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This also allowed for the existing engine plants, and their supporting offsite production
facilities, to handle shorter production runs. Implementing shorter production runs without
incurring large shutdown and retooling expenses helped to increase the versatility of those
production stations that required tooling or machining setups specific to a certain vehicle
platform. The Modular engine family started with the 4. Modular engines used in Ford trucks
were marketed under the Triton name from â€” while the InTech name was used for a time at
Lincoln for vehicles equipped with DOHC versions of the engines. The engines were first
produced in Romeo, Michigan then additional capacity was added in Windsor, Ontario. In the
early s, then-Ford Motor Company chief operating officer Donald Petersen challenged Ford's
vice-president of design, Jack Telnack , and his staff to come up with new vehicle designs that
they could take pride in. The result was an abandonment of the boxy styling that had dominated
Ford products for years and the adoption of sleeker, more aerodynamic designs like that used
for the highly successful Ford Taurus. In the second half of the s, Petersen, now chief executive
officer, sought to update Ford's decades-old V8 architectures, challenging Ford senior engineer
Jim Clarke to do for Ford's V8s what Jack Telnack did for Ford's vehicle design. The objective
was to develop a new V8 engine that would surpass Ford's earlier V8s in every meaningful way,
from power and efficiency to emissions performance and smoothness of operation. Clarke and
his engineers studied engine designs from major European and Japanese automakers and
sought to develop a V8 that was technologically advanced and power-dense, yet also
dependable with no major service required before , miles of use. This square configuration was
chosen primarily for its positive noise, vibration and harshness characteristics. The engine
would utilize features such as a chain-driven, single-overhead camshaft valvetrain with roller
finger followers , a deep-skirt cast-iron block construction and cross-bolted main bearings , all
benefitting long-term durability. In the interest of reducing overall engine weight,
aluminum-alloy heads and pistons would be standard and all major engine accessories would
be mounted directly to the block, resulting in a more complex block casting but eliminating the
need for heavy mounting brackets. Tight construction tolerances were used in shaping the
engine's cylinder bores with narrow piston rings fitted to the engine's pistons. This would serve
to improve engine efficiency through reduced friction and reduce the engine's oil consumption,
while also promoting cleaner emissions. Perhaps the most significant aspect of the new
engine's design was the number of variations of the engine that could be made to suit different
needs. This resulted in the creation of an entire family of engines consisting not only of designs
utilizing single- or dual-overhead camshaft configurations, different displacements and different
block materials, but also different cylinder counts. In addition to the various eight-cylinder
engines produced, ten-cylinder engines eventually entered production. Six-cylinder derivatives
were also explored, though never built. With the wide array of engine configurations possible
within this architecture, Ford developed a new, modular tooling system for producing different
engines quickly and efficiently in the same factory. Referring to this method of production, the
name Modular was given to the new engine family. Three years later, in the third quarter of , the
first Modular engine, a 4. To the credit of Jim Clarke's engineering team, the new V8 engine in
the Town Car compared favorably to its pushrod -based predecessor. In spite of having a
smaller displacement, the 4. Following the Modular V8's debut in the Town Car, engines using
the Modular architecture would go on to replace older V8 designs in Ford products, eventually
becoming Ford's chief gasoline V8 and V10 architecture. The engines were also offered with
both aluminum and cast iron blocks, depending on application. The 4. Deck height for the 4.
