Gm small block firing order

This ignites the air-fuel mixture and moves the crankshaft. To maximize engine performance,
car designers create a sequence that drives each cylinder. The ignition of each engine cylinder
is unique on car models. The sequence of ignition is critical for smooth engine operation. In a
typical 4-cylinder engine , the preferred sequence is Most modern cars use their electric control
unit ECU to control the ignition sequence, while in old gasoline engines the distributor
determines the location of the spark plugs. Most engines turn clockwise. However, some
engines may turn counterclockwise due to mechanical configurations. If you have replaced the
camshafts with a different ignition sequence, your ignition cables will also be modified. The
numbers start from the front and continue to the back. At the front of the engine, you see
pulleys, the alternator , and the water pump. Some V-engines can be numbered in rows, so you
have the first row from and then the next row, from the front, from With others, you would
number them like you would number an in-line four-cylinder engine, where you have and The
numbering of the cylinders can be complicated by the fact that the manufacturers may use a
different numbering for individual engines. The reason why manufacturers have a firing
sequence is to reduce torsional vibrations while at the same time enabling the safe emission of
exhaust gases. With a sequence, there is little interference between cylinders, which promotes
manifold recovery. An arrangement is difficult with fewer cylinders. It is important to separate
the outflowing cylinders so that the back pressure does not promote the escape of exhaust
gases. The simplest engine is the single cylinder arrangement. With this arrangement, you will
experience a power stroke every degrees. The piston has a head and is connected to the
crankshaft via a connecting rod. The rod rotates in an oscillating movement. In this scenario,
where one piston is in the compression stroke and waiting for its working stroke, the other
piston is in the exhaust stroke and about to enter an intake stroke. With horizontally
counter-rotating engines, power pulses occur with every degree rotation of the crankshaft. This
means that during the revolutions the crank throws are out of phase by degrees. In horizontally
opposed engines, the connecting rod and piston are opposite each other. This type of engine
often occurs in small engines. An engine with a different ignition sequence is the radial engine.
In this case the firing order is centered on a circle. If you have 7 cylinders, you can find an
ignition sequence of If the firing order is even, the angle between the individual firings is the
same. If you have a four-stroke engine, you can obtain the ignition interval by dividing the
number of cylinders by degrees. With an odd firing order, not all angles are the same. You can
have one with a degree angle, while another has an ignition interval of degrees. Depending on
the design of the crankshaft, you will find that the cars with even firing order will sound smooth,
while the cars with uneven firing order will sound throaty. Problems with the ignition system will
cause the vehicle to misfire. A misfire happens either in the intake or exhaust valves, not in the
combustion chamber. Unburned fuel is the main cause of misfiring, and a loud noise can be
heard or flames can be seen outside the exhaust. On cars with shortened exhaust pipes the
flames are visible. The reasons for backfiring vary and include a disproportionate amount of air
entering the combustion system along with insufficient fuel. The result is that the mixture does
not ignite and misfire occurs. This unburnt mixture passes through the exhaust system where it
re-ignites due to the hot components. If you also have an abundant air-fuel ratio, you will also
misfire. If this is too early, the mixture enters the intake valves before ignition. This leads to an
ignition which travels through the carburetor and can cause severe fires. Incorrect timing of the
ignition process leads to misfiring. Since there is an anti-lag, you will experience loud
explosions. If the wiring is not done correctly, you will have problems with the ignition timing. It
is a good idea to check the fuel pump and air filters for clogging. A defective catalytic converter
can cause misfiring. Inside the internal combustion engine there are spark plugs in each
cylinder. This creates a spark that ignites the air-fuel mixture, allowing the crankshaft to move.
