Ignition diagram

The purpose of the ignition system is to generate a very high volt age from the car's 12 volt
battery , and to send this to each sparkplug in turn, igniting the fuel-air mixture in the engine 's
combustion chambers. The coil is the component that produces this high voltage. It is an
electromagnetic device that converts the low-tension LT current from the battery to
high-tension HT current each time the distributor contact-breaker points open. The distributor
unit consists of a metal bowl containing a central shaft, which is usually driven directly by the
camshaft or, sometimes, by the crankshaft. The bowl houses the contact-breaker points, rotor
arm, and a device for altering the ignition timing. It also carries the distributor cap. The
distributor cap is made of nonconductive plastic, and the current is fed to its central electrode
by the HT lead from the centre of the coil. Inside the cap there are more electrodes often called
segments to which the sparkplug leads are connected, one per cylinder. The rotor arm is fitted
on top of the central shaft, and connects to the central electrode by means of a metal spring or
spring-loaded brush in the top of the distributor cap. The current enters the cap through the
central electrode, passes to the centre of the rotor arm through the brush, and is distributed to
each plug as the rotor arm revolves. As the rotor arm approaches a segment, the
contact-breaker points open and HT current passes through the rotor arm to the appropriate
sparkplug lead. The contact-breaker points are mounted inside the distributor. They act as a
switch , in synchronisation with the engine, that cuts off and reconnects the 12 volt low-tension
LT circuit to the coil. The points are opened by cams on the central shaft, and are closed again
by a spring arm on the moving contact. With the points closed, LT current flows from the
battery to the primary windings in the coil, and then to earth through the points. When the
points open, the magnetic field in the primary winding collapses and high-tension HT current is
induced in the secondary windings. On a four-cylinder engine there are four cams. With each
full rotation of the shaft the points open four times. Six-cylinder engines have six cams and six
electrodes in the cap. The position of the points and the distributor's body in relation to the
central shaft can be adjusted manually. This alters the timing of the spark to obtain an exact
setting see How engine timing works. Further changes occur automatically as the engine speed
varies according to the throttle opening. In some modern ignition systems, micro-electronics
ensure the optimum ignition timing for all engine speeds and engine load conditions see How
engine timing works. The sparkplugs are screwed into the combustion chambers in the cylinder
head. It then passes down the central electrode, which is insulated along its length, to the nose
of the plug. A side electrode connected to the plug body protrudes just below the central one,
with the gap between the two usually set from 0. The Video Course teaches you everything
about modern cars. This current is transferred to the sparkplugs through the distributor cap. HT
current passes from each segment on the distributor cap down the plug leads to the plug caps.
Engine Block 18 minutes. Every part explained There's ridiculous detail on every part. Clearly
and easily explained. All modeled in 3D We've created the most detailed 3D model ever
produced so we can show you everything working. Start watching. Super detailed explanations
in the video course 15 hours of pro-quality, HD content with subtitles. Ignition System. If your
car is misfiring or running badly, or has suddenly stopped completely, the most likely source of
the problem is the ignition system. The rubber anti-vibration mountings of an engine may crack
or come away from the metal plates to which they are bonded. Cooling systems. Over a period
of years, sediment builds up in a car's cooling system even if antifreeze containing corrosion
inhibitors is left in all year round. Although there are many different types of ignition systems
on the market today, most can be placed in one of the three groups:. An automotive ignition
system is divided into two electrical circuits -- the primary and secondary circuits. The primary
circuit carries low voltage. This circuit operates only on battery current and is controlled by the
breaker points and the ignition switch. When the ignition key is turned on, a low voltage current
from the battery flows through the primary windings of the ignition coil, through the breaker
points and back to the battery. This current flow causes a magnetic field to form around the coil.
The secondary circuit consists of the secondary windings in the coil, the high tension lead
between the distributor and the coil commonly called the coil wire on external coil distributors,
the distributor cap, the distributor rotor, the spark plug leads and the spark plugs. As the engine
rotates, the distributor shaft cam turns until the high point on the cam causes the breaker
points to separate suddenly. Instantaneously, when the points open separate current flow stops
through the primary windings of the ignition coil. This causes the magnetic field to collapse
around the coil. The condenser absorbs the energy and prevents arcing between the points
each time they open. This condenser also aids in the rapid collapse of the magnetic field. The
line of flux in the magnetic field cut through the secondary windings of the ignition coil, creating
a high voltage - high enough to jump the gaps between the rotor and the distributor cap
terminals, and the electrodes at the base of the spark plug. Assuming that the engine is
properly timed, the spark reaches the air-fuel mixture in the cylinder and combustion begins. As

the distributor continues to rotate, electrical contact between the rotor and distributor cap
terminal is broken, stopping the secondary flow. At the same time, breaker points close to the
complete the primary circuit, allowing primary current to flow. This primary current will again
create a magnetic field and the cycle is repeated for the next cylinder in the firing order. This
process takes place within a few milliseconds. In fact, it happens approximately 18, times per
minute at 90 miles per hour. The need for higher mileage, reduced emissions and greater
reliability has led to the development of the electronic ignition system. Like conventional
ignition systems, electronic systems have two circuits: a primary circuit and a secondary
circuit. The entire secondary circuit is the same as in a conventional ignition system. In
addition, the section of the primary circuit from the battery to the battery terminal at the coil is
the same as in a conventional ignition system. With the ignition switch turned on, primary
battery current flows from the battery through the ignition switch to the coil primary windings.
Primary current is turned on and off by the action of the armature as it revolves past the pickup
coil or sensor. As each tooth of the armature nears the pickup coil, it creates a voltage that
signals the electronic module to turn off the coil primary current. A timing circuit in the module
will turn the current on again after the coil field has collapsed. When the current is off, however,
the magnetic field built up in the coil is allowed to collapse, which causes a high voltage in the
secondary windings of the coil. It is now operating on the secondary ignition circuit, which is
the same as in a conventional ignition system. Very different from conventional and electronic
â€” coils sit directly on top of the spark plugs, no spark plug wires, and the system is
electronic. The third type of ignition system is the distributorless ignition. The spark plugs are
fired directly from the coils. Spark plug timing is controlled by an ignition module and the
engine computer. The distributorless ignition system may have one coil per cylinder or one coil
for each pair of cylinders. Learn more about quality spark plugs , find your car part , or find
where to buy your auto part today. The content contained in this article is for informational
purposes only and should not be used in lieu of seeking professional advice from a certified
technician or mechanic. We encourage you to consult with a certified technician or mechanic if
you have specific questions or concerns relating to any of the topics covered herein. Under no
circumstances will we be liable for any loss or damage caused by your reliance on any content.
Check them out! Newsletters Email. About Us. Contact Us. Find My Part. Select Language.
Message Regarding Your Privacy. I accept Submit Submit. Conventional Ignition System.
Electronic Ignition System The need for higher mileage, reduced emissions and greater
reliability has led to the development of the electronic ignition system. Distributorless Ignition
System Newest type of ignition system. There are several advantages of not having a
distributor: No timing adjustments. No distributor cap and rotor. No moving parts to wear out.
No distributor to accumulate moisture and cause starting problems. No distributor to drive thus
providing less engine drag. Back Back to Technical Tips. Related Stories. Join our champion
Mailing list Join. An ignition system generates a spark or heats an electrode to a high
temperature to ignite a fuel-air mixture in spark ignition internal combustion engines , oil-fired
and gas-fired boilers , rocket engines , etc. The widest application for spark ignition internal
combustion engines is in petrol gasoline road vehicles such as cars and motorcycles.
Compression ignition Diesel engines ignite the fuel-air mixture by the heat of compression and
do not need a spark. They usually have glowplugs that preheat the combustion chamber to
allow starting in cold weather. Other engines may use a flame, or a heated tube, for ignition.
