2002 4.6 ford engine

The 4. Ford called it its "modular" engine because it was part of a whole new family of engines
that were intended to have a common architecture "so they could share similar production
tooling and have many interchangeable parts. The V6 that was originally intended to be part of
the modular program never did get built, but there are several engines in the V8 family,
including one 4. We tried to get some help from Ford, but we were unable to find anyone who
was willing to share any information, so everything in this article is based solely on what we
have seen and pieced together along with the help of some other people in the industry. There
have been two distinctly different cast iron blocks used for the 4. There are two Windsor blocks
with two casting numbers and one minor difference, and there are four different versions of the
Romeo block with several different casting numbers. The original Romeo block was a F1AE
casting that can be identified by the solid dowels that were used for the automatic overdrive
AOD transmission, along with the shape of the bellhousing that slopes down from the deck to
the edge of the rear seal retainer at about a 30 degree angle on the passenger side. These
blocks can be recognized by the hollow dowels that were used along with the AODE automatic
overdrive electronic transmission and the semi-circular boss for the starter that was added on
the right side of the bell housing Advertisement. The corner of the block is reinforced by a
triangular web that is parallel to the pan rail and perpendicular to the front of the bell housing,
too. And, these blocks still have only four cross-bolted mains instead of five like all the later
Romeo blocks. The third Romeo block was introduced in These blocks have five cross-bolted
mains instead of the four that were found on the earlier blocks, and they have a threaded hole in
the valley for a knock sensor. Both of these holes were used to mount the extended housing
that moved the oil filter to the back, closer to the bell housing, so there was enough room for
the oil cooler that was part of the optional trailer-tow package on the trucks and Expeditions.
Since most of them came without the trailer-tow package, and it seems unlikely that Ford would
have had the same engine with two different castings waiting on the assembly line, we believe
that the F7AE block was used in most of the pickups, vans and Expeditions through until it was
replaced by the XW7E casting in All five main caps on the Windsors are crossbolted, but they
have dowels between main caps and block instead of the jackscrews that were used for the
Romeo blocks. The bolt pattern for the front cover is the same as it is on the late Romeo blocks,
but the two bolt holes just above the pan rail are 10 x 1. There have been two different castings
used to make three different cranks for the 4. The original crank used in the Romeo engines was
an F1AE casting. It was a nodular iron crank that had six, knife-edged counterweights and a
six-hole flange for the flywheel. It had a wide front counterweight that measured from. It looked
like the original crank and it still had a six-bolt flange, but the front counterweight measured
from. All of the Windsor motors came with the F65E crank. It appears that most of the Windsors
used the eight-bolt crank, but there are definitely some of them out there with six-bolt cranks,
so check with the customer before selling an engine or a crank. All of the Windsor engines that
have the six-bolt crank must be built with the F65E casting that has the narrow front
counterweight because there are two machined pads on the back side of the front main that
stick out far enough to hit the thick counterweight on the F1AE crank. All of the 4. The rods
used in the Romeo engines were designed for press-fit pins while the ones in the Windsors
were all bushed for full-floating pins. There have been three different pistons used for the 4. It
had a small The pin was press-fit in the rod. The original piston for the Windsors had a small
The Windsor rods were bushed, so the pin was held in with circlips. The Windsor pistons were
changed in when the "power improved" PI heads with the square intake ports and smaller
heart-shaped chambers were introduced. The size of the bowl was increased from This piston
still had the 1. Ford has used several different heads on these engines. We have identified five
different ones for the Romeos and two for the Windsors through They all seem to fit into the
following pattern: Advertisement. However, there are some F1AE castings that are threaded for
the later short reach plugs, so be sure to check the threads before using this casting. There
were two changes: 1 these castings had fewer threads for the spark plugs; and 2 the pad on the
front of the head for the chain tensioner was 1. The F5AE casting that had a revised combustion
chamber with a "swirl fin" eyebrow behind the intake valve was introduced in some models in
They had individual caps on each cam journal, 12 bolts instead of nine around the perimeter of
the head for the cam cover, and the four bolt holes on both ends were 10 x 1. The "NPI" heads
were used on all Windsors up through and for some applications in , so be sure to verify the
