems related to
hydraulic pressure, solenoids, and mechanical wear.

8. Automatic Transmission Clutch and Band Diagrams Explained

This book focuses on the clutch packs and bands inside automatic
transmissions, providing detailed cross—-sectional diagrams that reveal their
operation during gear changes. It explains how these components engage and
release to facilitate smooth shifting and how wear affects transmission
function.

9. Comprehensive Guide to Automatic Transmission Components with Diagrams
Offering a broad overview of all major automatic transmission parts, this
guide features exploded diagrams and part descriptions. It is designed to aid
in parts identification, assembly understanding, and educational purposes for
both students and professionals in automotive fields.
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Unlocking the Secrets of Automatic Transmissions: A
Comprehensive Guide to Their Internal Workings

This ebook delves into the intricate mechanisms of automatic transmissions, exploring their
evolution, operation, components, and maintenance, providing both theoretical understanding and
practical insights for car enthusiasts, mechanics, and anyone curious about the engineering marvel
that seamlessly connects engine power to the wheels.

Ebook Title: Mastering Automatic Transmissions: A Deep Dive into Design and Function
Contents:

Introduction: What is an automatic transmission? Its history and advantages over manual
transmissions.

Chapter 1: Core Components and Their Functions: A detailed breakdown of the key parts, including
torque converter, planetary gearset, valve body, clutches, bands, and hydraulic control system.
Chapter 2: Operational Principles: How it Shifts Gears: Explaining the process of gear selection,
torque multiplication, and shift scheduling, including the role of sensors and electronic control units
(ECUs).

Chapter 3: Types of Automatic Transmissions: Exploring different transmission types such as
conventional automatics, continuously variable transmissions (CVTs), dual-clutch transmissions
(DCTs), and automated manual transmissions (AMTs), highlighting their strengths and weaknesses.
Chapter 4: Troubleshooting and Maintenance: Common problems, preventative maintenance
procedures, and basic troubleshooting techniques.

Chapter 5: Future Trends in Automatic Transmission Technology: Examining emerging technologies
such as hybrid transmissions and electric vehicle (EV) powertrains.

Conclusion: Summarizing key concepts and encouraging further learning.

Detailed Explanation of Outline Points:

Introduction: This section will provide a concise definition of automatic transmissions, tracing their
historical development from early designs to the sophisticated systems found in modern vehicles. It
will emphasize the convenience and efficiency advantages over manual transmissions.

Chapter 1: Core Components and Their Functions: This chapter will serve as a detailed anatomical
exploration of the automatic transmission. Each major component (torque converter, planetary
gearset, valve body, clutches, bands, and hydraulic control system) will be illustrated with diagrams
and explained in simple terms. The function and interaction of these components will be thoroughly
discussed.

Chapter 2: Operational Principles: How it Shifts Gears: This chapter will explain the mechanics of
gear shifting. The intricate process of selecting gears, multiplying torque, and the role of sensors

and ECUs in managing the shifting process will be explained using clear language and diagrams.

The concept of shift scheduling and its optimization will also be addressed.

Chapter 3: Types of Automatic Transmissions: This chapter will explore the diversity in automatic



transmission design. Different types - conventional automatics, CVTs, DCTs, and AMTs - will be
compared and contrasted, outlining their advantages, disadvantages, and typical applications.
Recent advancements and trends in each type will be highlighted.

Chapter 4: Troubleshooting and Maintenance: This practical section will focus on common problems
encountered in automatic transmissions, along with preventive maintenance strategies. Basic
troubleshooting techniques, emphasizing safe practices, will be provided. The importance of regular
fluid changes and filter replacements will be stressed.

Chapter 5: Future Trends in Automatic Transmission Technology: This chapter will examine the
ongoing evolution of automatic transmission technology. The integration of hybrid systems, the
prevalence of electric vehicles, and the resulting changes in powertrain design will be discussed.
Emerging trends in efficiency and performance enhancement will be highlighted.

Conclusion: This section will recap the essential points covered in the ebook, reinforcing
understanding and encouraging readers to delve deeper into the fascinating world of automatic
transmissions. Resources for further learning will be suggested.

#Diagram of an Automatic Transmission: A Detailed Look
Inside

Automatic transmissions are complex systems, but understanding their fundamental workings can be
rewarding. Let's dissect the inner workings of a typical automatic transmission, focusing on the
major components and their interactions.