While this was common for very early engines it is now rare. The first electric spark ignition was
probably Alessandro Volta 's toy electric pistol from the s. Siegfried Marcus patented his
"Electrical igniting device for gas engines" on 7 October The simplest form of spark ignition is
that using a magneto. The engine spins a magnet inside a coil, or, in the earlier designs, a coil
inside a fixed magnet, and also operates a contact breaker , interrupting the current and
causing the voltage to be increased sufficiently to jump a small gap. The spark plugs are
connected directly from the magneto output. Early magnetos had one coil, with the contact
breaker sparking plug inside the combustion chamber. In about , Bosch introduced a
double-coil magneto, with a fixed sparking plug, and the contact breaker outside the cylinder.
Magnetos are not used in modern cars, but because they generate their own electricity they are
often found on small engines such as those found in mopeds , lawnmowers , snowblowers ,
chainsaws , etc. They are also used on piston-engined aircraft engines. Although an electrical
supply is available, magneto systems are used mainly because of their higher reliability.
Magnetos were used on the small engine's ancestor, the stationary "hit and miss" engine which
was used in the early twentieth century, on older gasoline or distillate farm tractors before
battery starting and lighting became common, and on aircraft piston engines. Magnetos were
used in these engines because their simplicity and self-contained operation was more reliable,
and because magnetos weighed less than having a battery and dynamo or alternator. Aircraft

engines usually have dual magnetos to provide redundancy in the event of a failure, and to
increase efficiency by thoroughly and quickly burning the fuel air mix from both sides towards
the center. The Wright brothers used a magneto invented in and built for them in by Dayton,
Ohio inventor, Vincent Groby Apple. This gave the benefits of easy starting from the battery
system with reliable sparking at speed from the magneto. Many modern magneto systems
except for small engines have removed the second high voltage coil from the magneto itself and
placed it in an external coil assembly similar to the ignition coil described below. In this
development, the induced current in the coil in the magneto also flows through the primary of
the external coil, generating a high voltage in the secondary as a result. Such a system is
referred to as an 'energy transfer system'. Energy transfer systems provide the ultimate in
ignition reliability. The output of a magneto depends on the speed of the engine, and therefore
starting can be problematic. Some magnetos include an impulse system, which spins the
magnet quickly at the proper moment, making easier starting at slow cranking speeds. Some
engines, such as aircraft but also the Ford Model T , used a system which relied on non
rechargeable dry cells , similar to a large flashlight battery, and which was not maintained by a
charging system as on modern automobiles to start the engine or for starting and running at
low speed. The operator would manually switch the ignition over to magneto operation for high
speed operation. To provide high voltage for the spark from the low voltage batteries, a 'tickler'
was used, which was essentially a larger version of the once widespread electric buzzer. With
this apparatus, the direct current passes through an electromagnetic coil which pulls open a
pair of contact points, interrupting the current; the magnetic field collapses, the spring-loaded
points close again, the circuit is reestablished, and the cycle repeats rapidly. In this mode of
operation, the coil would "buzz" continuously, producing a constant train of sparks. The entire
apparatus was known as the 'Model T spark coil' in contrast to the modern ignition coil which is
only the actual coil component of the system. Long after the demise of the Model T as
transportation they remained a popular self-contained source of high voltage for electrical home
experimenters, appearing in articles in magazines such as Popular Mechanics and projects for
school science fairs as late as the early s. In the UK these devices were commonly known as
trembler coils and were popular in cars pre, and also in commercial vehicles with large engines
until around to ease starting. The Model T magneto built into the flywheel differed from modern
implementations by not providing high voltage directly at the output; the maximum voltage
produced was about 30 volts, and therefore also had to be run through the spark coil to provide
high enough voltage for ignition, as described above, although the coil would not "buzz"
continuously in this case, only going through one cycle per spark. In either case, the low
voltage was switched to the appropriate spark plug by the timer mounted on the front of the
engine. This performed the equivalent function to the modern distributor , although by directing
the low voltage, not the high voltage as for the distributor. The ignition timing was adjustable by
rotating this mechanism through a lever mounted on the steering column. As the precise timing
of the spark depends on both the 'timer' and the trembler contacts within the coil, this is less
consistent than the breaker points of the later distributor. However, for the low speed and the
low compression of such early engines, this imprecise timing was acceptable. With the
universal adoption of electrical starting for automobiles, and the availability of a large battery to
provide a constant source of electricity, magneto systems were abandoned for systems which
interrupted current at battery voltage, using an ignition coil to step the voltage up to the needs
of the ignition, and a distributor to route the ensuing pulse to the correct spark plug at the
correct time. A trembler coil was a battery-powered induction coil ; the trembler interrupted the
current through the coil and caused a quick series of sparks during each firing. The trembler
coil would be energized at an appropriate point in the engine cycle. In the Model T, the
four-cylinder engine had a trembler coil for each cylinder; a commutator timer case delivered
power to the trembler coils. The Model T would be started on battery but then switched to an
alternator. An improved ignition system was developed by the Dayton Engineering Laboratories
Co. Delco and introduced in the Cadillac. This ignition was developed by Charles Kettering and
was a wonder in its day. It consisted of a single ignition coil, breaker points the switch , a
capacitor to prevent the points from arcing at break and a distributor to direct the electricity
from the ignition coil to the correct cylinder. The points allow the coil magnetic field to build.
When the points open by a cam arrangement, the magnetic field collapses inducing an EMF in
the primary that is much larger than the battery voltage and the transformer action produces a
large output voltage 20 kV or greater from the secondary. The capacitor suppresses arcing at
the points when they open; without the capacitor, the energy stored in the coil would be
expended at an arc across the points rather than at the spark plug gap. The Kettering system
became the primary ignition system for many years in the automotive industry due to its lower
cost, and relative simplicity. The ignition system is typically controlled by a key operated

Ignition switch. Most four-stroke engines have used a mechanically timed electrical ignition
system. The heart of the system is the distributor. The distributor contains a rotating cam driven
by the engine's drive, a set of breaker points, a condenser, a rotor and a distributor cap.
External to the distributor is the ignition coil, the spark plugs and wires linking the distributor to
the spark plugs and ignition coil. The system is powered by a lead-acid battery , which is
charged by the car's electrical system using a dynamo or alternator. The engine operates
contact breaker points, which interrupt the current to an induction coil known as the ignition
coil. The ignition coil consists of two transformer windings â€” the primary and secondary.