casting number before deciding which one to install on one of these later engines. Rebuilders
may have one problem with the "NPI" Windsor heads; the two blind holes that are used for the
pegs that hold the intake gasket in place during assembly are on the bottom toward the
valley-side of the intake ports most of the time. But, there are some F75E castings that have the
holes at the top side of the ports near the head. They were on the bottom on the F75E casting
when it was used on the 4. They were on the top of the F75E castings when they were used on

the 5. Rebuilders need to send the matching intake set with a Windsor engine when they sell
one with "NPI" heads. It has bigger intake valves, different springs, and a small, heart-shaped
chamber that has a swirl-fin behind the intake valve. In fact, no one seems to know anything for
sure, except that: 1 all the Mustangs had "PI" heads in ; and 2 some of the trucks and
Expeditions had them in The 1L2E casting has ladder caps, small bolt holes in both ends and
nine bolt holes for the cam cover along with the square intake ports and the small heart-shaped
chambers. There have been four different timing sets used on the modular motors, three on the
Romeos and one on the Windsors. The original timing set used on the Romeo motors had a
roller chain, steel-backed, plastic guides and the thin about. There were right and left tensioners
with different oil passages on the back side, but they were easy to tell apart because they had
either an "R" or "L" cast right on them. The second Romeo timing set still used the roller chain
and it looked the same, but it was slightly different because the mounting pad on the head was
1. The third timing set for the Romeo motors had a link-style, silent timing chain instead of the
roller chain, so it had different sprockets, but everything else stayed the same. All the Windsors
had the link-type, silent timing chain and gears. The cams for the 4. There have been several
front covers used on these engines, depending on both the year and the application. The chart
below provides a good overview, but there are a few things worth noting: Advertisement. The
front cover for the car was changed in when the Windsor motor was introduced. The six bosses
for the tensioner were the same, but the bolt hole by the water pump was moved up about. All of
the trucks, Expeditions and vans except the Econoline shared a common front cover. The F65E
casting had 10 large The front cover on the Mustang was an XR3E casting. It had four bosses
for the tensioner and a machined pad for the idler further down on the passenger side of the
cover. The Econoline had its own special 2L3E front cover. That pretty well covers all the major
components for the 4. There are a few other things every professional rebuilder should know
about these engines before starting to rebuild them. More Most Read Articlesâ€¦. Magazine
Current Issue Past Issues. Connect with us. Advertise Subscribe Contact Us. By Doug
Anderson. Blocks There have been two distinctly different cast iron blocks used for the 4. These
blocks can be recognized by the hollow dowels that were used along with the AODE automatic
overdrive electronic transmission and the semi-circular boss for the starter that was added on
the right side of the bell housing. Cranks There have been two different castings used to make
three different cranks for the 4. Rods All of the 4. Pistons There have been three different
pistons used for the 4. Cylinder Heads Ford has used several different heads on these engines.
They all seem to fit into the following pattern:. Timing Components There have been four
different timing sets used on the modular motors, three on the Romeos and one on the
Windsors. Cams The cams for the 4. Front Covers There have been several front covers used on
these engines, depending on both the year and the application. The chart below provides a
good overview, but there are a few things worth noting:. Rebuilding Tips Ford recommends
torque-plate honing all the 4. Ford recommends replacing the head bolts every time the heads
are removed from the engine. Putting a deep top ring in a shallow groove or vice versa is a
sure-fire comeback. It required a super-slick finish on the heads and block. We have been
successful rebuilding this engine by maintaining a surface finish around 40 Ra on the block and
20 Ra on the heads. The geometry of the head and block must be straight and true as well in
order to achieve proper sealing. We have seen several of the left hand cam sprockets for the
Romeo motors that have the tab that indexes in the keyway completely sheared off. Check both
the cams and the gears carefully before reusing them. These engines appear to be very prone to
detonation. We have seen several pistons with rod bearings that have been pounded to death
from abnormal combustion. Some of the Romeo engines that are used in police cars and limos
appear to have serious detonation problems, so watch out for comebacks with these
applications. In this article:. Watch Engine Builder's latest discussions and explanations. Shop
the latest Engine Builder merchandise. Stay up to date by signing up for the Engine Builder
newsletter. By Dr. Raj Shah, Dr. Vikram Mittal and Nathan Aragon. By Engine Builder Staff.