1. Torque Converter:

The torque converter is the heart of the automatic transmission. It's a fluid coupling that transmits
power from the engine to the transmission. Unlike a direct clutch, it allows for smooth starts and
prevents engine stalling. It consists of three main parts: a pump impeller connected to the engine, a
turbine connected to the transmission input shaft, and a stator positioned between them. The stator
redirects the fluid flow, multiplying torque and enabling smooth acceleration. Modern torque
converters often incorporate lock-up clutches for improved efficiency at higher speeds, directly
coupling the engine and transmission for reduced losses. Recent research focuses on improving
torque converter efficiency through optimized fluid dynamics and innovative clutch designs.

2. Planetary Gearset:

The planetary gearset is a sophisticated arrangement of gears that allows for multiple gear ratios



within a compact space. It typically consists of a sun gear, planet gears, and a ring gear. By locking
or releasing different components of the planetary gearset using clutches and bands, the
transmission achieves various gear ratios. The precise control of these clutches and bands is crucial
for smooth shifting.

3. Valve Body:

The valve body is the brain of the automatic transmission. It's a complex assembly of valves,
passages, and control circuits that regulate hydraulic pressure to operate the clutches and bands.
The valve body directs hydraulic fluid to the appropriate components, determining which gear is
engaged based on engine speed, throttle position, and other factors. Modern transmissions often use
electronic control units (ECUs) to control the valve body, enhancing shift quality and fuel efficiency.
Recent advancements have focused on incorporating advanced algorithms and machine learning to
optimize shift patterns in real-time, adapting to driving style and conditions.

4. Clutches and Bands:

Clutches and bands are friction devices that engage and disengage the components of the planetary
gearset. Clutches typically consist of multiple steel plates and friction plates that are squeezed
together by hydraulic pressure. Bands are steel bands lined with friction material that wrap around
drums. The precise control of clutches and bands is vital for smooth and efficient shifting.

5. Hydraulic Control System:

The hydraulic control system is responsible for delivering the necessary hydraulic pressure to the
clutches and bands. It uses a pump to create hydraulic pressure, which is then directed by the valve
body to the appropriate components. The hydraulic system must be meticulously designed and
maintained to ensure optimal performance and reliability.

6. Electronic Control Unit (ECU):

Modern automatic transmissions rely heavily on ECUs to manage their operation. The ECU receives
inputs from various sensors, such as engine speed, vehicle speed, throttle position, and transmission
temperature. Based on these inputs, the ECU adjusts the hydraulic pressure and the operation of
clutches and bands to optimize shifting for performance and fuel efficiency. Sophisticated algorithms



and adaptive learning capabilities allow for seamless and responsive shifts, adapting to different
driving conditions.

Troubleshooting and Maintenance:

Regular fluid changes are crucial for the longevity of an automatic transmission. The transmission
fluid lubricates the components, cools the system, and helps to transfer hydraulic pressure. Ignoring
fluid changes can lead to premature wear and potential failure. Other maintenance tasks include
checking the fluid level and condition, inspecting the transmission pan for debris, and replacing the
transmission filter. Common problems include slipping gears, harsh shifting, and complete
transmission failure.

Future Trends:

Future automatic transmissions will likely focus on increased efficiency, reduced emissions, and
improved performance. This includes advancements in hybrid technology, the development of more
efficient torque converters, and further integration of electric motors. The use of artificial
intelligence (AI) and machine learning will likely become more prevalent, allowing for self-learning
and adaptive control systems.

FAQs

1. What is the difference between a torque converter and a clutch? A torque converter uses fluid to
transmit power, providing smooth starts, while a clutch uses direct mechanical engagement.

2. How does an automatic transmission shift gears? By engaging and disengaging clutches and
bands within the planetary gearset, controlled by the valve body and ECU.

3. What are the common signs of an automatic transmission problem? Slipping gears, harsh shifting,
strange noises, and leaks.

4. How often should I change my automatic transmission fluid? Consult your vehicle's owner's
manual; typically every 30,000 to 60,000 miles.

5. What is a CVT transmission? A continuously variable transmission offers an infinite number of
gear ratios for optimal efficiency.

6. How does a dual-clutch transmission (DCT) work? Uses two separate clutches to switch gears
extremely quickly.



7. What is the role of the valve body in an automatic transmission? It controls hydraulic pressure to
operate clutches and bands, determining gear selection.

8. What are the advantages of an automatic transmission over a manual? Convenience, smoother
operation, and generally improved fuel economy in modern designs.

9. What is the future of automatic transmission technology? Increased efficiency through hybrid
integration, Al-powered control systems, and electric vehicle powertrains.