Cylinder bore spacing measures 3. All Modular V8s, except for the new 5. The final 4. The
engine was a 2-valve version and installed in a model year Ford E-Series van. The first
production Modular engine was the 4. Vehicles equipped with the valve SOHC 4. The 3-valve
SOHC 4. The engines are equipped with an electronic Charge Motion Control Valve CMCV
system that provides increased air velocity at low engine speeds for improved emissions and
low-rpm torque. Lincoln marketed the engine under the name InTech after The â€” 4-valve
engines featured cylinder heads with two intake ports per cylinder split-port and variable runner
length intake manifolds with either vacuum or electrically activated intake manifold runner
controls IMRC depending on application. The engine was revised for with new cylinder heads
featuring tumble-style intake ports one intake port feeding two intake valves , new camshaft
profiles, and fixed runner-length intake manifolds. These changes resulted in more power,
torque and a broader power-band when compared to the earlier 4-valve engines. All 4. The and
earlier engines featured an aluminum block cast in Italy by Fiat subsidiary Teksid S. Since , all
of the 4. The 4-valve DOHC 4. Vehicles equipped with the valve DOHC 4. The 5. Since this engine
replaced the already popular 4. The result was the 5. To strengthen the block enough to handle
increased output, webbing was extensively used as reinforcement in the casting, rather than
increasing the thickness of the walls. The intake plenum was also situated low between the two

cylinder banks to meet the height constraint, thus the alternator traditionally placed low and
center was moved to the side of the engine. It shares the 4. The engine also retains the 4. The
Coyote features all new 4 valve DOHC cylinder heads that have shifted the camshafts outboard,
which allowed for a compact roller finger follower setup with remote hydraulic valve lash
adjusters and improved raised intake port geometry. Engine redline is rpm. The Coyote is
Ford's first implementation of its cam-torque-actuated CTA Twin Independent Variable Cam
Timing Ti-VCT in a V8 engine, which allows the powertrain control module PCM to advance and
retard intake and exhaust cam timing independently of each other, providing improved power,
fuel economy and reduced emissions. For , Ford made revisions to the Coyote equipped in the
Mustang GT, most notably the addition of high-pressure direct injection in addition to the
existing port injection system , and an increase of the piston bore diameter from Other changes
include Gen. With these changes the updated 5. A higher performance variant of the Coyote,
dubbed Road Runner internally by Ford, is produced under the Boss moniker used for the
resurrected Boss Mustang for the model year. Valvetrain components were lightened as much
as possible, including the use of sodium filled exhaust valves, while strengthened powdered
metal rods and forged aluminum pistons were added. Piston-cooling jets were also deleted,
which are standard in the 5. The Boss's redline is increased to rpm, but has been verified stable
up to A torque-biased variant of the Coyote is produced as an alternative to the EcoBoost V6 in
the F pickup truck. The F 5. The intake manifold changed only in color, and height. These
changes promote low-end and mid-range power and torque. The engine retains the Coyote's
forged steel crank and piston-cooling jets but benefits from the addition of an external engine
oil cooler similar to the Boss 's. When the F was revealed, Ford improved the induction system
to pull air from above the grille under the hood aka Ram Air Effect as opposed to the adequate,
outdated fender intake inlet that has been used since the second to last F to ever be square
bodied. For , numerous revisions were made to the 5. Most notably, the adoption of a port and
direct fuel injection system, as well as spray-on bore liner, eliminating the need for conventional
cast iron cylinder bore liners changes shared with the Mustang , and compression ratio is
increased to The Coyote made Ward's 10 Best Engines list for , , and The engine is gradually
replacing the 4. This is the first time that Ford has used the "5. The engine was developed
specifically for the Shelby GT version of the sixth generation Mustang. Bore and stroke are both
up from the 5. Unlike the Coyote and previous Modular V8s, the Voodoo features a flat plane
crankshaft. During development, Ford purchased a Ferrari California , the only other
front-engine flat-plane crank V8 car in production, as a benchmark. The GTR variant of the
engine received a number of valvetrain enhancements, including the timing chains, lash
adjusters, and VCT mechanisms. The "Aluminator" is another variant of the Coyote engine
utilizing the 5. The Aluminator is differentiated from the Voodoo engine by a Cobra Jet intake
manifold and throttle body, CNC ported cylinder heads, and a cross-plane crankshaft. Like the
"Voodoo" engine, it also features a compression ratio and 5. This engine is sold as a Ford
Performance Parts crate engine without a wiring harness, a flywheel, or headers. The "Predator"
is a 5. Bore diameter is 3. Introduced in , the SOHC 2-valve 5. The 2-valve SOHC 5. Vehicles
equipped with the valve SOHC 5. The 3-valve cylinder head was first used on the Ford Fairmont
5. Ford later used versions of the DOHC 4-valve 5. The DOHC 4-valve 5. While the iron block and
forged steel crankshaft were sourced directly from the InTech 5. The Ford GT version of the 5. It
