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Design Tuning Of Competition Engines
This is an engine rebuilding and modification guide that includes sections on history,
engine specs, disassembly, cylinder block and bottom end reconditioning, cylinder
heads and valvetrain reconditioning, balancing, step-by-step engine reassembly, torque
values, and OEM part numbers for the popular Chevy LS series of engines.
Provides assistance with the actual mechanical design of an engine in which the gas
and fluid mechanics, thermodynamics, and combustion have been optimized so as to
provide the required performance characteristics such as power, torque, fuel
consumption, or noise emission. The seven chapters start w
The photos in this edition are black and white. Since its introduction in 1965, the bigblock Chevy engine has been a force to be reckoned with on both the street and track.
Over the past four decades, the big-block has undergone a constant evolution toward
greater efficiency and durability. It's also picked up more displacement, as General
Motors is now offering crate engines up to 572 ci, and aftermarket versions have gone
much larger still. In "How to Build Killer Big-Block Chevy Engines," author Tom Dufur
reviews the commonly available factory parts along with many aftermarket offerings,
and discusses the advantages of both. Additionally, he includes popular buildup recipes
and showcases the dyno results, proving theories and sharing in-depth research.
Dufur's decades of experience designing, assembling, tuning, and racing the big-block
Chevy engine truly shines through. A wealth of full-color photos, charts, and graphs
makes it easy to understand the critical points of these great engines. In-depth chapters
on design, engine preparation, and assembly show you how to develop your own bigblock Chevy to its full potential. Whether your big-block is destined for life in a street
car, a race car, or even a boat, the wealth of information in this book will ensure it has
ample power and longevity once it's all together.
The photos in this edition are black and white. Skylarks, GSXs, Grand Nationals,
Rivieras, Gran Sports; the list of formidable performance Buicks is impressive. From the
torque monsters of the 1960s to the high-flying Turbo models of the '80s, Buicks have a
unique place in performance history. During the 1960s, when word of the mountains of
torque supplied by the big-inch Buicks hit the street, nobody wanted to mess with them.
Later, big-inch Buicks and the Hemi Chryslers went at it hammer and tongs in stock
drag shootouts and in the pages of the popular musclecar magazines of the day. The
wars between the Turbo Buicks and Mustang GTs in the 1980s were also legendary, as
both cars responded so well to modifications. "How to Build Max-Performance Buick
Engines" is the first performance engine book ever published on the Buick family of
engines. This book covers everything from the Nailheads of the '50s and early '60s, to
the later evolutions of the Buick V-8 through the '60s and '70s, through to the turbo V-6
models of the '70s and '80s. Veteran magazine writer and Buick owner Jefferson Bryant
supplies the most up-to-date information on heads, blocks, cams, rotating assemblies,
interchangeability, and oiling-system improvements and modifications, along with
details on the best performance options available, avenues for aftermarket support, and
so much more. Finally, the Buick camp gets the information they have been waiting for,
and it's all right here in "How to Build Max-Performance Buick Engines."
Over the last 40 years, millions of Chrysler, AMC, and Jeep vehicles have used these
differentials, propelling these high-performance vehicles to victory on the street, in drag
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racing, and other applications. Chrysler used the Dana 60 and BorgWarner Sure-Grip
high-performance differentials in the Challenger, Charger, Barracuda, Super Bee and
many other renowned Chrysler muscle cars. These differentials have been tied to
historic powerhouse engines, such as the Chrysler Magnum and Hemi V8s in stock car,
drag racing, and other forms of racing, making history in the process. Jeep CJs and
Cherokees have used the Dana 44 and AMC 20 and put these differentials under
tremendous loads, which often requires frequent rebuilds. After years of use, these
differentials require rebuilding, and of course aftermarket suppliers offer ring and pinion
and other parts to upgrade these axles. In this Workbench series title, the focus is on
the disassembly, inspection and step-by-step rebuild of the most popular highperformance differentials. Axles and differentials are not incredibly complex
components, but there are some specific steps to follow for rebuilding, upgrading, and
setting them up properly, and this book demystifies the process and explains it in detail.