These windings share a common magnetic core. An alternating current in the primary induces
an alternating magnetic field in the core and hence an alternating current in the secondary. The
ignition coil's secondary has more turns than the primary. This is a step-up transformer, which
produces a high voltage from the secondary winding. The primary winding is connected to the
battery usually through a current-limiting ballast resistor. Inside the ignition coil one end of
each winding is connected together. The other, high voltage, end of the secondary is connected
to the distributor's rotor. The ignition firing sequence begins with the points or contact breaker
closed. A steady current flows from the battery, through the current-limiting resistor, through
the primary coil, through the closed breaker points and finally back to the battery. This current
produces a magnetic field within the coil's core. This magnetic field forms the energy reservoir
that will be used to drive the ignition spark. As the engine crankshaft turns, it also turns the
distributor shaft at half the speed. In a four-stroke engine, the crankshaft turns twice for the
ignition cycle. A multi-lobed cam is attached to the distributor shaft; there is one lobe for each
engine cylinder. A spring-loaded rubbing block follows the lobed portions of the cam contour
and controls the opening and closing of points. During most of the cycle, the rubbing block
keeps the points closed to allow a current to build in the ignition coil's primary winding. As a
piston reaches the top of the engine's compression cycle, the cam's lobe is high enough to
cause the breaker points to open. Opening the points causes the current through the primary
coil to stop. Without the steady current through the primary, the magnetic field generated in the
coil immediately collapses. This high rate of change of magnetic flux induces a high voltage in
the coil's secondary windings that ultimately causes the spark plug's gap to arc and ignite the
fuel. The spark generation story is a little more complicated. The purpose of the ignition coil is
to make a spark that jumps the spark plug's gap, which might be 0. At the moment the points
open, there is a much smaller gap, say about 0. Something must be done to prevent the points
from arcing as they separate; if the points arc, then they will drain the magnetic energy that was
intended for the spark plug. The capacitor condenser performs that task. The capacitor
temporarily keeps the primary current flowing so the voltage across the points is below the
point's arcing voltage. There is a race: the voltage across the points is increasing as the
primary current charges the capacitor, but at the same time the points' separation and
consequent arcing voltage is increasing. Ultimately, the point separation will increase to
something such as 0. In addition to staying below the arcing voltage, the ignition system keep
the voltage across the points below the breakdown voltage for an air gap to prevent a glow
discharge across the points. Such a glow discharge would quickly transition to an arc, and the
arc would prevent the spark plug from firing. Keeping the points from arcing when they
separate is the reason the ignition coil includes a secondary winding rather than using just a
simple inductor. The ignition coil's high voltage output is connected to the rotor that sits on top
of the distributor shaft. Surrounding the rotor is the distributor cap. The arrangement
sequentially directs the output of the secondary winding to the appropriate spark plugs. The
high voltage from the coil's secondary typically 20, to 50, volts causes a spark to form across
the gap of the spark plug that in turn ignites the compressed air-fuel mixture within the engine.
It is the creation of this spark which consumes the energy that was stored in the ignition coil's
magnetic field. Some two-cylinder motorcycles and motor scooters had two contact points
feeding twin coils each connected directly to one of the two sparking plugs without a
distributor; e. High performance engines with eight or more cylinders that operate at high r. This
problem is overcome by using either of these adaptations:. A distributor-based system is not
greatly different from a magneto system except that more separate elements are involved. There
are also advantages to this arrangement. For example, the position of the contact breaker
points relative to the engine angle can be changed a small amount dynamically, allowing the
ignition timing to be automatically advanced with increasing revolutions per minute RPM or
increased manifold vacuum , giving better efficiency and performance. However it is necessary
to check periodically the maximum opening gap of the breaker s , using a feeler gauge, since
this mechanical adjustment affects the "dwell" time during which the coil charges, and breakers
should be re-dressed or replaced when they have become pitted by electric arcing. This system
was used almost universally until the , when electronic ignition systems started to appear. The

disadvantage of the mechanical system is the use of breaker points to interrupt the low-voltage
high-current through the primary winding of the coil; the points are subject to mechanical wear
where they ride the cam to open and shut, as well as oxidation and burning at the contact
surfaces from the constant sparking. They require regular adjustment to compensate for wear,
and the opening of the contact breakers, which is responsible for spark timing, is subject to
mechanical variations. In addition, the spark voltage is also dependent on contact effectiveness,
and poor sparking can lead to lower engine efficiency. A mechanical contact breaker system
cannot control an average ignition current of more than about 3 A while still giving a reasonable
service life, and this may limit the power of the spark and ultimate engine speed. Electronic
ignition EI solves these problems. In the initial systems, points were still used but they handled
only a low current which was used to control the high primary current through a solid state
switching system. Soon, however, even these contact breaker points were replaced by an
angular sensor of some kind - either optical , where a vaned rotor breaks a light beam, or more
commonly using a Hall effect sensor , which responds to a rotating magnet mounted on the
distributor shaft. The sensor output is shaped and processed by suitable circuitry, then used to
trigger a switching device such as a thyristor , which switches a large current through the coil.
The first electronic ignition a cold cathode type was tested in by Delco-Remy , [4] while Lucas
introduced a transistorized ignition in , which was used on BRM and Coventry Climax Formula
One engines in Ford fitted a FORD designed breakerless system on the Lotus 25s entered at
Indianapolis the next year, ran a fleet test in , and began offering optional EI on some models in
Robert C. Beginning in , Earl W. Prest-O-Lite 's CD, which relied on capacitance discharge CD ,
appeared in , and had "an unprecedented 50, mile warranty. In , Prest-O-Lite made a "Black
Box" ignition amplifier, intended to take the load off the distributor's breaker points during high
rpm runs, which was used by Dodge and Plymouth on their factory Super Stock Coronet and
Belvedere drag racers. The lack of moving parts compared with the mechanical system leads to
greater reliability and longer service intervals. Chrysler introduced breakerless ignition in mid
as an option for its V8 and the Street Hemi. Breakerless ignition was standardised across the
model range for For older cars, it is usually possible to retrofit an EI system in place of the
mechanical one. In some cases, a modern distributor will fit into the older engine with no other
modifications, like the H. Other innovations are currently available on various cars. In some
models, rather than one central coil, there are individual coils on each spark plug, sometimes
known as direct ignition or coil on plug COP. This allows the coil a longer time to accumulate a
charge between sparks, and therefore a higher energy spark. At the turn of the 21st century
digital electronic ignition modules became available for small engines on such applications as
chainsaws , string trimmers , leaf blowers , and lawn mowers. This was made possible by low
cost, high speed, and small footprint microcontrollers. Digital electronic ignition modules can
be designed as either capacitor discharge ignition CDI or inductive discharge ignition IDI
systems. Capacitive discharge digital ignitions store charged energy for the spark in a capacitor
within the module that can be released to the spark plug at virtually any time throughout the
engine cycle via a control signal from the microprocessor. This allows for greater timing
flexibility, and engine performance; especially when designed hand-in-hand with the engine
carburetor. Primary sensors on the system are crankshaft angle crankshaft or TDC position ,
airflow into the engine and throttle position. The circuitry determines which cylinder needs fuel
and how much, opens the requisite injector to deliver it, then causes a spark at the right
moment to burn it. Early EMS systems used an analogue computer to accomplish this, but as
embedded systems dropped in price and became fast enough to keep up with the changing
inputs at high revolutions, digital systems started to appear. Some designs using an EMS retain
the original ignition coil, distributor and high-tension leads found on cars throughout history.