is an all- aluminum alloy , dry-sump DOHC 4 valves per cylinder with an Eaton Lysholm
screw-type supercharger and showcases numerous technological features, such as dual fuel
injectors per cylinder and oil squirters for the piston skirts, not found in other Ford Modular
engines of the time. The â€” GT engine used an iron engine block, while the GT 5. Vehicles
equipped with the valve DOHC 5. Boost is supplied by a 2. The 6. Bore and stroke size is 3. Both
2-valve and 3-valve versions have been produced. The engine's firing order is The 2-valve
version was first introduced in , with a 3-valve non-VCT version to follow in Ford Australia used
5. The DOHC 5. In , Ford Racing Performance Parts introduced a 5. The Cammer achieves its
larger 3. The T50 Cammer crate engine, the least expensive and most street oriented version,
uses derivatives of the cylinder heads, variable runner-length magnesium intake manifold, and
camshafts first used in the FR Mustang concept car. These parts are unique to the T50 Cammer
crate engine and are not found in any other production Modular applications. The T50 has an
The Cammer that has seen success in Grand Am Cup powering the Mustang FRC is officially
called MR50 and features a unique dual plenum, fixed runner-length magnesium intake
manifold, Ford GT aluminum cylinder heads, unique camshafts of undisclosed specifications,
and an Upon introduction the R50 Cammer-powered Mustang FRC proved to be dominant in
Grand-Am Cup, having achieved five victories and podium appearances in nearly every race in
the GS class during the season, giving David Empringham the championship title with the
Multimatic Motorsports team, and Ford the manufacturer's title. Robert Yates publicly

expressed interest in using a similar 5. This engine used a bore of This certified top speed was
recorded on February 28, , in Nardo, Italy , and broke the McLaren F1 's world record for fastest
production car. The achievement was made more impressive by the absence of a turbo
supercharger on the vehicle. The record was accomplished with a Coyote-based engine which
featured factory Ford cylinder head castings, valves, lifters, and followers sitting atop a billet
reproduction of the factory architecture Coyote cylinder block. Plaintiffs in class action lawsuits
alleged that the coolant crossover passage of these intake manifolds may crack, resulting in
coolant leakage. A US class-action suit was filed on behalf of owners, resulting in a settlement
announced on December 17, Starting with the model year, and implemented halfway through
the lineup, Ford began using a revised DuPont Zytel nylon-composite intake manifold with an
aluminum front coolant crossover that corrected the issue. Replacement intakes were also
made available for â€” engines. Further, Ford offered an extended warranty for this part, for
seven years from the start date which means the initial vehicle sale date without a mileage
limitation. Ford's TSB does not state that this issue is caused by owner neglect. For vehicles
under the New Vehicle Limited Warranty, Ford will only cover the replacement of the entire
cylinder head; however, the Ford recommended spark plug service interval extends beyond the
duration of the New Vehicle Limited Warranty. The source of the problem is a unique plug
design that uses a 2-piece shell, which often separates, leaving the lower portion of the spark
plug stuck deep in the engine's cylinder head. The 2-piece OE spark plug design is intrinsically
flawed, thus making it susceptible to this problem. The TSB provides a special procedure for
spark plug removal on these engines. For situations in which the spark plug has partially
broken off in the cylinder head, Ford distributes multiple special tools for removing the seized
portion of the plug. This repair is covered for vehicles under warranty; however, the Ford
recommended spark plug service interval extends beyond the duration of the New Vehicle
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research included all versions of the 5. It seems that problems with the ignition system did
affect all versions at one point in time. As it turns out, the 5. Problems emerge when rubberized
covers on the coil boot deteriorate and cause the spark to hit the plug well instead of the plug. It
is not unnoticed that some of the coils can fail internally due to liquid penetration. The problem
does not require a massive investment, as the coils are rather simple to replace at any Ford
dealership. Ford technicians will diagnose the problem, identify misfiring cylinder s , and
replace the spark plug and coil where needed. This problem is typical for the Ford F with a 5.
Failure of the fuel pump driver module usually cuts off the petrol feed to the engine which, of
course, causes the engine to turn off, thus cutting power to all essential systems. In the first
place, the problem happens because the fuel pump driver module is directly attached to the
steel frame. As its surface is exposed to the elements, salt, water, and dirt build up on its
aluminum casing and cannot be washed away as it is in contact with the steel frame. Over time,
vibrations, salt, and water do irreparable damage to the casing and dirt enters the driver module
causing short circuits and making permanent damage to the smart junction box. As the fuel
pump driver module is attached to the frame at the rear end with only two screws, replacing it is
a DIY job. After Ford recognized this problem, they offered a slightly redesigned replacement
part which is not in direct contact with the steel frame. Thus the dirt and salt build-up is evaded.