Related Articles:

1. Understanding Torque Converters: A Detailed Guide: Explores the inner workings and function of
torque converters.

2. Planetary Gearsets: The Heart of Automatic Transmissions: Focuses specifically on the design and
operation of planetary gearsets.

3. Automatic Transmission Valve Body Explained: A detailed analysis of the valve body's role and its
components.

4. Troubleshooting Automatic Transmission Problems: Covers common problems and
troubleshooting techniques.

5. Choosing the Right Transmission Fluid: Guidance on selecting and using appropriate transmission
fluid.

6. The Evolution of Automatic Transmissions: A historical perspective on the development of
automatic transmission technology.

7. Continuously Variable Transmissions (CVTs): Advantages and Disadvantages: Compares and
contrasts CVTs with traditional automatics.

8. Dual-Clutch Transmissions (DCTs): Performance and Efficiency: Explores the design and benefits
of DCTs.

9. Automatic Transmission Maintenance: A Comprehensive Guide: Provides a detailed guide on
regular maintenance tasks and their importance.

diagram of an automatic transmission: Automotive Automatic Transmission and
Transaxles Keith Santini, Kirk VanGelder, 2017-05-04 Automotive Automatic Transmission and
Transaxles, published as part of the CDX Master Automotive Technician Series, provides students
with an in-depth introduction to diagnosing, repairing, and rebuilding transmissions of all types.
Utilizing a “strategy-based diagnostics” approach, this book helps students master technical
trouble-shooting in order to address the problem correctly on the first attempt.

diagram of an automatic transmission: Dynamic Analysis and Control System Design of
Automatic Transmissions Joel M Maguire, Huei Peng, Shushan Bai, 2013-02-12 While the basic



working principle and the mechanical construction of automatic transmissions has not changed
significantly, increased requirements for performance, fuel economy, and drivability, as well as the
increasing number of gears has made it more challenging to design the systems that control modern
automatic transmissions. New types of transmissions—continuously variable transmissions (CVT),
dual clutch transmissions (DCT), and hybrid powertrains—have presented added challenges. Gear
shifting in today’s automatic transmissions is a dynamic process that involves synchronized torque
transfer from one clutch to another, smooth engine speed change, engine torque management, and
minimization of output torque disturbance. Dynamic analysis helps to understand gear shifting
mechanics and supports creation of the best design for gear shift control systems in passenger cars,
trucks, buses, and commercial vehicles. Based on the authors’ graduate-level teaching material, this
well-illustrated book relays how the fundamental principles of hydraulics and control systems are
applied to today’s automatic transmissions. It opens with coverage of basic automatic transmission
mechanics and then details dynamics and controls associated with modern automatic transmissions.
Topics covered include: gear shifting mechanics and controls, dynamic models of planetary
automatic transmissions, design of hydraulic control systems, learning algorithms for achieving
consistent shift quality, torque converter clutch controls, centrifugal pendulum vibration absorbers,
friction launch controls, shift scheduling and integrated powertrain controls, continuously variable
transmission ratio controls, dual-clutch transmission controls, and more. The book includes many
equations and clearly explained examples. Sample Simulink models of various transmission
mechanical, hydraulic and control subsystems are also provided. Chapter Two, which covers
planetary gear automatic transmissions, includes homework questions, making it ideal for classroom
use. In addition to students, new engineers will find the book helpful because it provides the basics
of transmission dynamics and control. More experienced engineers will appreciate the theoretical
discussions that will help elevate the reader’s knowledge. Although many automatic
transmission-related books have been published, most focus on mechanical construction, operation
principles, and control hardware. None tie the dynamic analysis, control system design, and analytic
investigation of the mechanical, hydraulic, and electronic controls as does this book.

