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Ignition Timing Service

The information contained in this manual is intended to help you understand proper and safe methods
of inspecting and adjusting snowmobile ignition timing. Read the information thoroughly, even a
second time, to understand the procedure. One of the most overlooked and most important functions
of a snowmobile engine is the ignition. Ignition timing on a new snowmobile may or may not be cor-
rect. Be aware that timing may change as electronic components age. For the best performance and
dependability, correct timing is mandatory.

Tools and equipment needed for ignition timing:

High RPM-capable timing light (suitable for 2 cycle ignitions), dial indicator set, degree wheel (option-
al), flywheel puller, spark plug wrench, Throttle Position Sensor Tester if applicable, and basic hand
tools.

Ignition Timing Procedure

A. Timing Marks

The existing timing marks on the flywheel may not be correct. It is necessary to verify the timing
marks, or use an alternate timing mark. Options are: Use the stock timing port hole location (on some
models it may be hard to see around pipes), make a mark on drive clutch inner sheave edge, or use a
degree wheel fastened to the crankshaft PTO stub with clutch removed. Either option will require the
use of a dial indicator to ensure proper timing mark location.

1. Flywheel Timing Mark

Since the flywheel timing marks can be incorrect, it is mandatory to check them and re-mark if
needed. A mark can be made by scribing a new line on the flywheel or making a paint mark (see
lllustration #2).

The following step requires the use of SLP Part #20-92 or equivalent dial indicator set. This set
includes a dial indicator, extension and a special spark plug hole adapter.

Remove all spark plugs, this will allow easy rotation of the crankshaft. Install the extension on the
dial indicator. Using the special spark plug hole adapter, install the dial indicator into the mag side
cylinder spark plug hole. From the mag (recoil) side of the engine rotate the engine clockwise
(counter-clockwise from the PTO side) until the dial indicator pointer stops and reverses direction.
Rotate crankshaft back and forth to find the exact point where the needle changes direction.
Rotate the dial ring on the dial indicator to show "0" with pointer.

Using the recommended timing specification for your engine, for example we will use 12 degrees
BTDC (Before Top Dead Center). Refer to the chart on page 7 to convert degrees of crankshaft
rotation into inches of piston travel. For example on a domestic 800, 12 degrees equals 0.0378”
of piston travel. Next, rotate crankshaft opposite of normal rotation about .050"-.100" on the dial
indicator past the pre determined timing specification. Then rotate crankshaft in the normal direc-
tion back to the desired specification. This will remove any possible play in the rod and wrist pin
bearing. At this time make the timing mark.

2. Clutch Edge Timing Mark

Attach a piece of welding rod or similar heavy wire to an engine bolt near the PTO side of the
engine. Bend the wire to make a pointer to align with the edge of the clutch’s stationary sheave
for timing specification.
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The following step requires the use of SLP Part #20-92 or equivalent dial indicator set. This set
includes a dial indicator, extension and a special spark plug hole adapter.

Remove all spark plugs, this will allow easy rotation of the crankshaft. Install the extension on the
dial indicator. Using the special spark plug hole adapter, install the dial indicator into the mag side
cylinder spark plug hole. From the mag (recoil) side of the engine rotate the engine clockwise
(counter-clockwise from the PTO side) until the dial indicator pointer stops and reverses direction.
Rotate crankshaft back and forth to find the exact point where the needle changes direction.
Rotate the dial ring on the dial indicator to show "0" with pointer.

Using the recommended timing specification for your engine, for example we will use 12 degrees
BTDC (Before Top Dead Center). Refer to the chart on page 7 to convert degrees of crankshaft
rotation into inches of piston travel. For example on a domestic 800, 12 degrees equals 0.0378”
of piston travel. Next, rotate crankshaft opposite of normal rotation about .050"-.100" on the dial
indicator past the pre determined timing specification. Then rotate crankshaft in the normal direc--
tion back to the desired specification. This will remove any possible play in the rod and wrist pin
bearing. At this time make the timing mark as follows: at the spot the wire pointer corresponds,
mark a line on the clutch edge with a fine felt-tip marker (see ILL. #1).