Symptoms of the damaged fuel pump driver module are as follows:. The engine sounds
strange? You can hear a lot of knocking noises on acceleration, cold startup, or when you let off
the throttle. While causes for such sounds can be numerous, owner experiences have shown
that the most likely reasons can be blown out tensioners, a loose timing chain, and cam phaser
breakage. Bear in mind that cam phasers are part of the Variable Valve Timing system which is
an important component of the 5. Having all these parts working correctly is crucial as all of
them affect moving parts of the engine and, more or less, keep the engine from tearing itself
apart. Timing chain rattles are most noticeable at the very start. So, listen carefully for any
unusual rattles after a cold start. If you can hear rattles, the timing chain may have become
loose due to the blown out tensioner. In this case, the domino effect is more than likely. The
loosened timing chain will rattle like mad and damage plastic timing chain guides. These plastic
pieces can become fully detached from metal surfaces over time thus enabling metal-to-metal
contact of the timing chain and metal carriers guides were attached to. No reason to tell you
that this can damage the timing chain further. Remove them too. This can lead to premature
camshaft lobe wear, more stress on the cam phasers and, in the worst case, physical contact
between pistons valves and other metal pieces. Thus, a full engine inspection should be
performed. Regardless, exactly this happened to some 5. We could even call this problem a
common one for the Triton engines produced prior to Later on, they have the exact opposite
problem bear with us for that one. Blowing a spark plug on the 5. First of all, a blown spark plug
will completely strip the threading of the aluminum head. It was one of the problems related to
the first issue the ignition system problems I mentioned in the article. Interestingly enough,
blowing out usually happens on the passenger side with the spark plugs on the third and fourth
cylinder. The problem was so common that numerous aftermarket specialists did, in fact,
provide tools and solutions to drill, retap, and rethread the spark plug hole in the head. Prior to
this, the only viable solution was to actually replace the head altogether. That is what Ford
technicians do advise to this day, despite the cost involved. It is still a bit of a mystery of why
this happens in the first place. Some can argue that there are not enough threads in the head for
the spark plug to grab on to. Others debate about the problems with over-torquing or
under-tightening. Nevertheless, the problem persists and one buying a vehicle with a 2 valve 5.
Ford admitted the issue and even offered a solution with Lock-N-Stitch thread inserts in the
head. They encouraged the installation of the Lock-N-Stitch thread inserts. However, some
reports do suggest that better results can be achieved with HeliCoil kit. Now, they had begun
experiencing problems during the replacement of the spark plugs. The spark plugs were so
secure and so snug in their housings that upon attempting removal, the spark plug would often
snap in half. In the worst case scenario, spark plug fragments parts of metal or ceramic could
end up in the cylinder. Since, it all has to be removed before starting up the engine, this could
translate to a lot of work. Cars with the 5. Ford introduced an all-new spark plug design with a
2-piece shell for the 5. FordProblems explains it:. Because the electrode is welded to the bottom
part of the shell, it creates a natural breaking point. You see the problem. The spark plug simply
sticks too hard making it rather difficult to remove. Ford issued some tools for easier removal,
but only an experienced technician with enough time on their hands can be certain of replacing
the spark plugs without breaking them. Engines with Variable Valve Timing VVT have numerous
additional pieces which make possible slight timing adjustments to valve opening and closing
operations on a running engine. This technology is created to provide certain advantages which
benefit both fuel efficiency and maximum HP values. At lower RPMs, for example, it is optimal to

save as much fuel as possible so the cam will be in one position. On the other hand, if more
power is needed, the cam phaser will move the camshaft affecting the position of the cam lobes
and, of course, the speed and timing of the valve opening. Now, on the 5. One may hear a
rattling noise from the front direction of the valve cover. This noise usually points to a
damaged, failed, or destroyed cam phaser which would affect almost all other moving pieces in
the engine. The only reasonable solution is replacement with an all-new unit. Reasons for cam
phaser failure may be related to excessive wear or failure of some sensitive parts of the cam
phaser. Furthermore, as the engine oil pressure is used to rotate the input side, it is crucial to
maintaining the engine as per Ford instructions. It is crucial to inspect the timing chain and all