Other systems dispense with the distributor altogether and have individual coils mounted
directly atop each spark plug. This removes the need for both distributor and high-tension
leads, which reduces maintenance and increases long-term reliability. Modern EMSs read in
data from various sensors about the crankshaft position, intake manifold temperature, intake
manifold pressure or intake air volume , throttle position, fuel mixture via the oxygen sensor,
detonation via a knock sensor, and exhaust gas temperature sensors. The EMS then uses the
collected data to precisely determine how much fuel to deliver and when and how far to
advance the ignition timing. With electronic ignition systems, individual cylinders [ citation
needed ] can have their own individual timing so that timing can be as aggressive as possible
per cylinder without fuel detonation. As a result, sophisticated electronic ignition systems can
be both more fuel efficient, and produce better performance over their counterparts. Gas turbine
engines, including jet engines , have a CDI system using one or more ignitor plugs, which are
only used at startup or in case the combustor s flame goes out. Rocket engine ignition systems
are especially critical. If prompt ignition does not occur, the combustion chamber can fill with

excess fuel and oxidiser and significant overpressure can occur a " hard start " or even an
explosion. Rockets often employ pyrotechnic devices that place flames across the face of the
injector plate, or, alternatively, hypergolic propellants that ignite spontaneously on contact with
each other. The latter types of engines do away with ignition systems entirely and cannot
experience hard starts, but the propellants are highly toxic and corrosive. From Wikipedia, the
free encyclopedia. This article has multiple issues. Please help improve it or discuss these
issues on the talk page. Learn how and when to remove these template messages. The lead
section of this article may need to be rewritten. Use the lead layout guide to ensure the section
follows Wikipedia's norms and is inclusive of all essential details. March Learn how and when to
remove this template message. 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. See also: History of the internal combustion engine. Further
information: Ignition magneto. Main article: Inductive discharge ignition. Model T Times. Motor
Sport Magazine. Internal combustion engine. Part of the Automobile series. Engine control unit
ECU. Alternator Battery Dynamo Starter motor. Portal Category. Aircraft piston engine
components, systems and terminology. Propeller governor Propeller speed reduction unit
Spinner. Carburetor heat Throttle. Auxiliary power unit Coffman starter Hydraulic system Ice
protection system Recoil start. Authority control NDL : Categories : Ignition systems Auto parts
Applications of control engineering Engine components. Hidden categories: Wikipedia
introduction cleanup from March All pages needing cleanup Articles covered by WikiProject
Wikify from March All articles covered by WikiProject Wikify Articles needing additional
references from December All articles needing additional references Articles with multiple
maintenance issues All articles with unsourced statements Articles with unsourced statements
from October Articles with unsourced statements from November Commons category link is on
Wikidata Wikipedia articles with NDL identifiers. 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. Wikimedia Commons has media related to Ignition
systems. Components Propeller governor Propeller speed reduction unit Spinner. NDL : Your
engine is like a big pump. It pumps air and gas in, then pumps exhaust out. The byproduct is a
lot of energy that is sent to your wheels and exhaust out the tailpipe. That's the basic of all
basic descriptions. A little detail helps complete the picture. Your engine mixes air and fuel,
then adds a spark to make the explosion. This ignition takes place thanks to a group of
components working together, otherwise known as the ignition system. The ignition system
consists of an ignition coil, distributor, distributor cap, rotor, plug wires and spark plugs. Older
systems used a points-and-condenser system in the distributor, newer as in most we'll ever see
anymore use an ECU, a little brain in a box, to control the spark and make slight changes in
ignition timing. The ignition coil is the unit that takes your relatively weak battery power and
turns it into a spark powerful enough to ignite fuel vapor. These coils are called windings. One
winding is called the primary winding, the other is the secondary. The primary winding gets the
juice together to make a spark and the secondary sends it out the door to the distributor. You'll
see three contacts on an ignition coil unless it has an external plug, in which case the contacts
are hidden inside the case. The large contact in the middle is where the coil wire goes the wire
that links the coil to the distributor cap. The third contact communicates information to the rest
of the car, like the tachometer. You can test your ignition coil right on the car in many cases.
Once the coil generates that very powerful spark, it needs to send it someplace. That someplace
takes the spark and sends it out to the spark plugs, and that someplace is the distributor. The
distributor is basically a very precise spinner. As it spins, it distributes the sparks to the
individual spark plugs at exactly the right time. It distributes the sparks by taking the powerful
spark that came in via the coil wire and sending it through a spinning electrical contact known
as the rotor. The rotor spins because it's connected directly to the shaft of the distributor. As
the rotor spins, it makes contact with a number of points 4, 6, 8 or 12 depending on how many
cylinders your engine has and sends the spark through that point to the plug wire on the other
end. Modern distributors have electronic assistance that can do things like alter the ignition
timing. This is done through the spark plug wires. Each contact point on the distributor cap is
connected to a plug wire that takes the spark to the spark plug. The spark plugs are screwed
into the cylinder head, which means that the end of the plug is sitting at the top of the cylinder
where the action happens. At just the right time thanks to the distributor , when the intake
valves have let the right amount of fuel vapor and air into the cylinder, the spark plug makes a
nice, blue, hot spark that ignites the mixture and creates combustion. At this point, the ignition
system has done its job, a job it can do thousands of times per minute. In the old days, a
distributor relied on a lot of its own "mechanical intuition" to keep the spark timed perfectly. It
did this through a setup called a points-and-condenser system. Ignition points were set to a

specific gap that created an optimal spark while the condenser regulated. These days this is all
handled by computers. The computer that directly regulates your ignition system is called the
ignition module, or ignition control module. There is no maintenance or repair procedure for the
module aside from replacement. Matthew Wright. Matthew Wright has been a freelance writer
and editor for over 10 years and an automotive repair professional for three decades
specializing in European vintage vehicles. Updated January 29, This is one of the easiest GM
ignition control modules to test. This article will take you step by step through the whole
process of diagnosing and troubleshooting a bad ignition control module and ignition coil. If
you're GM car or truck starts and runs, this article will not help you. Since so many things can
cause your vehicle to not start like a bad fuel pump, etc. At the end of this tutorial I've included
a list of other tutorials that will help you diagnose a Cranks but Does Not Start Condition in case
it's not ignition system related. Specifically, the ignition coil will not spark. For this particular
reason and before you follow the test procedures in this tutorial , you need to verify that the
ignition coil IS NOT sparking by connecting a spark tester directly on the ignition coil's tower
and cranking the engine. This is a pretty easy test, but it must be done with a spark tester. In
this scenario, your vehicle will start and run most of the time, but every now and then it won't. If
this is the case, you'll have to wait till the car or truck does not start to use the tests in this
article. You don't need a whole lot of stuff, heck, you don't even need a scan tool tho' a scan
tool is important to have, but not for this article! Here is what you're gonna' need to effectively
use the information in this article:. Here is a little background information to help you diagnose
the ignition control module ICM or the ignition coil. In a nutshell, when your turn the key and
start cranking the engine:. If everything is working properly, the engine will start. Now, the
important thing to know is that the PCM controls the creation of spark from the get-go crank up
and at all engine speeds thru' the ignition control module ICM. The really cool thing about this
type of ignition system is that all of these signals IC Signal and the Switching Signal can be
tested easily with some very simple tools. The following links will help you comparison shop for
the factory original ignition control module and ignition coil:. Not sure if the ignition system
components above fit your particular GM vehicle? Don't worry, once you get to the site, they'll
make sure they fits and if they don't, they'll find you the right ones. The ignition control module
ICM has 4 wires coming out of it. Below are the descriptions of what each circuit does. Each
circuit is identified by a letter, and this is the same letter that you will find on the ignition
module's connector. The ignition coil on your car or truck may have or may not have 3 wires
coming out of it. Whether it does or doesn't doesn't matter, the info in this test article still
applies. Each circuit is identified by a letter, and this is the same letter that you will find on the
ignition coil's connector. If you'd like to have access to a wiring diagram, ignition component
connector pin-outs, and the entire testing procedure in one place, then take a look at the
following diagnostic manuals in downloadable PDF format:. All of the information you need to
diagnose a misfire or a no-start problem caused by the ignition coil, the ignition module, or the
crankshaft position sensor. All Tutorials: 4. Outside the gilded cage This material may not be
reproduced without the author's consent. As an Amazon Associate, I may earn a small
commission from qualifying purchases from the Amazon product links from this website. Your
purchase helps support my work in bringing you real diagnostic testing information to help you
solve the problem on your vehicle. Page 1 Page 2 Page 3. What Tools Do I Need? Here is what
you're gonna' need to effectively use the information in this article: A multimeter don't have a
digital multimeter? Need to buy one? An LED Light. A 12 Volt test light. A helper to crank the
engine. A Wire Piercing probe. This tool is a time saver. If you need to see what this tool looks
like, click here: Wire Piercing Probe. Basic Operating Theory Here is a little background
information to help you diagnose the ignition control module ICM or the ignition coil. In a
nutshell, when your turn the key and start cranking the engine: Power in the form of 12 Volts
flows into the crankshaft position CKP sensor, the ignition control module ICM , the ignition
coil.. On an oscilloscope, it produces a digital square waveform. With this IC Signal , the ignition
module starts to activate the ignition coil to start sparking with a Switching Signal. Diagnostic
manual comes with: Wiring diagrams. Component pin outs. Connector pin outs. Firing orders.