A book dedicated to the Dana, Sure-Grip, and AMC Jeep axles has never been
published before, and Mopar, Jeep and AMC enthusiasts are hungry for this
information. The Dana and AMC axles should remain in wide use into the foreseeable
future, and therefore there will be a consistent demand for this information. This book
will also feature extensive gear and application charts, so the reader is sure to select
the correct gear ratio for a particular vehicle and application. Special coverage is
therefore dedicated to ring and pinion gears. In addition selecting the best aftermarket
and production axle shafts is covered as well as modifying and upgrading the
differential housings.
Transform an average car or truck into a turbocharged high performance street
machine. A handbook on theory and application of turbocharging for street and highperformance use, this book covers high performance cars and trucks. This
comprehensive guide features sections on theory, indepth coverage of turbocharging
components, fabricating systems, engine building and testing, aftermarket options and
project vehicles.
The Design and Tuning of Competition EnginesBentley Pub
294 pages, 130 black & white illustrations, size 5.5 x 8.5 inches. In 1963, Temple Press
UK published a revised and expanded 4th UK edition of 'Tuning for Speed' and, in
1965, they published a reprint of that 1963 edition. Both the 1963 and the 1965
publications are identical in content and contain 294 pages, a significant increase from
the previous 208 page 1960 printing. With a total of 294 pages, the revised and
expanded 4th UK edition is the most comprehensive of all of the 'Tuning for Speed'
editions ever published. Earlier editions only stretched to 208 pages and later editions
shrunk to 260 pages (or less) as what was thought to be 'dated information' was
deleted from the contents. This 'dated information' is considered valuable today by
those enthusiasts interested in vintage motorcycle tuning and modification.
Consequently, this makes the revised 4th UK publication the most complete and
desirable edition. Therefore, it is our pleasure to offer this reprint of the Floyd Clymer
'Revised 4th UK Edition or Second American Edition of 'Tuning for Speed' to motorcycle
enthusiasts worldwide. 'Tuning for Speed' was originally published in 1948 and
continuously reprinted and updated in order to keep pace with the constantly evolving
range of British motorcycles and engines. While the primary focus of this publication is
on 1965 and prior British motorcycles, the theory and engineering it contains is still
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applicable to the current crop of high revving imports. 'Tuning for Speed' is considered
by many knowledgeable motorcycle enthusiasts to be one of the best books ever
written on how to improve, modify and fine tune a motorcycle engine and it is often
referred to as one of the 'top 10' classic motorcycle books. The Floyd Clymer
association with this publication dates back to the early 1960's when he purchased the
United States Publishing rights for 'Tuning for Speed' from Temple Press in the UK and,
in 1967, Clymer published the 1st American edition of that title. However, by 1967, the
Clymer publication had been preceded by 8 printings of the UK edition and was
incorrectly identified by Clymer as a 9th edition. In fact, the 1967 Clymer publication is
actually a reprint of the less desirable 208 page 1960 UK edition. However, in 1963, the
4th UK edition was revised and expanded to 294 pages (with a second identical re-print
in 1965). Therefore, this 2nd American edition of the Floyd Clymer publication of
'Tuning for Speed' includes all of that valuable 'dated information' that was deleted from
the later editions and is identical in all respects to the 294 page1963/1965 revised and
expanded 4th UK edition - with the exception that 7 pages of UK-based advertising to
the rear of the book are not included in the Clymer publication.
The mechanical engineering curriculum in most universities includes at least one
elective course on the subject of reciprocating piston engines. The majority of these
courses today emphasize the application of thermodynamics to engine ef?ciency,
performance, combustion, and emissions. There are several very good textbooks that
support education in these aspects of engine development. However, in most
companies engaged in engine development there are far more engineers working in the
areas of design and mechanical development. University studies should include
opportunities that prepare engineers desiring to work in these aspects of engine
development as well. My colleagues and I have undertaken the development of a series
of graduate courses in engine design and mechanical development. In doing so it
becomes quickly apparent that no suitable te- book exists in support of such courses.