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modular 4. The engine might be no powerhouse, however, it offers better fuel economy and
runs , miles. The state police utilize the Crown Victorias fit with 4. However, there seem to be
one serious 4. The ford 4. However, it had one major flaw due to which it was more prone to
failure. The plastic subject to varying heat and cooling cycles lead to its constant expansion
and contraction. Ford had the alternator bracket mount right into the plastic, which put
additional pressure on the material. The stress often leads to a crack or split in the material
without any prior signs. In short, the ford 4. We will now help you understand one of the
significant issues in the ford 4. Besides, the fitting for the heater hose at the back and coolant
temperature sensor at the front would loosen and eventually fail. In both cases, the pressurized

coolant would leak from the point of failure and cause your vehicle to overheat. The coolant
might also weep and puddle for a longer time around the fitting, and in the fuel injector before
finally failing. It is one of the prominent 4. In the year , Ford addresses the issue of the plastic
manifold with a new manifold utilizing cast aluminum at the failure points and redesigned
thermostat mount. However, if the manifold fails and the car owner ends up stranded on the
side of the road, the aluminum one would also not do much good. We recommend you consult a
car expert to try getting to the root of the issue. You must understand that replacing the 4. The
manifold is under several layers of vacuum lines, wiring, linkages, and other vital parts of your
car. A single mistake could lead to more issues with the vehicle. Thus, we hope that this blog
helps you understand the primary 4. Besides, taking the car to an expert would help get the
issue resolved. Tsukasa Azuma is an awesome car blogger of Car From Japan. He owns a car
repair shop at downtown Osaka, and he put all that experience to good use in his sharing posts.
Mystery Revealed. Leave A Reply Cancel Reply. Login with Google. Likes Followers Followers.
Import used cars directly from Japan. Maintenance Tips. By Tsukasa Azuma Last updated Dec
28, 0. Tsukasa Azuma. You might also like More from author. Prev Next. Leave A Reply. CFJ
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The Ford 4. It was a 4. Later, this engine became the base V8 in the Mustang GT. This valve
DOHC 4. The new Modular 4. Ford's 4. While Windsor iron blocks have "W" letter and dowel
pins at the cross-bolted main caps, Romeo 4. Otherwise, they look the same. Aluminum blocks
came with 6-bolt main bearing caps. The angle between cylinder banks is 90 degrees. Deck
height is 8. The engine block features a nearly bore-to-stroke ratio square configuration that
positively affecting on its noise, harshness and vibration characteristics. Connecting rod length
is 5. Modular engines were equipped with six- or eight-bolt crankshafts. Eight-bolt steel
crankshaft was used in truck and high-performance applications, while six-bolt crankshafts
usually were fitted in Romeo blocks under hoods of passenger cars. All engines came with
forged pistons and cracked powdered metal connecting rods from the factory. The 4. Single
camshafts, as well as individual intake and exhaust camshafts in the four-valve version, are
driven by two timing chains by one for each head. Valvetrain for all of them features low-friction
roller rocker arms and hydraulic lash adjusters. The 3-valve cylinder head features apex-shaped
combustion chambers with a centralized spark plug, two intake valves and one large exhaust
valve designed to improve velocity and volume. Ford 4. All valve 4. Each cylinder has two intake
and two exhaust valves. The four-valve heads feature individual intake port for each intake valve
split-port design. In heads were revised, and engineers implemented tumble-style intake ports
where one intake port feeds two intake valves. In that year, they also replaced the variable
runner-length intake manifold by fixed runner-length intake manifold and changed camshaft
profiles. Modular 4. They also fitted with an electronically controlled, individual coil-on-plug
ignition system. Using this engine as a base, Ford developed a bigger 5. The production of the
4. The last engine of the line was a 4. By that time, the new Modular 5. Ford's Modular 4. The
engine can easily run well over , miles. Some taxi services used Crown Victorias with 4. But of
course, ideal engines do not exist, and this engine has several common problems and designed
flaws that currently are widely known. The first widespread problem is plastic intake manifold
cracking. This problem can be found in 4. In that period, Ford used nylon composite intake
manifold manufactured by DuPont, this manifold was prone to failure without any warning or
sign. As a result, this manifold can crack and split, the heater hose and coolant temperature
sensor can loosen, which would result in an engine coolant leak and vehicle overheating. Late
in , Ford replaced all-plastic manifold with a revised intake manifold that uses cast aluminum at
the failure points. A short thread depth in the aluminum cylinder heads is the root of the second
common problem - stripping of cylinder head spark plug threads. Be careful while changing
spark plugs on any Ford 4. Ford recommends a threaded insert as the method to repair of
stripped thread and even provides a tool kit specifically for that. Home Ford 4. Engine Specs
Manufacturer. Production years. Cylinder block material. Cylinder head material. Fuel type.
Number of cylinders. Valves per cylinder. Valvetrain layout. Bore, mm. Displacement, cc. Type
of internal combustion engine. Compression Ratio. Torque, lb ft. Firing order. Engine oil weight.
Engine oil capacity, liter. Oil change interval, mile. Ever since the first 4. Exceptional quality,
attention to detail and great customer service have made Promar's remanufactured 4. With over
two decades of experience with the 4. Promar Engine's quality control is second to none.
