Firing order ford 289 v8

It was dependable, economical to maintain, had adequate power and was easily modified. In
through , you could get the in either a 2 barrel or four barrel version. If you wanted the two
barrel setup, you received an Autolite equipped with an automatic choke. All intake manifolds
were cast iron except the Shelby versions that were cast aluminum. All engines installed in
Mustangs had a cast iron block. Sunoco was the best as I remember it. Now this stuff was like
aviation fuel. Super hot engines like the HiPo thrived on the super premium gas. Shelbys were
to run the super premium and all other cars performed on regular gas. But that was back before
the U. Government screwed up the gasoline and regular gas was good and cheap. Good God, is
it any reason people hate and distrust the government and its officials. The HP featured a high
nodularity cast iron crankshaft that was Brinell hardness tested to ensure quality. To prevent
4th-order harmonic vibrations from destroying the crankshaft at higher RPM, the engine used a
different vibration damper and an add-on counterweight. A portion of the Moving the mass in
towards the front main bearing reduced bending loads on the crankshaft. The special damper
also had a larger more massive inertial ring. The add-on counterweight was 0. As a result a
special crank sprocket was used, C3OZA, itself being 0. Clutch information. Clutch Information.
The HiPo 4 speed is a The disc is All torque specifications provided in this table are those
recommended by FORD. If you use special bolts, follow the torque specifications provided by
the manufacturer. I recommend that you use the 3 step torque technique where you torque
down the bolts in three equal steps. Once you have reached the maximum recommended torque
setting, go around one more time. Do not torque in a circular pattern. Always torque cross to
cross. Clockwise distributor? Your email address will not be published. Save my name, email,
and website in this browser for the next time I comment. Share Tweet. First Gen Mustang. Leave
a Reply Cancel reply Your email address will not be published. See all results. Weekly Mustang
News Get the latest Mustang news, rumors, deals and events each week. Cool Mustang stuff. No
crap, we promise. This site uses cookies: Find out more. Okay, thanks. Compression Ratio. Oil
Pressure â€” hot. Valve arrangement. Mechanical valve adj. Dwell idle rpm. Intake bolts â€” iron.
Exhaust manifold bolts. Motor mounts to engine. Bellhousing bolts. Trans to bellhousing.
Flywheel to Crankshaft. Valve cover bolts. Carburetor mount bolts. Water pump bolts. Clutch
pressure plate. Cam thrust plate. Journal Diameter. Thrust on number. Piston to Cyl. Bore
clearance. Piston Pin Bore Dia. Valve spring installed height in. Stem guide clearance in â€”
Intake. Stem guide clearance in â€” Exhaust. Stem Diameter in â€” Intake. Stem Diameter in â€”
Exhaust. The cross-plane V8 is one of the greatest engine configurations of all time thanks to its
balance, compact dimensions and big power potential. Jason Fenske at Engineering Explained
reveals the simple beauty of this motor with a 3D-printed Chevy LS3 , demonstrating exactly
what goes on inside this traditional but still very relevant engine. It's a great watch, even if
you've rebuilt hundreds of small-block Chevys. A V8 like this with a cross-plane firing order has
one cylinder firing for every 90 degrees of crankshaft rotation, which means two cylinders are
on the power stroke at any given time. As Fenske explains, this contributes to the smooth
power delivery V8s are known for. The LS3 used here is one of the most simple of modern V8s,
with its pushrod, cam-in-block layout, but the knowledge shared here applies to other V8s
tooâ€”most of the V8 engines you'll come across use a similar cross-plane layout. It's a quick,
simple video, but one with excellent visuals that helps reinforce what makes the V8 such a great
engine. Join Now. New Cars. Car Culture. Type keyword s to search. Today's Top Stories. Drew
Magary Reviews the Toyota Sienna. Engineering Explained YouTube. This content is imported
from YouTube. You may be able to find the same content in another format, or you may be able
to find more information, at their web site. This content is created and maintained by a third
party, and imported onto this page to help users provide their email addresses. You may be able
to find more information about this and similar content at piano. Advertisement - Continue
Reading Below. More From Car Culture. The engine was discontinued in new trucks F-Series
after , and new SUVs Explorer after , but remains available for purchase from Ford Performance
Parts as a crate engine. The designations of 'Windsor' and 'Cleveland' were derived from the
locations of manufacture: Windsor, Ontario and Cleveland, Ohio. The engine was designed as a
successor to the Ford Y-block engine. Production began in for installation in the model year
Ford Fairlane and Mercury Meteor. From the mids through the s, the Ford Small Block engine
was also marinized for use in smaller recreational boats. For the model year, Ford began
phasing in their new Modular V8 engine to replace the small-block, beginning with the Lincoln
Town Car and continuing through the s. The small-block engine was introduced in the Ford
Fairlane. The engine uses a separate aluminum timing chain cover, which differentiates it from
the later series Cleveland engines that use an integrated timing cover. All Ford Small Block
engines use two-valve-per-cylinder heads, with "2V" and "4V" designations indicating the
number of barrels or venturi in the carburetor. The valves are in-line and use straight six-bolt
valve covers. Coolant is routed out of the block through the intake manifold. Two additional

displacements were produced during the engine's history. The W so identified to distinguish
from the series Cleveland C uses a taller block than the other engines in the series to avoid
excessively short connecting rods. The first attempt mated a tunnel-port head to a cu in block,
but the displacement proved to be too small to deliver the desired power. The next iteration of
the engine mated an improved head design to the cu in block, producing the famous "Boss ".
The heads from the Boss became the production heads on the series Cleveland engines, which
used the same bore spacing and head bolt configuration as the small block engines. As the s
drew to a close, Ford began the design of a new OHC V8 to replace the venerable small block
design. The Modular 4. Through the rest of the decade, Ford gradually shifted V8 applications to
the Modular engine, with the Mustang transitioning in Even as the small block neared the end of
its life, development continued, with new cylinder heads introduced for the Ford Explorer in
American sales in new vehicles ended with the Ford Explorer, but the engine continues to be
offered for sale as a crate engine from Ford Racing and Performance Parts. All of the July
through August engines used a five-bolt bell housing, with all s and s being of this
configuration, but the changed to the six-bolt arrangement at this time - the change was made
due to transmission utilization issues i. The block mount pads and the cylinder wall contour of
the and engines changed in Januaryâ€”February with the introduction of the variant â€” all and
engine blocks up to this time featured 'corrugated wall' construction with two freeze plugs on
the side of each bank and engine mount hole pitch distances of 6 inch. All three block variants
from this point on featured the straight wall method of construction, three freeze plugs and an
engine mount hole pitch distance of seven inches. The corrugated wall method of block
construction had caused cleaning difficulties in the foundry from day one and a change was
phased in. An advanced, compact, thinwall-casting design, it was 24 in wide, 29 in long, and In
stock form, it used a two-barrel carburetor and a compression ratio of 8. Valve diameters were
1. The was phased out in April due to a lack of demand after about , had been produced. The
second version of the Fairlane V8, introduced during the middle of the model year March , had a
larger bore of 3. Compression ratio was raised fractionally to 8. For the and car model years, the
valve head diameters remained the same as the , but for the car model year, they were enlarged
to 1. Rated power was not changed. In , the became the base engine on full-sized Ford sedans.