3. Degree Wheel Timing Mark Use this method for timing only up to the maximum rpm that the
degree wheel is rated for. Exceeding the RPM rating of the degree wheel could cause degree
wheel failure and flying debris which may result in serious injury or death.

Remove the drive clutch from the PTO end of the crankshaft. Install the degree wheel onto the
PTO end of the crankshaft with a bolt and a large flat washer on each side of the degree wheel
(use a bolt about 1-inch in length with same diameter and threads as your clutch bolt). DO NOT
OVER-TIGHTEN THE BOLT! FRACTURING OF THE DEGREE WHEEL COULD CAUSE FAIL-
URE AND FLYING DEBRIS WHICH MAY RESULT IN SERIOUS INJURY OR DEATH. Snug is all
that is required. Bend a wire pointer to align with the edge of the degree wheel (see ILL #3).

Remove all spark plugs, this will allow easy rotation of the crankshaft. Install the extension on the
dial indicator. Using the special spark plug hole adapter, install the dial indicator into the mag side
cylinder spark plug hole. From the mag (recoil) side of the engine rotate the engine clockwise
(counter-clockwise from the PTO side) until the dial indicator pointer stops and reverses direction.
Rotate crankshaft back and forth to find the exact point where the needle changes direction.
Rotate the degree wheel to show “0” with the pointer, then rotate the dial ring on the dial indicator
to show "0" with pointer (see ILL #3).

Next, rotate crankshaft opposite of normal rotation about .050"-.100" on the dial indicator past
the pre determined timing specification. Then rotate crankshaft in the normal direction back to the
desired specification. This will remove any possible play in the rod and wrist pin bearings. Timing
degree specification should be correct on degree wheel at this point.

B. Preparing for Timing Test
Warning! When using clutch edge mark, or flywheel mark, remove belt from clutch. Also, remove
the weights from the clutch to prevent movement of the clutch face during the test. Fasten the
clutch cover securely in place.

Warning! Use safety glasses and hearing protection when performing timing tests. It is best to
perform the test with two people; one to watch the tachometer and operate the throttle,
and the other to watch the timing mark.
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Special Note: With the belt removed the engine is in a no-load condition and the RPM will
increase rapidly. Operate the throttle gently and bring the RPM up slowly. On large or high-horse
power engines, the RPM increase may be sensitive. Three- or four-cylinder engines can be
"tamed down" by killing a cylinder. This is done by removing the PTO spark plug, closing the gap
to zero to eliminate spark, re-installing the spark plug and attaching the spark plug wire. This will
act like a fouled spark plug and the throttle and RPM will be more manageable. Note; the spark
plug wire must be attached to avoid CDI damage. Attach a quality high-RPM timing light (SLP
Part #20-79 or equivalent) to the MAG cylinder for the test. Do not use “advance knob adjustment
if the timing light is so equipped. Perform timing test at room temperature of 65° - 70° F.

NOTE: Newer model engines with Throttle Position Sensor (TPS) may require the TPS to be
unplugged. Refer to an engine service manual for this specification. On those models that require
the TPS to remain plugged in during timing test, it will also be necessary to check for proper TPS
adjustment this will have an affect on timing. Refer to the engine service manual for proper TPS
adjustment procedure. On the models that require the TPS to be unplugged the TPS adjustment
is also important as this will have an affect on overall running timing. However, it will not affect
the accuracy of the ignition timing test

C. Run Timing Test
Warm the engine up to operating temperature. Failure to warm the engine up to operating temperature
prior to performing timing test can result in severe engine failure

While running the motor, increase the RPM to the recommended specification (Refer to manufac-
turer information for timing specifications). Use a high speed timing light (SLP Part #20-79 or equiva-
lent) to check the accuracy of the timing at the recommended RPM. At this point make a mental note
or a mark on the wheel of where the ignition is firing in relationship to where it should be firing. If the
tested timing does not fall in the desired place, adjusting the timing using the stator plate will be
required. Some engines will require two timing checks. A high RPM check and a low RPM check.
Since the engine is operated at higher RPM ranges most of the running time, being accurate at these
ranges is most important. If there is more than average variance from the high to low RPM reading,
the CDI box may be defective.