diagram of an automatic transmission: Cost, Effectiveness, and Deployment of Fuel
Economy Technologies for Light-Duty Vehicles National Research Council, Division on
Engineering and Physical Sciences, Board on Energy and Environmental Systems, Committee on the
Assessment of Technologies for Improving Fuel Economy of Light-Duty Vehicles, Phase 2,
2015-09-28 The light-duty vehicle fleet is expected to undergo substantial technological changes
over the next several decades. New powertrain designs, alternative fuels, advanced materials and
significant changes to the vehicle body are being driven by increasingly stringent fuel economy and
greenhouse gas emission standards. By the end of the next decade, cars and light-duty trucks will be
more fuel efficient, weigh less, emit less air pollutants, have more safety features, and will be more
expensive to purchase relative to current vehicles. Though the gasoline-powered spark ignition
engine will continue to be the dominant powertrain configuration even through 2030, such vehicles
will be equipped with advanced technologies, materials, electronics and controls, and aerodynamics.
And by 2030, the deployment of alternative methods to propel and fuel vehicles and alternative
modes of transportation, including autonomous vehicles, will be well underway. What are these new
technologies - how will they work, and will some technologies be more effective than others? Written
to inform The United States Department of Transportation's National Highway Traffic Safety
Administration (NHTSA) and Environmental Protection Agency (EPA) Corporate Average Fuel
Economy (CAFE) and greenhouse gas (GHG) emission standards, this new report from the National
Research Council is a technical evaluation of costs, benefits, and implementation issues of fuel
reduction technologies for next-generation light-duty vehicles. Cost, Effectiveness, and Deployment
of Fuel Economy Technologies for Light-Duty Vehicles estimates the cost, potential efficiency
improvements, and barriers to commercial deployment of technologies that might be employed from
2020 to 2030. This report describes these promising technologies and makes recommendations for
their inclusion on the list of technologies applicable for the 2017-2025 CAFE standards.



diagram of an automatic transmission: Automotive Transmissions Harald Naunheimer,
Bernd Bertsche, Joachim Ryborz, Wolfgang Novak, 2010-11-09 This book gives a full account of the
development process for automotive transmissions. Main topics: - Overview of the traffic - vehicle -
transmission system - Mediating the power flow in vehicles - Selecting the ratios - Vehicle
transmission systems - basic design principles - Typical designs of vehicle transmissions - Layout and
design of important components, e.g. gearshifting mechanisms, moving-off elements, pumps,
retarders - Transmission control units - Product development process, Manufacturing technology of
vehicle transmissions, Reliability and testing The book covers manual, automated manual and
automatic transmissions as well as continuously variable transmissions and hybrid drives for
passenger cars and commercial vehicles. Furthermore, final drives, power take-offs and transfer
gearboxes for 4-WD-vehicles are considered. Since the release of the first edition in 1999 there have
been a lot of changes in the field of vehicles and transmissions. About 40% of the second edition’s
content is new or revised with new data.

diagram of an automatic transmission: Automotive Automatic Transmission and
Transaxles Keith Santini, Kirk Vangelder, 2017-05-18 Automotive Automatic Transmission and
Transaxles, published as part of the CDX Master Automotive Technician Series, provides students
with an in-depth introduction to diagnosing, repairing, and rebuilding transmissions of all types.
Utilizing a strategy-based diagnostics approach, this book helps students master technical
trouble-shooting in order to address the problem correctly on the first attempt. -Outcome focused
with clear objectives, assessments, and seamless coordination with task sheets -Introduces
transmission design and operation, electronic controls, torque converters, gears and shafts, reaction
and friction units, and manufacturer types -Equips students with tried-and-true techniques for use
with complex shop problems -Combines the latest technology for computer-controlled transmissions
with traditional skills for hydraulic transmissions -Filled with pictures and illustrations that aid
comprehension, as well as real-world examples that put theory into practice -Offers instructors an
intuitive, methodical course structure and helpful support tools With complete coverage of this
specialized topic, this book prepares students for MAST certification and the full range of
transmission problems they will encounter afterward as a technician. About CDX Master Automotive
Technician Series Organized around the principles of outcome-based education, CDX offers a
uniquely flexible and in-depth program which aligns learning and assessments into one cohesive and
adaptable learning system. Used in conjunction with CDX MAST Online, CDX prepares students for
professional success with media-rich integrated solutions. The CDX Automotive MAST Series will
cover all eight areas of ASE certification.

diagram of an automatic transmission: ,

diagram of an automatic transmission: Dynamic Analysis and Control System Design of
Automatic Transmissions Joel M Maguire, Huei Peng, Shushan Bai, 2013-02-12 While the basic
working principle and the mechanical construction of automatic transmissions has not changed
significantly, increased requirements for performance, fuel economy, and drivability, as well as the
increasing number of gears has made it more challenging to design the systems that control modern
automatic transmissions. New types of transmissions—continuously variable transmissions (CVT),
dual clutch transmissions (DCT), and hybrid powertrains—have presented added challenges. Gear
shifting in today’s automatic transmissions is a dynamic process that involves synchronized torque
transfer from one clutch to another, smooth engine speed change, engine torque management, and
minimization of output torque disturbance. Dynamic analysis helps to understand gear shifting
mechanics and supports creation of the best design for gear shift control systems in passenger cars,
trucks, buses, and commercial vehicles. Based on the authors’ graduate-level teaching material, this
well-illustrated book relays how the fundamental principles of hydraulics and control systems are
applied to today’s automatic transmissions. It opens with coverage of basic automatic transmission
mechanics and then details dynamics and controls associated with modern automatic transmissions.
Topics covered include: gear shifting mechanics and controls, dynamic models of planetary
automatic transmissions, design of hydraulic control systems, learning algorithms for achieving



