Model t ignition

For those unfamiliar with the authors, Ron Patterson is a widely accepted expert on the Model T
Ford Ignition and often assists enthusiast in trouble with all things ignition. I have been
fortunate to receive assistance from Ron on a few occasions and am very gratefull for his
assistance with some of the electrical articles on this site. The purpose of this article is to
simply explain how the Model T Ford ignition system and associated spark timing actually work.
Figure 1 is an original Ford timer case and roller. This is important because there were many
different manufacturers of timers other than Ford and they vary significantly in mechanical
design and construction. The timer case has four electrical conductive metal segments
mounted in a non-metallic insulator at equally spaced intervals around the inside circumference
of the case. Each conductive segment has an insulated screw that extends outside the case
perimeter forming a screw terminal with thumbnut where wiring to the coil box can be
connected. The timer roller is mounted on the end of the camshaft, indexed with a pin and
retained by a locking nut. The roller rides on the inner surface of the timer case connecting
engine ground to each conductive segment as it rotates thereby completing the electrical circuit
to each coil. Figure 3 shows the timer mounted on the engine and the original Ford adjusting
gauge used to set the timer at 2. With the spark lever fully retarded all the way up the timer pull
rod is appropriately bent to insert the end of the rod into the timer lever hole without changing
the 2. As the steering column spark lever is moved through its quadrant, which consists of 28
notches, the timer case moves through its range of movement advancing the spark at a rate of
approximately 2. This relationship is not exactly linear because of the angle of the pull lever on
the end of the spark rod. For the purposes of this discussion it is important to understand the
basic electrical characteristics of the magneto output. The magneto output is an AC signal of
varying voltage, frequency and current with eight complete cycles for each crankshaft
revolution. The voltage varies over the normal range of engine speed from a low of 4 volts to a
high of over 30 volts with sufficient current capacity to operate the coil. The sixteen positive and
negative peaks of this signal are separated by The significance of this last point will be
explained later. Figure 4 shows a portion of Model T flywheel drawing TC viewed from the
transmission side. If you study this drawing carefully you will see the magnets are mounted on
the flywheel in such a way that the magneto output is advanced from Top Dead Center TDC by 7
degrees of crankshaft rotation. The Record of Changes for the flywheel drawings indicate the
magnet mounting was unchanged for all Model T production. The construction of the Model T
ignition coil is well understood and will not be described in further detail here. For the purposes
of this discussion it is important to understand that proper operation of the coil points will
affect ignition timing and hence engine performance. Additionally, the ignition coil operates
entirely different when running on battery as opposed to magneto. When a properly adjusted
ignition coil is running on battery and the roller grounds the timer segment, the coil will vibrate
continuously and provide voltage to fire the spark plug. When a properly adjusted ignition coil
is running on magneto and the roller grounds the timer segment the coil points respond to the
individual current pulses of the magneto output to fire the spark plug. To reliably and
consistently respond to the individual magneto current pulses and maintain accurate ignition
timing the coil points must be carefully adjusted. The only way correct point adjustment can be
attained is by using a hand cranked coil tester which simulates conditions very similar to that
which occur in the Model T ignition system when running on magneto. Figure 5 is a simplified
diagram of all the various ignition components integrated together as a system. Now lets
discuss the detailed spark timing measurements we took. Figure 6 depicts the method used to
take the annular degree measurements. A degree wheel was mounted on the end of the
crankshaft with a stationary marker pointing to the scale. Figure 7 is a diagram depicting the
first set of measurements. The engine front plate was checked for concentricity with the end of
the camshaft. A reground Ford camshaft, good original Ford timer case and NOS timer roller
were used to take these readings. The timer case was positioned using the Ford gauge. By
manually rotating the crankshaft it was determined that the timer segment was grounded at As
the timer case was moved through its range of the spark lever quadrant it was found the total
advance of the timer case was 80 degrees. As previously mentioned, when operating on battery,
the ignition coil will vibrate continuously firing the plug as long as the timer segment is
grounded. As you can see in Figure 7 the coil will continuously fire the spark plug starting at As
engine speed is increased and the spark lever advanced the coil will fire the spark plug
throughout the degree range of the timer case movement until it reaches maximum advance of
Figure 8 is a diagram depicting the second set of measurements. The test set up is unchanged
and the intervals of timer segment and timer case movement are the same. When taking these
measurements a properly rebuilt Model T coil was electrically connected to the timer, magneto
and spark plug and the engine rotated at RPM. An automotive ignition timing light was
connected to the spark output to read the position of the degree wheel pointer to determine

exactly where the coil fires in relationship to crankshaft position. The magneto waveform
depicted in Figure 8 is representative only and does not reflect the shape of the magneto
waveform when viewed on an oscilloscope. But it does reflect the timing relationship attained
by advancing the magnets on the flywheel by 7 degrees as indicated on flywheel drawing TC.