Later in the model year, its availability was expanded to the Ford Falcon and Mercury Comet.
The special rally version of the Falcon and Comet and early AC Cobra sports cars of used a
high-performance version of the with higher compression, hotter camshaft timing, upgraded
connecting rods, valves with larger diameter valve stems, stronger valve springs and a
four-barrel carburetor. This engine was termed the HP by Ford and was specifically made for
Carroll Shelby â€” about were made. The â€” Sunbeam Tiger Mk I used the Bore was expanded
to 4. Stroke remained at 2. The base version came with a two-barrel carburetor and 8. In , an
intermediate performance version of the engine was introduced with a four-barrel carburetor
and 9. The engine was an option on the Ford Mustang and was known as the "D-code" from the
letter code used to identify the engine in the VIN. The D-code engine is relatively rare, as it was
only offered as an optional engine in the latter half of the model year. This engine is not the
same engine as the HiPo K-code engine offered in Ford vehicles. For , the compression ratio of
the base was raised to 9. In the four-barrel version was increased to A high-performance
version of the engine was introduced late in the model year as a special order for Ford
Fairlanes. The engine is informally known as the HiPo or the K-code' after the engine letter used
in the VIN of cars so equipped. Oddly, this engine was introduced in as the only engine
available in the intermediate Fairlanes. Lesser-powered cars had the engine in that year.
Starting in June , it became an option for the Mustang. The HiPo engine was engineered to
increase performance and high-RPM reliability over standard fare. It had solid lifters with hotter
cam timing; Even the HiPo's fan was unique. The K-code HiPo engine was an expensive option
and its popularity was greatly diminished after the and big-block engines became available in
the Mustang and Fairlane lines, which offered similar power at the expense of greater weight for
far less cost. Shelby also replaced the internal front press-in oil gallery plugs with a screw-in
type plug to reduce chances of failure. Ford designed a new block for the GT, due to a new
regulation which limited engine displacement to 5. Ford was able to arrive at the displacement
by an extra eighth-inch of piston travel to the Hi-Performance V8. The block featured
heavy-duty, four-bolt main bearing caps and pressed in freeze plugs. This engine was topped
with Gurney-Weslake aluminum heads. About 50 blocks were made. Ford's new "Tunnel-Port"
engine was originally envisioned as the secret weapon for the Trans-Am season, which would
bring them a third Championship win. Starting with a GT block, Ford topped the engine with a
new head design. The intake ports were straight, instead of snaking around the push rods. The
push rods actually went through the center of the ports thus the name "Tunnel-Port". This
configuration also enabled larger valves to be used. A strong bottom end, thicker cylinder walls,

steel screw-in freeze plugs , race-prepared crank, special HD connecting rods, and
Cleveland-style forged pistons kept the engine together at high speeds. The key to this engine's
power was the large-port, large-valve, quench-chambered, free-flowing heads. The Boss
Mustang was offered only for the and model years. In a January issue of Hot Rod magazine, a
Boss engine built to the exact specifications, settings, and conditions to the original engine was
tested. In an attempt to reduce the high speeds, the organizers of this race capped the engine
capacity in Ford consequently returned to the MKI GT40 originally using the Windsor , but had
now increased its capacity to meet the new rules. Since Ford had ruled that the GT40 engines
must have a direct link back to its production cars, the was adopted in domestic manufacturing.
The connecting rods were shortened to allow the use of the same pistons as the It replaced the
early in the model year. The most common form of this engine used a two-barrel carburetor,
initially with 9. It had hydraulic lifters and valves of 1. The was manufactured in Windsor from to
Ten years of manufacture was punctuated by several design changes, some small or larger. In ,
the manufacturing of the engine was moved from Windsor, Ontario to Cleveland, Ohio. Along
with the move came most changes that stayed with it for the remainder of its life. These were
longer valve stems with rotating lash caps, bottle neck type rocker studs for a positive stop nut
arrangement and a longer pushrod to correct valve train geometry. The water pump borrowed
from the Cleveland, with a few minor alterations to the casting, allowed the use of a left hand
water inlet. This change also necessitated the need for a harmonic dampener change to move
the timing marks to the other side of the front timing cover and a change to four bolts holding
the crank pulley rather than just three. Emission regulations caused a progressive reduction in
compression ratio for the two-barrel, to 9. In that year, U. From the car model year, the became
more commonly known as the 5. Ford may have used the "5. Despite its advertised
displacement, Car and Driver referred to the as a 4. Throttle-body fuel injection became
available on the Lincoln Continental , and became standard on all non-H. For the model year,
Ford replaced the throttle-body system with sequential multi-port fuel injection, identifiable by
the large intake with an "EFI 5. For only, a special high-performance version of the was offered
for the Shelby GT It had a longer-duration camshaft, still with hydraulic lifters. The heads had
special close-tolerance pushrod holes to guide the pushrods without rail rocker arms or
stamped steel guide plates. The combustion chambers also featured a smaller quench design
for a higher compression ratio and enhanced flow characteristics. Additionally, high-flow cast
exhaust manifolds similar to those on the Hi-Po K-code engine further improved output.
Heavy-duty connecting rods with high-strength bolts and a nodular iron crankshaft were also
included in this package. This engine was not a factory engine. Rather, like all Shelby Mustang
engines, it was modified by Shelby American in their capacity as a vehicle upfitter. This special
engine is well documented in the Ford factory engine repair manual for Mustangs and Fairlanes.