Complete step-by-step testing instructions. The illustrations in the diagnostic manual are
printer friendly! Ignition system component part numbers. Firing order. Applies to: Chevrolet
Express Van. Diagnostic manual comes with: Wiring diagram. Applies to: Chevrolet Tahoe 4x2
and 4x4. Applies to: Chevrolet Suburban 4x2 and 4x4. Applies To:. Buick Vehicles:. Cadillac
Vehicles:. Chevrolet Vehicles:. GMC Vehicles:. Isuzu Vehicles:. Oldsmobile Vehicles:. Pontiac
Vehicles:. Do NOT follow this link or you will be banned from the site! Hate Spam. NOTE:
Testing the ignition system is a breeze. The typical ignition system circuit diagram for the 4.
Testing the a no-start problem or a misfire due to an ignition system problem is not hard. If
you'd like to have access to a wiring diagram, ignition component connector pin-outs, and the

entire testing procedure for a no-start or a misfire problem in one place, then take a look at the
following diagnostic manuals in downloadable PDF format:. All of the information you need to
diagnose a misfire or a no-start problem caused by the ignition coil, the ignition module, or the
crankshaft position sensor. All Tutorials: 4. Then we met. This material may not be reproduced
without the author's consent. As an Amazon Associate, I may earn a small commission from
qualifying purchases from the Amazon product links from this website. Your purchase helps
support my work in bringing you real diagnostic testing information to help you solve the
problem on your vehicle. Diagnostic manual comes with: Wiring diagrams. Component pin outs.
Connector pin outs. Ignition system component part numbers. Firing orders. Complete
step-by-step testing instructions. The illustrations in the diagnostic manual are printer friendly!
Firing order. Applies to: Chevrolet Express Van. Diagnostic manual comes with: Wiring
diagram. Applies to: Chevrolet Tahoe 4x2 and 4x4. Applies to: Chevrolet Suburban 4x2 and 4x4.
If this info really saved the day, buy me a beer! Do NOT follow this link or you will be banned
from the site! Hate Spam. No matter what year vehicle you work on, everything in these two
chapters is applicable. Included here are the ignition switch, the wiring harness itself,
controllers, and protection. I like to think of the ignition switch as the gatekeeper. The ignition
switch is simply the key to it all! The position of the switch determines the status and operation
of most every accessory in the vehicle. These are the switch positions:. The ignition switch of
my Ford Mustang GT functions similar to those on most older cars. Turn the switch back toward
the driver to select the accessory position. These are the high-current connections from the
ignition switch in the same vehicle. I removed the protective cover for this shot. As you would
expect, the other side of the switch has many large-gauge wires connected to it. These are its
input and outputs, and here are their functions:. Many vehicles on the road today have two or
more outputs for each of the above due to the sheer number of circuits in these vehicles and
their total current requirements. In addition, some vehicles may have multiple inputs for the
switch as a result of these current requirements. There is a very simple reason why the switch
works the way it does. Well, we should first ask when we want the tach to operate. No matter
how complex or simple it is, its function is to connect the various electronic components to
their associated controllers so that everything works in harmony. As vehicle technology and the
features within them has increased over the years, so has the complexity and size of the wiring
harness. This has always been a concern of automakers because it adds weight and generally
speaking, weight has a negative impact on fuel economy. Early on, automakers made the
decision to halve that weight by using the chassis of the vehicle as a common point for all
things negative. This is typically referred to as the return path. This philosophy has presented
its fair share of challenges for vehicle designers, engineers, and anyone adding aftermarket
electronics! Here are just a few such challenges:. Rest assured the engineers of the electronics
on-board the modern vehicle have taken both of the above into consideration so they have high
immunity to such noise. There is simply no substitute for experience in these cases. Since the
beginning of auto manufacturing, automakers have gone out of their way to keep the wiring out
of sight of the occupants. So, where is it all? The bulk of it has always been behind the
dashboard. Runs from there to the following are common:. Again, as the number of on-board
electronic features increases, so does the complexity of the wiring harness. Some harnesses
are yellow, others orange, and others red or green. This varies by vehicle, but assume these
brightly colored harnesses and plugs are verboten! Take note of the bright yellow plugs on the
right. Leave this to the pros! If your hot rod is a late model one, then you may want to consider
purchasing a shop manual that has a diagram of the wiring harness. You can buy a consumer
manual at your local auto parts store from Haynes or Chilton that has the basics. You should
also check with your local library because many of them have quite a selection of these on the
shelf. A more advanced manual can sometimes be purchased directly from the manufacturer.
When I was in the shop, we relied on manuals from Mitchell, and they were extremely accurate.
OK, now that you know about the ignition switch and the wiring harness, you should
understand their roles. As I said earlier, I consider the ignition switch to be the gatekeeper. A
controller is considered anything that controls or governs the operation of an accessoryâ€”be it
a simple switch or an on-board computer. Switches are the simplest of all controllers. Most are
manual, meaning that the operator of the vehicle has to operate them manually, such as a turn
signal switch. Switches are typically used to control low- to medium-current accessories.
Higher current switches are sometimes used for high-powered accessories, such as headlights
or fog lights. When using a switch of any kind, it is important to match its current rating to that
of the accessory it is controllingâ€”a little bigger is never a bad idea. As its name implies, it has
a single pole common and a single electrical path that can be thrown open or closed. These
switches are available in toggles, pushbutton, momentary, and many other styles. In the on
position, the switch allows current to flow from the pole to the accessory. In the off position, the

switch interrupts the flow of current to the accessory. These switches are easily identified, as
they have only two electrical terminals. This switch is simple in concept, but incredibly versatile
as it can be used in a great many arrangements. All of the switches here are of the S. This third
terminal is simply a ground input for the light. It is built into the toggle itself that goes on when
the switch is closed. Of special interest is the push-button switch on the right. Press the button
once and the switch is thrown one way, press it again and the switch is thrown the other. In the
center position, the C is not connected to anything. In the up position, the C is connected to one
of the N. A switch like this Figure is what automakers use to control the turn signals. By adding
a simple diode to the switch, the up position allows the parking lights only to be on, and the
down position allows both the headlights and the parking lights to be onâ€”clever. The rheostat
is built into the light switch assembly, which is used to dim the dash lights in my Mustang. Look
closely for the white ceramic part with the spring nearby; this is the rheostat itself. Rheostats: A
rheostat Figure is a switch that allows one to vary how much voltage is applied to an accessory.
In addition, a rheostat is typically designed to allow the passage of a considerable amount of
current. The dimmer switch controller for your dash lights is one such example. A rheostat is
really nothing more than a variable resistor. It has a wiper that rides along a carbon contact
surface that has a varying level of resistance, which is linear by design. This allows the switch
to have any voltage between 0 VDC and 12 VDC available at its output, based on where the dial
is manually set. Current Ratings: Most switches have a specified current rating. This is the
amount of current that the switch can safely pass through its contacts. In fact, OEMs typically
use a switch with a higher current rating than the load connected to it, so that the switch
provides many years of service. In addition, this can be a fire hazard. As I said earlier, this is my
absolute favorite switch. A relay Figure is simply an electromagnetic switch, so you already
know what it does. The difference between a simple switch and a relay is how the switching is
done. Relays are available in all shapes and sizes. Shown are S. Unlocking the Mystery: OK, so
why are relays typically regarded as black magic? Since you already know all about switches,
the relay is simply an extension of that knowledge. No different than switches, relays are also
available in many different variations. This means that a relay really has two electrically isolated
parts:. They can have four or five terminals. Even though they may look similar from the bottom,
not all five terminal S. I believe that this is where some of the confusion begins. After all, the five
terminal S. T and the S. Diagram illustrates the differences between the four most commonly
used automotive relays. How do you know for sure what kind of relay you have or need to
purchase when looking at them in the store? Easyâ€”the body of the relay itself typically has an
electrical diagram embossed or stamped on it; this is called the legend, and it is similar to the
diagrams in Figure , allowing you to determine which relay you need. Only S. Five-terminal S.