consistent shift quality, torque converter clutch controls, centrifugal pendulum vibration absorbers,
friction launch controls, shift scheduling and integrated powertrain controls, continuously variable
transmission ratio controls, dual-clutch transmission controls, and more. The book includes many
equations and clearly explained examples. Sample Simulink models of various transmission
mechanical, hydraulic and control subsystems are also provided. Chapter Two, which covers
planetary gear automatic transmissions, includes homework questions, making it ideal for classroom
use. In addition to students, new engineers will find the book helpful because it provides the basics
of transmission dynamics and control. More experienced engineers will appreciate the theoretical
discussions that will help elevate the reader’s knowledge. Although many automatic
transmission-related books have been published, most focus on mechanical construction, operation
principles, and control hardware. None tie the dynamic analysis, control system design, and analytic
investigation of the mechanical, hydraulic, and electronic controls as does this book.

diagram of an automatic transmission: The Automotive Transmission Book Robert
Fischer, Ferit Kuiciikay, Gunter Jirgens, Rolf Najork, Burkhard Pollak, 2015-05-11 This book
presents essential information on systems and interactions in automotive transmission technology
and outlines the methodologies used to analyze and develop transmission concepts and designs.
Functions of and interactions between components and subassemblies of transmissions are
introduced, providing a basis for designing transmission systems and for determining their
potentials and properties in vehicle-specific applications: passenger cars, trucks, buses, tractors and
motorcycles. With these fundamentals the presentation provides universal resources for both
state-of-the-art and future transmission technologies, including systems for electric and hybrid
electric vehicles.

diagram of an automatic transmission: Automotive Power Transmission Systems Yi
Zhang, Chris Mi, 2018-07-18 Provides technical details and developments for all automotive power
transmission systems The transmission system of an automotive vehicle is the key to the dynamic
performance, drivability and comfort, and fuel economy. Modern advanced transmission systems are
the combination of mechanical, electrical and electronic subsystems. The development of
transmission products requires the synergy of multi-disciplinary expertise in mechanical
engineering, electrical engineering, and electronic and software engineering. Automotive Power
Transmission Systems comprehensively covers various types of power transmission systems of
ground vehicles, including conventional automobiles driven by internal combustion engines, and
electric and hybrid vehicles. The book covers the technical aspects of design, analysis and control
for manual transmissions, automatic transmission, CVTs, dual clutch transmissions, electric drives,
and hybrid power systems. It not only presents the technical details of key transmission components,
but also covers the system integration for dynamic analysis and control. Key features: Covers
conventional automobiles as well as electric and hybrid vehicles. Covers aspects of design, analysis
and control. Includes the most recent developments in the field of automotive power transmission
systems. The book is essential reading for researchers and practitioners in automotive, mechanical
and electrical engineering.

diagram of an automatic transmission: Electronic Transmission Controls Ronald K
Jurgen, 2000-06-10 The evolution of the automotive transmission has changed rapidly in the last
decade, partly due to the advantages of highly sophisticated electronic controls. This evolution has
resulted in modern automatic transmissions that offer more control, stability, and convenience to the
driver. Electronic Transmission Controls contains 68 technical papers from SAE and other
international organizations written since 1995 on this rapidly growing area of automotive
electronics. This book breaks down the topic into two sections. The section on Stepped
Transmissions covers recent developments in regular and 4-wheel drive transmissions from major
auto manufacturers including DaimlerChrysler, General Motors, Toyota, Honda, and Ford.
Technology covered in this section includes: smooth shift control; automatic transmission efficiency;
mechatronic systems; fuel saving technologies; shift control using information from vehicle
navigation systems; and fuzzy logic control. The section on Continuously Variable Transmissions



presents papers that demonstrate that CVTs offer better efficiency than conventional transmissions.
Technologies covered in this section include: powertrain control; fuel consumption improvement;
development of a 2-way clutch system; internal combustion engines with CVTs in passenger cars;
control and shift strategies; and CVT application to hybrid powertrains. The book concludes with a
chapter on the future of electronic transmissions in automobiles.