To increase the efficiency of the engine and reduce vibrations, car engine manufacturers have
an ignition sequence for the spark. In modern engines the ignition sequence is controlled by the
ECU. The firing order starts with the first cylinder at the front end of the car. This is the cylinder
with the number 1. In most four-cylinder engines, the numbering is , while in the Chevy small
block engine the firing order is If the timing of the ignition is incorrect, misfiring will occur. In
this case more air than fuel may enter the combustion chamber. This leads to unburned fuel
which finds its way to the exhaust manifold where it ignites and causes a loud bang or fire. I
have been working with cars for 10 years, specialized in diagnostics and troubleshooting. I
created this blog because I was tired of finding false information on the web while looking for
repair information. I hope you enjoy my content! The internal combustion of the engine creates
fire through the spark plugs. Contents show. Chevrolet Small block Firing Order. How do you
count the cylinder numbers cylinders? Different types of firing orders Two Stroke. Search This
Site Search. A firing order swap is one of those modifications that has become popular based
on the potential of an often-corroborated performance upgrade; however, its true value to the

engine builder may be obscured by those power promises. The topic of firing-order swap is
rather narrow in the high-performance and racing industry. First, we know that a conventional
V8 engine is designed to generate a power stroke every 90 degrees of crankshaft rotation. Firing
order choices in a degree V8 engine are driven by crankshaft design. This is the standard
configuration for almost all V8 engines with a cross-plane crankshaft. The 1 and 4 pins are
degrees apart, and the 2 and 3 pins are degrees apart. Some race teams have experimented with
swapping the position of the 2 and 3 pins, which would generate different firing order
possibilities, but no significant advantage was ever discovered. Below is the Ford flat-plane or
degree crankshaft found in the GT engine. Flat-plane cranks are also available with an
up-down-down-up profile for the pins. Again, each change generates different firing order
possibilities. Most V8 engines have a cross-plane crankshaft, which phases the connecting rod
pins at degree intervals. This compares to a flat-plane crankshaft where the pins are phased at
degrees. Based on an engine configuration of a degree V8 block spinning a cross-plane
crankshaft, there are only eight possible firing-order combinations. Actually, there are 16
because GM and Chrysler engines are left-bank forward and the automakers number their
cylinders differently than Ford, which is right-bank forward. With a little math and comparison
mapping, we can find the common ground for the eight firing orders see chart below available
to the manufacturers. The chart shows the eight possible firing orders for a GM V8 engine, with
the exception of a Cadillac Northstarâ€”which is right-bank forward for packaging reasons and
has a different firing order. The firing order with the asterisk is the one used most often when
attempting a bank-to-bank configuration. Four of these possible combinations are generally
thought to be ineffective in performance applications, as they fire four cylinders in various
sequence orders on one bank before the four cylinders on the opposing bank are fired. Such a
bank-to-bank combustion cycles would create considerable engine shake and therefore is rarely
used by engine builders. Ford V8 engines typically are right-bank forward and number the
cylinders sequentially down the right side and then the left. Most GM engines are left-bank
forward and number their cylinders by alternating from bank to bank, going front to rear. The
firing order is manipulated by first changing the camshaft, then wiring the spark plugs or
recalibrating the ECU accordingly. In the lower left closeup, note how the 1 cylinders match with
both cams but the 2 has different lobe orientation. The same is true in the rear of the cams
where the 7 lobes have different orientation while 8 is the same. The other four possible
combinations alternate individual cylinder firings between the banks except when adjacent
cylinders fire. As you can see from the chart, three firing orders are used today by automakers
and custom engine builders, and one has yet to earn favor with the industry. For a diesel, of
course, you change the cam and reconfigure the fuel delivery pattern. Once familiar with the
three different firing orders, as well as the cylinder numbering system for different applications,
engine builders can analyze the pros and cons of each. That mindset played a huge role in
bringing Competition Cams up from a tiny shop 40 years ago to our place in the market today.
Steve Schmidt , who once supplied engines to eight of 16 qualifiers in a Pro Stock race, was one
of the first engine builders to adopt the concept. Did Ford know best? But for GM racers, the
swap continued to gain followers in Pro Stock and other racing classes. Some had noticeable
power gains, while others observed no difference. Through continued testing and analysis,
however, the logic behind the swap slowly revealed benefits of heat management and torsional
load control in addition to helping with the induction tuning. Flat-plane Option Since firing
orders depend on crankshaft design, no story would be complete without mentioning the
flat-plane option. With a flat-plane crankshaft, there is even firing between the banks, so the
induction and exhaust systems are much easier to tune for consistent results. However, there
can be severe torsional vibration issues with a flat-plane crank. Jon Kaase also installed a
flat-plane crank in a ci Boss-9 big-block for an Engine Masters competition. Last minute I
changed back to a degree crank. But it sure did sound cool. Even with a flat-plane crank, there
are numerous firing-order options. Kaase says he adopted one from the Cosworth. For the
record, the Cosworth 2. Cosworth started out using with the original 3. Results will obviously
depend on intake manifold design, cam timing and header selection. Conventional wisdom says
that when there is a pair of adjacent cylinders firing in sequence, they will compete for the same
air in the plenum. Managing heat is definitely one benefit of a swap. With the standard GM order,
the left rear cylinders 5 and 7 fire consecutively. Depending on the engine bay layout and
header construction, a considerable amount of heat can get trapped in that corner. With a swap,
the adjacent-firing cylinders are moved from the left rear corner to the right front corner where
cylinders 2 and 4 will fire consecutively. Jon Kaase engine on the Comp Cams Spintron.