The block was made in Mexico. The Mexican block was produced through to the mids and even
showed up in Ford cars, trucks, and vans throughout the s and early s Mexican-made engines
were often used by the USA car plants when CEP1 could not produce enough engines and
many Ford replacement engines were Mexican. Mexican blocks were not made from a highnickel content material as is generally thought, but rather Ford's usual ACB specification
material. They are no stronger than any other USA-made component and the bore service life is
generally lower due to less wear-resistant South American-sourced iron ore. All Mexican V8
blocks were cast and machined to accept a front engine mount as required for their truck
applications. The was to be phased out and the was to be an interim engine which would remain
until the new V6 was in production - a quick fix. Cylinder heads, which were specific to this
engine, used smaller combustion chambers and valves, and the intake ports were oval whereas
the others were all rectangular. The only externally visible clue was the use of an open-runner
intake manifold with a stamped-steel lifter valley cover attached to its underside, reminiscent of
previous-generation V8 engines, such as the Y-block and the MEL. Some variants i. Mercury
Grand Marquis were fitted with a variable-venturi carburetor which were capable of highway fuel
economy in excess of 27 MPG. Due to its dismal overall performance the was dropped at the
end the car model-year with , units manufactured - production continued and the plans to phase
it out were dropped. The model year brought a new 5. Manual-transmission equipped Mustangs
and Mercury Capris were first equipped with two-barrel carburetors , then a four-barrel Holley
carburetor â€” The block was fitted with revised, taller lifter bosses to accept roller lifters, and a
steel camshaft in , and electronic sequential fuel injection was introduced in While sequential
injection was used on the Mustang beginning in , many other vehicles, including trucks,
continued to use a batch-fire fuel injection system. The speed-density based EFI systems used
a large, two-piece, cast-aluminum manifold. It was fitted on all engines through , after which
year it was phased out for a mass-air type measuring system in most applications
non-California compliant Panther platform cars retained the speed-density system until the

Lincoln Town Car received the Modular V8 for model year , and the Crown Victoria and Grand
Marquis for The MAF system continued, with minor revisions, until the retirement of the engine
in In mid, the Explorer and Mountaineer 5. These GT40P heads are considered by many
enthusiasts to be extremely efficient. The remained a mainstay of various Ford cars and trucks
through the late '90s, although it was progressively replaced by the 4. The last engine was
produced for installation in a production vehicle was at Cleveland Engine Plant 1 in December ,
as part of a build-ahead to supply Ford of Australia, which installed their last such engine in a
new vehicle in August The is still available as a complete crate motor from Ford Racing
Performance Parts. In , Ford Australia also built some stroked, 5. Vehicles fitted with these
stroker engines were sold under the banner of, and only available from dealers under the FTE
banner Ford Tickford Experience. They were produced in conjunction with long standing
performance partner Tickford. These engines were highly successful, but upper management
refused to allow engines so equipped to go into production, stating that to use a cast iron block
in a new car though the remained an engine option in Explorers through MY was no longer
acceptable. One of the 5. Various aftermarket manufacturers have also produced four-valve
heads for the , notably Dominion Performance. The W Windsor is often confused with the
Cleveland , which is a different engine of identical displacement. The distributor is slightly
different, so as to accommodate a larger oil pump shaft and larger oil pump. Some years had
threaded dipstick tubes. It had a unique head which optimized torque over high-rpm breathing,
frequently replaced by enthusiasts with aftermarket heads providing better performance. The
early and heads had larger valves and ports for better performance. Early blocks casting ID
C9OEB had enough metal on bearing saddles 2, 3, and 4 for four-bolt mains, and as with all
small-block Fords SBFs , were superior in strength to most late-model, lightweight castings.
Generally, the to blocks are considered to be far superior in strength than the later blocks,
making these early units some of the strongest and most desirable in the entire SBF engine
family including the series. During the s, a four-barrel version intake manifold casting ID E6TEB
was reintroduced for use in light trucks and vans. In , fuel injection replaced the four-barrel
carburetor. The original connecting rod beam forging ID C9OE-A featured drilled oil squirt
bosses to lubricate the piston pin and cylinder bore and rectangular-head rod bolts mounted on
broached shoulders. A number of fatigue failures were attributed to the machining of the part,
so the bolt head area was spot-faced to retain metal in the critical area, requiring the use of
'football head' bolts. The oil squirt bosses were drilled for use in export engines, where the
quality of accessible lubricants was questionable. The cap featured a longer boss for balancing
than the original design. The block underwent some changes since its inception. In , deck
height was extended from 9. In , a boss was added on the front of the right cylinder bank to
mount the air injection pump casting D4AE-A. In , the oil dipstick tube moved from the timing
case to the skirt under the left cylinder bank near the rear of the casting. In , the rear main seal
was changed from a two-piece component to a one-piece design. Around 8. During the s, motor
enthusiasts were modifying Cleveland 2V cylinder heads by rerouting the coolant exit from the
block surfaces to the intake manifold surfaces for use in the W, resulting in the Clevor
combining Cleveland and Windsor. This modification required the use of custom pistons by
reason of differing combustion chamber terrain canted valves vs. This combination yielded the
horsepower potential of the C with the ruggedness of the W small block and was possible
because more C 2V cylinder heads were manufactured than the corresponding engine blocks
the M and used the same head as the C 2V. The 5. Before , the 5. This programmed coding was
placed into the vehicle's computer to tell the motor how much air it should be getting, therefore
supplying an appropriate amount of fuel. However, if modifications are made to increase air
flow, the computer does not provide more fuel until the oxygen sensors register a lean burn and
only then can the computer compensate fuel trim. After , the engine was changed to mass air
flow MAF. This allowed the computer to directly read how much air the engine was receiving
through the help of a sensor in the air intake as long as that exact sensor was used MAF
sensors cannot be upgraded for increased flow without using an aftermarket chip, reflash, or
ECU. The rest of the intake system can be modified in any number of ways, but generally the
MAF sensor remains stock. Because the computer reads this, it is able to increase the amount
of fuel the engine gets when the air flow is increased, thus increasing performance. During that
time, the recreational marine community's small-block V8 platform of choice shifted to the cu in
5. In , Saleen released the S7 twin-turbo version of the engine with two Garrett turbochargers
producing 5. Deck height choices include 9. Maximum displacements are 4. The resulting
displacement is up to The uncross-drilled block with increased bore capacity became available
from the third quarter of From Wikipedia, the free encyclopedia. Redirected from Ford Windsor
engine. This article needs additional citations for verification. Please help improve this article by
adding citations to reliable sources. Unsourced material may be challenged and removed. Motor

vehicle engine. Main article: Ford Boss engine. Blocks with older pumps are 1. Ford Parts
Catalog Retrieved March 27, Retrieved July 12, Retrieved June 23, Retrieved 21 November
Quattroruote: Tutte le Auto del Mondo in Italian. Milano: Editoriale Domus S. FPV Heritage. Ford
Australia. Archived from the original on Retrieved Hidden categories: CS1 Italian-language
sources it Articles needing additional references from May All articles needing additional
references Articles with short description Short description matches Wikidata All articles with
unsourced statements Articles with unsourced statements from November Articles with
unsourced statements from May CS1 German-language sources de CS1 French-language
sources fr. Namespaces Article Talk. Views Read Edit View history. Help Learn to edit
Community portal Recent changes Upload file. Download as PDF Printable version. Wikimedia
Commons. Cast iron Deck Height: 9. Naturally aspirated. A "4V" V8 in a Mercury Cougar. Ford
Kent engine. Ford Pinto engine. I6 engines. Flathead I6. Thriftpower I6. Mileage Maker I6. Truck
I6. V6 engines. Cologne V6. Small block V8. Flathead V8. Ford Y-block. Medium block V8. Ford
FE engine. Cleveland V8. Big block V8. Lincoln Y-Block. MEL V8. Ford engine. Super Duty V8.