diagram of an automatic transmission: Introduction to Modern Vehicle Design Julian
Happian-Smith, 2001-07-16 An Introduction to Modern Vehicle Design provides a thorough
introduction to the many aspects of passenger car design in one volume. Starting with basic
principles, the author builds up analysis procedures for all major aspects of vehicle and component
design. Subjects of current interest to the motor industry, such as failure prevention, designing with
modern materials, ergonomics and control systems are covered in detail, and the author concludes
with a discussion on the future trends in automobile design. With contributions from both academics
lecturing in motor vehicle engineering and those working in the industry, An Introduction to Modern
Vehicle Design provides students with an excellent overview and background in the design of
vehicles before they move on to specialised areas. Filling the niche between the more descriptive
low level books and books which focus on specific areas of the design process, this unique volume is
essential for all students of automotive engineering. - Only book to cover the broad range of topics
for automobile design and analysis procedures - Each topic written by an expert with many years
experience of the automotive industry

diagram of an automatic transmission: Digital Overdrive: Automotive & Transportation
Technology ,

diagram of an automatic transmission: Light and Heavy Vehicle Technology M ] Nunney,
2007-01-18 Light and Heavy Vehicle Technology, Fourth Edition, provides a complete text and
reference to the design, construction and operation of the many and varied components of modern
motor vehicles, including the knowledge needed to service and repair them. This book provides
incomparable coverage of both cars and heavier vehicles, featuring over 1000 illustrations. This new
edition has been brought fully up to date with modern practices and designs, whilst maintaining the
information needed to deal with older vehicles. Two entirely new sections of the book provide a
topical introduction to alternative power sources and fuels, and battery-electric, hybrid and fuel-cell
vehicles. More information on the latest developments in fuel injection, diesel engines and
transmissions has also been added. An expanded list of technical abbreviations now contains over
200 entries - a useful resource for professional technicians in their day-to-day work. This book is an
essential textbook for all students of automotive engineering, particularly on IMI / C&G 4000 series
and BTEC courses and provides all the underpinning knowledge required for NVQs to level 3. By
bridging the gap between basic and more advanced treatments of the subject, it also acts as a useful
source of information for experienced technicians and technically minded motorists, and will help
them to improve their knowledge and skills.

diagram of an automatic transmission: Dyke's Automobile and Gasoline Engine Encyclopedia
A. L. Dyke, 1917

diagram of an automatic transmission: DYKE'S INSTRUCTION , 1918

diagram of an automatic transmission: Dyke's Automobile and Gasoline Engine Encyclopedia
A.L. DYKE, E.E., 1918

diagram of an automatic transmission: Text Book FOR Dyke's Home Study Course OF
Automobile Engineering A.L. DYKE, 1919

diagram of an automatic transmission: Dyke's Automobile and Gasoline Engine
Encyclopedia Andrew Lee Dyke, 1918

diagram of an automatic transmission: Automobile Electrical and Electronic Systems
Tom Denton, 2013-07-04 This textbook will help you learn all the skills you need to pass Level 3
vehicle electrical and electronic systems courses or related modules from City and Guilds, IMI and
BTEC, and is also ideal for higher level ASE, AUR and other qualifications. As electrical and
electronic systems become increasingly more complex and fundamental to the workings of modern




vehicles, understanding these systems is essential for automotive technicians. For students new to
the subject, this book will help to develop this knowledge, but will also assist experienced mechanics
in keeping up with recent technological advances. This new edition includes information on
developments in hybrid car technology, GPS, multiplexing, and electronic stability/vehicle dynamics
control. In full colour and covering the latest course specifications, this is the guide that no student
enrolled on an automotive maintenance and repair course should be without. Also by Tom Denton:
Automobile Mechanical and Electrical Systems ISBN: 978-0-08-096945-9 Advanced Automotive Fault
Diagnosis, Third Edition ISBN: 978-0-08-096955-8

diagram of an automatic transmission: Mitchell Automatic Transmissions and
Transaxles , 1989 Another volume in this practical series for the beginner. No bibliography.
Annotation copyrighted by Book News, Inc., Portland, OR

diagram of an automatic transmission: Advances in Power and Energy Engineering
Yuanzhang Sun, 2016-04-05 Energy and power are playing pivotal roles in social and economic
developments of the modern world. Energy and power engineers and technologists have made our
lives much more comfortable and affordable. However, due to the demands of the global population
on resources and the environment, innovations of more reliable and sustainable energy res