The spark symbols show the points where the ignition coil will fire on the magneto current
output with respect to piston travel. Each of these locations is logically separated by When
starting the Model T engine on the magneto with the spark lever fully retarded, the coil initially
fires at This is the nearest location based upon the timer case spark lever position where
sufficient magneto current output is available. As engine speed is increased and the spark lever
advanced the coil will initially fire at one of the additional locations where sufficient magneto
current output occurs. These locations are 4 degrees after TDC, The spark depicted at Figure 8
helps explain why it is easier to start a Model T on magneto when the spark lever is advanced a
few notches. By advancing the spark lever the coil will fire at 4 degrees after TDC. If the
magnets were not advanced 7 degrees the coil would initially fire at Figure 8 also helps explain
why the engine sometimes speeds up when switching from battery to magneto. There are
locations of spark lever setting when running on battery that will result in more optimal spark
timing when switched to magneto. As you can see in Figure 7, when running on battery, linear
spark timing can be obtained by moving the spark lever. This would appear best for optimum
engine performance, but Model T coils do not work well on the 6 volt battery at higher engine
speeds. As you can see in Figure 8, when running on the magneto, timing advance is not linear.
The spark lever is a selector that, when moved, determines the magneto current pulse where the
ignition coil will supply spark voltage to the plug. Home Whats New? Model T Ford Electrical
System. The Model T Ford when first released, featured a simple but reliable electrical ignition
system, with lighting requirements met by acetylene and kerosene powered lamps. It was not
until that Henry Ford added electrical starting, charging and lighting sytems. As such this page
will detail the ignition sytem. See the link below for information on the later fitted generator.
Read about the Ford generator and how a generator works here. Try the interactive animation
here. Jump to the Model T Ford magneto Jump to the Model T Ford ignition coil information
Jump to ignition timing articles The Model T Ford ignition system remained the same
throughout the 19 years of production, even though the electrical system was supplemented
with a starter, generator and electric lighting in Henry Ford designed the car with an internal
magneto coil and magnet system, fixed to the flywheel of the engine. The magneto provides
current to the four ignition coils, one for each cylinder, which in turn intensify the electrical
charge to create a strong spark at the spark plug. The discharge from the coil is triggered by
collapsing the coil field by earthing the each coil at the correct time by the timer, commutator
mounted on the end of the camshaft on the front of the engine. The assembly is made up of 16
iron cores, wound with copper ribbon and linked to the coil next to it in a continual loop and
terminating at the magneto post fitted to the top of the transmission cover. These coils are fitted
to a ring which is in turn fixed permanently to the engine block. The flywheel has 16 "v" shaped
magnets bolted to it, each magnet pole north or south sits next to the same pole of the
neighbouring magnet. As the flywheel and magnets turn, they pass the iron cores in the ring,
the magnetic field inducing a current through the coil ring circuit up to the magneto post. The
faster the flywheel spins, the higher the current produced. See the pictures below:. Each Model
T Ford runs using four coils, one per cylinder, housed in a box that features contact points for a
power supply in, contact point to the timer for each coil via a wiring loom and a contact terminal
for the spark plug lead. The style and location of coil boxes changed throughout the years the
Model T was produced, but all do the same thing with the early models including the ignition
switch with the style and location of the box also changing. Each coil assembly is housed in a
finger jointed timber box, filled originally with tar or pitch as its also known. This tar, not only
holds the components in place, but adds to waterproofing and insulating the parts from each
other. The parts inside include a primary winding, a secondary winding, a condenser,
connecting wires and a piece of glass to divide the components. In the early cars, there was no
battery or starting system provided, so the power supply to the coils magnified to create the
spark at the plug leads, was solely produced by the magneto system. This meant that to start
the car, the magneto and all the associated ignition systems must be in good condition and
correctly cleaned and adjusted. When the driver hand cranked the engine, they produced
sufficient rotation of the magneto on the flywheel to generate the current to the coils. Once
started the engine obviously maintained this rotation and the ignition system became self
supporting in operation. In later vehicles, fitted with a dry cell in the day battery and or electrical
starting system, the car could be started either by switching to the magneto system and starting
as above, or, to battery, where the battery provided the power to the coils to create the spark.