Gasoline engines. EcoBoost I3. Crossflow I4. CVH I4. HSC I4. Zetec I4. Duratec 2. EcoBoost 2.
Thriftpower Six I6. Cologne V6 2. Cologne V6 4. Essex V6 3. SHO V6 3. Duratec Mondeo V6 2.
Small-block V8. Windsor V8 4. Modular V8 4. SHO V8 3. Medium-block V8. Cleveland V8 5. Boss
V8 6. Big-block V8. Super Duty V8 6. Godzilla V8 7. Ford engine 6. Modular V10 6. Diesel
engines. Ford Duratorq. Ford 3. The major differences between the three engines were their
cubic-inch displacement and stroke size. All engines came either with a two- or four-barrel
carburetor, and the compression ratios varied depending on year of production. Although Ford
launched the V-8 in , it took performance car builder Carroll Shelby to put the power plant on the
performance map when he introduced the HiPo or High Performance in the Shelby Mustang GT
Although the was relatively small for a performance engine -- considering that Ford later
produced the big-block and V-8s -- it firmly moved the Mustang into the pony car field with high
output in a small package. The replaced the in and had a year production run, primarily as a
Mustang engine option. It was not a replacement engine, but one produced as an entirely
separate power plant. It stood taller, was heavier and had a bigger displacement than any
previous Ford small-block. Again, the Mustang benefited by having the as an optional
performance engine. The engine displaced cubic inches and came with a standard two-barrel
carburetor or an optional four-barrel carburetor. The bore was 4. Output for the original
two-barrel version was horsepower, with the latter four-barrel carburetor model generating
horsepower. The HiPo delivered horsepower with a The differed little from the , with the
exception of the stroke, which measured 3. The bore remained at 4. Aside from the stroke
measurements, the also differed from the with a higher nickel content in the engine block to
create a stronger engine. The two-barrel version debuting in generated horsepower. The
four-barrel version generated horsepower, with a A high performance version delivered
horsepower, which was its best output. The ended production in The displaced cubic inches
and had a 4. Its most distinctive characteristic was its unusual firing order, not found on any
other Ford engine. The main bearing caps were stronger, and the connecting rods larger than
those on the and Ford produced the W from to Two-barrel s generated horsepower, and
four-barrel versions wielded horsepower. Performance versions peaked at horsepower. The
powered Mustangs, Torinos and Mercury Cougars. The remained in production as of Rob
Wagner is a journalist with over 35 years experience reporting and editing for newspapers and
magazines. His experience ranges from legal affairs reporting to covering the Middle East. The
The differed little from the , with the exception of the stroke, which measured 3. The The
displaced cubic inches and had a 4. According to Ford Motor Co. Check out the V8 firing order
chart and see how the and 5. I have a theory that the change in firing order is responsible for the
great numbers of 5. And the NON H. Also they had a windsor camshaft that had the specs they
wanted, so to save money. The revised firing order was needed to prevent inductive crossfire
burning a hole through the center of number four piston. This would happen under load if the
spark plug wires were not routed correctly on the right bank. I had to deny warranty on many
engines that we remanufactured for this reason. Not a problem with the W no matter where you
ran the plug wires. I have a cu. The motor is a clone of the W. The firing order that I see around
the rotation pattern of distributer is My email address is mikekurki gmail. I have a 5. Is this
considered an HO engine? If you think for a second the crank determines the firing order of a
motor. So the only way you can change firing order is changing the crank. All you do for a cam
is advance or retard your timing AKA spin the distributor. So when ford changed the firing order
they changed the crank. Buddy, the intake has to open at a certain point. If you changed the
crank you would open the chamber as the piston came up. Get your retarted ass off of here
please. So that the piston is in the right place at the right time and the valves are opening and
closing at the right time relative to the position of that piston? I too, have a theoryâ€”not a very

good one, but here it is regardlessâ€”the H. As Paul said above, the cam allows the air
movement that the piston movement creates. In short- change the cam-change the firing order.
You will notice that the GM firing order matches the Ford firing order when you number the
cylinders as GM does. The clocking of the crank is the same. Your email address will not be
published. Your Website. Save my name, email, and website in this browser for the next time I
comment. This site uses Akismet to reduce spam. Learn how your comment data is processed.
Summit Racing Equipment. Author: OnAllCylinders Staff. Alan Hardman says: April 25, at pm.
Fat Ford Man says: April 30, at am. J Nault says: September 27, at am. Terry Zeissler says:
September 28, at am. Mike Kurki says: April 25, at am. Terry Davis says: May 5, at am. Stephen
says: July 3, at am. Dray says: October 23, at pm. Peter says: April 5, at pm. Paul says: April 14,
at pm. Mary says: June 12, at am. Yoko says: August 21, at pm. The Walrus says: November 30,
at am. Lus says: August 21, at pm. A friend of a friend is a retired Ford engineer. Jay says:
September 19, at am. Leave a Reply Cancel Your email address will not be published. It was
dependable, economical to maintain, had adequate power and was easily modified. In through ,
you could get the in either a 2 barrel or four barrel version. If you wanted the two barrel setup,
you received an Autolite equipped with an automatic choke. All intake manifolds were cast iron
except the Shelby versions that were cast aluminum. All engines installed in Mustangs had a
cast iron block. Sunoco was the best as I remember it. Now this stuff was like aviation fuel.