Godbold has seen situations, especially in critical tight-lash applications, where the heat
buildup in the back of the engine consistently leads to some type of mechanical failure, even in
short-term runs on a dragstrip. Calming down the crankshaft. The final benefit for a swap is

addressing torsional vibration issues with the crankshaft and main bearings. Which has more
inertia? The whip on the front of the crank can change timing of the piston, so the valve timing
may need to be tweaked. One engineer was quoted as saying the reduced vibrations were
necessary to ensure an accurate reluctor-wheel reading, and computer modeling indicated that
provided the needed stability. By the way, the LS firing order is the same as the Ford W and 5.
NASCAR wisdom helped lead Duttweiler to finalize a firing order for his stable of high-boost
small-blocks that run over mph at Bonneville. He had tried all three firing orders, but finally had
to pick one because it was time consuming to re-pin the wiring harness following every engine
swap. While reading a tech article on the development of the Ford FR9 he learned that Cup
teams have tried every possible crank design and firing order. NASCAR teams tested numerous
crankshaft and firing order combinations in developing their current platforms, and all have
settled on the traditional GM firing order. I think a guy could dig himself a pretty deep hole
playing around with that. Our solutions, sometimes, are just plenty of fuel and plenty of water
flow. In some situations, changing the firing order can set the engine performance back.
Changing to another order will likely void any benefits built into the design. Note that the 5 and
7 exhaust header tubes flow into separate Y collectors to keep the adjacent pulses from
competing for space with each other. If the engine gets a swap cam, then 3 and 7 fire
consecutively and go into the same collector and 2 and 4 fire consecutively and flow into the
same collector. Therefore, a swap changes the exhaust dynamics on both sides of the engine.
Following extensive testing by NASCAR teams and the automakers, there appears to be some
harmony in the industry as to the pros and cons of the three different firing orders. The stock
GM order has its inherent drawbacks, but the swap simply moves some of the problems to the
front of the engineâ€”which may result in smoother, cooler operationâ€”while helping induction
dynamics slightly in certain applications. Even competition diesel engines are experimenting
with firing orders. The stock Duramax firing order is , but Jeremy Wagler switched to when he
built this ci supercharged, twin-turbo V8 that is cooled with nitrous oxide and water-methanol.
We will safeguard your e-mail and only send content you request. We promise not to use your
email address for anything but exclusive updates from the Power Automedia Network. About Us
Sponsors Advertising. Custom camshafts are required for firing-order swaps. Article Sources.
Latest News. More Stories. Horsepower delivered to your inbox. Subscribe Now. We'll send you
raw engine tech articles, news, features, and videos every week from EngineLabs. We think you
might like EngineLabs Thank you for your subscription. No thanks. Late Model LS Vehicles.
Drag Racing. Article may contain affiliate links. As an Amazon Associate I earn from qualifying
purchases. Memorizing the small block Chevy V8 firing order should be your first step before
opening the hood of your car to start a new project. You could say that the firing order is the
heartbeat of your engine. If you get the spark plug wires out of order on the distributor cap your
engine will not run properly. The firing order is the specific sequence each cylinder receives
spark in order to ignite the gas and air mixture at the exact right time. Engines are designed
with a carefully coordinated firing order to help maximize performance, balance the engine and
reduce vibration. However, there is no universal firing order. Each manufacturer has their own
unique firing orders depending on the size and specifications of the engine. The Chevy V8 firing
order for small and big blocks is That means cylinder number 1 fires first, then cylinder number
8, next cylinder number 4, and so on. The cylinders are ordered from the front of the engine to
the rear, starting on the drivers side. That means the front left cylinder when facing forward is
the number one position. Then the numbers alternate from left to right. Based on our research,
this firing order applies to , , , , , , , , , , , , , and cubic inch Chevrolet V8 engines, excluding LS
engines. However, you should always check your owners manual to confirm the specif
2000 nissan altima alternator replacement
2001 pontiac grand am radio
toyota sienna speaker replacement
ications of your engine. The distributor is the mechanism that sends voltage from the ignition
coil to the spark plug. On a small block Chevy V8 engine, the distributor cap firing order is in a
clockwise rotation. The most important thing to remember is that the firing order must follow
the same pattern as the engine. The Chevy firing order is That means next to the number one
spark plug wire will be the number 8 spark plug wire, the number 4 and so on in a clockwise
rotation. The firing order is the same for the Chevy as well as many other small block and big
block Chevrolet V8 engines. Thankfully Chevy engineers has made it easy for us Chevy fans to
figure out the firing order fairly easily. However, before you pull your spark plug wires, it is a
good idea to label the ends of the spark plug wires and distributor cap with the corresponding
cylinder number. This will help give you confidence that your spark plug wires will go back in
the correct order before you crank the engine over.