The legends on the housings of this S. This means that you can-not use one of these in a circuit
that calls for the other. To power the coil of a relay, voltage needs to be applied across
terminals 85 and That being said, some relays have built in quenching diodes see the sidebar
on diodes for an explanation so polarity must be observed with these. The coil is powered to
establish an electrical connection between the common and normally open terminals. Note the
electrical difference in the two five-terminal S. Terminal 30 is labeled, but is just above the
terminal on the left and out of the shot. This same relay has the electrical diagram screened on
the side of the body itself. Obviously, this is an S. Although the Bosch relay looks identical to
its S. See, I told you relays were simple. No different than an S. The next chapter explains how
to use them in your own projects. Current Ratings: No different than switches, relays have
current ratings as well. The current rating of a relay is the amount of current that can safely
pass through the contacts and has nothing to do with the current the coil requires. A amp relay
does not require 30 amps of current to power it up. Rather, that means that the relay can power
an accessory requiring up to 30 amps of current. Again, the OEMs choose to use higher current
relays than necessary so that they last a long time. There are different grades of relays. Of
course you know that I have a personal preference, and that has been the Bosch-branded
relays. Most of the relays in my Olds are located here. I made the mounting point for them from
very thick strapping material and screwed that to the firewall. For each mounting point, I
mounted a bolt to the strap. A single nut holds the relays in place for easy serviceability. The
underhood fuse box in the Nissan Frontier truck houses relays, fusible links, and fuses for
those accessories that are tied to the battery directly. The box is located directly behind the
battery. This is your basic Ford starting solenoid. The two silver terminals are for the coil, while
the two copper terminals are the connections to the switch itself. The solenoid on the left is
rated for 80 amps, and the one on the right is amps. Both are continuous duty ratings. The
terminal configurations are identical to the Ford solenoid. The heavy-duty flasher in the middle
is from Tridon and is rated for up to 25 amps of current. The current required to properly power
the accessory determines which relay to choose and install. Using a amp relay to power a amp

accessory causes its contacts to fail prematurely because they become pitted. In addition, a
relay should always be mounted with its terminals pointing down to avoid the possibility of
water entering its case. Relay Centers: Most vehicles have a central location for all of the relays
used for the high current accessories. Depending on the vehicle, this can be under the dash or
under the hood. In my Olds, I made my own relay center by locating all the relays on the firewall
just above the transmission hump. This was done for serviceability because I know all the
relays in the vehicle except one are in this location. You should make a point to know if your
vehicle has a relay center and more importantly where it is. Chapter 5 offers gives several
scenarios of how to use relays in your own projects. Now that you know all about relays, you
know about switching solenoids. Solenoids are used to do all kinds of thingsâ€”electrical and
non-electrical. An electrical automotive switching solenoid is really nothing more than a very
high current relay. Another example is the high-current aftermarket units shown. These are
used for any number of things. More on this in Chapter 7. Sometimes the case of the solenoid
itself can be the negative connection to the coil. If so, it needs to be solidly mounted to a clean
metal surface. When voltage is applied to the trigger terminal, its contacts close, thereby
making the high-current electrical connection between the battery and load terminals. Flashers
are typically found in the fuse panel and used in the turn signal and hazard circuits. Typically
called LX flashers, they have two terminals only. One terminal connects to power, the other to
the load. As current flows through the flasher to the load, it has an element within it that is
designed to break the electrical connection briefly and then restore it. Flashers are connected to
the power input lead for the turn signal and hazard circuits. As the output of both to those
circuits is typically directed to the same filaments of the same bulbs, one flasher is required for
the turn signal switch power input and a second for the hazard switch power input. The Fuse
Panel: In a given auto-mobile, you have at least one central fuse panel. Most vehicles nowadays
have one fuse panel under the dash and one under the hood. The underhood panel typically
contains the fuses for the high current up to A accessories and the main power to the ignition
switch. The under dash panel typically contains all of the fusing and breakers for the vehicles
lower current accessoriesâ€”such as the radio, cigarette lighter, power windows, etc. As I
discussed in Chapter 3, it is important to understand that every fuse has two connections within
the panel. One side of the fuse is connected to the accessory; this is called the LOAD side. The
other side of the fuse is connected to the source of power for the accessory; this is called the
POWER side. In some cases, you might run into fuses in the panel that are used to protect the
output of a controller. I like to assume that the manufacturer of the vehicle has more knowledge
of the wiring and accessories than I do. Worst case, this could cause a fire by exceeding the
current capability of the wiring within that circuit. Most fuse panels have a spare fuse of each
size in the panel itself or the fuse panel cover. If you replace a blown fuse with the same size
fuse and it blows again, then the fuse is doing its job! Obviously, this is an indication that there
is a problem causing the fuse to blow. Chapter 7 explains how to find and solve this kind of
problem easily. The underhood fuse panel of the Mustang houses relays, MAXI fuses, and those
fuses that power accessories connected to the battery directly. The fuse holder in the
fore-ground is an aftermarket kit available at your local auto parts store. To the left of the fuse
box is the G. Most interior fuse panel covers have a built-in location for a fuse removal tool and
spare fuses. The one pictured is from the Mustang. Fuses: A fuse is a device that has a metal
strip or wire with a known current limit. Exceed this limit and the fuse blows. All fuses have a
current rating and typically the fuse can pass this current rating for an extended period of time
before its metal strip burns in half. In fact, a fuse typically passes many times its current rating
for short periods of time before its metal strip is burned in half. This book covers the main ones
glass and blade types and all have the same intended purpose and that is to protect the circuit
from damage. If you require that information, refer to the manufacturer of the fuse. Glass Fuses:
Glass fuses used to be the norm and were available in a number of different physical sizes and
values. Although AGC fuses were the most common, your vehicle may require something
differentâ€”double check both the rating and prefix to be sure and get the right ones. These
older style glass fuse panels can also have rust buildup on the contacts themselves. This
causes resistance between the contact and fuse and can be a source of all kinds of problems.
Fortunately, these are readily available from any number of manufacturers. Painless Wiring and
others offer replacement fuse panels designed to make the task of upgrading an older glass
fuse panel to a newer and more expansive ATC fuse panel a snap. In addition, these fuse panels
can be purchased with or without the associated wiring harness, should your vehicle require a
harness upgrade as well. Many companies offer such fuse panels in all kinds of configurations,
allowing you to upgrade an older glass fuse panel with a new Blade fuse panel. This
eight-circuit ATC fuse panel on the left is yet another example of an aftermarket fuse panel. This
panel comes fully disassembled, so it is a much more complex installation. Unlike the fuse

panel in the previous photo that has a common power input for all fuses, this panel allows the
installer to configure the power side of the fuse to be any way they choose. Blade fuses are
available in sizes from 1 to amps. The ANL fuse has proven popular with the aftermarket
because it is ideal for very high current accessories. The fuse holder and fuses shown are
available from Rockford Fosgate. The fusible links that Ford uses on the stock charge lead of
the Mustang are used in parallel to double the current carrying ability of a single link.