Super hot engines like the HiPo thrived on the super premium gas. Shelbys were to run the
super premium and all other cars performed on regular gas. But that was back before the U.
Government screwed up the gasoline and regular gas was good and cheap. Good God, is it any
reason people hate and distrust the government and its officials. The HP featured a high
nodularity cast iron crankshaft that was Brinell hardness tested to ensure quality. To prevent
4th-order harmonic vibrations from destroying the crankshaft at higher RPM, the engine used a
different vibration damper and an add-on counterweight. A portion of the Moving the mass in
towards the front main bearing reduced bending loads on the crankshaft. The special damper
also had a larger more massive inertial ring. The add-on counterweight was 0. As a result a
special crank sprocket was used, C3OZA, itself being 0. Clutch information. Clutch Information.
The HiPo 4 speed is a The disc is All torque specifications provided in this table are those
recommended by FORD. If you use special bolts, follow the torque specifications provided by
the manufacturer. I recommend that you use the 3 step torque technique where you torque
down the bolts in three equal steps. Once you have reached the maximum recommended torque
setting, go around one more time. Do not torque in a circular pattern. Always torque cross to
cross. Clockwise distributor? Your email address will not be published. Save my name, email,
and website in this browser for the next time I comment. Share Tweet. First Gen Mustang. Leave
a Reply Cancel reply Your email address will not be published. See all results. Weekly Mustang
News Get the latest Mustang news, rumors, deals and events each week. Cool Mustang stuff. No
crap, we promise. This site uses cookies: Find out more. Okay, thanks. Compression Ratio. Oil
Pressure â€” hot. Valve arrangement. Mechanical valve adj. Dwell idle rpm. Intake bolts â€” iron.
Exhaust manifold bolts. Motor mounts to engine. Bellhousing bolts. Trans to bellhousing.
Flywheel to Crankshaft. Valve cover bolts. Carburetor mount bolts. Water pump bolts. Clutch
pressure plate. Cam thrust plate. Journal Diameter. Thrust on number. Piston to Cyl. Bore
clearance. Piston Pin Bore Dia. Valve spring installed height in. Stem guide clearance in â€”
Intake. Stem guide clearance in â€” Exhaust. Stem Diameter in â€” Intake. Stem Diameter in â€”
Exhaust. Ford's cubic-inch V-8 is the second engine in the degree V-8 series of engines, which
began with the cubic-inch V-8 in The was followed by the in Ford increased the stroke of the to 3
inches to make the in The other engines in the degree V-8 series are the and W. The was
produced from to The timing procedure for the will work on any of the other degree V-8 engines.
Run the engine until it reaches normal operating temperature. Park the vehicle on a level, paved
surface. Set the parking brake. Look at the area on the timing cover on the passenger's side of
the engine, underneath the water pump. You will see the triangle-shaped timing pointer attached
to the timing cover. It sets directly above the harmonic balancer, which is behind the crankshaft
pulley. Look at the balancer for some numbers stamped on it. If you don't see the numbers,
place a ratchet and socket on the large bolt in the center of the crankshaft and rotate the engine
in a clockwise direction, looking at the front of the engine. When you see the numbers come
into view, remove the ratchet and socket and spray the numbers with some parts cleaner and
wipe off with a shop rag. Paint the numbers with some white-out to make them easier to see.
The figures will state "TC," with little hashmarks between the numbers. The timing specification
for the is 6 degrees before top dead center. This will be the third hashmark before the TC.
Disconnect the vacuum advance line from the vacuum advance on the distributor and plug it
with a plastic vacuum line plug. Hook up your timing light by clipping the spark plug lead over
the first spark plug wire on the passenger's side of the engine, then click the red lead to the

positive battery terminal and the black lead to the negative battery terminal. Use a wrench to
loosen the bolt that secures the distributor; do not loosen it so much that the distributor turns
freely. Start the engine and aim the timing light at the pointer and harmonic balancer. Be careful
of moving parts such as pulleys, fan belts and the fan blade. Note where the marks on the
balancer line up with the pointer. If it's not on the third mark before the TC, turn the distributor
until it is. When you have the mark properly aligned, tighten the distributor bolt and
double-check your timing. Turn off the engine. Remove the plug from the advance line and hook
it back up to the distributor. Unhook the timing light. Robert Bayly, based in Apple Valley,
California, began writing in , his "how to" articles can be found on eHow. With more than 15
years in the auto industry, Bayly has been an auto and diesel mechanic, service writer and parts
manager. He received certificates from Pontiac parts system , Cat Diesel engine service , Saab
and Fiat parts- warranty system. Step 1 Run the engine until it reaches normal operating
temperature. Step 2 Look at the area on the timing cover on the passenger's side of the engine,
underneath the water pump. Step 3 Disconnect the vacuum advance line from the vacuum
advance on the distributor and plug it with a plastic vacuum line plug. Step 4 Hook up your
timing light by clipping the spark plug lead over the first spark plug wire on the passenger's
side of the engine, then click the red lead to the positive battery terminal and the black lead to
the negative battery terminal. Step 5 Use a wrench to loosen the bolt that secures the
distributor; do not loosen it so much that the distributor turns freely. Step 6 Start the engine and
aim the timing light at the pointer and harmonic balancer. References Ford Classics: Engine
Specs. The V8 is ingrained in American culture. It was the engine that dominated the North
American automotive landscape from the s to the end of the s. In the early s, Cadillac and
Peerless pioneered the smoother crossplane crankshaft, a design that revolutionized the
American V8. The earliest V8 engines used flat plane crankshafts. This looks like two four
cylinder engines that have been joined together at the crankshaft. Like a 4-cylinder engine,
there are four crankshaft journals set degrees apart. The front and rear journals are completely
opposite in position to the two center journals, forming a flat plane. Also like a 4-cylinder
engine, the flat plane V8s are prone to vibration. In search of a smoother V8, Cadillac and
Peerless developed the crossplane crankshaft, first introduced by Cadillac in and Peerless in A
crossplane crankshaft has the front and rear crankshaft journals oriented in opposite positions,
degrees apart. The two inside crankshaft journals are also degrees apart. The front and rear
journals are set at 90 degrees to the two center journals. So the crankshaft has journals every
90 degrees, forming a cross shape from the front. The crossplane V8 is significantly smoother
than a flat plane V8 engine and it gave the V8 its reputation for smoothness. The crankshaft
geometry eliminated vibrations of the second order. This crankshaft design also gave the
crossplane V8 its distinctive exhaust note as it required a unique firing order compared to a flat
plane V8. The design was adopted by other manufacturers and it was used by the majority of V8
engines. Some manufacturers, in particular European high performance makes like Ferrari,
continued to use flat plane crankshafts, for they offer some advantages in high RPM engines.