This could be achieved by either hand cranking the engine over, or, using the electrical starter

motor instead. The timing of any internal combustion engine is essential to it's successful
starting and operation. Firing too early causes predetonation, where the explosion starts to try
and push the piston back down the cylinder, against its current movement upwards. Both of
these scenarios cause damage to the engine and significantly affect the power the engine
produces. The Model T Ford was designed like most cars of the day, with manually adjusted
ignition timing. A lever mounted on the steering column was operated by the driver. This lever,
via rods, rotated the timer cap in relation to the position of the roller mounted on the end of the
camshaft, thereby altering the point at which the ignition system fires for each cylinder. Below
you will find a link to an article detailing the operation and importance of the timing of the
ignition system. Home Whats New? Model T Ford Electrical System The Model T Ford when first
released, featured a simple but reliable electrical ignition system, with lighting requirements met
by acetylene and kerosene powered lamps. Try the interactive animation here Ignition System
Jump to the Model T Ford magneto Jump to the Model T Ford ignition coil information Jump to
ignition timing articles The Model T Ford ignition system remained the same throughout the 19
years of production, even though the electrical system was supplemented with a starter,
generator and electric lighting in Magneto The assembly is made up of 16 iron cores, wound
with copper ribbon and linked to the coil next to it in a continual loop and terminating at the
magneto post fitted to the top of the transmission cover. See the pictures below: Ignition Coil
Each Model T Ford runs using four coils, one per cylinder, housed in a box that features contact
points for a power supply in, contact point to the timer for each coil via a wiring loom and a
contact terminal for the spark plug lead. See below: In the early cars, there was no battery or
starting system provided, so the power supply to the coils magnified to create the spark at the
plug leads, was solely produced by the magneto system. Timing The timing of any internal
combustion engine is essential to it's successful starting and operation. Contact Us Need a
part? Read this first! Original Thread The basic Model T ignition system has four buzz coils.
Each coil is timed to fire a specific spark plug at the correct time. The four buzz coils are in a
box and when the key is turned on the brass plate at the bottom of the box is energized. The
brass plate contacts the bottom of each coil, so they are all powered whenever the key is on,
and each will fire when the circuit through them goes to ground. There are four wires coming
out of the side of the coil box which go to a timer on the front of the engine. These wires go to
ground one at a time as determined by the timer, and when one of the wires goes to ground the
associated buzz box fires the related spark plug. You do not have permission to view this
gallery. This gallery has 7 photos. Tags: None 1 like Mitch Administrator. Login or Sign Up.
Logging in Remember me. Log in. Forgot password or user name? Non registered users have
limited site access.. You have to register before you can post. Click here to register! Please note
that your first few posts will not show up on the boards until they are moderated for spam.
Model T Technical Forum. Model T Secondary Ignition Basics. Posts Latest Activity Photos.
Page of 1. Filtered by:. Previous template Next. Tom Hicks. Buzz box !! Tags: None. Comment
Post Cancel. Related Topics. Coil internal wiring. I also have seen wiring diagrams showing
comman internal connection on both plus and minus. Also, I get the same ohm reading from the
hi tension tower to either plus or minus. This is on several coils that spark well. Channel: Model
A Forum. Ignition Coil Question. No Start, No Spark trouble shooting suggestions. This is what
I've done so far. Key off Checked filters in carb and firewall bowl. Carb filter was clean as was
the firewall filter Slant pole coil question. I have what I think is an original slant pole coil in my
box-o-stuff. How can I determine if it is a good working one or not? Coil Polarity. Found this
little dwg. No specificity for 12 volt neg. I have read about the big no no about mounting a
ignition coil, terminals down on Model A firewall. Brother rumbles by with 72 dodge Demon ,
nice , while looking around I noticed ignition coil bolted on its side to intake manifold , factory
dodge design. Snap near coil when timing. The points are sparking and the car is running. Any
clues on the noise? Technical question for MikeK. With a Kettering ignition, you need a
condenser else the spark you get from the coil
bmw 5 series 2010
f250 cab removal
2006 subaru forester 25 xte
is the most pitiful thing you can imagine, and won't jump an angstrom. Why are not modern
electronic ignitions in need of a condenser? They still must have a coil, for obvious reasons.
Checking for Intermittent Spark. Diagnosing a high speed driveabilty problem can be tougher,
because you usually cannot replicate it in your driveway. The first thing i like to know is what
system is causing the issue spark, fuel or mechanical. Once this is determined one can then
start troubleshooting that particular area. I use this style spark tester that you can get from
Amazon, which enables plug wires to be snapped onto each This gallery has 1 photos. I bought

a wire less lithium battery powered GPS speedometer works great in all my other cars but the
Model A. I am thinking that the coil is interfering with the signal some how. I can live without it
but,thought it would be fun. Unconfigured Ad Widget. All Rights Reserved. Reproduction or
Publication Prohibited without Permission. Yes No. OK Cancel.