For example: If recommended timing spec is

28° @ 3000 RPM

and 20° @ 7500 RPM

And your test shows

31° @ 3000 RPM

and 20° @ 7500 RPM

The variance is too great and can cause mid RPM piston failure. The timing specification span should
not vary more than 1° plus (advanced), 2° minus (retarded).

D. Adjust Timing

1. In most cases, adjusting the timing will require the removal of the recoil starter, hub and fly wheel to
gain access to the stator plate adjusting screws. At this time note the location of stator plate slot vs.
screw head location.

2. The stator plate screws are usually very tight and on some models have thread lock on the threads.
Use care in removing the bolt to prevent stripping the screw head. A hand operated hammer driver
(impact driver) is a good choice. Make sure to use a very good fitting screwdriver or allen wrench.

3. Adjusting the stator plate. This step in the past was a matter of guessing, however, we have
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designed a chart (page 8) that makes it is possible to calculate how far to rotate the stator plate to
achieve the desired timing on the first try. In order to do this, you will need to measure the difference
between the actual timing mark (measured in the timing test) and the desired timing position and apply
this measurement to one of the three methods below.

Timing Mark Degree vs. Stator Plate Movement

A.Mark on Clutch Face B.Mark on Flywheel B.Degree Wheel

Approx. 8" Diameter Approx. 5" Diameter All marks

Chart Ref. "A" Chart Ref. "C" Chart Ref. "B"

1 Degree = .069" (1.75mm) 1 Degree = .038" (.97mm) 1 Degree = .053" (1.36mm)

*Rotate the stator plate Clockwise to retard.
*Rotate the stator plate Counter-clockwise to advance.

Example: You are using the clutch edge for your timing mark, which has a diameter of 8". The differ-
ence between your two marks is .138". To convert this to degrees of timing, divide .138" by the Number
equal to 1 degree of stator movement in method A which is .069".

.138 divided by .069 = 2 degrees of timing.

OK, now that you know how many degrees of timing you are off, you need to convert it to inches of sta-
tor rotation. 1 degree of stator rotation is equal to about .038" of stator movement.(stator plate size may
vary, refer to chart on page 8) To find out your total stator movement, multiply the number of degrees
by the amount of stator movement per degree.

2 x .038" =.076" of stator rotation.

Once you have established proper location for the stator plate, re-tighten lock screws. If screws used
thread lock material, it is advisable to apply factory recommended material to threads. Warning: If a
stator screw were to come loose, damage to coils and flywheel is possible.

4. Reassemble and re-test to ensure the proper ignition timing.

E. Ignition Maintenance Timing should be a part of pre-season service. These yearly inspections will
expose ignition problems that could cause severe engine damage.

F. Helpful Ignition Performance Hints

1. It is common for the ignition connections and wires to become loose or corroded, causing a reduction
of ignition power to the spark plugs. Periodically inspect, clean, tighten, and use di-electric silicone
grease for future protection for moisture and corrosion.

2. Some OEM-grade spark plug wires have a history of the core breaking inside the wire causing high
resistance and low power to the spark plug. Better quality wires and spark plug caps are available for
some models from SLP.

3. Ignition component quality is very important to performance. It is recommended to test ignition com-
ponents. (stator coils, secondary ignition coils, spark plug wires and caps) to insure highest ignition
power output. If you find a timing problem. check these ignition components prior to re-setting the tim-
ing. Refer the an engine service manual for these component tests and specification.
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ILLUSTRATION #1

ILLUSTRATION #2
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ILLUSTRATION #3
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Clutch 8”

\/

Degree Wheel 6 1/4”

Mark on Clutch Face

Approx. 8” Diameter

Chart Ref. “A”
1 Degree = .069” (1.75mm)

Timing Mark Degree vs. Stator Plate Movement

Mark Using SLP

Degree Wheel
Chart Ref. “B”
1 Degree = .053” (1.36mm)

Mark on Flywheel
Approx. 5” Diameter

Chart Ref. “C”
1 Degree = .038” (.97mm)
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Example: You are using clutch edge for timing mark, each degree at 8" diameter clutch would be an in-line measurement of
069 that equals 1 degree at .038” of stator plate movement. These measurements are only approximate but may help prevent

removing flywheel twice to reset the timing correctly
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