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 CHAPTER 8 IGNITION
GENERAL INFORMATION

The ignition systems used on Tecumseh engines are either solid state capacitor discharge modules or magneto
ignition systems. The basic functional difference is that the solid state modules are triggered by an electronic switch
(SCR). Magneto ignition systems rely on the mechanical action of opening and closing a set of moveable contact
points to trigger when the spark will occur.

The solid state ignition system consists of a flywheel magnet and key, charge coil, capacitor, a silicon controlled
rectifier, pulse transformer, trigger coil, high tension lead, and a spark plug. Everything except the flywheel magnet,
key and the spark plug are located in a encapsulated ignition module. This solid state (CDI - Capacitive Discharge
Igntion) module is protected by epoxy filler from exposure to dirt and moisture. This system requires no maintenance
other than checks of the high tension lead and spark plug.

The Tecumseh magneto ignition consists of a stator assembly made of laminations, a coil, contact points, condenser,
a permanent magnet mounted in the flywheel, high tension lead, and a spark plug. The coil is sealed by epoxy filler,
and the points and condenser are sealed from dirt and moisture by a crankshaft seal and cover gasket.

POINTS OPEN

PATH OF MAGNETIC
LINES OF FORCE

FLYWHEEL
ROTATION

POINTS
CLOSED

MAGNET

OPERATION

SOLID STATE IGNITION SYSTEM (CDI)

As the magnets in the flywheel rotate past the charge
coil, electrical energy is produced in the module. The
energy is stored in the capacitor ( approx. 200 volts) until
it is released by an electrical switch (SCR). As the magnet
continues to rotate, it travels past a trigger coil where a
low voltage signal is produced. This low voltage signal
closes the SCR switch, allowing the energy stored in the
capacitor to flow to a transformer where the voltage is
increased from 200 volts at 200 RPM to 22,000 volts at
3000 RPM. This voltage flows through the high tension
lead to the spark plug where it arcs across the electrodes
and ignites the air-fuel mixture (diag. 1).

MAGNETO IGNITION SYSTEM (POINTS)

As the flywheel turns, the magnets that are mounted in
the wheelpass the coil mounted on the stator. As the
magnet's North Pole enters the area of the center leg of
the stator, a magnetic field is concentrated through the
laminations to the magnet's South Pole. This causes a
generation of current flow in the coil's primary winding.
The ignition points are closed (diag. 2).

As the flywheel continues to rotate, the North Pole
approaches the last leg of the lamination stack. The
magnetic field through the center leg reverses, producing
a large change in the magnetic field, and a high current
in the primary side of the coil (diag. 3).

At this time, the contacts open and the primary current
stops flowing. This change in current causes a voltage in
the primary, which induces a high voltage in the
secondary winding of the coil. The voltage travels through
the spark plug wire, to the spark plug and jumps the gap
of the plug to ignite the air/fuel mixture.
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IDENTIFICATION OF TECUMSEH IGNITION SYSTEMS

COMPONENTS OF A TECUMSEH MAGNETO
IGNITION SYSTEM (DIAG. 7)

A. Flywheel with magnets

B. Coil

C. Condenser

D. Spark plug

E. Contact points

F. Ignition cam

G. Stator plate (dust cover, cam wiper, and laminations.)

H. Flywheel key

The flywheel with magnets  provide the magnetic flux
(or field) which is necessary to induce the low voltage in
the primary circuit. A horseshoe magnet is a good
example of how the magnets function in the flywheel. The
magnets are either cast in or glued onto the flywheel,
and are not a replaceable item (diag. 8).

The ignition coil  is used to increase the low voltage in
the primary to high voltage in the secondary, capable of
jumping the spark plug gap.  The coil consists of a primary
and a secondary winding of wire. The primary is the low
voltage (200 - 300 volts) winding, consisting of
approximately 150 turns of heavy gauge wire next to the
core. The secondary winding consists of approximately
10,000 turns of very fine wire wrapped over the primary.
When induced by the primary, the secondary winding
generates a voltage of between 10,000 - 20,000 volts,
which can arc the spark plug gap (diag. 9).

F. IGNITION CAM

E. CONTACT POINTS
D. SPARK PLUG

SOLID  STATE  IGNITION (CDI)

G. STATOR PLATE

H. FLYWHEEL KEY

C. CONDENSER
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The condenser  acts as an electrical shock absorber to
prevent arcing between the contact points as they open.
Arcing will lower the voltage at the spark plug, as well as
burn and pit the contact points. The condenser is a
replaceable item (diag. 10).