Promar does not build their engines on an assembly line. We have 1 highly trained technician
build your engine from start to finish. Every engine is tested and inspected by 2 people before it

leaves our facility. Our Ford 4. Some of these steps include:. Lastly, Promar offers free
round-trip shipping to commercial locations within the continental 48 states. We do not require
a core deposit, but we do require your engine core to be returned within 30 days to validate your
warranty. For pricing please use the Engine Search tools above or call us toll free Select Year
Select Make. Select Model. Select Sub Model. Select Engine. FORD 4. All machine work is
performed on fully CNC machines. Cylinders are held to tolerances of. We supply all remaining
gaskets to complete the installation. Ford 4. Fits the following vehicles Lincoln Town Car Base
4. The 4. It has also been produced with both iron and aluminum blocks. In a nut shell, not all 4.
So what do the names mean? Romeo â€” Romeo is an engine plant. The first 4. Ford added this
second engine plant in to produce 4. As noted above, was the first year the 4. Teksid â€” Teksid
just refers to aluminum blocks made from by Teksid in Italy. The engine itself was assembled in
Romeo, Michigan. The Teksid blocks are said to be capable of handling 1, horsepower. Fiat
owns Teksid S. The company was established in December ; it designs and produces cylinder
blocks, cylinder heads, exhaust manifolds, drive shafts, camshafts and components for
automobiles and commercial vehicles. Teksid, which is specialized in casting and processing
iron, has plants in France, Portugal, Poland, Brazil, Mexico and China. Since , Teksid S. The
Windsor Aluminum Plant began production of aluminum blocks in It is possible to determine if
you have a Romeo or Windsor engine by looking at the 8th character in the vehicles VIN
number. VIN 6 refers to 4. VIN W refers to 4. VIN X refers to 4. Here is a partial list of vehicles
and the engines that came in them:. The Mustang can be found with the Romeo or Windsor
engine. The and Mustang GTs used Romeo engines. The and most Mustang GTs had Windsor
engines. Here are the basic differences in Romeo and Windsor engines:. If you look closely at
the aluminum block above it has a diamond pattern in the casting on the top of the block. If the
block had squares it would identify it as a Teksid block. These new PI heads offered improved
flow and cam profiles. Ok, since we know the heads are one of the biggest factors in the 4. NPI
Heads:. In , the F and Crown Victoria 4. The Windsor NPI 2-valve cylinder head left shows the
open combustion chamber with the wall beside the intake valve to induce mixture motion in the
chamber. The PI heads right came with a smaller heart shape design. Windsor and Romeo PI
heads for SOHC 2-valve engines flow identically, but have different valve cover and timing chain
cover bolt patterns, and different cam gear attachment styles pressed vs bolted. The Windsor
and Romeo heads use different valve covers. Also make sure you get the coolant tube that runs
through the valley. The PI is larger and sits deeper in the valley. The NPI tube will interfere with
placement of the intake. Next is the coolant crossover tube. NPI cars have 2 temp sending units
in the crossover tube on the intake. One is for the temperature gauge, the other is for the
computer. You may need to drill and tap the PI intake to accept the second temp sensor.
Second, the PI heads use 10 mm accessory bolts. The stock NPI bolts are 8mm. The easiest
solution is to search a junk yard for a PI motor and salvage the bolts. In , Ford introduced the 4.
What made the valve Modular V-8 different was its all-aluminum construction. This new engine
utilized the Teksid aluminum block and is said to be the strongest 4. There a different castings
available for the DOHC heads. These heads can be divided into 2 basic designs:. Both heads are
good heads. The Tumble Port heads are known for making more high end horsepower. The
Twin Port heads create better torque. The Tumble Port heads came on the front wheel drive
Lincoln Continental The Continental block cannot be used in a rear-wheel-drive vehicle, but the
heads can be swapped and the Mustang Cobra. They were never in the Lincoln Mark series
because the Mark series was cancelled in They are suppose to flow better than the pre castings.
The best heads to date were never offered on a production vehicle. They are available on the FR
crate engine. They are bare heads, but Ford also offers camshaft kit cams, valves, springs,
retainers and rockers under part number MT The 3-valve SOHC 4. The engines are equipped
with an electronic Charge Motion Control Valve CMCV system that provides increased charge
motion at low engine speeds for improved emissions and low-rpm torque. All 4. The and earlier
engines featured an aluminum block cast in Italy by Fiat subsidiary Teksid S. Since , all of the 4.