On a flat plane V8 engine, the inertia forces of each piston are cancelled out. In this diagram the
two outside pistons are moving up to and reached top dead center and the two inside pistons
are moving down and reached bottom dead center. Vibrations of the first order are caused by
the inertia force produced by the piston mass as it moves up and down in the cylinder. The
maximum force occurs when the piston is at top dead center or bottom dead center. As the one
piston reaches top dead center, this force is countered by piston immediately adjacent reaching
bottom dead center. This diagram shows that the first two pistons are moving down after
passing top dead center, while the second two are moving upwards after passing bottom dead
center. These forces create a moment around the center axis of the crankshaft. When the
crankshaft rotates degrees, this diagram reverses. These forces create vibrations of the first
order that cause the crankshaft to vibrate in a seesaw action as it rotates. The journals at each
end of the crossplane crankshaft do not move together, which causes vibrations in the first
order. As the first crank journal travels down from the top of the cylinder, so does the second
crank journal, but the third journal is travelling up from the bottom along with the fourth journal.
So, one end of the crankshaft has net force upwards, and the other a net force downwards. This
creates a force that attempts to rotate one end of the crankshaft around the center of the
engine, much like sitting on one end of an unoccupied seesaw. Of course, when the crankshaft
rotated degrees these forces reverse. So as the crankshaft rotates it generates seesaw effect,
vibrating each end of the crankshaft up and down. These forces can easily be countered. By
using heavy counterweights on the crankshaft that oppose the pistons inertia force as they
move up and down, the net force will be zero. This eliminates the vibrations of the first order.
The downside to the heavier counterweights is that it causes more rotation inertia compared to
a flat plane crankshaft, making a flat plane more advantageous in high RPM engines. The large

counterweights used on a crossplane V8 engine counteract the forces shown above. Using
counterweights eliminates the vibrations of the first order. A flat plane V8, however, has
vibrations of the second order. The piston rod geometry dictates that a piston will travel at a
higher velocity when on the top half of its travel compared to the lower half. When a crankshaft
journal is at 90 degrees or degrees from top-dead-center, the piston is actually below the
halfway point in the cylinder. This means that the piston travels at a higher velocity on the top
half of its travel than it does on the lower half as it covers more distance over the same time.
Due to the piston locations on a flat plane V8 crankshaft, the net velocity of the pistons is not
zero. Just like a 4-cylinder, this difference in piston velocity causes vibrations of the second
order, non-sinusoidal vibrations, as it spins. A crossplane crankshaft does not have any
vibrations of the second order, as the net velocity of all the pistons is always zero. For each
piston movement, there is always a corresponding piston movement that is in the opposite
direction at the same velocity, counteracting the forces each creates. With 90 degrees between
each crankshaft journal on the crossplane V8 and it being a 4-cycle engine, each cylinder
should fire once over degrees of crankshaft rotation. If we divide degrees by 8 cylinders, it
means every 90 degrees a cylinder should fire. However, the crossplane crankshaft layout limits
the order in which the cylinders can be fired. Cylinder numbering is not consistent between
manufacturers. Ford is on the left, Chevrolet on the right. Before firing orders are discussed,
there is one caveat; not all manufacturers use the same cylinder numbering convention. Ford, in
particular uses, its own convention. Most V8s number the left front cylinder as number 1
cylinder with the left bank the odd numbers, and the right bank the even numbers Ford V8
engines have the right bank slightly forward of the left bank, so the front right cylinder is
labeled as number 1. However, unlike the other manufacturers, Ford labels the right bank and
left bank Some other manufacturers also label the right front as cylinder number one, but unlike
Ford, most often the right bank is numbered as and the left bank as Nevertheless, to compare
firing orders, the cylinder numbering must be standardized. For simplicity sake I will use the
conventional cylinder numbering, with left bank and right bank In the chart below, I also listed
the equivalent firing orders using other numbering conventions. As seen below, there are only
eight possible firing orders. Of these, only the first three are commonly used. Note that all
references in the main body to 1st, 2nd, 3rd and so on firing orders are those listed in this chart.
Click to see a larger version of the chart. Due to the layout of the crossplane crankshaft there
will always be an instance when at least two cylinders on each cylinder bank are fired
sequentially over degrees of crankshaft rotation. This is what causes that distinctive V8 sound
we all know. Two high pressure exhaust pulses are being forced into the exhaust manifold in
succession causing a change in tone. In comparison, a flat plane crank will fire evenly between
each cylinder bank, left-right-left-right-left -right-left-right, which creates its own distinctive
sound and better exhaust scavenging. The bottom four firing orders are unique, as they are
bank to bank firing orders. This is where all cylinders in one bank fire, followed by all cylinders
in the next bank. These firing orders are not used, although some racers have experimented
with them and found no advantages. They result in more vibration and a different sound from
the others. The first firing order is by far the most common on traditional American V8s. In the
late s Ford adopted the third firing order on the W and the series engines. GM also used the
third firing order for the LS series engines. Cadillac used a number of different cylinder
numbering conventions for its V8s. Although it looks like it used four different firing orders,
there are actually only two firing orders here once the cylinder numbering is standardized. The
top four firing orders listed each have one cylinder bank where two adjacent cylinders fire in
sequence. The other cylinder bank has two cylinders fire in sequence, but they are not adjacent
to one another. Changing between these four firing orders, changes which of the two adjacent
cylinders on each bank are fired sequentially. So for the first firing order, which is the most
common for V8 engines, the number 5 and 7 cylinders or the 7 and 8 cylinders on a Ford fire
sequentially. These two cylinders are at the back of the engine block. Both Ford and GM later
switched to the 3rd firing order, where the number 3 and 1 cylinder 6 and 5 on a Ford are fired
sequentially which is at the front left corner of the engine. By moving the location of the two
sequentially fired adjacent cylinders, this can have effects on the cooling of the engine, the
induction, and the crankshaft harmonics. Firing two cylinders side by side causes extra stress
on the crankshaft journals and main bearings, extra heat, and both cylinders may fight for fuel
and air. GM switched to the third firing order for the LS engines as it provided better cooling by
having the sequentially fired cylinders at the front near the water pump where the engine is
generally cooler. These two different camshafts show that how the locations of the lobes
change for different firing orders. Engine builders have also experimented with these firing
orders on existing engines, in particular on the Chevrolet small-block. A camshaft swap is
required, as it controls the cylinder firing sequence. Obviously this requires a custom ground

camshaft, although some are available off the shelf for popular engines like the Chevrolet
small-block. This is a set of headers. These headers are routed so that each collector sees no
sequential firing. This is for a Ford firing order and if you follow the paths of each cylinder you
will see that the exhaust will fire between the left and right collectors evenly. This creates an
exhaust sounds similar to a flat plane V8. After reading this article, I hope you understand that
the crossplane and flat plane crankshafts have a significant effect on how smooth an engine is,
how it sounds and its ability to rev. We also learned that the crossplane crankshaft is limited to
eight firing orders, of which only three are commonly used. These firing orders always have two
cylinders on each cylinder bank that fire sequentially for every degrees of crankshaft rotation.