The spark plug  is made up of two electrodes. The outside
electrode is grounded and secured to the threaded sleeve.
The center electrode is insulated with porcelain. The two
are separated by an air gap which creates a resistance.
A large voltage from the secondary arcs the air gap which
causes a spark and ignites the air-fuel mixture in the
cylinder (diag. 11).

The contact points  consist of an insulated, movable point
that connects to the coil primary lead, and a stationary
point that is grounded to the stator body. Spring tension
holds the points together making a complete path for the
primary circuit, and are opened by the action of the point
arm which rests on the ignition cam. The contact points
are a replaceable item (diag. 12).

The ignition cam  is an oblong device which rotates with
the crankshaft, and opens the points for firing the ignition
system. It is important to check the ignition cam for
roughness, if rough replace the cam. When inserting the
ignition cam onto the crankshaft make sure that the side
stamped "TOP", or the side that has an arrow on it faces
the mechanic (diag. 13).

NOTE:  SOME IGNITION CAMS ARE MACHINED
DIRECTLY ONTO THE CRANKSHAFT AND ARE NOT
REPLACEABLE.

The stator plate  is an aluminum fixture which houses
the points, cam wiper, condenser, and has the laminations
riveted to it. The laminations are strips of iron riveted
together to form an iron core. Rust or debris in between
the laminations will hamper the performance of the ignition
system. If corrosion on the laminations is severe, the stator
plate should be replaced (diag. 14).

The flywheel key  locates the flywheel to the crankshaft
in the proper position. If a flywheel key is sheared, or
partially sheared, the engine will not start or be difficult
to start (diag. 15).
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Check flywheel for
damaged or sheared key

Set proper air gap on
external coil

Set proper point gap, check
condensor and timing

Test
coil for intermittent or

weak spark

Check electric starter and
battery if applicable

Equipment problem,
check switches, wiring
and equipment controls

Parasitic load
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Disconnect ignition
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at the ignition coil &
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Oil shutdown or
on/off rocker switch

Check for proper air gap
on external

coil and repeat test

Check flywheel magnets
for strength

Test ignition module

Spark

Replace spark plug

Isolate engine and repeat
test
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Engine runs
erratically or shuts

off, restarts

IGNITION TROUBLESHOOTING

Check for spark

Engine Will
Not Start

No Spark



67

TESTING PROCEDURE

1. Check for spark using a commercially available spark
tester and following the tester's recommended
procedure.

2. Check for the correct spark plug and for cracks in the
porcelain, pitted or burned electrodes, excessive
carbon buildup, and proper air gap setting. Replace
if questionable.

3. Remove the blower housing, disconnect the ignition
ground lead at the ignition coil (solid state only).
Reinstall the blower housing and crank the engine
over. If spark occurs, check the ignition switch, safety
interlock switches, electrical wiring for shorting to
ground, or oil shutdown switch.

NOTE: STANDARD POINT IGNITION MAY HAVE TO BE
DISCONNECTED AT THE IGNITION SHUTOFF (AT THE
SPEED CONTROL).

4. Check the air gap between the flywheel magnets and
the laminations of an externally mounted coil or
module. It should be .0125 (.317 mm) or use gauge
part # 670297.

5. Check the flywheel magnets for the proper strength
using this rough test. Hold a screwdriver at the
extreme end of the handle with the blade down, move
the blade to within 3/4 inch (19.05 mm) of the
magnets. If the screwdriver blade is attracted to the
magnets, the magnetic strength is satisfactory (diag.
16).

6. Examine the stator components (diag. 17).

A. Check the ignition cam for roughness.

B. Check the movable point arm that rests on the
ignition cam for wear.

C. Check the spring steel on the point assembly for
evidence of excessive heat.

D. Check contact points for wear. If they are pitted or
burned, this is an indication that the condenser is
not functioning properly. If any of the above are
faulty, replace accordingly.

E. When replacing the points, also replace the
condenser.

F. After the points are replaced and engine is re-
timed, be sure to clean the points with lint free
paper. An engine will not run smoothly if the points
are improperly set or coated with even a small
quantity of oil, etc.
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7. Examine the coil and lamination assembly (either internal or external) for cracks in the insulation or other damage
which would cause shorts or leakage of current. Make sure the electrical leads are intact, especially where they
enter the coil (diag. 18).

8. Check the operation of the coil using an approved tester. Follow the instructions furnished with the test unit or
booklets offered by the Tecumseh Products Co. Engine and Transmission Group Service Division. If the coil or
lamination assembly is defective, replace as necessary.