diagram of an automatic transmission: Software Engineering - ESEC/FSE '99 Oskar
Nierstrasz, Michel Lemoine, 2003-05-21 For the second time, the European Software Engineering
Conference is being held jointly with the ACM SIGSOFT Symposium on the Foundations of Software
Engine- ing (FSE). Although the two conferences have different origins and traditions, there is a
significant overlap in intent and subject matter. Holding the conferences jointly when they are held
in Europe helps to make these thematic links more explicit, and enco- ages researchers and
practitioners to attend and submit papers to both events. The ESEC proceedings have traditionally
been published by Springer-Verlag, as they are again this year, but by special arrangement, the
proceedings will be distributed to members of ACM SIGSOFT, as is usually the case for FSE.
ESEC/FSE is being held as a single event, rather than as a pair of collocated events. Submitted
papers were therefore evaluated by a single program committee. ESEC/FSE represents a broad
range of software engineering topics in (mainly) two continents, and consequently the program
committee members were selected to represent a spectrum of both traditional and emerging
software engineering topics. A total of 141 papers were submitted from around the globe. Of these,
nearly half were classified as research -
pers,aquarterasexperiencepapers,andtherestasbothresearchandexperiencepapers. Twenty-nine
papers from five continents were selected for presentation and inclusion in the proceedings. Due to
the large number of industrial experience reports submitted, we have also introduced this year two
sessions on short case study presentations.

diagram of an automatic transmission: Automotive Mechatronics Konrad Reif, 2014-08-25 As
the complexity of automotive vehicles increases this book presents operational and practical issues
of automotive mechatronics. It is a comprehensive introduction to controlled automotive systems
and provides detailed information of sensors for travel, angle, engine speed, vehicle speed,
acceleration, pressure, temperature, flow, gas concentration etc. The measurement principles of the
different sensor groups are explained and examples to show the measurement principles applied in
different types.

diagram of an automatic transmission: Fundamentals of Automotive Technology CDX
Automotive, 2013 Fundamentals of Automotive Technology: Principles and Practice covers crucial
material for career and technical education, secondary/post-secondary, and community college
students and provides both rationales and step-by-step instructions for virtually every non-diagnosis
NATEF task. Each section provides a comprehensive overview of a key topic area, with real-life
problem scenarios that encourage students to develop connections between different skill and
knowledge components. Customer service, safety, and math, science, and literary principles are
demonstrated throughout the text to build student skill levels. Chapters are linked via
cross-reference tools that support skill retention, critical thinking, and problem-solving. Students are



regularly reminded that people skills are as important as technical skills in customer service fields.

diagram of an automatic transmission: Design and Control of Automotive Propulsion
Systems Zongxuan Sun, Guoming G. Zhu, 2014-12-20 Better Understand the Relationship between
Powertrain System Design and Its Control IntegrationWhile powertrain system design and its control
integration are traditionally divided into two different functional groups, a growing trend introduces
the integration of more electronics (sensors, actuators, and controls) into the powertrain system.

diagram of an automatic transmission: Fundamentals of Automotive and Engine
Technology Konrad Reif, 2014-06-16 Hybrid drives and the operation of hybrid vehicles are
characteristic of contemporary automotive technology. Together with the electronic driver assistant
systems, hybrid technology is of the greatest importance and both cannot be ignored by today’s car
drivers. This technical reference book provides the reader with a firsthand comprehensive
description of significant components of automotive technology. All texts are complemented by
numerous detailed illustrations.

diagram of an automatic transmission: Introduction to Fuzzy Logic James K. Peckol,
2021-07-27 INTRODUCTION TO FUZZY LOGIC Learn more about the history, foundations, and
applications of fuzzy logic in this comprehensive resource by an academic leader Introduction to
Fuzzy Logic delivers a high-level but accessible introduction to the rapidly growing and evolving
field of fuzzy logic and its applications. Distinguished engineer, academic, and author James K.
Peckol covers a wide variety of practical topics, including the differences between crisp and fuzzy
logic, the people and professionals who find fuzzy logic useful, and the advantages of using fuzzy
logic. While the book assumes a solid foundation in embedded systems, including basic logic design,
and C/C++ programming, it is written in a practical and easy-to-read style that engages the reader
and assists in learning and retention. The author includes introductions of threshold and perceptron
logic to further enhance the applicability of the material contained within. After introducing readers
to the topic with a brief description of the history and development of the field, Introduction to Fuzzy
Logic goes on to discuss a wide variety of foundational and advanced topics, like: A review of
Boolean algebra, including logic minimization with algebraic means and Karnaugh maps A
discussion of crisp sets, including classic set membership, set theory and operations, and basic
classical crisp set properties A discussion of fuzzy sets, including the foundations of fuzzy set logic,
set membership functions, and fuzzy set properties An analysis of fuzzy inference and approximate
reasoning, along with the concepts of containment and entailment and relations between fuzzy
subsets Perfect for mid-level and upper-level undergraduate and graduate students in electrical,
mechanical, and computer engineering courses, Introduction to Fuzzy Logic covers topics included
in many artificial intelligence, computational intelligence, and soft computing courses. Math
students and professionals in a wide variety of fields will also significantly benefit from the material
covered in this book.