Cartridge-style fusible links are found in newer vehicles. Replacement of this style is much
easier compared to a traditional fusible link. In the s, glass fuse panels gave way to ATC fuse
panels, solving many problems in the process. These were used for 15 years or so, until the
Mini ATC fuse and panel took over. Unlike the glass fuse, blade fuses of all types are problem
free and readily available! Blade fuses of any kind and their corresponding fuse holders and
fuse boxes have a proven track record of reliability. This is the main reason why all the OEMs as
well as the after-market fuse panel and wiring harness companies use them exclusively. These
are available in sizes up to amps or even larger for the highest current applications. In addition,
the ANL fuse holder is designed to accommodate these incredibly high currents across it with
minimal voltage drop because it securely holds the fuse in place. As I said earlier, your local car
stereo shop can be a great source for parts like this. This Bussman gauge fusible link kit is also
readily available at your local auto parts store. Fusible links are installed in-line between the
source of power and the accessory, no different than a fuse. The circuit breaker on the left is the
type commonly found in interior fuse panels for power windows and power seats. The breaker
on the right is an aftermarket product. Both are auto-resetting and have the same intended
purpose. The after-market has used manual-resetting circuit breakers for a long time because of
their current-carrying ability. Fusible Links: Fusible links go back many years and are primarily
used to protect high-current circuits. In the days of glass fuses, the highest rating available was
about 30 amps. Fusible links were used to protect circuits with current flowing through them in
excess of 30 amps. The fusible links pictured are on the stock alternator charge lead. Why
would that be? A fusible link has the same purpose of a fuse, but they are constructed quite
differently. Typically, a fusible link is 4 wire sizes smaller than the wiring the circuit calls forâ€”a
circuit with 10 AWG wiring would call for an 18 AWG fusible link to adequately protect it. In
addition, the insulation of a fusible link is non-flammable and this makes them ideal for
underhood use. Due to the nature of how they fail, fusible links are only recommended for
underhood use. These are readily available in many sizes at your local auto parts store. Fuse
cartridges are used in some vehicles and act similarly to fusible links. Circuit Breakers: A circuit
breaker is a device that is designed to open its contacts when the current flowing through it
exceeds its rating. A simple bi-metal strip connects the contacts. As the current through this
bi-metal strip exceeds its capacity, it changes shape and breaks the electrical connection
between the two contacts. The aftermarket has used manual- resetting circuit breakers for a
long time because of their current carrying ability. Unlike a fuse, a circuit breaker does not need
replacing in the event this occurs. There are two main types of circuit breakers:. Either of the
above examples is considered to be thermally activated circuit breakers. Over time, the auto
resetting breakers can wear out with heavy use. If that is the case, then this must be observed
for the breaker to work correctly. If you liked this article you will LOVE the full book. Click the
button below and we will send you an exclusive deal on this book. Figure With Ignition, you can
instantly launch an unlimited number of zero-install, full runtime clients on virtually any device.
The central Ignition Gateway can be on one central server or distributed across several servers,
located on-premise, in the cloud, or a combination of both. The scale-out architecture links
together several Ignition Gateways to form a decentralized system. With the Ignition enterprise
architecture, you can send data from independent local sites and remote sites up to a
centralized corporate site and to cloud services. That gives you virtually unlimited deployment
options on physical hardware, virtual environments, and managed services; there is even an
official Docker Hub image. Here are some of the many devices, services, and systems on which
you can deploy Ignition:. In addition to being used for smaller, centrally managed single-server
architectures, Ignition can scale gracefully for use in larger distributed architectures where one
Controller Gateway is used to manage multiple Agent Gateways, or in scale-out architectures
where the workload is distributed between multiple Gateways. Ignition installs on a server in
just three minutes and instantly deploys to an unlimited number of clients to any web-enabled
â€” desktops, panels or even mobile. Updates in Ignition work like magic: just make changes on
the server and push them to everyone, instantly, without creating any downtime or taking the
system offline. The tag system in Ignition is optimized for top speed and performance in large
enterprise systems. Ignition lets you handle larger amounts of data more easily and quickly
than any other solution. You can even make dynamic changes during runtime and update UDTs
without slowing down your system. With the Ignition platform, you can connect multiple Ignition

Gateways together to form a secure, high-performance Gateway Network. You also have the
power to send, receive, and acknowledge all alarms from the Gateway Network on a central
Gateway, as well as the power to query and store historical data on a different Gateway in the
network. Changes at the top can cascade down to all projects or be overridden and customized
at each local site. Ignition comes with unlimited connections and uses the same code base to
run on large cloud servers, small devices like Raspberry Pi, or edge-of-network field devices, so
you can connect all your data and devices together on one platform. With unlimited
connections, you can connect all your industrial devices, databases, and business data
together so you can drive operational intelligence throughout your enterprise from one central
location. Ignition Exchange Discover Ignition resources. Services Training Pricing. Integrators
Integrator Program Find an Integrator. Distributors Distributor Program. Architecture Diagram.
Ignition Scale-Out Architecture The scale-out architecture links together several Ignition
Gateways to form a decentralized system. Ignition Enterprise Architecture With the Ignition
enterprise architecture, you can send data from independent local sites and remote sites up to a
centralized corporate site and to cloud services. Unlimited Scalability In addition to being used
for smaller, centrally managed single-server architectures, Ignition can scale gracefully for use
in larger distributed architectures where one Controller Gateway is used to manage multiple
Agent Gateways, or in scale-out architectures where the workload is distributed between
multiple Gateways. Instant Installs and Updates Ignition installs on a server in just three
minutes and instantly deploys to an unlimited number of clients to any web-enabled â€”
desktops, panels or even mobile. Handle Huge Amounts of Data The tag system in Ignition is
optimized for top speed and performance in large enterprise systems. Ignition Everywhere
Ignition comes with unlimited connections and uses the same code base to run on large cloud
servers, small devices like Raspberry Pi, or edge-of-network field devices, so you can connect
all your data and devices together on one platform. Watch the case study. Ignition 8. The basic
idea behind configuring the classic chart is simple: add datasets, and fill them in with data in a
format that the chart understands. You add datasets to the chart using the chart's customizer.
You then use standard property bindings to put data into these charts. Since these datasets are
just normal dynamic properties, you can also access them via scripting. The Customizer also
lets you add additional X and Y axes. There are various types of axes, and they each have a
large number of properties. Lastly, you can configure additional properties for each dataset,
such as which axes it maps to, its visual style, subplot, etc. Each dataset should define one or
more "series" a. The format for these datasets is quite simple. Each series in a dataset shares
common X-values, defined by the first column. Each additional column are the Y-values for a
series. Binding Techniques. The classic chart can be used to make almost any kind of chart,
with some effort. Historical, realtime, dynamic pen selection, etc. Your job is just to fill the
datasets with the pertinent data, and the chart will display it. The most common idea is to make
the chart dynamic by varying the date range that the dataset's SQL Query bindings run. Chart
Type: XY vs Category. This means that the X-axis is either date or numeric, and the Y-axes are
numeric. Don't be surprised when you get a few errors - you'll need to go and switch your X-axis
to be a Category Axis, and fill your dataset in with valid category data, that is, String-based
X-values. This is most often used with the Bar Renderer see the Chart Customizer. Provides an
opportunity to perform further chart configuration via scripting. Component self- A reference to
the component that is invoking this function. Provides an opportunity to configure the x-trace
label. Return a string to override the default label. String penName - The name of the pen the
x-trace label applies to. This event signifies a mouse click on the source component. A mouse
click the combination of a mouse press and a mouse release, both of which must have occurred
over the source component. Note that this event fires after the pressed and released events
have fired. This event fires when a mouse button is released, if that mouse button's press
happened over this component. Fires whenever a bindable property of the source component
changes. This works for standard and custom dynamic properties. The Chart component uses
its own customizer called the Chart Customizer. You add datasets and additional XY axes to a
chart using the tabs in the chart customizer. You can configure additional properties for each
dataset, like what axes it maps to as well as select from a host of visual styles. It also has six
axis types to choose from, each with an extensive list of properties. The customizer already has
some default styles in place to help you get started, but you can modify these default settings to
your own style. Refer to the Chart Customizer section for property descriptions and examples of
chart axis types. Ignition User Manual 7. Browse pages. Jira links. NOTE that the border is
unaffected by rotation. Read only. Usable in bindings and scripting. If true, the user will be able
to select datapoints on the chart. The selected datapoint will be highlighted, and the
"selectedData" property will reflect it. If true, a legend will be shown for the series displayed in
the chart. If true, a popup menu will be shown on right-click that allows the user to change

mode, print, save, etc. If true, tooltips showing point values will be displayed. Scripting
Functions. This component does not have scripting functions associated with it. Extension
Functions. Description Provides an opportunity to perform further chart configuration via
scripting. Parameters Component self- A reference to the component that is invoking this
function. Return Nothing Scope Client. Description Provides an opportunity to configure the
x-trace label. Event Handlers. What constitutes a popup trigger is operating system dependent,
which is why this abstraction exists. This event fires when the mouse enters the space over the
source component. This event fires when the mouse leaves the space over the source
component. This event fires when a mouse button is pressed down on the source component.