NOTE: IF LAMINATIONS ARE BAD ON AN INTERNAL COIL ASSEMBLY, THE ENTIRE STATOR BODY MUST BE
REPLACED SINCE THE LAMINATIONS ARE PERMANENTLY RIVETED TO THE STATOR.

External coils are permanently attached to the lamination and must be serviced as an assembly.
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When reinstalling the plug make sure it is clean of all foreign material.

NOTE: DO NOT USE A SAND BLASTER TO CLEAN PLUGS, MICROSCOPIC PARTICLES LEFT IN THE PLUG CAN
SCORE THE ENGINE CYLINDER DURING OPERATION. USE A SOLVENT AND A WIRE BRUSH TO CLEAN, AND
BLOW OUT THOROUGHLY WITH COMPRESSED AIR.

Replace the spark plug with the proper spark plug. Consult the proper parts breakdown for the spark plug to be used
in the engine being serviced.

Set the spark plug gap at .030" (.762 mm).

Install the spark plug and tighten to 180 inch pounds torque (20.5 Nm). If a torque wrench is not available, screw spark
plug in as far as possible, by hand, and use a spark plug wrench to turn spark plug 1/8 to 1/4 of a turn further if using
the old spark plug or 1/2 of a turn further if using a new spark plug.

CONDITIONS CAUSING FREQUENT SPARK PLUG FOULING

1. Carburetor setting too rich or air cleaner restricted.

2. Partially closed choke shutter.

3. Poor grade of gasoline.

4. Improper fuel.

5. Restricted exhaust system.

6. Incorrect spark plug.

7. Incorrect spark plug gap.

8. Oil level too high, or breather is restricted.

9. Faulty piston rings.

10. Weak ignition system.

IGNITION TIMING PROCEDURE

In order for an engine to run effectively and efficiently, the spark must ignite the compressed air-fuel mixture when the
piston is in a specific position to deliver maximum power. This position is known as Before Top Dead Center (BTDC).
If the mixture is ignited too soon, kickback can be experienced due to preignition. If the mixture is ignited too late, loss
of power can be experienced due to retarded spark.

The Standard Point System

Internal coils are used on small and medium frame 4 cycle engines. First check the specification charts in the back of
this manual or the quick reference chart for the correct ignition dimensions, (point gap setting and timing specification)
depending on the model of engine.

SERVICE

To remove ignition components from the engine, see
Chapter 9 under "Disassembly".

SPARK PLUG SERVICE

Spark plugs should be removed, cleaned, and adjusted
periodically.

Check the air gap with a spark plug gap gauge and adjust
accordingly. Set the spark plug gap at .030" (.762 mm)
(diag. 19).

Replace the plug if the center and ground electrodes are
pitted or burned, or if the porcelain is cracked or
discolored.
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Begin the procedure by replacing the points if necessary.
To do this remove the nut that secure the movable portion
of the breaker points. Remove the screw from the
stationary portion of the breaker points and the worn
breaker point assembly. Install a new breaker point
assembly and adjust the point gap. This is done by rotating
the crankshaft until the point arm is resting on the high
side of the ignition cam. Set the point gap by loosening
the screw on the movable point set and insert a feeler
gauge per specification. Adjust the point gap so that a
light drag is felt on the feeler gauge. Tighten the screw
and recheck the gap. Leave the leads unattached for the
timing procedure. Use this procedure on all standard point
ignition systems when point replacement is necessary
(diag. 21).

Install a dial indicator (Part # 670241), equipped with the
correct tip on the extender leg. Use the small tip for
engines with timing dimensions of between top dead
center (T.D.C.) and .050" (1.27 mm) before top dead
center (B.T.D.C.). Use the large tip for engines with timing
dimensions of between .051" (1.295 mm)  B.T.D.C. to
.150" (3.81 mm) B.T.D.C. Make sure to secure the
extender leg in position to locate the tip directly over the
piston head. Loosen the screw on the side of the adaptor
sleeve to allow the sleeve to be turned into the threads of
the spark plug hole, not the entire dial indicator. This will
ensure the proper location of the tip. Once the adapter
sleeve is secured in the hole, tighten screw on sleeve
adaptor to prevent the dial from moving up or down, which
would give a false reading (diag. 22).

Find T.D.C. with both valves closed by rotating the
crankshaft clockwise when looking at the magneto end
of the crank, until the needle on the dial stops and
reverses direction. Where the needle stops is T.D.C.
Loosen the screw on the dial, and rotate the dial so that
zero is lined up with the needle at T.D.C. Tighten the screw
on the dial to secure it in place (diag. 23).