This book was written in the hopes of beginning to address the need for an engineeringbased introductory text in engine design and mechanical development. It is of necessity
an overview. Its focus is limited to reciprocating-piston internal-combustion engines –
both diesel and spa- ignition engines. Emphasis is speci?cally on automobile engines,
although much of the discussion applies to larger and smaller engines as well. A further
intent of this book is to provide a concise reference volume on engine design and
mechanical development processes for engineers serving the engine industry. It is
intended to provide basic information and most of the chapters include recent
references to guide more in-depth study.
In this fully updated third edition of Jeep 4x4 Performance Handbook, Jeep experts Jim
Allen and James Weber give you all the information and expertise you need to build
and drive your ultimate Jeep without breaking the bank.
This fully revised and updated edition is one of the most comprehensive references
available to engine tuners and race engine builders. Bell covers all areas of engine
operation, from air and fuel, through carburation, ignition, cylinders, camshafts and
valves, exhaust systems and drive trains, to cooling and lubrication. Filled with new
material on electronic fuel injection and computerised engine management systems.
Every aspect of an engine's operation is explained and analyzed.
Takes engine-tuning techniques to the next level. It is a must-have for tuners and
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calibrators and a valuable resource for anyone who wants to make horsepower with a
fuel-injected, electronically controlled engine.
Looks at the combustion basics of fuel injection engines and offers information on such
topics as VE equation, airflow estimation, setups and calibration, creating timing maps,
and auxiliary output controls.
Renowned engine builder and technical writer David Vizard turns his attention to
extracting serious horsepower from small-block Chevy engines while doing it on a
budget. Included are details of the desirable factory part numbers, easy do-it-yourself
cylinder head modifications, inexpensive but effective aftermarket parts, the best
blocks, rotating assembly (cranks, rods, and pistons), camshaft selection, lubrication,
induction, ignition, exhaust systems, and more.
The efficient flow of air through an engine is instrumental for producing maximum power. To
maximize performance, engine builders seek to understand how air flows through components
and ultimately through the entire engine. Engine builders use this knowledge and apply specific
practices and principles to unlock horsepower within an engine; this applies to all engine types,
including V-8s, V-6s, and imported 4-cylinder engines. Former Hot Rod magazine editor and
founder of Westech Performance Group John Baechtel explains airflow dynamics through an
engine in layman's terms so you can easily absorb it and apply it. The principles of airflow are
explained; specifically, the physics of air and how it flows through major engine components,
including the intake, heads, cylinders, and exhaust system. The most efficient and least
restricted path through an engine is the key to high performance. To get to this higher level, the
author explains atmospheric pressure, air density, and brake specific fuel consumption so you
understand the properties of fuel for tuning. Baechtel covers the primary factors for optimizing
the airflow path. This includes the fundamentals of air motion, air velocity, and boundary
layers; obstructions; and pressure changes. Flowing air through the heads and the combustion
chamber is key and is comprehensively explained. Also comprehensively explored is the
exhaust system's airflow, in particular primary tube size and length, collector function, and
scavenging. Chapters also include flowbench testing, evaluating flow numbers, and using
airflow software. In the simplest terms, an engine is an air pump. Whether you're a professional
engine builder or a serious amateur engine builder, you must understand engine airflow
dynamics and must apply these principles if you want to optimize performance. If you want to
achieve ultimate engine performance, you need this book.
Founded on the author's many years of experience in building, tuning and modifying highperformance engines, it sets out in accessible language the principles involved in forced
induction, supported by tables and numerous illustrations. From basic theory through to
building a rugged engine, all the important aspects of supercharging and turbocharging are
explained and analyzed.
With more than 3 million current generation Mustangs built since 1987, this fully illustrated
guide shows everything an owner needs to know to modify the Mustang for maximum
performance.