By changing firing orders, one can move which two cylinders fire sequentially, which may have
some advantages for a given engine design. Nice job, Vince! This is tremendous! Even the less
mechanically inclined reader should be able to easily follow along. Years ago when my parents
owned their powered Crown Victoria I remember seeing somewhere how the firing order
between that lo-po was different from the HO used in the current Mustangs. This definitely gives
better insight. Vince, this is the type of article I like â€” technical but highly readable. I
remember finding this out myself. One more area where Ford made performance mods harder
than Chevrolet did. It most certainly does not make performance mods harder. It is a non-issue.
A wrench in the works of standardization was Pontiac with their fake firing order. Cylinder 1,
usually the furthest forward cylinder, was called out as 2 by Pontiac. Fords drive me nuts. While
GM and Mopar almost always use , they just had to be different. The firing orders are even
different across engine families. Thanks for explaining the flat plane crank too. Inever really
grasped what they were before but now I do. Being a Ford guy their order is indelibly etched
into my memory. So just guess what happened when I changed out the timing gear set an my,
new to me, Dodge If degrees is full stroke from TDC, how is the piston more than half-way down
at 90 or ? And why then faster going up? They have a distinctly harsher sound. And being Oz of
the time, the lack of qualifications was quietly ignored! The piston is connected to the rod,
which it connected to the crankshaft. Piston goes up and down, crank journal spins in a circle.
Connecting rod does both, depending on where you measure the motion. From TDC to 90
degrees, the bottom end of the rod is going down, but also away from cylinder center-line.
Piston travels the full half-stroke PLUS the additional distance away from cylinder center. The
upstroke is reversed. From to , the bottom of the rod is going up, but also away from cylinder
center-line. Even if they are well within the elastic zone, thus no risk of rod failure, it can affect
piston to valve clearance. And especially in a pushrod engine with rockers, where flex of the
valve train components can affect true valve timing, and thus the actual proximity of valve to
piston at any given point as well as affecting performance of course. Interestingly, this is one of
the few things directly related to engine design I actually learned in college, in an otherwise
difficult dynamics class. FYI, the geometric motion of these parts is an example of the discipline
known as kinematics; throw in the forces and loads caused by acceleration and mass, and it
becomes what is known as dynamics. Only easy way to cancel it is with Lanchester balance
shafts. Thank you Justy for you kind word and the information on the Holden V8s. This attached
diagram may help you better visualize and understand piston rod geometry. I kinda like that
stacatto Holden V8 sound, even the little sounded mean especially when the mufflers fell off.
Dang ole man That son gun run fo ever man. Need to bring them back!! The Holden V8 also had
the right-hand bank forward presumably to make a slight difference for a RHD steering column
and cylinder no. The conventional American V8 exhaust is my favorite exhaust by far, which I
think is the reason I have never found the Ferrari V8 engine sound very satisfying. They sound
more like four cylinders to me. I was going to but the crankshaft on the Ford variant is
somewhat unique in its orientation see attached photo. I thought it might be somewhat
confusing if I included it. Nevertheless, all that is said for the flat plane still applies to the Ford
version too. While I love the crossplane V8 burble, I also like the flat plane V8 sound too. I had
the chance to drive a Ferrari several years ago and the sound was quite intoxicating. You only
really notice the difference high in the revs. I also read that the GT is going away soon in a
Motor Trend speculative article that popped up in my email so with it goes away that VooDoo
engine with its Flat Plane Crank. The location of a camshaft has no bearing on the sound of the
engine. Number of valves absolutely makes a noticeable difference, which is facilitated by OHC.
All those modular variants used in Mustangs 2V, 3V, 4V have distinctive notes, yet all share the
same firing order. The 3V and 2V heads both have a single exhaust valve. How would the
additional intake valve change its exhaust sound? Listen to a 4. They sound different, in video
and in person. Do I attribute it to the cam position alone? No, but cam position does come with
inherent advantages that are worked into other factors that effect sound, such as lift, duration
and overlap. Exhaust plumbing can change the sound more than camshaft location which wont
alter anything if the firing order doesnt change. Thats as simplistic as saying a Gibson Les Paul

sounds the same as a Fender Stratocaster both tuned to E standard and strumming the same E
chord through the same amp. This really helps explain the difference between flat- and
cross-plane crankshafts, which I struggled with until seeing it here. As shown, the Ford flathead
never fires cylinder number 4, and it fires cylinder number 3 twice in succession! I very much
like the sound of a flat-plane engine, the two video sound clips were great. Thank you. Some of
the newer Yamaha inline four cylinder engines used on high performance motorcycles use
crossplane cranks. With essentially unmuffled racing exhausts the sound is very distinctive in a
herd of otherwise flatplane Suzuki, Kawasaki, Honda and BMW fours. I am not a motorcycle guy
but I was aware of the crossplane 4-cylinder Yamaha engine. It looks like a crossplane V8 cut in
half, since it bascially is one. I regularly get the itch to trade my FZ up to an MT which has the
same crossplane 4 banger. Awesome lesson, thank you very much. And now for the crazy world
of the V6. Buzzdog, the GM V6 fires alternating banks With dual exhaust and blown out
glasspacks you can easily identify which bank is firing at a slow idle. Guaranteed to set off
every car alarm in the parking lot. Thanks Vince! This is a superb addition to our growing tech
section. VinceC, with the coffee half down I believe that there may be an error in the firing
order-to-cylinder numbering chart. It should be right and left Great article but the graphics for
the Ford flathead and Coyote firing orders are incorrect. They show 3 cylinder firing twice and
nothing for 4. Thanks, I see this is the second time that error was pointed out. I have since
edited the image and fixed it. Thank you for all the great feedback from all. And thanks to Daniel
Stern for inspiring this article. Is there a similar science to the V6 firing order? Yeah, eh! The
newer split pins allowed an even fire. Great read! Firing order was one of the things that took
me a while to understand the importance of, and few experts and educators made much of an
explanation I found satisfactory. I was installing a rebuilt engine for a customer and because the
cap and wires were relatively new and in good condition I swapped them over as-is in one piece.