Fires when the mouse moves over a component after a button has been pushed. Fires when the
mouse moves over a component, but no buttons are pushed. Note that not all components
include an accurate oldValue in their events. NOTE: remember to always filter out these events
for the property that you are looking for! Components often have many properties that change.
No labels. Powered by Atlassian Confluence 7. The border surrounding this component. The
text that is displayed in the tooltip which pops up on mouseover of this component. The number
of properties currently being loaded. The currently selected datapoint. The selected domain axis
value for X-Trace and Mark modes. The x-coordinate with respect to the source component of
this mouse event. The y-coordinate with respect to the source component of this mouse event.
Returns True 1 if this mouse event is a popup trigger. True 1 if the Alt key was held down during
this event, false 0 otherwise. True 1 if the Control key was held down during this event, false 0
otherwise. True 1 if the Shift key was held down during this event, false 0 otherwise. The value
that this property was before it changed. The name of the property that changed. There are
some drawbacks in the magneto ignition system. Firstly, the contact breaker points will wear
out or burn when it is operated with heavy current. Secondly, the contact breaker is only a
mechanical device that cannot operate precisely at high speed due to the dwell period which is
not sufficient for building up the magnetic. The conventional contact breaker can give
satisfactory performance only about sparks per second which limits the engine speed. At low
speeds, relatively high current is drawn from the battery due to the contacts remaining closed
for a longer time. Thus, the system becomes inefficient at low speeds. The disadvantages of the
convention contact breaker assisted ignition system can be completely eliminated by the use of
an electronic controlled ignition system using contactless triggers to give timing system. In the
contact breaker system, the primary circuit is opened and closed by the electronic control unit
shown in Figure 2. The secondary circuits are practically similar to previous systems. In the
secondary circuit, the distributor, ignition coil, and wiring are altered to handle the higher
voltage that the electronic ignition system produces. The high voltage about 47,OOO volts has
the advantage that the spark plugs with wider gaps can be used. As a result, engines can run on
lean mixture for better fuel economy. Conventional ignition system Electronic ignition system 1.
Spark timing is not depends upon speed Proper spark timing is achieved throughout the speed
range 2. Moderate energy output from the ignition coil is obtained. High energy output from the
ignition coil is obtained. Noise occurs during high speed It gives noiseless operation at high
speed; 4. Some carbon deposition occurs on Spark plug electrode. More Emissions occurs
Reduction in emission. Less output power Increased output power. A schematic diagram of an
electronic ignition system is shown in Figure 2. It consists of a battery, ignition switch,
electronic control unit, magnetic pick-up, reluctor or armature, ignition coil, distributor, and
spark plugs. The construction of the battery, ignition switch. In this system, a magnetic pickup
is used instead of contact breaks points in a conventional system. Also a cam is replaced by a
reluctor or armature. The magnetic pick-up is shown in Figure 2. It consists of a sensor coil
through which the magnetic flux is generated by a permanent magnet. A star-shaped rotor
called reluctor or armature is mounted on the distributor shaft which modulates the flux density
in the coil and induced voltage in the coil due to the consequent changes in the flux. This
voltage serves as a trigger signal for the high voltage generator circuit. Since there is one spark
plug per cylinder, the number of teeth of the armature is equal to the number of engine
cylinders. When the ignition switch is closed i. It reduces the air gap between reluctor tooth and
sensor coil. Thus, the reluctor provides a path for the magnetic lines from the magnet. The
magnetic field is passed on to the pick up every time when the reluctor teeth pass the pickup
coil in which an electric pulse is generated. This small current then triggers the electronic
control unit which stops the flow of battery current to the ignition coil. The magnetic field in the
primary winding collapses and the high voltage is generated: in the secondary winding. It led to
spark in a spark plug via a distributor. Meanwhile, the reluctor , teeth pass past the pickup coil.
Therefore, the pulse unit is ended. It causes the electronic control unit to close the primary
circuit. One method of triggering is described for illustration. When a moving metallic shutter
diverts the magnetic field from reaching the Hall sensor, the Hallsensor produces a voltage

signal. When the shutter blade moves and allows the magnetic field to reach the Hall sensor, the
Hall-sensor does not generate voltage signal. After leaving the Hall layer, the signal is routed to
an amplifier where it is conditioned, the signal is sent to the ECU Primary circuit switching unit.
The electronic control units can be designed to either turn on or turn off the ignition coil
primary current when the shutter blades are blocking. As the central shaft of the distributor
rotates, the chopper plate attached under the rotor arm alternately covers and uncovers the Hall
chip. The number of vanes corresponds with the number of cylinders. In constant dwell
systems the dwell is determined by the width of the vanes. The vanes cause the Hall chip to be
alternately in and out of a magnetic field. The result of this is that the device will produce almost
a square wave output, which can then easily be used to switch further electronic circuits.
Typically the output from a Hall effect sensor will switch between 0 V and about 8V. The supply
voltage is taken from the ignition ECU and on some systems is stabilized at about 10 V to
prevent changes to the output of the sensor when the engine is being cranked. Electronic
ignition system improves the performance of the engine:. The parts such as reluctor, magnetic
pickup, and electronic control module are not subjected to wear as in case of a mechanical
contact breaker. Periodic adjustment of engine timing is not necessary. It gives very accurate
control of timing. Currently, he is working in the sheet metal industry as a designer.
Additionally, he has interested in Product Design, Animation, and Project design. He also likes
to write articles related to the mechanical engineering field a
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nd tries to motivate other mechanical engineering students by his innovative project ideas,
design, models and videos. In particular your diagram of the electronic ignition system with the
transistor driven by the mechanical points, the transistor would be immediately destroyed by
the back-emf of the coil primary the first time the points opened. If I were you I would stick to
tin-bashing. Your email address will not be published. Save my name and email in this browser
for the next time I comment. This site uses Akismet to reduce spam. Learn how your comment
data is processed. Introduction to Seals : Oil under pressure is moving in every hydraulic
circuit. This leakage of Introduction to Slotting Machine : The slotter or slotting machine is also
a reciprocating type of machine tool similar to a shaper. It may be considered as a vertical
shaper. The machine operates Skip to content. Table of Contents. Leave a Reply Cancel reply
Your email address will not be published. Continue Reading.