The photos in this edition are black and white. Mitsubishi's 4G63t engine is among the most
powerful engines ever in the sport-compact world. It's not uncommon to find one of these fourcylinder, iron-block, aluminum-headed, 2-liter turbocharged monsters making more than 1,000
horsepower with the right modifications and tuning - well above the 200-300 hp produced in the
factory-made engines. Bolted into such cars as the Mitsubishi Lancer Evolution, Eclipse, and
Galant, and the Eagle Talon and Plymouth Laser, the 4G63t has more than a cult following
among sport-compact enthusiasts, who know and respect this engine's immense performance
potential at the track or on the street. Up until now, in-depth performance information on the
4G63t has been hard to find. For this book, author Robert Bowen went straight to the source,
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Robert Garcia of Road/Race Engineering in Santa Fe Springs, California. RRE is the most wellknown and respected Mitsubishi turbo performance shop in the United States, and Garcia is its
in-house engine builder. Mitsubishi enthusiasts will benefit from Garcia's expertise and be able
to build better, stronger engines than ever before. "How to Build Max-Performance Mitsubishi
4G63t Engines" covers every system and component of the engine, including the turbocharger
system and engine management. More than just a collection of tips and tricks, this book
includes a complete history of the engine and its evolution, an identification guide, and advice
for choosing engine components and other parts. Profiles of successful built-up engines show
the reader examples of what works, and the book includes helpful guidance for choosing your
own engine building path.
This new color edition is essential for the enthusiast who wants to get the most performance
out of this new engine design but is only familiar with the older Chevy small-blocks. Covered is
everything you need to know about these engines, including the difficult engine removal and
installation, simple engine bolt-ons, electronic controls for the Generation III engine, and
detailed engine builds at four different power levels.
The needs of a true competition engine are quite different than those of the engine under the
hood of a typical commuter car. From the basic design needs, to the base component
materials, to the sizes of the flow-related hardware, to the precision of the machining, to the
capabilities of each pertinent system, very few similarities exist. Many books exist showcasing
how to make street-based engines more powerful and/or durable. This book is different, in that
it focuses purely on the needs of high rpm, high durability, high-powered racing engines. It
begins by looking at the raw design needs, and then shares how these needs are met at the
various phases of an engine's development, assembly, testing and tuning. This book features
reviews of many popular modern tools, techniques, products, and testing/data collecting
machinery. Showing the proper way to use such tools, how to accurately collect data, and how
to use the data effectively when designing an engine, is critical information not readily available
elsewhere. The special needs of a competition engine aren't commonly discussed, and the
many secrets competition engine builders hold closely are openly shared on the pages here.
Authored by veteran author John Baechtel, Competition Engine Building stands alone as a
premier guide for enthusiasts and students of the racing engine. It also serves as a reference
guide for experienced professionals anxious to learn the latest techniques or see how the
newest tools are used. Baechtel is more than just an author, as he holds (or has held) several
World Records at Bonneville. Additionally, his engines have won countless races in many
disciplines, including road racing and drag racing.
If you want to add one of the slick Holley, ACCEL, or Edelbrock fuel-injection systems to your
small-block V-8, or if you want get rid of the black cloud behind your Eclipse after your injector
and 20G swap -- you need this book. With information in this book, you'll never have to wonder
if your tune is just right -- you'll know it. If it isn't -- you can change it.After a description of what
programmable EFI offers its users, author Ben Strader (founder and senior instructor of EFI
University) gives a detailed account of what you want to accomplish with your EFI system, then
shows you how to get there. You'll learn to: define air and fuel requirements based on
horsepower and RPM; set up your base fuel and ignition maps to get things up and running
fast; tweak your fuel and timing maps for light- and heavy-load situations; and adjust timing for
cold-starting or high-boost conditionsIn the second section of Building and Tuning HighPerformance Electronic Fuel Injection, Strader gives a detailed description of the systems from
11 respected EFI manufacturers. He helps you weigh the info on cost, features, tunability, and
ease of installation between the available systems, so you can find the high-performance
aftermarket EFI system that's right for you.
To extract maximum performance, an engine needs an efficient, well-designed, and properly
tuned exhaust system. In fact, the exhaust system's design, components, and materials have a
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large impact on the overall performance of the engine. Engine builders and car owners need to
carefully consider the exhaust layout, select the parts, and fabricate the exhaust system that
delivers the best performance for car and particular application. Master engine builder and
award-winning writer Mike Mavrigian explains exhaust system principles, function, and
components in clear and concise language. He then details how to design, fabricate, and fit
exhaust systems to classic street cars as well as for special and racing applications.