other related hardware of the engine after cam phaser failure on the 5. The engine oil pan gasket
can develop a leak on the Ford 5. It is not a major issue as it is usually corrected with gasket
replacement. However, on certain Ford F models, the oil may leak on the hot exhaust system
which results in a strong smell of burning oil. Not exactly a pleasant experience. If you have any
doubt of excessive oil consumption, you should first check oil pan for leaks and damage. The
process of replacing the oil pan gasket goes something like this:. Andy Lilienthal is a life-long
automotive enthusiast. He's written for several publications since the early s and has worked in
the automotive aftermarket for over a decade. He enjoys working on cars and trucks, has a thing
for oddball 4WDs and small cars, and loves to travel and camp. Andy lives with his wife,
Mercedes, in Portland, Oregon. Skip to content. Ranking the 10 Best Car Leather Cleaners of
The firing order of an internal combustion engine is the sequence of ignition for the cylinders. In
a spark ignition e. In a Diesel engine, the firing order corresponds to the order in which fuel is
injected into each cylinder. Four-stroke engines must also time the valve openings relative to
the firing order, as the valves do not open and close on every stroke. Firing order affects the
vibration, sound and evenness of power output from the engine. The firing order heavily
influences crankshaft design. Knowing the cylinder numbering is crucial to understanding a
firing order. Incorrectly identifying the cylinders can cause significant damage when dealing
with timing The numbering system for cylinders is generally based on the cylinder numbers
increasing from the front to the rear of an engine See engine orientation below. The selection of
whether the 1 cylinder is on the left bank or right bank usually depends on which bank is closer
to the front of the crankshaft. However, the Ford Flathead V8 and Pontiac V8 engine actually
have the 1 cylinder behind the cylinder from the opposite bank. This was done so that all Ford
engines would have cylinder 1 on the right bank and all Pontiac engines would have cylinder 1
on the left bank, to simplify the process of identifying the cylinders. The cylinders are numbered
around the circle, [ clarification needed ] with the 1 cylinder at the top. The simplest situation is
a longitudinal engine located at the front of the car, which means the engine's orientation is the
same as the car's. This illustrates that the rear of the engine is the end that connects to the
transmission , while the front end often has the drive belt for accessories such as the alternator
and water pump. The left bank of the engine is on the left side of the car when looking from
behind the car , and vice versa for the right bank of the engine. For a transverse engine located
at the front of the car, whether the front of the engine is at the left-hand or right-hand side of the
car is best determined based on the side of the car where the transmission is located which
corresponds to the rear of the engine. Most transverse engine front-wheel drive models have
the front of the engine at the right-hand side of the car except for many Honda cars. As a
consequence, the left bank of a transversely V engine is usually closest to the front of the car.
For cars where the engine is installed 'backwards' i. Contrary to most car engines, a ship's
engines are often numbered starting from the end of the engine with the power output. Large
diesel truck and locomotive engines, particularly of European manufacture, may also be
numbered this way. Cylinders on V engines often include a letter representing the cylinder
bank. Common firing orders are listed below. For V engines and flat engines, the numbering
system is L1 for the front cylinder of the left bank, R1 for the front cylinder of the right bank, etc.
In a radial engine, there are always an odd number of cylinders in each bank, as this allows for a
constant alternate cylinder firing order: for example, with a single bank of 7 cylinders, the order
would be Moreover, unless there is an odd number of cylinders, the ring cam around the nose
of the engine would be unable to provide the inlet valve open - exhaust valve open sequence
required by the four-stroke cycle. To minimise vibrations, most engines use an evenly spaced
firing interval. This means that the timing of the power stroke is evenly spaced between
cylinders. Engines with an even firing interval will sound smoother, have less vibration and
provide more even pressure pulses in the exhaust gas to the turbocharger. The main
application of uneven firing intervals is motorcycle engines, such as big-bang firing order
engines. The following table is a running list of firing orders by application: Please expand on
the list if you see something missing. From Wikipedia, the free encyclopedia. This article needs
additional citations for verification. Please help improve this article by adding citations to
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