Now these wires were nicely arranged in aftermarket holders so I was pretty sure I installed
them exactly as them came off. Swapped the wire around and if fired up and ran properly. It
uses that but for what ever reason, as noted on the valve cover you time V-8 on cyl 8. Why do
the valve covers on a V-8 say to time V-8s on 8? Well because they also cut off a bank and made
a 4cyl version and it used the same valve cover. The other aspect of the paired firing is the
potential for potentially damaging inductive cross firing. So on that SV, the proper set of plug
wires has 3 with straight boots and 5 with 90 degree boots, one of them really long. Right on the
money. I remember my first couple Automotve instructors emphasizing plug wire routing to
minimize the potential for cross-fire. This is interesting stuff, Vince. I remember it was always
frustrating in the pre-internet days to figure out which was the number 1 cylinder on a V8 for
hooking up the timing light. I guess having too many Fords among my circle of friends
complicated things. Either the vehicle specific or the big book that covered all US or all
Imported models for a range of years. Without covering an old long boring headscratcher of a
Nailhead Buick story that has to do with a mistake printed in the manual, I can see in this very
thread that some 50 years on the wrong cylinder numbering is still being published for
Nailhead. The posted firing order chart has the cylinder numbering mirrored. It had several
errors, not only the cylinder numbering on the Nailhead wrong it did have the correct firing
order though , the flathead was wrong and the distributor on the Y-block and the Nailhead was
on the wrong end. I edited the photo and checked it over more closely now and it looks good.
Yeah, then we get to talk about different V angles too. Cadillac had two different V-angles for its
two Vs, one at 45 degrees and the other at degrees. Excellent article Vince, well written and easy
to follow. Something I have often wondered about. Thank you for doing that. It spread out power
pulses to provide the rear tire to recover traction. Nice site explaining it. The firing order may
also be why the air cooled Volkswagen sounds so unique. The firing order is , which means 3,
then 4 fires on the left side, then 2, followed by 1 on the right. The firing on a boxer 4-cylinder is
due to the crankshaft layout. See the diagram below click to see animation. This crankshaft
layout results in a an engine that has balance in the first and second order, and the firing order
creates that unique exhaust note that Subaru owners are very familiar with. I think there may be
an advantage to firing both cylinders on the same side sequentially. Air has inertia just like any
fluid. Similar to how the tuned, variables intake manifolds in common use today work.
Street-oriented V8s almost always have had dual-plane intakes, and the key thing a dual plane
intake does is make sure cylinders firing sequentially are pulling from separate intake planes.
Great write up, Vince, but you forgot to list the firing orders for counter-rotating marine engines.
Absolutely terrific article, one of the best here, and that is high praise indeed. To stand out
amongst the creme de la creme is an achievement. Any thoughts on the production 65 degree
Dino V6? Each piston uses a single crankpin that is offset by 5 degrees to compensate for the
block V while maintaining 60 degree ignition interval with a firing order where the RH head is
and the LH The most fantastic explanation of the unique V-8 sound, which I, being more of a

layman, wondered why it always had that one louder pop when there was always 90 degrees
between firing. Thank you so much! Outstanding job, Vince! You explained things clearly, yet in
great detail. You also answered several questions of mine, two of which were:. Your email
address will not be published. Notify me of follow-up comments by email. Notify me of new
posts by email. This site uses Akismet to reduce spam. Learn how your comment data is
processed. Posted April 13, at AM. Jason Shafer. J P Cavanaugh. Posted April 13, at PM.
Excellent read, thank you VinceC. LT Dan. Far out, thanks Vince. The big Cadillacs always did
have their own sound. Posted April 14, at AM. Right, as opposed to a company that was building
a and also four unique engines? Man, you do have a skill for teaching. Great stuff, Vince.
Brilliant, thankyou, Shurkey. Posted April 20, at PM. Posted January 1, at AM. Yes Holden V8s
have a real stacatto sound, especially thru headers to open pipes. Jon Stephenson. Good stuff,
thanks! RetroStang Rick. Now I get the difference! Paul Niedermeyer. Flowmasters sound very
different depending on where they are placed in the exhaust system. Posted April 15, at PM. Jim
Klein. Column 2, Ford, also computes. Daniel Stern. Glad to inspireâ€”thanks for such an
outstandingly comprehens
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ive and educational article! Ward Wagher. I drew this pattern sheet a while back for a forum
discussion I was part of. Nice work. Art Vandelay. Very cool to hear. How does Subaru do it with
a flat four? Gary S. Posted April 14, at PM. NOT Einstein! Yes, fantastic explanation of the sound
of a crossplane V8 â€” marvelous. You also answered several questions of mine, two of which
were: Why did Chevy change their firing order? Again, my thanks for such a fine write-up. Yes
Holden V8s have a real staccato sound, especially thru headers to open pipes. Leave a Reply
Cancel reply Your email address will not be published. American Brands: GM. American
Brands: Ford. American Brands: Chrysler. Automotive Histories and Misc. Asian Brands. UK
Brands. Australian Brands. European Brands. Trucks, Pickups and Vans. Motorcycles, Trikes,
Bicycles. Engines, Transmissions and other Tech. RVs, Motorhomes, Trailers, Campers.
Avatars by Sterling Adventures. Copyright - Curbside Classics. All Rights Reserved.