They purchased the motor without a computer and their goal was to see what kind of power
they could build from a junkyard motor. They then added a pair of Comp Cams XEH camshafts,
springs and retainers and produced horsepower. Remember, this horsepower is on an engine
with , miles. These changes resulted in horsepower. Again, another example of respectable
power being built on a used 4. It also uses the Teksid aluminum block. There has been
discussion that the Mark VIII intake has the intake hose coming off the back of the engine and a
body lift would be needed to clear it. If you wanted to install a 4. The vehicle starts and operates
only with the key that matches the sensor in the vehicle, thwarting attempts to hot-wire the
ignition. An indicator lamp shows the system is working. How it works: A miniature transponder
with integrated circuit and antenna is embedded in the ignition key. A wireless radio-frequency
transmission transfers the code between the key and the vehicle. If the codes match, the

module sends a signal through the wiring system to the engine electronic control, allowing the
engine to start. There are 72 million-billion possible codes, so every Ford sold worldwide for the
next 10 billion years could have a unique code. New keys for replacements or spares can be
encoded by dealerships. Under a type E system, the coded keys send a signal to the PATS
transceiver, the transceiver takes the signal and sends it to the PCM where it checks to make
sure that the key code is correct and then allows the motor to run. If the PCM fails to detect the
properly coded key it will do two things. First, it will not allow the injectors to provide fuel to the
motor. If the 4. The problem is more prominent on the Cobra and Mach 1 due to their high
performance nature and tendency to be driven hard. Coolant Leak intake manifold â€” Some
vehicles may exhibit an Intake Manifold crossover first runner coolant seepage condition. This
may be caused by a crack in the intake manifold coolant crossover. There is a replacement
intake available that uses an aluminum coolant crossover instead of plastic. The photo above
shows a stock 4. Spark Plugs â€” Some 4. The spark plugs have the ability to fly through the
hood and a few engine fires have been reported from fuel vapor coming out of the cylinder and
being ignited by the loose plug. Valve Seals â€” The 4. The reason the valve seals start leaking
is that the valve guides on the older style heads are too short, and over time they wear out.
Once the guides are worn, the valve actually starts to wobble a bit while it is being lifted, and
this can very quickly wipe out even new valve seals. Dieseling Noise â€” Many times a dieseling
noise is found to be from a loose timing gear retaining bolt. Easy fix just remove the cam cover
and retighten the bolt. Make sure the bolt is loose by checking for tightness by hand. Timing
Chain Tensioner â€” Ford Motor Company has told its dealers that through model year Ford
Crown Victoria and Mercury Grand Marquis vehicles may exhibit a grinding noise from the
engine timing chain area. This noise, according to Ford, may be caused by excessive wear of
the timing chain tensioner arms. The tensioner arm has an aluminum base with a nylon surface.
The condition can also be detected by fine nylon and or aluminum particles present in the
engine oil. Oil Filter Suggestion â€” It is recommended that you use Motorcraft oil filters. They
have a drain back valve that keeps oil from draining back to the pan when the engine is off.
Most aftermarket filters do not. This prevents knocking on start up and eventual damage from it.
The tolerances are very tight in the valvetrain and any heavier of an oil can eventually cause
valvetrain problems because the hydraulic components stay pumped up and never bleed down
like they should when the engine is running. Estimated reading time: 14 min. Re-hosted from
therangerstation. Triton â€” Triton simply refers to truck engines Intech â€” Simply refers to the
engines in Lincolns. Here is a partial list of vehicles and the engines that came in them: The
Mustang can be found with the Romeo or Windsor engine. The Mustang Cobras used the
aluminum Teksid blocks. There are a variety of differences between the Romeo and Windsor
engine blocks. Here are the basic differences in Romeo and Windsor engines: Romeo was the
only Modular engine plant from Windsor came on line for to build 4. Although Romeo is
primarily a car engine plant, it has produced Modular engines for trucks. Although Windsor is
primarily a truck engine plant, it produced Modular engines for the Mustang G
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T. Although they look similar, Romeo engines employ different blocks, heads, and cranks than
Windsor. Romeo heads employ bolt-on cam journal girdles. Romeo blocks have jackscrew
cross-bolted main caps. Windsor blocks have dowel pin cross-bolted main caps. Timing cover
depends on vehicle type. Romeo cam sprockets are zero-fit and slip right on. Windsor cam
sprockets are pressed on. Romeo cam covers have 11 bolts. Windsor cam covers have 13 bolts.
DOHC engines have secondary timing chains for secondary camshafts. The NPI intake will not
work. Vehicles equipped with the valve DOHC 4. They ported the PI heads and power jumped to
horsepower. Engines to look for: and newer 4. Pre 4. What is a PATS? This problem was also
found on the 4. The problem is fixed by inserting a HeliCoil where the original spark plug hole
was. This problem is said to affect the model years that had aluminum cylinder heads. Bad
timing chain tensioners have been reported on other 4. Was this article helpful? Views: 0.