Air/exhaust-gas flow dynamics and exhaust system design are explained. Cam duration and
overlap are also analyzed to determine how an engine breathes in air/fuel, as the exhaust must
efficiently manage this burned mixture. Pipe bending is a science as well as art and you’re
shown how to effectively crush and mandrel bend exhaust pipe to fit your header/manifold and
chassis combination. Header tube diameter and length is taken into account, as well as the
most efficient catalytic converters and resonators for achieving your performance goals. In
addition, Mavrigian covers the special exhaust system requirements for supercharged and
turbocharged systems. When building a high-performance engine, you need a highperformance exhaust system that’s tuned and fitted to that engine so you can realize
maximum performance. This comprehensive book is your guide to achieving ultimate exhaust
system performance. It shows you how to fabricate a system for custom applications and to fit
the correct prefabricated system to your car. No other book on the market is solely dedicated
to fabricating and fitting an exhaust system in high-performance applications.
Multi-time author and well-regarded performance engine builder/designer John Baechtel has
assembled the relevant mathematics and packaged it all together in a book designed for
automotive enthusiasts. This book walks readers through the complete engine, showcasing the
methodology required to define each specific parameter, and how to translate the engineering
math to hard measurements reflected in various engine parts. Designing the engine to work as
a system of related components is no small task, but the ease with which Baechtel escorts the
reader through the process makes this book perfect for both the budding engine enthusiast
and the professional builder.
Ford's 351 Cleveland was designed to be a 'mid-sized' V-8 engine, and was developed for
higher performance use upon its launch in late 1969 for the 1970 models. This unique design
proved itself under the hood of Ford's Mustang, among other high performance cars. The
Cleveland engine addressed the major shortcoming of the Windsor engines that preceded it,
namely cylinder head air flow. The Windsor engines just couldn't be built at the time to
compete effectively with the strongest GM and Mopar small blocks offerings, and the
Cleveland engine was the answer to that problem. Unfortunately, the Cleveland engine was
introduced at the end of Detroit's muscle car era, and the engine, in pure Cleveland form, was
very short lived. It did continue on as a low compression passenger car and truck engine in the
form of the 351M and 400M, which in their day, offered little in the way of excitement.
Renewed enthusiasm in this engine has spawned an influx of top-quality new components that
make building or modifying these engines affordable. This new book reviews the history and
variations of the 351 Cleveland and Ford's related engines, the 351M and 400M. Basic
dimensions and specifications of each engine, along with tips for identifying both design
differences and casting number(s) are shown. In addition to this, each engine's strong points
and areas of concern are described in detail. Written with high performance in mind, both
traditional power tricks and methods to increase efficiency of these specific engines are
shared. With the influx of aftermarket parts, especially excellent cylinder heads, the 351
Cleveland as well as the 351M and 400M cousins are now seen as great engines to build. This
book will walk you through everything you need to know to build a great street or competition
engine based in the 351 Cleveland platform.
Ever since its introduction in 1955, Chevrolet's small-block V-8 has defined performance. It
was the first lightweight, overhead-valve V-8 engine ever available to the masses at an
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affordable price and, better yet, had tremendous untapped performance potential, making it the
performance engine of choice to this day. What sets the Chevy small-block further apart is the
fact that a builder does not have to spend big money to get big horsepower numbers. Using
multiple examples of engine builds and case studies, The Chevrolet Small-Block Bible provides
the reader with the information needed to build anything for a mild street engine for use in a
custom or daily driver to a cost-is-no-object dream build. Includes parts selection, blue printing,
basic machine work, and more.
Popular Mechanics inspires, instructs and influences readers to help them master the modern
world. Whether it’s practical DIY home-improvement tips, gadgets and digital technology,
information on the newest cars or the latest breakthroughs in science -- PM is the ultimate
guide to our high-tech lifestyle.