While watching the needle on the dial indicator, rotate
the crankshaft counterclockwise when looking at the
magneto end of the crank, .010" (.254 mm) past the
B.T.D.C. dimension. Then rotate the crankshaft clockwise
to the proper B.T.D.C. dimension, this will take out any
slack between the connecting rod and crankshaft
assembly.

Example: If the specification of .080" (2.032 mm) is the
B.T.D.C. dimension, rotate the crankshaft counter-
clockwise so that the needle on the dial indicator travels
to .090" (2.286 mm) B.T.D.C. (diag. 24), then rotate the
crankshaft clockwise so that the needle travels to the
specified dimension of .080" (2.032 mm) B.T.D.C. (diag.
25).

Next, if the original breaker points are being used,
disconnect the leads from the point terminal. Reinstall
the nut & tighten. Connect one lead of a continuity light,
or ohmmeter to the point terminal and the other lead to a
good ground. Loosen the two bolts holding down the stator
and rotate the stator until the continuity light or ohmmeter
indicates a break in the circuit. Torque down the stator
bolts while maintaining the stator plate position and the
timing procedure is completed. Reconnect the leads on
the point terminal and tighten the nut making sure that
the leads do not touch the flywheel (diag. 26).
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Before putting the dust cover back on the points box,
clean the points by sliding lint free paper back and forth
between the contacts. Manually, open the points when
removing the paper to eliminate paper fibers from
remaining between the contact points (diag. 27).

Fixed Timed System (External coil)

This system has the contact points and condenser
mounted under the flywheel with the laminations and coil
mounted outside the flywheel. This system is identified
by the square hole in the stator, the round configuration
of the coil, and on older coils, the word "Grey Key"  is
stamped on the coil to identify the proper flywheel key to
be used. When ordering an external coil for replacement
from Tecumseh Products, a solid state module will be
received as a replacement. The new module will be
supplied with the proper flywheel key (diag. 28).

Torque down the stator bolts to secure the stator in place.
Next, rotate the crankshaft until the point arm is resting
on the high side of the ignition cam. Set the point gap at
.020" (.508 mm), by loosening the screw on the movable
point, and insert a .020" (.508 mm) feeler gauge between
the contact points (diag. 29). Tighten the screw on the
movable point and then recheck the point gap. Be sure to
clean contact points with lint free paper (diag. 27).

NOTE: The flywheel key used on engines with an external
coil and points looks similar to the solid state key, however,
timing will be effected if the wrong key is used.

Reinstall the proper flywheel key, flywheel, washer and
torque down the flywheel nut to specification. Reinstall
the external coil and set the proper air gap to .0125" (.3175
mm) using air gap gauge, part # 670297 between the
magnets and laminations and torque the mounting screws
to specification. Remove the air gap gauge and rotate
the flywheel to check for any possible striking points. If
none are found, the air gap is set correctly and the timing
procedure is completed (diag. 30).

Solid State Ignition Timing

Timing is set using a .0125" (.3175 mm) air gap gauge
(Part No. 670297). Loosen the two hold-down screws,
insert the .0125" (.3175 mm) remove semi-color gauge
between the laminations and the magnet on the flywheel.
Slide the solid state ignition assembly against the air gap
gauge and the flywheel magnet. Torque the two hold down
screws to the correct specification and remove the air
gap gauge. Rotate the flywheel one full revolution to check
for any possible striking points.  If none are found, the air
gap is set correctly and the timing procedure is completed
(diag. 30).
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Other Solid State Systems

The following systems are located under the flywheel. All
components are encapsulated into one module. No timing
is necessary with this type (diag. 31, 32, 33).

Check the system by checking for a spark or use a
commercially available test equipment.

SERVICE TIPS

DO NOT:

Interchange flywheels, flywheel keys, spark plugs,
condensers, or points. (Some systems do not use
standard points and condensers.)

Use flywheels with cooling fins that are broken off.

Reglue ceramic magnets back onto the inside of the
flywheel.

Re-oil the cam wiper in a magneto system.

Use a standard business card as an air gap gauge.

File the contact points.

Attempt to reglue the spark plug lead back into a coil
or a solid state module.

Store a solid state module within 20 feet (6.1 meters)
of an unshielded welder.

PLEASE DO:

Follow directions carefully.

Lookup the correct ignition dimensions in the proper
mechanic's manual or quick reference chart, for the
engine being repaired.

Clean points with lint free paper after setting gap.

Reinstall the point terminal nut and tighten after
removing leads, before timing procedure.

Remember to correctly TIME a Tecumseh engine,
even when just changing points on a magneto
system.

Remember to use correct air gap gauge.

Check for correct flywheel key which effects timing.
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