diagram of an automatic transmission: Pontiac GTO Restoration Guide 1964-1972 Paul
Zazarine, Authenticity getting your goat? This updated second edition now includes additional GTO
models from 1971 and 1972! Determine the proper part numbers with this detailed, accurate,
year-by-year guide showing you the right way to do a full-scale restoration. Over 1,000 photos, part
numbers, codes and color charts from original factory literature point out what goes where, what
parts are good or bad, and the best way to put them together. 2nd ed.

diagram of an automatic transmission: Design Practices--passenger Car Automatic
Transmissions , 1994 First published in 1962, with a second edition in 1973, and a revised second
edition in 1988 (as AE-5). A compendium of the latest current practices of transmission engineering,
for both experienced and novice transmission design engineers. Design calculations are included
wherever possible. This ed

diagram of an automatic transmission: Automotive Industries, the Automobile , 1922

diagram of an automatic transmission: Automotive Transmissions Yong Chen, 2020-07-30
This book introduces readers to the theory, design and applications of automotive transmissions. It
covers multiple categories, e.g. AT, AMT, CVT, DCT and transmissions for electric vehicles, each of



which has its own configuration and characteristics. In turn, the book addresses the effective design
of transmission gear ratios, structures and control strategies, and other topics that will be of
particular interest to graduate students, researchers and engineers. Moreover, it includes real-world
solutions, simulation methods and testing procedures. Based on the author’s extensive first-hand
experience in the field, the book allows readers to gain a deeper understanding of vehicle
transmissions.

diagram of an automatic transmission: Automatic Transmissions John H. White, 1990

diagram of an automatic transmission: Bibliography of Scientific and Industrial Reports ,
1948

diagram of an automatic transmission: Automotive Handbook Robert Bosch GmbH,
2022-05-02 The latest edition of the leading automotive engineering reference In the newly revised
Eleventh Edition of the Bosch Automotive Handbook, a team of accomplished automotive experts
delivers a comprehensive and authoritative resource for automotive engineers, designers,
technicians, and students alike. Since 1936, the Bosch Automotive Handbook has been providing
readers with of-the-moment coverage of the latest mechanical and research developments in
automotive technology, from detailed technical analysis to the newest types of vehicles. This newest
edition is packed with over 2,000 pages of up-to-date automotive info, making it the go-to reference
for both engineers and technicians. It includes detailed and simple explanations of automotive
technologies and offers over 1,000 diagrams, illustrations, sectional drawings, and tables. Readers
will also find: 200 pages of new content, including the electrification of the powertrain Additional
coverage on new driver assistance systems and the automated detection of vehicles’ surroundings
Updates on the on-board power supply for commercial vehicles New discussions of autonomous
vehicles, as well as additional contributions from experts at automotive manufacturers, universities,
and Bosch GmbH Perfect for design engineers, mechanics and technicians, and other automotive
professionals, the latest edition of the Bosch Automotive Handbook will also earn a place on the
bookshelves of car enthusiasts seeking a quick and up-to-date guide to all things automotive.

diagram of an automatic transmission: Electrical Machinery and Control Diagrams
Terrell Croft, 1924

diagram of an automatic transmission: Advanced Manufacturing Technology, ICAMMP 2010
Jingtao Han, Zheng Yi Jiang, Si Hai Jiao, 2010-10-27 Selected, peer reviewed papers from the 2010
International Conference on Advances in Materials and Manufacturing Processes (ICAMMP 2010),
6-8 November, 2010, Shenzhen, China

diagram of an automatic transmission: Chilton's Auto Repair Manual Harold T. Glenn, 1960
Each edition includes information for that year and several previous years.

diagram of an automatic transmission: Glenn's New Auto Repair Manual , 1960

diagram of an automatic transmission: Automobile Starting, Lighting and Ignition,
Elementary Principles, Practical Application, Wiring Diagrams and Repair Hints Victor
Wilfred Pagé, 1917

diagram of an automatic transmission: Starting, Lighting and Ignition Systems, Elementary

Principles, Practical Application, Wiring Diagrams and Repair Hints Victor Wilfred Pagé, 1916
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