First published in 1989 as Tuning New Generation Engines, this best-selling book has been
fully updated to include the latest developments in four-stroke engine technology in the era of
pollution controls, unleaded and low-lead petrol, and electronic management systems. It
explains in non-technical language how modern engines can be modified for road and club
competition use, with the emphasis on power and economy, and how electronic management
systems and emission controls work.
Authored by veteran author John Baechtel, COMPETITION ENGINE BUILDING stands alone
as a premier guide for enthusiasts and students of the racing engine. It will also find favor as a
reference guide for experienced professionals for years to come.

Ford introduced its first "clean slate design" V-8 engines in the early 1990s in
Ford, Lincoln, and Mercury models. Known as the "Modular" engine family, the
4.6L engines employed new overhead cams, multi-valve performance,
distributorless ignition, and more. This engine had new technology for its time,
and it proved to be an extremely durable workhorse that logged hundreds of
thousands of miles in police and taxi applications as well as light-duty trucks.
And, of course, hotter versions, and even supercharged versions, found their way
into performance applications such as Mustang GTs and Cobras. By 2011, Ford
wanted something hotter and more current, especially for its flagship Mustang GT
and GT350 models, which were suddenly competing with new 6.2L LS3 engines
in Camaros and 6.4L Hemi engines in Challengers. Enter Ford's new 5.0L
"Coyote" engine with Twin Independent Variable Cam Timing (Ti-VCT); it was an
evolution of the earlier 4.6L and 5.4L Modular designs. Although the new Coyote
engine had increased displacement, it still had far fewer cubes than the
competition. Despite less displacement, the Coyote could hold its own against
bigger Chevy and Chrysler mills thanks to advanced technology such as 4V
heads with better port and valvetrain geometry. The Coyote is also Ford's first
foray into technology such as Ti-VCT and cam-torque-actuated (CTA) function,
which is a fancy way of saying variable cam timing for an incredible power curve
over a broader RPM range. Even with all of this new technology, there is always
room for improvement, and both Ford and the aftermarket have produced an
array of parts to squeeze even more power out of your Coyote. In Ford Coyote
Engines: How to Build Max Performance, veteran Ford writer and historian, Jim
Smart, explains and highlights all of the latest and greatest options to achieve
more horsepower and torque, and of course, faster quarter-mile times. Some of
the upgrades covered are engine building techniques, cold-air induction kits,
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supercharger and pulley kits, better exhaust headers, fuel system and ECU
tuning upgrades, and more. If you are looking for even more power from your
new Coyote, look no further.
Restore your Pontiac V-8 engine to original factory performance and
specifications in this revised edition of a Pontiac best seller. Under the guidance
of Semon "Bunkie" Knutson, John DeLorean, and a host of creative and
innovative people, Pontiac established its own identity and distinct V-8 engine
platform under the GM banner. In 1955, Pontiac's V-8 started out at a meager
287 ci, but it was an auspicious beginning to an illustrious line of engines. The
potent powerplant grew and evolved over the coming decades; which included
the 389 Tri-Power, 421, Ram Air IV 400, 428, and the Super Duty 455. These
V-8s powered a number of legendary cars, including the GTO, Firebird, TransAm, and many others. In this updated edition, longtime Pontiac expert Rocky
Rotella guides the reader through the entire rebuild process. Drawing on his vast
experience, Rotella uses detailed captions and explanatory photos to show each
crucial step of the disassembly, inspection, machine work, parts selection,
assembly, and break-in process. This book instructs the reader how to skillfully
pull the engine and prevent damage to the car. It documents how to carefully
inspect the components for problems and fix these issues that could spell doom
for a newly rebuilt engine. Finding a reputable and professional machine shop
that specializes in Pontiac engines is discussed, as well as aftermarket parts and
OEM parts interchange for high performance so you can select the best parts for
a particular engine. All essential machine shop procedures are covered in detail.
Also included is a new chapter on casting numbers and parts compatibility. Most
important, as with all Workbench series titles, the methodical and practical
approach provides the insight and vital information required for the task. This, the
first-ever book dedicated to rebuilding the Pontiac V-8 engine, is a valuable
addition to any Pontiac enthusiast's library.
A reference to the design and constructional features of high-performance sports
cars
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